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from  the  National  Technical  Information  Service.  Annual  subscription  is  $22 
(domestic),  $27.50  (foreign),  single  copy  price  $3.  Certain  documents  ab- 
stracted in  this  journal  can  be  purchased  from  the  NTIS  at  prices  indicated  in 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
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FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related  engi- 
neering and  legal  aspects  of  the  characteristics,  conservation,  control,  use,  or 
management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus  (November  1966  edition).  Each  abstract  entry  is  classified  into  ten 
fields  and  sixty  groups  similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources  Research  of  the  Federal 
Council  for  Science  and  Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency,  Water  Quality  Office.  A  directory  of  the 
Centers  appears  on  inside  back  cover. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 
Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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SUBJECT  INDEX 

AUTHOR  INDEX 

ORGANIZATIONAL  INDEX 

ACCESSION  NUMBER  INDEX 

ABSTRACT  SOURCES 


VI 


SELECTED  WATER  RESOURCES  ABSTRACTS 


01.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 


NEUTRON  INELASTIC  SCATTERING  IN- 
VESTIGATION OF  WATER  AND  IONIC  SOLU- 
TIONS, 

Union  Carbide  Corp.,  Tuxedo,  N.Y.  Sterling  Forest 
Research  Center. 

G.  J.  Safford,  P.  S.  Leung,  and  S.  M.  Sanborn. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402.  Price  $0.70.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
590,  September  1970.  78  p,  14  fig,  5  tab,  45  rcf. 
OSW  Contract  1 4-0 1  -000 1-1.484. 

Descriptors:  'Water  structure,  *Salinc  water 
systems,  *Aqucous  solutions,  *Hydratcs,  Desalina- 
tion, Thermodynamics,  Electrolytes, 
Physicochemical  properties.  Ions,  Analytical 
techniques.  Chemical  analysis. 

Identifiers:  'Water  structure,  Neutron  inelastic 
scattering. 

Intcrmolccular  frequencies  below  900cm- 1  of  H20 
molecules  in  water  and  aqueous  solutions  of  a 
number  of  salts  have  been  measured  by  slow 
neutron  inelastic  scattering  (NIS).  The  effects  of 
strongly  hydrating  anions  have  been  studied  to  ob- 
tain information  on  anion  hydration  and  its  effect 
on  the  cation  hydration.  The  different  components 
contributing  to  the  diffusive  motions  in  ionic  solu- 
tions and  their  relationship  to  glass  formation  have 
been  investigated.  Studies  on  single  salt  solutions 
have  been  extended  to  study  the  changes  in  the 
hydration  of  ions  and  in  the  associated  diffusive 
kinetics  of  H20  molecules  that  occur  upon  the 
mixing  of  two  solutions.  The  results  of  this  work 
have  been  related  to  the  influence  of  ions  on  the 
structure  of  water,  the  existence  and  nature  of 
hydratcd  species  in  electrolytic  solutions,  and  the 
corresponding  changesin  diffusive  kinetics  of  H20 
molecules  caused  by  ions.  (Brooks  -  Office  of 
Saline  Water) 
W7 1 -09974 


'POLYWATER'  AND  SWEAT:  SIMILARITIES 
BETWEEN  THE  INFRARED  SPECTRA, 

Bell  Telephone  Labs.,  Murray  Hill.  N.J. 

D.  L.  Rousseau. 

Science,  Vol  171,  No  3967,  p  I  70- 172,  January  15, 

1971.  3  p,  I  fig.  I  1  rcf. 

Descriptors:  'Water  properties,  'Water  chemistry. 
•Aqueous  solutions,  'Sweat.  'Organic  matter, 
Ions,  Spectroscopy,  Water  structure.  Chemical 
analysis,  Water  analysis.  Chemical  properties.  Den- 
sity, Electrolytes,  Hydrogen  bonding.  Physical  pro- 
perties. Viscosity. 

Identifiers:  'Polywater.  'Anomalous  water,  'In- 
frared spectroscopy,  Sweat. 

The  infrared  spectrum  of  'polywater'  is  remarkably 
similar  to  that  of  sodium  lactate,  the  primary  con- 
stituent of  sweat.  It  is  proposed,  therefore,  that  this 
property  of  'polywater,'  and  possibly  others,  results 
from  aceidential  biological  contamination.  Such 
contamination  is  consistent  with  chemical  analyses 
of  'polywater'  samples  prepared  both  here  and 
abroad.  (Knapp-USGS) 
W7I-I0322 


02.  WATER  CYCLE 
2A.  General 


QUANTITY    AND    CHEMICAL    QUALITY    OF 
RETURN  FLOW, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  sec  Field  05B. 

W71-09936 


INPUT-OUTPUT  RELATIONSHIPS  FOR  AN 
EPHEMERAL  STREAM  CHANNEL  SYSTEM, 

Agricultural     Research     Service,     Tucson,     Ariz. 
Southwest  Watershed  Research  Center. 
L.  J.  Lane.  M.  H.  Diskin,  and  K.  G.  Renard. 
Journal  of  Hydrology,  Vol  13,  No  1,  p  22-40,  Apr 
1971.  19p,9fig.  3  tab,  1  3  ref. 

Descriptors:  'Ephemeral  streams,  'Routing, 
'Hydrograph  analysis,  'Input-output  analysis, 
'Rainfall-runoff  relationships,  Hydrographs, 
Arizona,  Mathematical  models.  Systems  analysis. 
Regression  analysis.  Alluvial  channels,  Strcamflow 
forecasting.  Flood  forecasting. 

Identifiers:  'Walnut  Gulch  Experimental 
Watershed  (Ariz). 

A  method  was  developed  to  predict  outflow  hydro- 
graphs  for  a  specific  reach  of  ephemeral  stream 
channel  on  the  Walnut  Gulch  Experimental 
Watershed  in  southeastern  Arizona.  The  volume 
and  peak  discharges  of  the  outflow  hydrographs 
were  predicted  from  the  volumes  of  the  inflow 
hydrographs.  A  three-parameter  gamma  distribu- 
tion function  was  used  to  represent  the  inflow  and 
outflow  hydrographs.  Two  methods  were  used  to  fit 
the  gamma  distribution  to  the  shape  of  the  outflow 
hydrograph.  Regression  equations  were  developed 
to  relate  the  parameters  of  the  outflow  distribution 
to  the  parameters  of  the  inflow  distribution  graph. 
Best  results  were  obtained  when  both  the  inflow 
and  outflow  hydrographs  were  single-peaked.  (K- 
napp-USGS) 
W7 1-10014 


THE  USE  OF  THE  TERM  'LINEARITY'  AS  AP- 
PLIED TO  HYDROLOGICAL  MODELS, 

Hydrological     Research     Unit.     W.illingford    (En- 
gland). 
R.T.  Clarke. 

Journal  of  Hydrology,  Vol  13,  No  I,  p  91-95,  Apr 
1971.  5  p.  10  rcf. 

Descriptors:  'Stochastic  processes,  'Parametric 
hydrology,  'Mathematical  models,  'Linear  pro- 
gramming, 'Model  studies.  Systems  analysis.  Input- 
output  analysis.  Statistical  models.  Statistical 
methods. 
Identifiers:  'Linearity  (Mathematical). 

The  terms  used  in  hydrology,  as  in  other  sciences, 
must  be  capable  of  exact  definition  if  ambiguity  is 
to  be  avoided;  two  examples  suggest  that  linearity 
in  the  systems-theory  sense  is  not  necessarily 
equivalent  to  linearity  in  the  statistical  sense.  Un- 
less the  sense  of  the  term  linear'  is  carefully  distin- 
guished, there  is  a  possibility  that  the  stochastic 
hydrologist  and  the  parametric  hydrologist  may 
misunderstand  each  other  (Knapp-l'SGS) 
W71-10020 


COMPONENT     TESTING     WITHIN     A     COM- 
PREHENSIVE WATERSHED  MODEL, 

Agricultural     Research    Service,    Bcltsville.     Md. 

Hydrograph  Lab. 

C.  B.  England,  and  M.  J.  Coatcs 

Water  Resources  Bulletin.  Vol  7.  No  3,  p  42  I  -427, 

Jun  1971.  7  p.  4  fig,  7  ref. 

Descriptors:  'Water  balance,  'Mathematical 
models.  'Hydrologic  budget.  'l.ysimcters.  Soil 
water,  Evapotranspiration.  Water  conversation. 
Water  utilization.  Consumptive  use.  Computer  pro 
grams.  Water  storage. 
Identifiers:  Coshocton  (Ohio) 

A  comprehensive  mathematical  watershed  model 
containing  a  complete  soil  moisture  accounting 
system  was  used  to  simulate  the  hydrologic 
processes  measured  in  one  of  the  weighing  lysime- 
ters  at  Coshocton,  Ohio.  Data  from  a  four-year 
rotation  were  used  to  evaluate  the  predictions. 
Reasonable  agreement  was  obtained  between  ob- 
served and  predicted  percolation  and  evapotrans- 
piration values.  ( Knapp-USGS) 
W7I-I0021 


DETERMINING  SIGNIFICANCE  AND  PRECI- 
SION OF  ESTIMATED  PARAMETERS  FOR  RU- 
NOFF FROM  SEMIARID  WATERSHEDS, 

Agricultural     Research     Service,     Tucson,     Ariz. 
Southwest  Watershed  Research  Center. 
H.  B.  Osborn,  L.  J.  Lane,  and  R.  S.  Kagan. 
Water  Resources  Bulletin,  Vol  7,  No  3,  p  484-494, 
Jun  1971.  1  I  p,  4  fig,  1  tab,  7  ref. 

Descriptors:    'Rainfall-runoff  relationships,    'Ru- 
noff forecasting,  'Parametric  hydrology,  'Mathe- 
matical models,  'Computer  programs.  Storm  ru- 
noff. Regression  analysis.  Variability,  Arizona. 
Identifiers:  'Experimental  watersheds. 

Significant  parameters  for  predicting  thunderstorm 
runoff  from  small  scmiarid  watersheds  are  deter- 
mined using  data  from  the  Walnut  Gulch  watershed 
in  southern  Arizona.  Thunderstorm  rainfall  is 
dominant  over  watershed  parameters  for  predicting 
runoff  from  multiple  linear  regression  equations.  In 
some  cases  antecedent  moisture  added  significantly 
to  the  models.  A  technique  was  developed  for  esti- 
mating precision  of  predicted  values  from  multiple 
linear  regression  equations.  The  technique  involves 
matrix  methods  in  estimating  the  variance  of  mean 
predicted  values  from  a  regression  equation.  The 
estimated  variance  of  the  mean  predicted  value  is 
used  to  estimate  the  variance  of  an  individual  pre- 
dicted value.  A  computer  program  was  developed 
to  implement  these  matrix  methods  and  to  form 
confidence  limits  on  predicted  values  on  both  a 
normality  assumption  and  the  Chebyshev  inequali- 
ty. (Knapp-USGS) 
W71-10027 


SCALE   PROBLEMS   IN   INTERDISCIPLINARY 
WATER  RESOURCES  INVESTIGATION, 

Agricultural    Research    Service.    University    Park. 
Pcnn,  Northeast  Watershed  Research  Center. 
Edwin  T.  Engman,  William  J  Gburek.  Leslie  H 
I'armcle,  and  James  B.  Urban. 

Water  Resources  Bulletin,  Vol  7,  No  3.  p  495-505. 
Jun  1 9  7  I .  I  I  p.  6  fig,  2  tab.  2  1  ref. 

Descriptors:   'Surveys,  'Investigations.  'Planning. 
Rainfall-runoff  relationships.   Hydrogeology,  Sur- 
face-groundwatcr  relationships.  Hydrology.  Geolo- 
gy, Meteorology,  Surface  waters.  Water  quality. 
Identifiers:  'Water  resources  investigations. 

The  problems  encountered  in  estimating  scale 
parameters  in  interdisciplinary  watershed  research 
are  reviewed.  Meteorology,  hydrology,  geology, 
and  water  quality  are  discussed  with  respect  to 
their  individual  strengths  and  weaknesses  when  ap- 
plied to  different  scale  problems.  Areas  where  in- 
compatabilitics  exist  are  pointed  out  and  sug- 
gestions are  made  for  effecting  compromise. 
Geology  can  effectively  operate  only  within  large 
areas,  all  sciences  have  difficulty  extrapolating 
point  values  to  apply  to  areas  of  any  size,  and  all 
sciences  have  difficulty  working  in  areas  on  the 
order  of  1 00  acres.  Several  suggestions  as  to  how  to 
best  overcome  these  problems  might  be  to:  ( 1  )  For- 
mulate the  question  to  pinpoint  a  single  objective; 
probably  one  or  two  disciplines  will  dominate  the 
solution.  (2)  Develop  a  single  propose  system 
model  based  on  physical  processes.  It  is  doubtful 
that  a  general  model  can  satisfy  all  disciplines.  (3) 
Select  an  experimental  area  where  each  discipline 
can  work  with  a  minimum  of  empiricisms.  An  area 
on  the  order  of  a  few  hundred  acres  may  be  the  best 
compromise.  It  really  satisifies  no  single  discipline 
yet  it  provides  a  reasonable  scale  toward  which  all 
can  extend  their  present  level  of  expertise.  (Knapp- 
USGS) 
W7 1-10028 


CROSS  SPECTRAL  ANALYSIS  OF  PRECIPITA- 
TION AND  STREAMFLOW  DATA  SYSTEMS, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst., 

Center  for  Water  Resources  Research. 

For  primary  bibliographic  entry  sec  Field  07C. 

W71-10037 


Field  02— WATER  CYCLE 
Group  2A — General 


INTERACTION  OF  PHREATIC  WATER  AND 
SURFACE  WATER  IN  THE  DANUBE  DELTA 
(French:  Interaction  des  eaux  phreatlques  et  des 
eaux  de  surface  dans  le  Delta  du  Danube), 

State  Water  Committee,  Bucharest  (Rumania). 
For  primary  bibliographic  entry  see  Field  02F. 
W71-10055 


STOCHASTIC  ANALYSIS  OF  PERIODIC 
HYDROLOGIC  PROCESS, 

Underwood  McLellan  and  Associates  Ltd.,  Win- 
nepeg  (Manitoba). 
Rezaul  Karim  Bhuiya. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  HY  7,  Paper  8242,  p  949-962,  July 
1971.  1 4  p,  3  tab,  11  ref,  append. 

Descriptors:  'Stochastic  processes,  'Rainfall-ru- 
noff relationships,  'Statistical  methods,  'Fourier 
analysis,  'Statistical  models,  Correlation  analysis. 
Synthetic  hydrology.  Simulation  analysis.  Proba- 
bility, Time  series  analysis. 
Identifiers:  'Stochastic  models. 

Harmonization  of  a  stochastic  process  allows  the 
Fouricr-Stieltje's  integral  to  represent  a  nonsta- 
tionary  stochastic  process  of  the  periodically  corre- 
lated type.  Therefore,  periodic  runoff  and 
precipitation  processes  can  be  represented  by 
Fourier  scries  with  random  coefficients.  The  first 
order  periodicity  is  explained  by  the  periodicity  of 
the  first  moment  of  the  hydrologic  variable.  The 
periodicity  in  the  covariance  is  explained  by  har- 
monization of  the  stochastic  component.  While 
generating  hydrologic  records  for  the  design  of 
water  resources  systems,  it  is  often  assumed  that 
the  standarized  hydrologic  scries  or  the  residual  se- 
ries, after  subtraction  of  the  periodic  and  trend 
components,  are  stationary.  Based  on  Fourier  se- 
ries representation  of  periodic  processes,  a  test  for 
stationarity  is  developed.  Observed  monthly  runoff 
and  precipitation  records  arc  tested  for  stationarity 
as  raw  and  transformed  scries.  (Knapp-USGS) 
W7I-I0172 


PROBLEMS  IN  CALCULATING  AND 
FORECASTING  STREAMFLOW  (RUSSIAN: 
VOPROSY  PROGNOZOV  1  RASCHETOV 
STOKA  REK). 

For  primary  bibliographic  entry  sec  Field  04A. 
W71-10I80 


IDENTIFICATION  OF  NONLINEAR 

HYDROLOGICAL      SYSTEMS      (Identifikatsiya 
nelineynykh  gidrologicheskikh  sistem), 

Gidromctcorologichcskii  Nauchno-lsslcdovatclskii 

Tscntr,  Leningrad  (USSR). 

For  primary  bibliographic  entry  sec  Field  02E. 

W7I-I0342 


2B.  Precipitation 


THERMAL  INTERACTION  OF  THE  AT- 
MOSPHERE AND  THE  HYDROSPHERE  IN 
THE  ARTIC  (Russian:  Teplovoye  vzalmodeystvlye 
•tmosfery  i  gidrosfery  v  Arktike), 

Arktichcskii       i       Antarktichcskii       Nauchno-lss- 
lcdovatclskii Institut.  Leningrad  (USSR). 
For  primary  bibliographic  entry  sec  Field  02C. 
W7  I -09962 


A  STUDY  OF  DISTRICTWISE  DISTRIBUTION 
OP  RAINFALL  IN  BIHAR, 

Meteorological  Office,  Poona  (India) 

Y   S   Srccnivusan 

Journal  of  Hydrology.  Vol  13.  No  I.  p  41-53.  April 

1971    13  p,  5  fig.  5  tab,  3  ref 

Descriptors  'Rainfall  disposition,  'Distribution 
patterns.  'Statistical  methods,  'Runoff  forecasting, 
•Droughts.  Statistics.  Climatology.  Rain  gages, 
Variability.  Frequency  analysis.  Irrigation  water, 
Forecasting.  Regional  analysis 
Identifiers   'Inilia.  'Dihar  (India). 


The  monthly  rainfall  record  for  the  districts  of 
Bihar  State  in  India  was  studied  by  the  statistical 
method  of  analysis  of  variance.  This  technique 
brought  out  the  significance  of  the  main  effects 
namely  the  spatial,  time  and  spectral  distribution 
within  the  year.  It  also  indicated  the  significance  of 
the  first  order  interactions  between  these  three 
groups  of  main  effects.  Using  the  recently 
developed  drought  analysis  technique  of  Herbst, 
the  drought  within  a  district  was  evaluated.  In 
general,  the  variability  of  rainfall  in  space  for  the 
Bihar  State  is  more  than  twice  the  variability  in 
time  for  the  30  year  period  under  consideration. 
Also  there  is  a  differential  behavior  of  rainfall  in 
the  four  regions  for  the  5  year  periods  as  within  the 
periods.  There  is  more  marked  differential 
behavior  for  period  and  within  period,  in  districts, 
as  tested  with  the  corresponding  interaction  vari- 
ance for  stations  within  districts.  Even  for  the 
seasons  there  is  significant  differential  behavior  of 
rainfall  for  regions  only.  (Knapp-USGS) 
W71-I0015 


PARAMETER    ESTIMATION    FOR    WET-DAY 
SEQUENCES, 

Agricultural    Research    Service,    Beltsville,    Md. 

Hydrograph  Lab. 

David  M.  Hcrshfield. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  441-446, 

June  1 97 1 .  6  p,  3  fig,  1  tab,  6  ref. 

Descriptors:  'Probability,  'Markov  processes, 
•Weather  forecasting,  'Rainfall,  Rainfall  disposi- 
tion, Statistical  methods,  Statistics,  Data  collec- 
tions. Weather  data,  Weather  patterns,  Distribu- 
tion patterns. 
Identifiers:  'Wet-day  sequence  forecasting. 

All  phases  of  weather  affect  agriculture,  but 
precipitation,  especially  rain,  probably  has  the 
greatest  effect.  Not  only  the  amount  of  rainfall  but 
the  timing  arc  important.  It  has  been  recognized  for 
many  years  that  meteorological  phenomena  arc  not 
isolated  in  time.  From  an  agricultural  point  of  view, 
the  characteristic  of  rainfall  persistency  is  very  im- 
portant. The  conditional  probability  and  the  as- 
sumption of  the  form  of  a  theoretical  distribution 
are  the  inputs  for  the  Markov  chain.  Conditional 
probability  is  defined  as  the  probability  that  a  wet 
day  for  a  particular  threshold  will  occur  for  the 
same  event  one  day  later.  This  paper  describes  a 
method  for  generating  estimates  of  conditional 
probability  information  from  unconditional  proba- 
bility statistics.  Under  the  Markovian  approach,  the 
transition  matrix  is  developed  from  historical  data. 
This  matrix  provides  the  computational  scheme  for 
stepping  from  rainfall  on  one  day  to  the  rainfall  one 
day  later.  One  of  the  primary  requirements  for 
preparing  conditional  probability  statistics  is  a 
large  data  base.  To  satisfy  this  requirement,  ten 
years  of  daily  data  for  four  rainfall  thresholds 
(states)  from  42  widely  separated  stations  in  the 
United  States  were  used  in  the  analysis.  The 
procedure  developed  for  estimating  the  conditional 
probabilities  of  a  wet  day  following  a  wet  day  pro- 
vides results  that  are  not  quite  as  precise  as  those 
obtained  previously  for  the  dry  day  conditional 
probabilities.  However,  this  procedure  can  produce 
reasonable  results  at  relatively  low  cost.  In  addi- 
tion, it  is  worth  nothing  that  the  unconditional 
statistics,  which  are  readily  available  in  published 
summaries,  arc  generally  unaffected  by  short  or  in- 
complete periods  or  record  and  can  often  them- 
selves be  reliably  estimated.  (Knapp-USGS) 
W71-10023 


ATMOSPHERIC      CONTROLS      OF      WATER 
EXCHANGE  IN  GREAT  LAKES  BASIN, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  sec  Field  03B. 

W7I-10026 


A  STATISTICAL  DATA  PLAN  FOR  BOMEX, 

Booz-Allcn   Applied   Research,  Inc.   Washington, 

DC. 

Theodore  W.  Horner. 


National  Oceanic  and  Atmospheric  Administration 
Technical  Memorandum  ERL  BOMAP  2, 
December  1970.  73  p,  1  fig,  1  tab,  4  ref,  2  append. 
BOMAP  Contract  No  E- 192-69  (n),  Task  4. 

Descriptors:  'Weather  patterns,  'Atmosphere, 
•Synoptic  analysis,  'Air  circulation,  Earth 
(Planet),  Investigations,  Methodology,  Instrumen- 
tation, Data  collections,  Aircraft,  Ships, 
Meteorology,  Hydrology,  Atmospheric  pressure, 
Atmospheric  physics,  Air-water  interfaces,  Winds, 
Oceans,  Computer  models,  Computer  programs, 
Equations,  Data  processing.  Analytical  techniques. 
Oceanography. 
Identifiers:  'Global  weather  systems. 

As  part  of  the  United  States  contribution  to  the 
Global  Atmospheric  Research  Project  (GARP),  a 
large-scale  meteorological  experiment,  known  as 
the  Barbados  Oceanographic  and  Meteorological 
Experiment  (BOMEX),  was  conducted  near  the 
island  of  Barbados  in  the  Caribbean  from  May 
through  July  of  1969.  The  primary  goal  of  BOMEX 
was  to  provide  data  for  studying  the  sea-air  interac- 
tion that  drives  atmospheric  circulation  and  global 
weather  systems.  To  accomplish  this  goal, 
thousands  of  hours  of  data  tape  and  other  records 
were  collected.  Twelve  ships  and  29  planes  were 
utilized.  More  than  1 ,500  personnel  from  govern- 
ment agencies,  private  industry,  and  universities 
participated  in  the  project.  The  reduction  of  the 
BOMEX  data  to  a  form  useful  for  storage,  scientific 
computation  and  interpretation  presented  many 
statistical  problems.  The  object  of  the  subject  con- 
tract was  to  provide  a  methodology  for  estimating 
the  terms  of  the  budget  equations  and  for  assessing 
the  precision  of  the  estimates.  The  budget  equa- 
tions were  equations  for  the  flux  of  energy  from  the 
ocean  to  the  atmosphere  into  and  out  of  the 
BOMEX  box  (an  imaginary  box  approximately  500 
kilometers  square  and  500  millibars  of  pressure  dif- 
ferential high  in  an  ocean  area  near  Barbados). 
(Woodard-USGS) 
W71-10033 


HYDROLOGIC    CONSEQUENCES    OF    RAIN- 
FALL AUGMENTATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  Dept.  of  Civil  En- 
gineering; and  Stanford  Univ.,  Calif. 
For  primary  bibliographic  entry  see  Field  03B. 
W71-10179 


A  TECHNIQUE  FOR  MEASURING  RAINFALL 
POTENTIAL, 

Weather  Bureau,  El  Paso,  Tex;  and  Texas  Univ.,  El 

Paso.  Dept.  of  Civil  Engineering. 

Eldon  V.  Jetton,  Hong  S.  Oey,  and  Calvin  E. 

Woods. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  562-569, 

June  1971.  8  p,  3  fig,  1  tab,  6  ref. 

Descriptors:     'Rainfall,     'Weather     forecasting, 
•Precipitation  (Atmospheric),  'Statistical 

methods,  Variability,  Climatology,  Weather  data, 
Cloud  physics,  Convection,  Atmospheric  physics. 
Identifiers:  Multivariate  analysis.  Rainfall  potential, 
Rainfall  forecasting. 

The  roles  played  by  thermodynamic  stability  and 
precipitable  water  in  the  production  of  rainfall  are 
of  prime  importance.  These  two  variables  were 
combined  into  a  'Rainfall  Potential'  function  by  the 
use  of  multivariate  statistical  techniques.  Data  from 
weather  stations  in  southern  New  Mexico  and 
southwest  Texas  were  used.  The  results  appear 
promising  for  further  investigation,  possibly  in  rela- 
tion to  the  occurrence  of  rare  but  extremely  heavy 
rains.  (Knapp-USGS) 
W71-10319 


CALCULATING  PRECIPITATION  IN  WATER 
BALANCE  ESTIMATES  (Uchet  osadkov  pri  vod- 
nobalansovykh  raschetakh). 

A.  M.  Gorchakov. 

In:  Voprosy  prognozov  i  raschctov  stoka  rek,  Dal'- 

ncvostochnyy  Nauchno-lssledovatcl'skiy 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost — Group  2C 


■M 


Gidrometeorologicheskiy   Institut  Trudy,   No   31; 
Leningrad,  p  149-154,  1970.  6  p,  2  fig,  1  tab,  1  ref. 

Descriptors:         'Precipitation         (Atmospheric), 
•Water    balance,    *Rain     gages,    Measurement, 
Winds,  Evaporation,  Forests. 
Identifiers:  'USSR,  'Maritime  Territory. 

The  discrepancies  encountered  in  preparing  a 
water  balance  as  a  result  of  the  improper  in- 
terpretation of  measured  precipitation  are 
discussed  in  the  light  of  corrections  made  to 
monthly  precipitation  totals  for  four  groups  of  rain 
gages  classified  by  the  extent  of  their  protection 
from  the  wind.  An  experiment  with  20  rain  gages 
spaced  2  m  apart  in  2  equal  rows  under  a  forest 
canopy  shows  that  the  canopy  may  retain  an 
average  of  I  1%  of  a  10-mm  rainfall.  With  a  total 
precipitation  of  2-10  mm,  17%  may  be  retained  by 
the  canopy,  and  as  much  as  25%  may  be  retained 
with  a  total  precipitation  of  2  mm.  The  amounts  of 
precipitation  recorded  by  rain  gages  differ  by  oyer 
(plus  or  minus)  1.5  times  the  amounts  of  precipita- 
tion measured  in  the  field.  (See  also  W7 1-101 80) 
(Josefson-USGS) 
W71-10346 


PRECIPITATION   ADJUSTMENTS  FOR   RAIN- 
GAGE  BUCKET  WETTING  (K  voprosu  o  poprav- 
kakh  k  osadkam  na  smachivaniye  vedra), 
V.N.GIubokov. 

In:  Problems  in  Calculating  and  Forecasting 
Streamflow  (Voprosy  prognozov  i  raschetov  stoka 
rek),  Dal'nevostochnyy  Ordcna  Trudovogo 
Krasnogo  Znameni  Nauchno-lssledovatel'skiy 
Gidrometeorologicheskiy  Institut  Trudy,  No  31; 
Gidrometeoizdat,  Leningrad,  p  155-157,  1970.  3  p. 

Descriptors:  'Precipitation  (Atmospheric),  'Rain 
gages,   'Wetting,   Precipitation   gages,  Condensa- 
tion, Seasonal,  Water  loss.  Moisture. 
Identifiers:  'USSR,  'Siberia,  Far  East. 

Rain-gage  bucket  wetting  corrections  to  winter 
precipitation  totals  in  regions  of  Eastern  Siberia 
and  the  Soviet  Far  East  are  examined  for  interpret- 
ing changes  in  the  character  and  relationship  of 
precipitation  losses.  Control  measurements  of 
wetting  corrections  to  rain  gage  readings  in  January 
and  February  1969  at  the  Primorskaya  Water 
Balance  Station  showed  that  0.03-0.05  mm  of 
moisture  was  condensed  in  a  rain  gage  bucket  when 
the  bucket  was  placed  in  a  warm  room.  The  water 
loss  to  wetting  of  bucket  walls  averaged  0.04  mm. 
The  wetting  correction  factor  for  the  total  annual 
precipitation  of  the  area  is  1.04-1.08  and,  occa- 
sionally, 1.10.  When  the  monthly  precipitation 
total  during  winter  is  less  than  1  mm,  the  correction 
factor  for  wetting  exceeds  1.30;  with  monthly 
precipitation  totals  of  1-5  mm  and  5-25  mm,  the 
correction  factors  are  1.30-1.15  and  1.15-1.10, 
respectively.  Generally,  the  correction  factor  does 
not  exceed  1.10  when  total  precipitation  is  more 
than  25-30  mm.  (Sec  also  W7I-10180)  (Josefson- 
USGS) 
W71-10348 


RECURRING  TEXAS  DROUGHTS, 

Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  07C. 
W7I-10410 


balance,  Water  balance.  Air  circulation.  Radiation, 
Sea  ice.  Sea  water,  Air  temperature,  Atmospheric 
physics.  Heat  budget.  Thermodynamics,  Turbulent 
flow,  Viscosity,  Evaporation,  Condensation,  Con- 
vection, Boundary  layers. 

Identifiers:  'Soviet  research.  Hydrosphere,  Heat 
exchange.  Radiation  balance.  Sea  surface,  Ther- 
mophysics.  Ice  temperature,  Icepacks,  Baric  field. 

The  present  monograph  is  a  continuation  of  earlier 
studies  on  the  effect  of  the  atmosphere  on  the 
development  of  hydrological  and  ice  processes  in 
the  Arctic  Ocean  and  its  seas  and  on  the  depen- 
dence of  the  thermal  and  baric  fields  of  the  at- 
mosphere on  heat  exchange  with  the  ocean.  The 
present-day  views  on  the  character  of  the  thermal 
interaction  of  the  atmosphere  and  the  hydrosphere 
in  the  Arctic  and  on  the  processes  developed  in 
these  media  as  a  result  of  heat  exchange  are  ex- 
amined for  a  quantitative  determination  of  these 
processes.  The  principal  subjects  discussed  in  the 
monograph  include  ( 1 )  turbulent  heat  exchange 
between  the  sea  surface  and  the  atmosphere,  (2) 
radiation  balance  of  the  underlying  surface,  (3) 
vertical  heat  exchange  in  the  sea,  (4)  accretion  of 
ice  and  heat  exchange  through  it,  (5)  effect  of  heat 
exchange  with  the  atmosphere  on  spring-summer 
thermal  processes  in  the  surface  layer  of  the  sea, 
(6)  development  of  hydrological  processes  in  the 
surface  sea  layer,  (7)  effect  of  the  Arctic  Ocean  on 
the  temperature  and  baric  field  of  the  atmosphere, 
and  (8)  use  of  radiation  and  heat  content  of  water 
for  destruction  of  ice.  An  extensive  bibliography  on 
the  thermodynamic  interaction  of  the  sea-ice-at- 
mosphere system  is  given.  (Josefson-USGS) 
W7 1-09962 


2C.  Snow,  Ice,  and  Frost 


THERMAL      INTERACTION     OF     THE     AT- 
MOSPHERE   AND    THE    HYDROSPHERE    IN 
THE  ARTIC  (Russian:  Teplovoye  vzalmodeystvlye 
atmosfery  i  gidrosfery  v  Arktike), 
Arkticheskii      i      Antarkticheskii      Nauchno-lss- 
ledovatelskii  Institut,  Leningrad  (USSR). 
Yu.  P.  Doronin. 
Leningrad,  Gidrometeoizdat,  1969.  299  p. 

Descriptors:   'Arctic  Ocean,   'Atmosphere,   'Ice- 
water     interfaces,     Air-water     interfaces,     'Heat 


THE  LAWS  OF  ICE  PROCESSES  IN  DELTAS, 

Danube  Hydrometeorological  Observatory,  Izmail 
(USSR). 
N.  F.  Vagin. 

In.  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 
Co-edition,  p  296-304,  1970.  9  p,  10  ref.  (Also 
published  in  IASH  Publication  No  9 1 ,  1 970). 

Descriptors:  'Deltas,  'Rivers,  'Ice  breakup,  'Ice 
jams,  Melting,  Streamflow,  Frazil   ice,  Climates, 
Weather,  Temperature,  Floods. 
Identifiers:  'Danube  Delta. 

Frequent  invasions  of  cold  Arctic  and  warm  Atlan- 
tic air  masses  cause  conditions  under  which  the 
processes  of  ice  formation  and  breaking  up  in  the 
Danube  delta  are  prolonged  and  characterized  by 
extreme  instability.  The  main  form  of  ice  is  frazil. 
High  flow  rates  and  the  saturation  with  suspended 
load  favor  the  formation  of  frazil.  First,  freezing 
sets  in  on  minor  delta  arms,  as  a  result  of  the  clos- 
ing up  of  shore  ice,  forming  ice  dams,  with  sub- 
sequent filling  of  the  space  between  them  with  ice 
material.  Ice  break  in  the  delta  starts  at  the  edge  of 
the  sea.  First  the  mouths  of  arms  break  up,  and 
then  movement  of  ice  covers  all  the  mouth  area. 
The  thickest  ice  dams  are  observed  in  those  winters 
when  ice  formation  processes  develop  under  high 
water  level  conditions.  The  formation  of  spring  ice 
dams  depends  upon  the  severity  of  winter,  on  the 
character  of  the  freeze-up,  and  on  the  intensity  of 
the  development  of  spring  processes.  According  to 
the  extent  of  influence  of  these  factors,  ice  dams  in 
the  delta  can  be  classified  into  two  types:  ice  dams 
resulting  from  the  mechanical  or  dynamical  break- 
ing up  of  ice  cover,  and  those  conditioned  by  the 
character  of  freeze-up  during  the  previous  autumn 
period.  (Knapp-USGS) 
W7 1-10042 


THE  ICE  REGIME  OF  THE  MACKENZIE 
DELTA,  NORTHWEST  TERRITORIES, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
D.  K  MacKay. 

In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 


Co-edition,  p  356-362,  1970.  7  p,  1  fig,  4  ref.  (Also 
published  in  IASH  Publication  No  91,  1970). 

Descriptors:    'Ice    breakup,    'Deltas,    'Freezing, 
•Ice  jams.  Melting,  Rivers,  Climates,  Forecasting, 
Floods,  Meteorology,  Discharge  (Water),  Stream- 
flow  forecasting.  Flood  forecasting. 
Identifiers:  'Mackenzie  Delta  (Canada). 

Freeze-up,  winter  ice  conditions,  and  break-up  in 
the  Mackenzie  Delta,  Canada,  are  broadly  in- 
fluenced by  the  transitional  climate  of  the  coastal 
belt.  Following  initial  ice  formation,  constriction  of 
flow  in  the  shallow  outer  extremities  of  the  delta 
and  continued  strong  flow  from  the  Mackenzie  can 
cause  appreciable  lifting  of  channel  ice  covers.  The 
delta  is  forested  in  its  southern  regions  and  open 
tundra  in  its  distal  portion;  vegetation  and  wind  in- 
teract on  the  snow  cover  of  delta  channel  lakes  to 
cause  variations  in  ice  cover  thickness.  Overflow  is 
a  recurrent  phenomenon  which  is  often  a  hazard  to 
local  travel  and,  to  some  degree,  imposes  a  con- 
straint on  the  development  of  a  useful  method  of 
break-up  prediction.  Break-up  is  accelerated  on 
the  west  side  of  the  delta  by  the  Peel  and  Rat  Rivers 
and  minor  streams  draining  the  Richardson  Moun- 
tains. Ice  james,  blockages,  and  high  runoff  during 
spring  break-up  can  cause  floods  that  threaten 
delta  trappers  and  the  settlement  of  Aklavik.  (K- 
napp-USGS) 
W71-10048 


ELECTRICAL  RESISTIVITY  MEASUREMENTS 
IN  FROZEN  GROUND,  MACKENZIE  DELTA 
AREA,  NORTHWEST  TERRITORIES, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
D.  K.  MacKay. 

In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 
Co-edition,  p  363-375,  1970.  13  p,  7  fig,  2  tab,  13 
ref.  (Also  published  in  IASH  Publication  No  91, 
1970). 

Descriptors:  'Permafrost,  'Deltas,  'Electrical  stu- 
dies, 'Geophysics,  'Surveys,  Instrumentation, 
Mapping,  Profiles,  Data  collections.  Temperature, 
Resistivity,  Electrical  resistance.  Borehole 
geophysics. 

Identifiers:  'Mackenzie  Delta  (Canada),  Electrical 
resistivity  surveys. 

The  use  of  resistivity  as  an  aid  in  the  identification 
of  frozen  rock/soil  types  and  in  mapping  the  upper 
permafrost  surface  is  discussed  with  reference  to 
the  Mackenzie  Delta  region,  Northwest  Territories. 
Apparent  resistivity  ranges  of  some  identifiable 
frozen  materials  are  tabled.  Of  materials  sounded, 
sands  and  gravels  have  the  highest  resistivities,  silts 
the  lowest,  with  peats  falling  into  an  intermediate 
category.  Variations  in  topography,  drainage,  and 
vegetative  cover  may  be  useful  indicators  of  rela- 
tive differences  in  apparent  resistivity.  Ground 
temperature  is  an  important  factor  affecting  ap- 
parent resistivity;  for  example,  resistivity  doubles 
for  a  drop  of  1 .5  deg  C  to  2  deg  C  in  the  top  three 
meters  of  frozen  gravels.  Resistivity  techniques  are 
of  use  in  mapping  the  upper  permafrost  surface, 
particularly  in  deltas  where  numerous  heat  sources 
such  as  channels  and  lakes  influence  its  configura- 
tion. Resistivity  data  complements  seismic,  drill- 
hole and  ground  temperature  data  in  permafrost  in- 
vestigations. (Knapp-USGS) 
W7  1-10049 


PUGET  PEAK  AVALANCHE,  ALASKA. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02 J. 
W71-10335 


HEAT  FLOW  TO  MELTING  ICE  ON  THE  US- 
SURI  RIVER  (Teploprikhod  k  tayushchemu  I'du 
reki  Ussuri), 
V.  M.  Timchenko. 


Field  02— WATER  CYCLE 
Group  2C — Snow,  Ice,  and  Frost 


In:  Voprosy  prognozov  i  raschetov  stoka  rek,  Dal'- 
nevostochnyy  Nauchno-Issledovatel'skiy 

Gidrometeorologicheskiy  Institut  Trudy,  No  31; 
Leningrad,  p  158-166,  1970.  9  p,  2  fig,  3  tab,  6  ref. 

Descriptors:  *Heat  flow,  *Heat  balance,  'Ice, 
•Thawing,  *Ice-water  interfaces.  Forecasting,  Air 
temperature,  Solar  radiation,  Ice  breakup,  Albedo, 
Cloud  cover,  Latent  heat.  Specific  heat,  Evapora- 
tion, Condensation. 

Identifiers:  "USSR,  *Far  East,  Ussuri  River,  Nomo- 
grams, Heat  exchange,  Ice  cover. 

The  principal  sources  of  heat  flow  to  an  ice  cover 
on  the  Ussuri  River  during  a  period  of  thaw  are 
solar  radiation,  long-wave  radiation  from  the  at- 
mosphere and  clouds,  turbulent  heat  flow,  and  the 
latent  heat  of  evaporation  absorbed  by  the  ice  dur- 
ing condensation  of  water  vapor.  The  heat  balance 
of  the  upper  surface  of  the  ice  was  calculated  at 
three  points  on  the  upper  and  middle  course  of  the 
Ussuri  River.  Nomograms  are  constructed  which 
reflect  specific  heat  exchange  values  as  a  function 
of  average  daily  air  temperature.  The  specific  heat 
flow  values  for  different  regions  of  the  Ussuri  River 
basin  vary  slightly;  heat  flow  values  in  the  upper 
(southern)  part  of  the  basin  are  somewhat  lower 
than  in  the  middle  part.  It  is  recommended  that  dif- 
ferent nomograms  be  used  for  the  upper  and  mid- 
dle parts  of  the  basin  in  determining  the  amount  of 
heat  flowing  onto  a  unit  surface  of  ice  over  a  24- 
hour  period.  The  specific  heat  exchange  values  ob- 
tained from  nomograms  describe  quite  accurately 
the  amount  of  heat  absorbed  by  ice  between  the 
start  of  thaw  and  breakup,  and  can  be  used  to 
develop  forecast  methods.  (Sec  also  W71-10180) 
(Joscfson-USGS) 
W71-10349 


TWO  STAGES  IN  THE  FORMATION  OF  ICE- 
LENSES  ON  FROZEN  RIVERS  (O  dvukh 
stadiyakh  formirovaniva  naledey  na  promer- 
zayushchikh  rekakh), 

I.  A.  Zil'bcrshtcyn. 

In:  Voprosy  prognozov  i  raschetov  stoka  rek,  Dal'- 
nevostochnyy  Nauchno-Issledovatel'skiy 

Gidrometeorologicheskiy  Institut  Trudy,  No  31; 
Leningrad,  p  1 67- 1 7  1 ,  1 970.  5  p,  2  fig,  5  ref. 

Descriptors:  'Ice,  'Surfacc-groundwater  relation- 
ships, 'Surface  waters,  *Groundwatcr,  *Icc-water 
interfaces.  Rivers,  Runoff,  Discharge  (Water), 
Seasonal,  Freezing,  Frozen  soils.  Precipitation  (At- 
mospheric). 

Identifiers:  'USSR,  *Transbaykal,  Tura  River, 
Bol'shoy  Amalat  River,  Ice  lenses.  Ice  cover. 
Frozen  rivers. 

The  contribution  of  surfacc-and  groundwaters  to 
the  formation  of  icc-lcnscs  can  be  objectively  eval- 
uated by  studying  the  principal  features  of  ice-lens 
formation  in  river  channels  during  a  winter  season. 
The  formation  of  icc-lcnscs  on  frozen  rivers  of  the 
Transbaykal  occurs  in  two  stages.  The  first  stage, 
the  formation  of  river  water  icc-lcnscs,  begins  with 
the  formation  of  a  solid  ice  cover  in  the  first  half  of 
winter  and  ends  with  the  freezing  of  the  river  at  the 
sandbars.  The  second  stage,  which  occurs  during 
the  second  half  of  winter,  is  formation  of  ground- 
water icc-lcnscs  and  coincides  with  the  develop- 
ment of  a  groundwater  hydraulic  head  associated 
with  the  deep  freezing  of  soils.  These  charac- 
teristics of  icc-lcns  formation  are  borne  out  by  stu- 
dies conducted  in  1958-59  on  the  Tura  River  (In- 
goda  River  basin)  and  the  Bol'shoy  Amalat  River 
(Tsipa  River  basin).  (Sec  also  W7I-I0I8O)  (Joscf- 
son-USGS) 
W7I-I0350 


2D.  Evaporation  and  Transpiration 


MEASURING        EVAPO  TRANSPIRATION:        A 
REVIEW, 

Hull  Univ  (England).  Dcpt.  of  Geography. 

M   (     Ward 

Journal  of  Hydrology,  Vol   I  3,  No   I ,  p  1-21     April 

1971.21  p.  102  ref. 


Descriptors:  'Evapotranspiration,  'Reviews, 
•Bibliographies,  Water  loss,  Mathematical  models, 
Hydraulic  models,  Transpiration,  Evaporation, 
Consumptive  use.  Energy  budget,  Water  balance, 
Hydrologic  cycle. 

Recent  work,  which  has  improved  the  possibility  of 
calculating  the  evaporative  water  loss  from  a  natu- 
ral, vegetated  surface,  is  reviewed.  Potential 
evapotranspiration  is  defined  and  the  validity  of 
this  concept  is  carefully  examined.  The  principal 
approaches  to  the  measurement  of  potential 
evapotranspiration  are  the  transformation  of  mea- 
surements made  from  non-vegctated  surfaces,  the 
direct  measurement  of  water  losses  from  moist 
vegetated  surfaces,  and  more  or  less  empirical  for- 
mulas. The  measurement  of  actual  evapotranspira- 
tion may  be  supplemented  by  theoretical  modelling 
of  the  evapotranspiration  process,  physical 
modelling  of  the  evapotranspiration  system,  and  by 
measurement  of  moisture  flux  above  the  evaporat- 
ing surface.  (Knapp-USGS) 
W7 1-1001  3 


COMPONENT    TESTING     WITHIN     A     COM- 
PREHENSIVE WATERSHED  MODEL, 

Agricultural     Research     Service,     Beltsville,     Md. 
Hydrograph  Lab. 

For  primary  bibliographic  entry  see  Field  02A. 
W7  I -1002 1 


ATMOSPHERIC      CONTROLS      OF      WATER 
EXCHANGE  IN  GREAT  LAKES  BASIN, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  03B. 

W71-10026 


TOTAL  EVAPORATION  IN  THE  AMUR 
OBLAST  AND  MARITIME  TERRITORY  DUR- 
ING SUMMER  MONTHS  (RUSSIAN:  SUMMAR- 
NOYE  ISPARENIYE  ZA  LETNIYE  MESYATSY 
V  AMURSKO-PRIMORSKOY  OBLASTI), 
K.  P.  Bereznikov. 

In:  Problems  in  Calculating  and  Forecasting 
Strcamflow  (Voprosy  prognozov  i  raschetov  stoka 
rek),  Dal'nevostochnyy  Ordena  Trudovogo 
Krasnogo  Znamcni  Nauchno-Issledovatel'skiy 
Gidrometeorologicheskiy  Institut  Trudy,  No  31; 
Gidrometcoizdat,  Leningrad,  p  46-53,  1970.  8  p  2 
fig,  3  tab,  12  ref. 

Descriptors:  *Evaporation,  *Hydrologic  cycle, 
•Heat  balance,  •  Water  balance,  'Measurement, 
Soil  moisture,  Moisture  content.  Moisture  deficit, 
Transpiration,  Evaporators,  Seasonal,  Computers, 
Meteorological  data. 

Identifiers:  *USSR,  Amur  Oblast,  Maritime  Terri- 
tory, Lowlands. 

Existing  methods  of  determining  total  evaporation 
for  various  periods  of  the  year  are  reviewed.  The 
moisture  content  of  an  active  soil  layer  and  total 
evaporation  from  May  through  October  arc  used  to 
compute  evaporation  for  the  Amur  Oblast  and 
Maritime  Territory.  The  areas  are  divided  into  five 
regions  according  to  the  length  of  the  warm 
(summer)  season,  defined  as  the  time  between  the 
start  of  thaw  of  the  active  soil  layer  and  the  end  of 
October.  A  maximum  evaporation  of  100-120  mm 
was  recorded  in  July;  minimum  evaporation  oc- 
curred in  October  and  varied  between  25-30  mm  in 
the  north  to  45-55  mm  in  the  south  and  along  the 
coast  of  the  Sea  of  Japan.  All  calculations  of 
evaporation  were  performed  on  the  'Minsk- 1 '  com- 
puter. The  average  measure  of  deviation  between 
computed  and  observed  soil  moisture  did  not  ex- 
ceed plus  or  minus  10%  of  the  values  measured. 
Due  to  a  heat  deficit,  summer  evaporation  in 
mountain  regions  was  less  than  that  in  lowland 
areas.  The  lower  evaporation  totals  for  the  Prik- 
hankayskaya  Lowland  and  lowland  areas  of  the 
Amur  Oblast,  as  compared  with  neighboring,  more 
moist  regions,  reflect  moisture  deficits  at  the 
beginning  and  middle  of  summer.  (Sec  also  W7I- 
10180)  (Josefson-USGS) 
W7I-I0187 


RELATIONSHIP  BETWEEN  ANNUAL  RUNOFF 
OF  RIVERS  OF  EASTERN  SIBERIA  AND  THE 
SOVIET  FAR  EAST  AND  THE 

HEAT/MOISTURE  RATIO  (RUSSIAN 

ZAVISIMOST'      GODOVOGO      STOKA       REK 
VOSTOCHNOY  SIBIRI  I  DAL'NEGO  VOSTOKA 
OT  SOOTNOSHENIYA  TEPLA  I  YLAGI), 
V.  N.  Glubokov. 

In:  Problems  in  Calculating  and  Forecasting 
Strcamflow  (Voprosy  prognozov  i  raschetov  stoka 
rek),  Dal'nevostochnyy  Ordena  Trudovogo 
Krasnogo  Znameni  Nauchno-Issledovatel'skiy 
Gidrometeorologicheskiy  Institut  Trudy,  No  31; 
Gidrometcoizdat,  Leningrad,  p  41-45,  1970.  5  p,  2 
fig,  4  ref. 

Descriptors:  'Runoff,  'Rainfall-runoff  relation- 
ships, 'Hydrologic  cycle,  'Water  balance,  'Heat 
balance,  Regional  analysis.  Rivers,  Radiation, 
Evaporation,  Precipitation  (Atmospheric), 

Watersheds  (Basins). 

Identifiers:  'USSR,  'Siberia,  'Far  East,  Lake 
Baykal. 

A  new  method  is  proposed  for  calculating  runoff  in 
areas  of  the  USSR  cast  of  Lake  Baykal.  A  relation- 
ship is  established  between  runoff  and  the  radiation 
index  of  dryness  R/Lx,  where  R  is  the  annual  radia- 
tion balance  of  an  underlying  surface,  L  -the  latent 
heat  of  evaporation  and  x  -the  total  annual 
precipitation.  The  area  examined  is  divided  into  six 
regions  based  on  the  character  of  the  relationship 
of  the  index  of  dryness  to  terrain  height  and  total 
precipitation.  Regional  graphs  of  the  relationship 
make  it  possible  to  examine  the  runoff  of  70  small 
and  medium-size  rivers  with  basin  areas  ranging  in 
size  from  5.35  to  72,100  sq  km.  The  average  devia- 
tion between  computed  and  observed  runoff  values 
is  plus  or  minus  14%.  Deviations  in  over  40%  of  the 
cases  do  not  exceed  plus  or  minus  10%  or  plus  or 
minus  15%  in  65%  of  the  cases.  (See  also  W71- 
10180)  (Josefson-USGS) 
W71-10188 


2E.  Streamflow  and  Runoff 


PROCEEDINGS     OF     TWENTY-FOURTH     AN- 
NUAL NEVADA  WATER  CONFERENCE. 

For  primary  bibliographic  entry  sec  Field  06B. 
W71-09951 


NOTE  ON  THE  MAP  SCALE  EFFECT  IN  THE 
STUDY  OF  STREAM  MORPHOLOGY, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  sec  Field  07C 

W7I-I0010 


INPUT-OUTPUT     RELATIONSHIPS     FOR     AN 
EPHEMERAL  STREAM  CHANNEL  SYSTEM, 

Agricultural     Research     Service,    Tucson,    Ariz. 

Southwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02A 

W71-10014 


OPEN-CHANNEL    PROFILES    BY    NEWTON'S 
ITERATION  TECHNIQUE, 

Missouri  Univ.,  Rolla.  Dept.  of  Civil  Engineering. 
D.  L.  Frcad,  and  T.  E.  Harbaugh. 
Journal  of  Hydrology,  Vol  I  3,  No  I ,  p  70-80,  April 
1971.  1  I  p,  4  fig,  1  tab,  5  ref. 

Descriptors:  'Open  channel  flow,  'Unsteady  flow, 
♦Mathematical     studies,      'Computer     programs, 
'Flow  profiles.  Backwater,  Flow  measurement.  Su- 
percritical flow. 
Identifiers:  'Newton's  iteration  technique. 

Computation  of  surface  profiles  for  steady 
gradually  varied  flow  can  be  accomplished  by  use 
of  Newton's  Iteration  Technique.  The  magnitude  of 
error  is  controlled  and  the  profile  depth  can  be 
conveniently  calculated  at  selected  distances  up- 
stream or  downstream  from  a  control  point.  A 
FORTRAN  IV  program  is  provided  for  utilizing  the 
technique  in  a  trapezoidal  channel.  (Knapp-USGS) 
W7I-100I8 


■m 


WATER  CYCLE— Field  02 
Streamflow  and  Runoff — Group  2E 


ESTIMATION  OF  SRUFACE  WTER  LAG  TIME 
FROM  THE  KINEMATIC  WAVE  EQUATIONS, 

Agricultural    Research    Service,    Beltsville,    Md. 

Hydrograph  Lab. 

D.  E.  Overton. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  428-440, 

June  1971.  13p,9fig,  lOref. 

Descriptors:  'Overland  flow,  'Routing,  'Time  lag, 
•Rainfall-runoff  relationships,  'Mathematical 
models.  Waves  (Water),  Hydrographs,  Hydrograph 
analysis,  Runoff  forecasting,  Unsteady  flow,  Time 
of  concentration. 
Identifiers:  'Kinematic  waves. 

Hydraulic  solutions  arc  presented  for  several  ideal 
surfaces  using  kinematic  wave  equations.  These 
surfaces  arc:  ( 1 )  a  uniform  plane;  (2)  hillslope  as  a 
cascade  of  planes;  (3)  V-shaped  watershed;  (4)  V- 
shaped  watershed  with  hillslopcs;  (5)  converging 
surface;  (6)  concave  surface.  The  lag  times  are  re- 
lated to  roughness,  length  and  catchment  slope, 
and  input  rate.  These  relations  may  be  used  in  pre- 
dicting lag  time  as  the  parameter  in  a  unit  response 
function.  A  lag  relation  was  developed  for  a  nonu- 
niform catchment  in  terms  of  the  lag  of  a  uniform 
plane  and  a  convergence  factor.  A  numerical 
procedure  is  given  whereby  the  convergence  factor 
can  be  evaluated  for  any  nonuniform  catchment 
from  observed  input  and  output  data.  (Knapp- 
USGS) 
W71-10022 


ANNUAL,  SEASONAL,  AND  MONTHLY 
CHANGES  IN  RUNOFF  IN  THE  UNITED 
STATES, 

Indiana  Univ.,  Bloomington.  Dcpt.  of  Geography. 
John  J.  Hidore. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  554-561, 
Jun  1971.8  p.  2  fig,  4  tab,  4  rcf. 

Descriptors:   'Runoff,  'Time  series  analysis,  *U- 
nitcd     States,     'Regional     analysis,     Streamflow 
forecasting,   Runoff  forecasting,   Variability,   An- 
nual, Seasonal,  Correlation  analysis. 
Identifiers:  Runoff  trends. 

The  runoff  from  a  series  of  watersheds  in  the 
United  States  is  examined  to  determine  if  there  arc 
distinct  trends  present.  The  data  arc  examined  for 
the  period  1931-1960  and  the  results  compared 
with  those  obtained  for  the  period  from  the 
beginning  of  record  to  I960.  A  larger  sample  of 
streams  with  records  of  various  lengths  is  also  util- 
ized. The  data  used  arc  annual,  seasonal,  and 
monthly  values.  The  streams  arc  grouped  geo- 
graphically to  determine  if  regional  patterns  exist. 
The  runoff  increased  on  the  majority  of  streams  for 
the  period  1931-1960,  but  for  the  period  from  the 
beginning  of  record  to  1 960  most  streams  exhibited 
a  negative  trend.  When  geographical  distribution  is 
considered,  the  streams  located  in  the  interior  of 
the  continent  show  greater  similarity  of  trend  than 
those  on  the  continent  margina.  (Knapp-USGS) 
W7I-10029 


HYDRAULIC  CALCULATION  OF  WATER 
DISCHARGE  AND  LEVELS  IN  RIVER  DELTAS, 

Arktichcskii      i      Antarktichcskii      Nauchno-Iss- 
ledovatelskii  Institut,  Leningrad  (USSR). 
V.  V.  Ivanov. 

In:  Hydrology  of  Deltas.  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Uncsco 
Co-edition,  p  239-246,  1970.  8  p,  9  ref.  (Also 
published  in  IASH  Publication  No  91,  1970). 

Descriptors:    'Stage-discharge   relations,    'Deltas, 
•Numerical   analysis.  Computer  programs,  Open 
channel  flow.  Alluvial  channels.  Water  level  fluc- 
tuations. Tides. 
Identifiers:  'USSR,  Ob  River,  Kolyma  River. 

A  method  of  hydraulic  calculation  of  channel 
discharge  and  water  levels  in  river  deltas  is  a 
development  of  iteration  techniques.  It  amounts  to 
the  determination  of  discharge  in  anabranches  and 
water  levels  in  the  junction  nodes.  The  method 


does  not  require  the  exact  assumption  of  the  flow 
direction  in  the  anabranches.  It  allows  an  analytical 
calculation  of  the  corrections  to  the  stage  in  the 
junction  nodes  and  it  converges  the  solution  for 
delta  forks  of  any  complexity.  The  calculation  is 
readily  automated.  A  program  for  calculation  of 
complex  braiding  of  river  channels  was  worked  out 
for  an  electronic  computer  of  the  Ural  2  type  in  the 
Arctic  and  Antarctic  Research  Institute,  Lenin- 
grad. The  program  provides  for  any  number  of 
anabranches  of  the  delta  with  the  water  flow 
directed  in  and  out  of  the  channel  braiding,  with 
given  stage.  The  relationship  between  channel 
discharge  and  water  level  in  the  zone  of  tidal  and 
surge-back  water  was  investigated  by  hydraulic 
theory  and  electronic  computer.  A  numerical 
check  of  the  method  was  carried  out  on  the  deltas 
of  the  Ob  River  and  the  Kolyma.  ( Knapp-USGS ) 
W71-10038 


DESIGN  LEVELS  IN  THE  TRANSITION  ZONE 
BETWEEN  THE  TIDAL  REACH  AND  THE 
RIVER  REGIME  REACH, 

Rijkswaterstraat,  Voorburg  (Netherlands). 
For  primary  bibliographic  entry  see  Field  08B. 
W71-10039 


ON    STUDIES    OF    REFLECTIONS    IN    TIDAL 
RIVERS  AND  THEIR  BRANCHES, 

Jadavpur  Univ.,  Calcutta.  (India).  Dept.  of  Electri- 
cal Engineering;  and  Calcutta  Port  Commissioners 
(India).  Hydraulic  Study  Dept. 
S.  Das  Gupta,  and  K.  K.  Bandyopadhyay. 
In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 
Co-edition,  p  273-287,  1970.  15  p,  5  fig,  12  ref,  ap- 
pend. (Also  published  in  IASH  Publication  No  91, 
1970). 

Descriptors:  'Water  level  fluctuations,  'Deltas, 
'Tides,  'Tidal  effects,  'Stage-discharge  relations, 
Linear  programming,  Numerical  analysis.  Com- 
puter programs,  Mathematical  models,  Backwater, 
Waves  (Water). 
Identifiers:  'India,  Hooghly  River  (India). 

The  determination  of  reflection  and  energy  content 
in  a  branched  tidal  river  due  to  the  inception  of  a 
tidal  wave  is  important  in  order  to  study  the  general 
variation  of  tidal  level  and  discharge  through  vari- 
ous sections  of  the  river  and  its  branches.  With  a 
linearized  version  of  the  governing  differential 
equations,  the  scatter  matrix  representation  of  the 
tidal  channel  handles  the  situation  with  ease;  in 
fact,  scattering  takes  care  of  the  multiple  reflec- 
tions which  occur  in  such  a  complicated  system  and 
gives  a  general  expression  of  the  reflected  com- 
ponents at  each  outlet  corresponding  to  a  given  set 
of  incident  waves.  A  scatter  matrix  was  derived  for 
an  exponential  tidal  channel  and  for  the  general 
problem  of  any  tidal  channel  with  branches.  Exam- 
ples have  been  given  from  River  Hooghly  (India)  in 
conjunction  with  its  tributary  River  Rupnarain.  (K- 
napp-USGS) 
W7 1-10040 


DATA  ON  THE  CHARACTERISTICS  OF  RIVER 
CURRENTS  ON  THE  SURFACE  AT  THE 
MOUTH  OF  THE  SULINA  CHANNEL  (French: 
Donnees  sur  les  characteristiques  des  courants  flu- 
viaux  de  surface  a  I'embouchure  du  canal  de  Su-. 
Una), 

Institute  of  Hydrotcchnical  Research,  Bucharest 
(Rumania). 

C.  Bondar,  V.  Roventa,  and  I.  State. 
In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 
Co-edition,  p  287-295,  1970.  9  p.  4  fig,  8  rcf.  (Also 
published  in  IASH  Publication  No  91 ,  1970). 

Descriptors:     'Mixing,    'Saline    water    intrusion, 
'Deltas,  'Jets,  'Stratified  flow.  Saline  water-fresh- 
water interfaces,  Streamflow,  Discharge  (Water), 
Density  stratification. 
Identifiers:  'Danube  River. 


Surface  floats  ( 1  m  draught)  launched  from  the  Su- 
lina  mouth  of  the  Danube  were  used  to  study  the 
trajectories  of  the  river  currents  and  the  limits  of 
the  river  water  spreading  into  the  sea.  The  surface 
currents  disperse  in  two  distinct  forms,  functions  of 
the  hydrological  Danube  River  regime  and  of  the 
sea  water  penetration:  jets,  when  sea  waters  do  not 
penetrate  into  the  channel  mouth;  fans,  when  the 
sea  waters  penetrate  along  the  river  bed.  Jets 
diverge  into  the  sea  at  angles  of  7  to  9  deg,  up  to  the 
zone  where  the  river  jet  masses  lose  touch  with  the 
bottom.  Fans  diverge  in  angles  larger  than  30  deg, 
the  limits  and  the  plane  development  of  the  fan 
being  invariable  with  respect  to  discharge.  (Knapp- 
USGS) 
W7  1-10041 


THE  LAWS  OF  ICE  PROCESSES  IN  DELTAS, 

Danube  Hydrometeorological  Observatory,  Izmail 

(USSR). 

For  primary  bibliographic  entry  see  Field  02C. 

W7 1-10042 


HYDRAULIC  CHARACTERISTICS  OF  THE 
HYDROMETRIC  SECTION  AT  THE  MOUTH 
OF  THE  SULINA  ARM  (French:  Caracteristiques 
hydrauliques  de  la  section  hydrometrlque  a  I'em- 
bouchure du  bras  de  Sulina), 

Institute  of  Hydrotechnical  Research,  Bucharest 
(Rumania). 

For  primary  bibliographic  entry  sec  Field  02J. 
W71-10043 


THE  REGULARITIES  OF  THE  HYDROCHEMI- 
CAL  REGIME  FORMATION  IN  THE  RIVER 
MOUTHS, 

State  Oceanographic  Inst.,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02K. 
W7  1-1 0046 


THE    ICE    REGIME    OF    THE    MACKENZIE 
DELTA,  NORTHWEST  TERRITORIES, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  sec  Field  02C. 
W71-10048 


A  STUDY  ON  THE  STRUCTURES  INFLUENC- 
ING THE  FLOW  AT  THE  SULINA  RIVER 
MOUTH, 

Institute  of  Hydrotechnical   Research,  Bucharest 

( Rumania). 

For  primary  bibliographic  entry  sec  Field  08B. 

W71-10056 


CERTAIN  ASPECTS  OF  THE  INFLUENCE  ON 
THE  HYDROLOGIC  REGIME  OF  HYDRAULIC 
WORKS  FOR  THE  IMPROVEMENT  OF 
NAVIGATION  IN  THE  DANUBE  DELTA 
(French:  Certains  apsects  de  1'influence  sur  le 
regime  hydrologique  des  travaux  hydrauliques  ef- 
fectues  pour  ('amelioration  de  la  navigation  dans  le 
delta  du  Danube), 

For  primary  bibliographic  entry  see  Field  08B. 
W71-I0058 


RESULTS  OF  AERODYNAMICAL 

MODELLING   OF   THE   WATER   REGIME   OF 
DELTAS, 

Arktichcskii      i       Antarktichcskii      Nauchno-Iss- 
lcdovatelskii  Institut,  Leningrad  (USSR). 
For  primary  bibliographic  entry  sec  Field  08B. 
W71-10061 


WIND-INDUCED  CIRCULATION  IN  SHALLOW 
WATER, 

Missouri  Univ.,  Columbia.  Dept.  of  Civil  Engineer- 
ing; and  Universidad  Nacinal  de  Columbia,  Bogota. 
Dcpt.  of  Civil  Engineering. 
Henry  Liu,  and  Himerio  J.  Perez. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY7,  Paper  8235,  p  923-935,  July 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


1971.  13  p,  8  fig,  15  ref,  append.  Missouri  Water 
Pollution  Board  Grant  WP5-6. 

Descriptors:    *Water   circulation,    'Mathematical 
models,  'Hydraulic  models,  "Lakes,  *Winds,  Cur- 
rents (Water),  Wind  pressure,  Hydraulics. 
Identifiers:  Wind-induced  water  circulation. 

Equations  are  derived  for  the  computation  of  the 
three-dimensional  circulation  of  water  caused  by 
steady  wind.  The  equations  are  applicable  to  any 
wind-stress  distribution  and  to  basins  of  any 
geometry,  as  long  as  the  horizontal  dimension  of 
the  basin  is  not  larger  than  a  few  thousand  feet. 
Results  of  the  computation  indicate  that  circula- 
tions in  areas  remote  from  banks  are  unaffected  by 
bank  slope,  drift  velocity  decreases  almost  linearly 
with  wind  speed,  the  position  of  zero  velocity  of 
vertical  velocity-profile  remains  practically 
unchanged  with  wind  speed  and  it  shifts  upwards  in 
shoaling  water  as  the  bank  is  approached,  and  drift 
velocity  decreases  with  flow  depth  in  shoaling 
water.  These  results  are  in  qualitative  agreement 
with  experimental  findings  reported  in  the  litera- 
ture. (Knapp-USGS) 
W7I-10I70 


FLOW      OVER      TRIANGULAR      ELEMENTS 
SIMULATING  DUNES, 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W71-10173 


FINITE-DIFFERENCE  SIMULATION  OF  BORE 
PROPAGATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W71-I0I74 


DRAG  COEFFICIENTS  IN  NONSTEADY  TUR- 
BULENT FLOW, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Civil  Engineering;  and  Lincoln  Coll.,  Can- 
terbury (New  Zealand).  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W71-10177 


PROBLEMS  IN  CALCULATING  AND 
FORECASTING  STREAMFLOW  (RUSSIAN: 
VOPROSY  PROGNOZOV  I  RASCHETOV 
STOKA  REK). 

For  primary  bibliographic  entry  sec  Field  04A. 
W71-I0180 


A  FLOOD  HYDROGRAPH  FORECAST  FOR 
RIVERS  OF  EASTERN  TRANSBAYKAL  BASED 
ON  PRECIPITATION  (RUSSIAN:  PROGNOZ 
GIDROGRAFA  PAVODKOV  REK 

VOSTOCHNOGO  ZABAYKAL'YA  PO  OSAD- 
KAM), 

For  primary  bibliographic  entry  see  Field  04A. 
W7I-IOI81 


FORECASTING  FLOOD  RUNOFF  USING  UNIT- 
FUNCTION  TRANSFORMATIONS  (RUSSIAN: 
PROGNOZ  STOKA  PAVODKOV  PO  ELEMEN- 
TARNYM  TRANSFORMATSIONNYM  FUNKT- 
SIYAMI), 

For  primary  bibliographic  entry  see  Field  04 A. 
W7I-I0182 


A  STORM  FLOOD  HYDROGRAPH  FORECAST 
BASED  ON  CHANNEL  CONVEYANCE  (RUS- 
SIAN: PROGNOZ  GIDROGRAFA  DOZH- 
DEVYKH  PAVODKOV  S  UCHETOM  PROPUSK- 
NOY  SPOSOBNOSTI  POYMENNOGO  RUSLA), 
For  primary  bibliographic  entry  see  Field  04A. 
W7 1-10183 


CALCULATIONS  OF  PEAK  DISCHARGE  OF 
FLOOD  RUNOFF  ON  RIVERS  OF  THE  AMUR 
BASIN  USING  THE  METHOD  OF  ADJUST- 
MENT (RUSSIAN:  RASCHETY  MAKSIMAL'- 
NYKH  RASKHODOV  PAVODOCHNOGO 
STOKA  REK  BASSEYNA  AMURA  PO  METODU 
KORREKTSII), 

For  primary  bibliographic  entry  see  Field  04A. 
W71-10I84 


A  CHANNEL  NETWORK  AND  DESCRIPTIONS 
OF  FLOOD  RUNOFF  ON  RIVERS  IN  THE 
SOUTHERN  PART  OF  THE  SOVIET  FAR  EAST 
(RUSSIAN:  RUSLOVAYA  SET'  I  KHARAK- 
TERISTIKI  PAVODOCHNOGO  STOKA  REK 
YUGA  DAL'NEGO  VOSTOKA), 
I.  N.  Gartsman. 

In:  Problems  in  Calculating  and  Forecasting 
Streamflow  ( Voprosy  prognozov  i  raschetov  stoka 
rek),  Dal'nevostochnyy  Ordena  Trudovogo 
Krasnogo  Znameni  Nauchno-Issledovatel'skiy 
Gidrometeorologicheskiy  Institut  Trudy,  No  31; 
Gidrometeoizdat,  Leningrad,  p  63-68,  1970.  6  p,  3 
fig,  1  tab,  4  ref. 

Descriptors:  *Water  balance,  'Hydrologic  cycle, 
•Channels,  'River  systems,  *Water  storage,  Ru- 
noff, Channel  erosion,  Discharge  (Water),  Slopes, 
Time  lag,  River  basins.  Watersheds  (Basins), 
Hydrography,  Overland  flow,  Channel  flow. 
Identifiers:  "USSR,  'Far  East,  Tok  River,  Arga 
River,  Channel  capacity. 

A  river  network  should  be  viewed  as  a  product  of  a 
long-term  complex  natural-historical  process, 
which  reflects  the  hydrologic  cycle  of  a  basin  and 
the  resistance  of  a  basin  surface  to  erosion.  A  logi- 
cal basis  for  seeking  relationships  between  a  chan- 
nel network  and  flood  runoff  lies  in  the  assumption 
that  a  specific  minimum  discharge  is  necessary  to 
form  a  temporary  or  permanent  water  course.  The 
regulating  capacity  of  channel  structures  increases 
with  increase  in  the  specific  density  of  a  river  net- 
work and  with  a  decrease  in  the  water  yield.  Varia- 
bility in  regulative  capacities  is  caused  by  dif- 
ferences in  the  natural  conditions  of  mountain  and 
flatland  basins  and  by  their  varied  exposure  to  the 
predominant  direction  of  moisture  and  heat 
transfer.  As  illustrated  by  the  Tok  and  Arga  River 
basins,  the  regulating  capacities  of  river  systems, 
evaluated  by  channel  flow,  reflect  the  peculiarities 
of  their  physico-geographic  structure.  Overland 
flow  and  channel  flow  can  be  used  as  a  general 
index  for  river  basins  in  such  a  way  that  basins  may 
be  classified  by  lag  time,  despite  differences  in 
basin  size  and  extent  of  basin  afforestation  and 
waterlogging.  An  important  indicator  of  the  regu- 
lating capacity  of  a  basin  is  the  recession  rate,  re- 
lated to  effective  basin  water  storage.  (See  also 
W71-10180)(Josefson-USGS) 
W71-10185 


STORM  FLOOD  FORMATION  PROCESSES 
(RUSSIAN:  PROTSESSY  FORMIROVANIYA 
DOZHDEVYKH  PAVODKOV), 

I.  N.  Gartsman,  and  V.  M.  Lylo. 
In:  Problems  in  Calculating  and  Forecasting 
Streamflow  (Voprosy  prognozov  i  raschetov  stoka 
rek),  Dal'nevostochnyy  Ordena  Trudovogo 
Krasnogo  Znameni  Nauchno-Issledovatel'skiy 
Gidrometeorologicheskiy  Institut  Trudy,  No  31; 
Gidrometeoizdat,  Leningrad,  p  3-40,  1970.  38  p,  6 
fig,  4  tab,  22  ref. 

Descriptors:  •Flood  routing,  *Hydrologic  cycle, 
•Water  balance,  •Rainfall-runoff  relationships, 
•Runoff  forecasting,  Channel  flow,  Base  flow,  Un- 
steady flow,  Overland  flow,  Surface  runoff.  Subsur- 
face runoff,  Water  loss,  Flow  rates,  Water  yield, 
Precipitation  (Atmospheric),  Water  storage, 
Wetting,  Soils,  Storm  runoff,  Withdrawal,  Routing. 
Identifiers:  'USSR,  'Far  East,  Moisture  capacity, 
Travel  time. 

New  data  have  been  obtained  on  the  formation  of 
flood  runoff  in  the  Soviet  Far  East.  The  basic  stages 
in  the  formation  of  storm  floods  include  the  forma- 
tion of  runoff  and  its  recession,  overland  flow,  and 


channel  flow.  Two  types  of  runoff  formation  are 
described-subsurface  runoff  or  interflow  and  sur- 
face runoff.  Subsurface  runoff  is  caused  by  an  ex- 
cess of  water  storage  in  soils  above  the  level  cor- 
responding to  the  soils'  minimum  moisture  capaci- 
ty. In  the  Soviet  Far  East  this  type  of  runoff  is 
predominant.  Surface  runoff  is  the  result  of  a 
greater  rate  of  water  inflow  to  the  basin  surface 
than  can  be  absorbed.  In  the  area  under  study  this 
type  of  runoff  is  usually  unsteady  flow.  Flood  rout- 
ing is  based  upon  the  decelerating  or  lag  effect  of 
the  channel  on  flow,  which  leads  to  an  uneven  dis- 
tribution of  flow  velocities  in  the  channel.  Two  in- 
terdependent routings  have  been  identified: 
'stratification'  and  mass  exchange.  (See  also  W71- 
10180)  (Josefson-USGS) 
W71-10189 


STOCHASTIC      MODEL      OF      TURBULENT 
CHANNEL  FLOW, 

National   Aeronautic   and   Space   Administration, 
Hampton,  Va.  Langley  Research  Center;  and  Pur- 
due Univ.,  Lafayette,  Ind.  School  of  Aeronautic, 
Astronautic  and  Engineering  Sciences. 
For  primary  bibliographic  entry  see  Field  08B. 
W71-10317 


GENERATED      MONTHLY      STREAMFLOWS 
FOR  THE  MIDWESTERN  AND 

SOUTHWESTERN  UNITED  STATES, 

Houston  Univ.,  Tex.   Dept.  of  Civil  Engineering; 

and  Northwestern   Univ.,  Evanston,  III.   Dept.  of 

Civil  Engineering. 

Jerry  R.  Rogers,  and  Robert  S.  Gemmel. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  581-591, 

June  1971.  1 1  p,  1  fig,  11  tab,  lOref. 

Descriptors:  'Simulation  analysis,  'Time  series 
analysis,  •Streamflow,  •Synthetic  hydrology. 
Mathematical  models,  Variability,  Statistics, 
Statistical  methods.  Statistical  models,  Distribution 
patterns,  Regression  analysis,  Streamflow  forecast- 
ing, Runoff  forecasting. 
Identifiers:  Runoff  variability. 

Critical  examinations  of  a  gage  site,  the  monthly 
streamflow  statistical  characteristics  for  two 
southern  Illinois  rivers,  an  Oklahoma  river,  and  a 
Texas  river  were  made  using  a  digital  computer. 
High  flow  variability  for  the  rivers  was  evident  in 
that,  for  the  river  tested,  8  to  1 1  months  had  coeffi- 
cients of  variation  in  excess  of  unity.  The  gamma 
distribution  was  not  as  efficient  as  the  normal  dis- 
tribution for  fitting  power  of  logarithmic  trans- 
forms of  the  historical  monthly  flow  data.  No  single 
transform  to  a  normal  distribution  was  adequate  for 
all  twelve  monthly  flows,  since  definite  seasonal 
grouping  patterns  were  found  for  the  four  rivers  ex- 
amined. The  highly  variable  flow  in  the  low-flow 
seasons  indicated  much  more  skewncss  than  was 
typical  of  the  remainder  of  the  year.  For  the  low- 
flow  seasons,  the  higher-root  (smaller  exponent) 
transforms  were  particularly  useful.  Flows  were 
simulated  from  a  linear  regression  model  of  lag  one 
utilizing  two  or  more  transforms  for  the  twelve 
periods.  The  definite  seasonal  patterns  found 
historically  were  reproduced  quite  well  in  the 
generated  streamflows.  The  effect  of  a  change  in 
data  transform  from  one  season  to  the  next  was  in- 
significant after  one  month.  Thus  the  use  of  dif- 
ferent transforms  within  the  year  did  not  bias  the 
results  from  the  linear  regression  model  ap- 
preciably, but  did  help  in  reproducing  the  seasonal 
distribution  pattern.  The  technique  seems  espe- 
cially well  suited  for  rivers  with  highly  variable 
flows.  (Knapp-USGS) 
W71-10321 


SIMULATION  MODEL  OF  STREAM  CAPTURE, 

Virginia,  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
Alan  D.  Howard. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 
5,p  1355- 1 375,  May  1971.  21  p,  6  fig,  I  tab,  19  ref. 


mm 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


Descriptors:  'Simulation  analysis,  'Drainage  pat- 
terns (Geologic).  •Tributaries,  'Geomorphology, 
•Drainage  density.  Geologic  control.  River 
systems.  Model  studies,  Mathematical  models. 
Statistical  methods.  Stochastic  processes. 
Identifiers:  'Stream  capture. 

Because  the  process  of  capture  in  the.  formation  of 
stream  networks  is  difficult  to  evaluate  by  field  or 
map  studies,  a  simulation  model  involving  capture 
within  rectangular  stream  networks  on  a  square 
matrix  was  used.  The  simulation  rules  make  the 
probability  of  capture  of  a  stream  by  a  lower  ad- 
jacent stream  proportional  to  the  advantage  in 
gradient  of  the  potential  path  of  capture  between 
the  stream  compared  to  the  present  gradient  of  the 
higher  stream.  Both  the  networks  simulated  by  cap- 
ture and  the  natural  networks  have  similar  slight 
deviations  from  topological  randomness.  The  cap- 
ture simulations  more  closely  predict  many  proper- 
ties of  natural  networks  than  do  completely  ran- 
dom methods  of  simulation,  such  as  the  random 
walk.  Capture  should  have  its  greatest  relative  im- 
portance in  early  stages  of  drainage  basin  evolu- 
tion. (Knapp-USGS) 
W71-I0337 


IDENTIFICATION  OF  NONLINEAR 

HYDROLOGICAL      SYSTEMS      (Identifikatsiya 
nelineynykh  gidrologicheskikh  sistem), 
Gidromctcorologichcskii  Nauchno-lsslcdovatclskii 
Tscntr,  Leningrad  (USSR). 
L.  S.  Kuchmcnt,  and  Yc.  N.  Borshchcvskiy. 
Mctcorologiya  i  Gidrologiya,  No  1 ,  p  42-47,  Janua- 
ry 1971.  6  p.  2fig,6rcf. 

Descriptors:  'Model  studies,  •Hydrographs, 
•Systems  analysis,  'Linear  programming.  Flood 
routing.  Time  scries  analysis.  Optimization,  Mathe- 
matical models,  Strcamflow  forecasting,  Rainfall- 
runoff  relationships.  Runoff,  Water  levels.  Effec- 
tive precipitation, Time  lag.  Discharge  (Water). 
Identifiers:   'USSR,  Volga  River,  Lagucrrc  func- 


Many  hydrological  systems  may  be  viewed  as  one- 
dimensional  dynamic  systems  with  combined 
parameters,  which  transform  the  input  function  of 
time  into  a  runoff  hydrograph  or  into  some  other 
chronological  graph  of  hydrological  values. 
Methods  are  given  for  identifying  nonlinear 
hydrological  systems  with  combined  parameters, 
based  on  representation  of  a  nonlinear  system  in 
the  form  of  a  functional  series  and  on  application  of 
Lagucrrc  functions.  The  feasibility  of  applying 
these  methods  is  illustrated  by  the  calculation  of  a 
flood  wave  transformation  for  the  Volga 
Hydroelectric  Power  Station  in  the  reach  from  the 
sam  to  the  village  Vcrkhne-Lcbyazh'yc.  The 
procedures  examined  may  also  be  used  to  define 
graphs  of  water  level  changes  from  runoff  hydro- 
graphs  at  an  upstream  cross  section  (in  the 
presence  of  a  linear  curve  of  discharges)  and  to 
define  runoff  hydrographs  from  the  effective  rain- 
fall. (Josefson-USGS) 
W7I-I0342 

A  STORM  FLOOD  HYDROGRAPH  FORECAST 
FOR  RIVERS  ON  THE  MARITIME  TERRITO- 
RY FROM  RUNOFF  OF  REPRESENTATIVE 
BASINS  (Melodika  prognoza  gidrografa  dozh- 
devykh  pavodkov  rek  Primor'ya  na  osnove  ucheta 
stoka  pokazatel'nykh  basseynov). 
For  primary  bibliographic  entry  sec  Field  04A. 
W7I-10344 


FORECASTING    VOLUME   OF   RUNOFF    AND 
PEAK  FLOW  OF  SMALL  RIVERS  (Prognoz  ob- 
'yema  i  maksimal'nogo  stoka  malykh  rek). 
For  primary  bibliographic  entry  sec  Field  04A. 
W71-10345 


kosrochnyy      prognoz      pritochnostl      v      vodok- 

hranilishche  Zeyskoy  GES), 

For  primary  bibliographic  entry  see  Field  04 A. 

W71-10347 


A  SHORT-TERM  FORECAST  OF  INFLOW  TO 
THE  RESERVOIR  OF  THE  ZEYSKAYA 
HYDROELECTRIC      POWER      PLANT     (Krat- 


VARIATIONS  IN  THE  ANNUAL  DISTRIBU- 
TION OF  RUNOFF  FOR  RIVERS  IN  EASTERN 
TRANSCAUCASIA  (Izmenchivost'  vnutrigodovogo 
raspredeleniya  stoka  rek   Vostochnogo  Zakavkaz- 

*ya), 

Moscow  State  Univ.  (USSR).  Dept.  of  Arid  Land 

Hydrology. 

V.  D.  Bykov,  and  A.  N.  Vazhnov. 

Vcstnik    Moskovskogo    Universiteta:    Geografiya, 

No  2,  p  43-52,  March-April  1968.  10  p,  4  fig,  2  tab, 

5ref. 

Descriptors:  'Runoff,  'Variability,  'Hydrogeolo- 
gy,  •  Mathematical  studies.  Base  flow,  Seasonal, 
Groundwater  recharge.  Correlation  analysis. 
Elevation,  Watersheds  (Basins),  Regression  analy- 
sis, Low  flow.  Floods,  Rainfall-runoff  relationships. 
Identifiers:  »USSR,  Transcaucasia,  Greater  Cau- 
casus, Lesser  Caucasus,  Highlands. 

The  parameter  describing  the  annual  distribution 
of  runoff  in  the  Eastern  Transcaucasus  (ratio  of 
April-June  runoff  to  July-September  runoff)  varies 
inversely  with  the  basin  elevation.  This  is  true  of 
separate  geographic  regions  and  is  expressed  by  a 
hyperbolic  flow  equation.  The  invluence  of  the 
geological  structure  of  the  basin  area  is  manifest 
only  in  volcanic-highland  regions.  For  the  area 
under  study  the  parameter  varies  from  1.0-1.5  to 
3.5-7.0  for  elevations  of  2,000  to  2,800  m  and 
generally  increases  in  a  southeasterly  direction.  A 
second  parameter,  showing  the  ratio  between  ru- 
noff values  during  the  warm  and  cold  seasons,  de- 
pends only  slightly  on  basin  elevation.  (Josefson- 
USGS) 
W71-10354 

2F.  Groundwater 

SEEPAGE  FORCE  ON  1NTERFACIAL  BED 
PARTICLES, 

Georgia  Inst,  of  Tech.,  Atlanta.  Dcpt.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  sec  Field  02J. 
W7 1-09943 

HYDROGEOLOCY  OF  THE  USSR:  VOLUME 
34,  THE  KARAGANDA  OBLAST  (Russian: 
Gidrogeologiya  SSSR:  Tom  XXXIV,  Karagandin- 
skaya  oblast), 

All-Union  Scientific  Research  Inst,  of  Hydrogcolo- 
gy  and  Engineering  Geology,  Moscow  (USSR). 

I.  Yc.  Falcvich,  Editor.  Moscow,  'Ncdra'  Publish- 
ing House,  1970.  563  p. 

Descriptors:  •Hydrogcology,  'Engineering  geolo- 
gy. 'Structural  geology,  'Aquifers,  'Groundwater, 
Water  supply.  Geologic  formations.  Groundwater 
recharge.  Gcomorphology.  Mineral  water,  Climatic 
data,  Orography,  Hydrography.  Soils,  Vegetation, 
Stratigraphy.  Rocks.  Rivers,  Watersheds  (Basins), 
Water  chemistry. 

Identifiers:  'USSR,  'Kazakhstan,  'Karaganda 
Oblast,  Tectonics,  Rcgionalization. 

Volume  34  of  the  scries  'Hydrogeology  of  the 
USSR'  is  the  first  major  summary  work  on  the 
hydrogcology  of  the  Karaganda  Oblast-the  prin- 
cipal industrial  area  of  the  Kazakh  Republic.  The 
first  section  of  the  three-part  monograph  reviews 
the  history  of  hydrogcological  and  engineering- 
geological  studies  in  the  area  and  discusses  the 
natural  factors  which  influence  the  formation  of 
groundwaters.  The  second  and  longest  section  enti- 
tled Groundwaters'  is  devoted  to  a  study  of  the 
general  hydrogcological  conditions  of  the  oblast 
and  to  a  systematic  description  of  the  principal 
aquifers  and  aquifer  complexes  of  the  various 
hydrogcological    regions.    Particular    attention    is 


paid  to  groundwater  origin,  resources,  storage  and 
conservation.  A  brief  description  is  given  of 
medicinal  mineral  waters,  mineral  muds  and  the 
mineral  deposits  of  the  area.  The  concluding  sec- 
tion examines  the  engineering-geological  com- 
plexes of  the  three  tectonic  regions  of  the  oblast: 
the  Kazakh  fold  formations  (central  part),  the  Chu 
syneclise  (northern  part)  and  the  Turgay  depres- 
sion (southeastern  part).  (Josefson-USGS) 
W7 1-09963 


CONDITIONS      FOR 
IN        UNCONFINED 


OPTIMUM      PUMPING 
WELLS        LOCATED 
COASTAL  AQUIFERS, 

Unit  of  Soil  Physics.  Agricultural  Research  Coun- 
cil, Cambridge  (England). 
For  primary  bibliographic  entry  see  Field  04B. 
W7I-10017 


VARIATION  OF  SPECIFIC  RETENTION  IN 
RUBBLY  ROCK  PARTICLES, 

Khartoum  Univ.,  (Sudan).  Dept.  of  Geology. 
Ismail  M.  El  Boushi. 

Journal  of  Hydrology,  Vol  1 3,  No  1 .  p  8 1  -90,  April 
1971.  10  p,  4  fig,  3  tab,  lOref. 

Descriptors:  'Specific  retention,  'Gravels, 
'Porous  media,  Aquifers,  Capillary  water.  Porosi- 
ty, Particle  size.  Particle  shape.  Mineralogy, 
Permeability,  Specific  yield.  Water  storage. 
Laboratory  tests,  Hydraulic  models. 

The  specific  retention  of  crystalline  rubbly  rock 
material  increases  with  a  decrease  in  particle  size, 
and  an  increase  of  surface  area.  The  shape  of  the 
particles  and  the  type  of  the  rock  has  little  or  no  ef- 
fect on  specific  retention.  (Knapp-USGS) 
W71-I0019 


PARAMETER    ESTIMATION     FOR     AQUIFER 
EVALUATION, 

Maryland  Univ..  College  Park.  Dcpt.  of  Civil  En- 
gineering. 

Yaron  M.  Sternberg. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  447-456, 
June  1971.  10  p.  2  tab,  47  rcf. 

Descriptors.  'Aquifer  characteristics.  'Mathemati- 
cal models,  'Analog  models,  'Transmissivity. 
•Storage  coefficient,  Estimating,  Permeability, 
Water  levels,  Water  yield,  Drawdown,  Ground- 
water movement,  Hydrogcology. 
Identifiers:  'Aquifer  evaluation.  Pumping  tests. 

The  various  tools  and  techniques  available  for 
evaluation  of  aquifers  arc  reviewed.  Data  for 
evaluation  studies  can  be  obtained  from  laboratory 
experiments,  geological  maps,  well  logs  and  field 
studies.  Such  data  can  be  used  in  analytic  or  elec- 
tric analog  models  to  determine  the  sustained  yield 
of  the  aquifer  under  various  operating  conditions. 
Geologic  maps  provide  data  on  the  type  of  forma- 
tion and  its  make  up.  Well  logs  give  detailed  infor- 
mation on  the  lithology  at  a  particular  location. 
Data  from  a  number  of  well  logs  of  the  aquifer  can 
delineate  the  dimensions  of  the  aquifer.  The 
aquifer  characteristics  can  be  determined  from 
field  pumping  tests  or  obtained  indirectly  from 
laboratory  experiments.  Pumping  tests  can  also  in- 
dicate the  presence  of  a  geologic  boundary  such  as 
an  impermeable  boundary.  For  aquifers  with  rela- 
tively simple  geometric  boundaries  and  aquifer 
characteristics,  a  mathematical  model  is  generally 
adequate  for  estimating  the  water  yield.  For  more 
complex  aquifers  where  for  example  salt  water  in- 
trusion may  pose  a  problem,  more  detailed  infor- 
mation can  be  obtained  by  using  an  electric  analog 
model.  Thus  the  accuracy  of  the  desired  informa- 
tion must  determine  the  type  of  model  to  use  and 
the  quanitity  of  the  basic  data  required.  (Knapp- 
USGS) 
W71-10024 


Field  02— WATER  CYCLE 
Group  2F — Groundwater 


PARAMETER  ESTIMATION  IN  HYDROLOGY: 
THE  STATE  OF  THE  ART, 

Pennsylvania  State  Univ.,  University  Park.  Dcpt.  of 

Civil  Engineering. 

Donald  R.  Jackson,  and  Gcrt  Aron. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  457-472, 

June  1971.  16  p,  1  fig,  47  rcf. 

Descriptors:  'Aquifer  characteristics,  •Mathemati- 
cal models,  'Analog  models,  *Transmissivity, 
•Storage  coefficient,  Estimating,  Permeability, 
Water  levels.  Water  yield,  Drawdown,  Ground- 
water movement,  Hydrogeology. 
Identifiers:  •  Aquifer  evaluation,  Pumping  tests. 

A  detailed  review  of  current  methods  and  criteria 
used  in  parameter  estimation  in  hydrology  is 
presented.  The  effect  of  errors  in  the  data  set  and 
the  effect  of  intera  interactions  between  methods 
of  analysis,  criteria,  data  set  errors,  and  modeling 
assumptions  arc  reviewed  and  discussed  briefly.  It 
is  concluded  that  study  techniques  criteria,  data  set 
errors,  and  particularly  interactions  between  these, 
is  essential  to  further  progress  in  hydrologic  model- 
ing. (Knapp-USGS) 
W7I-I0025 


HYDROLOGY  OF  THE  PAMLICO  ESTUARY  IN 
THE  STATE  OF  NORTH  CAROLINA, 

Princeton  Univ.,  N.J.  Dcpt.  of  Civil  and  Geological 

Engineering. 

For  primary  bibliographic  entry  sec  Field  02L 

W71-10050 


REMARKS  ON  THE  HYDROGEOLOGY  OF 
THE  NILE  DELTA,  UAR, 

Egyptian  Desert  Inst.,  Cario. 
A.  Shata,  and  I.  El  Fayoumy. 

In:  Hydrology  of  Deltas.  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Uncsco 
Co-edition,  p  385-396,  1970.  12  p,  16  fig,  14  rcf. 
(Also  published  in  IASH  Publication  No  91,  1970). 

Descriptors:     'Deltas,     *Hydrogeology,     'Stratig- 
raphy,    'Aquifers,    Water    supply.    Water    yield. 
Groundwater  movement.  Water  levels.  Irrigation 
water.  Saline  water  intrusion. 
Identifiers:  'Nile  Delta. 

The  Nile  Delta  (  22,000  sq  km )  acts  as  an  important 
reservoir  for  groundwater.  In  this  reservoir,  the 
strata  of  hydrologic  importance  arc  composed  of 
Pleistocene  and  Holocene  sands  and  gravels  which 
have  a  thickness  exceeding  300  m.  The  water  con- 
tained in  such  strata  (salinity  of  the  order  of  500 
ppm)  exists  generally  under  unconfincd  conditions 
and  depends  for  its  source  upon  the  surface  water 
of  the  Nile  and  upon  the  intermittent  surface  runoff 
of  the  adjacent  desert  areas.  In  this  paper,  the 
physiography,  stratigraphy,  structure,  chemistry 
and  hydrology  of  the  Nile  Delta  arc  discussed.  (K- 
napp-USGS) 
W7  I -1005  I 


GROUNDWATER    IN    DELTAS    OF   THE    BON- 
NEVILLE BASIN:  THE  GREAT  BASIN,  U.S.A., 
Geological    Survey.   Salt    Lake   City,    Utah.,   and 
Geological  Survey,  Menlo  Park. Calif, 
led  Amow,  J.  H.  leth.  and  R.  W.  Mower. 
In:  Hydrology  of  Deltas.  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14.    1969:   Interna- 
tional Association  or  Scientific  Hydrology-Uncsco 
Co-edition,  p  396-407,   1970.   I  2  p.  4  fig.   I   tab.  4 
rcf    (Also  published  in  IASH   Publication  No  91 
1970). 

Descriptors  'Groundwater  basins.  'Hydrogeolo- 
gy, 'Delias.  'Aquifers.  Alluvium,  Utah.  Idaho, 
No. ida.  Water  quality.  Water  yield.  Watci  storage. 
Groundwater  movement,  Discharge  (Water). 
W.ilcr  supply 
Identifier!:  "Lake  Bonneville.  'Bonneville  Basin 

Deltaic    deposit!    that    formed    in    the    Bonneville 
Ba  hi  in  the  (ireat  Basin  of  the  United  Stales  during 


Pleistocene,  and  possibly  late  Tertiary,  time  now 
arc  important  groundwater  reservoirs.  Among  the 
largest  of  the  deltas  in  the  Great  Basin  are  those  of 
the  Weber  and  Sevier  Rivers,  which  cover  areas  of 
about  520  and  910  square  kilometers,  respectively. 
Each  delta  contains  two  principal  artesian  aquifers, 
which  are  recharged  by  seepage  from  streams  and 
from  other  sources.  The  Weber  and  Sevier  Deltas 
arc  small  compared  to  many  ancient  and  modern 
deltas,  but  their  size  has  allowed  them  to  be  studied 
rather  intensively.  The  Weber  Delta  in  places  con- 
tains fresh  water  to  a  depth  of  400  meters.  Water  in 
the  delta  is  of  three  chemical  types;  two  are 
probably  original  types,  whereas  the  other  may 
have  been  derived  by  ion  exchange.  The  Sevier 
Delta  in  places  contains  fresh  water  to  a  depth  of 
about  370  meters.  Recharge  that  has  occurred 
since  irrigation  began  upstream  from  the  delta  has 
resulted  in  the  introduction  of  slightly  saline  water 
that  is  slowly  moving  downdip  in  the  aquifers  of  the 
delta.  (Knapp-USGS) 
W7I-I0052 


THE  STUDY  OF  MODELLING  THE  GROUND- 
WATER FLOW  IN  THE  NILE  DELTA  USING 
THE  ELECTRICAL  ANALOG  METHOD, 

Egyptian  Desert  Inst.,  Cario. 
Nabil  Rofail,  and  Sofia  Tadros. 

In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Uncsco 
Co-edition,  p  408-415,  1970.  8  p,  5  fig,  5  ref.  (Also 
published  in  IASH  Publication  No  91,  1970). 

Descriptors:  'Analog  models,  •  Hydrogeology, 
•Deltas,  'Aquifers,  'Surface-groundwatcr  rela- 
tionships. Water  levels,  Alluvium,  Groundwater 
movement,  Water  yield,  Transmissivity,  Saline 
water  intrusion. 
Identifiers:  'Nile  Delta. 

The  water  bearing  formations  of  the  Nile  Delta  can 
be  considered  as  a  two  layered  aquifer.  The 
hydraulic  parameters  of  the  aquifer  determined 
from  the  analysis  of  the  pumping  test  data  con- 
formed with  those  obtained  by  analysis  of  the  water 
fluctuation  in  the  wells.  Accordingly  a  hydraulic 
diffusivity  map  of  the  Nile  Delta  was  plotted.  The 
flow  through  the  aquifer  of  the  Nile  Delta  was 
simulated  by  the  flow  of  an  electric  current  through 
paper  of  different  values  of  resistivity  used  as  a  con- 
ductive material.  The  head  of  water  in  the  River 
Nile  Branches  and  in  the  main  canals  was 
represented  by  electric  potentials.  By  this 
technique  the  groundwater  hydrology  of  the  Nile 
Delta  basin  may  be  estimated,  and  a  water  table 
map  was  plotted.  (Knapp-USGS) 
W7I-I0053 


CONSIDERATIONS  ON  THE  INTERACTION 
BETWEEN  SURFACE  WATER  AND  GROUND- 
WATER OF  THE  DANUBE  DELTA  (French: 
Considerations  sur  ('interaction  entre  les  eaux  de 
surface  et  soutvrraines  du  territoire  du  Delta  du 
Danube), 

Institutul    dc    Medicina    se    l-'armacia,    lasi    (Ru- 
mania). Catcdra  de  Igiena. 
For  primary  bibliographic  entry  sec  Field  05B 
W7  1-10054 


INTERACTION  OF  PHREATIC  WATER  AND 
SURFACE  WATER  IN  THE  DANUBE  DELTA 
(French:  Interaction  des  eaux  phrcutiquvs  et  des 
eaux  de  surface  duns  le  Delta  du  Danube). 

State  Water  Committee,  Bucharest  (Rumania). 
M  Podani,  I.  Xavaianu.and  D.  Baluta. 
In:  Hydrology  of  Deltas.  Vol  2.  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Uncsco 
Co-edition,  p  431-436,  1970  6  p.  3  fig.  (Also 
published  in  IASH  Publication  No  91.  1970). 

Descriptors:  'Hydrogeology.  'Deltas.  'Surface- 
groiindwutcr  relationships,  'Groundwater  move- 
ment, 'Aquifers.  Water  level  fluctuations.  Alluvi- 
um. Water  yield.  Water  quality.  Water  chemistry. 
Hydrogruphs. 


Identifiers:  'Danube  Delta. 

The  regime  of  the  phrcatic  nappes  located  in  the  65 
m  thick  alluvial  sediments  of  the  Danube  Delta  is 
determined  by  the  yield  of  surface  waters  provided 
by  the  arms,  channels  and  pools  of  the  Danube 
Delta.  In  such  sediments,  two  complexes  of  horizon 
are  distinguished;  the  lower  complex  is  composed 
of  coarse  deposits  generating  since  the  prcdeltaic 
stage,  and  the  upper  complex  includes  psammitic 
and  alcuritic  formations  from  the  deltaic  stage.  The 
aquifers  from  both  complexes  display  hydrochemi- 
cal  differences  but  arc  still  linked  to  one  another 
and  subject  to  the  Danube  hydrological  regime. 
Water  level  rise  and  drawdown  in  observation  wells 
are  due  to  the  hydrostatic  effect  of  the  Danube 
water  masses.  A  description  is  given  of  the  further 
development  of  an  observation  network  concern- 
ing the  Danube  Delta  groundwater  yields.  (Knapp- 
USGS) 
W7 1-10055 


GROUND  WATER  RESOURCES  AND 
DEVELOPMENT:  COASTAL  PLAIN  REGION 
ERH  JEN  CHI-KAOHSIUNG,  TAIWAN, 

Hawaii  Univ.,  Honolulu.  Water  Resources 
Research  Center. 

L.  Lau  Stephen,  John  F.  Mink,  and  Chester  Lao. 
Technical  Report  No  47,  May  1971,  153  p    16  fig 
9  tab,  34  rcf,  8  append. 

Descriptors:  'Taiwan,  •Groundwater,  Tainan. 
Kaohsiung,  Sugar  cane.  Aquifer.  'Aquifer  charac- 
teristics, 'Geological  surveys.  Wells,  Hydrogeolo- 
gy- 

A  pilot  ground-water  study  was  conducted  of  a  200 
square  kilometer  area  of  the  intensively  cultivated 
coastal  plain  of  southwestern  Taiwan  to  identify  the 
methods  and  knowledge  that  arc  essential  for  the 
evaluation  of  ground  water  resources  and  develop- 
ment. Geologic,  hydrologic,  gcochcmical.  and 
developmental  aspects  were  examined  with  existing 
data  and  augmented  data  developed  by  the  project. 
The  aquifer  is  the  top  10  meters  of  very  fine  to  fine 
sands  of  the  Tainan  formation  having  permeability 
of  about  10  meters  per  day.  The  underlying  Guting- 
keng  formation  is  of  massive  clay  of  marine  origin. 
Residual  saline  water  posts  a  constraint  to  the 
water  quality  of  the  Tainan  formation.  No  contem- 
poraneous coastal  scawater  intrusion  was  observed. 
Present  exploitation  consists  of  numerous  shallow 
wells  tapping  the  Tainan  formation.  Studies  show 
that  the  natural  ground-water  recharge  coupled 
with  existing  importation  can  satisfy  the  supple- 
mentary irrigation  water  requirements  even  if  the 
entire  arable  land  in  the  area  is  cultivated.  Low 
aquifer  transmissibility  coupled  with  high  well  loss 
will  require  the  use  of  wells  of  low  capacity  care- 
fully designed,  constructed  and  maintained  in  order 
to  develop  additional  ground  water 
W7 1-10 163 


VERTICAL  RECHARGE  OF  UNCONFINED 

aquiff:r, 

Washington    Univ..    Seattle.    Charles    W.     Harris 

Hydraulics  l.ab. 

For  primary  bibliographic  entry  see  Field  02G 

W7I-10I76 


VARIATIONAL      PRINCIPLES      FOR       FLUID 
FLOW  IN  POROUS  MEDIA, 

California  Univ..  Berkeley.  Dcpt.  of  Civil  Engineer- 
ing. 

Shlomo  P  Neuman.  and  Paul  A   Withcrspoon. 
ASCE    Proceedings,    Journal    of  the    Engineering 
Mechanics  Division.  Vol  97,  No  EM2.  Paper  8023 
p  359-374.  April  1971.  75  p.  I  fig.  29  ref,  4  append.' 

Descriptors:  'Porous  media,  ^Groundwater  move- 
ment, 'Confined  water.  'Water  table.  'Soil  water 
movement.  Steady  flow.  Unsteady  How.  Boundary 
processes.  Flow  mathematical  studies. 
Identifiers:  'Variational  methods. 

Variational  methods  are  being  employed  to  an  in- 
creasing degree  in  solving  various  types  of  trans- 


WATER  CYCLE— Field  02 
Water  in  Soils — Group  2G 


port  problems.  It  appears  that  these  methods  will 
have  increasing  use  in  attacking  many  boundary- 
value  problems  concerned  with  fluid  flow  through 
porous  media.  The  basic  approach  is  to  replace  the 
boundary-value  problem  by  an  appropriate  varia- 
tional principle  whose  minimizing  function  is  the 
solution  to  the  problem.  Variational  principles  arc 
given  for  several  problems  of  confined  and  uncon- 
fined  flow.  (Knapp-USGS) 
W71-10318 


TRANSPORT  OF  MINERAL  OIL  COM- 
PONENTS TO  GROUNDWATER--!.  MODEL 
EXPERIMENTS  ON  THE  TRANSFER  OF 
HYDROCARBONS  FROM  A  RESIDUAL  OIL 
ZONE  TO  TRICKLING  WATER, 
Koninkliykc/Shcll-Laboratorium,  Amsterdam 

(Netherlands). 

For  primary  bibliographic  entry  sec  Field  05 B. 
W71-10325 


ESTIMATING  STORAGE  CAPACITY  IN  DEEP 
ALLUVIUM  BY  GRAVITY-SEISMIC 

METHODS, 

Agricultural  Research  Service,  Tucson,  Ariz. 
D.  E  Wallace,  and  D.  P.  Spanglcr. 
Bulletin  of  the  International  Association  for  Scien- 
tific  Hydrology,  Vol    15,   No   2,  p  91-104,  June, 
1970.  1 4  p,  9  fig,  2  tab,  I  3  ref. 

Descriptors:  Groundwater,  'Groundwater  basins. 
Groundwater  geology.  Groundwater  potential, 
•Storage  capacity.  Alluvium.  Seismic  refraction, 
•Gravimetry,  *Seismic  investigations.  Seismic 
prospecting.  *l)nderground  water  storage,  Seismic 
velocity,  Hydrogeology,  Gravity  studies.  Field  in- 
vestigations. Subsurface  investigations.  Un- 
derground storage 
Identifiers:  Alluvial  aquifers.  Gravity  measurement. 

Large  volumes  of  ground  water  arc  contained  in 
the  deep  intcrmontanc  valleys  of  basin  and  range 
regions.  Determining  the  shape  and  storage  capaci- 
ty of  basins  by  drilling  can  be  expensive  and  dif- 
ficult because  of  the  depth  of  the  alluvium  and  the 
large  areas  involved.  Difficulties  often  can  be  over- 
come by  combining  gravimetric  and  seismic  refrac- 
tion interpretations  Basin  boundaries  are  deter- 
mined by  gravimetric  methods,  with  bulk  density 
samples  taken  of  all  representative  formations. 
Density  values  can  be  correlated  with  seismic 
velocities  to  estimate  subsurface  porosities.  Studies 
indicate  that  seismic  velocity  varies  inversely  with 
porosity  for  the  alluvial  deposits.  These  values  can 
be  correlated  with  respective  formations  in  the 
basin  from  geologic  sections  derived  from  the 
seismic  refraction  survey.  Present  and  potential 
storage  capacity  can  be  computed  when  the 
volume  and  porosity  of  the  alluvium  are  known. 
(USBR) 
W71-10384 


OBSERVATION    WELL    RECORDS...THE    AN- 
NUAL WATER  STATEMENT,  1969-1970. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  I.  Lubbock, Tex. 

For  primary  bibliographic  entry  see  Field  04B. 
»  71-10413 


AQUIFER  MODEL  RESEARCH  REVIEWED. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  I ,  Lubbock,  lex. 

I  he  Cross  Section.  Vol  16.  No  3.  Mar  1970.  p  I.  1 
fig 

Descriptors:  *Digital  computers.  'Model  studies. 
•Water  levels,  'Groundwater  mining.  'Water 
management  (Applied).  Inflow.  Aquifers.  Calibra- 
tions, Hydrologic  data.  History.  Withdrawals.  Con- 
trols. Computer  programs. 

Identifiers:  'Ogallala  Formation,  Texas  Southern 
High  Plains.  Outflow.  Well  development. 


Progress  on  development  of  a  research  digital 
model  of  the  Ogallala  Formation,  Texas  Southern 
High  Plains,  is  presented.  The  model  is  insensitive 
to  subsurface  inflow  and  outflow.  The  ratio  of  in- 
flow to  outflow  in  arcally  large  and  thin  aquifers 
with  uniform  well  development  is  the  same  as  prior 
development.  The  model  will  be  calibrated  on 
historic  water-level  data,  and  will  be  used  as  a 
water  management  tool.  Modeling  of  successive 
depletion  stages  will  be  investigated.  Pumpagc 
input  data  is  the  primary  control  on  the  digital 
model.  (  Popkin  -  Arizona) 
W71-10416 


AVERAGE  WATER  TABLE  DECLINE. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  sec  Field  04B. 
W71-104I7 


ESTIMATING  WATER  WELL  SPECIFIC 
CAPACITY  UTILIZING  PERMEABILITY  OF 
DISTURBED  SAMPLES, 

PatchicMPaulF.),  Pebble  Beach,  Calif. 

For  primary  bibliographic  entry  see  Field  08A. 

W7  1-10421 


2G.  Water  in  Soils 


QUANTITY    AND    CHEMICAL    QUALITY    OF 
RETURN  FLOW, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  05B. 

W7  I -09936 


AUGER  HOLE  SEEPAGE  THEORY, 

Iowa  State  Univ.,  Ames.  Dcpt.'  of  Agronomy.,  and 
Iowa  State  Univ;  Ames.  Dept.  of  Physics. 
C.  W.  Boast,  and  Don  Kirkham. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  3,  p  365-373,  May-June  1971.  9  p,  8  fig.  I 
tab,  22  ref.  NSF  Grant  no.  GK-4012,  OWRR  Pro- 
ject B-002-IA  (II). 

Descriptors:  *Soil  water  movement,  'Unsaturated 

flow,      'Water      wells.      Hydraulic      conductivity. 

Seepage,  Porous  media.  Infiltration,  Potential  flow. 

On-site  tests.  Flow  nets.  Equations,  Mathematical 

models. 

Identifiers:  'Auger  holes.  Seepage  tests. 

A  new  mathematical  method  for  solving  the 
problem  of  flow  to  a  finite  auger  hole  partially 
penetrating  a  water-saturated  porous  medium  al- 
lows calculations  for  auger  holes  of  a  wider  range 
of  sizes  and  shapes  than  previous  methods  allowed. 
A  table  of  C-values  gives  the  relationship  between 
the  rate  of  rise  of  water  in  the  auger  hole  and  the 
saturated  hydraulic  conductivity  of  the  surrounding 
soil.  Ernst's  approximate  formula  for  C  for  an  auger 
hole  in  soil  of  effectively  infinite  depth  is  found 
valid  for  a  wide  range  of  auger  hole  shapes  and 
sizes,  but  Hooghoudt's  formula  is  found  useful  for 
only  a  limited  range  of  auger  hole  geometries.  (K- 
napp-USGS) 
W7I-I00II 


AN  EI.FXTROMETRIC  METHOD  FOR  THE 
DETERMINATION  OF  SOIL  MOISTURE, 

Maharashtra  Association  for  the  Cultivation  of 
Science.  Poona  (India);  and  J.N.  Agricultural 
Univ..  Jabalpur,  India.  Instrument  Development 
and  Service  Center. 

V.  K.  I.eley.  N.  J.  Sawarkar.  and  I  .  K   Badwal 
Analyst.  Vol  96,  No  I  143,  p  460-462.  June  1971.3 
p.  I  fig.  3  tab.  I  ref. 

Descriptors:  'Soil  moisture.  'Moisture  content. 
'Soil  mositure  meters.  Methodology.  lest 
procedures.  Alcohols,  Water,  Sodium  chloride.  In- 
strumentation. Resistivity.  Electrical  conductance. 
Identifiers:  Specific  resistance. 


An  elcctrometric  method  for  determining  soil 
moisture,  based  on  the  reduction  of  the  specific  re- 
sistance of  propan-2-ol  that  occurs  on  addition  of 
moisture  is  described.  The  soil  sample  is  shaken 
with  pure  propan-2-ol  and  from  the  fall  in  the 
specific  resistance  of  the  filtered  extract  the  per- 
centage of  moisture  in  the  soil  is  read.  From  the 
specific  resistance  of  the  extract  the  amount  of 
water  extracted  can  be  determined  and,  therefore, 
the  moisture  in  the  soil  can  be  calculated.  The  ac- 
curacy of  such  a  method  for  determining  soil 
moisture  and  its  suitability  for  application  to  vari- 
ous soils  were  then  examined  using  six  soil  samples 
from  different  parts  of  India.  The  results  are 
presented  in  tables.  The  method  is  rapid,  easy  to 
manipulate,  docs  not  require  the  use  of  com- 
plicated or  costly  instruments  and  yields  results  ac- 
curate to  within  1  percent  over  a  wide  range  of  soil 
moistures  and  with  a  variety  of  soils.  (Woodward- 
USGS) 
W71-10012 


A  RUNOFF  POTENTIAL  RATING  TABLE  FOR 
SOILS, 

Pennsylvania  Dcpt.  of  Environmental  Resources. 

Harrisburg. 

Sic  Ling  Chiang. 

Journal  of  Hydrology,  Vol  13,  No  I,  p  54-62,  April 

1 97  1 .  9  p,  3  tab,  7  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Soil 
classifications,  'Infiltration,  'Soil  water  move- 
ment. Soil  texture.  Soil  physical  properties.  Per- 
colation, Hydrogeology,  Permeability,  Drainage, 
Aerial  photography,  Photogrammetry,  Soil  groups. 
Soil  investigations.  Soil  types. 
Identifiers:  'Runoff  potential  (Solids). 

A  runoff  potential  rating  table  based  on  the  soil 
catena  concept  is  proposed  to  group  soils  of  similar 
runoff  potential.  Seven  runoff  potential  ratings  arc 
given  according  to  internal  drainage,  depth  and 
texture  of  the  soil,  as  well  as  subsurface  soil  condi- 
tions. The  proposed  rating  tabic  is  to  be  applied  to 
a  detailed  soil  survey.  In  the  absence  of  adequate 
soil  reports  an  air  photo  analysis  approach  is  also 
tentatively  suggested  in  conjunction  with  the  use  of 
the  proposed  system.  The  rating  system  enables  en- 
gineers to  classify  soils  hydrologically.  (Knapp- 
USGS) 
W7 1-10016 


VARIATION    OF    SPECIFIC    RETENTION     IN 
RUBBLY  ROCK  PARTICLES, 

Khartoum  Univ.,  (Sudan).  Dcpt.  of  Geology. 
For  primary  bibliographic  entry  sec  Field  02 F. 
W7  I -10019 


THE  MINERALOGY  OF  TROPICAL 

WEATHERING  ILLUSTRATED  BY  SOME 
WEST  MALAYSIAN  SOILS, 

Road  Research  Lab,  Crowthorne  (England). 
Graham,  West,  and  Michael  John  Dumbleton. 
Quarterly  Journal  of  Engineering  Geology,  Vol  3, 
No  I .  p  25-40.  Dec  1970.  16  p,  2  fig,  6  tab,  26  ref. 

Descriptors:       'Soil       formation,       'Weathering, 
'Leaching,    'Tropical    regions,    'Latcrites,    Iron, 
Aluminum,  Quartz.  Clay  minerals,  Kaolinite,  lllitc. 
Soil-water-plant  relationships.  Mineralogy. 
Identifiers:  'Malaysia. 

The  mineralogy  of  the  processes  leading  to  the  for- 
mation of  soils  by  the  tropical  weathering  and 
leaching  of  rocks  is  reviewed,  and  illustrated  by  the 
results  of  an  investigation  into  the  formation, 
mineralogy  and  plasticity  properties  of  some  soils 
formed  on  basalt,  granite,  shale  and  sandstone  in 
west  Malaysia.  Hydrolysis  followed  by  differential 
solution  can  account  for  the  formation  of  the  sam- 
ples studied.  Kaolinite  is  always  present  and 
generally  the  dominant  clay  mineral,  although  it 
gives  place  to  gibbsitc  under  severe  weathering, 
and  illite  is  also  present  in  some  of  the  less 
weathered  soils  on  granite  and  shale.  Quartz  is 
prominent    in   soils   on    granite    and    sedimentary 


Field  02— WATER  CYCLE 
Group  2G — Water  in  Soils 


rocks,  which  are  rich  in  this  mineral.  Iron  oxide 
generally  occurs  usually  as  goethite  in  the  soils  but 
as  hematite  in  the  nodules  which  were  generally 
present,  although  gibbsite  is  the  main  constituent  of 
the  nodules  in  one  case.  The  mineralogical  com- 
position and  clay  content  of  the  soils  are  consistent 
with  the  range  of  plasticity  properties  observed.  (K- 
napp-USGS) 
W71-10031 


THE  BEHAVIOR  OF  A   SOFT  RECENT  SEDI- 
MENT UNDER  EMBANKMENT  LOADINGS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  08D. 

W71-10032 


SOIL  CHEMICAL  CHANGES  AND  INFILTRA- 
TION RATE  REDUCTION  UNDER  SEWAGE 
SPREADING, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati, Ohio. 
For  primary  bibliographic  entry  see  Field  05B. 

W71-10108 


VERTICAL  RECHARGE  OF  UNCONFINED 
AQUIFER, 

Washington     Univ.,    Seattle.    Charles    W.    Harris 
Hydraulics  Lab. 
Bruce  W.Hunt. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  7,  Paper  8257,  p  1017-1030, 
July  1 97 1 .  1 4  p,  7  fig,  2  tab,  1 0  rcf,  append. 

Descriptors:  *Infiltration,  ♦Seepage,  'Ground- 
water recharge,  'Soil  water  movement,  'Unsteady 
flow.  Linear  programming,  Dupuit-Forchhcimer 
theory.  Percolation,  Groundwater  movement, 
Mathematical  models,  Numerical  analysis. 
Aquifers. 
Identifiers:  'Vertical  recharge. 

Linearized,  unsteady  seepage  solutions  arc  ob- 
tained for  some  flows  which  result  when  ground- 
water percolates  vertically  downward  to  the  water 
table.  Solutions  arc  given  for  the  case  when  the 
recharge  water  is  spread  uniformity  over  both  a 
two-dimensional  strip  of  finite  width  and  a  circular 
region  of  finite  radius.  The  mathematical  solution  is 
compared  with  experimental  results  and  with  a 
solution  obtained  from  the  Dupuit  theory.  (Knapp- 
USGS) 
W7I-I0I76 


VARIATIONAL      PRINCIPLES      FOR       FLUID 
FLOW  IN  POROUS  MEDIA, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  02F. 
W7I-I03I8 


TRANSPORT  OF  MINERAL  OIL  COM- 
PONENTS TO  GROUNDWATER-I.  MODEL 
EXPERIMENTS  ON  THE  TRANSFER  OF 
HYDROCARBONS  FROM  A  RESIDUAL  OIL 
ZONE  TO  TRICKLING  WATER, 
Koninkliykc/Shcll-Laboratorium,  Amsterdam 

(Netherlands). 

For  primary  bibliographic  entry  sec  Field  05B. 
W7I-I0325 


ADSORPTION  AND  THE  RELIABILITY  OF 
TRACE  ELEMENTS  AS  ENVIRONMENT  IN- 
DICATORS FOR  SHALES, 

Iowa  State  Univ. ,  Ames.  Dept.  of  Earth  Sciences. 
R   D.Cody. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2.  p 
46 1  -47 1 .  June  1 97 1 .  I  I  p,  2  fig,  3  tab,  4 1  rcf. 

Descriptors:      'Sedimentation,     'Shales,     'Water 
chemistry,        'Adsorption,        'Trace       elements, 
Palcohydrology.  Palcoclimatology.  Clay  minerals. 
Clays,  Deposition  (Sediments),  Environment. 
Identifiers:  Environmental  indicators. 


Adsorption  on  clay  minerals  greatly  affects  the  re- 
liability of  trace  elements  as  environment  indica- 
tors for  shales.  Adsorption  and  fixation  depend  on 
many  factors  related  to  the  clay  minerals  in  the 
shales,  to  the  specific  trace  elements  involved,  and 
to  numerous  characteristics  of  the  depositional  en- 
vironment. No  simple  relationship  can  exist 
between  an  element's  concentration  in  shales  and  a 
single  environmental  parameter  such  as 
paleosalinity.  No  trace  element  can  be  considered 
an  ideal  indicator;  boron  seems  to  be  one  of  the 
best  but  it  has  only  limited  value.  Experiments  on 
clay  sorption  combined  with  analyses  of  recent 
sediments  may  locate  trace  elements  whose  sorp- 
tion is  affected  chiefly  by  single  environmental 
parameter  and  which  possess  other  necessary 
qualifications  for  environment  indices.  These  ele- 
ments should  provide  criteria  for  determining 
major  variations  in  an  environmental  parameter, 
but  they  can  probably  never  be  used  to  detect 
minor  variations.  (Knapp-USGS) 
W7I-10333 


NONDESTRUCTIVE  WATER  CONTENT 
DETERMINATION, 

Tippetts-Abbett-McCarthy-Stratton,    New    York; 
and  Brooklyn  Coll.,  New  York.  Dept.  of  Geology. 
Walter  D.  Jones. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 
5,p  1377-1379,  May  1971.  3  p,  2  fig,  4  ref. 

Descriptors:  'Soil  water,  'Soil  moisture  meters, 
•Electrical  resistance.  Resistivity,  Laboratory  tests, 
Moisture  content. 

During  the  scries  of  compaction  tests  usually  run 
on  embankment  material  to  determine  an  optimum 
water  content  and  maximum  density  of  a  soil  at  a 
standard  compactivc  effort,  an  electrical  resistivity 
measurement  can  be  made  to  provide  a  determina- 
tion of  water  content.  This  method  has  been  tested 
experimentally  and  found  useful  over  a  range  of 
moisture  content  below  optimum.  Soil  resistivity 
decreases  with  increase  in  water  content  and  densi- 
ty. Therefore,  the  dry  side  of  optimum,  the  simul- 
taneous increase  of  water  content  and  density 
enhances  the  decrease  in  resistance.  This  method 
is,  therefore,  quite  reliable  for  determining  water 
content  on  the  dry  side  of  optimum.  Because  water 
content  is  a  hyperbolic  function  of  cell  resistance, 
the  effectiveness  of  resistance  measurement 
decreases  as  water  content  increases.  (Knapp- 
USGS) 
W71-10338 


EFFECT  OF  MANURE  APPLICATION,  AERA- 
TION, AND  SOIL  pH  ON  SOIL  NITROGEN 
TRANSFORMATIONS  AND  ON  CERTAIN  SOIL 
TEST  VALUES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soils. 
For  primary  bibliographic  entry  sec  Field  05D. 
W71-10357 


SUBSURFACE      IRRIGATION      TODAY      AND 
TOMORROW  IN  CALIFORNIA, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  03  F. 

W7I-I0387 


A  WAY  TO  SAVE  WATER.  CONTROLLING 
SEEPAGE  WITH  PLAYA  SEDIMENTS, 

Agricultural  Research  Service,  Reno,  Nev.  Soil  and 
Water  Conservation  Research  Div;  and  Nevada 
Univ.,  Reno.  Nevada  Agricultural  Experiment  Sta- 
tion. 

For  primary  bibliographic  entry  sec  Field  04A. 
W71-10415 

2H.  Lakes 


INLAND  LAKES  AND  SHORELANDS 
MANAGEMENT  IN  THE  GREAT  LAKES 
STATES  AND  NEW  ENGLAND, 

Huron  River  Watershed  Council,  Ann  Arbor, 
Mich.  Inland  Lakes  and  Shorcland  Project. 


For  primary  bibliographic  entry  see  Field  04A. 
W7 1-09945 


SELECTED  HYDROLOG1C  CHARAC- 

TERISTICS   OF    THE    SABINE    RIVER    AND 
BAYOU  ANACOCO,  LOUISIANA  AND  TEXAS, 

Geological  Survey,  Baton  Rouge,  La. 

For  primary  bibliographic  entry  see  Field  05B 

W7 1-09946 


COMMUNITY    METABOLISM    IN    ACID    AND 
ALKALINE  STRIP-MINE  LAKES, 

Missouri  Univ.,  Columbia.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  sec  Field  05C 
W7 1-09990 


ZOOPLANKTON-PHYTOPLANKTON  RELA- 
TIONSHIPS IN  DEVILS  LAKE,  NORTH 
DAKOTA, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biolo- 
gy 

For  primary  bibliographic  entry  see  Field  05C. 
W7 1-10063 


PARTICLE  SIZE,  WATER-STABLE  AG- 
GREGATES, AND  BACTERIAL  POPULATIONS 
IN  LAKE  SEDIMENTS, 

Dalhousie   Univ.,  Halifax  (Nova  Scotia).  Inst,  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05C. 

W7 1-10069 


A  DYNAMIC  PROGRAMMING  ALGORITHM 
FOR  THE  OPERATION  OF  THE  GREAT 
LAKES, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  sec  Field  06B 
W7 1-1 0076 


DISSOLVED  ORGANIC  MATTER  AND 
PHYTOPLANKTONIC  PRODUCTIVITY  IN 
MARL  LAKES, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K.  Kel- 
logg Biological  Station. 

For  primary  bibliographic  entry  sec  Field  05C. 
W7 1-10079 


RECENT   AND   POSTGLACIAL   PRODUCTION 
RATES  OF  A  MARL  LAKE, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K.  Kel- 
logg Biological  Station. 

For  primary  bibliographic  entry  sec  Field  05C. 
W71-10080 


DISSOLVED    ORGANIC     COMPOUNDS     AND 
THEIR  UTILIZATION  IN  TWO  MARL  LAKES, 

Michigan  State  Univ.,  Hickory  Corners.  W.K.  Kel- 
logg Biological  Station. 

For  primary  bibliographic  entry  sec  Field  05C. 
W7I-I0091 


CALCULATING  THE  WATER  BALANCE  OF 
LAKE  KHANKA  (RUSSIAN:  K  RASCHETU 
VODNOGO  BALANSA  OZ.  KHANKA), 

M.  G.  Vas'kovskiy. 

In:  Problems  in  Calculating  and  Forecasting 
Strcamflow  (Voprosy  prognozov  i  raschetov  stoka 
rck),  Dal'ncvostochnyy  Ordcna  Trudovogo 
Krasnogo  Znamcni  Nauchno-lsslcdovatcl'skiy 
Gidromcteorologichcskiy  Institut  Trudy,  No  31; 
Gidromctcoizdat,  Leningrad,  p  54-62,  1970.  9  p,  3 
fig,  3  tab,  4  rcf. 

Descriptors:  'Water  balance,  'Lakes,  'Runoff 
forecasting,  'Inflow,  'Discharge  (Water),  Rivers, 
Water  levels.  Water  temperature.  Water  storage. 
Headwaters,  Watersheds  (Basins),  Precipitation 
(Atmospheric),  Evaporation,  Wind  velocity, 
Probability,  Overland  flow. 

Identifiers:  'USSR.  'Maritime  Territory,  Lake 
Khanka. 
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The  amount  of  flow  in  Lake  Khanka  flowing  over 
the  drainage  divide  from  the  Sungach  River  der 
pends  upon  three  factors,  the  height  of  the  water 
level  in  the  lake,  the  wind  direction  and  velocity 
and  the  height  of  the  divide  at  the  Sungach  River 
source.  Surface  inflow  into  the  lake  between  Sep- 
tember 1957  and  September  1958  was  computed 
from  observation  data  for  five  rivers  flowing  into 
the  lake.  The  amount  of  runoff  for  this  period  was 
40.5  cu  m/sec.  The  amount  of  annual  flow  of  the 
five  rivers  between  1925  and  1965  was  50.3  cu 
m/sec,  while  total  surface  inflow  into  the  lake  was 
56.1  cu  m/sec.  Runoff  from  non-gaged  sections  of 
the  basin  was  5.8  cu  m/sec  or  1 1 .6%  of  the  runoff 
from  the  river  basins  under  study.  Annual  inflow 
into  the  lake  of  75%  and  90%  probability  will  be 
42.4  cu  m/sec  and  30.7  cu  m/sec,  respectively. 
Data  on  flow  in  the  lake  from  the  Sungach  River 
make  it  possible  to  calculate  the  water  balance  of 
the  lake  for  this  period  and  to  establish  real  rela- 
tionships between  individual  components.  (See 
also  W7 1-10 180)  (Josefson-USGS) 
W71-10186 


ORGANIC  CARBON  AND  NITROGEN  IN  THE 
SURFACE  SEDIMENTS  OF  LAKES  ONTARIO, 
ERIE,  AND  HURON, 

Department    of   Energy,    Mines    and    Resources, 

Burlington   (Ontario).  Canada  Center  for  Inland 

Waters. 

For  primary  bibliographic  entry  sec  Field  05A. 

W71-10327 


21.  Water  in  Plants 


INTERRELATIONS  OF  SEVERAL  ABIOTIC 
FACTORS  AND  THE  HIGHER  AQUATIC 
PLANTS  IN  A  STREAM  ECOSYSTEM, 

Michigan  State  Univ.,  East  Lansing,  W.K.  Kellogg 

Biological  Station. 

For  primary  bibliographic  entry  sec  Field  05C. 

W71-10036 

2J.  Erosion  and  Sedimentation 


SEEPAGE    FORCE    ON     INTERFACIAL    BED 
PARTICLES, 

Georgia  Inst,  of  Tech.,  Atlanta   Dcpt.  of  Civil  En- 
gineering. 

Samuel  C.  Martin,  and  Mustafa  M.  Aral. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  7,  Paper  8239,  p  1081-1  100, 
July  1971.  20  p,  12  fig,  1  tab,  8  rcf,  append.  OWRR 
Projects  B-004-GA  (2)  and  B-019-GA  (2). 

Descriptors:  *Slopc  stability,  'Stream  erosion, 
"Canal  seepage.  Scour,  Sediment  transport.  Model 
studies.  Hydraulic  models.  Seepage,  Soil 
mechanics.  Bank  stability.  Bank  erosion. 
Washouts,  Alluvial  channels.  Sediment-water  inter- 
faces. 
Identifiers:  Seepage  forces. 

The  effective  seepage  force  on  cohcsionlcss  intcr- 
facial  bed  particles  forming  a  plane  bed  was  deter- 
mined from  the  results  of  slope  instability  tests  and 
from  extrapolation  of  the  results  of  erosion  tests. 
The  seepage  flow  was  perpendicular  to  the  bed  and 
cither  into  or  out  of  the  bed.  For  uniform  sand  par- 
ticles ranging  from  0.46  mm  diam  to  0.72  mm 
diam,  the  seepage  force  on  the  intcrfacial  sand 
grains  was  determined  from  slope  instability  tests  to 
be  one  half  that  on  particles  well  within  the  bed. 
Subsequent  to  the  condition  of  instability  for 
seepage  flow  vertically  upward  and  into  a  bed,  ero- 
sion of  the  sand  bed  was  measured.  From  an  ex- 
trapolation of  the  results  of  the  erosion  tests  to  a 
condition  of  no  erosion  (which  was  assumed  to  cor- 
respond to  the  condition  of  incipient  instability),  it 
is  concluded  that  the  seepage  force  on  the  intcrfa- 
cial grains  is  approximately  35%  to  40%  of  that  on 
grains  well  within  the  bed.  (Knapp-USGS) 
W7 1-09943 


CHANNEL  PIRACY  ON  MONTEREY  DEEP- 
SEA  FAN, 

Scripps  Institution  of  Oceanography,  San  Diego, 
Calif. 

W.  R.  Normark. 

Deep-Sea  Research,  Vol  17,  No  5,  p  837-846,  Oc- 
tober 1970.  10  p,  5  fig,  1  tab,  13  rcf. 

Descriptors:     *Erosion,     'Sedimentation,     'Con- 
tinental shelf,  'Continental  slope,  'Valleys,  Densi- 
ty currents,  Turbidity  currents,  Gcomorphology, 
Marine  geology. 
Identifiers:  'Channel  piracy  (Gcomorphology). 

The  present  Monterey  Fan-Valley  extends  300  km 
across  the  Monterey  Dccp-Sca  Fan  with  a  400  m 
relief  on  the  upper  fan  where  large  levees  border 
the  western  bank.  Seismic  reflection  profiling  on 
the  upper  fan  suggests  that  extensive  erosion  within 
Monterey  Fan-Valley  increased  its  relief  by  at  least 
200  m  after  it  had  taken  over  the  lower  end  of  the 
parallel  Ascension  Fan-Valley.  At  present,  the 
latter  enters  the  Monterey  Fan-Valley  as  a  hanging 
valley.  A  beheaded,  leveed  valley,  the  Monterey 
East  Fan-Valley,  marks  the  old  course  of  the  Mon- 
terey Fan-Valley.  (Knapp-USGS) 
W7  1-09947 

DETERMINATION  OF  DENSITY  AND  WATER 
CONTENT  OF  MARINE  SEDIMENT  IN  AN 
UNEXTRUDED  CORE  USING  FAST  NEUTRON 
AND  GAMMA  RAY  ATTENUATION, 

Du  Pont  dc  Nemours  (E.I.)  and  Co.,  Aiken,  S.C. 
Savannah  River  Lab. 
J.  C.  Corey,  and  D.  W.  Hayes. 

Deep  -Sea  Research,  Vol  17,  No  5,  p  917-922,  Oc- 
tober 1970.  6p,  5  fig,  12  rcf.  USAEC  Contract  AT 
(07-2)-l. 

Descriptors:  'BULK  DENSITY,  'Density, 
♦Nuclear  moisture  meters,  'Bottom  sediments, 
'Cores,  Sampling,  Instrumentation,  Moisture  me- 
ters, Nuclear  meters.  Gamma  rays.  Moisture  con- 
tent, Soil  moisture. 
Identifiers:  'Neutron  attenuation  densimeters. 

Water  content  and  sediment  density  were  mea- 
sured rapidly  and  nondestructivcly  at  2.5-cm  inter- 
vals along  a  75-cm  long  uncxtruded  core  (10.75  cm 
i.d.)  using  attenuation  measurements  of  collimatcd 
gamma  rays  (0.66  McV)  and  collimatcd  fast 
neutrons  (fission  spectrum).  The  gamma  sources 
was  10  mCiofCs-137,and  the  fast  neutron  sources 
was  about  39  mCi  of  Cf-252.  Nondcstrucivcly 
determined  sediment  densities  and  water  contents 
compared  well  with  destructively  determined 
values.  (Knapp-USGS) 
W7  1-09950 


CALCULATION  OF  THE  MEAN  ANNUAL 
DISCHARGE  OF  SUSPENDED  SEDIMENTS 
AND  ITS  CYCLIC  FLUCTUATIONS  (Russian: 
Opredelcniye  normy  i  tsiklicheskikh  kolebaniy 
godovogo  stoka  vzveshennykh  nanosov), 
N.N.  Bobrovitskaya. 

In:  Sediments  and  Waste  Waters -Their  Regime, 
Theory,  Calculation  and  Measurement  (Rczhim, 
tcoriya,  metody  raschcta  i  izmcrcniya  nanosov  i 
stochnykh  vod),  Gosudarstvcnnyy  Ordena  Tru- 
dovogo  Krasnogo  Znamcni  Gidrologichcskiy  In- 
stitut  Trudy,  No  156;  Gidromctcoizdat,  Leningrad, 
p  105-123,  1968.  9  p.  4  fig,  4  tab,  15  rcf. 

Descriptors:  'Sediment  discharge,  'Suspended 
load,  'Sediments,  'Hydrologic  data,  Turbidity,  Ru- 
noff coefficient.  Runoff,  Discharge  (Water),  Cor- 
relation analysis.  Probability,  Meteorological  data. 
Seasonal. 

Identifiers:  'USSR,  North  Ossctian  ASSR,  Ordz- 
honikidzc,  Terek  River,  Correlation  coefficient. 

It  is  suggested  that  the  parameters  of  a  series  of  an- 
nual suspended-sediment  discharge  values  be 
reduced  to  a  long-term  period  by  a  graphic  analyti- 
cal method  using  the  relationship  of  annual 
discharge  of  water  to  suspended  sediments.  In  case 
of  a  weak  relationship,  it  is  recommended  that  an 


analog  model  of  suspended-sediment  discharge  be 
prepared.  Complex  relationships  are  examined  for 
the  suspended-sediment  discharge;  a  relationship  is 
given  which  links  the  annual  suspended-sediment 
discharge  of  the  Terek  River  at  Ordzhonikidze  to 
the  water  discharge  and  mean  rate  of  spring-flood 
formation.  For  the  periods  1925-1935,  1936-1944, 
1945-1952  and  1952-1963,  the  coefficients  of 
water  discharge  for  the  Terek  River  at  Ordz- 
honikidze are  0.93,  1.15,  0.94  and  1.02;  the  coeffi- 
cients of  suspended-sediment  discharge  for  these 
years  are  0.69,  0.90,  0.63  and  1.43,  respectively. 
The  cyclic  fluctuations  in  the  sediment  discharge  of 
the  Terek  River  are  shown  by  a  long-term  data  col- 
lection. (Josefson-USGS) 
W7 1-09964 


SEDIMENT  DISCHARGE  OF  RIVERS  IN  THE 
MARITIME  TERRITORY  (Russian:  Stok  nanosov 
rek  Primorskogo  kraya), 
A.  I.  Stepanova. 

In:  Sediments  and  Waste  Waters-Their  Regime, 
Theory,  Calculation  and  Measurement  (Rezhim, 
Tcoriya,  Metody  rascheta  i  izmereniya  nanosov  i 
stochnykh  vod),  Gosudarstvennyy  Ordena  Tru- 
dovogo  Krasnogo  Znameni  Gidrologicheskiy  In- 
stitut  Trudy,  No  1  56;  Gidrometeoizdat,  Leningrad, 
p  96- 1 04,  1 968.  9  p,  3  fig,  4  tab,  5  ref. 

Descriptors:     'Sediment    discharge,     'Suspended 
load,    'Discharge    (Water),    Turbidity,    Erosion, 
Rivers,   Watersheds   (Basins),   Mathematical   stu- 
dies. Probability,  Maps. 
Identifiers:  'USSR,  Maritime  Territory. 

Average  long-term  suspended  sediment  discharge 
of  rivers  was  computed  in  the  Maritime  Territory. 
The  variation  in  annual  sediment  discharge  was  ex- 
amined and  compared  with  the  variation  in  water 
discharge.  A  turbidity  map,  outlining  turbidity 
zones  based  on  values  ranging  from  less  than  20 
g/cu  m  to  200  g/cu  m,  was  prepared  from  long-term 
observations  of  sediment  discharge  through  1965 
and  compared  with  similar  maps  produced  in  the 
past.  An  erosion  coefficient  map,  prepared  by  K.  N. 
Lisitsyna,  outlined  three  erosion  areas  in  the  Terri- 
tory based  on  the  development  of  the  erosion 
process;  the  mean  annual  erosion  coefficients 
defined  for  the  three  areas  were  I,  5  and  12  metric 
tons/sq  km.  Because  of  their  usefulness,  erosion 
coefficient  maps  arc  recommended  for  determining 
the  suspcndcd-scdimcnt  discharge  and  mean  tur- 
bidity of  unsurveyed  rivers.  (Josefson-USGS) 
W7  1-09965 


PHOTOGRAPHIC  METHOD  OF  COARSE  SEDI- 
MENT GRAIN-SIZE  ANALYSIS  (Russian: 
Fotograficheskiy  metod  granulometricheskogo 
analiza  krupnykh  nanosov), 

V.  V.  Romanovskiy,  and  N.  M.  Kapitonov. 
In:  Sediments  and  Waste  Watcrs-Thcir  Regime, 
Theory,  Calculation  and  Measurement  (Rczhim, 
tcoriya,  metody  rascheta  i  izmereniya  nanosov  i 
stochnykh  vod),  Gosudarstvcnnyy  Ordena  Tru- 
dovogo  Krasnogo  Znameni  Gidrologicheskiy  In- 
stitut  Trudy,  No  1  56;  Gidromctcoizdat,  Leningrad, 
p  64-80,  1 968.  1 7  p,  5  fig,  4  tab. 

Descriptors:  'Photography,  'Bottom  sediments, 
'Particle  size,  'Sedimentation,  Cameras,  Sieve 
analysis,  Sediment  load.  Suspended  load,  Rivers, 
Channel  morphology.  Compaction,  Stratification, 
Bed  load.  Hydraulic  properties. 
Identifiers:  'USSR,  'Krasnodar  Kray,  'Lake 
Baykal,  Mzymta  River,  Gonachkir  River,  Kyzgych 
River,  Bol'shoy  Zclenchuk  River,  Utulik  River,  Sol- 
zan  River,  Particle  size  analysis. 

A  photographic  method  of  grain-size  analysis  of 
coarse  bottom  sediments  is  described.  The  method 
consists  of  photographing  deposits  in  a  floodplain 
or  in  a  dry  section  of  a  riverbed  at  low  water  stages 
and  of  processing  the  photographs  in  a  laboratory. 
A  description  is  given  of  the  procedures  used  to 
process  the  photographs  and  to  calculate  the  sedi- 
ment composition.  Laboratory  and  field  com- 
parisons of  sediment  analysis  reveal  that  the  photo- 
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graphic  method  can  be  used  in  place  of  sieving. 
Grain-size  analyses  of  compact  bottom  sediments 
of  the  Mzymta,  Gonachkhir,  Kyzgych,  Bol'shoy 
Zelenchuk,  Utulik  and  Solzan  mountain  rivers  arc 
used  to  illustrate  the  applicability  of  the  photo- 
graphic method.  The  method  requires  a  minimum 
of  field  work,  permits  accurate  sediment  analysis 
over  a  large  areas  and  provides  for  analysis  of  bot- 
tom sediments  without  disturbing  their  natural 
state.  (Joscfson-USGS) 
W7 1 -09966 


RESULTS  OF  LABORATORY  INVESTIGA- 
TIONS OF  BED-LOAD  MOVEMENT  VELOCI- 
TIES (Russian:  Nekotoryye  rezul'taty  laborator- 
nykh  issledovaniy  skorostey  dvizheniya  donnykj 
nanosov), 

K.  S.  Lyubomirova,  and  G.  G.  Shevclcva. 
In:  Problems  of  Strcamflow  Regulation  and  Utiliza- 
tion (Problcmy  regulirovaniya  stoka  i  ispol'- 
zovaniya  rek),  Gosudarstvcnnyy  Ordcna  Tru- 
dovogo  Krasnogo  Znamcni  Gidrologichcskiy  In- 
stitut  Trudy,  No  160;  Gidromctcoizdat,  Leningrad 
p  140-146,  1968.  7  p,  3  fig,  6  ref. 

Descriptors:  'Bed  load,  'Bottom  sediments,  'Flow 

rates,    *  Flumes,    'Sediment   transport,   Roughness 

(Hydraulic),   Froude   number,   Reynolds   number. 

Particle  size.  On-site  data  collections.  Dimensional 

analysis. 

Identifiers:    'USSR,    'Kirghiz   SSR,   Samur   River, 

Chon-Kizyl-Su  River,  Atbashi  River,  Flow  kinetics. 

F.xpcriments  were  conducted  in  a  0.2  x  0.2  x  7m 
flume  of  variable  gradient  to  study  velocities  of 
0.83  to  4.3  cm  gravel  along  beds  of  different 
roughnesses.  The  average  diameter  of  the  rounded 
pebble  was  2.3  cm  and  the  size  of  the  poorly 
rounded  gravel  was  7-10  cm.  The  method  used  to 
interpret  the  experimental  data  was  based  on 
dimensional  analysis.  The  empirical  formula  ob- 
tained describes  the  velocity  of  sediments  as  a  func- 
tion of  flow  kinetics,  characterized  by  the  Froude 
number.  The  formula,  which  is  approximate,  may 
be  recommended  for  flows  characterized  by  a  bot- 
tom roughness  and  particle  size  similar  to  those  in 
the  experiments.  As  an  example,  the  formula  is  ap- 
plied to  the  bottom  sediments  of  the  Samur,  Chon- 
Kizyl-Su  and  Atbashi  Rivers.  The  results  obtained 
agree  well  with  field  observation  data.  (Josefson- 
USGS) 
W7  I -09967 


RESULTS  OF  FIELD  INVESTIGATIONS  AND 
CALCULATION  OF  BED-LOAD  DISCHARGE 
OF  THE  MZYMTA  RIVER  (Russian:  Rezul'taty 
polevykh  issledovaniy  i  rasihit  stoka  vlekomykh 
nanosov  r.  Mzymty), 
I  V   Bogolyubova. 

In:  Sediments  and  Waste  Watcrs-Their  Regime, 
Theory,  Calculation  and  Measurement  (Rezhim, 
teoriya.  metody  rascheta  i  i/mereniya  nanosov  i 
stochnykh  vod),  Gosudarstvcnnyy  Ordena  Tru- 
dovngo  Krasnogo  Znamcni  Gidrologichcskiy  In- 
stitut  Trudy,  No  156;  Gidromctcoizdat,  Leningrad 
p  39-63,  1968.  25  p.  4  fig,  I  1  tab,  12  rcf. 

Descriptors:  'Bed  load.  'Sediment  discharge, 
•Sediments,  'Discharge  (Water).  'Discharge  mea- 
surement. Particle  size.  Turbidity,  Bottom  sedi- 
ments. Suspended  load.  Flow  rates.  Hydraulic  pro- 
perties. Hydrologic  data.  Rivers,  Reservoirs, 
Seasonal. 

Identifiers:  'USSR,  Krasnodar  Kray,  Mzymta 
River,  Competence,  Particle  size  analysis. 

D:iia  on  the  bed-load  and  suspended-sediment 
discharge,  grain-size  distribution  and  composition 
of  sediments  in  the  Mzymta  River  were  collected 
during  a  6-year  period  of  investigation  at  the 
Krusnaya  Polyana  settlement.  I  he  bed-load 
discharge  was  obtained  from  the  sediment  balance 
in  the  body  of  water,  using  data  on  the  amount  of 
deposited  sediments  during  the  periods  between 
successive  series  of  depth  and  suspended-sediment 
discharge  measurements  at  the  first  and  last  gaging 
stations    Measurements  reveal  a  ten-to-one  varia- 


tion in  the  water  discharge  of  the  river  (from  I  1 .5 
to  I  16  cu  m/scc);  a  graph  of  bed-load  discharge  to 
water  discharge  is  given,  from  which  the  bed-load 
discharge  during  the  period  of  investigation  is  cal- 
culated. The  data  obtained  were  used  to  calculate 
the  Mzymta  River  competence  by  A.  V. 
Karaushev's  method  and  to  check  several  well- 
known  formulas  for  calculating  bed-load 
discharges.  (Josefson-USGS) 
W7  1-09968 


THE  MOVEMENT  OF  BOTTOM   SEDIMENTS 
(Russian:  Dvizhcniye  donnykh  nanosov), 
K.  I.  Rossinskiy. 

In:  Problems  of  Strcamflow  Regulation  and  Utiliza- 
tion (Problcmy  regulirovaniya  stoka  i  ispol'- 
zovaniya  rek),  Gosudarstvcnnyy  Ordcna  Tru- 
dovogo  Krasnogo  Znamcni  Gidrologichcskiy  In- 
stitut  Trudy,  No  160;  Gidromctcoizdat,  Leningrad 
p  102-139,  1968.  38  p,  13  fig,  1 2  tab,  15  ref. 

Descriptors:  'Bottom  sediments,  'Sediment 
discharge,  'Sediment  transport,  'Flow  rates, 
'Hydraulics,  Particle  size,  Open  channels.  Flumes, 
Settling  velocity.  Turbulent  flow,  Saltation, 
Strcambeds,  Gravels,  Sands,  Hydraulic  jump, 
Specific  gravity.  Mathematical  studies,  Probability, 
Reynolds  number,  Froude  number. 
Identifiers:  'USSR,  'Kazakhstan,  Kirghiz  SSR, 
Tadzhik  SSR,  Pebbles,  Bottom  velocity. 

The  effect  of  the  fluctuating  nature  of  water  flow 
velocities  on  the  movement  of  bottom  sediment 
currents  in  several  USSR  rivers  is  examined.  The 
bottom  movement  of  sediments  is  considered  to  in- 
clude particle  rolling  on  the  bottom  surface  and  the 
initial  stage  of  saltation,  when  the  settling  velocity 
of  the  sediment  is  still  considerably  greater  than  the 
vertical  components  of  velocities  in  the  near-bot- 
tom zone  of  turbulent  flow.  Thus,  saltating  particles 
cannot  be  suspended  by  the  flow.  During  the  initial 
stage  of  saltation  the  particles  generally  rise  above 
the  bottom  no  higher  than  one  diameter.  Fluctua- 
tions in  the  water  flow  velocity  affect  the  velocity 
of  particles  moving  along  the  bottom  and  the  con- 
tinuity of  this  movement.  A  method  for  determin- 
ing the  discharge  of  heterogeneous  sediments  is 
described  and  calculated  values  of  sand,  gravel  and 
pebble  sediment  discharges  arc  compared  with 
values  found  by  observations  on  rivers  and  in  the 
laboratory.  (Josefson-USGS) 
W7  1-09969 


DYNAMICS  OF  THE  ILI  RIVER  DELTA  (Rus- 
sian: Dinamika  del'ty  rcki  Hi), 

R.M.  Khaydarov. 

In:  Problems  of  Streamflow  Regulation  and  Utiliza- 
tion (Problcmy  regulirovaniya  stoka  i  ispol'- 
zovaniyu  rek),  Gosudarstvcnnyy  Ordena  Tru- 
dovogo  Krasnogo  Znamcni  Gidrologichcskiy  ln- 
stitut  Trudy,  No  160;  Gidrometeoizdat,  Leningrad 
p  189-222,  1968.  34  p.  10  fig,  7  tab,  22  ref. 

Descriptors:  'Deltas,  'Sedimentation,  'Sediments, 
•Channel  morphology,  'Hydrologic  aspects. 
Meanders,  Runoff,  Water  levels.  Hydrography, 
Lakes,  Ice  jams,  Alluvial  channels.  Flood  plains. 
Discharge  (Water),  Flow  rates.  Silting,  Ground- 
water recharge.  Suspended  load.  Turbidity,  Cli- 
matic data. 

Identifiers:  'USSR,  'Kazakhstan.  Lake  Balkhash, 
Hi  River,  Channel  processes.  Competence. 

The  formation  of  the  Hi  River  delta  was  studied 
using  an  analysis  of  current  channel  processes,  aeri- 
al photographic  surveys,  and  other  topographical 
data.  The  delta  evolves  by  repeated  shifts  of  the 
sediment  accumulation  zone  accompanied  by  unin- 
terrupted formation  of  new  arms  and  disap- 
pearance of  older  ones.  The  cycle  of  formation  and 
disappearance  of  delta  arms  is  divided  into  four 
stages:  formation  of  a  new  system,  integration  of 
streams  into  a  single  channel,  intense  meandering, 
and  disappearance  of  the  delta  system.  The  full 
cycle  in  the  evolution  of  a  delta  system  requires  an 
estimated  200  years.  The  evolutionary  stages  of 
river  systems  lead  to  periodic  fluctuations  in  the 


size  of  the  delta  wetted  area  and  to  corresponding 
changes  in  the  runoff  losses  of  the  Hi  River  in  its 
delta.  This  phenomenon  affects  fluctuations  in  the 
water  levels  of  Lake  Balkhash.  (Josefson-USGS) 
W7 1-09970 


TENTATIVE  LABORATORY  INVESTIGATION 
OF  DIVAGATINC-RIVER  BANK  DESTRUC- 
TION (Russian:  Opyt  issledovaniya  v  laborator- 
nykh  usloviyakh  razrushenlya  beregov  (deygisha) 
na  bluzhdayushchlkh  rekakh), 
K.  I.  Rossinskiy,  and  G.  G.  Shcveleva. 
In:  Problems  of  Streamflow  Regulation  and  Utiliza- 
tion (Problemy  regulirovaniya  stoka  i  ispol'- 
zovaniya  rek),  Gosudarstvennyy  Ordena  Tru- 
dovogo  Krasnogo  Znameni  Gidrologicheskiy  In- 
stitut  Trudy,  No  160;  Gidrometeoizdat,  Leningrad 
p  157-167,  1968.  11  p,  6  fig,  11  ref. 

Descriptors:  'Bank  erosion,  'Scour,  'Meanders, 
•Sediment  transport,  'Model  studies,  Erosion  con- 
trol, Hydrologic  data,  Channel  flow,  Flow  rates. 
Sand  bars.  Shoals,  Flumes,  Discharge  (Water), 
Roughness  (Hydraulic). 

Identifiers:  'USSR,  Amu  Darya  River,  Channel 
processes,  Divagation,  Morphometry,  Morphomet- 
ry data. 

The  phenomenon  of  'deygish,'  the  destructive  un- 
dercutting by  a  river  of  low,  friable  banks,  causing 
collapses,  detachment  of  part  of  the  bank  deposits 
and  removal  of  earth  masses,  is  examined  for  the 
Amu  Darya  River  of  Central  and  Western  Asia.  A 
divagating  microriver  was  simulated  in  the  labora- 
tory by  'natural'  means.  The  first  stage  of  investiga- 
tions included  a  study  of  channel  processes,  a  com- 
parison of  experimental  and  field  data  and  a  study 
of  the  phenomenon  of  'deygish.'  The  method  of 
simulating  the  Amu  Darya  River  and  the  calcula- 
tion of  scale  coefficients  for  the  morphometric  and 
hydraulic  characteristics  of  the  river  are  described. 
The  channel  process  obtained  in  the  model  was 
characterized  by  active  advancement  of  channel 
formations,  periodic  shift  of  the  fairway  from  one 
side  of  the  divagating  strip  to  the  other  and  intense 
bank  destruction  along  several  river  reaches.  The 
scalcd-up  scouring  velocities  proved  to  be  of  the 
same  order  of  magnitude  as  those  measured  on  the 
Amu  Darya  River.  The  pattern  of  bank  destruction 
is  examined  along  with  the  role  of  shoal  and  sand- 
bank migration,  crosswise  sediment  transport  and 
sand  ridge  migration.  (Josefson-USGS) 
W7 1-09971 


THE  MINERALOGY  OF  TROPICAL 
WEATHERING  ILLUSTRATED  BY  SOME 
WEST  MALAYSIAN  SOILS, 

Road  Research  Lab.,  Crowthorne  (England). 
For  primary  bibliographic  entry  see  Field  02G 
W7  I -1003  I 


SEDIMENTATION-ANNOTATED  BIBLIOG- 
RAPHY OF  FOREIGN  LITERATURE  FOR  1968 
and  1969,  SURVEY  NO.  6, 

H.OIaru. 

Available  as  TT70-50050  from  Nat.  Tech.  Inf.  Ser- 
vice, Springfield,  Va.  22151,  $6.00  in  paper  copy; 
$0.95  in  microfiche.  Jerusalem,  Israel  Program  for 
Scientific  Translations,  Ltd.,  1970.  359  p. 

Descriptors:  'Sedimentation,  'Bibliographies, 
•Abstracts,  'Publications,  'Documentation,  Sedi- 
mcntology,  Sediment  transport,  Erosion,  Geology, 
Alluvium,  Sedimentary  rocks.  Particle  size, 
Streamflow,  Glaciers,  Avalanches,  Residual  soils. 
Identifiers:  'Sedimentation  bibliography. 

This  sixth  volume  of  the  annotated  bibliography 
contains  1075  entries  covering  literature  on  sedi- 
mentation published  outside  the  English-speaking 
world  (but  including  publications  in  English  from 
non-English-speaking  countries).  The  entries  are 
arranged  alphabetically  by  author.  The  cumulative 
subject  index  covers  the  preceding  five  surveys  and 
the  present  one,  which  includes  material  published 
mostly  in  1968.  and  partly  in  1969.  The  literature 
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survey  covers  periodicals,  monographs,  individual 
pamphlets  and  collected  papers.  The  sources  used 
were  mainly  those  available  at  scientific  and  techni- 
cal libraries  in  Israel.  The  source  languages  for  this 
issue  were:  Armenian,  Azerbaijani,  Belorussian, 
Bulgarian,  Czech,  Dutch,  English,  Estonian, 
Flemish,  French,  Georgian,  German,  Greek, 
Hebrew,  Hundarian,  Italian,  Japanese,  Lithuanian, 
Mongolian,  Norweigan,  Polish,  Portugese,  Rumani- 
an, Russian,  Serbo-Croat,  Slovak,  Spanish, 
Swedish,  Turkish  and  Ukrainian.  Of  the  Soviet 
periodicals  used,  several  exist  in  cover-to-cover  En- 
glish translations.  (Woodard-USGS) 
W71-10034 


HYDRAULIC  CHARACTERISTICS  OF  THE 
HYDROMETRIC  SECTION  AT  THE  MOUTH 
OF  THE  SULINA  ARM  (French:  Caracteristiques 
hydrauliques  de  la  section  hydrometrique  a  I'em- 
bouchure du  bras  de  Sulina), 

Institute  of  Hydrotechnical   Research,  Bucharest 
(Rumania). 
Constantin  Bondar. 

In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 
Co-edition,  p  305-317,  1970.  13  p,  II  fig,  4  tab,  12 
ref.  (Also  published  in  IASH  Publication  No  91, 
1970). 

Descriptors:         *Data         collections,         *  Deltas, 
•Suspended  load,  *Profilcs,  *Bcd  load,  Sedimenta- 
tion, Turbidity,  Discharge  (Water),  Rivers,  Stream 
gages.  Gaging  stations,  Channel  morphology. 
Identifiers:  Danube  Delta. 

Hydrometric  characteristics  (velocities,  turbidities, 
specific  discharges  of  carried  sediment  and  granu- 
lomctry)  of  the  gaging  profile  in  Sulina  harbor  of 
the  Danube  Delta  were  generalized  by  processing 
the  load  and  water  discharge  and  suspended  and 
bed-load  granulomctry  data  collected  during  1 957- 
58.  The  distribution  graph  of  the  non-dimensional 
values  is  separately  given  for  each  hydrological  ele- 
ment on  the  profile.  (Knapp-USGS) 
W7I-I0043 


CALCULATION  OF  COARSE  ALLUVIUM 
DISCHARGE  (SANDS)  FROM  THE  SULINA 
ARM  (French:  Calcul  de  I'ecoulement  des  alluvions 
grossieres  (sables)  a  I'embouchure  du  bras  de  Su- 
lina), 

Institute   of  Hydrotechnical    Research,   Bucharest 
(Rumania). 
C.  Bondar. 

In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 
Co-edition,  p  317-332,  1970.  16  p,  2  fig,  8  tab,  15 
ref.  (Also  published  in  IASH  Publication  No  91, 
1970). 

Descriptors:       'Sediment       load,       *Bed       load, 
•Suspended    load,    *Deltas,    Discharge    (Water), 
Strcamflow,  Sands,  Stream  gages.  Gaging  stations. 
Sampling,  Sand  bars. 
Identifiers:  'Danube  Delta. 

The  total  discharge  of  coarse  sediment  carried  by 
the  Sulina  channel  of  the  Danube  in  the  whole 
depth  of  the  current  was  obtained.  A.  V. 
Karaushcv's  theory  was  compared  with  the  vertical 
elliptic  distribution  of  the  current  velocity  and  the 
bottom  turbidity  of  the  coarse  load  daily  measured 
on  the  hydromctrical  profile  of  the  Sulina  harbor. 
The  results  obtained  agree  with  the  coarse  sedi- 
ment volumes  (sands)  dredged  on  the  bar  off  the 
Sulina  mouth.  (Knapp-USGS) 
W7I-10044 


METHODS    OF     INVESTIGATION     OF    SEDI- 
MENT DYNAMICS  OF  RIVER  ESTUARIES, 

Transcaucasian     Scientific     Hydromctcorological 

Research  Inst.,  Baku  ( USSR ).  Sea  Lab. 

For  primary  bibliographic  entry  sec  Field  02L. 

W71-10045 


THE    ICE    REGIME    OF    THE    MACKENZIE 
DELTA,  NORTHWEST  TERRITORIES, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  sec  Field  02C. 
W71-10048 


ELECTRICAL  RESISTIVITY  MEASUREMENTS 
IN  FROZEN  GROUND,  MACKENZIE  DELTA 
AREA,  NORTHWEST  TERRITORIES, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  sec  Field  02C. 
W7 1-1 0049 


REMARKS    ON    THE    HYDROGEOLOGY    OF 
THE  NILE  DELTA,  UAR, 

Egyptian  Desert  Inst.,  Cario. 

For  primary  bibliographic  entry  sec  Field  02F. 

W7  1-10051 


GROUNDWATER  IN   DELTAS  OF  THE   BON- 
NEVILLE BASIN:  THE  GREAT  BASIN,  U.S.A., 

Geological    Survey,    Salt    Lake   City,    Utah.,    and 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  sec  Field  02F. 

W71-10052 


THE  INFLUENCE  OF  MANAGEMENT  WORKS 

ON  THE  MORPHOLOGY  OF  THE  ARMS  OF 

THE  DANUBE  DELTA  (French:  L'influence  des 

travaux   d'amenagement   sur   la   morphologie   des 

bras  du  Delta  du  Danube), 

Institute   of  Hydrotechnical   Research,   Bucharest 

(Rumania). 

For  primary  bibliographic  entry  see  Field  08B. 

W7I-10059 


STUDIES  OF  THE  DISPOSITION  OF  PARTIAL 

DISCHARGES  OF  BED  LOAD  UPSTREAM  OF 

THE    SULINA    MOUTH    (French:    Etudes    des 

dispositifs  de  dechargement  partiel  du  debit  solide 

en  amont  de  I'embouchure  de  Sulina), 

For  primary  bibliographic  entry  sec  Field  08B. 

W71-10060 


LONGITUDINAL  DISPERSION  OF  BED- 
MATERIAL  PARTICLES, 

Illinois  State  Water  Survey,  Urbana;  and  Illinois 
Univ.,  Urbana.  Water  Resources  Center  and  Iowa 
Univ.,  Iowa  City.  Dcpt.  of  Mechanics  and  Hydrau- 
lics. 

Chih  Ted  Yang,  and  William  W.  Sayrc. 
Supported    by    U.S.    Geological    Survey.    ASCE 
Proceedings,  Journal  of  the  Hydraulics  Division, 
Vol  97,  No   HY7,  Paper  8228.  p  907-921,  July 
1 97  1 .  1 5  p.  4  fig,  1  tab,  1  1  ref,  append. 

Descriptors:    *Bcd   load,   *Dispersion,    *Sedimcnt 
transport.      'Stochastic      processes,      Probability, 
Statistical  models,  Mathematical  models.  Tracers, 
Numerical  analysis.  Turbulent  flow. 
Identifiers:  •Particle  movement  (Bed  load). 

The  movement  of  sediment  particles  is  expressed  in 
terms  of  steps  and  rest  periods.  A  set  of  difference 
equations  based  on  the  Aris  moment  transforma- 
tion, and  used  previously  for  the  longitudinal 
dispersion  of  suspended  particles,  is  modified  to 
find  the  distribution  functions  of  step  length  and 
rest  period  of  tracer  particles  moving  along  an  allu- 
vial bed  for  a  given  flow  condition.  This  study  in- 
dicates that  the  rest  periods  follow  an  exponential 
distribution  function.  The  comparison  between  the 
numerical  solution  of  Aris'  moment  equations  and 
Yang's  general  one-dimensional  stochastic  model 
indicates  that  both  models  lead  to  the  same  solu- 
tion for  the  same  condition.  (Knapp-USGS) 
W71-10169 


PROTECTION  OF  OFF  SHORE  STRUCTURES 
AGAINST  UNDERSCOUR, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engineer- 
ing; and  Rocky  Mountain  Hydraulic  Lab.,  Allen- 
sport,  Colo. 

For  primary  bibliographic  entry  sec  Field  08A. 
W71-10175 


ANALYSIS  OF  SEDIMENTATION  DATA, 

Norgcs  Tckniskc  Hocgskole,  Trondhcim.  Institutt 
for  Anlcggsdrift  og  Havncbygging. 
Udayagiri  Mohan  Rao. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY4,  p647-652,  April  1971.  6  p. 
1 0  ref,  append. 

Descriptors:    *Settling    velocity,    'Sedimentation, 
•Reynolds      number,      *Particle      shape.      Data 
processing.    Particle    size.    Sediments,    Viscosity, 
Roughness  (Hydraulic). 
Identifiers:  'Sedimentation  data. 

The  ratio  of  the  particlc-settling-vclocity  in  the 
fluid  under  consideration  to  that  of  a  sphere  of  the 
same  volume  and  density  falling  under  the  same 
force  field  in  a  fluid  chosen  as  a  standard  for  com- 
parison, is  the  settling  velocity  ratio.  The  relative 
magnitude  of  the  inertial  and  viscous  resistances  to 
the  sphere  falling  in  the  standard  fluid  is  the  stan- 
dard Reynolds  number,  used  to  facilitate  com- 
parison of  different  combinations  of  the  fluid  and 
solid  properties.  If  sedimentation  data  arc 
presented  as  a  plot  of  settling  velocity  ratio  versus 
standard  Reynolds  number  there  arc  at  least  two 
advantages:  ( I  )  Shape  effects  are  accurately 
described  by  the  choice  of  sphericity  as  the  shape 
expression;  and  (2)  the  plot  is  more  readily  usable 
than  the  drag-Reynolds  number.  The  effects  of  the 
other  variables  may  be  examined  by  varying  the 
other  parameters.  (Author) 
W71-I03I5 


FLOOD  FLOW  DOWNSTREAM  FROM  SLIDE, 

Geological    Survey,    Fort    Collins,    Colo.    Water 
Resources  Div. 
Harold  P.  Guy. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY4,  p  643-646,  April  1971.  4  p. 
1  fig,  2  ref. 

Descriptors:  'Landslides,  'Floods,  'Excessive 
precipitation,  'Cloudbursts,  'Virginia,  Mudflows, 
Mud,  Storms,  Historic  flood.  Urbanization,  Storm 
runoff,  Surface  runoff.  Washouts,  Mass  wasting. 
Debris  avalanches. 
Identifiers:  Roseland  ( Va). 

A  study  was  made  of  the  effects  of  a  landslide  of  the 
soil  avalanche  type  from  a  wooded  hillside  on  the 
flow  rate  of  a  small  stream  near  Roseland,  Va.  The 
slide  occurred  on  the  night  of  August  1 9-20,  1 969, 
during  a  very  intense  rainstorm  estimated  at  20 
inches  in  less  than  4  hr.  The  slide,  containing  more 
or  less  57,000  cu  ft  of  soil,  apparently  moved  down 
the  40%  slope  nearly  en  masse.  Also,  the  slide 
material  was  to  a  highly  liquefied  mudflow  by  the 
time  it  reached  the  measurement  site  300  ft 
downstream.  Such  liquefaction  was  probably 
caused  mostly  by  the  highly  saturated  condition  of 
the  soil  prior  to  the  slide.  The  slide  dammed  the 
relatively  clear  water  flowing  (estimated  to  be 
about  500  cf:>)  in  the  cast  tributary  for  a  few 
seconds.  This  temporary  dam  subsequently  broke, 
allowing  the  backed  up  flow  to  move  downstream 
along  the  left  bank.  It  is  likely  that  the  peak  flow 
rate  at  the  bend  draining  a  20-acre  drainage  area 
may  have  been  about  8,000  cfs.  This  is  16  times 
that  estimated  as  possible  from  precipitation  excess 
alone.  Had  such  a  slide  and  subsequent  flow  oc- 
curred in  an  urban  area,  the  destruction  in  the  area 
of  the  slide  itself  would  have  been  only  a  small  part 
of  the  total  environmental  destruction.  (Knapp- 
USGS) 
W71-10316 
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DEPOSITION  OF  DEEP-SEA  SANDS:  COM- 
PARISON OF  TWO  AREAS  OF  THE 
CAROLINA  CONTINENTAL  RISE, 

Duke  Univ.,  Durham,  N.C.  Marine  Lab. 
Michael  E.  Field,  and  Orrin  H.  Pilkey. 
Supported  by  U.S.  Geological  Survey  and  National 
Science     Foundation.     Journal     of     Sedimentary 
Petrology,  Vol  41,  No  2,  p  526-536,  June  1971.  11 
p,  5  fig,  1  tab,  34  ref. 

Descriptors:  'Bottom  sediments,  "Continental 
slope,  'Sedimentation,  'Sediment  transport, 
Sands,  Turbidity  currents.  Currents  (Water),  Sedi- 
mentary structures.  Cores,  Deposition  (Sedi- 
ments), Density  currents. 
Identifiers:  'Submarine  canyons. 

Twenty-eight  cores  were  investigated  to  compare 
and  contrast  the  sediments  and  sedimentary 
processes  in  two  adjacent  but  topographically 
distinct  portions  of  the  Carolina  continental  rise. 
Cores  were  collected  from  both  the  high  relief  por- 
tion of  the  continental  rise  encompassing  the  Hat- 
teras  Canyon-Hatteras  Outer  Ridge  system  and  the 
adjacent  relatively  smooth  and  uncomplicated  por- 
tion of  the  continental  rise  to  the  south.  Sand  grains 
are  concentrated  in  distinct  sand  layers  and 
laminae  in  the  entire  study  area,  but  the  charac- 
teristics of  the  sand  layers  are  distinctly  different  in 
the  two  regions.  Sand  layers  from  the  Hatteras 
Outer  Ridge-Hattcras  Canyon  system  are  abun- 
dant, often  graded,  poorly  sorted,  and  contain  shal- 
low water  shells  and  unique  occurrences  of  pyrite 
cementation.  In  contrast,  the  sand  layers  and 
laminae  from  the  continental  rise  adjacent  to  the 
ridge-canyon  system  are  less  abundant,  not  graded, 
better  sorted,  and  finer  in  grain-size  than  the  ridge- 
canyon  sand  layers.  Light  mineral  assemblages 
from  both  regions  indicate  a  source  north  of  Cape 
Hatteras.  Turbidity  current  transportation  is  impor- 
tant only  in  the  canyon  system.  To  the  south,  lateral 
flowing  bottom  currents  arc  responsible  for  secon- 
dary transportation  of  sediments  originally  in- 
troduced via  rapid  downslope  movement  and  slow 
settling.  This  two-step  process  of  sediment  trans- 
port is  a  major  contributor  of  material  for  Quater- 
nary mantling  of  the  continental  rise  south  of  Cape 
Hatteras  and  probably  as  well  for  the  Blake- 
Bahama  Outer  Ridge.  (Knapp-USGS) 
W7I-10328 


DURABILITIES  OF  SAND  SIZE  SCHIST  AND 
'VOLCANIC  ROCK  FRAGMENTS  DURING 
FLUVIAL  TRANSPORT,  ELK  CREEK,  BLACK 
HILLS,  SOUTH  DAKOTA, 

Virginia      Polytechnic     Inst,      and     State     Univ., 

Blacksburg.    Dcpt.    of  Geological    Sciences;    and 

Oklahoma  Univ.,  Norman.  School  of  Geology  and 

Geophysics. 

Kenneth  L.  Cameron,  and  Harvey  Blatt. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 

565-576,  June  1971.  12  p,  10  fig,  2  tab,  12  ref.  NSF 

Grant  No  GP-4042. 

Descriptors:  'Sediment  transport,  'Alluvial  chan- 
nels, 'Particle  size,  'Abrasion,  Sands,  Gravel,  Igne- 
ous rocks.  Particle  shape.  Bed  load.  Weathering, 
Mineralogy,  South  Dakota,  Provenance,  Sedimen- 
tation. 
Identifiers:  'Black  Hills  (SD),  Schists. 

Elk  Creek  is  I  20  stream  miles  long  and  flows  east- 
ward from  the  northern  Black  Hills  to  join  the 
Cheyenne  River.  The  drainage  basin  encloses  601 
sq.  mi.  of  which  95.1%  is  underlain  by  Paleozoic 
and  Mcsozoic  sedimentary  rocks,  2.3%  by  Prccam- 
brian  mctamorphic  rocks,  and  1 .8%  by  Tertiary  fel- 
sitic  siliceous  volcanic  rocks.  Cenozoic  terrace 
gravels  overlie  approximately  25%  of  the  sedimen- 
tary rocks.  A  detailed  pctrographic  examination  of 
sand-sized  sediment  in  Elk  Creek  reveals:  ( I )  most 
schist  fragments  are  mechanically  destroyed  by  less 
than  I  5  miles  of  transport  in  the  high  gradient  por- 
tion of  the  stream;  (2)  volcanic  rock  fragments  arc 
durable  and  there  is  no  noticeable  loss  from 
mechanical  abrasion  during  the  initial  100  miles  of 
transport;  and  (3)  rounding  of  volcanic  rock  frag- 
ments due  to  mechanical  abrasion  occurs  only  in 
sediment  coarser  than  I  mm   (Knapp-USGS) 


W7 1-10329 


WIND-ORIENTED  GASTROPOD  SHELLS  AS 
INDICATORS  OF  PALEOWIND  DIRECTION, 

North  Dakota  Univ.,  Grand  Forks.  Dcpt.  of  Geolo- 
gy 

J.  Mark  Erickson. 

Journal  of  Sedimentary  Petrology,  Vol  4 1 ,  No  2,  p 
589-593,  June  1971.  5  p,  5  fig,  12  ref. 

Descriptors:     'Dunes,    'Sedimentary    structures. 
Wind  velocity,  Snails,  Abrasion,  Erosion,  Califor- 
nia, Scour,  Sediment  transport. 
Identifiers:  'Palcocurrent  indicators,  'Sand  dunes. 

The  stoss  face  of  a  large  parabolic  dune  at  Dillon 
Beach,  California,  is  being  actively  eroded  by  wind 
action.  The  result  is  formation  of  a  lag  deposit  con- 
sisting largely  of  shells  of  a  heliciform,  terrestrial 
gastropod.  Wind  velocities  up  to  thirty  miles  per 
hour  serve  to  orient  many  of  these  sand-filled  shells 
with  aperture  away  from  the  prevailing  wind 
direction.  In  addition,  sandblasting  by  saltating 
grains  produces  a  wedge-shaped  abrasion  or  decor- 
tication pattern  on  the  spire  of  the  shell  with  the 
wedge  pointing  downwind.  Wind-oriented  gas- 
tropod shells  and  decortication  wedges  may  be  use- 
ful criteria  for  determination  of  paleowind 
directions  in  ancient  dune  deposits.  (Knapp-USGS) 
W71-10330 


BIOGENIC  REWORKING  OF  FLUVIAL  SEDI- 
MENTS BY  STAPHYLINID  BEETLES, 

Illinois  Univ.,  Chicago. 

Norman  D.  Smith,  and  Frances  J.  Hcin. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 

598-602,  June  1971.  5  p,  2  fig,  2  ref. 

Descriptors:  'Sedimentary  structures,  'Sands,  'Al- 
luvium, 'Burrows,  'Insects,  Bed  load,  Flood  plains, 
Alluvial  channels,  Insect  behavior.  Ripple  marks. 
Identifiers:  'Beetles,  'Bioturbation. 

Through  their  burrowing  activities,  the  staphylinid 
beetles  Bledius  pallipcnnis  and  B.  bcllicosus 
remove  significant  quantities  of  loose,  easily 
eroded  sand  from  beneath  cohesive  surficial  layers. 
The  combined  seasonal  activities  of  both  species 
result  in  an  estimated  5.1  mm  new  layer  of  re- 
worked sand  in  certain  exposed  areas  of  the 
braided  lower  Platte  and  Loup  Rivers  in  eastern 
Nebraska.  (Knapp-USGS) 
W71-1033I 


SIZE    ANALYSIS    OF    SILT    AND    CLAY    BY 
HYDROPHOTOMETER, 

Rice  Univ.,  Houston,  Tex. 

Clifton  F.  Jordon,  Jr.,  Glenn  E.  Fryer,  and  Elze  H. 

Hcmmen. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 

489-496,  June  1971.  8  p,  4  fig,  4  tab,  15  ref.  NSF 

Grant  GP-3600. 

Descriptors:    'Particle  size,   'Hydrometers,   'Set- 
tling velocity,  Particle  shape,  Silts,  Clays,  Suspen- 
sion, Analytical  techniques.  Instrumentation,  Sedi- 
mcntology. 
Identifiers:  'Hydrophotometers. 

The  photo-extinction  method  of  fine  particle  size 
analysis  by  hydrophotometcr  is  significantly  faster 
and  more  precise  than  pipette  analysis.  Six  samples 
arc  analyzed  per  hour  by  the  hydrophotometcr  and 
calculations  can  be  performed  by  computer  in  fif- 
teen minutes.  Hydrophotometcr  reproducibility, 
expressed  as  the  standard  deviation  of  phi  percen- 
tiles of  the  cumulative  curve  is  0. 1  1  phi,  whereas 
that  of  the  pipette  method  is  0.45  phi.  Precision  of 
both  methods  increases,  in  the  course  of  analysis, 
from  silt  to  clay;  and  the  ranges  of  precision, 
respectively,  are  0.07-0.36  phi  and  0.06-1.69  phi. 
Sample  treatment  for  the  hydrophotometer  analy- 
sis is  non-destructive  (no  sample  drying)  and  great 
versatility  in  the  nature  of  the  settling  medium  and 
dispersant  is  possible.  (Knapp-USGS) 
W7I-I0332 


ADSORPTION  AND  THE  RELIABILITY  OF 
TRACE  ELEMENTS  AS  ENVIRONMENT  IN- 
DICATORS FOR  SHALES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  02G. 
W71-10333 


STREAM  BANK  FAILURE  AND  ROTATIONAL 
SLUMPING:  PRESERVATION  AND  SIG- 
NIFICANCE IN  THE  GEOLOGIC  RECORD, 

Southern  Methodist  Univ.,  Dallas,  Tex.  Dept.  of 

Geological  Sciences. 

Robert  L.  Laury. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

5,  p  1251-1266,  May  1971.  16  p,  10  fig,  I  tab,  27 

ref. 

Descriptors:   'Bank  stability,   'Landslides,   'Sedi- 
mentary    structures,     Soil     mechanics,     Erosion, 
Scour,   Sedimentation,   Mass  wasting,   Land   sub- 
sidence. 
Identifiers:  'Slumping,  'Stream  bank  failure. 

Evidence  of  stream  bank  failure  in  the  geologic 
record  is  meager.  Observations  on  modern  stream 
bank  failure  and  on  ancient  analogs  suggest  that 
bank  failures  most  likely  to  be  preserved  in  the 
stratigraphic  record  are  those  produced  by  large- 
scale  shear  failure--in  particular,  by  rotational 
slumping.  Preservation  is  most  easily  accomplished 
by  the  type  of  rotational  slumping  in  which  base 
failure,  rather  than  slope  failure,  is  involved.  Base 
failure  is  manifest  by  large  slump  blocks  with  sur- 
faces of  failure  passing  below  the  local  thalweg  and, 
therefore,  below  the  depth  of  active  stream  scour- 
ing; preservation  of  at  least  subthalweg  parts  of 
slumped  masses  is  possible.  Areas  of  active  scour- 
ing in  which  banks  and  thalwegs  are  cut  in  very 
cohesive  silt-  and  clay-rich  sediments  favor  the  oc- 
currence of  deep  rotational  slumping  and  possibly 
base  failure.  Such  conditions  are  more  common  in 
low-energy  deltaic  plain  or  tidal  flat  environments 
than  in  alluvial  valleys.  (Knapp-USGS) 
W71-10334 


PUGET  PEAK  AVALANCHE,  ALASKA. 

Ohio  State  Univ.,  Columbus.  Dept.  of  Geology. 

Marcus  C.  Hoyer. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

5,  p  1267-1284,  May  1971.  18  p,  12  fig,  1  tab,  18 

ref.    Army    Res.    Office,    Contract    DA    31-143- 

AROD-280. 

Descriptors:  'Avalanches,  'Landslides, 

'Rockslides,     'Earthquakes,     'Waves     (Water), 
'Alaska,  Debris  avalanches,  Glaciers,  Snowpacks, 
Erosion,  Seiches,  Geology,  Ice,  Snow. 
Identifiers:  'Pugct  Peak  (Alaska). 

The  Alaska  earthquake  of  March  27,  1964,  caused 
several  phenomena  at  the  head  of  Puget  Bay  in 
south-central  Alaska.  A  large  rock-snow  avalanche 
fell  from  Puget  Peak  and  slid  into  the  bay.  Sea 
waves  struck  the  coast,  transporting  debris  inland 
to  elevations  of  7  m.  The  Puget  Peak  avalanche 
transported  1.8  million  cu  m  of  rock,  snow,  soil, 
and  plant  debris  downslope.  The  avalanche  began 
as  a  large  rockfall  of  jointed  and  fractured  bedrock 
from  Puget  Peak.  The  rockfall  reached  the  cirque 
traveling  at  a  speed  of  more  than  100  kph;  there,  it 
set  in  motion  a  large  volume  of  snow.  Most  of  the 
debris  was  deposited  on  the  beach  and  in  the  bay. 
The  avalanche  mass  slid  on  snow,  soil,  and  rock 
from  the  cirque  to  the  bay.  Evidence  along  the 
avalanche  track  indicates  that  the  avalanche  mass 
traveled  at  high  speed  along  its  entire  extent. 
Similar  avalanches  have  occurred  at  Puget  Bay  in 
the  past  and  will  occur  again,  because  shattered 
bedrock  and  steep  slopes  remain  on  Puget  Peak. 
(Knapp-USGS) 
W71-I0335 


BIOCLASTIC     TURBIDITE     SEDIMENTATION 
IN  COLUMBUS  BASIN,  BAHAMAS, 

Duke  Univ.,  Durham,  N.C.  Marine  Lab. 
Brian  D.  Bornhold,  and  Orrin  H.  Pilkey. 
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WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


Geological  Society  of  America  Bulletin,  Vol  82,  No 
5  p  1341-1354,  May  1971.  14  p,  15  fig,  3  tab,  31 
ref. 

Descriptors:    'Turbidity    currents,    *Stratigraphy, 
•Sedimentation,        Sands,        Suspended        load. 
Provenance,  Sediment  transport.  Carbonates,  Car- 
bonate rocks.  Limestones. 
Identifiers:  'Bioclastic  sediments,  *  Bahamas. 

Thirty  closely  spaced  piston  cores  from  Columbus 
Basin,  a  2700-sq  mi  re-entrant  in  the  Great  Bahama 
Bank,  were  studied  in  an  effort  to  describe,  in 
detail,  the  morphologies  and  lateral  changes  in  fau- 
nal  and  floral  composition,  texture,  internal  struc- 
tures, and  mineralogy  of  individual  bioclastic  tur- 
biditcs.  Correlation  was  based  on  the  color  of  the 
pelagic  units,  the  relative  and  absolute  positions  of 
the  turbiditcs  in  the  cores,  the  absolute  ages  of  the 
pelagic  sediments,  the  coiling  ratios  of  Globorotalia 
truncatulinoidcs,  the  Globorotalia  menardii  com- 
plex, and  the  thickness,  composition,  and  texture  of 
the  turbiditcs.  Turbidity  currents,  originating  on 
the  upper  parts  of  the  steep  slopes  of  the  shallow 
carbonate  banks,  have  flowed  a  maximum  of  1  5  mi 
into  the  basin  from  the  northeast  and  the 
northwest.  The  individual  flows  arc  tongue  shaped, 
and  the  thickest  portions  arc  near  the  head  of  the 
flow.  Relatively  little  fine  material  is  deposited  in 
the  basin  by  turbidity  currents.  (Knapp-USGS) 
W71-10336 


SIMULATION  MODEL  OF  STREAM  CAPTURE, 

Virginia,  Univ.,  Charlottesville.  Dcpt.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  sec  Field  02E. 
W71-I0337 


WAVE-FORMED     PLACER     DEPOSITS     AND 

THEIR  GENETIC  CHARACTERISTICS  (Rossypi 

sloya    volnovoy    pererabotki    i   ikh    geneticheskiye 

osobennosti). 

Akadcmiya   Nauk   SSSR,   Moscow.   Institut  Okc- 

anologii. 

Yu.  D.  Shuyskiy. 

Akadcmiya       Nauk       SSSR       Doklady,       Scriya 

Gcologiya.  Vol  196,  No  6,  p  1430-1433,  1971.  4  p, 

1  fig,  I  I  ref. 

Descriptors:  *Placcr  mining,  *Scdimcnt  transport, 
•Waves  (Water),  *Sedimcnts,  *Shorcs, 
Hydrogcology,  Deposition  (Sediments),  Beach  ero- 
sion. Sand  bars,  Gcomorphology,  Mineralogy, 
Flow,  Particle  size. 

Identifiers:  *USSR,  •Placers.  Mechanical  concen- 
trations. 

A  study  was  made  of  beach  placers  formed  as  a 
result  of  the  flow  of  sandy  sediments.  Depending 
upon  the  bottom  gradient  and  the  nature  of  the 
wave  action,  five  basic  types  of  deposits  may  be 
distinguished  (  1 )  deposits  on  a  high-gradient  sandy 
shore;  (2)  deposits  on  a  high-gradient  shoal;  (3) 
deposits  on  a  gentle-gradient  sandy  shore;  (4)  re- 
worked storm-swept  deposits  on  a  high-gradient 
shoal;  and  (5)  reworked  storm-swept  deposits  on  a 
gentle-gradient  sandy  shore.  The  wave-formed 
deposits,  which  are  the  sites  of  mechanical  concen- 
trations, are  the  first  stage  in  the  development  of  all 
beach  placers,  regardless  of  their  age  and  mode  of 
occurrence.  These  placers  differ  from  other  genetic 
types  by  their  mobility,  recovery  capacity,  and  for- 
mation which  is  free  of  the  immediate  effects  of 
tectonic  and  eustatic  factors.  (Joscfson-USGS) 
W7  I  -10340 


MORPHOLOGICAL     CHARACTERISTICS     OF 
BRAIDED  RIVER  CHANNELS  IN  AN  AREA  OF 
TRIBUTARY     INFLOW     (K     voprosu     o     raor- 
fologicheskikh    osobennostyakh    mnogorukavnykh 
rechnykh  rusel  na  uchastkc  vpadeniya  pritoka). 
State  Hydrological  Inst.,  Leningrad  (USSR). 
I.  V.  Popov,  and  B.  F.  Snishchcnko. 
Mctcorologiya  i  Gidrologiya,  No  1 ,  p  48-64,  Janua- 
ry 1971.  1 7  p,  9  fig,  6  ref. 


Descriptors:  *Channcl  morphology,  'Braiding, 
•Deposition  (Sediments),  *Rivers,  Alluvial  chan- 
nels. Meanders,  Deltas,  Flow  rates,  Inflow,  Flood 
plains,  Hydrography,  Water  levels,  Geomorpholo- 
gy,  Estuaries. 

Identifiers:  'USSR,  Amur  River,  Ussuri  River,  Sun- 
gari  River,  Water  Regime,  Anabranches. 

The  Amur  River  reach  which  includes  the 
Tarabarov  and  Bol'shoy  Ussuriyskiy  Islands  and  the 
Pryamaya,  Bczumka,  Kazakcvicheva  and  Amur- 
skaya  anabranches  is  a  typical  braided  flood  plain 
of  the  middle  Amur  and  of  the  upper  part  of  the 
lower  Amur.  The  water  regime  of  the 
Kazakcvicheva,  Amurskaya  and  Pryamaya 
anabranches  is  determined  by  the  water  regime  of 
the  Amur  and  not  by  that  of  the  Ussuri,  which 
points  to  their  affiliation  with  the  Amur  River 
system.  The  formation  of  the  Tarabarov  and 
Bol'shoy  Ussuriyskiy  Islands  and  of  the 
Kazakcvicheva  anabranch  is  due  entirely  to  the  ac- 
tivity of  the  Amur  River.  The  Amurskaya 
anabranch  is  a  natural  continuation  of  the 
Kazakcvicheva  channel.  The  reaches  of  the  main 
channel  of  the  Amur  and  its  anabranches  tend  to 
form  new  channels  which  eventually  attain  the  size 
of  the  main  channel.  A  movement  of  large  accumu- 
lations of  sediments  forming  channel  braiding  is  ob- 
served in  the  main  channel  and  in  the  large 
anabranches  (Pryamaya,  Kazakcvicheva,  Amur- 
skaya). A  complex  secondary  system  of 
anabranches  is  developed  on  the  flood  plain.  Little 
change  has  taken  place  in  the  location  of  the  Ussuri 
River  mouth  in  centuries  and  no  significant  in- 
fluence of  the  Ussuri  tributary  on  the  Amur  braided 
flood  plain  has  been  established.  (Joscfson-USGS) 
W71-I0343 


MUD  FLOW  OCCURRENCES  IN  THE  RSFSR 
(Rasprostraneniye  seley  na  territorii  RSFSR), 

Moscow  State  Univ.  (USSR).  Research  Lab.  for 

Snow  Slides. 

V.  F.  Pcrov,  and  N.  V.  Tumcl'. 

Vcstnik    Moskovskogo    Univcrsiteta:    Geografiya, 

No  3,  p  28-35,  May-June  1968.  8  p,  I  fig,  12  ref. 

Descriptors:  *Mudflows,  *Snowpacks,  *Mud-watcr 
interfaces,  *Scdimcnt-watcr  interfaces.  Glaciers, 
Snow,  Ice,  Volcanoes,  Climatic  data.  Orography, 
Permafrost,  Rain,  Snowmelt,  Maps,  Topography. 
Identifiers:  *RSFSR,  Caucasus,  Sakhalin  Island, 
Kamchatka,  Siberia,  Urals,  Kola  Peninsula,  Altay 
Mountains,  Baykal  region. 

A  map  of  mudflow  distribtuion,  reflecting  the 
genetic  types  of  mudflows  and  the  intensity  of  their 
development,  has  been  prepared  for  the  RSFSR. 
The  following  types  of  mudflows  and  mudflow 
combinations  are  distinguished:  (1)  pluvial,  (2) 
snowmelt,  (3)  glacial,  (4)  pluvial-snowmclt 
(mixed),  and  (5)  flows  resulting  from  the  melting 
of  perennial  snow  and  ice  during  volcanic  erup- 
tions. The  conditions  and  peculiarities  of  mudflow 
phenomena  are  outlined  for  major  physico-gco- 
graphical  areas:  (1)  the  Kola  Peninsula  (nival, 
water  and  stone  mudflows),  (2)  the  Northern  Cau- 
casus (glacial  and  pluvial),  (3)  the  Urals  (nival, 
water  and  stone),  (4)  the  Putorana  Mountains 
(nival,  water  and  stone),  (5)  northeastern  Siberian 
mountains  (pluvial-snowmclt),  (6)  the  Altay  and 
Ku/netsk  Ala-Tau  Mountains  (mixed,  pluvial  and 
g'acial),  (7)  the  Sayan  and  Tuva  mountainous  re- 
gion (pluvial).  (8)  the  Baykal  mountainous  country 
(mixed  and  pluvial).  (9)  mountains  of  the  Far  East 
(pluvial)  and  Sakhalin  Island  (pluvial-snowmclt), 
and  (10)  the  Kamchatka  Peninsula  (flows  formed 
from  volcanic  eruptions).  (Joscfson-USGS) 
W7I-10351 


ABSENCE  OF  DOWNSTREAM  TRANSPORT  OF 
ALLUVIUM  BY  DOWNCUTTING  RIVERS,  AS 
ILLUSTRATED  BY  THE  GAR'  RIVER  (Otsutst- 
viye  prodol'nogo  perenosa  allyuviya 

vrczayushchcysya  reki  na  primere  r.  Gar'), 
V.  E.  Murzayeva. 

Vcstnik  Moskovskogo  Univcrsiteta:  Geografiya, 
No3,p  I  18- 122,  May-June  1968.  5  p.  1  fig.  3  tab. 


Descriptors:     *Sediment     transport,     *Alluvium, 

•Channel     morphology,    Channel    flow,     Sands, 

Bedrock,  Channel  erosion.  Gold,  Rocks,   Placer 

mining,    Geomorphology,    Valleys,    Petrography, 

Mineralogy. 

Identifiers:       *USSR,      'Khabarovsk      Territory, 

Selemdzha  River,  Gar'  River,  Pebbles. 

The  close  relationship  between  the  compositions  of 
alluvial  pebbles  and  sand,  and  that  of  local 
bedrock,  may  point  to  a  virtually  complete  lack  of 
downstream  transport  of  sand  and  pebbles  in  the 
lower  reaches  of  the  present-day  channel  of  the 
Gar'  River  (lower  Selemdzha  River  basin).  The 
probable  reason  for  this  is  the  presence  of  local 
base  levels  of  erosion  in  stepped  sections  of  the  lon- 
gitudinal profile.  These  base  levels  impede  the  free 
downstream  movement  of  material.  The  coarse- 
dctrital  alluvium  of  the  Gar'  River  is  apparently 
transported  only  during  lateral  shifts  of  the  chan- 
nel. These  shifts  are  very  limited,  judging  from  the 
small  width  of  the  floodplain  which  is  often  con- 
stricted between  steep  slopes.  It  may  be  inferred 
that  the  gold,  which  reaches  the  channel  from  the 
nearby  original  sources  or  directly  from  the  valley- 
floor  rocks,  cannot  be  carried  far  to  form  gradually 
poorer  placers.  Only  short,  rich  placers,  almost 
coinciding  in  space  with  the  original  gold-bearing 
bedrock  of  the  valley,  should  be  expected  under 
such  conditions.  (Josefson-USGS) 
W7I-10352 


EFFECT  OF  EROSIONAL  DOWNCUTTING  OF 
RIVER  VALLEYS  ON  KARST  DEVELOPMENT 
(Vliyaniye  erozionnogo  vreza  rechnykh  dolin  na 
razvitiye  karsta), 

All-Union    Designing,    Surveying    and    Scientific 

Research  Inst.,  Leningrad  (USSR). 

S.  Ya.  Zhukovskiy. 

Vcstnik    Moskovskogo    Univcrsiteta:    Geografiya, 

No3,p  123-128,  May-June  1968.  6  p,  2  fig,  2  ref. 

Descriptors:  *Karst,  *Valleys,  *Erosion,  'Car- 
bonate rocks,  'Alluvium,  Bedrock,  Gcomorpholo- 
gy, Limestones,  Groundwater,  Surface  waters. 
Dolomite,  Caves. 

Identifiers:  'USSR,  Russian  Platform,  Onega  River, 
Dnieper  River,  River  valleys. 

In  surveying  karstic  areas  for  building  hydraulic 
power  stations,  attention  should  be  paid  to  the  his- 
tory of  river  valleys  which  exhibit  ancient  and 
recent  erosional  downcutting.  Valleys  showing 
shallow  and  recent  downcutting  in  the  overlying 
sedimentary  bed  require  a  limited  amount  of  work, 
primarily  for  determining  the  depth  of  calcareous 
rocks.  It  is  important  to  study  the  stretches  of  a 
river  valley  contiguous  to  massifs  of  soluble  rocks, 
which  often  display  advanced  karst.  Examples  are 
given  of  karst  areas  in  the  middle  reaches  of  the 
Onega  River  and  the  lower  reaches  of  the  Dnieper 
River.  (Josefson-USGS) 
W71-10353 


CHAPTER         HI.         Sediment         measurement 
techniques3  reservoir  deposits. 

American  Society  of  Civil  Engineers,  New  York. 
For  primary  bibliographic  entry  sec  Field  07B. 
W7I-I0392 


2K.  Chemical  Processes 


QUANTITY    AND    CHEMICAL    QUALITY    OF 
RETURN  FLOW, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  05B. 

W7  1-09936 


DISSOLVED  SOLIDS  -  DISCHARGE  RELA- 
TIONSHIPS, 2.  APPLICATIONS  TO  FIELD 
DATA, 

New  Hampshire  Univ.,  Durham.  Inst,  of  Natural 
and  Environmental  Resources. 
For  primary  bibliographic  entry  sec  Field  05B. 
W7  1-09942 
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Field  02— WATER  CYCLE 
Group  2K — Chemical  Processes 


SILICATE-SEA   WATER   EQUILIBRIA   IN  THE 
OCEAN  SYSTEM, 

California  Univ.,  Berkeley.  Dept  of  Geology  and 
Geophysics;  and  Northwestern  Univ.,  Evanston,  III. 
Dept.  of  Geological  Sciences. 
Harold  C.  Helgcson,  and  Fred  T.  Mackenzie. 
Dccp-Sca  Research,  Vol  17,  No  5,  p  877-892,  Oc- 
tober 1970.  16  p,  3  Tig,  2  tab,  42  ref.  Northwestern 
Univ.  Grant  SDC  17;  NSFGrant  GA  1  1285. 

Descriptors:   *Water  chemistry,  *Sca  water,  'Sil- 
icates, Clay  minerals,  Carbonates,  Hydrogen  ion 
concentration,  Mineralogy,  Weathering. 
Identifiers.  *Silicatc-sca  water  reactions. 

The  ocean  system  can  be  viewed  as  a  composite  of 
local  equilibrium  states  involving  sea  water  and 
sedimentary  material  of  variable  composition.  The 
chemical  potentials  of  the  major  chloride  com- 
ponents of  sea  water  are  functions  solely  of  tem- 
perature and  pressure  in  the  present  ocean.  This 
behavior  decreases  the  maximum  number  of  phases 
that  may  coexist  at  equilbrium  in  the  system.  Sta- 
bility fields  of  aluminiosilicatcs  (including  a  mixed- 
layer  illitc-montmorillonite  solid  solution)  in  a  nine 
component  model  of  the  system  can  be  depicted  on 
isothermal  isobanc  activity  diagrams  in  terms  of 
pH  and  activity  of  H4Si04.  Because  these  variables 
change  significantly  with  depth  and  geographic 
position  in  the  ocean,  the  equilibrium  composition 
of  the  mixed-layer  phase  also  changes,  becoming 
less  ilhtic  with  increasing  depth.  Quantitative  con- 
sideration of  equilibria  in  the  present  ocean  pro- 
vides a  frame  of  reference  for  investigation  of  the 
chemical  evolution  of  sea  water  and  the  mass 
transfer  involved  in  silicate-sea  water  reactions 
through  geologic  time.  ( Knapp-USGS) 
W7 1 -09948 


TIME  VARIATION  OF  THE  DEPTH  OF  A  HIGH 
SALINITY  LAYER  IN  THE  CELTIC  SEA, 
University  Coll    of  North  Wales,  Bangor.  Marine 
Science  Labs. 
J.  Darbyshire. 

Deep-Sea  Research.  Vol  I  7,  No  5,  p  903-91  I,  Oc- 
tober 1970.  9  p.  8  fig,  3  ref. 

Descriptors:    'Salinity,    *Sea    water,    'Variability, 
Bathymetry.  Density  stratification.  Stratified  How, 
fides.     Tidal    effects.    Currents    (Water),    Waves 
(Water).  Water  circulation. 
Identifiers:  'Celtic  Sea. 

During  July- August  1968.  a  relatively  high  salinity 
layer  of  5-10  in  thickness  was  found  at  a  depth  of 
25-40  m  in  the  Celtic  Sea  at  a  point  approximately 
60  nautical  miles  FSE  of  Cork.  The  height  of  this 
layer  from  the  bottom  showed  a  time  variation  with 
tidal  period  in  phase  with  the  tidal  height  variation. 
These  variations  may  be  due  to  internal  waves  or  to 
the  layer  sloping  downwards  towards  the  land  so 
giving  rise  to  a  periodic  variation  of  depth  at  one 
point  due  to  the  to  and  fro  motion  of  the  tide.  (K- 
napp-USGS) 
W  7  1-09949 


NEUTRON  INELASTIC  SCATTERING  IN- 
VESTIGATION OF  WATER  AM)  IONIC  SOLU- 
TIONS. 

Union  Carbide  Corp..  Tuxedo.  N  Y.  Sterling  Forest 
Research  Center. 

For  primary  bibliographic  entry  see  Field  Oil). 
W7I-OV9  74 


THE  REGULARITIES  OF  THE  HYDROCHEMI- 
CAL  REGIME  FORMATION  IN  THE  RIVER 
MOUTHS. 

Slate  Occanogr.iphic  Inxl  .  Moscow  (USSR). 
A   I  Simonov.  B.  M.  /.ituchnaya.  E.  P.  Kirilliva. 
and  S.  K    Kevina. 

In:  Hydrology  of  Deltas.  Vol  2.  Proceedings  of  the 
Bucharest  Symposium.  May  6-14.  1969:  Interna- 
tional Association  of  Scientific  llydrology-Uncsco 
Co-edition,  p  339-342.  1970.  4  p.' (Also  published 
in  IASH  Publication  No  91.  I«70i 


Descriptors:  'Water  chemistry,  'Mixing,  'Saline 
water  intrusion,  'Deltas,  Stratified  flow,  Saline 
water-freshwater  interfaces.  Salinity,  Biochemistry. 

This  report  presents  the  results  of  investigations 
into  hydroehemical  processes  taking  place  at  river 
mouths  where  river  and  sea  water  mix.  The 
hydrochemistry  of  river  mouths  is  a  function  of  the 
interaction  of  river  and  sea  water,  especially  the 
formation  of  the  salinity  (density)  wedge  as  well  as 
hydroehemical  and  biochemical  processes.  The 
salinity  interface  is  also  the  interface  for  all  other 
hydroehemical  characteristics.  An  equation  is 
derived  relating  salinity  and  chlorine  content.  The 
model  is  developed  for  short-period  changes  of 
gases,  pH,  and  biogenic  substances.  The  features  of 
the  spatial  distribution  of  hydroehemical  charac- 
teristics under  different  hydrometeorological  con- 
ditions arc  discussed.  (Knapp-USGS) 
W7  1-10046 


WATER    QUALITY    MODELING    OF    ESTUA- 
RIES, 

Water  Resources  Engineers,  Inc.,  Walnut  Creek, 

Calif. 

For  primary  bibliographic  entry  sec  Field  05G. 

W7 1-10047 


CONSIDERATIONS  ON  THE  INTERACTION 
BETWEEN  SURFACE  WATER  AND  GROUND- 
WATER OF  THE  DANUBE  DELTA  (French: 
Considerations  sur  ('interaction  entre  les  eaux  de 
surface  ct  souterraines  du  territoire  du  Delta  du 
Danube), 

Institutul    de    Medicina    sc    Farmacia,    lasi    (Ru- 
mania). Catedra  de  Igicna. 
For  primary  bibliographic  entry  see  Field  05B. 
W7 1-10054 


df;termination  of  trace  amounts  of 
scandium  by  atomic  absorption  spec- 
troscopy, 

Department    of    Energy,    Mines    and    Resources, 
Burlington  (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  07B. 
W71-10072 


TRACE  ELEMENTS  IN  WATER  -  A  BIBLIOG- 
RAPHY. 

Office  of  Water  Resources  Research,  Washington. 

DC.     Water     Resources     Scientific     Information 

Center. 

For  primary  bibliographic  entry  sec  Field  05B. 

W7  I -I  0190 


.MERCURY  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  ol  Water  Resources  Research,  Washington. 

D.C.     Water     Resources     Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-10191 


STRONTIUM  IN  WAFER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water     Resources     Scientific     Information 

Center. 

lor  primary  bibliographic  cnliv  see  Field  05B. 

W7I-I0192 


COPPER  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research.  Washington. 

D.C.      Water     Resources     Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I0193 


MANGANESE  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research.  Washington. 

D.C.     Water     Resources     Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I    10194 


MAGNESIUM  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water    Resources    Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I0I95 


ZINC  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water    Resources    Scientific     Information 

Center. 

For  primary  bibliographic  entry  sec  Field  05  B. 

W7 1 -10196 


'POLYWATER'    AND    SWEAT:    SIMILARITIES 
BETWEEN  THE  INFRARED  SPECTRA, 

Bell  Telephone  Labs.,  Murray  Hill,  N.J. 

For  primary  bibliographic  entry  sec  Field  0 1 B. 

W7I-I0322 


COPPER/BICARBONATE  EQUILIBRIA  IN 
SOLUTIONS  OF  BICARBONATE  ION  AT  CON- 
CENTRATIONS SIMILAR  TO  THOSE  FOUND 
IN  NATURAL  WATER, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  05A. 
W7I-I0323 


BIMODAL  DISTRIBUTION  OF  pH  VALUES  OF 
THERMAL  SPRINGS  OF  THE  WORLD. 

Indiana  Univ.,  Bloomington.  Dept.  of  Microbiolo- 
gy- 

Thomas  D.  Brock. 

Also  supported  by  grant  National  Science  Founda- 
tion. Geological  Society  of  America  Bulletin,  Vol 
82,  No  5,p  1393-1394.  May  1971.  2  p,  1  fig,  1  tab, 
1  ref.  USAEC  Contract  COO- 1 804-27. 

Descriptors:      'Hot      springs,      'Thermal      water, 

'Mineral  water,  'Water  chemistry.  Hydrogen  ion 

concentration.    Data   collections.   Sulfates,    Bicar- 

bonatcs. 

Identifiers:  Thermal  springs. 

Frequencies  of  thermal  springs  of  various  pH 
values  are  given  for  the  main  thermal  areas  of  Yel- 
lowstone Park,  other  parts  of  the  western  United 
States,  New  Zealand,  and  Iceland.  A  bimodal  dis- 
tribution curve  was  obtained  for  many  springs  with 
pH  values  of  2-4  and  7-9  but  relatively  few  in 
between.  I  hese  data  provide  quantitative  evidence 
for  the  existence  of  two  main  kinds  of  thermal 
springs:  acid  sulfate  and  neutral  bicarbonate.  (K- 
napp-USGS) 
W7 1-10339 


GEOCHEMISTRY  OF  ALUMINUM  DURING  IN- 
TENSIVE HYDROLYTIC  DECOMPOSITION  OF 
ALUMINOSILICATES         IN         WEATHERING 
CRUSTS   (K   geokhimii   alyuminiya   v    zone   ener- 
gichnogo      gidrolitieheskogo      razlozheniya      alyu- 
mosilikatov  v  korakh  vyvelrivaniya). 
Vsesoyuznyi       Nauchno-lssledovatelskii       Institut 
Mmcr-alnogo  Syrya,  Moscow  ( USSR ). 
I.  G.  Gancycv.and  V.  A.  Icnyakov. 
Akademiya       Nauk       SSSR       Doklady.       Seriya 
Geologiya,  Vol  196.  No  6.  p  1434-1437,  1971.  4  p 
1 5  ref. 

Descriptors:  'Geochemistry,  'Alkalis  (Bases), 
'Aluminum.  'Hydrolysis.  'Weathering,  Latcritcs, 
Chemical  properties.  Hydrogen  ion  concentration, 
Alkalinity,  Ions.  Chemical  reactions.  Water  struc- 
ture. Crystals. 
Identifiers:  'USSR,  Aluminosilicates,  Gibbsite. 

The  basic  quantum-chemical  properties  of  Al  (3) 
ions,  the  formation  of  various  aluminum  hydroxide 
compounds  and  the  composition  and  structure  of 
aluminum  ions  in  a  wide  range  of  temperatures, 
pressures,  and  pll  are  examined  The  complex  ion 
Al  (oh)  4  (-)  may  he  the  first  most  likely  ion  to  be 
formed  after  the  liberation  of  aluminum  from  the 
hydrolytically     decomposed     aluminosilicates     in 
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weathering  crusts  (pH  7-8).  With  an  increase  in  al- 
kalinity of  pore  solutions  to  a  pH  of  8.5-9.5  the  Al 
(oh)  4  (-)  ion  is  gradually  converted  to  Al  (oh)  5 
(2-)  and  under  anomalous  alkalinity  conditions  is 
changed  to  Al  (oh)  6  (3-).  There  is  reason  to  be- 
lieve that  gibbsite  is  the  first  aluminum  hydroxide 
to  be  formed  in  a  latcritc  weathering  crust  during 
intensive  hydrolysis  in  a  weak  alkali  medium. 
(Josefson-USGS) 
W71-10341 

2L.  Estuaries 


METHODS  OF  INVESTIGATION  OF  SEDI- 
MENT DYNAMICS  OF  RIVER  ESTUARIES, 

Transcaucasian     Scientific     Hydromctcorological 
Research  Inst.,  Baku  (USSR).  Sea  Lab. 
B.  S.  Schteinmann. 

In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 
Co-edition,  p  333-338,  1970.  6  p,  5  fig,  1  tab.  (Also 
published  in  IASH  Publication  No  91,  1970). 

Descriptors:  'Estuaries,  'Sedimentation,  *Data 
collections,  'Instrumentation,  'Tracers, 

Radioisotopes,       Turbidity,       Deltas,       Tracking 
techniques.  Sounding,  Sediment  load.  Acoustics, 
Silting,  Turbulent  flow,  Strcamflow,  Stream  gages. 
Mixing,  Stratified  flow,  Suspended  load.  Bed  load. 
Identifiers:  'Acoustic  sediment  meters. 

By  measuring  the  natural  radioactivity  of  drift  in 
estuaries,  the  areas  of  river  alluvium  on  the  sea 
shore  and  shore  displacement  are  determined. 
Radioacoustic  recorders  may  be  used  to  measure 
the  thickness  of  river  sediments,  and  to  determine 
the  volume  of  alluvium  washed  to  the  sea  shore  by 
the  river  flow.  The  results  of  studies  of  the  bottom 
ridges  in  the  anabranches  and  along  the  river  chan- 
nel at  the  seashore  arc  presented  together  with  an 
account  of  the  relationship  between  velocity  fluc- 
tuation and  the  parameters  of  macrostructural  tur- 
bulence. The  relationships  between  the  longitu- 
dinal profile  of  the  water  surface  and  sediment 
movement  on  the  seaward  side  of  the  river  are  also 
discussed.  (Knapp-USGS) 
W71-10045 


WATER    QUALITY    MODELING    OF    ESTUA- 
RIES, 

Water  Resources  Lngineers.  Inc.,  Walnut  Creek. 

Calif. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-I0047 


HYDROLOGY  OF  THE  PAMLICO  ESTUARY  IN 
THE  STATE  OF  NORTH  CAROLINA, 

Princeton  Univ.,  N.J.  Dcpt.  of  Civil  and  Geological 
Engineering. 
Roger  J   M   Dc  Wicst. 

In:  Hydrology  of  Deltas.  Vol  2.  Proceedings  of  the 
Bucharest  Symposium,  May  6-14.  I«J69:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 
Co-edition,  p  375-385.  1970.  I  1  p.  3  fig.  2  lab.  7 
rcf.  (Also  published  in  IASH  Publication  No  91. 
1970). 

Descriptors:  'Saline  water  intrusion.  'Surface- 
groundwater  relationships.  'Induced  infiltration, 
'Hydrogcology,  'North  Carolina.  Water  quality. 
Drawdown,  Limestones.  Estuaries,  Mining.  Mine 
drainage.  Mine  water. 
Identifiers:  'Pamlico  hstuary  (NC). 

The  open  pit  mining  of  large  phosphate  deposits 
along  the  Pamlico  River  estuary  in  Beaufort  Coun- 
ty, North  Carolina,  requires  pumping  water  from 
an  underlying  aquifer,  the  Castle  Hayne  formation, 
at  the  rate  of  about  65  million  gallons  per  day. 
Because  of  scawater  encroachement  in  estuaries, 
the  water  in  the  Pamlico  estuary  is  often  brackish, 
sometimes  running  from  about  6,000  to  8,000  ppm 
of  chloride.  Under  normal  circumstances  the  estua- 
ry is  freshened  notably  by  the  seepage  of  ground- 
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water.  Drawdown  of  the  piczometric  level  of  the 
aquifer  at  the  site  of  the  phosphate  mine  might 
reverse  the  hydraulic  gradient  and  change  the  up- 
ward leakage  into  downward  leakage,  with  a  result- 
ing contamination  of  the  Castle  Hayne  aquifer  by 
brackish  water  from  the  estuary.  The  extent  to 
which  such  contamination  would  occur,  whether  it 
would  be  localized  and  limited  to  the  site  of  the 
mine  or  whether  it  would  spread  and  radiate  from 
the  center  of  pumping  was  determined  by  means  of 
a  study  of  the  hydrologic  relationships  between  sur- 
face water  and  groundwater.  ( Knapp-USGS ) 
W7I-10050 


A  CHECKLIST  OF  MARINE  ALGAE  OF  EAST- 
ERN CANADA, 

Memorial  Univ.  of  Newfoundland,  St  John's.  Dcpt. 
of  Biology;  and  Laval  Univ.  Quebec.  Departcment 
dc  Biologic. 

For  primary  bibliographic  entry  sec  Field  05C. 
W7  1-10066 


AN  INTRODUCTION  TO  DETERMINATION  OF 
ESTUARINE  ASSIMILATIVE  CAPACITY, 

National  Council  of  the  Paper  Industry  for  Air  and 

Stream  Improvement,  Inc.,  New  York. 

For  primary  bibliographic  entry  sec  Field  05B. 

W7I-I0093 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


NEUTRON  INELASTIC  SCATTERING  IN- 
VESTIGATION OF  WATER  AND  IONIC  SOLU- 
TIONS, 

Union  Carbide  Corp.,  Tuxedo,  N.Y.  Sterling  Forest 
Research  Center. 

For  primary  bibliographic  entry  see  Field  01  B. 
W7  I -09974 


SEAWATER  DESALTING  WITH  CHEMICAL 
RECOVERY. 

Burns  and  Roc,  Inc.,  Oradell,  N  J.  and  Dow  Chemi- 
cal Co..  Midland,  Mich 

For  sale  by  the  Superintendent  of  Documents.  U.  S. 
Government  Printing  Office.  Washington.  D.  C. 
20402.  Price  $3.25.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
635.  January  1971.  I  76  p,  66  fig.  2  I  rcf,  2  append. 
OSW-AEC  Agreement  No.  3013. 

Descriptors:  'Desalination,  'Multi  purpose  pro- 
jects. 'By  products.  Water  supply.  Economic  feasi- 
bility, Prctreatmenl  (Water).  Water  treatment. 
Evaluation. 

This  report  is  based  on  .t  larger  study  with  the  Puer- 
to Rico  of  Energy  Center  of  a  possible  nuclear 
power,  petrochemical,  inorganic  chemical  com- 
plex which  also  uses  sea  water  distillation  for  water 
supply.  It  describes  studies  made  on  20  million  gal- 
lon/day desalting  plants,  a  si/e  that  was  selected 
based  on  recovering  3.000  tons  per  day  of  salt  for 
feed  to  a  chlorine-caustic  plant  that  would  be  part 
of  the  Energy  Center.  Detailed  technical  and 
economic  evaluations  of  three  methods  of  sea 
water  prctreatmenl  prior  to  distillation,  five  desalt- 
ing plant  designs,  and  salt  recovery  methods,  in- 
cluding by-products  NaCI,  Br,  KCI.  Na2S04, 
MgCI2  from  desalting  plant  brine  affluent,  are 
given.  (Strobel  -  Office  of  Saline  Water) 
W7  I -09V 7 5 


VTE   PILOT   PLANT   ANNUAL   REPORT   FOR 
THE  PERIOD  ENDING  JULY  1.  1968, 
Oak  Ridge  National  Lab.,Tcnn.  Nuclear  Desalina- 
tion Program. 
John  W.  Hill,  and  Eugene  C.  Hisc. 
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For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402.  Price  $1.25.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
646,  December  1970.  69  p,  17  fig.  15  tab,  append. 
OSW  Contract  14-30-2535. 

Descriptors:  'Pilot  plants,  'Heat  transfer.  Evapora- 
tors, Distillation. 

Identifiers:  'Vertical  tube  evaporators.  Heat 
transfer  surfaces.  Extended  heat  transfer  surfaces, 
Heat  transfer  improvements.  Heat  transfer  coeffi- 
cient. Spray  nozzles,  Wrightsville  (NC),  Beach 
plant. 

The  operation  of  the  pilot  plant  at  Wrightsville 
Beach.  NC.  was  in  the  upflow  mode  during  the  en- 
tire reporting  period.  The  results  show  that  the 
VTE  can  be  operated  successfully  when  equipped 
with  enhanced  surface  tubes  and  nozzles  which  in- 
duce flashing  at  the  tube  inlets.  The  doubly  fluted 
and  the  spirally  grooved  tubes  consistently  gave 
heat  transfer  coefficients  about  three  times  that  of 
smooth  tubes.  There  was  no  problems  with  foaming 
of  the  seawatcr,  but  more  adequate  brine-vapor 
disengagement  space  and  entrainment  separators 
arc  needed,  particularly  in  low  temperature  opera- 
tion. No  calcium  sulfate  or  magnesium  hydroxide 
scale  was  observed  during  the  year.  The  tests  have 
provided  data  for  the  design  of  a  larger  test  unit 
which  could  be  housed  in  a  compact,  modular 
structure.  (Callahan  -  Office  of  Saline  Water) 
W7  I -09976 


DEVELOPMENT  OF  ULTRATHIN  REVERSE 
OSMOSIS  MEMBRANES  FOR  DESALINATION, 

North  Star  Research  and  Development  Inst.,  Min- 
neapolis. Minn. 

L.  T.  Rozcllc.  J.  E.  Cadotte,  W.  L.  King.  A.  J. 
Senechal.  and  B.  R.  Nelson. 

For  sale  by  the  Superintendent  of  Documents.  U.  S. 
Government  Printing  Office.  Washington,  D.  C. 
20402  Price  $1.00.  Office  os  Saline  Water 
Research  and  Development  Progress  Report  No. 
659.  May  1971.  101  p.  2  1  fig,  19  tab.  1  7  rcf,  4  ap- 
pend. OSW  Contract  14-01-0001-1696. 

Descriptors:  'Reverse  osmosis.  'Membrane 
processes.  'Desalination  processes,  'Membranes. 
Semipermeable  membranes.  Saline  water.  Separa- 
tion techniques.  Osmosis. 

Identifiers:  'Composite  membranes,  'Ultrathin 
membranes,  Microporous  substrates.  Porous 
polysullone.  I  ubular  membranes. 

Research  and  development  on  tubular  composite 
membranes  for  the  desalination  of  water  by  reverse 
osmosis  are  reported.  The  composite  desalination 
barrier  consists  of  an  ultrathin  cellulose  acetate 
membrane,  which  may  be  as  thin  as  200  angstroms, 
supported  on  a  microporous  polysullone  film.  The 
polysulfone  support  film  has  high  chemical  re- 
sistance and  strength,  is  particularly  applicable  for 
in  situ  replacement  of  the  ultrathin  desalination 
film.  It  was  demonstrated  that  these  films,  tested  as 
flat  sheets,  could  provide  over  99-pcrcent  salt  re- 
jection for  sea  water  applications  and  over  95-per- 
cent salt  rejection  at  water  fluxes  above  20  gfd  for 
brackish  water  application  The  feasibility  of  east- 
ing and  testing  ultrathin  membranes  in  tubes  and 
and  replacing  them  in  situ  was  firmly  established. 
The  composites  of  membrane  and  support  liners 
were  successfully  tested  in  commercially  available 
0.5-in.  ID,  porous,  resin-reinforced  fiber  glass 
tubes.  In  brackish  water  tests  (800  psi  pressure  and 
one-percent  sodium  chloride  feed),  some  of  these 
tubes  with  membranes  approximately  1500  ang- 
stroms in  thickness  provided  over  95-pcrccnt  salt 
rejection  at  up  to  20  gfd  water  flux.  In  situ  removal 
and  replacement  of  the  membrane  was  repeated 
several  times,  with  most  membranes  giving  about 
95-percent  salt  rejections  and  above  10  gfd  flux. 
(Podall  -  Office  of  Saline  Water) 
W7 1-09977 
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SYNTHESIS  AND  EVALUATION  OF  NEW 
MEMBRANE  CANDIDATES  FOR  APPLICA- 
TION IN  REVERSE  OSMOSIS, 

Peninsular  Chemrcscarch,  Inc.,  Gainesville,  Fla. 
T.  W.  Brooks,  D.  A.  Warner,  C.  L.  Daffin,  and  J. 
Patton. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402.  Price  $0.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
660,  May  1971.  37  p,  8  tab,  14  ref.  OSW  Contract 
14-30-2515. 

Descriptors:      'Reverse     osmosis,     'Membranes, 
•Semipermeable        membranes,        *  Desalination, 
Separation  techniques.  Membrane  processes,  Os- 
mosis. 
Identifiers:  'Block  copolymers. 

The  use  of  inorganic  'swelling  salts,'  and  non-sol- 
vent additives  such  as  water  and  H202  in  attempts 
to  prepare  anisotropic  films  and  therefore  upgrade 
the  performance  of  poly  (ethylene  tercphlhalatc)- 
b-poly  (ethylene  oxide)  was  not  successful.  Under 
no  conditions,  could  performance  be  improved 
beyond  80%  salt  rejection  from  1 .24%  NaCl  solu- 
tion at  A 1  gfd.  This  particular  block  copolymer  was 
dropped  from  consideration  as  a  candidate  reverse 
osmosis  desalination  membrane  material.  The 
block  copolymer  poly  (bisphcnol-A  carbonate  )-b- 
poly  (ethylene  oxide)  was  prepared  and  its  evalua- 
tion as  a  candidate  R.O.  membrane  was  begun.  The 
best  performing  composition  was  established  as 
BPA  90  mole  %  -PEO  (M665)  4  molc%,  having 
(m)S2.0.  Casting  parameters  such  as  solvents,  tem- 
perature, evaporation  time,  swelling,  annealing, 
and  drying  were  studied  and  some  of  their  effects 
upon  performance  characteristics  determined. 
Membranes  of  excellent  mechanical  properties 
were  obtained.  Flux  rates  could  be  controlled  by 
varying  solvents,  casting  time,  and  evaporation 
temperature;  the  range  appeared  to  be  as  wide  as 
0.1  to  200  gfd  without  materially  effecting  selec- 
tivity. Improvement  of  casting  techniques  to  over- 
come fluxtuations  in  the  thickness  and  effective 
pore  size  of  the  'dense'  layer  should  yield  anistropic 
desalination  membranes  without  outstanding  per- 
formance characteristics.  (Kindlcy  -  Office  of 
Saline  Water) 
W7 1-09978 


3B.  Water  Yield  Improvement 


ATMOSPHERIC  CONTROLS  OF  WATER 
EXCHANGE  IN  GREAT  LAKES  BASIN, 

Illinois  State  Water  Survey,  Urbana. 

Stanley  A  Changnon,  Jr. 

Water  Resources  Bulletin.  Vol  7.  No  3,  p  473-483, 

Jun  1971.  I  1  p,7fig,  19  ref. 

Descriptors:  *Water  balance,  *Grcat  Lakes  Re- 
gion, 'Meteorology,  'Weather  modification, 
'Evaporation,  Precipitation  (Atmospheric),  Snow- 
fall,' Cloud  seeding.  Air  pollution.  Regional  analy- 
sis. Urbanization,  Cities,  Hydrologic  cycle.  Synop- 
tic analysis. 

Kxisting  meteorological  controls  of  water  exchange 
by  precipitation  and  evaporation  on  the  Great 
Lakes  are  almost  entirely  inadvertent  and  related 
to  man's  urban-industrial  complexes  and  their  ef- 
fect upon  precipitation  processes.  These  inadver- 
tent effects  have  led  to  10  (o  40%  increases  in 
precipitation  in  localized  areas  within  the  basin. 
Envisioned  growth  of  urban-industrial  complexes 
within  the  Great  Lakes  region  should  lead  to  more 
inadvertent  weather  modification  in  the  Basin.  The 
only  existing  planned  weather  modification  efforts 
are  those  at  Lake  Eric  which  are  attempting  to 
eliminate  by  redistribution  the  concentration  of 
lake-derived  heavy  snowfall  along  the  south  shore. 
Practical  increases  of  lake  precipitation  on  the 
order  of  5-20%  could  be  achieved  on  an  opera- 
tional basis  over  the  Great  Lakes  in  the  next  10 
years,  but  the  time  of  accomplishment  will  depend 
on  national  priorities,  international  cooperation, 
and    economic     factors.    These    activities    might 


produce  a  sizeable  increase  in  the  water  quantity  of 
the  Great  Lakes  and  should  result  in  an  improve- 
ment of  water  quality.  Operational  methods  of 
evaporation  suppression  applicable  to  the  lakes  arc 
not  available.  Meteorological  controls  to 
ameliorate  certain  undesirable  lake-effect 
snowstorms  arc  a  near  reality.  ( Knapp-USGS ) 
W7 1-10026 


HYDROLOGIC    CONSEQUENCES    OF    RAIN- 
FALL AUGMENTATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  Dcpt.  of  Civil  En- 
gineering; and  Stanford  Univ.,  Calif. 
Alan  M.  Lumb,  and  Ray  K.  Linslcy. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY7,  Paper  8232,  p  1065-1080, 
July  1971.  16  p,  1  3  fig,  3  tab,  7  ref. 

Descriptors:  'Weather  modification,  'Rainfall-ru- 
noff relationships,  'Water  yield,  'Simulation  anal- 
ysis, 'Mathematical  models,  Precipitation  (At- 
mospheric), Strcamflow  forecasting.  Water 
balance,  Peak  discharge,  Synthetic  hydrology. 
Identifiers:  'Rainfall  augmentation. 

Hydrologic  effects  of  rainfall  augmentation  were 
studied  using  mathematical  models  for  the  digital 
computer  to  simulate  rainfall  augmentation  and  the 
hydrologic  response  of  a  watershed.  A  statistical 
model  was  developed  to  simulate  percent  increases 
in  hourly  precipitation,  then  the  Stanford 
Watershed  Model  was  used  to  calculate  the  stream- 
flow,  soil  moisture  and  evapotranspiration.  Calcu- 
lations for  three  study  watersheds  were  made  using 
measured  precipitation.  Precipitation  increased  by 
10%.  Generalizations  were  developed  relating  the 
expected  increases  in  strcamflow  and  evapotrans- 
piration to  the  natural  precipitation  and  stream- 
flow.  Soil  moisture  increases  averaged  from  0.1 
inch  for  dry  watersheds  to  0.5  inch  for  watersheds 
in  wetter  climates.  Increases  in  the  mean  of  the  an- 
nual scries  of  peak  flows  ranged  from  8.5%  to  76% 
and  depend  on  the  volumes  of  natural  precipita- 
tion, surface  runoff  and  interflow.  (Knapp-USGS) 
W71-10179 


THE  SELETAR  SCHEME,  SINGAPORE, 

Binnic  and  Partners  (Malaysia). 

A.J.  Vail. 

Water  and  Water  Engineering,  Vol  74,  No  74,  No 

897,  p  455-462,  Nov,  1970.  8  p,  3  fig,  7  photo,  1 

tab,  1  ref. 

Descriptors:  Foreign  construction,  Hydrologic 
data.  Rainfall,  Storage  capacity,  'Earth  dams. 
Pumping  plants,  Pipelines,  Water  quality.  Outlet 
works.  Reservoirs,  Soil  investigations.  Water  con- 
sumption, 'Water  supply  systems.  Optimum 
moisture  content.  Dam  foundations.  Water  pollu- 
tion. Dam  design.  Siphons,  Spillways,  Dam  con- 
struction. Foundation  investigation. 
Identifiers:  Water  availability. 

Between  1967  and  1969,  the  reliable  yield  of  the 
water  sources  in  the  Republic  of  Singapore  was  in- 
creased by  1  8  million  gallons  per  day  by  replacing  a 
small  embankment  across  the  Selctar  Valley  with  2 
earth  dams  and  building  an  abstraction  system  to 
pump  water  into  the  news  reservoir  from  8  streams 
flowing  to  the  north  and  west  coasts  of  the  island. 
The  Selctar  scheme  cost  $17  million  of  which  the 
foreign  exchange  component  was  financed  by  the 
International  Bank  for  Reconstruction  and 
Development.  Water  consumption  in  the  Republic, 
growing  by  more  than  5  mgd  every  year,  lent  urgen- 
cy to  the  scheme,  and  rapid  construction  was  a  key 
factor.  The  dams  were  completed  within  a  contract 
period  of  2  I  mo  despite  the  high  in  situ  moisture 
content  of  the  fill  material  and  high  rainfall  in  the 
region.  (USBR) 
W7I-I0382 


BLAST-FRACTURING, 

Western  Co.,  Richardson,  Tex. 

For  primary  bibliographic  entry  sec  Field  08A. 

W7  1-104  I  8 


TEMPERATURE  SURVEYS:  THE  ART  OF  IN- 
TERPRETATION, 

Worth  Well  Surveys,  Inc.,  Midland,  Tex. 

H.  W.  Kading,  and  J.  S.  Hutchins. 

Published  by  American  Petroleum  Institute,  300 

Corrigan    Tower    Bldg.,    Dallas,    Texas    75201. 

Drilling   and    Production    Practice    (1969):    Acid 

Treating,  p  1-20.  1  tab,  25  fig,  5  ref. 

Descriptors:  'Logging  (Recording),  'Wells,  Acids, 
Cements,  Aquifer  characteristics.  Oil  industry. 
Water  wells. 

Identifiers:  'Temperature  logging  (Wells),  Cement 
tops,  Channeling,  Acid  evaluation  logs.  Fracture 
evaluation  logs,  Water  production  logs. 

Temperature  logs  arc  in  common  use  in  both 
drilling  and  production  efforts.  Because  of  their 
basically  empirical  -  experience-based  -  develop- 
ment and  semi-quantitative  nature,  the  industry 
was  slow  to  accept  the  use  and  results  of  this  instru- 
ment. There  arc  specific  applications  where  tem- 
perature logs  provide  comparable  or  superior  infor- 
mation to  other  investigative  logging  tools.  In  each 
case,  however,  qualitative  results  depend  strongly 
on  the  proper  commitment  of  equipment  capability 
to  well  condition  (before  and  during  logging)  and 
to  down-hole  logging  methods.  Six  accepted  tem- 
perature survey  uses  which  are  covered  in  detail 
are:  cement  tops,  gas  entry  or  channels,  watcr- 
roduction  logs,  fluid-injection  profile  (shut-in  tem- 
perature profiles,  water-injection  wells),  fracture- 
evaluation  logs,  acid-evaluation  logs.  These  six  top- 
ics provide  sound  information  for  most  normal  or 
routine  temperature  applications.  Each  of  these 
temperature-log  applications  is  discussed  from  the 
standpoint  of  procedural  prerequisites  to  obtain  a 
quality  log.  The  interpretation  and  use  of  these  logs 
arc  supported  with  numerous  examples. 
Throughout  this  paper  the  reliance  on  matching  ex- 
isting logs  to  known  performance  and  results  or 
down-hole  conditions,  as  a  means  of  determining 
the  future  use  and  value  of  a  specific  logging  appli- 
cation, is  stressed.  (Campbcll-N  W  W  A ) 
W7I-I0427 


ACOUSTILOG-NUCLEAR  LOGGING  IN  CASED 
WELLS, 

Dresser  Atlas,  Houston,  Tex. 

W.  A.Zoellcr.andD.  M.  Muir. 

Published   by  American   Petroleum   Institute,  300 

Corrigan    Tower     Bldg.,     Dallas,    Texas     75201. 

Drilling  and  Production  Practice  (  1969):  Cements 

and  Cementing;  p  6 1  -67.  1  3  fig,  3  ref. 

Descriptors:  'Water  wells,  'Logging  (Recording), 
Oil  industry,  Radioactive  logging.  Cements. 
Identifiers:  'Logging  of  cased  wells,  'Cementing, 
Channeling.  Bonding. 

The  development  of  a  superior  Acoustilog  instru- 
ment has  made  it  possible  to  obtain  porosity  and 
lithology  data  from  cased  wells.  At  the  same  time,  a 
valuable  evaluation  of  the  cement  condition  can  be 
made  from  the  data  recorded.  Recent  advance- 
ments in  electronic  technology,  as  well  as  improve- 
ments in  acoustic  transducers,  made  the  design  of 
this  acoustic  equipment  feasible.  In  most  situations, 
40  to  50  percent  cement  bond  is  adequate  for  the 
accurate  recording  of  formation  travel  times. 
Under  certain  fast  velocity  formation  condition  ac- 
curate interval  transit-time  logs  have  been  obtained 
with  even  a  smaller  percentage  of  bonding.  The 
versatility  of  the  Acoustilog  and  the  nuclear  logging 
equipment  makes  it  possible  to  simultaneously 
record  the  acoustic,  gamma  ray,  neutron,  caliper, 
and  collar  logs.  These  data  arc  obtained  routinely 
in  both  open  and  cased  wells.  The  value  and  ad- 
vantages of  the  acoustic-neutron  through  casing  log 
arc  (A)  Obtaining  valuable  log  information  in 
wells  that  were  cased  prematurely  because  of  bad 
hole  conditions.  (B)  Obtaining  valuable  porosity 
information  in  wells  that  arc  to  be  recomplcted  for 
secondary-type  production  that  were  first 
completed  before  the  advent  of  the  acoustic  log. 
(C)  The  economical  advantages  of  both  (A)  and 
(B)  are  obvious.  Continued  success  in  obtaining 
this  log  could  result  in  the  development  of  other 
economical  logging  procedures.  The  interpretation 


18 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION -Field  03 

Conservation  in  Agriculture — Group  3F 


3f  channeling  or  cement  absence  is  based  on  empir- 
ical conclusions  derived  from  the  recorded  data. 
The  primary  purpose  of  this  up-to-date  method  of 
•valuating  cased  wells  is  to  determine  porosity  and 
formation  lithology.  Eventually  the  limitations,  ad- 
vantages, and  disadvantages  of  acoustic-neutron 
logging  in  cased  wells  will  be  established.  In  the 
meantime,  an  important  new  service  is  available  to 
the  oil  industry  and  also  to  the  groundwater  indus- 
try. (Campbcll-NWWA) 
W7I-10428 

3D.  Conservation  in  Domestic  and 
Municipal  Use 

WATER     RESOURCE     PLANNING     IN     THE 
URBAN-METROPOLITAN  CONTEXT, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  City 

and  Regional  Planning,  and  North  Carolina  Univ., 

Chapel  Hill.  Dept.  of  Environmental  Sciences  and 

Engineering. 

For  primary  bibliographic  entry  see  Field  06B. 

W7 1-09932 

3F.  Conservation  in  Agriculture 


QUANTITY    AND    CHEMICAL    QUALITY    OF 
RETURN  FLOW, 

I'tah  Water  Research  Lab,  Logan. 

For  primary  bibliographic  entry  sec  Field  05B. 

W7I-09936 


INSECTICIDE  USAGE  AND  RESIDUES  IN  A 
NEWLY  DEVELOPED  GREAT  PLAINS  IR- 
RIGATION DISTRICT, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. 

For  primary  bibliographic  entry  sec  Field  05B. 
W7  I -09941 


POLLUTION       OF       IRRIGATION       WORKS, 
WATER  SUPPLIES,  AND  WATER  COURSES. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-09983 


THE  INFLUENCE  OF  ASHED  POULTRY 
MANURE  ON  SOIL,  SNAP  BEANS,  AND  TO- 
MATOES, 

Pennsylvania  State  Univ.,  College  Park.  Agricul- 
tural Experiment  Station. 

For  primary  bibliographic  entry  see  Field  05D. 
W71-10355 


VALUE  OF  PROCESSED  POULTRY  WASTE  AS 
A  FEED  FOR  RUMINANTS, 

Pennsylvania  State  Univ.,  University  Park. 
For  primary  bibliographic  entry  sec  Field  05D. 
W7I-10358 


EFFECTS  OF  MANURE  APPLICATIONS  AND 
MITE  PREDATION  ON  CORN  ROOTWORM 
POPULATIONS  IN  MINNESOTA, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Entomology. 

Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  sec  Field  05C. 

W7I-10359 


SUBSURFACE  IRRIGATION  TODAY  AND 
TOMORROW  IN  CALIFORNIA, 

California  Univ.,  Riverside. 
S.  Davis,  and  S.  D.  Nelson. 

American  Society  of  Agricultural  Engineers.  Na- 
tional Irrigation  Symposium  Paper.  Univ  Nebr,  Lin- 
coln, Nov,  1970.  8  p,  1  fig. 

Descriptors:  *Subsurfacc  irrigation,  'Trickle  ir- 
rigation. Percolation,  Irrigation  systems.  Irrigation, 
Irrigation  efficiency.  Root  zone,  'Soil  moisture 
movement.  Polyvinyl  chloride,  "Capillarity,  Water 


utilization,  'Plastic  pipes,  Polyethylene,  Research 
and    development,    Water    pollution.    Fertilizers, 
Evaporation,  California,  Iron  oxides. 
Identifiers:  Experimental  design. 

Subsurface  irrigation  is  the  application  of  water 
under  the  soil  surface  that  moves  by  capillarity  into 
the  root  zone  of  the  crop.  Applying  water  at  the 
surface  in  a  similar  manner  is  called  trickle  irriga- 
tion. Research  on  subsurface  and  trickle  irrigation 
is  being  conducted  by  the  Agricultural  Research 
Service  at  Riverside,  Calif.  Objectives  of  the  study 
arc  to:  ( 1 )  evaluate  subsurface  and  trickle  systems, 
(2)  evaluate  subsurface  water  movement,  (3)  com- 
pare subsurface  and  trickle  systems  with  conven- 
tional irrigation  systems,  (4)  determine  water  use, 
and  (5)  determine  whether  production  differences 
exist  between  conventional  systems  and  subsurface 
systems.  Although  many  research  problems  remain 
to  be  solved,  the  future  of  subsurface  and  trickle  ir- 
rigation is  promising.  Applying  water  by  subsurface 
and  trickle  irrigation  is  promising.  Applying  water 
by  subsurface  or  trickle  methods  decreases  waste 
of  water  and  fertilizer.  Reducing  fertilizer  losses 
reduces  pollution  in  rivers  and  lakes.  Subsurface 
and  trickle  irrigation  offer  a  means  of  positively  dis- 
tributing irrigation  water  with  minimum  evapora- 
tion and  deep  percolation  losses.  Some  commer- 
cially produced  subsurface  and  trickle  irrigation 
applicators  arc  described.  (USBR) 
W71-10387 


seasons  the  Bureau  of  Reclamation  has  employed  a 
remote  control  system  using  VHF  radio  equipment 
to  control  releases  from  a  storage  dam  for  a 
21,800-acre  irrigation  project  in  southwest  Mon- 
tana. A  second  installation  in  operation  for  one 
season  controls  releases  to  the  main  supply  canals 
from  the  diversion  dam.  Information  on  the 
economics  for  selecting  such  a  system,  and  a 
description  of  the  equipment  installed  are 
presented.  Automation  of  water  supply  and  dis- 
tribution systems  for  an  irrigation  unit  requires 
considerable  study.  A  detailed  operating  plan  must 
include  such  data  as  canal  size,  control  structure  lo- 
cation, weather  records,  and  planned  operating 
staff.  Main  points  of  control  that  must  be  deter- 
mined are:  reservoir  hcadworks,  principal  canal 
hcadworks,  key  checks,  and  wasteways.  A  cost 
study  must  be  made  to  determine  whether  the 
proposed  installation  will  result  in  an  operational 
savings  in  manpower  and  water.  Finally,  a  com- 
petent maintenance  staff  is  required  to  make  the 
operation  successful.  (USBR) 
W71-10391 


BASIC  EQUIPMENT  IN  AUTOMATIC 
DELIVERY  SYSTEMS, 

Bureau  of  Reclamation,  Sacramento,  Calif. 
C.  P.  Buyalski. 

American  Society  of  Agricultural  Engineers,  Na- 
tional Irrigation  Symposium  Paper,  Univ  Nebr,  Lin- 
coln, Nov,  1970.  1 8  p,  8  fig,  8  ref. 

Descriptors:  Automation,  'Automatic  control. 
Mechanization,  Pipelines,  Water  conveyance, 
♦Water  control,  Irrigation  systems,  Canals,  Irriga- 
tion efficiency,  Check  valves.  Pumping  plants,  Dis- 
tribution systems,  Sensors,  'Turnout  gates,  Com- 
puter applications,  'Irrigation  engineering.  Analog 
computers.  Turnouts,  'Check  structures. 

Emphasis  is  placed  on  showing  that  practical,  auto- 
matic control  systems  for  main  canals,  pressure 
pipe  distribution  systems,  and  farm  turnouts  arc 
available.  Typical  and  basic  forms  of  control 
systems  and  equipment  being  applied  successfully 
to  delivery  systems  constructed  by  the  Bureau  of 
Reclamation  arc  described.  The  approach  taken  is 
first  to  discuss  a  simple  form  of  automatic  control 
system,  the  'Little  Man,'  and  then  add  components 
to  achieve  greater  flexibility  of  operation.  The 
hydraulic  filter  level  offset  method  of  automatic 
downstream  control  of  canal  check  gates  shows 
how  the  application  of  control  theory  can  result  in 
achieving  optimal  automation  with  equipment  of 
relatively  simple  design.  Conveyance  of  irrigation 
water  can  be  readily  made  automatic  from  the  main 
canal  hcadworks  to  the  farm  turnout.  (USBR) 
W71-10389 


AUTOMATION  FOR  SMALL  IRRIGATION 
PROJECTS. 

Bureau  of  Reclamation,  Bismarck,  N.  Dak. 
T.  E.  Mann. 

Preparer  1289,  American  Society  of  Civil  En- 
gineers, Nat  Water  Resources  Engineering  Meet- 
ing, Phoenix.  Ariz,  Jan,  1971. 

Descriptors:  'Automatic  control.  Automation,  'Ir- 
rigation systems.  Check  structures.  Future  planning 
(Projected).  Decision  making.  Weather,  Transmit- 
ters, 'Remote  control.  Telemetry  systems,  Com- 
munication, Canals,  Cost  analysis,  'Operation  and 
maintenance.  Reservoirs,  Hcadworks,  Costs,  VHF, 
Telephones. 

Identifiers:  Communication  systems.  Bureau  of 
Reclamation,  Missouri  River  Basin  Proj. 

Present  trends  are  to  use  more  automatic  and 
remote    controls    on    irrigation    projects.    For    3 


PAHRUMP  FIELD  LABORATORY, 

Nevada  Univ.,  Reno.  Nevada  Agricultural  Experi- 
ment Station. 
Jack  D.  Wise. 

Nevada  Ranch  and  Home  Review,  Spring-Summer 
1969,  Vol  4,  No  5,  p  6-7.  5  fig. 

Descriptors:  'Experimental  farms,  'Farm  manage- 
ment, 'Irrigation  efficiency.  'Planting  manage- 
ment, 'Soil-water-plant  relationships,  Nevada, 
Reservoirs,  Roads,  Crop  production.  Varieties, 
Land  development.  Reclamation,  Soil  amend- 
ments. Cultivation,  Weed  control.  Irrigation  wells. 
Water  supply,  Cotton,  Sorghum,  Instrumentation, 
Furrow  irrigation. 

Identifiers:  Pahrump  Field  Laboratory  (Nevada), 
Nevada  Agricultural  Experiment  Station,  Tailing 
Pond. 

The  Pahrump  Field  Laboratory  of  the  Nevada 
Agricultural  Experiment  Station  was  established  to 
help  solve  agricultural  problems  in  southern 
Nevada.  Seventeen  and  one-half  acres  arc  for 
agricultural  experiments,  and  about  8  acres  include 
a  reservoir,  tailing  pond,  roads  and  farmstead. 
Local  problems  concerning  irrigation,  crop  varie- 
ties, and  new  crops  will  be  investigated.  New  land 
development,  sodic  soil  reclamation  by  soil  amend- 
ment, planting  rates,  plant  species,  cultivation 
practices  and  weed  control  will  be  studied  in  field 
experiments.  A  superintendent  technician,  and  2 
part-time  horticulturists  comprise  the  staff.  There 
are  2  irrigation  wells,  and  a  3-acrc-foot  reservoir, 
which  supply  over  1 200  gallons  per  minute  through 
3500  feet  of  irrigation  pipe.  Five  photographs  show 
cotton  and  sorghum  trials,  the  laboratory  reservoir, 
climatological  instrumentation,  and  furrow  irriga- 
tion. (Popkin-Arizona) 
W71-10414 


A    WAY    TO   SAVE    WATER.    CONTROLLING 
SEEPAGE  WITH  PLAYA  SEDIMENTS, 

Agricultural  Research  Service,  Reno,  Nev.  Soil  and 
Water  Conservation   Research   Div;   and   Nevada 
Univ.,  Reno.  Nevada  Agricultural  Experiment  Sta- 
tion. 
For  primary  bibliographic  entry  sec  Field  04A. 

W71-10415 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  of  Water  on  the  Surface 


04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


LAND  TENURE  AND  VALUE  RESPONSE  TO 
WATERWAY  IMPROVEMENT:  THEORY  AND 
PRELIMINARY  RESEARCH  DESIGN, 

Oklahoma     State     Univ.,     Stillwater,     Dcpt.     of 

Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W7 1-09937 


AN    ANNOTATED    BIBLIOGRAPHY    ON    THE 
DESIGN  OF  WATER  RESOURCES  SYSTEMS, 

California   Univ.,  Los  Angeles.   Dept.  of  Systems 

Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W7  I -09938 


EVALUATING      URBAN     CORE     USAGE     OF 
WATERWAYS  AND  SHORELINES, 

Battcllc,  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 

For  primary  bibliographic  entry  sec  Field  06B. 
W7  1-09940 


INLAND  LAKES         AND         SHORELANDS 

MANAGEMENT  IN  THE  GREAT  LAKES 
STATES  AND  NEW  ENGLAND, 

Huron    River    Watershed    Council,    Ann    Arbor, 
Mich.  Inland  Lakes  and  Shorcland  Project. 
Jerome  K   Fulton. 

Huron  River  Watershed  Council,  Inland  Lakes  and 
Shorelands  Project  Report,  1971.  72  p.  OWRR 
Project  C- 1  874  (No.  3  174)  (2). 

Descriptors:  "Lakes,  *Water  management  (Ap- 
plied), "Reviews,  *New  England,  "Great  Lakes 
Region,  Land  management.  Regulation,  Legisla- 
tion, Recreation,  Water  quality  control.  Zoning, 
Watershed  management,  Planning,  Administration. 
Identifiers:  "Lake  management. 

The  status  of  inland  lakes  and  shorelands  manage- 
ment in  the  Great  lakes  States  and  New  England  is 
summarized.  Resource  management  categories 
analyzed  include:  aquatic  nuisance  control,  land 
and  water  use  planning,  public  access,  zoning  of 
land  and  water,  fish  management  and  lake  manage- 
ment research.  The  report  is  based  on  available 
printed  information  and  personal  interviews  with 
selected  state  officials.  It  is  one  phase  of  a  larger 
research  project  related  to  the  management  of  in- 
land lakes  and  shorelands  (Knapp-USGS) 
W7  I -09945 


SELECTED  HYDROLOGIC  CHARAC- 

TERISTICS    OF    THE     SABINE     RIVER     AND 
BAYOU  ANACOCO,  LOUISIANA  AND  TEXAS, 
Geological  Survey,  Baton  Rouge.  La. 
lor  primary  bibliographic  entry  see  Field  05B. 
W7  I -09946 


PROCEEDINGS     OF     TWENTY-FOURTH     AN- 
NUAL NEVADA  WATER  CONFERENCE. 

For  primary  bibliographic  entry  sec  Field  OoB. 
W7  1-09951 


FLOOD  PLAIN  INFORMATION,  JAMES  RIVER 
AND  TRIBUTARIES.  SPRINGFIELD,  MISSOU- 
RI, PART  2. 

( Drps  of  Engineers.  Little  Rock,  Ark. 

Army  Corps  of  Engineers  Flood  Plain  Report,  June 
1970   34  p.  IK  fig.  26  plate.  I  I  tab. 


Descriptors:  "Floods,  "Flood  damage,  "Missouri, 
Flood  plains,  Flood  control,  Non-structural  alter- 
natives. Maximum  probable  flood. 
Identifiers:  Springfield  (Missouri),  Standard  Pro- 
ject Flood,  Intermediate  Regional  Flood. 

Flooding  of  the  James  River,  Springfield,  Missouri 
is  described  in  a  report  of  flood  plain  problems 
based  on  records  of  rainfall,  runoff,  and  historical 
and  present  flood  heights.  Maps,  photographs, 
profiles,  and  cross  sections  indicate  the  extent  of 
flooding  that  has  occurred  and  which  may  be  ex- 
pected to  occur  in  the  future.  The  information  is 
for  use  in  study  and  planning  ways  to  minimize  vul- 
nerability to  flood  damages  by  control  of  flood 
plain  use  by  zoning  and  subdivision  regulations,  the 
construction  of  flood  protection  works,  or  by  com- 
binations of  these  approaches.  Peak  discharges  of 
the  Intermediate  Regional  Flood  at  Kinser  Bridge 
on  James  River  is  66,000  cfs.  Peak  discharges  for 
the  Standard  Project  Flood  at  Kinser  Bridge  on 
James  River  is  1  19,000  cfs.  (Woodard-USGS) 
W7 1-09972 


FLOOD  PLAIN  INFORMATION,  SAN  JACINTO 
RIVER  (SAN  JACINTO  TO  RAILROAD 
CANYON),  RIVERSIDE  COUNTY,  CALIFOR- 
NIA. 

Corps  of  Engineers,  Los  Angeles,  Calif. 

Army  Corps  of  Engineers  Flood  Plain  Report,  May 
1 970.  3 1  p,  1 6  fig,  26  plate,  8  tab. 

Descriptors:  "Floods,  "Flood  damage,  "California, 
Flood  plains.  Regional  flood,  Flood  forecasting, 
Flood  control.  Historic  flood. 

Identifiers:  "San  Jacinto  River  (Calif),  "Flood 
records,  Standard  Project  Flood,  Intermediate  Re- 
gional Flood. 

Flooding  along  the  San  Jacinto  River  from  Railroad 
Canyon  to  the  City  of  San  Jacinto,  an  area  that  is 
locally  known  as  the  San  Jacinto  and  Pcrris  Val- 
leys, is  described  to  aid  in  solving  local  flood 
problems  and  in  planning  the  best  utilization  of 
flood-prone  lands.  Maps,  profiles,  cross  sections, 
and  text  material  relating  the  extent  of  past  flood- 
ing to  floods  which  might  occur  in  the  future  are 
based  on  available  records  of  rainfall  runoff,  histor- 
ical flood  heights  and  other  technical  data.  The  lar- 
gest flood  of  record  in  the  San  Jacinto  River  oc- 
curred on  February  16,  1927,  and  had  an  estimated 
peak  discharge  of  45,000  cubic  feet  per  second  at 
the  State  Route  74  bridge  near  the  City  of  San 
Jacinto.  The  damage  to  agricultural,  highway  and 
railway  properties  was  estimated  at  $500,000 
(1927  dollars).  The  Standard  Project  Flood  would 
have  a  peak  discharge  varying  between  73,500  and 
95,000  cubic  feet  per  second  for  the  study  reach. 
(Woodard-USGS) 
W7  1-09973 


INPUT-OUTPUT     RELATIONSHIPS     FOR     AN 
EPHEMERAL  STREAM  CHANNEL  SYSTEM, 

Agricultural     Research     Service,     Tucson,     Ariz. 

Southwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02A. 

W71-IOOI4 


A  STUDY  OF  D1STRICTWISE  DISTRIBUTION 
OF  RAINFALL  IN  BIHAR, 

Meteorological  Office,  Poonu  (India). 

For  primary  bibliographic  entry  see  Field  02B. 

W7 1-10015 


DETERMINING  SIGNIFICANCE  AND  PRECI- 
SION OF  ESTIMATED  PARAMETERS  FOR  RU- 
NOFF FROM  SEMIARID  WATERSHEDS, 

Agricultural     Research     Service,     Tucson.     Ariz. 
Southwest  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  02A. 
W7 1-10027 


ANNUAL,  SEASONAL,  AND  MONTHL 
CHANGES  IN  RUNOFF  IN  THE  UNITEI 
STATES, 

Indiana  Univ.,  Bloomington.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02E 
W7 1-10029 


MANAGEMENT  STUDY  OF  A  TRANSITIONA 
DELTA  SYSTEM, 

STORM  Engineering  Design.  San  Rafael,  Calif. 
David  Russell  Storm. 

In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  th 
Bucharest  Symposium,  May  6-14,  1969:  Interns; 
tional  Association  of  Scientific  Hydrology-Unesc 
Co-edition,  p  443-453,  1970.  1 1  p.  I  fig,  1  tab 
(Also  published  in  IASH  Publication  No  91,  1970) 

Descriptors:  "Deltas,  "California,  "Water  manage 
ment  (Applied),  Reclamation,  Agriculture,  Watc 
pollution,  Saline  water  intrusion,  Hydraulic  mining 
Sedimentation,  Silting,  Droughts,  Drainag 
systems,  Environment,  Conservation. 
Identifiers:  Sacramento-San  Joaquin  Delta  (Calif). 

The  100  years  of  continuous  water  managemen 
and  control  of  the  Sacramento-San  Joaquin  Delta 
as  related  to  era  and  stage  of  development,  i 
described.  The  example  of  this  devclopmcnta 
process  has  much  to  contribute  to  effective  and  ef 
ficicnt  water  management  technology,  particular!' 
as  it  applies  to  the  physical  changes  made,  or  con 
templated  to  accommodate  the  multiplicity  o 
Delta  land  and  water  uses.  Land  reclamation 
agriculture,  ocean  salinity  incursion,  hydraulic 
mining  debris,  droughts,  marine  borers,  water  pol 
lution,  agricultural  drainage,  environmenta 
management,  and  full  development  arc  reviewed 
(Knapp-USGS) 
W71-10057 


PROBLEMS  IN  CALCULATING  ANE 
FORECASTING  STREAMFLOW  (RUSSIAN 
VOPROSY  PROGNOZOV  I  RASCHETOV 
STOKA  REK). 

Dal'nevostochnyy  Ordena  Trudovogo  Krasnogc 
Znamcni  Nauchno-lsslcdovatcl'skii 

Gidrometcorologichcskiy  Institut  Trudy,  No  31 
Gidrometeoizdat,  Leningrad,  1970.  1  80  p. 

Descriptors:  "Hydrograph  analysis,  "Streamflow 
forecasting,  "Flood  routing,  "Hydrologic  cycle 
"Rainfall-runoff  relationships,  Channel  flow,  Rair 
gages,  Water  balance.  Heat  balance,  Meteorologi 
cal  data,  Watersheds  (Basins),  River  systems 
Water  storage,  Precipitation  (Atmospheric),  Peak 
discharge.  Water  yield,  Statistical  methods,  Watei 
conveyance,  Flow  rates,  Soils,  Routing. 
Identifiers:  "USSR,  "Transbaykal,  "Siberia.  "Fat 
East,  "Maritime  Territory,  Lake  Baykal,  Lake 
Khanka,  Amur  River,  Ussuri  River. 

This  collection  of  1 6  articles  is  devoted  to  problems 
of  hydrograph  analysis,  streamflow  forecasting  anc 
flood  routing  in  the  Soviet  Union  east  of  Lake 
Baykal.  The  principal  areas  examined  include  the 
Amur  and  Ussuri  River  basins  in  the  Transbaykal 
and  Lake  Khanka  in  the  Maritime  Territory.  These 
papers  arc  intended  for  use  by  hydrologists  and 
geographers  concerned  with  analyzing  formation  ol 
runoff  and  engaged  in  computing  and  forecasting 
the  flood  regime  of  rivers.  (See  also  W71-I018I 
thru  W7I-10189)  (Joscfson-USGS) 
W7I-1O180 


A    FLOOD    HYDROGRAPH    FORECAST    FOR 

RIVERS  OF  EASTERN  TRANSBAYKAL  BASED 

ON     PRECIPITATION     (RUSSIAN:     PROGNOZ 

GIDROGRAFA  PAVODKOV  REK 

VOSTOCHNOGO    ZABAYKAL'YA    PO    OSAD- 

KAM), 

A.  V.  Bystrov. 

In:     Problems     in     Calculating    and     Forecasting 

Streamflow  (Voprosy  prognozov  i  raschetov  stoka 

rek),       Dal'nevostochnyy       Ordena       Trudovogo 

Krasnogo       Znamcni       Nauehno-lsslcdovatcl'skiy 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Control  of  Water  on  the  Surface — Group  4A 


Gidrometeorologicheskiy  Institut  Trudy,  No  31; 
Gidrometeoizdat,  Leningrad,  p  113-122,  1970.  10 
p,  1  fig,  3  tab,  5  ref. 

Descriptors:  *Runoff  forecasting,  'Hydrographs, 
•Rainfall-runoff  relationships,  *Peak  discharge, 
•Flood  routing.  River  basins,  Rivers,  Time  lag. 
Recession  curves,  Flood  plains.  Water  levels. 
Discharge  (Water),  Precipitation  (Atmospheric). 
Identifiers:  'USSR,  *Transbaykal,  Chernyy  Uryum 
River,  Travel  time. 

The  flow  of  water  in  the  Chernyy  Uryum  River 
basin  is  calculated  from  150  average  daily 
discharges  over  the  period  1956-65.  A  graph  of  in- 
flow to  the  basin  is  transformed  into  a  hydrograph 
of  potential  runoff,  which  is  reduced  to  a  computed 
hydrograph  by  indirect  calculation  of  losses.  A 
coaxial  graphic  correlation  is  used  to  convert 
potential  runoff  into  predicted  discharge.  An- 
tecedent basin  conditions  and  the  ordinates  of  max- 
imum and  actual  runoff  hydrographs  at  the  rising 
stage  of  the  flood  and  maximum  runoff  and  the  or- 
dinates of  maximum  and  actual  runoff  hydrographs 
at  the  receding  stage  of  the  flood  are  used  to  con- 
struct coaxial  graphs  of  relationships  between  vari- 
ables. The  forecasting  method  is  based  on  channel 
lag  curves  covering  the  entire  range  of  changes  in 
water  level.  A  family  of  unit  curves  of  channel  lag  is 
recommended  for  a  floodplain  channel  since  it  al- 
lows for  the  varying  conditions  of  flood  wave  move- 
ment in  a  channel  and  of  water  flow  onto  a  flood- 
plain.  (See  also  W  7 1  - 1 0 1 80 )  (Josefson-USGS ) 
W71-I0181 


FORECASTING  FLOOD  RUNOFF  USING  UNIT- 
FUNCTION  TRANSFORMATIONS  (RUSSIAN: 
PROGNOZ  STOKA  PAVODKOV  PO  ELEMEN- 
TARNYM  TRANSFORMATSIONNYM  FUNKT- 
SIYAMI), 

L.  V.  Barvinskaya.  and  L.  I.  Shilina. 
In:  Problems  in  Calculating  and  Forecasting 
Strcumflow  (Voprosy  progno/ov  i  raschctov  stoka 
rck),  Dal'ncvostochnyy  Ordena  Trudovogo 
Krasnogo  Znameni  Nauchno-lsslcdovatel'skiy 
Gidrometeorologicheskiy  Institut  Trudy,  No  31; 
Gidrometeoizdat.  Leningrad,  p  102-112,  1970.  I  I 
p.  4  fig,  3  tab,  7  ref. 

Descriptors:  *  Runoff.  *Hood  forecasting,  •Hydro- 
graph  analysis,  'Channel  flow,  *Flood  routing, 
Precipitation  (Atmospheric),  Hydrographs.  Water 
yield.  Inflow,  Water  levels.  Water  storage,  Channel 
morphology.  Time  lag.  Floodwatcr,  Flash  floods. 
Discharge  (Water).  Antecedent  precipitation. 
Identifiers:  *USSR.  'Transbaykal,  *Maritime  Ter- 
ritory. Avvakumovka  River,  Nercha  River,  Travel 
time. 

A  method  of  forecasting  storm  flood  runoff  is  ex- 
amined for  the  Avvakumovka  River  in  the 
Maritime  Territory  and  for  the  Nercha  River  in 
Eastern  Transbaykal.  The  forecast  is  based  on  unit- 
function  transformations  in  which  flood  flow  is  ad- 
justed for  the  influence  of  geomorphological  fac- 
tors. Channel  flow  is  determined  by  volume  and 
precipitation  techniques.  In  flood  forecasts  based 
on  volume  techniques,  total  inflow,  preconiputed 
for  an  advance  period,  is  adjusted  for  channel 
storage  and  time  of  travel  of  flood  waves  to  define 
transformed  hydrographs  of  outflow  from  a  basin. 
Flood  forecasts  using  precipitation  techniques  are 
based  on  determinations  of  water  yield  of  the  basin 
and  runoff  losses  to  define  a  hydrograph  of  basin 
inflow  and  outflow.  A  method  of  coaxial  graphic 
correlation  is  used  to  convert  a  100%  runoff  hydro- 
graph  to  a  computed  hydrograph.  Calculation  of 
the  movement  of  a  flood  wave  in  a  floodplain  chan- 
nel by  unit-function  transformations  makes  it  possi- 
ble to  obtain  reliable  forecasts  of  the  rate  of 
discharge  and  t<>  define  the  flood  wave  of  a  flash 
flood.  (See  also  W7I  ltd 80)  (Josefson-USGS) 
W7I-10182 


A  STORM  FLOOD  HYDROGRAPH  FORECAST 
BASED  ON  CHANNEL  CONVEYANCE  (RUS- 
SIAN:      PROGNOZ       GIDROGRAFA       DOZH- 


DEVYKH  PAVODKOV  S  UCHETOM  PROPUSK- 
NOY  SPOSOBNOSTI  POYMENNOGO  RUSLA), 

V.  M.  Lylo. 

In:  Problems  in  Calculating  and  Forecasting 
Strcamflow  (Voprosy  prognozov  i  raschetov  stoka 
rek),  Dal'nevostochnyy  Ordena  Trudovogo 
Krasnogo  Znameni  Nauchno-Issledovatel'skiy 
Gidrometeorologicheskiy  Institut  Trudy,  No  31; 
Gidrometeoizdat,  Leningrad,  p  77-101,  1970.  25  p, 
4  fig,  3  tab,  27  ref. 

Descriptors:  *  Flood  routing,  *Streamflow  forecast- 
ing, *  Flood  forecasting,  •  Water  conveyance, 
•Hydrograph  analysis,  Channel  flow.  Water 
balance,  Water  storage.  Discharge  (Water),  Ru- 
noff, Recession  curves.  Precipitation  (Atmospher- 
ic), Antecedent  precipitation,  Water  yield,  Water 
levels.  Flow,  Hydrologic  aspects,  Time  lag. 
Identifiers:  *USSR,  *Maritime  Territory,  •Trans- 
baykal, Suchan  River,  Unda  River,  Travel  time. 

Channel  flow  may  be  computed  in  two  ways:  by  a 
water  balance  equation  based  on  channel  storage 
and  by  a  typical  recession  curve  based  on  precipita- 
tion. Flood  routing  down  a  channel  is  determined 
by  successive  approximation  of  values  selected 
from  unit  lag  curves.  Multichannel  flood  routing  is 
calculated  by  successive  multiplication  of  the  or- 
dinates of  an  inflow  hydrograph  by  each  of  the  or- 
dinates of  a  unit  lag  curve.  In  defining  a  flood 
hydrograph  from  precipitation,  discharges  are  pre- 
dicted on  the  basis  of  100%  runoff  adjusted  for  the 
effect  of  many  independent  variables  using  coaxial 
graphs.  Coaxial  graphic  correlation  accounts  in- 
directly for  the  distribution  of  runoff  losses  in  time. 
The  most  effective  variables— 100%  runoff,  an- 
tecedent moisture  conditions  of  the  basin  and 
channel  storage— are  used  in  the  forecast.  Two  river 
basins-the  Suchan  River  in  the  Maritime  Territory 
and  the  Unda  River  in  Eastern  Transbaykal— are 
used  to  illustrate  different  flood  routing  techniques. 
(See  also  W7  1-10180)  (Josefson-USGS) 
W71-I0183 


CALCULATIONS  OF  PEAK  DISCHARGE  OF 
FLOOD  RUNOFF  ON  RIVERS  OF  THE  AMUR 
BASIN  USING  THE  METHOD  OF  ADJUST- 
MENT (RUSSIAN:  RASCHETY  MAKSIMAL*- 
NYKH  RASKHODOV  PAVODOCHNOGO 
STOKA  REK  BASSEYNA  AMURA  PO  METODU 
KORREKTSII), 
T.  G.  Ponomareva. 

In:  Problems  in  Calculating  and  Forecasting 
Strcamflow  (Voprosy  prognozov  i  raschctov  stoka 
rek),  Dal'ncvostochnyy  Ordena  Trudovogo 
Krasnogo  Znameni  Nauchno-Issledovatel'skiy 
Gidrometeorologicheskiy  Institut  Trudy.  No  31; 
Gidrometeoizdat.  Leningrad,  p  69-76,  1970.  8  p,  3 
fig,  4  tab,  3  ref. 

Descriptors:  *Dischargc  (Water),  *Runoff, 
•Rivers,  'Watersheds  (Basins),  'Rainfall-runoff 
relationships.  Peak  discharge.  Distribution  pat- 
terns. Precipitation  (Atmospheric),  Regions, 
Probability.  Foreign  research. 

Identifiers:  'USSR,  'Far  Fast,  Amur  River,  Chita 
River,  Ingoda  River,  Nomograms,  Regionali/ation. 

The  principle  of  adjustment  presupposes  that  a 
transfer  of  knowledge  of  the  flood  runoff  of  a  gaged 
basin  to  that  of  an  ungaged  one  is  possible  provided 
adjustments  to  differences  in  certain  leading 
physico-geographic  factors  arc  introduced  into  the 
calculations  for  the  examined  basin.  In  the  case  of 
the  Upper  and  Middle  Amur  basin,  the  principal 
factors  to  be  considered  are  the  regime  of  rain 
showers  and  the  size  of  the  basin  area.  The  average 
calculation  error  for  maximum  runoff  data  is 
1  1.39? ;  the  maximum  error  is  56.2%  and  in  93%  of 
the  cases  the  errors  do  not  exceed  plus  or  minus 
30%.  One  of  the  advantages  of  adjustment  is  that  it 
is  possible  not  only  to  calculate  peak  discharges 
with  a  sufficient  accuracy  but  also  to  show  the  er- 
rors allowed  in  analyzing  original  data  or  to 
establish  their  unreliability.  (Sec  also  W71-10180) 
(Josefson-USGS) 
W71-10I84 


A  CHANNEL  NETWORK  AND  DESCRIPTIONS 
OF  FLOOD  RUNOFF  ON  RIVERS  IN  THE 
SOUTHERN  PART  OF  THE  SOVIET  FAR  EAST 
(RUSSIAN:  RUSLOVAYA  SET'  I  KHARAK- 
TERISTIKI  PAVODOCHNOGO  STOKA  REK 
YUGA  DAL'NEGO  VOSTOKA), 
For  primary  bibliographic  entry  see  Field  02E. 
W71-10185 


CALCULATING  THE  WATER  BALANCE  OF 
LAKE  KHANKA  (RUSSIAN:  K  RASCHETU 
VODNOGO  BALANSA  OZ.  KHANKA), 

For  primary  bibliographic  entry  see  Field  02H. 
W71-10186 


TOTAL  EVAPORATION  IN  THE  AMUR 
OBLAST  AND  MARITIME  TERRITORY  DUR- 
ING SUMMER  MONTHS  (RUSSIAN:  SUMMAR- 
NOYE  ISPARENIYE  ZA  LETNIYE  MESYATSY 
V  AMURSKO-PRIMORSKOY  OBLASTI), 
For  primary  bibliographic  entry  see  Field  02D. 
W71-10187 


RELATIONSHIP  BETWEEN  ANNUAL  RUNOFF 
OF  RIVERS  OF  EASTERN  SIBERIA  AND  THE 
SOVIET  FAR  EAST  AND  THE 

HEAT/MOISTURE  RATIO  (RUSSIAN: 

ZAVISIMOST'      GODOVOGO      STOKA      REK 
VOSTOCHNOY  SIBIRI  I  DAL'NEGO  VOSTOKA 
OT  SOOTNOSHENIYA  TEPLA  I  YLAGI), 
For  primary  bibliographic  entry  see  Field  02D. 
W71-10188 


STORM  FLOOD  FORMATION  PROCESSES 
(RUSSIAN:  PROTSESSY  FORMIROVANIYA 
DOZHDEVYKH  PAVODKOV), 

For  primary  bibliographic  entry  sec  Field  02E. 
W71-10189 


OKLAHOMA  WATER  LAW,  STREAM  AND 
SURFACE,  THE  WATER  CONSERVATION 
STORAGE  COMMISSION  AND  THE  1965  AND 
1967  AMENDMENTS, 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-102I5 


REAPPRAISAL  OF  WATER  SUPPLY 
RESOURCES  IN  DELAWARE  RIVER  BASIN 
USING  SYNTHETIC  HYDROLOGY, 

Pennsylvania  Dept.   of  Forests  and   Waters,   Har- 

risburg.  Water  Resources  Branch. 

Yu  Shiao,  and  John  E.  McSparran. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  570-580. 

June  1 97  1 .  I  I  p,  4  fig.  2  tab,  9  ref. 

Descriptors:  *Streamflow  forecasting,  'Droughts, 
•Simulation  analysis,  •Synthetic  hydrology, 
•Delaware  River,  Water  resources  development. 
Systems  analysis.  Frequency  analysis.  Water  yield. 
Probability,  Planning,  Forecasting,  Delaware  River 
Basin  Commission,  Time  series  analysis. 

The  60 's  drought  (  1961-1966)  had  its  center  over 
the  Delaware  River  basin  and  caused  water  supply 
shortages  to  New  York  City,  Philadelphia,  and 
many  other  towns  and  industries  in  the  basin.  Until 
this  event  occurred,  the  existing  water  supply 
sources  and  those  planned  for  the  future  had  been 
considered  adequate,  as  they  were  designed  for  the 
worst  drought  of  record  (usually  the  1930-31 
drought).  By  analyzing  generated  strcamflow 
traces,  a  definite  relationship  was  shown  between 
the  accumulated  rainfall  deficiency  during  the 
drought  and  the  return  periods  associated  with 
various  durations  of  runoff  in  the  drought.  This  in- 
dicated that  generated  traces  can  be  used  to  stan- 
dardize the  hydrology  over  an  area  where  the  inten- 
sity of  drought  varied.  Synthetic  hydrology  was 
used  to  determine  yield-probability  relationships 
for  50-ycar  periods,  and  shortage-yield-frequcncy 
relationships  for  existing  and  planned  water-supply 
reservoirs.  It  was  also  used  to  determine  yield- 
probability  relationships  for  reservoir  systems 
within  the  basin.  Although  it  was  found  that  with 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  of  Water  on  the  Surface 


the  streamflow  generating  models  (first  order  Mar- 
kov) in  common  use  today,  it  is  not  possible  to 
definitely  determine  the  actual  frequency  of  a  very 
severe  historic  drought,  it  is  possible  to  place  a 
drought  in  perspective  by  using  synthetic  hydrolo- 
gy. (Knapp-USGS) 
W71-10320 


A  STORM  FLOOD  HYDROGRAPH  FORECAST 
FOR  RIVERS  ON  THE  MARITIME  TERRITO- 
RY FROM  RUNOFF  OF  REPRESENTATIVE 
BASINS  (Metodika  prognoza  gidrografa  dozh- 
devykh  pavodkov  rek  Primor'ya  na  osnove  ucheta 
stoka  pokazatel'nykh  basseynov), 
E.  A.  Popova. 

In:  Voprosy  prognozov  i  raschctov  stoka  rek,  Dal'- 
nevostochnyy  Nauchno-Issledovatcl'skiy 

Gidrometeorologichcskiy  Institut  Trudy,  No  31; 
Leningrad,  p  123-128,  1970.  6  p,  1  fig,  3  tab,  6  ref 

Descriptors:  'Hydrograph  analysis,  *  Flood 
forecasting,  *  Runoff,  *Modcl  studies,  *Flood  rout- 
ing, Rivers,  Discharg  (Water),  Inflow,  Hydro- 
graphs,  Water  levels,  Channel  flow,  Time  lag. 
Mathematical  models. 

Identifiers:  *USSR,  Maritime  Territory,  Ulakhc 
River,  Channel  lag.  Travel  time,  Hydrologic 
forecasts. 

A  prediction  of  water  discharge  may  be  based  on  a 
calculation  of  the  runoff  of  representative  basins. 
An  approximate  calculation  of  the  runoff  of  small 
rivers  is  made  on  the  day  of  forecast.  Channel  lag 
curves,  which  depend  upon  the  time  of  channel 
flow  and  the  number  of  typical  reaches,  arc  used  to 
calculate  the  transormation  of  average  runoff  from 
representative  basins.  A  computed  flood  hydro- 
graph  is  converted  to  predicted  discharges  by  suc- 
cessive adjustments  based  on  water  inflow,  storage 
capacity  of  the  channel  network,  and  on  specific 
conditions  at  the  time  of  forecast.  The  method  of 
coaxial  graphic  correlation  is  used  for  the  Ulakhc 
River  basin  ( 1 ,720  sq  km )  to  determine  the  accura- 
cy of  computations.  (Sec  also  W71-10180)  (Josef- 
son-USGS) 
W71-10344 


FORECASTING    VOLUME    OF    RUNOFF    AND 
PEAK  FLOW  OF  SMALL  RIVERS  (Prognoz  ob- 
'yema  i  maksimal'nogo  stoka  malykh  rek), 
V.  M.  Lylo,  and  Z.  D.  Mcl'nikova. 
In:  Voprosy  prognozov  i  raschctov  stoka  rek,  Dal'- 
nevostochnyy  Issledovatel'skiy 

Gidrometeorologichcskiy  Institut  Trudy,  No  31; 
Leningrad.  129-140.  1970.  12  p,  3  fig,  2  tab,  10  ref. 

Descriptors:  'Flood  forecasting,  *  Hydrograph 
analysis,  'Rainfall-runoff  relationships.  'Runoff, 
'Flood  routing,  Rivers,  Peak  discharge.  Discharge 
(Water),  Precipitation  (Atmospheric),  Antecedent 
precipitation.  Water  yield.  Time  lag.  Seasonal, 
Channel  flow,  Hydrographs,  Water  storage. 
Identifiers:  'USSR,  *Far  East,  'Maritime  Territo- 
ry. Lake  Khanka,  Suputinka  River,  Sample  basins. 
Antecedent  moisture  condition.  Antecedent 
precipitation  index.  Flood  peak. 

The  data  needed  to  refine  a  storm  flood  hydro- 
graph  for  rivers  of  the  Lake  Khanka  basin  and  the 
Suputinka  River  are  examined  for  developing  a 
forecast  of  the  volume  of  runoff  and  peak  flow  of 
small  rivers  of  the  region.  Based  on  observations  of 
precipitation  and  runoff  of  sample  basins  for  the 
period  1956-68,  a  multi-variable  relationship  was 
established  for  precomputing  storm  runoff  losses. 
The  variables  considered  in  the  relationship  were 
the  antecedent  moisture  condition*  of  the  basin, 
the  flood  season,  and  the  duration  of  the  precipita- 
tion Optimal  (upper  and  lower)  limits  of  a  com- 
puted lime  interval  were  established  from  observa- 
tion data  of  the  Primorskaya  Water  Balance  Sta- 
tion. The  method  used  to  forecast  peak  flow  makes 
it  possible  to  prepare  mass  forecasts  of  runoff  and 
flood  peaks  for  small  sparsely-studied  rivers  of  the 
region  for  a  24-hour  period.  An  8-hour  time  inter- 
val is  most  acceplable  for  basins  with  areas  of  less 
than  500  sq  km,  for  ba»in  areas  of  1 ,000  to  2,000  sq 


kim  a  12-hour  time  interval  is  preferred.  (Sec  also 

W7I-10180)  (Josefson-USGS) 

W71-10345 


CALCULATING  PRECIPITATION  IN  WATER 
BALANCE  ESTIMATES  (Uchet  osadkov  pri  vod- 
nobalansovykh  raschetakh). 

For  primary  bibliographic  entry  sec  Field  02B. 
W71-10346 


A  SHORT-TERM  FORECAST  OF  INFLOW  TO 
THE  RESERVOIR  OF  THE  ZEYSKAYA 
HYDROELECTRIC  POWER  PLANT  (Krat- 
kosrochnyy  prognoz  pritochnosti  v  vodok- 
hranilishche  Zeyskoy  GES), 
V.  G.  Fcdorcy. 

In:  Voprosy  prognozov  i  raschctov  stoka  rek,  Dal- 
nevostochnyy  Nauchno-Issledovatcl'skiy 

Gidrometeorologichcskiy    Institut   Trudy,   No    3  I ; 
Leningrad,  p  141-148,  1970.  8  p,  2  fig,  2  tab,  5  ref. 

Descriptors:  'Streamflow  forecasting,  'Reservoirs, 
'Runoff,  'Inflow,  Statistical  methods,  Correlation 
analysis,  Computers,  Probability,  Seasonal,  An- 
tecedent precipitation,  Channel  flow,  Low  flow. 
Identifiers:  'USSR,  'Far  East,  Zeya  River,  Tok 
River,  Unakha  River,  Tynda  River,  Multiple  cor- 
relation. 

A  method  of  preparing  a  3-  and  5-day  forecast  of 
inflow  to  the  reservoir  of  the  Zcyskaya  Hydroelec- 
tric Power  Plant  during  the  warm  season  is  ex- 
amined. Runoff  of  three  tributaries  of  the  Zeya 
River— the  Tok,  Unakha  and  Tynda— is  used  to 
describe  basin  moisture  conditions  and  antecedent 
precipitation.  The  equations  proposed  for  calculat- 
ing inflow  to  the  reservoir  arc  obtained  by  multiple 
correlation  using  the  Minsk-22  computer. 
Forecasts  of  inflow  to  the  reservoir  should  be  in  the 
form  of  probabilities,  since  the  distribution  of  er- 
rors does  not  satisfy  the  conditions  required  by  the 
normal  law  of  distribution.  (Sec  also  W71-10180) 
(Josefson-USGS) 
W71-10347 


PRECIPITATION  ADJUSTMENTS  FOR  RAIN- 
GAGE  BUCKET  WETTING  (K  voprosu  o  poprav- 
kakh  k  osadkam  na  smachivaniye  vedra). 

For  primary  bibliographic  entry  sec  Field  02B. 

W71-I0348 


HEAT  FLOW  TO  MELTING  ICE  ON  THE  US- 
SURI  RIVER  (Teploprikhod  k  tayushchemu  I'du 
rcki  Ussuri), 

For  primary  bibliographic  entry  see  Field  02C. 
W71-I0349 


TWO  STAGES  IN  THE  FORMATION  OF  ICE- 
LENSES  ON  FROZEN  RIVERS  (O  dvukh 
stadiyakh  formirovaniya  naledey  na  promer- 
zayushchikh  rekakh). 

For  primary  bibliographic  entry  sec  Field  02C. 
W7  I -10350 


MUD   FLOW  OCCURRENCES   IN   THE   RSFSR 
(Rasprostraneniyt-  seley  na  terrilorii  RSFSR), 

Moscow  State  Univ.   (USSR).   Research  Lab.   for 

Snow  Slides. 

For  primary  bibliographic  entry  see  Field  02J. 

W7I-I035I 


ABSENCE  OF  DOWNSTREAM  TRANSPORT  OF 
ALLUVIUM  BY  DOWNCUTTING  RIVERS,  AS 
ILLUSTRATED  BY  THE  GAR'  RIVER  (Otstltst- 

viye  prodol'nogo  perenosa  allyuviya 

vrezayushchi-ysya  reki  na  primirc  r.  Gar'), 

lor  primary  bibliographic  entry  see  Field  02J. 
W7I-I0352 


EFFECT  OF  EROSIONAL  DOWNCUTTING  OF 
RIVER  VALLEYS  ON  KARST  DEVELOPMENT 


(Vliyaniye  erozionnogo   vreza   rcchnykh   dolin   na 

razvitiye  karsta), 

All-Union     Designing,    Surveying    and    Scientific 

Research  Inst.,  Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  02J. 

W71-10353 


VARIATIONS  IN  THE  ANNUAL  DISTRIBU- 
TION OF  RUNOFF  FOR  RIVERS  IN  EASTERN 
TRANSCAUCASIA  llzmenchivost'  vnutrigodovogo 
raspredeleniya  stoka  rek  Vostochnogo  Zakavkaz- 

'ya), 

Moscow  State  Univ.  (USSR).  Dcpt.  of  Arid  Land 

Hydrology. 

For  primary  bibliographic  entry  see  Field  02E. 

W71-10354 


IN 


AUTOMATIC 


BASIC         EQUIPMENT 
DELIVERY  SYSTEMS, 

Bureau  of  Reclamation,  Sacramento,  Calif. 
For  primary  bibliographic  entry  sec  Field  03F. 

W71-10389 


PAHRUMP  FIELD  LABORATORY, 

Nevada  Univ.,  Reno.  Nevada  Agricultural  Experi- 
ment Station. 
For  primary  bibliographic  entry  see  Field  03F. 

W71-I04I4 


A  WAY  TO  SAVE  WATER.  CONTROLLING 
SEEPAGE  WITH  PLAYA  SEDIMENTS, 

Agricultural  Research  Service,  Reno,  Nev.  Soil  and 
Water  Conservation  Research  Div;  and  Nevada 
Univ.,  Reno.  Nevada  Agricultural  Experiment  Sta- 
tion. 

Myron  B.  Rollins. 

Supported  by  the  U.S.  Dcpt.  of  Agriculture  and 
Nevada  Agriculture  and  Nevada  Agricultural  Ex- 
periment Station.  Nevada  Ranch  and  Home 
Review,  Spring-Summer  1969,  Vol  4.  No  5,  p  14- 
15.  2  fig,  I  ref. 

Descriptors:  'Water  loss,  'Seepage,  'Water  con- 
servation, 'Clays,  Reclamation,  Canals,  Reser- 
voirs, Irrigation  water.  Water  table.  Sands,  Treat- 
ment, Erosion,  Montmorillonitc,  Playas,  Economic 
prediction,  Nevada,  Arid  lands,  'Soil  sealants.  Sea- 
lants. 

Canal-  and  reservoir  -  seepage  control  is  a  vital 
need  in  the  arid  West  because  seepage  wastes  valu- 
able irrigation  water,  and  contributes  to  high  water 
tables.  Excessive  seepage  usually  results  from  the 
lack  of  proper  amount  or  type  of  clay  in  the  soil. 
Water  borne  treatment,  where  clay  is  added  to 
water  which  seals  sandy  soils,  is  often  short  live  and 
subject  to  erosion.  Clay  spreading  requires  a  thick, 
wet  clay  seal  to  be  effective.  A  buried  membrane 
seal,  which  requires  the  burial  of  a  compacted  clay, 
is  most  elTcctive  and  erosion  free.  High  swelling,  or 
montorillonitc,  clays  arc  very  useful.  Little 
research  has  been  done  on  the  sealing  properties  of 
low-swelling  clays.  Hydrated  mica  is  a  common  low 
swelling  clay  predominant  in  Nevada's  dry  lakes  or 
playas.  These  clays  are  fine  textured  sodium  clays 
and  are  good  seepage  sealants.  If  the  clay  is  located 
within  30  miles  of  the  sealing  site,  it  costs  about 
$0.25  per  square  yard  to  install  a  two-inch  surface 
seal,  which  is  comparable  to  and  more  biologically 
resistant  than  8-mil  polyethylene.  Several  reser- 
voirs have  been  scaled  in  Nevada  with  playa 
deposits.  Playa  sediment  seals  look  promising  for 
water  conservation  by  seepage  control.  (Popkin  - 
Arizona) 
W7  I- 10415 


4B.  Groundwater  Management 


AUGER  HOLE  SEEPAGE  THEORY, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy.,  and 
Iowa  State  Univ;  Ames.  Dcpt.  of  Physics. 
For  primary  bibliographic  entry  see  Field  02G. 
W7I-I00I  I 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants — Group  5A 


OPTIMUM  PUMPING  CONDITIONS  FOR 
WELLS  LOCATED  IN  UNCONFINED 
COASTAL  AQUIFERS, 

Unit  of  Soil  Physics.  Agricultural  Research  Coun- 
cil, Cambridge  (England). 
E.G.  Youngs. 

Journal  of  Hydrology,  Vol  13,  No  1,  p  63-69,  April 
1971.7p,6fig. 

Descriptors:  'Withdrawal,  *Water  wells, 
•Aquifers,  'Saline  water  intrusion,  'Groundwater 
movement,  'Saline  water-freshwater  interfaces, 
Safe  yield,  Dupuit-Forchheimer  theory,  Water  ta- 
ble, Drawdown. 

Identifiers:  'Ghybcn-Herzbcrg  lenses,  'Coastal 
aquifers. 

The  pumping  rate  of  fresh  water  from  a  well  in  a 
coastal  aquifer  is  shown  to  have  a  maximum  value 
which  may  be  calculated  from  an  analysis  of  the 
horizontal  seepage.  In  particular,  this  rate  is 
greatest  when  the  well  is  sunk  just  to  sea  level.  As 
examples,  the  maximum  pumping  rates  from  well 
located  in  the  Ghyben-Herzberg  lens  of  fresh  water 
formed  by  rainfall  on  a  circular  island  and  in  an 
aquifer  between  a  fresh  water  reservoir  and  the  sea, 
arc  calculated.  (Knapp-USGS) 
W7I-I00I7 


REGULATIONS  GOVERNING  THE  USE  OF 
WATER  RESOURCES  AND  PUBLIC  SUBAQUE- 
OUS LANDS. 

Delaware  Water  and  Air  Resources  Commission, 

Dover. 

For  primary  bibliographic  entry  sec  Field  06E. 

W71-10120 


WATER    WELLS    AND    CATHODIC    PROTEC- 
TION WELLS. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-10217 


GENERAL       RULES       AND       REGULATIONS 
RELATING  TO  WELLS. 

Utah  Dcpt.  of  Natural  Resources,  Salt  Lake  City. 

Div.  of  Oil  and  Gas  Conservation. 

For  primary  bibliographic  entry  sec  Field  06E. 

W71-10260 


OBSERVATION    WELL    RECORDS...THE    AN- 
NUAL WATER  STATEMENT,  1969-1970. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 

Cross  Section,  Vol.  16,  No  2,  Feb  1970,  p  1-8.  18 
tab,  1 4  fig 

Descriptors:  'Water  levels,  'Observation  wells, 
•Hydrologic  data,  'Measurement,  'Evaluation, 
Hydrologic  properties.  Analysis,  Groundwater  min- 
ing. Averages,  Model  studies.  Digital  computers, 
Water  management  (Applied). 
Identifiers:  'Ogallala  Formation,  'High  plains  un- 
derground water  conservation  district  no.  1,  Texas 
southern  high  plains.  Water  depletion  credits. 

Water  levels  from  760  observation  wells,  January 
to  February  1970,  is  presented  for  the  High  Plains 
Underground  Water  Conservation  District  No.  I, 
Ogallala  Formation,  Texas  Southern  High  Plains. 
Location  maps  and  summary  tables  are  given. 
Water  levels  were  measured  with  a  steel  surveyor's 
tape.  Methods  of  measurement  evaluation  and  data 
analysis  are  presented.  Groundwater  mining  is 
reflected  by  water-level  declines  as  observed  in 
wells.  The  district-wide  average  water-level  decline 
was  0.94  feet  per  well  in  1 969,  and  2.5  feet  per  well 
per  year  from  1962  to  1970.  Water-level  data  will 
be  useful  in  digital  computer  modeling,  water 
management,  water  depletion  credits,  and  analyti- 
cal uses.  (  Popkin- Arizona) 
W71-10413 


AQUIFER  MODEL  RESEARCH  REVIEWED. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1,  Lubbock,  Tex. 


For  primary  bibliographic  entry  see  Field  02F. 
W71-I0416 


AVERAGE  WATER  TABLE  DECLINE. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 

Cross  Section,  Vol  16,  No  3,  Mar  1970,  p  1-3.  2  fig, 
1  tab. 

Descriptors:  'Water  levels,  'Groundwater  mining, 
'Withdrawals,  'Groundwater,  'Hydrologic  data. 
Averages,  Maps,  Statistical  methods,  Texas. 
Identifiers:  'Ogallala  Formation,  'Storage  deple- 
tion, 'High  Plains,  Underground  Water  Conserva- 
tion District  No.  1. 

Average  annual  water-level  declines  in  the  Ogallala 
Formation  1962-70,  are  presented  in  a  map  and 
analyzed  in  statistical  tables  for  the  High  Plains  Un- 
derground Water  Conservation  District  No.  1 ,  Tex- 
as. An  interpretive  example  is  given  for  one  county 
where  groundwater  mining  or  storage  depletion  is 
estimated.  There  are  about  5,215,600  acres  in  the 
District,  with  declines  in  14.5%  or  756,351  acres, 
on  the  order  of  2  to  3  feet  annually.  Relative 
amounts  of  pumpage  are  calculated  and  estimated. 
(Popkin  -  Arizona) 
W71-10417 


SHOOTING  ROCK  WELL  INVOLVES  RISKS. 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 

Johnson   Driller's  Journal,  Vol  27,  No  6,  p  3-6, 
Nov-Dcc  1955.  5  fig. 

Descriptors:  'Water  wells.  Aquifer  characteristics, 
Groundwater,  Wells. 

Identifiers:  'Well  stimulation,  Nitro  glycerin,  TNT, 
Charges,  Fracturing,  Well  rehabilitation. 

Explosives  are  employed  to  shoot  rock  wells  as  a 
means  of  trying  to  develop  greater  capacity  in  a 
new  well  or  to  recover  lost  capacity  in  an  old  well. 
The  practice  has  shown  good  results  in  a  fair  per- 
centage of  cases.  However,  because  of  the  many 
unknown  factors  involved,  there  is  no  way  to  tell  in 
advance  if  the  shooting  operation  will  produce 
beneficial  results.  Water  wells  are  drilled  into  rock 
formations  to  obtain  water  in  areas  where  suitable 
sand  and  gravel  aquifers  do  not  exist.  The  soil  and 
other  loose  material  overlying  the  rock  aquifer  is 
cased  off  by  driving  or  setting  pipe  through  it  from 
the  surface  down  to  the  rock.  With  this  casing 
seated  in  the  top  of  the  rock,  an  open  uncased  hole 
is  drilled  through  the  consolidated  formation  to  the 
desired  depth.  The  diameter  of  the  open  hole  in  the 
rock  is  usually  about  the  same  as  the  inside  diame- 
ter of  the  casing.  The  drilling  bit  must  be  small 
enough  to  pass  through  this  casing.  The  depth  of 
hole  in  the  rock  depends  upon  the  thickness  of  the 
formation,  the  quantity  of  water  desired  and  the 
water  yielding  ability  of  the  formation  at  the  par- 
ticular spot  where  the  drilling  is  being  done.  The 
diameter  of  the  open  hole  can  be  enlarged  in  some 
rock  formations  notably  sandstone,  by  underream- 
ing  with  drilling  tools  specially  made  for  this  opera- 
tion. The  size  of  the  hole  in  the  rock  may  also  be 
enlarged  by  blasting.  To  do  this,  suitable  charges  of 
explosives  are  lowered  in  the  well  and  detonated  at 
the  desired  depths.  (Campbell-NWWA) 
W71-I04I9 


WELL  TECHNOLOGY  SERVES  THE  MINING 
INDUSTRY. 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 

Johnson  Drillers  Journal,  Vol  4 1 ,  No  2,  p  1  -4,  Mar- 
Apr  1969. 

Descriptors:  'Water  wells,  'Dewatering,  'Waste 
water  disposal.  Injection  wells,  Screens,  Wells. 
Identifiers:   'Mining  industry.  Kaolin  mining,  In- 
place  uranium  ore  leaching. 


While  groundwater  may  not  be  the  sought-for 
mineral,  better  engineering  in  well  design,  im- 
proved understanding  of  groundwater  hydraulics, 
advanced  drilling  methods  and  efficient  well 
completion  methods  contribute  to  economic  means 
of  mining  the  desired  material.  Groundwater 
technology,  therefore,  can  serve  the  mining  en- 
gineer constructively  as  he  plays  his  immensely  im- 
portant role  in  economical  exploitation  of  our 
country's  mineral  resources.  This  article  describes 
four  kinds  of  situations  where  groundwater 
technology  serves  the  mining  industry.  These  are: 
Dewatering  for  open  pit  mining,  Solution  mining, 
Wells  for  extracting  mineralized  water  as  a  raw 
material,  Disposal  wells  for  difficult-to-handle 
waste  fluids.  These  are  applications  other  than 
drainage  of  mine  shafts  and  drifts  in  underground 
workings.  (Campbell-NWWA) 
W71-10423 


DISINFECTING  WELLS  AND  WATER  PIPING. 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 

For  primary  bibliographic  entry  see  Field  08A. 
W71-10431 


METALS   THAT    RESIST   CORROSION    SAVE 
MONEY. 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 

Johnson  Driller's  Journal,  Vol   34,  No  2,  p   1-4, 
March-April,  1962.  7  fig. 

Descriptors:   'Corrosion,  'Water  wells,  'Drilling, 
Rotary  drilling,  Drilling  equipment.  Casing,  Piping, 
Cathodic  protection,  Screens,  Pumps. 
Identifiers:  Corrosion  rate.  Galvanic  series. 

Well  screens  and  well  casing  together  with  the 
pumping  equipment  installed  in  water  wells  can 
suffer  severe  damage  from  corrosion.  Two  condi- 
tions minimize  the  corrosive  attack.  The  water  or 
soil  in  contact  with  the  metal  may  be  neutral  in 
character.  Or,  the  metal  parts  may  be  of  a  type  of 
material  which  resists  corrosion  whether  the  water 
be  neutral  or  aggressive.  To  understand  the  ad- 
vantage of  using  corrosion-resistant  metals  and 
how  they  will  save  money  in  the  long  run,  the  fun- 
damental conditions  under  which  corrosion  occurs 
is  reviewed.  Experience  and  theory,  do  permit  the 
logical  selection  of  metals  that  will  resist  corrosion, 
last  longer  and  thus  prove  to  be  more  economical 
in  many  situations.  This  is  particularly  true  in  the 
case  of  well  screens  for  water  wells.  Long  term  ex- 
perience with  different  metals  and  observations  of 
their  performance  under  widely  differing  condi- 
tions provide  a  sound  basis  for  presentday  applica- 
tions. (Campbell-NWWA) 
W71-10433 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


EXISTING  LEVELS  OF  NITRATES  IN  WATERS 
-  THE  ILLINOIS  SITUATION, 

Illinois  State  Water  Survey,  Urbana.  Chemistry 
Section. 

Robert  H.  Harmeson,  and  T.  E.  Larson. 
Proceedings  1 2th  Sanitary  Engineering  Conference 
on  Nitrate  and  Water  Supply:  Source  and  Control, 
February  11-12,  1970,  University  of  Illinois,  Ur- 
bana: Illinois  University,  College  of  Engineering 
Publication,  p  27-39,  1970.  1 3  p,  5  fig,  1  tab. 

Descriptors:  'Nitrates,  'Water  pollution  sources, 
•Illinois,  'Surveys,  'Monitoring,  Surface  waters, 
Groundwater,  Farm  wastes,  Organic  matter,  Soil 
water,  Path  of  pollutants,  Public  health,  Sampling. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  of  Pollutants 


The  Illinois  State  Water  Survey  has  sampling  pro- 
grams for  determining  the  mineral  quality  of 
ground-  and  surface  waters  in  Illinois.  The  nitrate 
concentrations  of  streams  are  increasing.  Since 
1956,  concentrations  of  nitrates  exceeding  45 
mg/liter  have  been  found  on  occasion  in  several 
streams.  Seasonal  variation  in  nitrate  concentra- 
tions was  found  in  surface  waters;  the  highest  levels 
were  found  in  spring  and  early  summer.  High 
nitrate  levels  are  most  consistently  found  in  areas 
of  intensive  agricultural  production  where  the  soil 
is  rich  in  organic  nitrogen.  Both  soil  type  and  extent 
of  fertilization  are  important  in  influencing  the  con- 
centration of  nitrates  in  surface  waters.  Ground- 
water contamination  by  nitrogen  from  fertilizers  is 
not  a  problem  at  the  present  time,  (see  also  W71- 
09952)  (Knapp-USGS) 
W7 1-09956 


THE  DISTRIBUTION  OF  THE  MAJOR  AND 
SOME  MINOR  ELEMENTS  IN  MARINE 
ANIMALS,  PART  II.  MOLLUSCS, 

Miami  Univ.,  Fla.  School  of  Marine  and  At- 
mospheric Sciences,  and  Liverpool  Univ.  (En- 
gland). Dept.  of  Oceanography. 
D.  A.  Segar,  J.  D.  Collins,  and  J.  P.  Riley. 
Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom,  Vol  51,  p  131-136,  1971.  4  tab  4 
ref. 

Descriptors:  "Trace  elements,  'Absorption,  *Mol- 
lusks,  *Environmental  effects,  'Physiological 
ecology.  Sodium,  Potassium,  Calcium,  Magnesium, 
Strontium,  Phosphorous,  Clams,  Gastropods,  Mus- 
sels, Snails,  Shellfish,  Bioassay,  Animal  physiology. 
Public  health,  Manganese,  Cobalt,  Copper, 
Chromium,  Aluminum,  Pollutant  identification. 
Identifiers:  Bioaccumulation,  Accumulation,  Con- 
centration, Iron,  Nickel,  Cadmium,  Lead,  Zinc, 
Silver. 

A  study  was  made  of  the  distribution  of  6  major  and 
13  trace  elements  in  the  shells  and  entire  soft  parts 
of  1  1  species  of  mollusk  from  the  Irish  Sea  and  in 
those  of  one  freshwater  species.  Values  are  also 
presented  for  the  occurrence  of  these  elements  in 
the  various  organs  of  Pectcn  maximus  and  Modio- 
lus modiolus.  All  the  trace  metals  are  considerably 
more  enriched  in  the  soft  parts  of  the  organisms 
than  in  the  marine  environment.  The  highest  con- 
centrations of  most  of  these  elements  arc  found  in 
the  digestive  organs  and  gills,  and  the  lowest  con- 
centrations are  found  in  the  shells.  (LeGore  - 
Washington) 
W71-09982 


DDT  RESIDUES  IN  MARINE  PHYTOPLANK- 
TON:  INCREASE  FROM  1955  TO  1969, 

Hopkins  Marine  Station,  Pacific  Grove,  Calif. 
James  L.  Cox. 

Science,  Vol  170,  p  71-73,  2  October,  1970.  2  fig, 
18  ref.  NSF  Grant  GB  8408;  Calif.  State  Marine 
Research  Committee  Grant. 

Descriptors:  *DDT,  'Chlorinated  hydrocarbon 
pesticides,  'Pesticide  residues,  Water  pollution  ef- 
fects, 'Pesticide  kinetics,  'Phytoplankton,  Califor- 
nia, Balance  of  nature.  Food  chains,  Path  of  pollu- 
tants, Bioassay,  Bio-indicators,  Public  health. 
Water  pollution  sources,  Chromatography,  Ab- 
sorption, Standing  crop.  Pollutant  identification. 
Identifiers:  DDE,  DDD,  Monterey  Bay  California, 
Gas-liquid  chromatography,  Bioconcentration. 

Phytoplankton  samples  collected  in  Monterey  Bay, 
California,  from  1955  to  1969  contained  com- 
pounds identified  as  p,p'-DDT,  p,p'-DDD,  and  p,p'- 
DDF.  Total  concentrations  of  these  compounds 
were  approximately  three  times  greater  in  the  later 
samples  Lower  concentrations  throughout  the 
period  were  associated  with  higher  dcniiitics  of 
standing  crop.  (LeGore  -  Washington) 
W7  I  09984 


MEASUREMENT  OF  POLLUTANT  TOXICITY 
TO  FISH.  II.  UTILIZING  AND  APPLYING 
BIOASSAY  RESULTS, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 
(New  Brunswick).  Biological  Station. 
For  primary  bibliographic  entry  see  Field  05C. 
W7 1-09989 


FIELD  AND  LABORATORY  TRIALS  WITH 
BAYLUSCIDE  IN  THE  BILHARZIASIS  CON- 
TROL PILOT  PROJECT  EGYPT  49, 

Farbenfabriken  Bayer  AG.,  Elberfeld  (West  Ger- 
many). 

R.  Strufe,  B.  C.  Dazo,  and  I.  K.  Dawood. 
Pflanzenschutz-Nachrichten  'Bayer'  (English  edi- 
tion), Vol.  18,  p  110-122,  1965.  6  fig,  4  tab,  6  ref. 

Descriptors:  'Public  health,  'Application  methods, 
'CHemcontrol,  'Dispersion,  'Diseases,  »Mol- 
luscacides,  'Snails,  Dusts,  Pest  control.  Rates  of 
application,  Sprays,  Parasitism,  Gastropods,  Bioas- 
say, Lethal  limit,  Pesticides,  Water  pollution  ef- 
fects, Pollutant  identification. 

Identifiers:  'Bilharziasis,  'Schistosomiasis,  'Dis- 
ease control,  'Snail  control,  Bayluscide, 
Biomphalaria  sp.,  Bulinus  sp. 

This  study  compared  the  wettable  powder  form  and 
the  liquid  formulation  of  Bayluscide  as  mollusci- 
cides  against  snails,  Bulinus  truncatus  and 
Biomphalaria  alexandrina.  Serial  dilutions  of  each 
were  tested.  Both  formulations  were  found  equally 
effective,  i.e.  a  24  hr  exposure  to  0.2-0.3  ppm  of 
either  form  killed  the  snails.  An  attempted  field 
trial  in  a  canal  proved  successful.  The  efficacy  of 
using  corn  cobs  to  facilitate  a  floating  formulation 
is  discussed.  The  method  is  apparently  successful, 
inexpensive,  and  permits  efficient  introduction  of 
the  molluscicide  into  the  water.  (See  also  W71- 
09995  thru  W71-09997).  (LeGore-Washington) 
W7 1-09994 


IMPORTANCE  AND  APPLICATION  OF 
ANALYTICAL  METHODS  FOR  MOLLUSCI- 
CIDES  IN  THE  FIELD, 

Farbenfabriken  Bayer  AG.,  Elberfeld  (West  Ger- 
many).    Inst,    of    Parasitology    and     Veterinary 
Medicine. 
R.  Strufe. 

Pflanzenschutz-Nachrichten  'Bayer'  (English  edi- 
tion). Vol.  I8,p  123-129,  1965. 

Descriptors:  'Bioassay,  'Molluscicides,  'Analyti- 
cal techniques.  Pollutant  identification, 
♦Colorimetry,  'Chemical  analysis,  'Water  analy- 
sis, 'Laboratory  tests,  Assay,  Pollutants,  Water 
pollution  effects.  Toxins,  Pesticides,  Chemcontrol, 
Color,  Instrumentation,  Test  procedures,  Spec- 
trophotometry. 
Identifiers:  Bayluscide,  Quantitative  analysis. 

A  discussion  is  presented  of  basic  procedures  in 
analysis  of  molluscicides,  primarily  Bayluscide, 
which  is  used  in  bilharziasis,  or  schistosomiasis, 
control.  Equipment  required  and  problems  en- 
countered in  colorimctric  analysis  arc  considered, 
and  a  bioassay  method  using  snails  is  briefly 
presented.  It  is  proposed  that  such  methods  may  be 
used:  ( 1 )  in  determination  of  active  ingredient  con- 
tent in  the  water  for  checking  the  calculated  appli- 
cation dose;  (2)  in  investigations  of  the  active  in- 
gredients' distribution  in  watercourses;  and  (3)  in 
investigations  of  the  stability  of  the  active  in- 
gredient under  the  influence  of  environmental  fac- 
tors. (Sec  also  W7 1-09994).  (LeGore- Washing- 
ton) 
W7 1  -09995 


LABORATORY    METHODS    FOR    DETERMIN- 
ING BAYLUSCIDE  IN  WATER  SAMPLES, 

Farbenfabriken  Bayer  AG.,  Elberfeld  (West  Ger- 
many).    Inst,     of    Parasitology    and     Veterinary 
Medicine. 
R  Strufe. 

Pflanzenschutz-Nachrichten   'Bayer'  (English  edi- 
tion). Vol.  18,  p  130-139,  1965.  6  fig,  I  tab,  4  ref. 


Descriptors:  'Molluscacidcs,  'Analytical 

techniques,  'Pollutant  identification, 

'Colorimetry,     'Spectrophotometry,     'CHemical 
analysis,  'Water  analysis,  Assay,  Pollutants,  Water 
pollution.    Toxins,    Pesticides,    Laboratory    teste, 
Chemcontrol,  Color. 
Identifiers:  'Bayluscide,  Quantitative  analysis. 

In  molluscan  control  operations  it  has  proven  ex- 
pedient to  develop  methods  of  quantitative  deter- 
mination of  molluscicide  content  of  water.  Two 
laboratory  methods  for  determination  of  0.2-2.0 
ppm  of  the  active  ingredient  of  Bayluscide  are 
described.  Both  techniques  are  colorimetric,  spec- 
trophotometry; procedures  involving  reduction  of 
the  active  ingredient.  (See  also  W7 1-09994). 
( LeGore-Washington ) 
W7  1-09996 


DETERMINATION  OF  BAYLUSCIDE  IN  FIELD 
TESTS, 

Farbenfabriken  Bayer  AG.,  Elberfeld  (West  Ger- 
many). Chemotherapeutic  Inst. 
R.  Strufe. 

Pflanzenschutz-Nachrichten   'Bayer'  (English  edi- 
tion), Vol  1 5,  p  42-49,  1962.  3  fig,  1  tab,  9  ref. 

Descriptors:  'Molluscacides,  'Analytical 

techniques,  Pollutant  identification,  'Colorimetry, 
•Chemical  analysis,  'Water  analysis,  'On-site 
tests,  Assay,  Pollutants,  Water  pollution  effects, 
Toxins,  Pesticides,  Chemcontrol,  Color,  On-site  in- 
vestigations, On-site  data  collections,  Instrumenta- 
tion, Sampling,  Test  procedures. 
Identifiers:  'Bayluscide,  Quantitative  analysis. 

Two  colorimctric  methods  arc  described  for  deter- 
mining the  active  ingredient  of  Bayluscide  in  field 
tests  at  concentrations  of  0.4-2.0  ppm.  The  first 
method  is  based  on  the  principle  that  Bayluscide  is 
concentrated  by  extracting  it  from  the  aqueous 
solution;  then,  by  adding  alkali  hydroxide,  it  is  con- 
verted into  a  yellow  dyestuff  with  an  absorption 
maximum  of  385  mu.  In  the  second  method,  the  ac- 
tive ingredient  is  determined  by  yielding  a  color 
complex  with  safranin  TH  and  extracting  the  com- 
plex with  a  mixture  of  organic  solvents.  A  simple 
method,  suitable  for  field  work,  for  measuring  the 
intensity  of  color  by  using  a  color  wedge  colorime- 
ter is  described.  (See  also  W7 1-09994)  (LeGore- 
Washington) 
W7 1-09997 


DETERMINATION  OF  TRACE  AMOUNTS  OF 
SCANDIUM  BY  ATOMIC  ABSORPTION  SPEC- 
TROSCOPY, 

Department    of   Energy,    Mines    and    Resources, 
Burlington  (Ontario).  Inland  Waters  Branch. 
For  primary  bibliographic  entry  see  Field  07B. 
W71-I0072 


PHYTOPLANKTON  COEFFICIENTS  AS  A 
METHOD  OF  DEFINING  THE  DEGREE  TO 
WHICH  WATER  HABITATS  ARE  TROPHIC  (In 
Polish), 

Instytut  Rybactwa  Srodigdowego,  Olsztyn-Kortowo 
(Poland).  Zaklad  Hydrobiologii. 
For  primary  bibliographic  entry  sec  Field  05C. 
W7 1-10075 


ATOMIC  ABSORPTION  DETERMINATION  OF 
MICROGRAM  QUANTITIES  OF  MOLYB- 
DENUM IN  LAKE  WATERS, 

Department    of   Energy,    Mines    and    Resources, 

Burlington   (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  07B. 

W7 1  -10077 


A       SIMPLE,       SENSITIVE       UNDERWATER 
PHOTOMETER, 

Michigan  State  Univ.,  Hickory  Corners.  W.K.  Kel- 
logg Biological  Station. 

For  primary  bibliographic  entry  see  Field  07B. 
W7 1-10089 
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IGESTION  OF  OYSTERS  FOR  THE  DETER- 
IORATION OF  MERCURY, 

ulf  Coast  Water  Hygiene  Lab.,  Dauphin  Island, 

la. 

ick  Mayer. 

ullctin  of  Environmental  Contamination  and  Tox- 

ology.  Vol  5,  No  5,  p383-388,  1970.  2  fig,  2  tab,  9 

f. 

escriptors:    'Analytical   techniques,    'Digestion, 

Dysters,    Laboratory    tests,    Spectrophotometry, 

helation. 

entifiers:   'Mercury,   'Low  mercury  concentra- 

jns.    Mobile    Bay    (Ala),    Dithizone    chelation, 

itassium     permanganate,    Tissues,     Lyophilized 

ercery,  Dried  mercury. 

method  for  detection  and  estimation  of  mercury 
incentrations  less  than  1  ppm  was  needed  for  a 
rvey  of  any  existing  concentrations  of  mercury  in 
rsters  harvested  from  Mobile  Bay  and  waters  of 
uthern  states.  Dithizone  chelation  with  final 
lantitation  by  a  Beckman  DU  Spectrophotometer 
a  wavelength  of  490  nm  was  selected.  Prevention 
mercury  loss  in  preparation  of  the  sample  due  to 
i  volatile  nature  was  the  problem.  Heat  generated 
am  mixing  of  concentrated  sulfuric  acid  and 
iter  was  used  for  digestion  of  the  oyster  tissue  and 
Idition  of  small  increments  of  solid  potassium  per- 
anganate.  To  establish  the  method,  oysters  were 
iked  with  known  quantities  of  mercury,  the  mer- 
iry  recovered,  and  checked  against  optical  densi- 
.  Details  of  the  digestion  process  are  given.  This 
gestion  technique  was  also  applied  to  lyophilized 
id  dried  mercury  fortified  oyster  tissue  at  100C. 
ic  drying  methods  did  not  cause  loss  of  mercury. 
fie  digestion  technique  may  be  used  on  other  sub- 
anccs  easily  digested  by  concentrated  sulfuric 
id  and  potassium  permanganate.  These  analyses 
periments  demonstrate  the  applicability  to 
cshly  harvested  oysters  exposed  to  mercury  con- 
intrations.  (Jones-Wisconsin) 
71-10092 


ACE  AND  KENNEL  WASTE  WATER, 

ational  Institutes  of  Health,  Bcthesda,  Md.  Div  of 

l-sc jrch  Services. 

.  A.  Jaworski,  and  J.  L.  S.  Hickey. 

tiis  was  reported  as  'NIH  Detergent  for  Mechani- 

il  Washing  of  Laboratory  Glassware  and  Animal 

ages'  Sanitary   Engineering  Branch  Project   136 

955).  Journal  Water  Pollution  Control  Fedcra- 

an,  Vol  34,  No  1 ,  p.  40-43,  Jan,  1 962.  I  fig,  5  tab, 

ref. 

escriptors:  *Waste  water  disposal,  'Biochemical 
lygen  demand,  Waste  water,  Water  analysis, 
nimal  wastes  (Wildlife),  Waste  identification, 
'astc  dilution.  Waste  water  treatment.  Laboratory 
limals. 

lentificrs:  'Waste  water  production.  Total  solids, 
olatile  solids.  Composite  samples.  Cage  cleaning 
astcs.  Kennel. 

he  National  Institutes  of  Health  is  planning  a 
boratory-animal  colony  in  an  unsewcred  area, 
he  waste  water  from  the  colony  will  require  trcat- 
cnt  on  the  site.  The  waste  water  from  cage  clcan- 
g  and  kennel  cleaning  is  expected  to  represent  a 
rge  percentage  of  the  total  sewage  of  the  colony, 
study  of  the  volume  and  character  of  the  waste 
ater  of  a  similar  animal  colony  to  the  one  por- 
ascd  was  made.  Mechanical  washers  arc  used  to 
can  the  cages.  Each  washer  contains  a  1,000-gal- 
m  recirculating  wash  water  tank  and  a  500-gallon, 
circulating,  rinse  water  tank.  Excess  water  ovcr- 
ows  to  the  sewers.  Samples  of  the  overflow  were 
Elected  at  30-minutc  intervals.  These  samples 
ere  composited  in  proportion  to  the  quantity  of 
aste  water  from  each  machine.  The  BOD  IN  THE 
VERFLOW  WAS  LESS  THAN  THAT  IN  THE 
/ASTE  WATER  DRAINED  FROM  THE 
ANKS.  The  PH  was  1  1 .0  and  the  temperature  was 
40  to  160F  of  the  waste  water.  The  BOD,  total 
ilids,  and  volatile  solids  of  the  waste  water  from 
osing  of  the  pens  was  approximately  three  times 
er  unit  volume  as  that  found  in  domestic  sewage, 
he  waste  water  has  a  sharp,  unplcasnat  odor, 
hich  might  constitute  a  problem  when  it  is  treated 
I  a  population  area.  ( Hazen-Iowa  State) 


W71-10I00 


AIR  POLLUTION  FROM  ANIMAL  WASTES, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Food  Science. 

William  E.  Burnett. 

Environmental  Science  and  Technology,  Vol  3,  No 

8,  p  744-749,  Aug  1969.  6  fig,  2  tab,  21  ref.  N.Y. 

State  Dept.  of  Health  C-1101  USDA,  ARS  12-14- 

100-9092(44). 

Descriptors:  'Farm  wastes,  'Pollutant  identifica- 
tion, 'Odor,  Air  pollution.  Gas  chromatography. 
Organic  compounds,  Organic  acids.  Aromatic 
compounds,  Poultry,  Laboratory  tests. 
Identifiers:  'Malodor,  'Odorous  compounds, 
•Odor  identification,  Liquid  poultry  manure. 

A  combination  of  gas  chromatographic  and  or- 
ganoleptic techniques  was  used  to  determine  the 
chemical  compounds  responsible  for  the  offensive 
odor  of  accumulated  liquid  poultry  manure.  The 
volatile  odorous  substances  were  trapped  and  con- 
centrated in  short  sections  of  gas  chromatographic 
columns  held  at  -78C,  separated  by  gas  chro- 
matography and  identified  by  the  correspondence 
between  relative  retention  time  and  the  odors  of 
the  peaks  for  the  unknowns  and  authentic  com- 
pounds. Mcrcaptans,  sulfides,  and  diketones  were 
identified.  Volatile  organic  acids  and  the  nitrogen 
heterocycles,  indole  and  skatole,  were  also 
identified,  using  direct  injections  of  liquid  manure 
supernatant  and  standard  gas  chromatographic 
techniques.  The  sulfur  compounds,  organic  acids, 
and  skatole  were  implicated  as  important 
malodorous  components  involved  in  air  pollution. 
The  prevention  of  the  formation  of  the  malodorous 
substances  was  suggested  as  the  best  means  of  con- 
trol of  air  pollution  from  animal  wastes.  (Hazen- 
Iowa  State) 
W71-10101 


THE  METAL  COMPLEXING  CAPACITY  AND 
THE  NATURE  OF  THE  CHELATING  LIGANDS 
OF  WATER  EXTRACT  OF  POULTRY  LITTER, 

Georgia,  Univ.,  Athens.  Dept.  of  Agronomy. 

K.  H.  Tan,  R.  A.  Leonard,  A.  R.  Bertrand,  and  S.  R. 

Wilkinson. 

Georgia  Agr.  Exp.  Sta.  Journal  Series  Paper  No. 

760.       Soil      Science       Society      of      American 

Proceedings,  Vol  35,  No  2,  p  265-269,  Mar  1 97 1 .  3 

fig,  1  tab,  23  ref. 

Descriptors:  'Farm  wastes,  'Organic  matter,  'Or- 
ganic wastes,  'Infrared  radiation,  Chelation, 
Analytical  techniques.  Chemical  reactions. 
Laboratory  tests. 

Identifiers:  'Poultry  litter,  'Infrared  identification. 
Infrared  analysis.  Organic  waste  products.  Com- 
plcxing  agents,  Chelating  ligands. 

The  metal  complexing  capacity  and  the  nature  of 
the  chelating  legands  of  organic  matter  extracted 
from  broiled  house  litter  were  studied  by  ion- 
exchange  equilbrium  and  dissolution  methods  and 
infrared  to  exhibit  a  significant  chelating  effect  on 
the  equations  Cu2...  2n2..,  Mg2..,  and  A13...  The 
amount  of  organic  matter  complexed  by  one  mole 
of  metal  and  the  stability  of  metal  complexes  in- 
creased with  increasing  pH  in  the  cases  of  Cu-,  Mg- 
,  and  Al-  complexes.  Infrared  analysis  revealed 
spectograms  of  the  ligands  similar  to  those  ob- 
tained by  polysaccharides.  Functional  group 
frequency  vibration  comparisons  ar  3,500,  3,200, 
1 ,650,  and  1 ,400  cm- 1  snowed  that  the  formation 
of  stable  metal  complexes  involved  carboxye  elcc- 
trovalent  linkages  and  probably  hydroxyl  and/or 
amino  coordinate  linkages.  (Hazen-Iowa  State) 
W71-10102 


THE  DECOMPOSITION  OF  URIC  ACID  IN 
BUILT  UP  POULTRY  LITTER, 

Edinburgh  Univ.  (Scotland).  School  of  Agricul- 
ture; and  Edinburgh  Univ.  (Scotland).  Dept.  of 
Bacteriology. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-10107 


PROPERTIES  OF  FARM  ANIMAL  EXCRETA, 

E.  P.  Taiganides,  and  T.  E.  Hazen. 

ASAE   Paper   No.    64-315.   Transactions   of  the 

american  society  of  agricultural  engineers,  Vol.  9, 

p  374-376,  1966.  6  tab,  13  ref.  Iowa  Agricultural 

and  Home  Economics  Experiment  Station  Project 

1433. 

Descriptors:  'Farm  wastes,  'Physical  properties, 
•Chemical  properties.  Biochemical  oxygen  de- 
mand. Chemical  oxygen  demand,  Livestock, 
Disposal,  Gases,  Odor,  Biodegradation,  Fertilizers, 
Value,  Nutrients,  Pollutant  identification. 
Identifiers:  Population  equivalents,  Handling. 

Data  on  the  most  important  of  the  physical,  chemi- 
cal, and  biological  properties  of  poultry  swine  and 
cattle  excreta  have  been  reported,  analyzed  and 
discussed  as  to  their  value  in  the  design  of  manure 
treatment  facilities.  The  distinction  is  made 
between  sewage  and  manure.  Feed  influences  the 
quantity  of  waste  and  its  chemical  composition. 
Little  work  has  been  done  recently  to  determine 
the  physical  properties  of  animals  wastes.  The  daily 
production  of  manure  from  farm  animals  varies 
considerably.  The  questions  is  raised  if  it  pays  to 
collect  and  use  animals  manures  as  fertilizer.  The 
availability  of  manure  handling  devices  and 
disposal  problem  of  wastes  indicates  justification  of 
application  to  soils.  Poultry  manure  has  highest  fer- 
tilizer value,  swine  is  next.  The  biochemical  oxygen 
(BOD)  test  is  used  to  determine  pollutional 
strength  of  an  organic  waste  in  terms  of  the  oxygen 
demand  that  the  waste  will  exert  on  a  water  body  if 
discharged  into  anatural  watercourse  in  which 
aerobic  conditions  must  be  maintained.  The  chemi- 
cal oxygen  demand  (COD)  test  is  also  used  as  an 
index  of  strength  of  waste.  A  comparison  is  made  of 
BOD  and  COD  production  mean  values  for  man, 
hens,  swine,  and  cattle.  There  is  a  lack  of  informa- 
tion on  the  composition  of  the  gases,  and  on  the 
control  of  odors  produced  as  a  result  of  the  uncon- 
trolled biological  degradation  of  manures.  (Hazen- 
Iowa  State) 
W71-10109 


POULTRY    DUST:    ORIGIN    AND    COMPOSI- 
TION, 

Auburn  Univ.,  Ala.  Agricultural  Experiment  Sta- 
tion. 

J.  Koon,  J.  R.  Howes.  W.  Grub,  and  C.  A.  Rollo. 
Agricultural     Engineering,     Vol     44,     No      11, 
November,  1963  p.  608-609.  4  fig. 

Descriptors:  'Dusts,  'Farm  wastes,  Poultry,  En- 
vironmental effects. 

Identifiers:  Environmental  control,  Dust  composi- 
tion. 

Dust  is  a  major  problem  in  poultry  environmental 
control  as  it  impairs  the  operational  efficiency  of 
equipment  to  a  degree  that  its  use  becomes  imprac- 
tical. A  study  was  made  to  determine  the  composi- 
tion of  poultry  dust  and  to  establish  the  effects  of 
temperature  on  the  dust  produced.  Single  comb 
H3W  white  Leghorn  laying  hens  were  exposed  to 
constant  temperatures  of  50,  60,  70,  80,  90,  100F. 
Broiler  tests  were  conducted  using  vantress  male 
cross  No.  50  arbor  acres  female  Whiterock  chicks. 
Qualitative  and  quantitative  dust  samples  were  ob- 
tained and  tested.  The  dust  from  laying  hens  con- 
tained approximately  92%  dry  matter,  of  which 
60%  was  crude  protein.  Fat  analysis  was  9%,  cellu- 
lose 4%.  The  remainder  of  the  dry  matter  was  ash 
and  hydrocarbons.  The  broiler  dust  was  lower  in  fat 
and  higher  in  protein.  Birds  raised  on  litter  have  a 
decline  in  dust  production  at  90F.  Relative  humidi- 
ty for  all  environmental  chambers  was  60%. 
(Hazen-Iowa  State) 
W71-10110 


MERCURY    IN    SELECTED    FISH    PROTEIN 
CONCENTRATES, 

Washington    Univ.,    Seattle.    Lab.    of    Radiation 

Ecology. 

For  primary  bibliographic  entry  see  Field  05C. 

W7 1-10206 
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COPPER/BICARBONATE  EQUILIBRIA  IN 
SOLUTIONS  OF  BICARBONATE  ION  AT  CON- 
CENTRATIONS SIMILAR  TO  THOSE  FOUND 
IN  NATURAL  WATER, 

Water  Pollution   Research  Lab.,  Stevenage  (En- 
gland). 
M.J.  Stiff. 

Water  Research,  Vol  5,  No  5,  p  171-176,  May 
1971.  6  p,  1  fig,  2  tab,  5  ref. 

Descriptors:  *Trace  elements,  'Copper,  •Car- 
bonates, 'Water  chemistry,  *Poisons,  Fish,  Water 
quality,  Bicarbonates,  Hydrogen  ion  concentration. 
Identifiers:  Complexes  (Chemical). 

The  equilibrium  constant  for  the  reaction  between 
cupric  and  bicarbonate  ions  which  results  in  the 
formation  of  the  soluble  complex  species,  CuC03, 
was  determined  by  means  of  a  cupric  ion  selective 
electrode.  The  possibility  of  the  formation  of  com- 
plex species  other  than  CuC03,  was  examined.  The 
implications  of  the  presence  of  the  CuC03  species 
to  the  toxicity  of  copper  to  fish  in  natural  waters 
are  discussed.  The  concentration  of  free  cupric  ion 
represents  only  a  fraction  of  the  total  soluble 
copper  present  in  a  bicarbonate  solution  of  the 
concentration  and  pH  range  of  most  natural  waters. 
In  a  bore-hole  water,  complexing  occurred  in  just 
the  same  way  as  in  sodium  bicarbonate  solutions.  If 
cupric  ion  were  the  toxic  form  of  copper  and  the 
copper  carbonate  complex  were  relatively  nontoxic 
then  this  would  account  for  the  difference  in  toxici- 
ty of  copper  to  fish  between  hard  and  soft  water. 
The  difference  in  toxicity  would  then  be  related  not 
to  the  difference  in  hardness  alone  but  to  the  dif- 
ference in  alkalinity  which  it  accompanies.  (K- 
napp-USGS) 
W71-10323 


ORGANIC  CARBON  AND  NITROGEN  IN  THE 
SURFACE  SEDIMENTS  OF  LAKES  ONTARIO, 
ERIE,  AND  HURON, 

Department    of    Energy,    Mines    and    Resources, 

Burlington   (Ontario).  Canada  Center  for  Inland 

Waters. 

A.  L.W.Kemp. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 

537-548,  June  1 97 1 .  1 2  p,  5  fig,  4  tab,  49  ref. 

Descriptors:  'Organic  matter,  *  Bottom  sediments, 
•Great  Lakes,  Water  pollution  sources, 
Biodcgradation,  Lake  Ontario,  Lake  Erie,  Lake 
Huron,  Mud,  Nitrogen,  Sediment-water  interfaces, 
Mud-water  interfaces.  Path  of  pollutants.  Water 
chemistry.  Benthos,  Surveys,  Pollutant  identifica- 
tion. 

Analyses  of  355  surface  sediment  samples  (top  cm) 
from  Lakes  Ontario,  Eric  and  Huron  were  carried 
out  for  organic  carbon,  carbonate  carbon,  Eh,  pH, 
nitrogen  and  sediment  texture.  Similar  analyses 
were  carried  out  on  a  representative  core  from 
each  lake  at  close  intervals  down  to  20  cm.  The  dis- 
tribution of  organic  matter  in  the  sediments  of  each 
lake  was  related  to  the  topographic  features  of  the 
lakes.  Organic  carbon  content  was  found  to  be 
directly  proportional  to  the  clay  content  of  the 
sediment,  ranging  from  less  than  \%  in  the  coarse 
near  shore  sands  to  over  4%  in  the  fine  clay  muds 
within  the  individual  lake  sub-basins.  The  organic 
carbon  content  of  Lake  Erie  sediments  was 
generally  lower  than  that  of  Lakes  Huron  and  On- 
tario, and  is  attributed  to  dilution  of  the  sediments 
with  coarser  non-clay  particles.  Nitrogen  was 
directly  proportional  to  organic  carbon  with  car- 
bon-nitrogen ratios  ranging  from  7  to  13  in  the  sur- 
face sediment.  Organic  carbon  and  nitrogen 
decreased  sharply  from  the  surface  down  to  about 
10  cm  in  each  core.  The  decrease  is  due  partly  to 
mineralization  of  organic  matter  by  bottom  organ- 
isms and  partly  to  an  increasing  input  of  organic 
matter  to  the  lakes  in  the  last  30  years.  (Knapp- 
USGS) 
W7I-I0327 


IDF.NTIFICATION  OF  METABOLITES  OF  N  - 
(I,   l-DIMETHVLPROPYNYL)  -  3,5  DICHLOR- 


BENZAMINE  IN  RAT  AND  COW  URINE  AND 
RAT  FECES, 

Rohm  and  Haas  Co.,  Springhousc,  Pa.,  Research 

Labs. 

Roy  Y.  Yih,  and  Colin  Swithenbank. 

Journal  of  Agricultural  Food  Chemistry,  Vol.  19, 

No.  2,  1971  p  320-324,  3  fig,  3  tab,  7  ref. 

Descriptors:     'Farm     wastes,     Laboratory     tests. 
Chemical     analysis.     Metabolism,     Radioactivity 
techniques,  'Pollutant  identification. 
Identifiers:  'Metabolic  pathways,  Chemical  struc- 
ture. Metabolites. 

This  is  the  continuation  of  studies  to  determine  the 
comparative  metabolism  of  N-  ( 1 , 1  -dimethylpropy- 
nyl)-3,5-dichlorobenzamide  in  soil,  plants,  and 
animals.  Nine  metabolites  were  identified  in  soil 
and  alfalfa  treated  with  this  compound.  This  study 
concerns  the  isolation,  identification  and  synthesis 
of  these  metabolites  in  rat  and  cow  urine  and  rat 
feces.  Tentative  metabolic  pathways  and  its  com- 
parative metabolism  in  soils,  plants,  and  mammals 
are  postulated.  (Christenbury-Iowa  State) 
W71-10356 


CATTLE       FEEDLOT       WATER       QUALITY 
HYDROLOGY, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-I0373 
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QUANTITY  AND  CHEMICAL  QUALITY  OF 
RETURN  FLOW, 

Utah  Water  Research  Lab.,  Logan. 

Jimmie  L.  Thomas,  J.  Paul,  and  Eugene  K. 

Israelsen. 

Available  from  the  National  Technical  Information 

Service  as  PB-201  004,  $3.00  in  paper  copy,  $0.95 

microfiche.  Report  PRWG  77-1,  June,  1971,  94  p, 

28  fig,  6  tab,  92  ref,  4  append.  OWRR  Projeci  B- 

038-UTAH(l). 

Descriptors:  Water  pollution  sources,  'Ion 
exchange,  'Water  quality,  'Irrigation  efficiency, 
Simulation,  Groundwater,  Planning,  Management, 
Percolation,  'Model  studies,  'Computer  programs. 
Identifiers:  'Irrigation  return  flow,  Hydrologic- 
quality  model. 

A  hybrid  computer  program  is  developed  to  predict 
the  water  and  salt  outflow  from  a  river  basin  in 
which  irrigation  is  the  major  water  user.  A  chemi- 
cal model  which  predicts  the  quality  of  water  per- 
colated through  a  soil  profile  is  combined  with  a 
general  hydrologic  model  to  form  the  system  simu- 
lation model.  The  chemical  model  considers  the 
reactions  that  occur  in  the  soil,  including  the 
exchange  of  calcuim,  magnesium,  and  sodium  ca- 
tions on  the  soil  complex,  and  the  dissolution  and 
precipitation  of  gypsum  and  lime.  The  chemical 
composition  of  the  outflow  is  a  function  of  these 
chemical  processes  within  the  soil,  plus  the  blend- 
ing of  undiverted  inflows,  evaporation,  transpira- 
tion, and  the  mixing  of  subsurface  return  flows  with 
groundwater.  The  six  common  ions  of  western 
waters,  namely  calcium  (Ca  (....)),  magnesium  (Mg 
(....)),  sodium  (Na  (..)),  sulfate  (S04  (&)), 
chloride  (CI  (-)),  and  bicarbonate  (HC03  (-))  are 
considered  in  the  study.  Total  dissolved  solids 
(TDS)  outflow  is  obtained  by  adding  the  individual 
ions.  The  overall  model  operates  on  monthly  time 
increments.  The  model  is  tested  on  a  portion  of  the 
Little  Bear  River  Basin  in  northern  Utah.  The 
model  successfully  simulates  measured  outflows  of 
water  and  each  of  the  six  ions  for  24-month  period. 
Only  sodium  ions,  which  occurred  in  small  concen- 
trations comprising  approximately  2  percent  of  the 
total  salt  outflow,  exhibit  significant  discrepancies 
between  predicted  and  observed  values.  All  other 
ions  agree  within  10  percent  on  a  weight  basis  for 
the  two-year  model  period,  with  correlation  coeffi- 
cients ranging  from  .87  to  .97.  The  usefulness  of 


the  model  is  demonstrated  by  a  management  study 
of  the  prototype  system.  For  example,  preliminary 
results  indicated  that  the  available  water  supply 
could  be  used  to  irrigate  additional  land  without 
unduly  increasing  the  salt  outflow  from  the  basin. 
With  minor  adjustments  the  model  can  be  applied 
to  other  areas. 
W7 1-09936 


INSECTICIDE  USAGE  AND  RESIDUES  IN  A 
NEWLY  DEVELOPED  GREAT  PLAINS  IR- 
RIGATION DISTRICT, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. 

Herbert  Knutson,  A.  M.  Kadoum.T.  L.  Hopkins, 
Glen  F.  Swoyer,  and  T.  L.  Harvey. 
Pesticides  Monitoring  Journal,  Vol  5,  No  I,  p  17-< 
27,  June  1971.  1 1  p,  1  fig,  9  tab,  24  ref.  OWRR 
Project  B-007-KAN  (2). 

Descriptors:  'Pesticide  residues,  'Pesticide 
kinetics,  'Persistence,  'Kansas,  'Irrigation,  Path  of 
pollutants,  Translocation,  Biodegradation,  Soil 
contamination,  Aldrin,  Diazinon,  Dieldrin,  Or- 
ganophosphorus  pesticides.  Carbamate  pesticides. 
Identifiers:  'Great  Plains  Irrigation  District. 

Surveys  of  insecticide  use  from  1960-69  indicated 
generally  light  application  of  insecticides 
throughout  the  Great  Plains  Irrigation  District  be- 
fore irrigation  started  in  1963;  after  irrigation,  use 
of  organophosphates  and  carbamates  increased 
greatly.  Soil  and  foliar  applications  of  insecticides 
were  tested  annually  from  1965-69  at  approximate 
maximum  recommended  rates  to  a  20-acre,  ir- 
rigated cornfield  receiving  30  to  42  inches  of 
moisture  per  year.  Soil  applications  of  diazinon  and 
parathion  at  planting  time  in  May  resulted  in  no  de- 
tectable soil  or  foliage  residues  in  samples  taken 
after  1.5  to  2.5  months.  Similar  applications  of  hep- 
tachlor  resulted  in  total  heptachlor-heptachlor 
epoxide  residues  of  0.16  to  1.30  ppm  at  harvest 
without  successive  yearly  accumulation;  about  95% 
of  the  combined  residue  disappeared  in  a  year.  No 
residues  were  detected  in  the  grain  following  either 
soil  or  foilage  applications.  Capped  wells,  from  13 
to  71  feet  deep,  contained  no  residues  at  the  0.1 
ppb  level,  indicating  no  vertical  penetration  from 
surface  applications  ( penetration  did  not  exceed  1 2 
inches)  and  no  lateral  contamination  of  ground- 
water from  adjacent  land.  Surface  water  samples 
from  the  Smoky  Hill  River  and  the  Cedar  Bluff 
Reservoir  contained  no  residues  at  the  0.1  ppb 
level.  Aldrin,  dieldrin,  endrin,  hcptachlor  epoxide, 
and  DDE  were  infrequently  detected  in  the  surface 
waters  at  trace  levels.  (Knapp-USGS) 
W7 1-09941 


DISSOLVED  SOLIDS  -  DISCHARGE  RELA- 
TIONSHIPS, 2.  APPLICATIONS  TO  FIELD 
DATA, 

New  Hampshire  Univ.,  Durham.  Inst,  of  Natural 

and  Environmental  Resources. 

Francis  R.  Hall. 

Water  Resources  Research,  Vol  7,  No  3,  p  591- 

601,  June  1971.  1 1  p,  5  fig,  4  tab,  1  1  ref.  OWRR 

Project  A-002-NH  (4). 

Descriptors:  'Mixing,  'Dissolved  solids, 
•Discharge  (Water),  'Path  of  pollutants,  Aqueous 
solutions,  Dispersion,  Diffusion,  Mathematical 
models.  Data  processing,  Streamflow,  Turbulent 
flow.  Open  channel  flow,  Waste  dilution. 
Identifiers:  'Dissolved  solids-discharge  relations. 

Six  mixing  models  and  a  number  of  equations 
derived  from  them  have  been  proposed  for  some 
possible  dissolved  solids-discharge  relationships  in 
streams.  The  equations  can  be  put  in  a  form  suita- 
ble for  statistical  analysis  by  digital  computer.  In 
actual  application,  however,  a  major  problem 
arises  in  determining  which  equation  or  model  is 
most  applicable  because  the  data  tend  to  fit  two  or 
more  equations  equally  well.  A  particular  difficulty 
is  encountered  in  deciding  whether  a  constant  com- 
ponent of  dissolved  solids  is  present.  This  decision 
is  most  critical  when  only  total  dissolved  solids  or 
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electrical  conductivity  is  used  for  concentration. 
An  examination  of  other  chemical  data,  if  availa- 
ble, along  with  knowledge  of  the  stream  help  de- 
cide which  model  is  most  suitable.  Other  problems 
may  arise  from  factors  such  as  nonrandom  trends 
and  variations  in  the  storage  volume-discharge 
relationship.  Under  these  circumstances,  an  exten- 
sion of  the  equations  beyond  the  range  of  actual 
data  or  inferences  about  physical  or  chemical  sig- 
nificance of  the  equations  or  constant  terms  should 
be  made  with  caution.  ( Knapp-USGS) 
W7 1-09942 


SELECTED  HYDROLOGIC  CHARAC- 

TERISTICS OF  THE  SABINE  RIVER  AND 
BAYOU  ANACOCO,  LOUISIANA  AND  TEXAS, 

Geological  Survey,  Baton  Rouge,  La. 
William  J.  Shampine. 

Geological  Survey  -  Sabine  River  Compact  Ad- 
ministration Cooperative  Report,  1971.  34  p,  18 
fig,  1  plate,  1  tab,  6  ref. 

Descriptors:  *Streamflow,  *Reservoirs,  'Hydrolog- 
ic  data,  *  Louisiana,  'Texas,  Strcamflow  forecast- 
ing. Regulated  flow,  Flow  rates.  Natural  flow, 
Powerplants,  Discharge  measurement,  Water 
quality.  Data  collections,  Hydrographs,  Floods, 
Flood  control,  Water  temperature,  Chemical  anal- 
ysis. Water  pollution  sources. 

Creation  of  Toledo  Bend  Reservoir  (Tcxas-Lou- 
siana)  has  caused  significant  changes  in  the  charac- 
teristics of  Sabine  River  floods  originating  in  the 
immediate  vicinity  of  the  reservoir.  A  flood  with  a 
20-year  recurrence  interval  will  necessitate  a  con- 
stant release  of  50,000  cfs  for  4  days  to  maintain  a 
lake  level  elevation  less  than  173.5  feet  when  the 
initial  elevation  is  1 70  feet.  Oxygen  depiction  in  the 
hypolimnion  during  the  summer  causes  several 
water-quality  problems  in  Toledo  Bend  Reservoir. 
The  hydrogen  sulfide  concentration  in  this  zone 
gets  as  high  as  1 .8  mg/litcr,  the  iron  and  manganese 
concentrations  range  from  1  to  2  mg/litcr,  the 
chemical  oxygen  demand  averages  about  20 
mg/litcr,  and  the  biochemical  oxygen  demand 
averages  about  4  mg/litcr.  The  travcltimc  and  max- 
imum concentration  of  any  soluble  contaminant 
spilled  into  Bayou  Anacoco  from  Roscpine,  La.  to 
the  mouth  can  be  calculated.  If  1,000  pounds  of  a 
contaminant  were  dumped  into  Bayou  Anacoco  at 
mile  20  when  the  discharge  at  the  point  was  150 
cfs,  the  maximum  concentration  that  would  reach 
the  mouth  would  be  5.0  mg/litcr,  and  it  would 
occur  41  hours  after  the  dump.  (  Woodard-USGS) 
W7  1-09946 


NITRATE  AND  WATER  SUPPLY:  SOURCE 
AND  CONTROL. 

Illinois  Univ.,  Urbana.  Dept.  of  Sanitary  Engineer- 
ing. 

Available  from  Engineering  Publications  Office. 
I  12  F.nginecring  Hall,  University  of  Illinois,  Urbana 
6 1 80 1 -Price  $4.50.  Verne  Snoeyink,  and  Virginia 
tiriffin,  editors.  Proceedings  12th  Sanitary  F.n- 
ginecring Conference.  February  11-12.  1970. 
University  ;:f  Illinois  Urbana  Illinois  University 
College  of  F.nginecring  Publication.  1970.  195  p. 

Descriptors:  'Nitrates.  'Water  supply.  *\Vater  pol- 
lution sources,  *  Water  pollution  effects,  'Path  of 
pollutants.  Water  treatment.  Waste  water  treat- 
ment. Sewage  treatment.  Groundwater,  Surface 
waters. 
Identifiers:  Nitrate  sources. 

General  background  information  and  concepts  on 
the  subject  of  nitrates  in  water  supplies  are 
presented.  While  three  states  have  set  total 
nitrogen  or  nitrate  standards,  fifteen  states  have 
limited  the  concentration  of  ammonia  which  en- 
dangers aquatic  life  at  levels  of  0.5  mg/l .  The  tradi- 
tional concepts  and  process  design  objectives  of 
sewage  treatment  have  been  the  production  of 
nitrates.  Biological  treatment  systems  were 
designed  for  the  removal  of  suspended  solids  and 
Biochemical  Oxygen  Demand  but  not  for  nitrogen 


removal.  Septic  tanks  also  contribute  to  the  con- 
centration of  nitrates  in  groundwater.  Urbanization 
is  not  the  only  contributing  factor  to  the  increasing 
concentration  of  nutrients  in  the  water.  Harvesting 
of  trees,  ploughing  up  of  root  zones,  paving  of  sur- 
faces, and  many  other  activities  hasten  the  move- 
ment of  nitrates  from  the  land  to  the  water.  There- 
fore, the  old  objectives  of  BOD  and  suspended 
solids  removal  are  not  adequate.  It  is  important  to 
deal  with  nitrates  in  the  whole  system  of  nature  and 
to  identify  where  man  can  apply  engineered 
subsystems  to  keep  high  concentrations  of  nitrogen 
out  of  the  water  supply.  (See  also  W7  1-09953  thru 
W7  1-09961)  (Knapp-USGS) 
W7  1-09952 


NITRATES  IN  WATER  SUPPLIES  -  THE 
PROBLEM, 

California  Univ.,  Berkeley.  Dept  of  Sanitary  En- 
gineering. 
P.  H.  McGauhey. 

Proceedings  1 2th  Sanitary  Engineering  Conference 
on  Nitrate  and  Water  Supply:  Source  and  Control, 
February  11-12,  1970,  University  of  Illinois,  Ur- 
bana; Illinois  University,  College  of  Engineering 
Publication,  p  1-5,  1970.  5  p,  3  ref. 

Descriptors:  'Nitrates,  'Water  supply,  'Water  pol- 
lution sources,  'Water  pollution  effects,  'Path  of 
pollutants,  Water  treatment,  Waste  water  treat- 
ment, Sewage  treatment,  Groundwater,  Surface 
waters. 
Identifiers:  Nitrate  sources. 

General  background  information  and  concepts  on 
the  subject  of  nitrates  in  water  supplies  are 
presented.  While  three  states  have  set  total 
nitrogen  or  nitrate  standards,  fifteen  states  have 
limited  the  concentration  of  ammonia  which  en- 
dangers aquatic  life  at  levels  of  0.5  rag/ 1 .  The  tradi- 
tional concepts  and  process  design  objectives  of 
sewage  treatment  have  been  the  production  of 
nitrates.  Biological  treatment  systems  were 
designed  for  the  removal  of  suspended  solids,  and 
Biochemical  Oxygen  Demand  but  not  for  nitrogen 
removal.  Septic  tanks  also  contribute  to  the  con- 
centration of  nitrates  in  groundwater.  Urbanization 
is  not  the  only  contributing  factor  to  the  increasing 
concentration  of  nutrients  in  the  water.  Harvesting 
of  trees,  ploughing  up  of  root  zones,  paving  of  sur- 
faces, and  many  other  activities  hasten  the  move- 
ment of  nitrates  from  the  land  to  the  water.  There- 
fore, the  old  objectives  of  BOD  and  suspended 
solids  removal  are  not  adequate.  It  is  important  to 
deal  with  nitrates  in  the  whole  system  of  nature  and 
to  identify  where  man  can  apply  engineered 
subsystems  to  keep  high  concentrations  of  nitrogen 
out  of  the  water  supply.  (See  also  W7  1-09952)  (K- 
napp-USGS) 
W7  1-09953 


THE  NITROGEN  CYCLE. 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 
Clair  N.  Sawyer. 

Proceedings  1  2th  Sanitary  Engineering  Conference 
on  Nitrate  and  Water  supply:  Source  and  Control, 
February  11-12,  1970,  University  of  Illinois,  Ur- 
bana: Illinois  University.  College  of  Engineering 
Publication,  p  6- 1 3.  1 970.  8  p,  6  fig. 

Descriptors:  'Nitrogen  cycle, 'Nitrogen,  'Nitrates, 
'Nutrients,  'Path  of  pollutants,  Denitrification. 
Nitrification,  Nitrogen  compounds,  Nitrogen  fixa- 
tion. Decomposing  organic  matter,  Waste  disposal. 

Through  electrical  discharges  in  the  atmosphere, 
nitrogen  and  oxygen  combine  to  form  nitrate  which 
is  carried  by  rain  to  soil  for  plant  protein  produc- 
tion. Herbiverous  animals  change  plant  protein  to 
animal  protein.  Death  of  plants  and  animals 
produces  organic  matter  on  which  bacteria  act  to 
release  ammonia,  nitrite,  and  nitrate.  Nitrogen  gas 
re-enters  the  atmosphere  mainly  through  the 
reduction  of  nitrites.  Certain  bacteria  and  algae 
also  fix  nitrogen  from  the  atmosphere  to  produce 
plant  protein.  Chemical  fixation  of  nitrogen  to  am- 
monia and  urea  is  used  for  land  fertilization   The 


cycle  of  nitrogen  compounds  is  shown  schemati- 
cally by  the   'Nitrogen   Wheel.'  (See  also   W71- 
09952)  (Knapp-USGS) 
W7 1-09954 


EXISTING  LEVELS  OF  NITRATES  IN  WATER  - 
THE  CALIFORNIA  SITUATION, 

California  State  Dept.  of  Public  Health,  Berkeley. 
Paul  C.  Ward. 

Proceedings  12th  Sanitary  Engineering  Conference 
on  Nitrate  and  Water  Supply:  Source  and  Control, 
February  11-12,  1970,  University  of  Illinois,  Ur- 
bana: Illinois  University,  College  of  Engineering 
Publication,  p  14-26,  1970.  13  p,  I  fig,  2  tab,  6  ref, 
append. 

Descriptors:  'Water  quality  control,  'Nitrates, 
'California,  'Water  supply,  Path  of  pollutants,  Sur- 
face waters,  Groundwater,  Regulation,  Water 
quality.  Standards,  Water  pollution  sources.  Water 
utilization. 
Identifiers:  Nitrate  standards. 

Summaries  of  nitrate  related  groundwater  in- 
vestigations conducted  in  California  arc  reported 
for  six  problem  areas  over  the  period  from  1953  to 
1968.  In  each  instance,  nitrate  concentrations  ex- 
ceeded the  USPHS  recommended  limit  of  45  mg/l. 
The  concentrations  of  nitrate  in  groundwater  are 
monitored  by  water  purveyors  who  have,  by  aban- 
doning wells,  putting  wells  on  standby,  and  blend- 
ing waters  prior  to  distribution,  reduced  nitrates  in 
delivered  water.  With  increased  use  of  ground- 
water predicted  for  the  future,  a  steady  state  of 
nitrate  concentration  will  eventually  be  reached. 
The  question  whether  existing  standards  are  valid 
or  too  conservative  is  being  investigated  as 
authorized  by  the  1969  California  Legislature.  (See 
also  W71-09952)  (Knapp-USGS) 
W7  1-09955 


THE  HEALTH  EFFECTS  OF  NITRATES  IN 
WATER  (PANEL  DISCUSSION), 

Bureau  of  Water  Hygiene,  Cincinnati,  Ohio. 
Elliot  F.  Winton. 

Proceedings  12th  Sanitary  Engineering  Conference 
on  Nitrate  and  Water  Supply:  Source  and  Control, 
February  11-12,  1970,  University  of  Illinois.  Ur- 
bana: Illinois  University,  College  of  Engineering 
Publication,  p  55-65.  1970.  II  p,  15  ref. 

Descriptors:    'Public   health.    'Illinois.    'Nitrates, 

'Toxicity,  'Water  quality.  Water  pollution  effects. 

Surveys.  Sampling,  Human  pathology,  Pathology, 

Safety. 

Identifiers:  Health  effects  (Nitrates). 

The  nitrate  dosage  received  by  an  infant  is  in- 
fluenced by  method  of  formula  preparation,  the 
child's  fluid  intake,  and  additional  sources  of 
nitrate,  nitrite  and  other  mcthcmoglobincmia-con- 
nectcd  materials  in  food  and  medicine.  Presence  of 
bacteria  from  contaminated  water  or  due  to  insuffi- 
cient gastric  acidity  in  the  upper  gastrointestinal 
tract  of  the  infant  arc  necessary  for  conversion  of 
nitrate  to  nitrite  prior  to  absorption  through  the  in- 
testinal lining.  Levels  of  methemoglobin  in  infant 
blood  are  elevated  due  to  the  presence  of  nitrite 
susceptible  Hemoglobin  F  in  the  first  three  to 
fourth  months  of  life  and  an  immature  diaphorase 
enzyme  system  necessary  for  the  conversion  of 
methemoglobin  to  hemoglobin.  Allowable  levels  of 
nitrate  in  drinking  water  should  not  be  elevated 
because  of  additional  sources  of  nitrate  which  may 
be  present  in  the  infants  diet  and  the  impracticality 
of  relying  on  educating  mothers  to  use  proper 
methods  of  formula  preparation  and  alternate  sup- 
plies of  water  when  the  available  supply  contains 
excessive  quantities  of  nitrates.  (See  also  W7I- 
09952)  (Knapp-USGS) 
W7  1-09957 


SECONDARY     EFFECTS     OF    NITROGEN     IN 
WATER, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Sanitary  En- 
gineering. 
Jack  A.  Borchardt. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


Proceedings  12th  Sanitary  Engineering  Conference 
on  Nitrate  and  Water  Supply:  Source  and  Control, 
February  11-12,  1970,  University  of  Illinois,  Ur- 
bana:  Illinois  University,  College  of  Engineering 
Publication,  p  66-77,  1970.  12  p,  9  fig,  1  tab,  10 
ref. 

Descriptors:  *Watcr  pollution  effects,  *Nitrates, 
'Nutrients.  'Algae,  'Bacteria,  Aesthetics,  Color, 
Taste,  Corrosion,  Diseases,  Eulrophicalion,  Foul- 
ing, Toxicity,  Odor,  Oxygen  sag.  Turbidity,  Water 
quality,  Water  treatment.  Nitrogen  cycle. 

One  of  the  primary  effects  of  inorganic  nitrogen  in 
natural  waters  is  its  influence  on  the  growth  of 
flora.  Algae  in  water  supplies  can  cause  obnoxious 
conditions  in  storage  reservoirs,  clogging  of  intake 
screens,  can  seriously  affect  prechlorination,  may 
make  additional  chemicals  necessary  foi  purifica- 
tion, may  cause  shorter  filler  runs,  and  may  result 
in  serious  taste  and  odor  problems.  These  problems 
are  discussed  in  some  detail.  (See  also  W7  1-09952) 
(Knapp-USGS) 
W7  1-09958 


URBAN  SOURCES  OK  NITRATES, 

Bureau  of  Water  Hygiene,  Cincinnati,  Ohio. 
James  M.  Symons. 

Proceedings  12th  Sanitary  Engineering  Conference 
on  Nitrate  and  Water  Supply  Source  and  Control, 
February  11-12.  1970,  University  of  Illinois,  Ur- 
bana:  Illinois  University.  College  of  Engineering 
Publication,  p  78-85,  1970   8  p,  1  fig,  3  tab,  1  I  ref. 

Descriptors:  'Water  pollution  sources,  'Nitrates, 
'Cities.  'Urbanization,  Nutrients,  Public  health. 
Runoff,  Sewers,  Sewage,  Waste  water.  Sewage 
treatment.  Water  supply.  Water  treatment.  Water 
quality.  Rainfall,  Industrial  wastes. 
Identifiers:  'Urban  pollution  sources. 

Urban  sources  of  nitrate,  nitrite,  ammonia,  and  or- 
ganic nitrogen  are  discussed.  The  sources  of  urban 
nitrogen  include  human  wastes  from  individual  and 
central  sewage  systems,  runoff  from  separate  and 
combined  storm  water  systems,  rainfall,  and  indus- 
trial wastes.  These  sources  are  discussed  in  terms  of 
the  quantities  and  concentrations  of  readily  biolog- 
ically OMcli/able  nitrogen  they  contribute,  and  the 
degree  of  dilution  each  has  to  undergo  to  meet  with 
Ihe  U.S. P. U.S.  requirements  for  nitrate  nitrogen  in 
dunking  water  supplies  (See  also  W7 1-09952)  (K- 
napp-l  SGS) 
W71  (W959 


COM  KOI.  OF  NITROGEN  FROM  ANIMAL 
WASTE  WATERS, 

Cornell    Univ..    Ithaca.    NY.    Dept.    of   Civil    and 
Agricultural  Engineering. 
Raymond  C.  I.ochr 

Proceedings  12th  Sanitary  Engineering  Conference 
on  Nitrate  and  Water  Supply  Source  and  Control. 
February  11-12.  1970.  University  of  Illinois,  Ur- 
liana:  Illinois  Univcrsitv,  College  oi  Engineering 
Publication,  p  I  77- 1X9.  1970.  13  p.  4  Fig.  1  tab.  22 
ret.  FWOA  Project  W  PI  493. 

Descriptors:  *  I  arm  wastes,  "Nitrogen  compounds, 
•Waste  treatment.  'Nitrification,  'Dcnitrification, 
Confinement  pens.  Farm  lagoons.  Oiganic  wastes. 
Waste  water  treatment.  Hindi  gradation.  Aeration, 
Aerobic  treatment 
Idcntifierii  'Nitrogen  removal. 

I  he  trend  in  recent  years  for  the  confinement  feed- 
ing of  livestock  anil  for  increased  numbers  of 
animals  per  production  unit  icsulls  in  highly  con- 
centrated, low-volume  waste  Hows  which  icpreseiit 
a  pollulioii.il  li.i/.ud  lo  ground-  anil  surface  wateis. 

I  he  poiiutmii.il  contribution  from  these  activities  is 

manifested    l>\    excessive    nulnenl   concenlialions. 
chiefly   high   level*  of  nitrogen,   microbial   imp. iii 
incill    oi    MirfuCC    wains,   release   of  containments 

ih  ii  complicate  subsequent  water  treatment  opera 

lions,  and  depletion  of  dissolved  oxygen  in  suilace 
waters  Control  oi  such  wastes  cniuuiences  with 
t  mi  1. 1  in  me  nl     I  he  niiiinlii.il  synthesis  winch  ncculs 

during  containment  reduces  nitrogen  levels  in  a 


certain  extent.  Further  removals  can  be  accom- 
plished by  ammonia  stripping  using  diffused  aera- 
tion or  by  nitrification-denitrificution.  The  most 
suitable  method  of  disposal  foi  treated  wastes  is  on 
the  land,  where  the  remaining  nutrients  can  be  in- 
corporated into  crops.  (See  also  W7  1-09952)  (K- 
napp-USCiS) 
W7  1-09960 


TREATMENT  OF  WATER  SUPPLIES  FOR 
REMOVAL  OF  NITRATES, 

Bureau  of  Water  Hygiene.  Cincinnati.  Ohio. 
Gordon  (J.  Robeck. 

Proceedings  1  2lh  Sanitai  y  Engineering  Conference 
on  Nitrate  and  Water  Supply:  Source  and  Control, 
February  11-12,  1970,  University  of  Illinois,  Ur- 
bana:  Illinois  University,  College  of  Engineering 
Publication  p  190-194,  1970.  5  p 

Descriptors:  'Water  treatment,  'Domestic  water. 
'Nitrates,  *Ion  exchange,  filtration.  Water  purifi- 
cation. Coagulation,  Distillation 
Identifiers:  'Nitrate  removal. 

Removal  of  high  levels  of  nitrates  from  drinking 
waters  is  strongly  advocated  by  few  health  officials 
and  nitrate  removal  is  not  generally  practiced.  High 
levels  of  nitrates  (over  45  mg/liter)  are  usually  en- 
countered only  through  a  short  period  of  the  year; 
some  evidence  indicates  that  the  problem  areas  are 
more  numerous  with  private  wells  than  with  public 
systems.  Small  deminerali/ing  units  for  nitrate 
removal  are  available  for  household  use.  The  units 
are  expensive,  but  are  useful  for  emergency  situa- 
tions. Distillation  is  a  possible,  but  expensive, 
means  of  nitrate  removal.  Anaerobic  filters  have 
also  been  advocated  for  nitrate  removal.  Strong- 
base,  anion  exchange  resins  in  the  chloride  form 
are  promising  agents  for  lowering  nitrate  levels. 
( See  also  W7  1-09952 )  (Knapp-USGS) 
W7  1-09961 


THE  DISTRIBUTION  OF  THE  MAJOR  AND 
SOME  MINOR  ELEMENTS  IN  MARINE 
ANIMALS,  PART  II.  MOLLUSCS, 

Miami    Univ.,    1  la     School    of    Marine    and    At- 
mospheric   Sciences,    and    Liverpool    Univ.    (En- 
gland). Dipt,  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  05A. 
W7  I -099X2 


PESTICIDES     IN      THE     MARINE     ENVIRON- 
MENT, 

National  Marine  Water  Quality  Tab..  West  King- 
ston. R.I. 

lot  primary  bibliographic  entry  see  Field  05C. 
W7  1-09992 


THE  CONTRIBUTION  OF  URBAN  AND 
AGRICULTURAL  PESTICIDE  USE  TO  THE 
CONTAMINATION  OF  THE  REI)  CEDAR 
RIVER, 

Matthew  .1.  /ahik. 

Available  fiom  the  National  Technical  Information 
Service  as  PB-201  055.  $3.00  in  papei  copy.  $0.95 
in  microfiche  Michigan  State  University.  Institute 
of  Water  Research  Project  Completion  Report, 
1969.  19  p.  12  fig.  3  lei.  OWRR  Project  A  012- 
MICH  (2) 

Descriptors:  'Pesticide  residues,  'DDT. 
•Michigan.  'Watei  pollution  sources.  Bottom  sedi- 
ments. Suspended  load.  Sampling.  Data  collec- 
tions. Persistence,  Pesticide  kinetics.  Water  pollu- 
tion effects.  Municipal  wastes.  Waste  watei  treat- 
ment. 

Analysis  of  1 .549  waler  samples  shows  that  the  Red 
(  cd. n  River,  Michigan,  is  highly  contaminated  with 
DDT  and  DDT  metabolites  (  IDE  and  DDE).  The 
river  becomes  progressively  more  contaminated  in 
,i  ilnw nsiiv-.un  direction  ami  shows  seasonal  varia- 
tions. Pesticides  in  bottom  samples  show  the 
amount  of  long  term  contamination,  whereas  those 
ill    Ihe    suspended    ill. liter    (that    retained    by    a    5 


micron  filter)  show  the  amount  of  pesticide  being 
carried  on  a  short  term  basis  The  largest  amount  of 
pesticide  contamination  entering  the  Red  Cedar 
comes  through  waste  water  treatment  plants.  (K- 
napp-USGS) 
W7 1-10035 


CONSIDERATIONS  ON  THE  INTERACTION 
BETWEEN  SURFACE  WATER  AND  GROUND- 
WATER OF  THE  DANUBE  DELTA  (French: 
Considerations  sur  ('interaction  entrr  Irs  taux  de 
surface  ct  souterraines  du  territoire  du  Delta  du 
Danube), 

Institutul  de  Mcdicina  se  Farmacia,  lasi  (Ru- 
mania). Catedra  de  Igicna. 

Gheorghc  Zamfir,  V.  Nastase.  Simone  Apostol, 
Marie  Srainer,  and  Marcclle  1  inichiu 
In.  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tiona] Association  of  Scientific  Hydrology-Uncsco 
Co-edition,  p  41 5-422,  1970.  8  p,  2  tab.  5  ref.  (Also 
published  in  1ASH  Publication  No  91,  1970). 

Descriptors:  'Water  quality,  'Surfuce-ground- 
watcr  relationships,  'Deltas,  Coliforms,  Aquatic 
microorganisms.  Water  pollution  effects,  Water 
chemistry.  Salinity,  Water  wells,  Groundwater 
movement.  Path  of  pollutants. 
Identifiers:  'Danube  Delta. 

Communities  on  the  territory  of  the  Danube  Delta 
use  river  water  as  their  main  supply  of  potable 
water.  Danube  water  is  characterized  by  a  high 
microbial  content  (the  highest  values  in  certain 
seasons  range  between  220,000-700,000  germs/ml 
and  10,000-5,000.000  b/coli/liter  by  a  moderate 
content  of  organic  substances  (13-19  mg/liter)  by  a 
fairly  reduced  mineralization  (dry  residue  200-300 
mg/liter.  chlorides  up  to  20  mg/liter  and  a  total 
hardness  between  12-16  german  degrees).  The 
water  of  the  few  wells  in  service  shows  a  great 
chemical  similarity  to  Danube  water  This  proves 
communication  between  the  surface  and  the  un- 
derground waters,  a  fact  made  conspicuous  by  the 
biological  indicators.  (Knapp-USGS) 
W7  1-10054 


MERCURY     POLLUTION:     INTEREST     IN     IT 

NOW  ON  THE  UPSWING, 

Industrial  Pollution  Control,  Inc.,  Westport.  Conn. 

Tor  primary  bibliographic  entry  see  Field  05C. 

W7I-10088 


AN  INTRODUCTION  TO  DETERMINATION  OF 
ESTUARINE  ASSIMILATIVE  CAPACITY, 

National  Council  of  the  Paper  Industry  for  Air  and 

Stream  Improvement,  Inc.,  New  York. 

Howard  Eddc 

Technical  Bulletin  No  236.  1970.  24  p.  3  fig.  43  ref, 

I  append. 

Descriptors:  'Estuaries,  'Waste  assimilation 
capacity,  'Diffusion,  'Mixing,  Biochemical  oxygen 
demand.  Tidal  effects.  Sell-purification,  Pulp  and 
paper  industry.  Effluents.  Oxygen  sag.  Reaeration, 
Analytical  techniques.  Water  pollution  control. 
Classification,  Physical  properties,  Geomoipholo- 
gy.  Biological  properties.  Dredging,  Saline  water 
intrusion,  Channel  improvement 
Identifiers:  'Oxygen  balance.  Tidal  prism.  Turbu- 
lent transport  coefficient,  Dcoxygcnation  rate  con- 
stant. 

Approaches  are  considered  to  the  estimation  of 
estuarine  capacity  to  assimilate  effluents  of  pulp 
and  paper  mills  The  parameters  of  major  im- 
portance include  physical  mixing  factors,  geologi- 
cal characteristics,  effluent  dispersion  by  tidal 
prism,  estuarine  diffusion,  physical  and  biochemi- 
cal interactions,  dredging  and  its  effect  on  salinity 
levels  I  he  oxygen  balance  in  estuaries  is  appraised 
mi  Ihe  basis  of  the  equation  foi  mass  conservation 
anil  procedures  for  establishment  of  process  coeffi- 
cients. ( Wilde-Wisconsin ) 
W7  I -10093 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


•OLLUTION  -  HOW  MUCH  OF  A  PROBLEM 
;OMES  FROM  FERTILIZERS, 

Missouri     Univ.,     Columbia.     Water     Resources 

Research  Center. 

"or  primary  bibliographic  entry  see  Field  05C. 

V71-10099 


HE  DECOMPOSITION  OF  URIC  ACID  IN 
IUILT  UP  POULTRY  LITTER, 

Edinburgh    Univ.   (Scotland).    School   of  Agricul- 

jre;  and   F.dinburgh   Univ.   (Scotland).   Dcpt.   of 

lactcriology. 

Icnrietta  E.  Schcfferlc. 

Durnal  of  Applied   Bacteriology,   Vol   28,   No  3, 

965,  p.  412-420.  1  tab,  6  ref. 

•cscriptors:  'Farm  wastes,  *  Decomposing  organic 
latter,     'Bacteria,     Poultry,     Aeorbic     bacteria, 
litrogen.  Water  pollution  sources. 
Icntificrs:  *Uric  acid  decomposition,  Coryncform 
acteria.  Urease  activity,  Ammonia  formation. 

he  decomposition  of  uric  acid  in  built  up  poultry 
Iter  appears  to  be  brought  about  almost  cxclusivc- 
I  by  the  action  of  aerobic  bacteria.  Organisms 
ccomposing  uric  acid  usually  comprised  about 
ne  quarter  of  the  bacterial  population.  There  were 
rains  of  coryne  bacterium  and  less  frequently 
rains  of  NOCARDIA,  STRhTTOMYCF.S,  PSEU- 
OMONAS.  ALCALIGENES,  and 

CHROMOBAC  TER.  Uric  acid  was  converted  to 
mmonia  by  some  of  the  organisms  but  only  to  urea 
y  the  majority.  Hydrolysis  of  urea  to  ammonia 
auld  be  brought  about  h\  strains  of  cory nebacleri- 
m.  Micrococcus.  Alcaligines,  Achromobactcr, 
nd  cytophaga  which  had  no  action  on  uric  acid.  It 
suggested  that  the  ammoniacal  smell  and  high  al- 
iilinily  of  built  up  poultry  litter  result  largely  from 
IC  decomposition  of  uric  acid.  The  identity  of  the 
acteria  concerned  is  discussed.  (Hazen-lowa 
late) 
m-10107 


OIL  CHEMICAL  CHANCES  AND  INFILTRA- 
ION  RATE  REDUCTION  UNDER  SEWAGE 
PKEADINC, 

obert  A.    I'aft  Sanitary  Engineering  Center,  Cin- 

nnati,  Ohio. 

.  K.  Thomas.  W.  A.  Schwartz,  and  T.  W. 

endixen. 

>il  Science  Society  of  America  Proceedings,  Vol 

I.  1 96ft,  p  ft4 1  -646.  I  I  fig.  3  tab.  1  X  ref. 

cscriptors:  'Infiltration,  'l.ysiinetcrs.  Waste 
ater  treatment.  Waste  water  disposal.  Peiniea- 
i>n.  Chemical  oxygen  demand.  Anaerobic  condi- 
i>ns.  Biochemical  oxygen  demand.  Aerobic  condi- 
ans.  Disposal.  Laboratory  tests. 
Icntificrs:  'Soil-pore  clogging.  Applied  sewage  ef- 
cts.  Microbial  activity.  Infiltration  rate. 

ahoratory  and  field  lysimeters  were  used  to  in- 
stigate the  site  and  nature  of  soil-pore  clogging 
idcr  sewage  spreading  The  site  of  clogging  was 
calcd  by  determining  with  a  seepage  meter  the 
ipedance  profile  at  0  5cm  depth  intervals.  Soil 
imples  were  analyzed  for  sulfide,  iron,  phosphate, 
'Uil  organic  matter,  polysaccharide  and  polyuro- 
de  to  evaluate  possible  causative  relationships 
he  infiltration  rate  loss  exhibited  three  phases: 
liase  1,  a  slow  reduction  under  aerobic  conditions; 
liase  II.  a  rapid  reduction  under  anaerobic  condi- 
;>ns;  and  Phase  111.  a  further  gradual  decline  under 
laerobic  conditions.  The  primary  site  of  clogging 
as  the  0-1 -cm  depth  of  soil.  Although  sulfide  was 
l  indicator  of  anaerobic  conditions  it  was  not  a 
imary  cause  of  clogging  Accumulations  of  the 
her  five  measured  constituents  may  contribute  to 
ogging  in  both  Phase  I  and  Phase  II.  Organic 
alter  was  the  only  probable  clogging  agent  to 
:cline  as  the  infiltration  rate  was  partially 
covered  in  a  rest  cycle.  (Hazen-lowa  State) 
'71-10108 


OULTRY    DUST:    ORIGIN     AND    COMPOSI- 
ION, 

uburn  Univ.,  Ala.  Agricultural  Experiment  Sta- 


For  primary  bibliographic  entry  sec  Field  05A. 
W71-101  10 


TRACE  ELEMENTS  IN  WATER  -  A  BIBLIOG- 
RAPHY. 

Office  of  Water  Resources  Research,  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  266,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WRSIO  71-202,  July  1971.  287  p, 
252  ref. 

Descriptors:  *  Trace  elements.  'Water  chemistry. 
'Water  pollution.  'Bibliographies,  'Abstracts, 
Water  quality.  Data  storage  and  retrieval.  Publica- 
tions, Documentation,  Classification,  Chemical 
analysis,  Surface  waters.  Groundwater,  Water  anal- 
ysis. Arsenic  compounds,  Boxon.  Chromium, 
Cobalt,  Molybdenum.  Titanium. 
Identifiers:  Antimony,  Arsenic.  Barium.  Beryllium. 
Bismuth,  Cadmium.  Nickel,  Selenium,  Silicon, 
Silver,  Vanadium. 

This  bibliography,  concerning  trace  elements  in 
water,  was  retrieved  from  SELECTED  WATER 
RESOURCES  ABSIRACTS  published  through 
June  15.  1971  (Volume  4,  Number  12)  by  Water 
Resources  Scientific  Information  Center  of  the  Of- 
fice of  Water  Resources  Research;  U.S.  Depart- 
ment of  the  Interior.  The  publication  contains  252 
abstracts.  The  sixteen  trace  elements  considered 
were:  Antimony,  Arsenic,  Basium,  Beryllium, 
Bismuth,  Baxon,  Cadmium.  Chromium.  Cobalt, 
Molybdenum,  Nickel,  Selenium,  Silicon,  Silver, 
I  Itanium  and  Vanadium.  Each  bibliographic  entry 
includes  title.  author,  source.  descriptors, 
identifiers,  abstract,  and  accession  number.  A  per- 
muted keyword- in-titlc  index  precedes  the  bibliog- 
raphy. (See  also  W7I-10I91  thru  W7I-10I96) 
(Woodard-USGS) 
W71-I0190 


MERCURY  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research.  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  the  National  Ccchnic  il  Information 
Service  as  PB-201  267.  $3.00  in  paper  copy.  $0.95 
in  microfiche.  WRSIC  71-207.  July.  1971.  100  p. 

Descriptors:  'Heavy  metals.  'Water  pollution, 
'Water  chemistry,  'Bibliographies.  'Abstracts, 
Data  storage  and  retrieval.  Water  quality.  Publica- 
tions. Documentation,  Classification.  Chemical 
analysis.  Water  analysis.  Surface  waters.  Ground- 
water. 
Identifiers:  'Mercury. 

This  bibliography,  concerning  Mercury  in  water, 
was  retrieved  from  SELECTED  WATER 
RESOURCES  ABSTRACTS  published  through 
June  15.  1971  (Volume  4.  Number  12)  by  Water 
Resources  Scientific  Information  Center  of  the  Of- 
fice of  Water  Resources  Research,  U.S.  Depart- 
ment of  the  Interior.  The  publication  contains  XX 
abstracts.  Each  bibliographic  entry  includes  title, 
author,  source,  descriptors,  identifiers,  abstract, 
and  accession  number.  A  permuted  kcywork-in- 
title  index  precedes  the  bibliography.  (See  also 
W7 1-10190)  (Woodard-USGS) 
W7I-10191 


STRONTIUM  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  iif  Water  Resources  Research.  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  26X.  $3.00  in  paper  copy.  $0.95 
in  m  icrofiche.  W  RS1C  7 1  -20 1 .  Jim  1 97 1 .  80  p. 

Descriptors:  'Strontium  radioisotopes,  'Water  pol- 
lution. 'Bibliographies,  'Water  chemistry,  'Ab- 
stracts.   Data  storage   and   retrieval.   Publications. 


Documentation,    Classification,    Water    analysis, 
Water  quality.  Chemical  analysis,  Surface  waters. 
Groundwater,  Water  chemistry.  Trace  elements. 
Identifiers:  'Strontium,  'Trace  elements  (Stronti- 
um). 

This  bibliography,  concerning  Strontium  in  water, 
was  retrieved  from  SELECTED  WATER 
RESOURCES  ABSTRACTS  published  through 
June  15,  1971  (Volume  4,  Number  12)  by  Water 
Resources  Scientific  Information  Center  of  the  Of- 
fice of  Water  Resources  Research,  U.S.  Depart- 
ment of  the  Interior.  The  publication  contains  70 
abstracts.  Each  bibliographic  entry  includes  title, 
author,  source,  descriptors,  identifiers,  abstract, 
and  accession  number.  A  permuted  kcyword-in- 
titlc  index  precedes  the  bibliography.  (See  also 
W7  I  - 1 0 1 90 )  ( Woodard-USGS ) 
W71-10192 


COPPER  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington. 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  269.  $3.00  in  paper  copy.  $0.95 
in  microfiche.  WRSIC  71-204,  Jul  1971.  1X9  p. 

Descriptors:  'Copper.  'Water  pollution,  'Water 
quality.  'Bibliographies.  'Abstracts.  Trace  ele- 
ments. Documentation,  Data  stoiage  and  retrieval. 
Classification,  Water  supply.  Publications.  Chemi- 
cal analysis.  Water  properties.  Surface  waters. 
Groundwater. 
Identifiers:  'Indexing. 

This  bibliography,  concerning  Copper  in  water, 
was  retrieved  from  SELECTED  WA  I  ER 
RESOURCES  ABSTRACTS  published  through 
June  15,  1971  (Volume  4,  Number  12)  by  Water 
Resources  Scientific  Information  Center  of  the  Ol 
lice  of  Water  Resources  Research,  U.S.  Depart- 
ment of  Interior.  This  publication  contains  16X  ab- 
stracts. Each  bibliographic  entry  includes  title, 
author,  source,  descriptors,  identifiers,  abstract, 
and  accession  number.  A  permuted  keyword-in- 
title  index  precedes  the  bibliography  (See  also 
W7  I  - 1 0 1 90 )  ( Woodard  USGS ) 
W7  1-10 1 93 


MANGANESE  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research.  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  270.  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WRSIC   7  I -205.  Jul  1971.  127  p. 

Descriptors:  'Manganese.  'Water  chemistry. 
'Bibliographies,  'Water  quality.  'Abstracts,  Data 
storage  and  retrieval.  Publications,  Documenta- 
tion. Classification,  Chemical  analysis.  Surface 
waters.  Groundwater,  Water  analysis. 
Identifiers:  'Indexing. 

1  his  bibliography,  concerning  Manganese  in  water, 
was  retrieved  from  SELECTED  RESOURCES  AB- 
STRACTS published  through  Jun  15.  1971 
Volume  4,  Number  I  2  )  by  Water  Resources  Scien- 
tific Information  Center  of  the  Office  of  Water 
Resources  Research.  U.S.  Department  of  the  In- 
terior. The  publication  contains  1  1 3  abstracts. 
Each  bibliographic  entry  includes  title,  author, 
source,  descriptors,  identifiers,  abstract,  and  acces- 
sion number.  A  permuted  keyword-in-title  index 
precedes  the  bibliography.  (See  also  W71-10190) 
(Woodard-USGS) 
W7  1-10194 


MAGNESIUM  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research.  Washington. 
D.C.  Water  Resources  Scientific  Information 
Center. 
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Available  from  the  National  Technical  Information 
Service  as  PB-201  271,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WRSIC  71-206,  Jul  1971.  152  p. 

Descriptors:  *Magnesium,  *Water  chemistry, 
•Bibliographies,  *Water  quality,  'Abstracts,  Data 
storage  and  retrieval,  Publications,  Documenta- 
tion, Classification,  Chemical  analysis.  Surface 
waters.  Groundwater,  Water  analysis. 
Identifiers:  'Indexing. 

This  bibliography,  concerning  Magnesium  in  water, 
was  retrieved  from  SELECTED  WATER 
RESOURCES  ABSTRACTS  published  through 
Jun  15,  1971  (Volume  4  Number  12)  by  water 
Resources  Scientific  Information  Center  of  the  Of- 
fice of  Water  Resources  Research,  U.S.  Depart- 
ment of  the  Interior.  The  publication  contains  I  34 
abstracts.  Each  bibliographic  entry  includes  title, 
author,  source,  descriptors,  identifiers,  abstract, 
and  accession  number.  A  permuted  kcyword-in- 
titlc  index  precedes  the  bibliography.  (See  also 
W71-10I90)(Woodard-USGS) 
W71-10I95 


ZINC  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  272,  $3.00  in  paper  copy,  $0  95 
in  microfiche.  WRSIC  7  1-208,  Jul  1971.  138  p. 

Descriptors:  *Zinc  radioisotopes,  'Water  chemis- 
try, *  Water  analysis,  *  Bibliographies,  'Abstracts, 
Water  quality.  Trace  elements.  Data  storage  and 
retrieval.  Publications,  Documentation,  Classifica- 
tion, Chemical  analysis.  Surface  waters,  Ground- 
water, Water  pollution. 
Identifiers:  'Zinc. 

This  bibliography,  concerning  Zinc  in  water,  was 
retrieved  from  SELECTED  WATER 

RESOURCES  ABSTRACTS  published  through 
Jun  15,  1971  (Volume  4,  Number  12)  by  Water 
Resources  Scientific  Information  Center  of  the  Of- 
fice of  Water  Resources  Research,  U.S.  Depart- 
ment of  the  Interior.  The  publication  contains  I  19 
abstracts.  Each  bibliographic  entry  includes  title, 
author,  source,  descriptors,  identifiers,  abstract, 
and  accession  number.  A  permuted  keyword-in- 
title  index  precedes  the  bibliography.  (Sec  also 
W71-10I90)  (Woodard-USGS) 
W7I-I0I96 


TREATMENT  OK  SHELL  CULTCH  WITH 
POLYSTREAM  TO  INCREASE  THE  YIELD  OF 
SEED  OYSTERS,  CRASSOSTREA  VIRGINICA, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

Michael  Castagna.  Dexter  S.  Haven,  and  James  B. 

Whitcomb. 

Proceedings  of  the  National  Fisheries  Association. 

Vol  59.  p  84-90,  June.  1 969.  I  fig,  4  tab,  6  ref. 

Descriptors:  'Water  pollution  sources.  'Chemcon- 
trol.  'Oysters.  'Chlorinated  hydrocarbon  pesti- 
cides, 'Aquiculture,  Commercial  shellfish.  Marine 
fisheries.  F.stuarine  fisheries.  Pest  control.  Rates  of 
application.  Chemicals.  Organic  compounds. 
Taste,  Pesticide  residues.  Public  health. 
Identifiers:  'Polystream.  'Polychlorinated 

benzenes,  Mariculturc.  Benzene,  Cultch,  Control, 
Chlorinated  benzenes. 

A  commercial  scale  study  was  conducted  on  the 
eastern  shore  of  Virginia  during  1964,  1965  and 
1966  to  evaluate  treatment  of  shell  cultch  with 
Polystream.  Three  intertidal  reefs  of  the  same  ap- 
proximate si/e  were  shelled  with  similar  amounts  of 
untreated  shells.  Results  were  evaluated  for  periods 
ranging  up  to  18  months  on  the  basis  of  number  of 
oysters  attached  per  unit  volume  of  shell;  length 
and  number  of  drilled  oysters  were  also  recorded. 
Treated  shells  consistently  had  more  attached 
oysters  than  the  controls  at  two  of  the  plots.  On  the 
third,  differences  did  not  become  apparent  until 


the  second  year.  Analysis  suggests  that  treatment  of 
cultch  with  Polystream  by  commercial  growers 
may  be  economically  feasible  and  may  increase  net 
profit.  A  Polystream  residue  of  less  than  0. 1  ppm 
was  found  in  oyster  tissues.  A  taste  panel  could  not 
distinguish  between  oysters  grown  on  treated 
cultch  and  those  grown  on  untreated  cultch.  Side 
ecological  effects  of  the  treatment  were  not 
discussed.  (LeGore  -  Washington) 
W7  I- 10208 


STATUS  OF  WATER  QUALITY  AND  SIGNIFI- 
CANT SOURCES  OF  WASTE  WATER 
DISCHARGES  IN  MARYLAND. 

Maryland   Dcpt.  of  Water  Resources,  Annapolis; 

and  Maryland  Dept.  of  Health  and  Mental  Hygiene, 

Annapolis. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10254 


PESTICIDE  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W7 1-10264 


WATER  POLLUTION  AND  SELF-PURIFICA- 
TION STUDY  ON  THE  PO  RIVER  BELOW  FER- 
RARA, 

Ferrara  Univ.  (Italy).  Istituto  di  Igicne. 

L.  Prati,  and  Q.  B.  Richardson. 

Water  Research,  Vol  5,  No  5,  p  203-212    May 

1971.  10p,5fig,  lOtab,  18rcf. 

Descriptors:  'Self-purification,  'Reacration,  'Path 
of  pollutants,  Biochemical  oxygen  demand,  Waste 
assimilative  capacity,  Industrial  wastes.  Water  pol- 
lution effects,  Water  pollution  control. 
Identifiers:  *Po  River  (Italy). 

From  May  to  August  1969.  samples  were  collected 
from  a  30  km  stretch  of  the  Po  River  to  determine 
the  degree  of  pollution  and  the  sell-purification 
capacity  of  the  river.  The  river  below  Ferrara  is 
lightly  polluted  by  organic  substances.  The  deox- 
ygenation  rate  was  determined  by  the  Isaacs  and 
Gaudy  method,  and  the  atmosphere  and  the  at- 
mospheric reacration  data  according  to  the  equa- 
tions of  O'Connor  and  Dobbins.  The  atmospheric 
reaeration  capacity  was  found  to  be  very  low, 
resulting  in  a  low  self-purification  capacity  for  the 
river.  The  dissolved  oxygen  averaged  80  per  cent  of 
the  saturation  value;  this  value  is  attributed  to  the 
low  organic  load  of  the  river  and  the  high  dilution 
ratio.  Dilution  of  the  river  is  the  primary  self-purifi- 
cation factor.  (Knapp-USGS) 
W71-I0324 


TRANSPORT  OF  MINERAL  OIL  COM- 
PONENTS TO  GROUNDWATER--!.  MODEL 
EXPERIMENTS  ON  THE  TRANSFER  OF 
HYDROCARBONS  FROM  A  RESIDUAL  OIL 
ZONE  TO  TRICKLING  WATER, 
Koninkliykc/Shell-I.aboratorium,  Amsterdam 

(Netherlands). 

M.  Van  der  Waarden,  A   1..  A.  M.  Bridie,  and  W. 
M.  Groencvvoud. 

Water  Research.  Vol   5.   No   5,  p  213-226,  May 
1971.  1 4  p,  7  fig,  3  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Leaching,  'Soil 
water     movement,     'Oily     water,     'Groundwater 
recharge.    Model    studies.    Hydraulic    models,   Oil 
wastes,  Water  pollution  sources. 
Identifiers:  'Oil  spills. 

Oil  spills  in  soils  become  immobile  after  some  time. 
Subsequent  rainfall  may  then  leach  out  water-solu- 
ble components,  which  arc  carried  downward.  In 
laboratory  experiments  a  pack  of  non-adsorbing 
glass  particles  was  used  as  a  soil  model  to  study  the 
transfer  of  oil  components  to  groundwater.  Oil  was 
injected  into  a  zone  with  residual  water  saturation 
of  this  model  and  allowed  to  disperse  freely.  Sub- 
sequently water  was  allowed  to  trickle  through  the 
pack  and  the  drain  water,  which  did  not  contain 
any  free  oil,  was  analyzed  for  contaminants.  Ex- 


periments were  carried  out  with  a  gas  oil  raffinati 
containing  very  small  amounts  of  2 
isopropylphenol  as  a  model  for  transferable  com 
poncnts  and  with  actual  mineral  oil  products 
gasoline,  kerosene  and  gas  oil.  In  all  the  experi 
ments  water-extractablc  components  were  leache< 
out  from  an  oil  zone  by  trickling  water  at  a  rat< 
determined  by  the  partition  coefficient  of  the  com 
ponents  and  by  the  water/oil  ratio.  When  the  glas: 
particles  were  replaced  by  natural  dune  sand  th< 
transfer  of  oil  components  was  delayed  by  adsorp. 
tion  and  their  concentration  in  the  drain  watei 
decreased  correspondingly.  Under  field  condition: 
these  effects  of  adsorption  might  be  much  stronger 
in  addition,  chemical  or  biological  oxidation  anc 
evaporation  may  also  to  some  extent  determine  the 
fate  of  oil  in  soil.  (Knapp-USGS) 
W7I-10325 


TIME    VARYING    MATHEMATICAL    MODEL 
FOR  WATER  QUALITY, 

Northeastern  Univ.,  Boston,  Mass.  Dept.  of  Civil 

Engineering. 

Alvin  S.  Goodman,  and  Richard  J.  Tucker. 

Water  Research,  Vol  5,  No  5,  p  227-241,  May 

1971.   15  p,  4  fig,  43  ref.  FWPCA  Grant  No  WP- 

01090. 

Descriptors:  'Mathematical  models,  'Path  of  pol- 
lutants, 'Biochemical  oxygen  demand,  'Dissolved 
oxygen.  Water  pollution.  Water  pollution  control. 
Computer  programs.  Simulation  analysis,  Reaera- 
tion, Water  quality,  Coliforms,  Chlorides. 
Identifiers:  Merrimack  River  (Mass). 

By  means  of  a  mathematical  model  and  an  elec- 
tronic digital  computer,  the  variation  of  quality 
with  distance  and  time  was  simulated  for  a  50  mile 
long  stream.  For  a  specified  station,  time  profiles 
were  traced  in  terms  of  BOD,  DO,  coliforms  and 
chlorides.  Input  consisted  of  the  types  of  data 
which  are  typically  obtained  from  records  and  sani- 
tary field  surveys.  Results  may  be  used  to  predict 
the  effectiveness  of  water  pollution  control  pro- 
grams and  to  study  the  suitability  of  a  stream  for 
fish  propagation  or  other  designated  purpose.  (K- 
napp-USGS) 
W71-I0326 


ORGANIC  CARBON  AND  NITROGEN  IN  THE 
SURFACE  SEDIMENTS  OF  LAKES  ONTARIO, 
ERIE,  AND  HURON, 

Department    of    Energy,    Mines    and    Resources, 

Burlington   (Ontario).   Canada  Center  for   Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  05A 

W71-10327 


2ND     COMPENDIUM     OF     ANIMAL     WASTE 
MANAGEMENT. 

Federal  Water  Pollution  Control  Administration, 

Kansas  City,  Mo.  Missouri  Basin  Region. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-10366 


ANIMAL  WASTES--A  MAJOR  POLLUTION 

PROBLEM, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W7  I -10368 


CONTRIBUTION        OF 
WATER  POLLUTION, 

Missouri     Univ.,     Columbia 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05G 

W7I-I0372 


FERTILIZERS       TO 

Water     Resources 


MAJOR  PROBLEMS  OF  WATER  POLLUTION 
CREATED  BY  AGRICULTURAL  PRACTICES, 

Federal  Water  Pollution  Control  Administration, 

Kansas  City,  Mo. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-I0374 
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AGRICULTURE   AS   A   SOURCE   OF   WATER 
POLLUTION, 

Federal  Water  Pollution  Control  Administration, 
Charlottesville,  Va.  Middle  Atlantic  Region. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-10375 

5C.  Effects  of  Pollution 


NITRATES     IN     WATER     SUPPLIES     -     THE 
PROBLEM, 

California  Univ.,  Berkeley.  Dept  of  Sanitary  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W7 1-09953 


THE    HEALTH    EFFECTS    OF    NITRATES    IN 
WATER  (PANEL  DISCUSSION), 

Bureau  of  Water  Hygiene,  Cincinnati,  Ohio. 
For  primary  bibliographic  entry  see  Field  05B. 
W7 1-09957 


SECONDARY    EFFECTS    OF    NITROGEN    IN 
WATER, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Sanitary  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-09958 


MERCURY  COMPOUNDS  REDUCE 

PHOTOSYNTHESIS  BY  PLANKTON, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Oceanog- 
raphy. 

Robert  C.  Harriss,  David  B.  White,  and  Robert  B. 
MacFarlane. 

Science,  Vol  170,  p  736-737,  13  November,  1970. 
2  fig,  5  ref. 

Descriptors:  Water  pollution  effects,  *Fungicides, 
•Heavy  metals,  'Inhibitors,  'Photosynthesis,  'Pri- 
mary productivity,  'Inhibition,  Metals,  Chemical 
wastes,  Poisons,  Toxins,  Toxicity,  Plant  physiology, 
Biochemistry,  Lethal  limit,  Metabolism,  Pesticides. 
Identifiers:  'Mercury,  'Organomcrcurials,  *Mer- 
:ury  compounds,  Acute  toxicity,  Nitzschia  sp. 

Concentrations  of  organomcrcurial  fungicides  as 
low  as  0. 1  ppb  in  water  reduced  photosynthesis  and 
growth  in  laboratory  cultures  of  one  species  of 
marine  diatom  (Nitzschia  delicatissima)  and 
several  natural  phytoplankton  communities  from 
Florida  lakes.  The  acute  toxicity  of  mercury  com- 
pounds to  phytoplankton  is  dependent  on  the 
:hemical  nature  of  the  mercury  compound  and  on 
:ell  concentrations.  (LeGore  -  Washington) 
W7 1-09980 


\N  ANNOTATED  LIST  OF  FAO  PUBLICA- 
TIONS ON  INLAND  WATER  POLLUTION,  AND 
WATER  QUALITY  AND  QUANTITY  WITH 
SPECIAL  REFERENCE  TO  FISH  LIFE  1957- 
1970, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy). 
William  A.  Dill. 

FAO  Fisheries  Circular  No.  124,  March,  1 97 1 .  9  p, 
M  ref. 

Descriptors:  'Bibliographies,  'United  Nations, 
•Water  quality,  Water  conservation,  Water  law. 
Water  policy.  Water  utilization.  Water  pollution  ef- 
fects, 'Fish,  'Freshwater  fish,  'Radioisotopes, 
•Sewage,  Reviews,  Documentation,  Information 
retrieval.  Publications,  Food  chains.  Aquatic  food 
:hains.  Fish  farming.  Pesticides. 
Identifiers:  'Food  and  Agriculture  Organization, 
FAO,  Annotated  bibliographies. 

This  list  include  references  to  the  United  Nations 
Food  and  Agriculture  Organization's  (FAO)  spe- 
cial studies  or  reviews  on  the  subject  of  water  quali- 
ty and  quantity  for  fish  life,  the  behavior  of  radioac- 
tive substances  in  terrestrial  and  aquatic  environ- 
ments and  food  chains,  reviews  of  water  pollution 


control  legislation  and  administrative  practices,  the 
use  of  sewage  water  for  irrigation  and  fish  culture, 
its  policies  on  pesticides  and  fish  and  other  matters. 
(LeGore  -  Washington) 
W7 1-09981 


DDT  RESIDUES  IN   MARINE   PHYTOPLANK- 
TON: INCREASE  FROM  1955  TO  1969, 
Hopkins  Marine  Station,  Pacific  Grove,  Calif. 
For  primary  bibliographic  entry  see  Field  05  A. 
W7 1-09984 


EFFECTS  OF  SUPERABUNDANT  OXYGEN  ON 
THERMAL  TOLERANCE  OF  GOLDFISH, 

Australian    National    Univ.,    Canberra.    Dept.    of 

Zoology. 

A.  H.  Weatherley. 

The  Biological  Bulletin,  Vol  139,  No  1,  p  229-238, 

August  1 970.  3  fig,  2  tab,  1 4  ref. 

Descriptors:  'Dissolved  oxygen,  'Water  tempera- 
ture, 'Heat  resistance,  'Thermal  stress, 
'Physiological  ecology,  'Fish  physiology,  'Ox- 
ygenation, Water  pollution  effects.  Biochemical 
oxygen  demand,  Lethal  limit.  Heated  water,  'Ther- 
mal pollution.  Thermophilic  animals,  Bioassay,  En- 
vironmental effects.  Absorption,  Aeration,  Fish 
management. 
Identifiers:  Oxygen  tension,  Goldfish. 

Experiments  were  performed  to  test  the  hypothesis 
that  the  lethal  temperature  of  goldfish  may  be  af- 
fected by  failure  of  the  oxygen  supply  system.  The 
method  used  was  to  augment  the  normal  oxygen 
supply  with  the  expectation  that  a  superabundance 
of  oxygen  might  ensure  ready  entry  of  oxygen  into 
the  fish  through  the  entire  body  surface.  Functional 
failure  of  the  respiratory,  circulatory  or  oxygen 
transport  systems  would  be  compensated,  there- 
fore, by  saturation  of  blood  serum,  lymph,  tissue 
fluids,  etc.,  with  oxygen.  Results  generally  indicate 
that  survival  was  better  in  oxygen-rich  water  than 
in  air-saturated  water,  and  that  the  upper  lethal 
temperature  is  closely  related  to  oxygen  tension. 
( LeGore  -  Washington) 
W7 1-09985 


REDUCTION  AND  RESTORATION  OF  THE 
NUMBER  OF  FRESH-WATER  PROTOZOAN 
SPECIES  FOLLOWING  ACUTE  EXPOSURE  TO 
COPPER  AND  ZINC, 

Virginia   Polytechnic   Inst.,   Blacksburg.   Dept.   of 

Biology. 

John  Cairns,  Jr.,  and  Kenneth  L.  Dickson. 

Transactions  of  the  Kansas  Academy  of  Science, 

Vol  73,  No  1,  p  1-10,  Spring,  1970.  2  fig,  7  tab,  1 

ref. 

Descriptors:  'Copper,  'Metals,  Water  pollution  ef- 
fects, 'Ions,  'Protozoa,  'Toxins,  Biological  com- 
munities, Density,  Environmental  effects,  Mortali- 
ty, Microorganisms,  Antiprotozoals  (Pesticides), 
Aquatic  microorganisms,  Resistance,  Physiological 
ecology,  Bioassay,  Pollutants,  Toxicity,  Succession. 
Identifiers:  'Zinc,  Species  diversity,  Population 
density.  Acute  exposure,  Protozoan  communities. 
Antiprotozoals. 

Protozoan  communities  established  in  plastic 
troughs  through  which  Douglas  Lake  (Michigan) 
water  was  pumped  were  exposed  for  24  hr  to  either 

24  ppm  of  Zn....  or  24  ppm  of  Cu The  number  of 

species  and  approximate  density  of  protozoans  in 
each  trough  were  determined  before  and  after  the 
Zn  or  Cu  was  introduced.  These  results  were  then 
compared  to  those  obtained  for  controls  receiving 
identical  treatment  except  for  the  omission  of 
heavy  metal.  The  results  of  the  Cu....  test  show  a 
reduction  from  46  to  7  species  at  the  end  of  the  24 
hr  exposure,  with  a  partial  recovery  to  14  species 
144  hr  after  the  test  began.  The  results  of  the  Zn.... 
test  show  a  reduction  in  species  from  35  to  1  1  after 
the  24  hr  exposure,  with  a  comparatively  rapid 
recovery  to  20  species  at  48  hr,  30  at  72  hr,  32  at 
96  hr  and  34  at  1 20  hr.  Density  changes  were  not  as 
striking  as  the  reduction  in   number  of  species. 


These  preliminary  experiments  indicate  that  the 
residual  effects  of  copper  seem  to  be  considerably 
greater  than  the  residual  effects  of  zinc.  (LeGore  - 
Washington) 
W7 1-09987 


MEASUREMENT  OF  POLLUTANT  TOXICITY 
TO  FISH.  II.  UTILIZING  AND  APPLYING 
BIOASSAY  RESULTS, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

J.  B.  Sprague. 

Water  Research,  Vol  4,  p  3-32,  1970.  8  fig,  1 34  ref. 

Descriptors:  'Reviews,  'Toxicity,  'Bioassay, 
'Analytical  techniques,  'Lethal  limit.  Water  pollu- 
tion effects,  'Forecasting,  Water  pollution  sources, 
Bioindicators,  Laboratory  animals.  Pollutant 
identification,  Effects,  Fishkill,  Pollutants,  Rain- 
bow trout,  Statistical  methods,  Fluctuation,  Toxins, 
Water  pollution  control. 

Identifiers:  LC-50,  Incipient  LC-50,  Synergism, 
Antagonism,  Multivariate  analysis,  Pollutant 
identification.  Acute  toxicity.  Chronic  toxicity. 

It  is  now  possible  to  predict  the  toxicity  of  mixtures 
of  two  or  more  pollutants  on  the  basis  of  chemical 
measurements.  Toxicities  of  individual  components 
may  be  added  as  fractions  of  the  incipient  LC-50. 
Total  toxicity  of  the  mixture  is  expressed  as  a  single 
number.  A  standard  terminology  is  given  for  the  ef- 
fects of  two  or  more  toxicants  acting  simultane- 
ously. Modifying  conditions  greatly  affect  toxicity, 
and  concise  summaries  for  estimating  the  modify- 
ing effects  have  been  published  for  rainbow  trout. 
Computerized  multivariable  analysis  is  a  promising 
tool,  especially  for  studies  of  sublethal  toxicity.  Ef- 
fects of  fluctuating  concentrations  of  toxicants  may 
be  evaluated  by  four  approximations,  although  the 
theoretical  basis  for  understanding  effects  still 
seems  unproven.  Acclimation  to  toxicants  should 
be  studied  in  detail  for  representative  pollutants. 
With  invertebrates  and  algae,  as  much  as  with  fish, 
tests  of  sublethal  effects  such  as  growth  and 
development  are  often  more  meaningful  that  tests 
of  acute  toxicity.  (LeGore  -  Washington) 
W7 1-09989 


COMMUNITY  METABOLISM  IN  ACID  AND 
ALKALINE  STRIP-MINE  LAKES, 

Missouri  Univ.,  Columbia.  Dept.  of  Zoology. 
Owen  T.  Lind,  and  Robert  S.  Campbell. 
Transactions  of  the  American  Fisheries  Society, 
Vol  99,  No  3,  p  577-582,  July,  1970.  2  fig,  4  tab,  14 
ref. 

Descriptors:  'Strip  mine  lakes,  'Acidic  water,  'Al- 
kaline water,  Water  pollution  effects,  'Respiration, 
♦Photosynthesis,  'Primary  productivity,  'Biologi- 
cal communities,  'Hydrogen  ion  concentration, 
'Phytoplankton,  'Aquatic  productivity.  Acid  mine 
water.  Mine  acids.  Water  pollution  sources,  Strip 
mines,  Metabolism,  Plant  physiology,  Ecotypes, 
Environmental  effects,  Ecosystems,  Missouri,  Tex- 
as, Lakes,  Plankton. 

Identifiers:  'Community  metabolism,  Species 
diversity.  Aquatic  communities. 

Community  metabolism  was  measured  over  a  24 
month  period  by  a  modified  diel  oxygen  procedure 
in  three  Missouri  strip-mine  lakes,  one  acid  and  two 
formerly  acid.  Water  pH  ranged  from  3.2  to  8.1. 
Biotic  diversity  was  inversely  related  to  acidity. 
Maximum  daily  values  of  gross  photosynthesis  were 
similar  in  the  lakes  (7.9,  7.6  and  6.5  g  02/m2/day), 
but  the  highest  rates  of  annual  gross  volumetric 
photosynthesis  (586  and  682  g  02/m3/yr)  were 
found  in  the  more  nearly  eutrophic  alkaline  lake. 
Community  respiration  values,  which  were 
reasonably  similar  in  the  lakes,  were  considerably 
lower  than  in  ponds  and  Texas  coastal  bays  of 
similar  photic  depth.  Rates  of  community  respira- 
tion closely  paralleled  gross  photosynthesis  so  that 
the  photosynthesis:respiration  ratio  of  each  lake 
fluctuated  about  unity.  Community  function  in 
these  acid  and  alkaline  strip-mine  lakes,  judged  by 
rates  of  photosynthesis  and  respiration,  compares 
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favorably    with    community    function    in    non-acid 
natural  waters.  (LcGorc  -  Washington) 
W7 1  -09990 


HATCHABII.ITY  OF  EGGS  OF  TRIOPS  CAN- 
CRIFORMIS  (BOSC)  IN  SOLUTION  OF 
CHLORIDES  AND  SULFATES, 

Szkola  Glowna  Gospodarstwa  Wicjskicgo,  Warsaw 

(Poland).  Dept.  of  Zoology. 

J.  Hempcl-Zawitkowska. 

Polish  summary.  Polskic  Archiwum  Hydrobiologii 

(  Polish  Archives  of  Hydrobiology ),  Vol  I  6,  No  29, 

p  105-114,  1969.  6  fig,  1  lab,  14rcf. 

Descriptors:  Water  pollution  effects,  Saline  water, 
♦Salinity,  'Salts,  'Brackish  water,  Resistance, 
'Hatching,  *lons,  'Osmosis,  *Fish  eggs,  Sea  water. 
Water  quality,  Aqueous  solutions.  Saline  water 
systems,  Estuaries,  Estuarinc  fisheries.  Fish  types, 
Encroachment,  Biological  membranes,  Sodium 
chloride,  Potassium  compounds.  Magnesium  com- 
pounds. Calcium  compounds,  Bioassay,  Lethal 
limit.  Chlorides,  Sulfates,  Inorganic  compounds. 
Identifiers:  Triopssp.,  Branchiopoda. 

F.ggs  of  Branchiopoda  show  a  pronounced  poten- 
tial for  adaptation  to  varying  environmental  fac- 
tors, although  effects  are  demonstrable.  This  paper 
is  an  attempt  to  find  if  the  saline  environment  af- 
fects the  eggs  via  osmotic  imbalance  or  if  egg 
development  also  depends  on  the  ion  composition 
of  its  environment.  F.ggs  of  Triops  cancriformis 
developed  in  solutions  of  NaCI,  KCI,  CaCI2, 
K2S04,  and  MgS04  at  concentrations  of  5-50%. 
Solutions  of  K2S04  and  MgS04  were  most  suitable 
for  hatching,  the  least  suitable  were  NaCI  and  KCI. 
The  shorter  the  period  of  exposure,  the  higher  the 
level  of  egg  hatehability.  (LeGorc  -  Washington) 
W7  1-09991 


PESTICIDES     IN     THE     MARINE     ENVIRON- 
MENT, 

National  Marine  Water  Quality  Lab.,  West  King- 
ston, R.I. 
Ronald  F.islcr. 

Underwater  Naturalist,  p  I  1-1  3,  fall,  1968.  1  fig,  22 
ref. 

Descriptors:  'Reviews,  'Pesticides,  'Pesticide 
kinetics,  'Pesticide  residues,  'Pesticide  toxicity. 
Water  pollution  effects.  DD  I,  Chemicals,  Water 
pollution  control,  Chemcontrol,  Pesticide  drift. 
Water  pollution  sources.  Pollution  abatement, 
legal  aspects.  Monitoring,  Legislation. 
Identifiers:  Pesticide  pollution. 

I  his  is  a  general  review  of  the  nature  of  the  present 
pesticide  problem  Subjects  discussed  include  the 
rationale  for  the  use  of  pesticides,  their  nature  and 
some  demonstrated  harmful  side  effects,  and  the 
problems  inherent  in  establishing  suitable 
guidelines  for  the  protection  of  marine  and 
brackish  water  organisms  against  pesticide  pollu- 
tion Problems  in  data  interpretation  are  also 
stressed  (LeGorc- Washington) 
W7I  09992 


FIRE  AN  IS,  MM- 1  At  III. OK,  AM)  FISH  KILL, 

I  iniar  State  Coll  of  Tech.,  Beaumont.  Tex.  Dept. 
nl  Biological  Sciences. 

Jack  Boudreaux.  Kirk  Strawn.  and  Gerald  Callas 
I  he  Southwestern  Naturalist,  Vol.  3.  p  7-12.  June 
I.  1959 

Descriptors  'Heptachlor,  'CHcmcontrol.  'Fish- 
kill,  'Pesticide  drift,  'Pesticide  toxicity.  Water  pol- 
lution effect*,  'Fish  toxins.  Lethal  limit,  Poisons, 
loxins.  Toxicity,  Water  pollution  sources.  Water 
pi. Million  control.  Abatement.  Physiological  ecolo- 
gy. Mortality.  I  ish  physiology,  Fish  conservation, 
I  i  h  management.  Farm  ponds.  Environmental  ef- 
fects, Wildlife  management.  Pollutants.  Water  pol- 

IlllllMI 

Identifiers    'I  ire  ant  control,  lire  ants. 


Twenty  pounds  of  10%  heptachlor  were  applied 
per  acre  on  the  northern  half  of  the  Fralise  Farm 
near  Sour  Lake,  Texas.  Fishkill  was  heavy  and  con- 
tinued for  over  three  weeks.  Young  fish  died  first. 
The  few  survivors  were  usually  large  and,  except 
for  shad  and  gambusia,  were  thin.  Two  months 
after  the  poisoning,  larvae  of  several  species  were 
found,  and  the  populations  of  fishes  appeared  to  be 
on  the  way  to  recovery  During  a  later  treatment  of 
the  southern  part  of  the  farm,  extreme  care  was 
taken  to  avoid  contamination  of  water  with  hep- 
tachlor, and  fishkill  was  avoided.  (LeGorc- 
Washington) 
W7  I -09993 


FIELD  AND  LABORATORY  TRIALS  WITH 
BAYLUSCTDE  IN  THE  BILHARZIASIS  CON- 
TROL PILOT  PROJECT  EGYPT  49, 

Farbenfabrikcn  Bayer  A.G.,  Elberfeld  (West  Ger- 
many). 

For  primary  bibliographic  entry  see  Field  05A. 
W7  1-09994 


IMPORTANCE  AND  APPLICATION  OF 
ANALYTICAL  METHODS  FOR  MOLLUSCI- 
CIDES  IN  THE  FIELD, 

Farbenfabrikcn  Bayer  A.G.,  Elberfeld  (West  Ger- 
many). Inst,  of  Parasitology  and  Veterinary 
Medicine. 

For  primary  bibliographic  entry  see  Field  05A. 
W7  1-09995 


DETERMINATION  OF  BAYLUSCTDE  IN  FIELD 
TESTS, 

Farbenfabrikcn  Bayer  A.G..  Elberfeld  (West  Ger- 
many). Chcmothcrapeutic  Inst. 
For  primary  bibliographic  entry  see  Field  05A. 
W7 1-09997 


THE  CONTRIBUTION  OF  URBAN  AND 
AGRICULTURAL  PESTICIDE  USE  TO  THE 
CONTAMINATION  OF  THE  RED  CEDAR 
RIVER, 

For  primary  bibliographic  entry  see  Field  05B. 
W7 1-10035 


INTERRELATIONS  OF  SEVERAL  ABIOTIC 
FACTORS  AND  THE  HIGHER  AQUATIC 
PLANTS  IN  A  STREAM  ECOSYSTEM, 

Michigan  State  Univ.,  F.ast  Lansing,  W.K.  Kellogg 
Biological  Station. 
Russell  G.  Kullbcrg. 

Available  fr;,m  the  National  I  ethnical  Information 
Service  as  PB-201  056,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Michigan  State  University,  Institute 
of  Water  Research  Project  Completion  Report, 
November  1969.  9  p,  7  fig,  2  tab,  17  ref.  OWRR 
Project  A-025-MICH(l). 

Descriptors:      'Aquatic      plants,      'Bioindicators, 
'Michigan,     'Water     pollution     effects.     Sewage, 
Sludge,  Turbidity,  Morbidity,  Water  quality. 
Identifiers:  'Portage  Creek  (Mich). 

In  a  preliminary  study  of  the  macrophytcs  in 
Portage  Creek,  Michigan  distribution  patterns  were 
determined  in  relation  to  abiotic  factors  by  the 
parameters  of  substrate  cover  and  weight.  Portage 
Creek  shows  the  effect  of  industrial  and  urban  ef- 
fluents on  a  stream  ecosystem,  since  the  water 
flows  from  areas  supporting  a  trout  population  to 
areas  of  gross  pollution  where  only  sewage  fungi 
and  bacteria  grow.  Oxygen  content  was  reduced  to 
some  extent  following  the  addition  to  the  stream  of 
the  paper  mill  effluent,  and  it  was  further  reduced 
near  the  Kalamazoo  River.  In  the  reach  of  the 
stream  during  which  the  oxygen  was  reduced, 
sewage  sludge  was  extensive.  Paper  mill  effluents 
have  a  profound  effect  on  the  macrophytcs,  that  is, 
their  complete  elimination.  The  effect  the  in- 
dividual additives  would  have  on  the  macrophytcs 
is  not  readily  apparent,  although  upon  cursory  ex- 
amination of  the  data  and  visual  examination  of  the 
water  it  would  appear  the  tenfold  increase  in  tur- 


bidity would  be  the  most  obvious  factor.  (Knapp- 
USGS) 

W7  1-10036 


PRIMARY  PRODUCTIVITY  MEASUREMENTS 
AT  DEVILS  LAKE,  NORTH  DAKOTA, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biolo- 
gy; and  North  Dakota  Univ.,  Grand  Forks.  Dept.  of 
Geology. 

Richard  Armstrong,  David  W.  Anderson,  and 
Edward  Callendcr. 

Proceedings  of  the  North  Dakota  Academy  of 
Sciences,  Vol  20,  p  136-149,  1966.  7  fig,  1  tab.  15 
ref.  OWRR  Project  No  A-006-NDAK  ( 1 ). 

Descriptors:  'Primary  productivity.  Measurement, 
Phytoplankton,  Sediments,  Lake  morphology. 
Light,  Nannoplankton,  Seasonal,  Nitrates, 
Phosphorus,  Oxygen,  Carbonates.  Bicarbonatcs, 
Respiration,  Iron,  Thermal  stratification.  Tempera- 
ture, Copepods,  Diatoms,  Winds,  Salinity,  Pollu- 
tants, Zooplankton,  Diptera,  Salamanders, 
Hydrology,  Photosynthesis,  Sediments,  Oxygen, 
North  Dakota. 

Identifiers:  'Devils  Lake  (ND),  Morphometry, 
Transparency,  Absorbanec,  Entcromorpha 

prolifera,  Ambystoma  tigrinum,  Cladophora. 
Cyclotclla. 

Primary  productivity,  providing  the  focal  point  for 
interpretation  of  other  lake  processes,  was  studied 
at  Devils  Lake;  North  Dakota.  Influenced  by  lake 
morphometry  and  drainage  basin  geology  and 
hydrology,  carbon  fixation  provides  the  best  esti- 
mate of  the  rate  at  which  matter  moves  through 
biogeoehemieal  cycles.  The  population  dynamics 
within  the  biota  of  the  lake  are  the  dynamics  of 
dispersal  of  energy  originally  concentrated  by 
photosynthesis.  Continuous  observations  of  a  con- 
trol area  were  made  and  instantaneous  production 
rates  by  littoral  species  estimated,  primary  produc- 
tivity of  planktonic  algae  measured  by  the  light- 
dark  bottle  method,  phytoplankton  populations 
and  transparency  of  water  estimated,  water  tem- 
peratures measured,  sediment  samples  (mud-water 
interface)  obtained,  and  phosphorus,  iron,  silica, 
nitrate,  ammonia,  and  organic  nitrogen  measured. 
The  dominant  phytoplankter  was  a  diminutive 
diatom  (Cyclotclla).  The  mean  gross  phytoplank- 
ton productivity  during  the  175-day  study  period 
was  0.80  grams  carbon/sq  m  per  day.  An  important 
relationship  exists  between  plankton  community 
and  sediments.  Significant  finding  of  this  study  is 
circumstantial  evidence  that  ultraplanktors  arc 
responsible  for  virtually  all  productivity  in  Devils 
Lake.  (See  also  W7  1-10063).  (Jones-Wisconsin) 
W71-10062 


ZOOPLANKTON-PHYTOPLANKTON  RELA- 
TIONSHIPS IN  DEVILS  LAKE,  NORTH 
DAKOTA, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biolo- 
gy- 

David  W.  Anderson,  and  Richard  Armstrong. 
Proceedings   of   the    North    Dakota    Academy    of 
Science.  Vol  20,  p  158-168,  1966.  5  fig,  2  tab,  9 
ref.  OWRR  Project  No  A-006-NDAK  (2). 

Descriptors:  'Zooplankton.  'Phytoplankton,  Ener- 
gy budget.  Standing  crop,  Energy  transfer.  Trophic 
level.  Balance  of  nature.  Seasonal,  Biomass, 
Photosynthesis,  Grazing,  Sampling,  Productivity, 
Herbivores,  Rotifers,  Crustaceans,  Sediments, 
Mud,  Primary  productivity,  Carbon,  Respiration, 
Oxygen.  Diatoms,  Copepods,  Organic  matter. 
North  Dakota. 

Identifiers:  'Devils  Lake  (ND),  Cyclotclla, 
Coelcosphaerium,  Oocystis,  Gomphosphacrium, 
Navicula,  Ankistrodesmus,  Amphora,  Surirclla, 
Rhoicosphenia,  Meridion.  Cladocera. 

Phytoplankton  and  zooplankton  samples  from 
Devils  Lake  (North  Dakota)  were  collected 
biweekly  for  10  months  of  1965-1966  from  ten  sta- 
tions during  ice-free  months  and  monthly  from  four 
stations  during  ice  cover  period.  Phytoplankton 
cells,  microscopic   rotifers,  and  crustaceans  were 
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enumerated.  Phytoplankton  cell  surface  areas  and 
volumes  were  converted  to  carbon  weight  by  as- 
suming each  cubic  centimeter  of  volume  contained 
0.125  grams  carbon.  Values  for  standing  crop  of 
reduced  carbon/sq  m  were  calculated  by  multiply- 
ing carbon  concentration  per  cubic  meter  by  mean 
depth.  Zooplankton/cu  m  were  converted  to  milli- 
grams/carbon sq  m  by  weighing  known  numbers  of 
dried  specimens  and  assuming  a  carbon  content  of 
45%  dry  weight.  Cyclotclla  accounted  for  at  least 
95%  of  phytoplankton  biomass  and  thus  used  as  a 
basis  for  calculations  of  phytoplankton  carbon 
standing  crop.  Energy  present  as  standing  crop  in 
both  trophic  levels  at  different  times  of  the  year  is 
compared  with  energy  captured  by  photosynthesis. 
The  energy  budget  for  the  entire  period  showed  a 
net  loss  of  potential  energy  from  the  system  even 
though  total  annual  gross  production  was  rather 
high.  Zooplankton  grazing  was  the  most  important 
factor  controlling  phytoplankton  standing  crop 
size.  (Sec  also  W71-10062)  (Jones-Wisconsin) 
W7 1-10063 


ENERGY  FLOW  IN  A  WOODLAND  STREAM 
ECOSYSTEM:  I.  TISSUE  SUPPORT  TROPHIC 
STRUCTURE  OF  THE  AUTUMNAL  COMMUNI- 
TY, (With  German  summary), 

Pittsburg  Univ.,  Pa.  Pymatuning  Lab.  of  Ecology; 

and  Michigan  State  Univ.,  Hickory  Corners.  W.  K. 

Kellogg  Biological  Station. 

William  P.  Coffman,  Kenneth  W.  Cummins,  and 

JohnC.  Wuychcck. 

Archiv  fur  Hydrobiologie,  Vol  68,  No  2,  p  232-276, 

1971.  8  Tig,  13  tab,  36  ref.  OWRR  Project  Nos  A- 

032  MICH  (  1  )  and  B-00S-MICH  (  1  ). 

Descriptors:  'Streams,  'Standing  crop,  'Trophic 
level,  'Energy  budget.  Productivity,  Herbivores, 
Carnivores,  Ecosystems,  Aquatic  life.  Sampling, 
Algae,  Laboratory  tests.  Detritus,  Benthos,  Aquatic- 
animals.  Diatoms,  Insects,  Bacteria,  Fungi,  Tur- 
novers. 

Identifiers:  'Riffle  benthos,  Woodland  stream, 
Ecosystem  analysis,  Macroconsumcrs,  Autumnal 
community.  Calorics,  Detrivorcs,  Linesvillc  Creek 
(Pa). 

To  determine  an  energy  budget  for  a  lotic 
ecosystem,  a  2-year  intensive  investigation  of  a 
woodland  stream  was  conducted  of  the  autumnal 
benthic  macroconsumer  community  of  the  riffle 
area.  Standing  crop  and  trophic  structure  were 
determined  and  production  parameters  estimated. 
The  procedure  was  developed  to  express  levels  on 
the  basis  of  tissue  support  rather  than  species 
categories.  Trophic  analyses  were  made  from  gut 
contents,  and  the  data  determined  the  proportion 
of  each  size  class  of  each  species  to  be  assigned  to 
one  of  three  trophic  levels.  On  an  instantaneous  in- 
gestion basis,  1  7%  to  2  1%  of  the  standing  crop  tis- 
sue was  supported  by  algal  calories,  2%  to  5%  by 
delrial  calories,  and  71%  to  73%  by  animal  calo- 
rics. The  assimilative  efficiency  for  ingested  food  is 
dependent  upon  species  enzyme  systems  and  varies 
in  relation  to  differences  in  ingestive  mechanisms. 
The  high  support  by  animal  calories  demands  a 
rapid  biomass  turnover  (less  than  a  month)  by  the 
hcrbivorc-detritivorc  component  and  a  slower  tur- 
nover (several  months)  by  the  carnivore  tissue.  The 
standing  crop  and  trophic  structure  recorded  yield 
a  consistent  picture  over  time.  (Jones-Wisconsin) 
W71-10064 


ADSORPTION  OF  CHLORINATED 

HYDROCARBON  PESTICIDES  BY  MICROBIAL 
FLOC  AND  LAKE  SEDIMENT  AND  ITS 
ECOLOGICAL  IMPLICATIONS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Microbial 
and  Cellular  Biology. 

Walter  O.  Lcshniowsky,  Patrick  R.  Dugan,  Robert 
M.  Pfistcr,  James  I.  Frea,  and  Chester  I.  Randies. 
International  Association  of  Great  Lakes  Research, 
Proceedings      13th     Conference      Great      Lakes 
Research,  p  611-618,  1970.  5  fig,  18  ref.  OWRR 
Project  No  BO  I  3 -OHIO  (3). 


Descriptors:  'Adsorption,  'Organic  pesticides, 
'Sediments,  Lakes,  'Chlorinated  hydrocarbon 
pesticides.  Aerobic  bacteria  Lake  Trie  Aldrin. 
Flocculation,  Path  of  pollutants.  Toxicity,  Labora- 
tory tests,  Silts,  Clays,  Microorganisms. 
Identifiers:  'Microbial  floe. 

The  fate  of  chlorinated  hydrocarbon  pesticides  in 
the  water  column  and  their  adsorption  to  silt  and 
floe  forming  bacteria  was  studied.  Of  38  aerobic 
bacteria  isolated  from  Lake  Erie,  14  formed  floes 
in  at  least  one  of  six  different  media.  Two  of  these 
floe  formers  and  lake  silt  were  examined  by  gas 
liquid  chromatography  to  determine  their  ability  to 
accumulate  and  concentrate  aldrin  from  solution. 
Bacterial  floes  adsorbed  aldrin  from  solution  giving 
a  625X  concentration  factor  within  20  minutes 
with  no  further  concentration  with  time.  Micro- 
scopic examination  of  contemporary  Lake  Erie 
sediment  samples  indicated  that  sediment  adsorp- 
tion of  aldrin  was  similar  to  bacterial  floes;  sedi- 
ments revealed  a  conglomerate  of  bacteria, 
diatoms,  inorganic  and  dctrital  particulates.  Floe 
forming  microbes  settling  from  a  water  column 
remove  pesticides  and  represent  a  natural  purifica- 
tion process.  Once  settled  from  suspension  the  fate 
of  pesticides  is  in  question,  but  they  may  be 
degraded  under  anaerobic  conditions.  It  is  likely 
that  pesticide  concentrations  in  bottom  sediments 
even  for  short  periods  exert  an  insecticidal  effect 
on  susceptible  fauna,  which  may  explain  the  disap- 
pearance of  certain  insects  (mayflies)  from  Lake 
Eric  and  the  persistence  or  increase  of  other  insects 
and  organisms.  (Jones-Wisconsin) 
W71-I0065 


A  CHECKLIST  OF  MARINE  ALGAE  OF  EAST- 
ERN CANADA, 

Memorial  Univ.  of  Newfoundland,  St  John's.  Dept. 

of  Biology;  and  Laval  Univ.  Quebec.  Departement 

dc  Biologie 

G.  Robin  South,  and  Andre  Cardinal. 

Canadian  Journal  of  Botany,  Vol  48,  p  2077-2095, 

1970.  I  fig,  132  ref,  index. 

Descriptors:  'Marine  algae,  'Systematica,  'Coasts, 
Benthic  flora,  Rhodophyta,  Phacophyta, 
Chlorophyta,  Maine,  Speciation. 
Identifiers:  'Checklist,  'Eastern  Canada,  Cape 
Chidley  (Labrador),  New  Brunswick,  Anticosti 
Island  (Quebec),  Magdalen  Island  (Quebec),  Sable 
Island  (Nova  Scotia),  St  Pierre  (Canada). 
Miquelon  (Canada),  Mikrosyphar  porphyrae,  Pro- 
tectocarpus  speciosus. 

A  comprehensive  checklist  documenting  marine 
benthic  algae  within  the  political  boundaries  of 
eastern  Canada  is  presented.  Taylor's  second  edi- 
tion (1957)  forms  the  basic  reference  for  this  list 
which  includes  all  previously  published  records 
together  with  some  new  ones,  incorporating 
nomenclatural  changes  that  have  occurred  since 
1957.  It  consists  of  371  species,  subspecies,  and 
varieties  from  eastern  Canada,  including  157 
Rhodophyccae,  127  Phacophyceae,  and  87 
Chlorophyceae.  Records  for  the  entire  coastline 
from  Cape  Chidley,  Labrador,  in  the  north  to  the 
New  Brunswick-Maine  border  in  the  south  arc  in- 
cluded, as  well  as  from  Anticosti  Island,  Magdalen 
Island.  Sable  Island,  and  St  Pierre  and  Miquelon. 
Mikrosyphar  porphyrae  Kuck,  and  Protcctocarpus 
speciosus  (Berg)  Kuck  arc  new  records  for  the 
area.  The  complete  author  citation  for  each  genus 
and  species  is  given  together  with  extensive  ex- 
planatory notes  giving  synonyms  and  previous 
author  notes,  132  references,  and  an  index  to  the 
genera.  (Jones- Wisconsin) 
W71-I0066 


PARTICLE  SIZE,  WATER-STABLE  AG- 
GREGATES, AND  BACTERIAL  POPULATIONS 
IN  LAKE  SEDIMENTS, 

Dalhousic   Univ.,  Halifax  (Nova  Scotia).  Inst,  of 

Oceanography. 

D.  Tsernoglou,  and  E.  H.  Anthony. 

Canadian  Journal  of  Microbiology,  Vol  I  7,  No  2,  p 

2  1 7-227,  1 97  1 .  5  fig,  7  tab,  39  ref. 


Descriptors:  'Particle  size,  'Aggregates,  'Bacteria. 
'Sediments,  Population,  Lakes,  Organic  matter. 
Analysis,  Analytical  techniques. 

Coulter  counter  analyses  revealed  significant  dif- 
ferences in  water-stable  aggregates  of  ten  lake  sedi- 
ments. Logarithms  of  the  heterotrophic  bacterial 
population  were  directly  correlated  with  medians 
of  size  particles  The  bacterial  density  varied  from 
3000  to  15,000  cells/sq  ml  of  particle  surface.  An 
inverse  relationship  was  established  between  medi- 
an sizes  of  untreated  and  hydrogen  peroxide 
treated  sediments.  (Wilde-Wisconsin) 
W7  1-10069 


SOLUBILIZATION  OF  TRICALCIUM 

PHOSPHATE  BY  BLUE-GREEN  ALGAE, 

Indian  Agricultural  Research  Inst.,  New  Delhi.  Div. 

of  Microbiology. 

Paromita  Bose.  Ujjal  Singh  Nagpal.G.  S. 

Vcnkataraman,  and  S.  K.  Goyal. 

Current  Science,  Vol  40,  No  7,  p  165-166,  1971.  1 

tab,  22  ref. 

Descriptors:  'Phosphates,  'Solubility, 

•Cyanophyta,  Algae.  Cultures. 

Identifiers:  'Tricalcium  phosphates,  Anabaena. 
Nostoc,  lolypothrix  tenuis,  Aulosira  I'crtilissinia. 
Anacystis  nidulans. 

Twenty-seven  strains  of  nitrogen-fixing  blue-green 
algae  and  one  non-nitrogen-fixing  alga.  Anacystis 
nidulans,  were  incubated  for  15  days  in  a  nutrient 
medium  containing  tricalcium  phosphate  Result- 
ing determinations  revealed  that  I  7  strains,  belong- 
ing to  the  genera  Anabaena,  Nostoc,  lolypothrix, 
and  Aulosira,  were  effective  in  solubilization  of 
rock  phosphate.  The  solubilization  efficiencies  in- 
dicated by  Tolypothrix  tenuis  and  Aulosira  I'ertilis- 
sinia are  of  particular  interest.  (Wilde-Wisconsin  ) 
W7  1-10070 


PHYTOPLANKTON  COEFFICIENTS  AS  A 
METHOD  OF  DEFINING  THE  DECREE  TO 
WHICH  WATER  HABITATS  ARE  TROPHIC  (In 

Polish). 

Instytut  Rybactwa  Srodigdovvcgo,  Olsztyn  Kortowo 

(  Poland  ).  /aklad  Hydrobiologii. 

Jo/efa  Poltoracka. 

English  summary.  Ekologia  Polska,  Seria  B,  Vol  5, 

No2,p  I  19-128,  1969.  2  tab,  I  2  ref. 

Descriptors:      'Trophic     levels,     'Phytoplankton, 
'Kutrophication,  Reviews,  Bioindicators,  Analyti- 
cal techniques.  Water  analysis. 
Identifiers:  Phytoplankton  coefficients. 

A  critical  review  of  literature  concerned  with  the 
increasingly  frequent  use  of  phytoplankton  coeffi- 
cients introduced  by  Thunmark  (1945)  and 
Nygaard  (  1949)  for  assessing  the  trophic  levels  of 
water  habitats  is  presented.  The  analysis  reveals  a 
limited  significance  of  these  indices  when  applied 
to  water  habitats  located  in  different  parts  of  the 
world.  (Wilde-Wisconsin) 
W7 1-10075 


DISSOLVED  ORGANIC  MATTER  AND 
PHYTOPLANKTONIC  PRODUCTIVITY  IN 
MARL  LAKES, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K.  Kel- 
logg Biological  Station. 
Robert  G.  Wetzel. 

Mitteilungen  Internationale  Vcreinigung  fur 
Thcoretische  und  Angewandtc  Limnologie,  Vol  14, 
p  261-270,  1968.  1  fig,  I  tab,  40  ref.  NSF  Grant 
GB-1452. 

Descriptors:  'Phytoplankton,  'Algae,  'Primary 
productivity,  'Organic  matter.  Nutrients,  Lakes, 
Water  properties.  Bacteria,  Bioassay,  Metabolism, 
Absorption,  Competition,  Oligotrophy,  Vitamins, 
Heavy  metals.  Toxicity,  Diatoms,  Marl. 
Identifiers:  'Marl  lakes.  Dissolved  organic  matter, 
Arctic  algae,  Autotrophic  metabolism, 
Hetcrotrophy,  Crooked  Lake  ( Ind ),  Little  Crooked 
Lake(lnd). 
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The  high  efficiency  of  bacteria  in  utilization  of  dis- 
solved organic  matter  deprives  algae  of  energy 
material  and  depresses  their  growth.  An  important 
part  in  the  competition  of  the  two  groups  of  organ- 
isms is  played  by  chelation  influencing  the  availa- 
bility of  nutrients,  their  ratio,  and  potency  of  toxi- 
cants. These  relationships  were  elucidated  by 
bioassays  conducted  simultaneously  in  two  con- 
nected hard  water  lakes  containing  different  con- 
centration of  dissolved  organic  matter.  (Wilde- 
Wisconsin) 
W71-10079 


RECENT  AND  POSTGLACIAL  PRODUCTION 
RATES  OF  A  MARL  LAKE, 

Michigan  State  Univ.,  Hickory  Corners.  W.  K.  Kel- 
logg Biological  Station. 
Robert  G.  Wetzel. 

Limnology  and  Oceanography,  Vol  15,  No  4,  p 
491-503,  1970.  8  fig,  36  ref. 

Descriptors:  *Primary  productivity,  *Sediments, 
Pigments,  Lakes,  Cholorophyll,  Analytical 
techniques,  Paleolimnology,  Carbonates,  Sedimen- 
tation rates.  Marl. 

Identifiers:  Pigment  degradation.  Marl  lakes,  Pretty 
Lake(Ind). 

Pigment  degradation  products  of  C-14  dated  sedi- 
ments located  in  the  central  depression  and  on  a 
lakemount  of  a  hard  water  lake  were  studied.  Spec- 
trophotometry: analyses  established  a  relationship 
between  the  pigment  degradation,  the  content  of 
organic  matter,  and  other  palcolimnological  in- 
dices of  productivity.  The  maximum  of  degradation 
products  per  g  of  organic  matter  was  after  the 
Boreal  period.  An  indirect  relation  was  detected 
between  chlorophyll  degradation  products  and  car- 
bonate levels.  The  rates  of  sedimentation  at  the 
central  depression  accelerated,  while  those  of  the 
marl  lakemount,  formed  probably  by  an  irregulari- 
ty in  the  iccblock,  fluctuated  sigmoid  ally  (Wilde- 
Wisconsin) 
W7I-10O8O 


TAXONOM1C  GUIDES  TO  ARCTIC 
ZOOPLANKTON  (II):  (MEDUSAE  OF  THE 
CENTRAL  ARCTIC,  SIPHONOPHORES  OF 
THE  CENTRAL  ARCTIC,  CTENOPHORES  OF 
THE  CENTRAL  ARCTIC), 

University  of  Southern  California,  Los  Angeles. 
Dept.  of  Biological  Sciences. 
William  D.  Shirley,  and  Yuk-maan  Leung. 
Available  from  the  National  Technical  Information 
Service  as  AD-7  16  550,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Technical  Report  No  3,  1970.  54  p, 
25  fig,  I  I  plates,  33  ref.  ONR  NR  307-270. 

Descriptors:  'Arctic,  *Zooplankton,  Depth,  Sites, 

Distribution,  Systcmatics. 

Identifiers:    'Central  Arctic,   'Taxonomic  guides, 

•Medusae,         'Siphonophorcs,         'Ctenophores, 

Morphology. 

This  comprehensive  and  practical  taxonomic  guide 
is  designed  for  those  involved  with  arctic  fauna, 
especially  of  the  Arctic  Basin,  and  arc  not  neces- 
sarily taxonomists.  Research  carried  on  since  1952 
gives  details  on  I  5  species  of  medusae,  5  species  of 
siphonophorcs,  and  3  species  of  ctenophores. 
Plankton  samples  were  taken  from  the  Tracks  of 
the  Drift  Stations  ARLIS  I  1960-61  and  ARLIS  II 
1961-65.  Recent  collections  taken  with  a  2  meter 
Umbrella  Net  and  with  I  meter  closing  nets  were 
considered  for  species  possibly  missed  with  previ- 
ously used  1/4  and  1/2  meter  nets.  Recent  collec- 
tions from  Ice  Island,  T-3,  were  made  for  species  of 
Ctenophores.  The  specimens  came  from  1582  of 
3028  stations  at  different  times  of  the  year.  Empha- 
sis has  been  placed  upon  fully-developed  in- 
dividuals. There  arc  drawings  of  all  species  and  a 
dichotomous  key  for  all  medusae.  Parahysomcdusa 
reesi  is  described  as  a  new  species.  Plates  showing 
relative  distribution  of  major  species  (geographi- 
cally and  by  depth )  in  the  Central  Arctic  arc  in- 
cluded, together  with  notes,  glossary  and  33 
references  (Jones-Wisconsin) 
W7 1 -10082 


DISSOLVED  ORGANIC  PHOSPHORUS  EXCRE- 
TION BY  MARINE  PHYTOPLANKTON, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  En- 
vironmental Sciences  and  Engineering. 
Edward  J.  Kuenzler. 

Journal  of  Phycology,  Vol  6,  No  1,  p  7-13,  1970.  4 
fig,  2  tab,  33  ref.  AEC  Contract  AT-  (40-1  )-3549. 

Descriptors:  'Organic  compounds,  'Phosphorus, 
•Marine  plants,  'Phytoplankton,  Algae,  Light  in- 
tensity, Salinity,  Nutrient  requirements,  Chlorella, 
Growth  rates,  Temperature,  Sea  water, 
Phosphates,  Phosphorus  radioisotopes,  Diatoms, 
Hydrogen  ion  concentration,  Marine  animals,  Bac- 
teria, Absorption,  Cultures. 

Identifiers:  'Dissolved  organic  phosphorus, 
•Excretion,  Alkaline  phosphatase,  Reassimilation, 
Green  flagellate,  Cyclotella  cryptica,  Thalassiosira 
fluviatilis,  Dunaliella  tertiolecta,  Synechococcus, 
Rhodomonas,  Coccolithus  huxleyi,  Autolysis, 
Phaeodactylum. 

Experiments  performed  on  laboratory  cultures 
show  that  algae  eliminate  dissolved  organic 
phosphorus  (DOP)  compounds  under  varying  con- 
ditions for  different  species,  but  certain  patterns 
emerge.  The  amounts  of  extracellular  DOP 
produced  by  eight  species  of  marine  planktonic 
algae  (axenic  cultures)  under  various  conditions  of 
light,  salinity,  and  nutrition  were  compared.  After 
initial  labeling,  P-32  was  measured  in  the  fractions. 
Different  species  take  different  fractions  of  the 
total  excreted  DOP.  More  than  20%  of  total 
phosphorus  in  the  system  was  excreted  by  Cyclotel- 
la cryptica,  Thalassiosira  fluviatilis,  Dunaliella  ter- 
tiolecta, and  Synechococcus  under  one  or  more  of 
the  experimental  conditions.  Excretion  of  DOP  was 
proportional  to  light  intensity  in  Dunaliella, 
Rhodomonas,  Chlorella,  and  Coccolithus  huxleyi. 
Phosphorus  limitation  reduced  DOP  production  by 
Cyclotella  and  Thalassiosira,  nitrogen  limitation 
reduced  DOP  by  Phaeodactylum,  Dunaliella,  and 
Rhodomonas,  and  lack  of  iron  reduced  DOP  levels 
in  Cyclotella  cultures.  Salinity  affected  growth,  but 
no  clear  relationship  to  DOP  excretion  was  evident. 
The  DOP  eliminated  during  growth  was  reassimi- 
lated  by  the  species  that  produced  it  and  by  other 
species,  but  lack  of  alkaline  phosphatase  reduced 
the  amount  of  DOP  available  to  certain  algae. 
(Jones-Wisconsin) 
W7 1-10083 


LEVELS  OF  INSECTICIDE  RESISTANCE  IN 
FRESH-WATER  SHRIMP,  PALAEMONETES 
KADIAKENS1S, 

Mississippi  State   Univ.,  State  College.   Dept.  of 

Zoology. 

Syed  M.  Naqvi,  and  Denzel  E.  Ferguson. 

Transactions  of  the  American  Fisheries  Society, 

Vol  99,  No  4,  p  696-699,  1970.  1  fig,  1  tab,  12  ref. 

Descriptors:  'Insecticides,  'Resistance,  *Shrimp, 
•Fresh  water,  Organophosphorus  pesticides,  Bioas- 
say,  Mississippi,  Pesticide  toxicity.  Absorption,  En- 
drin,  DDT,  Hcptachlor,  Canals,  Cotton,  Drainage 
water,  Ponds,  Lakes,  Water  pollution  effects. 
Water  pollution  sources. 

Identifiers:  'Palacomonetes  kadiakensis,  Bluff 
Lake  (Miss),  Organochlorine  insecticides.  Methyl 
parathion.  Carbamate  insecticides,  Parathion, 
Guthion,  Sevin,  Lindane,  Toxaphene,  Strobande, 
Chlordane,  Sky  Lake  (Miss). 

Invertebrates  carrying  high  resistance  levels  to 
pesticides  could  be  hazardous  to  animals  in  higher 
trophic  levels.  Extent  and  degree  of  resistance  to 
1  1  insecticides,  including  organochlorine,  or- 
ganophosphorus and  carbamate  compounds,  in 
three  populations  of  fresh-water  shrimp  from  the 
Mississippi  delta  are  reported.  For  comparison, 
shrimp  were  obtained  from  Noxubee  National  Wil- 
dlife Refuge,  an  area  where  agricultural  pesticides 
have  not  been  used.  In  24-hour  bioassays,  fresh- 
water shrimp,  Palacmonetes  kadiakensis  from 
areas  of  intensive  pesticide  use  were  I  to  25  times 
more  resistant  than  shrimp  from  the  wildlife  refuge. 
Although  populations  differed  in  amount  of  re- 
sistance, relative  toxicity  of  the  insecticides  was 
similar.  Toxicity  of  the  insecticides,  ranked  as  fol- 


lows: Most  toxic,  endrin,  DDT,  methyl  parathion, 
parathion;  medium  toxicity,  Guthion,  lindane,  tox- 
aphene, Strobane;  least  toxic,  chlordane,  Sevin, 
and  heptachlor.  The  sequence  of  poisoning  symp- 
toms was  hyperactivity,  tremoring  appendages,  loss 
of  equilibrium,  complete  paralysis,  and  death. 
Because  of  its  high  toxicity  and  heavy  use  in  control 
of  cotton  insects,  DDT  seems  to  pose  the  greatest 
threat  to  shrimp  populations.  When  caged  in  a 
canal  near  cotton  fields,  susceptible  shrimp  suf- 
fered 66%  more  mortality  than  did  native,  resistant 
shrimp.  (Jones-Wisconsin) 
W7 1-10084 


RESIDUES  OF  DDT,  DDE  AND  DDD  IN  FISH  IN 
THE  SASKATCHEWAN  RIVER  AFTER  USING 
DDT  AS  A  BLACKFLY  LARVICIDE  FOR 
TWENTY  YEARS, 

Canada  Agricultural  Research  Station,  Saskatoon 
(Saskatchewa);  and  Saskatchewan  Dept.  of  Natu- 
ral Resources,  Saskatoon. 
F.  J.  H.  Fredeen,  J.  G.  Saha,  and  L.  M.  Royer. 
Research  Station,  Saskatoon,  Sask,  (Canada)  Con- 
tribution No.  415.  Journal  Fisheries  Research 
Board  of  Canada,  Vol  28,  No  l,p  105-109,  1971.  1 
fig,  2  tab,  4  ref. 

Descriptors:  *Chlorinated  hydrocarbon  pesticides, 

•DDT,  *Pesticide  residues,  Fish,  Larvicides,  Diel- 

drin,    Water    pollution    effects,    Water    pollution 

sources. 

Identifiers:     DDE,     DDD,     Saskatchewan     River 

(Canada),  Blackfly  larvae,  Simulium  arcticum. 

During  most  of  the  past  20  years,  Saskatchewan 
River  (Canada)  was  subjected  to  a  blackfly  lar- 
vicidal  program  using  one  or  two  annual  applica- 
tions of  DDT.  Analyses  of  muscle  tissues  of 
suckers,  perch,  walleyes,  and  northern  pike  in  1968 
disclosed  that  concentration  of  DDT,  DDD,  and 
DDE  did  not  exceed  0.06  ppm-a  concentration 
well  below  the  actionable  level  of  5.0  ppm  of  DDT. 
The  concentration  of  dieldrin  ranged  from  0.002  to 
0.006  ppm.  Feeding  rainbow  trout  with  DDT-C-14 
treated  grasshoppers  and  subsequent  extraction  of 
fish  tissues  with  acetonitrile  removed  about  93%  of 
residues.  (Wilde-Wisconsin) 
W7 1-10086 


DEVELOPMENT  OF  PHYSICO-CHEMICAL 
AND  MICROBIOLOGICAL  CHARAC- 

TERISTICS PRECEDING  SUMMER  STAGNA- 
TION IN  A  RESERVOIR  (In  French), 

Institut  National  de  la  Recherche  Agronomique, 

Thonon-les-Bains         (France).         Station         d'- 

Hydrobiologie  Continentale. 

J.  Feuilladc. 

English  summary.  Annates  d'Hydrobiologie,  Vol  1, 

No  I ,  p  7-4 1 ,  1 970.  2  fig,  7  tab,  1 0  ref,  9  diagrams. 

Descriptors:  'Reservoirs,  'Primary  productivity, 
♦Physicochemical  properties,  Aquatic  microbiolo- 
gy, Mud,  Carbon,  Ammonification,  Analysis, 
Denitrification. 

Identifiers:  Free  gaseous  carbon,  Summer  stagna- 
tion, Vezins  Reservoir,  Manche  (France), 
Dchydrogenation,  Amylolytic  organisms. 

Physical,  chemical,  and  microbiological  charac- 
teristics of  water  and  mud  sediment  were  deter- 
mined at  four  points  of  the  Vezins  Reservoir, 
Manche,  France,  during  the  May  prestagnation 
period.  The  results  indicated  that  the  summer  pri- 
mary production  was  depressed  by  a  deficiency  of 
free  gaseous  carbon.  The  activity  of  mud  organisms 
was  greater  in  the  upper  part  of  the  reservoir;  the 
dchydrogenation  exhibited  a  reversed  trend  in  cor- 
relation with  the  low  carbon  content.  Ammonifying 
and  amylolytic  organisms  were  more  active  than 
the  denitrifiers.  (Wilde-Wisconsin) 
W7 1-10087 


MERCURY    POLLUTION:    INTEREST    IN    IT 
NOW  ON  THE  UPSWING, 

Industrial  Pollution  Control,  Inc.,  Westport.  Conn. 
T.  W.  Lcsperance. 
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Effects  of  Pollution — Group  5C 


Water  and  Wastes  Engineering,  Jan  1971.  3  p,  2 
tab,  8  ref. 

Descriptors:  'Public  health,  *Water  pollution  ef- 
fects, 'Human  pathology,  Water  pollution  sources. 
Toxicity,  Standards,  Regulation,  Fish,  Shellfish, 
Potable  water.  Safety,  Soil  contamination,  Analyti- 
cal techniques,  Air  pollution,  Industrial  wastes. 
Identifiers:  'Mercury,  *Toxic  metals,  Japan,  Rus- 
sia, Sweden,  Canada,  Mercury  reclamation,  Mer- 
cury compounds. 

A  summary  of  recent  reports  on  mercury  pollution 
is  presented.  In  view  of  the  injurious  effect  of  inor- 
ganic and  organic  mercury  compounds  on  the  liver, 
kidneys,  and  the  central  nervous  system,  both  the 
USPHS  and  Russia  tentatively  proposed  a  0.005 
ppm  or  mg  per  liter  level  of  mercury  in  drinking 
water.  Acute  poisoning  has  resulted  from  ingestion 
of  100  mg  of  mercuric  chloride.  The  World  Health 
Organization  has  established  a  standard  of  0.05  mg 
of  mercury  per  kg  of  fish  as  acceptable  for  human 
consumption.  According  to  some  claims,  4  to  12 
mg  of  mercury  as  a  soluble  salt  may  be  safely  in- 
gested daily.  Neutron  activation  analysis, 
colorimetric  determination  with  dithizone,  and  X- 
ray  fluorescence  are  the  methods  that  promise  suf- 
ficient accuracy  in  detecting  trace  amounts  of  mer- 
cury in  water.  Removal  of  mercury  is  attempted  by 
condensation,  precipitation  in  the  form  of  sulfide, 
and  lime  treatments.  Tables  are  included  of  various 
metal  concentrations  critically  toxic  to  humans  and 
aquatic  insects.  (Wilde-Wisconsin) 
W71-10088 


THE  CHARACTERIZATION  OF 
HYALOCHLORELLA  MARINA  GEN  ET  SP 
NOV  A  NEW  COLOURLESS  COUNTERPART 
OF  CHLORELLA, 

California  Univ.,  Berkeley.  Microbiology  Group. 
R.  O.  Poyton. 

Journal  of  General  Microbiology,  Vol  62,  No  2,  p 
171-188,  1970.  3  fig,  4  tab,  53  ref.  WASA  Grant 
(NsG(T)- 117-2). 

Descriptors:  •Chlorella,  *Plant  morphology, 
•Plant  physiology,  *Cytological  studies,  Spores, 
Systematics,  Marine  fungi,  Marine  plants. 
Identifiers:  *Hyalochlorella  marine,  *Prototheca, 
•Counterpart,  Colorless  algae,  Autotrophic, 
Growth  conditions,  Autospores,  Nuclear  division. 
Physiology,        Coccidioides,         Dermocystidium 


Either  isolated  from  nature  (sea  water  and  surface 
of  littoral  filamentous  algae)  as  members  of  the 
genus  Prototheca,  or  in  the  laboratory  as  spontane- 
ous or  induced  mutants  of  various  Chlorella  strains, 
achloric  counterparts  to  Chlorella  have  been  re- 
ported. Study  has  led  to  conclusions  that  they  are 
morphological  and  developmental  counterparts  of 
Chlorella,  yet  distinct  from  Prototheca,  its  known 
colourless  counterpart.  Prototheca  and  Chlorella 
differ  in  mode  of  nutrition,  storage  products,  and 
thiamine  requirements.  Like  Prototheca,  the 
colourless  mutants  of  Chlorella  do  not  fix  carbon 
dioxide  autotrophically  and  do  not  store  starch, 
but,  unlike  Prototheca,  they  do  not  require 
thiamine.  Hyalochlorella  marine  gen  et  sp  nov  is 
described  as  type  species  of  a  new  colourless  genus 
of  the  chlorococcalean  algae;  it  is  distinguishable 
from  Prototheca  by  mode  of  autospore  discharge, 
possession  of  a  large  centric  or  eccentric  vacuole,  a 
Ruthenium  Red  positive  wall,  and  lack  of  pec- 
tinaceous  interstitial  ground  substance  in  mature 
sporangium.  Developmental  cycle  is  simple,  involv- 
ing a  growth  period  followed  by  cytokinesis. 
Nuclear  division  occurs  concomitantly  with 
growth;  cytokinesis  involves  segmentation  of  a  mul- 
tinucleate protoplast  into  uninucleate  daughter 
proplasts  (preautospores)  by  simultaneous  multiple 
fission.  (Jones-Wisconsin) 
W7 1-10090 


DISSOLVED     ORGANIC     COMPOUNDS     AND 
THEIR  UTILIZATION  IN  TWO  MARL  LAKES, 

Michigan  State  Univ.,  Hickory  Corners.  W.K.  Kel- 
logg Biological  Station. 


Robert  G.  Wetzel. 

Hidrologiai  Kozlony,  Vol  47,  No  7,  p  298-303, 

1967.  4  fig,  2  tab,  17  ref.  NSF  Grant  GB-1452. 

Descriptors:  *Productivity,  *Photosynthesis, 
•Nutrients,  *Bacteria,  Metabolism,  Organic 
matter.  Absorption,  Thermal  stratification,  Lakes, 
Turnovers,  Marl. 

Identifiers:  Substrate  regeneration,  Dilution 
technique,  Michaelis-Menton  enzyme  kinetics. 
Marl  lakes. 

Consumption  of  glucose,  fructose,  galactose,  and 
acetate  by  bacteria  was  determined  in  two  hard 
water  lakes  by  the  use  of  C-14  labelled  compounds. 
Mathematical  and  graphical  analyses  of  culture 
data  permitted  estimates  of  concentration,  velocity 
of  uptake,  and  turnover  time  of  regeneration  of  the 
substrate.  Algal  utilization  of  organic  matter  was 
insignificant.  During  thermal  stratification  the 
levels  of  sugars  and  acetate  increased  in  metalim- 
nion,  but  glucose  concentration  was  also  increased 
near  sediments.  The  vernal  overturn  exhibited  a 
uniform  distribution  of  all  investigated  parameters. 
(Wilde-Wisconsin) 
W71-10091 


THE  FOOD  SOURCES  OF  LAKE  ZOOPLANK- 
TON  (In  Polish), 

Warsaw  Univ.  (Poland).  Chair  of  Hydrobiology. 
Zbigniew  M.  Gliwicz. 

English  summary.  Ekologia  Polska,  Seria  B,  Vol  15, 
No  3,  p  205-223,  1969,  146  ref. 

Descriptors:     *Zooplankton,     'Foods,     *Organic 
matter,  Bacteria,  Tripton,  Food  chains,  Particle 
size,      Rotifers,      Crustaceans,      Nannoplankton, 
Aquatic  animals,  Food  habits.  Lakes. 
Identifiers:  *Food  sources. 

This  review  of  literature  on  sources  of  food  of 
zooplankton  organisms  include  dissolved  organic 
matter,  bacteria,  and  tripton.  The  indirect  utiliza- 
tion of  primary  production  by  zooplankters 
proceeds  according  to  the  following  chain:  dis- 
solved organic  matter,  largely  secreted  by  living  al- 
gae, bacteria  utilizing  organic  suspensions,  and 
tripton  formed  by  dead  organisms  or  a  coagulation 
of  dissolved  organic  matter.  Predominant  macrofil- 
trators  largely  graze  nannoplanktonic  algae  of 
several  microns  in  diameter,  whereas  microfiltra- 
tors  and  sedimentators  consume  small  bacteria. 
( W  ilde- W  isconsin ) 
W7 1-10094 


A  REVIEW  OF  STUDIES  ON  THE  BOTTOM 
SEDIMENTS  OF  LAKES  (In  Polish), 

Institute  of  Ecology,  Warsaw  (Poland). 

Jan  Igor  Rybak. 

English  summary.  Ekologia  Polska,  Seria  B,  Vol  15, 

No  l,p  19-30,  1969.  85  ref. 

Descriptors:  *Sediments,  *Lakes,  *Chemicals, 
Nutrients,  Organic  matter,  Chemical  properties. 
Oxygen,  Chemical  degradation,  Biochemical  ox- 
ygen demand,  Analysis. 

The  more  important  studies  pertinent  to  the  chemi- 
cal composition  of  lake  sediments  are  summarized. 
Particular  attention  is  given  to  the  origin,  content, 
and  composition  of  organic  matter,  and  the  effect 
of  oxygen  on  the  processes  of  mineralization.  The 
methods  of  analyses  of  oxygen  consumption  by  the 
sediments  are  critically  reviewed  and  the  dearth  of 
information  related  to  processes  taking  place  in 
bottom  deposits  is  pointed  out.  (Wilde-Wisconsin) 
W7 1-10095 


PRIMARY  PRODUCTION:  DEPRESSION  OF 
OXYGEN  EVOLUTION  IN  ALGAL  CULTURES 
BY  ORGANOPHOSPHORUS  INSECTICIDES, 

Northwestern  Univ.,  Boston,  Mass.  Dept.  of  Biolo- 
gy- 
Sylvia  B.  Derby,  and  Ernest  Ruber. 
Bulletin  of  Environmental  Contamination  and  Tox- 
icology, Vol  5,  No  6,  p  553-557,  1971.  1  tab,  10 
ref. 


Descriptors:  •  Insecticides,  *Algae,  *Primary 
productivity.  Chlorinated  hydrocarbon  pesticides, 
DDT,  Organophosphorus  pesticides,  Phytoplank- 
ton.  Toxicity,  Dissolved  oxygen,  Cultrues,  Endrin, 
Dieldrin,  Oxygenation,  Carbamate  pesticides. 
Identifiers:  Abate,  Baytex,  Baygone,  Cyclotella, 
Dunaliella,  Skeletonema. 

The  effect  of  DDT,  organophosphates  (Baytex, 
Abate),  and  carbamate  (Baygone)  insecticides  was 
appraised  on  the  basis  of  oxygen  produced  by  algae 
in  acetone  culture  media.  The  insecticides  were 
used  in  concentrations  of  1.0,  0.1,  and  0.01  ppm. 
The  results  varied  with  algal  species  and  the  nature 
of  eradicants.  The  order  from  the  most  to  least 
toxic  compounds  was:  Baytex,  Baygone,  DDT,  and 
Abate.  The  vulnerability  of  algae  to  insecticides  in- 
creased in  the  following  order:  Cyclotella  nana, 
Phaeodactylum  tricornutum,  Skeletonema 
costatum,  and  Dunaliella  euchlora.  (Wilde- 
Wisconsin) 
W7 1-10096 


EFFECTS  OF  ZOOPLANKTON  ON 

PHOTOSYNTHESIS  BY  ALGAE  IN  LAKES, 

Richmond  Univ.,  Va.  Dept.  of  Biology. 
John  W.  Bishop. 

Virginia  Polytechnic  Institute,  Blacksburg,  Vir- 
ginia, Water  Resources  Research  Center,  Bulletin 
No  31,  p  89-93,  1969.  OWRR  Project  A-002-VA 
(1). 

Descriptors:  *Zooplankton,  •  Photosynthesis,  'Al- 
gae, Lakes,  Oxygen,  Eutrophication,  Algal  control, 
Biocontrol,  Turbulence,  Copepods,  Rotifers, 
Chlorophyll,  Pigments,  Impoundments,  Reservoirs, 
Analytical  techniques.  On-site  tests. 
Identifiers:  Asterionella  spiroides,  Cladocerans, 
Westhampton  Lake  (Va). 

Possibility  of  biological  control  of  algae  in  nutrient 
enriched  waters  prompted  study  of  zooplankton  as 
potential  regulators  of  algae.  Experiments  were 
conducted  in  aquaria  where  assemblages  of  algae 
were  confined  (one  in  paired  aquaria  in  the  lake 
with  and  one  without  migratory  zooplankton).  Ef- 
fects of  the  aquaria  on  three  physical  factors  of  lake 
water,  light  intensity,  temperature,  and  turbulence 
were  compared.  Differences  between  quantities 
and  rates  of  algal  photosynthesis  in  the  aquaria 
were  used  as  estimates  of  zooplankton  effect  on  al- 
gae. The  chlorophyll  method  for  measurement  of 
algal  concentration  corrected  for  pheo-pigments. 
Rate  of  radioactive  carbon  uptake  as  measure  of 
photosynthesis  was  studied,  using  a  liquid  scintilla- 
tion counter  and  by  the  oxygen  evolution  method 
which  was  sufficiently  accurate  and  easier  for  rou- 
tine experiments.  Pheo-pigments  consisted  of 
nearly  52%  of  the  algal  pigments  analyzed  and  in- 
creased from  the  surface  toward  lake  bottom; 
rotifers  were  about  60%  OF  ZOOPLANKTON 
DURING  MID— SUMMER;  CLADOCERANS 
WERE  NOT  MORE  THAN  %.  Experiments  to 
ascertain  effects  of  aquaria  and  zooplankton  on 
photosynthesis  are  to  be  continued.  (See  also  W70- 
06028)  (Jones-Wisconsin) 
W7 1-10098 


POLLUTION  -  HOW  MUCH  OF  A  PROBLEM 
COMES  FROM  FERTILIZERS, 

Missouri     Univ  ,     Columbia.     Water     Resources 

Research  Center. 

George  E.  Smith. 

In:  33rd  Annual  (Forum),  National  Farm  Institue, 

February  1971,  Des  Moines,  Iowa  p.  40-48. 

Descriptors:  *Fertilizers,  *Nitrogen,  *Nitrate, 
Nitrite,  Nutrients,  Fertility,  Toxicity,  Eutrophica- 
tion, Phosphorus,  Water  supply.  Water  walls,  Ru- 
noff, Carbon  dioxide.  Oxygen,  Photosynthesis, 
Water  pollution,  Soil  contamination. 
Identifiers:  Metoglobenemia,  Nitrate  accumula- 
tion. 

An  objective  view  is  given  of  fertilizer  usage  and  its 
role  as  a  pollutant.  First  concern  for  pollution  from 
fertilizers  was  in  connection  with  nitrate  toxicity 
(metoglobenemia)  in  human  infants  and  some  spe- 
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cies  of  livestock.  Most  of  the  water  involved  came 
from  improperly  constructed  wells  near  livestock 
or  where  low  rainfall  caused  nitrate  accumulation 
in  the  soil  from  organic  matters.  Chemical  fertil- 
izers as  well  as  city  sewage,  livestock  wastes,  and 
plant  residues  are  all  sources  of  nutrients  which 
may  cause  eutrophication.  Nitrate  may  accumulate 
in  plant  tissue  to  undesirable  levels  only  under  cer- 
tain climatic  and  cultural  conditions.  A  Missouri 
study  of  water  supplies  indicated  that  most  nitrate 
contaminated  wells  were  ( 1 )  in  rural  locations,  (2) 
shallow,  (3)  poorly  constructed,  and  (4)  in  areas 
where  livestock  production  is  the  main  source  of 
farm  income.  There  was  a  high  degree  of  correla- 
tion between  the  occurrance  and  the  concentration 
of  nitrate  in  these  wells  and  their  proximity  to 
livestock  feeding  areas  or  to  septic  tank  tile  fields. 
A  final  note  is  made  of  the  corn  farmer  as  an  ecolo- 
gist,  whereby  an  acre  of  corn  will  use  10.5  tons  of 
C02  while  producing  2.5  tons  of  plant  material  and 
8  tons  of  oxygen  -  enough  to  support  12  people  for 
a  year.  (See  also  W7 1-09752)  (White-Iowa  State) 
W7 1-10099 


STOCKMEN'S    LIABILITY    UNDER   THE    MIS- 
SOURI NUISANCE  LAW, 

Missouri  Univ.,  Columbia. 
Donald  R.  Levi,  and  John  C.  Holslcin. 
Science  and  Technology  Guide,  Published  by  the 
University  of  Missouri-Columbia   Extension   Divi- 
sion; File:  Ag  Econ  3  3/70,  7M.  p  581-584,  (Mar 
1970). 

Descriptors:    "Legal    aspects,    "Regulation,    Farm 
wastes,  Missouri. 

Identifiers:  "Pollution  laws,  "Nuisance  law,  "Legal 
procedure,  "Liability,  Lawsuits,  Stockmen. 

There  is  no  one  thing  a  livestock  operator  can  do 
and  gain  absolute  protection  under  the  nuisance 
law.  Thus,  it  is  imperative  that  you  attempt  to 
prevent  such  lawsuits  from  arising.  This  implies 
that  those  who  follow  a  'good  neighbor'  policy  arc 
less  likely  to  be  sued.  Try  to  avoid  causing  your 
neighbors  discomfort.  This  guide  only  discusses 
some  general  principles  affecting  the  civil  liability 
of  feedlot  operators  under  the  nuisance  laws.  If  you 
arc  faced  with  potential  air  or  water  pollution 
problem,  don't  hesitate  to  disucss  it  with  your  attor- 
ney. (Christenbury-lowa  State) 
W71-10103 


THE  INFLUENCE  OF  GRADED  LEVELS  OF 
ATMOSPHERIC  AMMONIA  ON  CHICKENS, 

Nottingham  Univ.  (England).  School  of  Agricul- 
ture. 

D.  R.  Charles,  and  C.  G.  Payne. 
British  Poultry  Science,  Vol  7,  p  177-187,  189-198, 
1966.  1 6  tab,  32  ref. 

Descriptors:  "Farm  wastes,  "Environmental  ef- 
fects, "Air  pollution,  "Air  pollution  effects. 
Growth,  Rates,  Respiration,  Performance,  Produc- 
tivity, Ventilation,  Air  circulation.  Poultry  ,  Am- 
monia, Eggs. 

Identifiers:  "Ammonia  toxicity,  "Food  consump- 
tion. Ammonia  concentrations.  Respiration  rates. 
Food  conversion  efficiency. 

A  detailed  description  is  given  of  studies  done  on 
the  effects  of  air  pollution  on  white  leghorn 
chickens.  The  studies  were  done  in  two  parts,  one 
on  broilers  and  replacement  chickens  and  the 
second  on  laying  hens.  One  hundred  parts  per  mil- 
lion by  volume  of  ammonia  caused  reductions  in 
the  respiration  rates  of  adult  hens  between  7  and  24 
percent.  Broiler  chickens  from  28  days  of  age 
tended  to  eat  less  food  than  those  reared  in  am- 
monia free  atmospheres  At  100  pp. m.  of  ammonia 
their  growth  rate  was  significantly  reduced. 
Replacement  laying  pullets  raised  in  ammonia  con- 
taining atmospheres  from  11-18  weeks  of  age  had 
reduced  food  intake  than  those  in  ammonia  free  at- 
mosphere* Pullets  raised  in  atmospheres  with  high 
ammonia  concentrations  matured  up  to  two  weeks 
later  than  those  in  atmospheres  free  of  ammonia. 
Atmospheres  of    105   p  p.m.   of  ammonia   signifi- 


cantly reduced  egg  production  after  10  weeks  ex- 
posure. No  effects  were  observed  on  egg  quality. 
Voluntary  food  intake  was  reduced  and  live-weight 
gain  was  lower  in  ammoniated  atmospheres.  High 
protein,  vitamin,  and  mineral  diet  prevented  the 
onset  of  any  deleterious  effects  of  ammonia  on  egg 
production,  even  though  food  consumption  fell  to 
75  g. /bird/day  at  29  C,  43%  humidity  and  104 
p. p.m.  of  ammonia  when  a  low  energy  diet  was  fed 
to  hens  in  high  ammoniated  atmospheres.  Their 
production  deteriorated  rapidly.  (Hazen-Iowa 
State ) 
W71-10105 


MERCURY  IN  SELECTED  FISH  PROTEIN 
CONCENTRATES, 

Washington     Univ.,    Seattle.     Lab.    of    Radiation 

Ecology. 

Thomas  M.  Beasley. 

Environmental  Science  and  Technology,  Vol  5,  No 

7,  p  634-635,  July,  1971.  1  tab,  12ref. 

Descriptors:  "Heavy  metals,  "Public  health, 
"Foods,  Water  pollution  effects,  Metals,  Fish 
physiology,  Absorption,  Proteins,  Biochemistry, 
Diseases,  Environmental  sanitation,  Human  dis- 
eases, Legal  aspects.  Poisons,  Toxins,  Toxicity, 
Water  pollution. 

Identifiers:  "Mercury,  "Fish  protein  concentrate, 
"Concentration  factors,  FPC,  Surface  feeding  fish. 

Assuming  a  1000  accumulation  factor  of  mercury 
in  fish,  and  a  farther  concentration  factor  of  5  for 
the  preparation  offish  protein  concentrates  (FPC), 
mercury  concentrations  near  0.5  ppm  might  be  ex- 
pected in  FPC  products.  Concentrates  prepared 
from  surface  feeding  fish  taken  from  different  lo- 
cales contained  0.3-0.9  ppm  of  mercury.  Combin- 
ing estimates  of  present  daily  Hg  intake  with  the 
daily  intake  of  10-30  g  FPC  implies  that  consump- 
tion of  the  products  tested  would  not  cause  Hg  in- 
take levels  to  exceed  a  cited  recommended  total  Hg 
intake.  ( LeGore  -  Washington ) 
W71-I0206 


PHOSPHATE    ADSORPTION    BY    KAOLIN    IN 
SALINE  ENVIRONMENTS, 

Rhode  Island  Univ.,  Kingston.  Narragansett  Marine 
Lab. 

Peter  A.  Burns,  and  Milton  Salomon. 
Contribution  no.  130  of  the  Rhode  Island  Agricul- 
tural Experiment  Station.  Proceedings  of  the  Na- 
tional Shellfishcrics  Association,  Vol  59,  p    121- 
125,  June,  1969.  7  fig,  25  ref. 

Descriptors:  "Adsorption,  "Kaolinite, 

"Phosphates,  "Sediments,  Clay  minerals,  Fertil- 
izers, Water  pollution  treatment,  Water  pollution 
effects,  Water  pollution  control,  Rhode  Island, 
Temperature,  Water  temperature,  Salinity, 
Hydrogen  ion  concentration,  Bottom  sediments. 
Identifiers:  "Kaolin,  pH. 

The  adsorption  of  dissolved  inorganic  phosphate 
on  pure  kaolin  and  on  the  silt-clay  sediment  frac- 
tion from  Point  Judith  Pond,  Rhode  Island,  was  stu- 
died in  laboratory  experiments.  Temperature, 
salinity,  pH,  and  the  phosphate  to  kaolin  ratio  were 
varied  to  determine  the  effects  of  these  environ- 
mental factors  on  adsorption.  The  adsorption  of 
phosphate  onto  kaolin  was  depressed  by  increased 
silt  concentration,  high  pH  and  low  temperature.  In 
all  experiments  the  adsorption  reaction  was  essen- 
tially complete  after  24  hr.  The  calculated  heat  of 
reaction  from  temperature  dependence  data  in- 
dicates that  fixation  is  associated  with  exchangea- 
ble hydroxyl  groups  on  the  edges  of  the  clay  crystal. 
Point  Judith  Pond  sediment  displayed  a  markedly 
different  phosphate  adsorptive  capacity.  This  is 
possibly  due  to  the  clay  mineral  content  of  the  sedi- 
ment and  to  a  depressant  effect  on  the  adsorption 
reaction  by  associated  organic  matter.  (LeGore  - 
Washington) 
W7  I  -10207 


TREATMENT  OF  SHELL  CULTCH  WITH 
POLYSTREAM  TO  INCREASE  THE  YIELD  OF 
SEED  OYSTERS,  CRASSOSTREA  VIRGINICA, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  05B. 
W7  I -10208 


TRACE  METAL  ACCUMULATION  BY  THE 
AMERICAN  EASTERN  OYSTER,  CRASSOS- 
TREA VIRGINICA, 

Public  Health  Service,  Washington,  D.C.  Con- 
sumer Protection  and  Environmental  Health  Ser- 
vice. 

Carl  N.  Schuster,  and  Benjamin  H  Pringle. 
Contribution  No.  30  from  the  Northeast  Marine 
Health  Sciences  Lab,  Narragansett,  Rhode  Island. 
Proceedings  of  the  National  Shellfishcrics  Associa- 
tion, Vol  59,  p  91-103,  June  1969.  4  fig,  7  tab,  15 
ref. 

Descriptors:  "Oysters,  "Absorption,  "Metals, 
"Heavy  metals,  "Copper,  "Chromium,  "Pollutants, 
Environmental  effects,  Water  pollution  effects, 
Animal  pathology.  Commercial  shellfish,  Chemical 
wastes,  Poisons,  Toxins,  Water  pollution. 
Physiological  ecology,  Mollusks,  Shellfish,  Patholo- 
gy, Trace  elements. 

Identifiers:  "Cadmium,  "Zinc,  Bioaccumulation. 
Invertebrate  pathology.  Accumulation. 

A  20-week  study  was  conducted  early  in  1968  to 
corroborate  an  earlier  experiment  on  uptake  by 
Crassostrca  virginica.  About  200  November-har- 
vested oysters  were  maintained  in  a  flow-through 
seawatcr  system  Beginning  in  January,  the  oysters 
were  subjected  to  continuous  levels  of  the  nitrate 
salts  of  zinc,  copper,  cadmium  and  chromium. 
Each  week  oysters  were  removed  for  analysis.  In- 
formation was  obtained  on  trace  metal  accumula- 
tion rates,  on  mortalities,  shell  growth  and  on  the 
general  appearance  of  the  oysters.  The  most  obvi- 
ous effects  were  observed  in  the  copper  and  the 
cadmium  exposed  oysters.  The  bodies  of  the 
oysters  exposed  to  copper  became  bluish-green  in 
color  and  their  shells  showed  excellent  growth, 
mantle  edge  pigmentation  increased  in  mortalities 
were  slightly  higher  than  in  the  controls.  Cadmium 
exposed  specimens  were  emaciated,  showed  very 
little  shell  growth,  lost  pigmentation  of  the  mantle 
edge  and  coloration  of  the  digestive  diverticula  and 
suffered  high  mortalities.  (LeGore  -  Washington) 
W71-10209 


AVOIDANCE  REACTIONS  OF  MARINE  IN- 
VERTEBRATES TO  EITHER  STEROID 
GLYCOSIDES  OF  STARFISH  OR  SYNTHETIC 
SURFACE-ACTIVE  AGENTS, 

Natural  Environment  Research  Council,  Aberdeen 
(Scotland).  Fisheries  Biochemical  Research  Unit. 
A.  M.  Mackie. 

Journal  of  Experimental  Marine  Biology  and 
Ecology,  Vol  5,  No  l,p  63-69,  1970.  4  tab,  21  ref. 

Descriptors:  "Detergents,  "Surfactants,  "Mollusks, 
•Snails,  "Animal  behavior.  Animal  physiology, 
Water  pollution  effects,  Invertebrates,  Chemcon- 
trol.  Chemicals,  Chemical  wastes,  Environmental 
effects. 

Identifiers:  "Scallops,  "Avoidance,  Starfish, 
Marthastcrias  sp.,  Buccinum  sp.,  Chlamys  sp.,  Pcc- 
tcn  sp.,  Ophiothrix  sp..  Patella  sp..  Non-ionic  sur- 
factants. 

The  substance  present  in  extracts  of  Marthastcrias 
glacialis  which  induces  avoidance  reactions  in  Buc- 
cinum undatum,  Chlamys  opercularis,  Pccten  max- 
imus,  Ophiothrix  fragilis,  and  Patella  vulgata  has 
been  shown  to  be  a  steroid  glycoside  with  surface- 
active  properties.  Such  reactions  may  also  be  ob- 
tained with  equally  low  amounts  of  synthetic  non- 
ionic  surface-active  agents.  Maintenance  of  Buc- 
cinum undatum  in  a  sub-lethal  concentration  of 
one  of  these  non-ionic  surfactants  caused  damage 
or  fatigue  to  chermoreceptor  cells  on  the  surface  of 
the  foot.  The  possible  significance  of  these  results 
to  pollution  studies  is  discussed.  (LeGore  - 
Washington) 
W71-I021  I 
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CHLORINATED  HYDROCARBON  PESTICIDE 
RESIDUES  IN  WINTER  FLOUNDER,  PSEUDO- 
PLEURONECTES  AMERICANUS,  FROM  THE 
WEWEANTIC  RIVER  ESTUARY,  MAS- 
SACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 
and  Wildlife  Management. 
Roderick  M.  Smith,  and  Charles  F.  Cole. 
Mass.  Coop.  Fish.  Unit  Contribution  No.  14.  Jour- 
nal of  the  Fisheries  Research  Board  of  Canada,  Vol 
27,  No  12,  p  2374-2380,  1970.  2  tab,  12  ref. 
OWRR  Project  A-002-MASS  (3). 

Descriptors:  *DDT,  'Heptachlor,  'Dicldrin, 
•Pesticide  kinetics,  'Pesticide  residues,  'Absorp- 
tion.  Pesticide  drift,  Distribution  patterns,  Path  of 
pollutants,  Water  pollution  effects,  Water  pollution 
sources.  Physiological  ecology,  Bioindicators, 
Agricultural  chemicals  Pesticides  Fish  physiclogy. 
Bottom  fish.  Marine  fish.  Aquatic  environment. 
Environmental  effects,  Pollutants,  Massachusetts. 
Identifiers:  *DDE,  *Hcptachlor  epoxide,  Pseu- 
ilopleuroncctessp.,  Flounder,  Flatfishes. 

Residues  of  DDT,  hcptachlor  and  dicldrin  were 
found  in  tissues  of  winter  flounder,  Pseudoplcu- 
roncctcs  americanus,  from  the  Weweantic  River 
ustuary,  Massachusetts  during  1966-67.  In  non- 
migratory  juveniles,  seasonal  accumulation  pat- 
terns were  demonstrated  for  DDT,  hcptachlor,  and 
two  related  breakdown  products,  DDE  and  hcp- 
tachlor epoxide.  Peak  concentrations  of  the  parent 
compounds  were  more  closely  associated  with  high 
runoff  conditions  than  any  specific  application  in 
the  estuarine  drainage.  Dicldrin  was  present 
uniformly  throughout  the  year.  Migratory  adult 
flounder,  present  only  between  October  and  May, 
contained  hcptachlor  and  heptachlor  epoxide 
levels  similar  to  juveniles  but  significantly  less 
DDE.  Adult  female  flounder  sequentially  concen- 
trated DDT,  DDE  and  heptachlor  epoxide  in  their 
ripening  ovaries  as  the  spawning  season  ap- 
proached. ( LeGorc  -  Washington) 
W71-10212 


COLUMBIA  RIVER  THERMAL  EFFECTS  STU- 
DY, VOLUME  I:  BIOLOGICAL  EFFECTS  STU- 
DIES. 

Environmental  Protection  Agency,  Washington, 
D.C.;  and  Atomic  Energy  Commission,  Washing- 
ton. DC;  and  National  Marine  Fisheries  Services, 
Washington.  D.C. 

102  p.  Jan,  1971.  8  tab,  74  ref. 

Descriptors:  'Water  temperature,  'Thermal  pollu- 
tion, 'Water  pollution  effects,  'Pollution  abate- 
ment. 'Physiological  ecology,  'Environmental  ef- 
fects, 'Standards,  'Regulation,  'Columbia  River, 
'Salmonids,  'Fish  food  organisms,  Water  pollution 
sources.  Water  pollution  control.  Water  quality. 
Control,  Diseases,  Fish  diseases.  Aquatic  environ- 
ment. Spawning,  Migration  patterns.  Fish  behavior. 
Fish  physiology.  Smelts.  Heated  water.  Tempera- 
ture, Pollutants. 

Identifiers:  'Spawning  areas.  'Migration  routes, 
'Nursery  areas,  'Rearing  areas.  Gas  bubble  dis- 
ease. 

Data  were  collected  for  the  implementation  of  the 
Federal  Water  Pollution  Control  Act,  as  amended 
by  the  Federal  Water  Ouality  Act  of  1965,  which 
required  the  establishment  of  water  quality  stan- 
dards throughout  the  United  States.  On  the  basis  of 
this  study  and  the  examination  of  literature,  various 
permissible  temperature  ranges  were  recom- 
mended for  salmonid  migration  routes  (7.2-15.6 
C),  for  spawning  areas  (7.2-12.8  C)  and  for  rearing 
areas  (10.0-15.6  C).  Hazards  of  too  high  tempera- 
tures include  increased  frequency  of  disease,  ac- 
centuated effect  of  gas  bubble  disease  where  this  is 
already  a  problem,  and  direct  lethality  via  metabol- 
ic effect.  Relative  to  juvenile  salmonids,  it  was  con- 
cluded that  the  effect  of  rapid  temperature  increase 
is  directly  proportional  to  duration  of  exposure. 
(LeGorc  -  Washington) 
W71-I0213 


THE  SANTA  BARBARA  OIL  SPILL, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10266 


METAL  TOXICITY  TO  SEWAGE  ORGANISMS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 
Environmental  Engi  neering. 
Calvin  P.  C.  Poon,  and  Kiran  H.  Bhayani. 
ASCE  Proceedings,  Journal  of  the  Sanitary  En- 
gineering Division,  Vol  97,  No  SA2,  Paper  8020,  p 
1 6 1  - 1 69,  April  1 97 1 .  9  p.  2  fig,  1  tab,  5  ref,  append. 
OWRR  Project  A-033-RI  ( 1 ). 

Descriptors:    'Activated   sludge,    'Heavy    metals, 
'Toxicity,  'Sewage  bacteria,  'Sewage  treatment. 
Sludge,  Industrial  wastes,  Sanitary  engineering. 
Identifiers:  'Heavy  metal  toxicity,  'Sewage  organ- 
isms. 

The  Michaelis-Mcntcn  model  of  enzyme  inhibition 
is  a  convenient  method  to  measure  toxicity  and  to 
give  insights  to  toxic  behavior  in  pure  culture  and 
simple  substrate  conditions.  A  linear  noncompeti- 
tive inhibition  pattern  is  demonstrated  for  sewage 
bacteria,  and  a  linear  competitive  inhibition  pat- 
tern for  sewage  fungus  Geotrichum  candidum. 
Silver  and  nickel  and  more  toxic  to  sewage  bacteria 
than  to  Geotrichum  candidum  and  therefore  the 
metal  toxicity  is  believed  to  be  connected  with  the 
overgrowth  of  the  fungus  in  activated  sludge 
processes.  (Knapp-USGS) 
W7I-103I3 


EFFECTS  OF  MANURE  APPLICATIONS  AND 
MITE  PREDATION  ON  CORN  ROOTWORM 
POPULATIONS  IN  MINNESOTA, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Entomology, 

Fisheries  and  Wildlife. 

H.C.Chiang. 

Journal  of  Economic  Entomology,  Vol  64,  No  3, 

June  1970,  p  934-936.  3  tab,  4  ref. 

Descriptors:  'Mites,  'Disposal,  'Predation,  Farm 
wastes,  Laboratory  tests,  Soil  treatment.  Soil  analy- 
sis. Soil  tests.  Population,  Corn  (Field),  Distribu- 
tion patterns.  Water  pollution  effects. 
Identifiers:  'Corn  rootworms,  'Predaceous  mites. 
Manure  application,  Soil  test  plots. 

Manure  was  applied  in  corn  plots  in  1967  at  the 
rate  of  50  tons  per  acre.  The  northern  and  western 
corn  rootworms,  Diabrotica  longicornia  (Say),  and 
D.  virgifcra  LeContc,  populations  in  these  plots 
were  reduced  to  about  half  the  level  of  those  in  the 
check  plots.  Quantitative  observations  of  the 
predaceous  arthropods  in  the  manured  and  the 
check  plots  showed  that  the  total  populations  of 
ground  beetles  and  spiders  were  not  changed 
because  of  the  manure  application.  However,  the 
populations  of  mites,  both  predaceous  and  non- 
predaccous,  were  3  or  more  times  as  high  in  the 
manured  as  in  the  check  plots.  On  the  basis  of  the 
vertical  distribution  of  these  mites  and  of  corn  root- 
worms,  it  was  concluded  that  the  predaceous  mites 
could  be  feeding  on  corn  rootworms.  The  data  sug- 
gested that  predation  by  mites  accounted  for  a 
19.7%  control  of  corn  rootworms  under  natural 
field  conditions  and  a  63.0%  control  when  manure 
was  applied  in  the  field.  ( Hazen-Iowa  State) 
W71-10359 


REGULATORY       ASPECTS       OF       FEEDLOT 
WASTE  MANAGEMENT, 

Kansas  State  Dept.  of  Health,  Topeka.   Environ- 
mental Health  Services. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-I0369 


EFFECT     OF     AGRICULTURE     ON     WATER 
QUALITY, 

Federal  Water  Pollution  Control  Administration, 
Evansville,  Ind.  Lower  Ohio  Basin  Office. 
For  primary  bibliographic  entry  sec  Field  05G. 
W71-10376 
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NITRATE    AND    WATER    SUPPLY:    SOURCE 
AND  CONTROL. 

Illinois  Univ.,  Urbana.  Dept.  of  Sanitary  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  05B. 
W7  1-09952 


CONTROL    OF    NITROGEN    FROM    ANIMAL 
WASTE  WATERS, 

Cornell   Univ.,   Ithaca,   N.Y.   Dept.   of  Civil   and 
Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 
W7 1-09960 


TREATMENT     OF     WATER     SUPPLIES     FOR 
REMOVAL  OF  NITRATES, 

Bureau  of  Water  Hygiene,  Cincinnati,  Ohio. 
For  primary  bibliographic  entry  see  Field  05B. 
W7  1-09961 


MERCURY    POLLUTION:     INTEREST     IN     IT 
NOW  ON  THE  UPSWING, 

Industrial  Pollution  Control,  Inc.,  Westport.  Conn. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-10088 


CAGE  AND  KENNEL  WASTE  WATER, 

National  Institutes  of  Health,  Bethesda,  Md.  Div  of 
Research  Services. 

For  primary  bibliographic  entry  see  Field  05A. 
W7  1-10 100 


POLLUTION  POTENTIAL  OF  LIVESTOCK 
FEEDING  OPERATIONS  IN  SOUTH  DAKOTA, 

South    Dakota   State   Univ.,   Brookings.    Dept.   of 
Civil  Engineering. 
James  N.  Dronbush. 

Sponsored  by  the  SDSU  College  of  Agriculture  and 
Biological  Sciences,  and  the  College  of  Engineer- 
ing. Proceedings  South  Dakota  Agriculture  and 
Water  Quality  -  A  Symposium  on  Water  Pollution, 
1 970,  p  37-46,  4  tab,  3  fig. 

Descriptors:  'South  Dakota,  'Runoff,  'Pollutants, 
Farm  wastes,  Lagoons,  Cost  sharing.  Locating,  Cat- 
tle. 

Identifiers:  'Pollution  potential,  'Population 
equivalents,  Feedlots. 

The  overall  pollution  problem  for  livestock  feeding 
operations  may  not  be  as  critical  in  South  Dakota 
as  has  been  assumed.  Certain  climatic  factors  ap- 
pear favorable,  nevertheless,  feedlots  poorly 
loeited  with  excessive  drainage  may  be  expected  to 
cause  problems  especially  to  lakes.  General  prinic- 
plcs  are  available  as  guide  lines  for  construction  to 
control  pollution  and  cost  sharing  is  available. 
Although  research  can  be  expected  to  provide 
greater  related  knowledge,  there  appears  to  be  lit- 
tle excuse  for  delaying  the  program  of  active 
feedlot  pollution  control  particularly  with  all 
planned  new  construction  for  expansion  of  the 
feeding  industry.  (Christenbury-lowa  State) 
W71-I0104 


LABORATORY   STUDIES   OF   AEROBIC    STA- 
BILIZATION OF  SWINE  WASTE, 

Minnesota    Dept.    of   Health,   Glenwood;    Illinois 
Univ.,  Urbana.  Dept.  of  Agricultural  Engineering. 
R.  L.  Irgens,  and  D.  L.  Day. 

Journal  of  Agricultural  Engineering  Research  Vol 
1  l.No  l,p  1-10,  1966.  6  fig,  7  tab,  11  ref. 

Descriptors:  'Farmwastes,  'Swine,  Aerobic  treat- 
ment. Waste  disposal,  Chlorination,  Waste  treat- 
ment. Oxygenation,  Oxidation  lagoons. 
Identifiers:     Aerobic    stabilization.    Swine    waste 
treatment,  Aeration  of  wastes. 

Pig   waste   was   allowed   to   accumulate   in   a   pit 
beneath  a  slattered  floor  swine  finishing  building 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


for  one  week  or  one  month.  Samples  of  this  waste 
were  brought  to  the  laboratory  for  analysis  and 
aerobic  stabilization.  It  was  concluded  that  adding 
raw  waste  continusouly  to  the  aeration  unit  gave 
the  best  results.  The  treated  effluent  had  a  BOD  of 
10  to  15  p. p.m.  and  contained  only  a  trace  of  am- 
monia. Treatment  by  the  aerobic  process  made  the 
swine  waste  virtually  odorless  and  stable.  About  6 
ft.  3  of  liquid  was  required  to  dilute  the  waste  from 
150  lb.  pig  at  the  beginning  of  the  aerobic  process 
and  2500  ft.  3  of  air  was  needed  per  pound  of  BOD. 
However,  the  more  efficient  oxygenation  obtained 
with  an  aeration  rotor  in  an  oxidation  ditch  might 
reduce  the  latter  value  considerably.  It  was  esti- 
mated that  36  KWh  might  be  required  per  pig  per 
year  for  operation  of  the  aeration  rotor  of  an  oxida- 
tion ditch  chlorination  of  diluted  swine  waste 
eliminated  a  certain  degree  of  odor  and  improved 
flocculation  and  dewatering  of  the  solids.  The  COD 
of  the  chlorinated  and  filtered  waste  was  reduced 
72%.  Chlorinated  compounds  of  various  types  may 
have  similar  effects.  (Hazen-Iowa  State) 
W71-10106 


WATER  RECLAMATION. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10I27 


PHOSPHATE    ADSORPTION    BY    KAOLIN    IN 
SALINE  ENVIRONMENTS, 

Rhode  Island  Univ.,  Kingston.  Narragansett  Marine 

Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10207 


FEDERAL    ASSISTANCE    FOR    TREATMENT 
FACILITIES. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-10216 


WATER  POLLUTION  CONTROL  FACILITIES  - 
FINANCING. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10224 


WASTE  TREATMENT  FACILITIES. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-10239 


INSTALLATION  AND  OPERATION  OF  SEPTIC 
TANK  SEWAGE  DISPOSAL  SYSTEMS, 

Delaware  Water  and  Air  Resources  Commission, 
Dover. 

Water  Pollution  Control  Reg  No  2,  1968,  24  p,  1 
tab. 

Descriptors:  •Delaware,  'Septic  tanks,  'Sewage 
treatment,  'Regulation,  Sewage,  Domestic  wastes. 
Sewage,  Disposal,  Treatment,  Waste  treatment, 
Water  pollution,  Waste  water  disposal.  Administra- 
tive agencies.  Inspection,  Permits,  Standards, 
Water  quality  control.  Water  pollution  control, 
Public  health.  Administration,  State  government. 

This  regulation  establishes  the  minimum  require- 
ments of  the  Water  and  Air  Resources  Commission 
governing  septic  tank  disposal  systems  for  in- 
dividual homes,  apartment  nouses,  condominiums, 
subdivisions,  mobile  home  parks,  business 
establishments,  and  public  and  private  institutions 
throughout  the  state,  where  approved  sewerage 
systems  are  not  available.  The  regulation  applies  to 
all  new  septic  tank  sewage  disposal  systems  and 
replacements  and  additions  to  existing  systems 
after  the  regulations'  effective  date.  The  Commis- 
sion has  control  over  enforcement  of  the  regulation 
and  all  licensing  thereunder,  as  well  as  authority  to 
change  the  minimum  requirements  as  necessary. 
The  regulation  sets  forth  detailed  specifications 
concerning  septic  tank  location,  construction,  and 
usage.  Specifications  arc  also  established  concern- 
ing  closing   tanks,   distribution   boxes,   tile   fields. 


seepage  pits,  and  rules  governing  soil  charac- 
teristics for  septic  tank  sewage  disposal  systems. 
Detailed  conditions  are  also  prescribed  for  house 
sewers,  subdivisions  and  mobile  home  parks,  as 
well  as  scavanger  permits.  ( Horwitz-Florida ) 
W71-10256 


TREATMENT  REQUIREMENTS. 

Pennsylvania  Sanitary  Water  Board,  Harrisburg. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-10276 


CERTIFICATION  OF  POLLUTION  CONTROL 
FACILITIES  FOR  TAX  RELIEF. 

Environmental    Protection    Agency,    Washington 

DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-10283 


PLANT    OPERATION    (WASTE    TREATMENT 
DISPOSAL  REQUIREMENTS). 

Oregon  Dept.  of  Environmental  Quality,  Salem. 
For  primary  bibliographic  entry  see  Field  06E. 
W7 1-10300 


A1A  MOBILE  HOME  PARK,  INC  V  BREVARD 
COUNTY  (INJUNCTION  TO  PREVENT  CON- 
STRUCTION AND  OPERATION  OF  SEWAGE 
TREATMENT  PLANT). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10302 


METAL  TOXICITY  TO  SEWAGE  ORGANISMS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engi  neering. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10313 


THE  INFLUENCE  OF  ASHED  POULTRY 
MANURE  ON  SOIL,  SNAP  BEANS,  AND  TO- 
MATOES, 

Pennsylvania  State  Univ.,  College  Park.  Agricul- 
tural Experiment  Station. 
Charles  A.  McClurg,  Ernest  L.  Bergman,  and 
Glenn  O.  Bressler. 

Progress  Report  312,  April  1971,  9  p,  12  tab.,  18 
ref. 

Descriptors:     *Poultry,     "Crop    response,    Farm 
wastes,  *Waste  treatment,  Fertilizers,  Soil  analysis, 
Laboratory  tests,  Sampling. 
Identifiers:  *Ashed  poultry  manure.  Waste  reuse. 

Four  experiments  were  conducted  to  determine  the 
growth  of  snap  beans  (phascolus  vulgaris  L.)  and 
tomatoes  (lycopcrscon  esculentum  mill)  in  a 
Hagerstown  clay  loam  soil  containing  various  pro- 
portions of  ground  dried  and/or  ashed  poultry 
manure.  Addition  of  ash  significantly  increased  soil 
pH,  available  P,  and  millicquivalents  and  percent 
saturation  of  K,  Mg,  Ca  in  the  soil.  Germination  of 
bean  seed  in  pot  culture  was  severely  restricted  by 
the  amounts  of  ash  and/or  dried  manure  added  to 
the  soil  due  to  excessive  concentrations  of  soluble 
salts,  however,  pod  yield  increased  with  low  levels 
of  ash  and  dried  manure.  Leaf  analyses  indicated 
increased  K  and  Mg  and  decreased  Ca  content 
when  ash  had  been  added  to  the  soil.  Addition  of 
dried  manure  resulted  in  increased  foliar  content  of 
P,  K,  Ca,  Mg,  Mn,  Fe,  and  Al.  There  was  no  signifi- 
cant reduction  of  stand  or  yield  when  snap  beans 
were  grown  under  field  conditions  on  soil  to  which 
30t/acre  ash  had  been  added  although  maturity  of 
pods  appeared  to  be  slightly  delayed.  Foliar  analy- 
sis of  beans  grown  in  soil  treated  with  ash  showed 
significant  increases  of  K,  Mg,  B,  Na  in  leaves, 
while  Ca  and  Mn  decreased  significantly.  Applica- 
tion of  ash  to  field  soils  at  a  rate  of  I20t/acre 
resulted  in  the  death  of  all  tomato  transplants  and 
no  weed  growth.  With  60t/acre  a  45  percent 
morality  and  consequent  reduction  of  yield  were 
observed.  Ashed  poultry  manure  can  definitely  be 
used  in  crop  production  but  only  in  conjunction 
with  a  soil  test.  (Hazen-Iowa  State) 


W71-I0355 


EFFECT  OF  MANURE  APPLICATION,  AERA- 
TION, AND  SOIL  pH  ON  SOIL  NITROGEN 
TRANSFORMATIONS  AND  ON  CERTAIN  SOIL 
TEST  VALUES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soils. 

R.  J.  Olsen,  R.  F.  Hensler,  and  0. 1.  Attoe. 

Soil  Science  Society  of  America  Proceedings   Vol 

34,  1 970,  p  222-225,  2  fig,  2  tab,  10  ref. 

Descriptors:  *Nitrification,  Denitrification,  'Aero- 
bic conditions.  Aeration,  Soil  water,  Waste  water 
treatment.  Water  pollution  effects. 
Identifiers:  N  Recovery,  Field  moisture  capacity, 
Soil  pH. 

Nitrate  production  under  aerobic  conditions  was 
directly  related  to  rate  of  manure  application, 
period  of  incubation,  and  soil  pH  but  was  stopped 
under  anaerobic  conditions.  Average  recovery  by 
chemical  analysis  of  N  applied  as  manure  to  a  plain 
field  at  relatively  high  rates  and  incubated  for  37 
weeks  was  77%  for  aerobic  conditions  and  24%  for 
anaerobic  conditions.  The  addition  of  manure 
tended  to  increase  soil  pH  and  the  contents  of  or- 
ganic N,  available  P  and  exchangeable  K,  Ca  and 
Mg,  particularly  at  the  higher  rates.  They  also  in- 
creased the  field  moisture  capacity  of  a  plain  field 
sand.  However,  on  an  acid  ella  loamy  sand  values 
for  field  moisture  capacity,  apparently  the  result  of 
formation  of  a  waxy  material  that  tended  to  repel 
water  absorption.  (Hazen-Iowa  State) 
W71-10357 


VALUE  OF  PROCESSED  POULTRY  WASTE  AS 
A  FEED  FOR  RUMINANTS, 

Pennsylvania  State  Univ.,  University  Park. 

F.  F.  El-Sabban,  J.  W.  Bratzler,  T.  A.  Long,  D.  E. 

H.  Frear,  and  R.  F.  Gentry. 

Journal  of  Animals  Science,  Vol  31,  1970   p  107- 

111.5  tab,  1 6  ref. 

Descriptors:    'Ruminants,    'Poultry,    'Digestion, 
'Diets,  Farm  wastes,  'Waste  treatment.  Nitrogen, 
Animal  metabolism.  Livestock,  Laboratory  tests. 
Identifiers:    Waste   processing,   Waste   utilization, 
Heat  treated  poultry  waste. 

Heat  treated  poultry  waste  was  evaluated  as  a 
source  of  nitrogen  for  ruminant  animals.  Poultry 
waste  was  subjected  to  three  different  heat  treat- 
ments to  produce  autoclaved  (APW),  cooked 
(CPW),  and  dried  (DPW)  products.  In  a  sheep 
metabolism  trial,  wethers  were  fed  semi-purified 
rations  in  which  nitrogen  was  supplied  by  APW, 
CPW,  or  Soybean  meal.  Digestibility  coefficients 
for  dry  matter  and  energy  were  not  significantly  dif- 
ferent among  rations,  but  that  of  protein  was  sig- 
nificantly higher  for  the  ration  containing  soybean 
meal  (control)  than  of  the  ration  containing  APW. 
Urinary  energy  was  significantly  higher  for  the  con- 
trol ration  than  for  the  rations  containing  APW  or 
CPW.  Fecal  nitrogen  was  significantly  lower  for  the 
control  ration  than  for  the  rations  containing 
poultry  waste  products,  no  other  significant  dif- 
ferences were  found.  Twenty-five  angus  steers,  di- 
vided into  four  groups,  were  used  in  a  134-day 
feeding  trial,  steers  were  fed  finishing  rations  in 
which  all  supplemental  nitrogen  was  provided  by 
soybean  meal,  APW,  DPW,  or  urea.  Rate  of  gain 
and  feed  rations  in  which  supplemental  protein  was 
provided  by  soybean  meal,  APW  or  DPW.  Rate  of 
gain  was  significantly  higher  for  steers  fed  a  ration 
containing  urea  than  those  fed  the  ration  contain- 
ing DPW.  Carcass  characteristics  and  meat  ac- 
ceptability were  not  significantly  different  among 
steers  fed  the  different  rations.  Chlorinated 
hydrocarbon  compounds  in  backfat  and  liver  ar- 
senic were  found  in  amounts  less  than  I  PPM. 
(Hazen-Iowa  State) 
W71-10358 


ANIMAL     WASTE     DISPOSAL    BECOMES     A 
MORE  DIFFICULT  PROBLEM, 

Illinois  Univ.,  Urbana.  Dairy  Science. 

S.  L.  Spahr. 

Illinois  Research,  Vol  12,  No  4,  p  4-5,  Fall  1970. 
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Descriptors:  'Disposal,  *Odor,  Farm  wastes.  Ru- 
noff, Illinois,  Equipment,  Farm  lagoons,  Gases, 
Water  pollution  control,  Storage  pits,  Waste  treat- 
ment. 

Identifiers:  Feedlot  runoff,  Oxidation  ditch.  Pollu- 
tion potential.  Uses,  Research  needs. 

Many  of  the  current  systems  of  animal  waste 
disposal  may  create  serious  health  and  pollution 
problems.  Little  knowledge  is  available  to  solve 
many  of  the  problems  facing  the  livestock  produ- 
cers. Current  technology  and  future  research  needs 
for  waste  disposal  are  discussed.  (Christenbury- 
Iowa  State) 
W71-10362 


TURNING  WASTES  INTO  PROFITS, 

Earl  D.  Anderson. 

Farm  Quarterly,  Vol  25,  No  6,  Nov-Dec  1970,  p 

48-85.  1  fig. 

Descriptors:  *Wastc  treatment,  *Drying,  Poultry, 

Odor,  Waste  storage. 

Identifiers:  Waste  drying  pit,  Odor  control,  *Waste 

reuse. 

The  manure  drying  pit  is  a  new  concept  in  on-farm 
conversion  of  wastes  to  salable  products.  In  the  pit, 
circulating  fans  subject  droppings  to  a  continuous 
flow  of  drying  air  at  an  average  velocity  of  500  feet 
per  minute.  Also,  the  accumulated  droppings  are 
stirred  and  exposed  to  the  drying  air  by  a  winch- 
drawn  spike-toot-  harrow.  Periodically,  the 
droppings  arc  removed  by  means  of  a  hinged 
cleanout  board  attached  to  the  harrow.  The  parti- 
cally  dried  manure  can  be  stored  indefinitely 
without  developing  an  odor  and  without  taking  up 
moisture  from  the  surrounding  air.  Controlling 
odors  in  the  house  provides  a  better  environment 
for  the  birds  and  the  attendants.  (Hazen-Iowa 
State) 
W7I-10363 


DISPOSAL  OF  HATCHERY  WASTES, 

Harrold's  Hatchery,  Inc.,  Winterville.Ga. 

Tom  Harrold. 

Poultry  Digest,  Vol.  30  (351).  May  1971,  p  250- 

251. 

Descriptors:    'Waste    disposal,    *Poultry,    'Waste 
treatment.  Incineration,  Temperature,  Disposal. 
Identifiers:  'Hatchery  waste  disposal. 

A  description  is  given  in  this  text  of  a  method  of 
waste  disposal  which  reduces  waste  to  5%  of  the 
original  and  produces  a  product  desired  by 
gardeners.  This  method  is  incineration.  Five  design 
criteria  arc  given  in  considering  incinerators  for  use 
in  disposal  of  hatchery  wastes.  They  are  ( 1 )  burn- 
ing area;  (2)  operating  temperature;  (3)  tempera- 
ture control;  (4)  refractory  materials;  (5)  stack. 
Maintenance  of  an  incinerator  is  minimal  and  the 
incinerator  produces  no  odor  and  no  smoke.  The 
powdery  ash.  composed  mainly  of  calcium  and 
magnesium,  produced  is  in  demand  by  gardeners. 
(Hazen-Iowa  State) 
W7I-I0364 


RECYCLED  POULTRY  NUTRIENTS, 

Michigan    State    Univ..    F.ast    Lansing.    Dept.    of 

Poultry  Science. 

Howard  C.  Zindel. 

Poultry  Digest.  Vol  30  (351),  May   1971.  p  231- 

233.  2  tab. 

Descriptors:     'Cycling    nutrients.     Farm     wastes. 
Poultry,  'Waste  treatment.  Waste  disposal.  Diets. 
Identifiers:      'Dried      poultry      waste.      Recycled 
nutrients. 

The  text  gives  results  of  tests  in  which  dehydrated 
poultry  manure  was  incorporated  into  livestock 
feed.  The  feed  was  given  to  white  leghorn  chickens, 
beef  cattle,  sheep,  dairy  cattle,  young  calves,  and 
goats.  Tests  on  turkeys  are  just  getting  started. 
Three  tests  on  chickens  given  control  rations,  259^ 
DPW    (dehydrated    poultry    waste),    and    12.5% 


DPW,  gave  the  following  results  in  production: 
74.5%,  71.9%,  71.0%  respectively.  The  conclusion 
is  that  the  problem  of  smelly  waste  is  eliminated,  a 
valuable  ingredient  is  gained  which  releases  corn 
and  corn  protein  for  other  world  uses,  the  cost  per 
dozen  eggs  or  pound  of  gain  is  reduced,  and  an 
easy-to-handle  fertilizer  product  (5-3-1 ),  organic  in 
nature  and  readily  usable  is  obtained.  (Hazen-Iowa 
State) 
W71-10365 


2ND     COMPENDIUM     OF     ANIMAL     WASTE 
MANAGEMENT. 

Federal  Water  Pollution  Control  Administration, 

Kansas  City,  Mo.  Missouri  Basin  Region. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10366 


5E.  Ultimate  Disposal  of  Wastes 


THE     MOUNTING     PROBLEM     OF    CATTLE 
FEEDLOT  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10111 


SOLID  WASTE  DISPOSAL  STANDARDS. 

Wisconsin  Natural  Resources  Board,  Madison. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-10114 


TRANSPORTATION       AND       DISPOSAL       OF 
WASTE. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10131 


DISPOSAL  OF  OIL  WASTES. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-10142 


DISPOSAL  OF  OIL  WASTES. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I0I43 


SOLID  WASTE  DISPOSAL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10228 


INJECTION  WELL  ACT. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-10229 


DISPOSAL  OF  HATCHERY  WASTES, 

Harrold's  Hatchery.  Inc.,  Wintcrville,  Ga. 
For  primary  bibliographic  entry  see  Field  05D. 
W71-10364 


MANAGEMENT  OF  ANIMAL  FEEDLOT 
WASTES  -  LAND  SPREADING  AS  A  DISPOSAL 
PROCESS, 

Missouri     Univ.,     Columbia.     Water     Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-I0370 


DISPOSAL    OF    BRINES    AND    MINERALIZED 
WATERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I044I 


5F.  Water  Treatment  and 
Quality  Alteration 


URBAN  SOURCES  OF  NITRATES, 

Bureau  of  Water  Hygiene,  Cincinnati,  Ohio. 
For  primary  bibliographic  entry  sec  Field  05B. 
W7 1-09959 


TREATMENT    OF    WATER    SUPPLIES     FOR 
REMOVAL  OF  NITRATES, 

Bureau  of  Water  Hygiene,  Cincinnati,  Ohio. 
For  primary  bibliographic  entry  see  Field  05B. 
W7 1-09961 


SEAWATER    DESALTING    WITH    CHEMICAL 
RECOVERY. 

Burns  and  Roe,  Inc.,  Oradell,  N.J.  and  Dow  Chemi- 
cal Co.,  Midland,  Mich. 

For  primary  bibliographic  entry  see  Field  03A. 
W7 1-09975 


PUBLIC    HEALTH-POLLUTION    OF    WATER 
SUPPLY  PROSCRIBED. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-10074 


PROTECTION    OF    WATER    SUPPLY 
GENERALLY. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10146 


PROTECTION       OF       MUNICIPAL       WATER 
SUPPLY. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10147 


STATE  BOARD  OF  HEALTH. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10233 


POWERS  AND  DUTIES  OF  BOARD  OF 
HEALTH-SANITARY  STANDARDS  FOR  PRO- 
TECTION OF  WATER  RESOURCES. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-I0249 


FURNISHING  POTABLE  WATER. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-10435 


MINIMUM  STANDARDS  OF  SANITATION  AND 
HEALTH  PROTECTION  MEASURES. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-10437 


HEALTH  MENACES. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-10447 

5G.  Water  Quality  Control 


WELL   REGULATIONS   AND   POLLUTION 
ABATEMENT. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7  1-09933 


PLACER  MINING  WATER  POLLUTION, 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-09934 


GRANTS     FOR     WATER     POLLUTION     CON- 
TROL. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7  1-09939 


EVALUATING      URBAN     CORE     USAGE     OF 
WATERWAYS  AND  SHORELINES, 

Battelle,  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 

For  primary  bibliographic  entry  see  Field  06B. 
W7  1-09940 
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NITRATE     AND     WATER     SUPPLY:     SOURCE 
AND  CONTROL. 

Illinois  Univ.,  Urbana.  Dcpt.  of  Sanitary  Enginecr- 

ing. 

For  primary  bibliographic  entry  sec  Field  05B. 

W71-09952 


EXISTING  LEVELS  OF  NITRATES  IN  WATER  - 
THE  CALIFORNIA  SITUATION, 

California  State  Dept.  of  Public  Health,  Berkeley. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-09955 


DOMESTIC  WATER  AND  ICE. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-09979 


POLLUTION       OF       IRRIGATION       WORKS, 
WATER  SUPPLIES,  AND  WATER  COURSES. 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-09983 


CREATION     OF     THE     STATE     BOARD     OF 
HEALTH. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-09988 


WATER  POLLUTION-PROTECTION  FROM. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7  I  -10071 


CONSERVATION  COMMITTEE  TO  PREVENT 
POLLUTION  OF  WATERS  BY  OIL  INDUSTRY. 

For  primary  bibliographic  entry  see  field  06E. 
W7 1-10073 


PUBLIC     HEALTH  -POLLUTION     OF    WATER 
SUPPLY  PROSCRIBED. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-10074 


NUISANCE  (WATER  POLLUTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-10078 


POLLUTION  OF  AQUATIC  HABITATS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-10081 


DISCHARGES  INTO  CERTAIN  WATERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10085 


Exploitation,  Exploration,  Natural  resources.  Pol- 
lution abatement.  Water  pollution.  Pollutant*, 
Legal  aspects. 

An  evaluation  is  presented  of  the  legal  aspects  of 
pollution  of  the  high  seas  resulting  from  oil  drilling 
and  producing  activities  on  the  continental  shelf, 
jurisdiction  of  the  federal  government,  and  the  lia- 
bility faced  by  offshore  oil  polluters.  The  offshore 
domain  is  explained  and  discussed.  Federal  legisla- 
tion, regulation,  lease  forms,  and  intcrnatumal 
legislation  adopted  by  the  United  Nations  Con- 
ference on  the  Law  of  the  Sea  arc  also  examined 
The  sources  of  United  States  jurisdiction  arc  as  fol- 
lows: (I)  submerged  lands  cases.  (2)  the  Sub- 
merged Lands  Act  of  1953,  (3)  the  Outer  Con- 
tinental Shelf  Lands  Act  of  1953,  (4)  oil  and  gas 
leases  of  submerged  lands,  (5)  regulations  pertain- 
ing to  mineral  leasing  of  the  outer  continental  shelf, 
(6)  the  Convention  on  the  Territorial  Sea  and  the 
Contiguous  Zone,  (7)  the  Convention  on  the  High 
Seas,  and  (8)  the  Convention  on  the  Continental 
Shelf.  Under  the  regulations  and  lease  forms  of  the 
federal  government  the  leasee  is  liable  for  the  con- 
trol and  total  removal  of  all  pollution  proximately 
resulting  from  his  drilling  or  produccon  operations 
which  are  likely  to  harm  aquatic  life,  wildlife,  or 
public  or  private  property.  (Robinson-Florida) 
W7I-101  12 


COMMUNITY    METABOLISM    IN    ACID    AND 
ALKALINE  STRIP-MINE  LAKES, 

Missouri  Univ.,  Columbia.  Dept  of  Zoology. 
For  primary  bibliographic  entry  sec  Field  05C. 
W7  I -09990 


WATER    QUALITY     MODELING    OF    ESTUA- 
RIES, 

Water  Resources  Engineers,  Inc.,  Walnut  Creek, 
Calif. 

Gerald  T.  Orlob,  and  Robert  P.  Shubinski. 
In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Uncsco 
Co-edition,  p  342-353,  1970.  1 2  p,  5  fig,  3  ref. 
(Also  published  in  IASH  Publication  No  91 ,  1970). 

Descriptors:  *  Estuaries,  *  Water  quality,  'Mathe- 
matical models,  'Water  pollution  sources,  Oxygen 
demand,  California,  Path  of  pollutants,  Dynamic 
programming.  Deltas,  Tidal  effects.  Mixing,  Water 
balance.  Nutrients,  Saline  water  intrusion. 
Identifiers:  *San  Francisco  Bay. 

A  set  of  mathematical  models  which  simulate  the 
hydrodynamie  and  water  quality  behavior  of  a 
variety  of  estuaries  is  presented  The  general  ap- 
proach consists  of  discrctizing  both  embayments 
and  delta  areas  as  a  network  of  elements  for  which 
numerical  solutions  to  the  equations  of  continuity, 
motion,  mass  transport  and  dispersion  arc  ob- 
tained Three  separate  models  are  discussed,  the 
Tidal  Hydrodynamics  Model,  which  produces  the 
time-varying  flows  and  heads  throughtout  the 
estuary  as  it  responds  to  tidal  action,  unsteady  in- 
flows, evaporation,  and  wind;  the  Dynamic  Water 
Quality  Model,  which  simulates  the  distribution 
and  movement  of  pollutants,  both  conservative  and 
nonconservative.  as  they  \ary  tidally  and  on  a  long 
term  basis;  and  the  Steady  State  Water  Quality 
Model,  a  simplified  model  which  uses  the  disper- 
sion concept  to  reduce  the  dynamic  tidal  problem 
to  one  steady  state  and  mean  values  of  flow  and 
head  Specific  applications  to  the  San  Francisco 
Bay-Delia  are  shown  giving  particular  emphasis  to 
the  control  of  sea-water  intrusion  in  the  Delta  anil 
to  assimilation  of  wastes  in  that  region  Uriel  treat- 
ment is  given  to  studies  of  two  other  estuaries  (  K- 
napp-USGS) 
W7I    10047 


WATER  POLLUTION  CONTROL  ACT, 
I  nr  primary  bibliographic  entr)  see  field  061-'. 
W7l   IO068 


CORPORATIONS  TO  STORE  SALT  WATER, 

For  primary  bibliographic  entry  sec  Field  06E. 
W7  1-10097 


THE  MOUNTING  PROBLEM  OF  CATTLE 
FEEDLOT  POLLUTION, 

Frank  G.  Viets,  Jr. 

Agricultural  Science  Review,  Vol  9,  No    I,  First 

Quarter  1971,  p  1-8.  2  figs,  2  tab,  I  3  ref. 

Descriptors:  'Waste  disposal,  'Waste  dumps.  Farm 
wastes,  Solid  wastes,  Air  pollution.  Runoff,  Water 
pollution  control. 

Identifiers:  'Feedlot  pollution.  Solid  waste 
disposal.  Soil  pollution. 

Steadily  increasing  demands  for  well-finished  beef 
and  the  apparent  profitability  of  large  integrated 
feeding  and  slaughtering  operations  indicate  that 
feed  lots  will  grow  larger  and  not  smaller.  Cattle 
feeding  is  moving  from  a  small  farm  enterprise 
toward  an  agricultural  industry.  This  results  in  a 
large  concentration  of  wastes  on  a  small  area  Most 
large  operators  arc  making  an  effort  to  comply  with 
water  and  air  pollution  regulations.  Because  stream 
and  lake  pollution  from  runoff  is  now  prohibited, 
engineers  are  challenged  to  design  facilities  that 
minimize  runoff  or  dispose  of  it  economically  and, 
hopefully,  beneficially.  Runoff  control  is  much 
more  difficult  in  humid  climates  than  in  drier  ones. 
Underground  water  pollution  appears  to  be  mostly 
a  local  phenomenon.  Most  of  the  unsolved 
problems  lie  in  the  air  pollution  area.  Offensive 
odor  and  their  control  still  await  thorough  applica- 
tion of  microbiological  and  chemical  research. 
Manure  can  be  disposed  of  and  used  as  a  resource 
if  only  a  small  portion  of  the  land  needed  to 
produce  the  feed  is  available  for  manure  disposal. 
Zoning  appears  to  be  one  of  the  best  solutions  to 
the  feedlot  problem.  (  Ha/en-Iowa  State) 
W7I-I0I  I  1 


POLLUTION  OF  THE  HIGH  SEAS  RESULTING 
FROM  DRILLING  AND  PRODUCING  OPERA- 
TIONS-FEDERAL JURISDICTION  AND 
OPERATOR  LIABILITY, 

Andrew  I     Walch. 

South  Texan  Law  Journal,  Vol  12.  No  I,  p  73-91, 

1970    I  9  p.  2  fig,  141  ref. 

Descriptors:  'law  of  the  sea.  'Oil,  'Natural  gas, 
'Water  pollution  control,  international  law.  Inter- 
national commissions.  Legislation,  Oceans,  Con- 
tinental shelf.  Continental  slope.  I  eases.  Marine 
geology.  Damages.  Administrative  agencies, 
federal  government.  Federal  jurisdiction,  Drilling. 


MISSOURI  RIVER  BASIN  WATF)R  QUALITY 
STANDARDS. 

Missouri  Water  Pollution  Board.  Jefferson  City. 

1968.  54  p,  9  fig,  5  tab,  3  append 

Descriptors:  'Missouri,  'Missouri  River,  'Water 
pollution  control,  'Water  quality  control.  Water 
law.  Legal  aspects.  Regulation,  Administration, 
Administrative  agencies.  Water  pollution.  Water 
quality.  Pollution  abatement.  Environmental 
sanitation.  Water  policy.  Permits,  Water  resources. 
Water  supply,  Water  sources.  Water  utilization. 
River  basins.  River  regulation.  Rivers. 

The  present  and  future  uses  of  the  Missouri  River 
are  presented  in  chart  form.  General  and  specific 
water  quality  criteria  are  explained,  and  water 
quality  standards  for  the  Missouri  River  are  listed. 
I  he  waters  of  the  Missouri  River  are  lower  in  quali- 
ty than  is  required  by  the  standards  adopted  by  the 
Missouri  Water  Pollution  Board,  and  the  reasons 
are  stated  herein.  Maps  are  provided  to  identify  the 
various  rivers  and  river  basins  of  Missouri.  A  chart 
of  discharged  effluents  is  provided  which  includes 
the  location  of  such  discharges,  waste  treatment 
provided,  sewered  population,  waste  treatment 
problems,  and  needed  improvements.  Other  pro- 
grams to  control  water  pollution  are  also  specified. 
A  time  schedule  is  provided  for  compliance  with 
the  water  quality  criteria.  The  statutory  authority 
of  the  Board  is  set  forth.  This  publication  outlines 
the  Missouri  Stream  Survey  and  Water  Quality  Sur- 
veillance Program.  Procedures  arc  given  for  notifi- 
cation of  spills  and  accidental  discharges  affecting 
waters  of  the  state.  A  plan  for  implementation  and 
enforcement  of  water  quality  standards  is  also 
given.  ( Robinson- Florida) 
W7 1-1 01 13 


SOLID  WASTE  DISPOSAL  STANDARDS. 

Wisconsin  Natural  Resources  Board,  Madison. 


Wisconsin    Dept 
Wis,  1969.  2  1  p. 


Natural    Resources.   Madison, 


Descriptors:  'Wisconsin,  'Waste  disposal,  'En- 
vironmental sanitation,  'Standards,  Regulation, 
Permits,  legal  aspects.  Administration,  Water  law. 
Governments,  Planning,  Water  pollution  control. 
Inspection,  Water  pollution  sources.  Solid  wastes. 
Ultimate  disposal.  Landfills,  Incineration.  Waste 
dumps.  Navigable  waters. 

This  chapter  governs  the  storage,  collection,  trans- 
portation, treatment,  utilization,  processing,  and 
final  disposition  of  solid  waste  by  any  person  or  mii- 
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nicipality.  Definitions  are  given  for  applicable 
words  such  as  solid  waste,  garbage,  and  sanitary 
landfill.  The  Department  of  Natural  Resources  is 
responsible  for  enforcement  of  this  chapter.  Solid 
waste  disposal  operations  arc  excluded  from  cer- 
tain areas  unless  the  department  otherwise  permits. 
These  areas  include:  ( I )  within  1 ,000  feet  of  any 
navigable  lake,  pond,  or  flowagc;  (2)  within  300 
feet  of  a  navigable  river  or  stream  or  to  the  land- 
ward side  of  the  flood  plain,  whichever  distance  is 
greater,  when  in  an  unincorporated  municipality; 
(3)  within  the  flood  plain  of  any  watercourse  within 
a  city  or  village;  (4)  within  an  area  from  which  solid 
waste  or  leaching  therefrom  may  be  carried  into 
any  surface  water;  or  ( 5  )  within  an  area  from  which 
leaching  from  solid  waste  may  have  a  detrimental 
effect  on  groundwater.  Significant  quantities  of 
toxic  and  hazardous  wastes  shall  be  disposed  of  in 
separate  areas  and  at  least  10  feet  above  the 
groundwater  level.  This  chapter  tries  to  remedy  the 
interrelated  problems  of  air,  land,  and  water  pollu- 
tion caused  by  solid  waste  disposal.  (Johnson- 
I  lorida) 
W71-10U4 


RULES  KOR  THE  PREVENTION  AND  CON- 
TROL <)E  OIL  POLLUTION  IN  THE  WATERS 
OK  THE  COMMONWEALTH. 

Massachusetts  Div.  of  Water  Pollution  Control, 
Boston. 

Massachusetts  Div  ision  of  Water  Pollution  Control, 
Publication  No  5543,  I  964.  12  p. 

Descriptors:  *  Massachusetts,  'Oily  water,  'Ad- 
ministrative agencies,  *Water  pollution  control. 
Pollution  abatement.  Water  pollution  treatment. 
Oil,  Water  pollution  sources.  Oil  wastes.  Water  pol- 
icy. Operations  research.  State  governments,  Deci- 
sion making.  Water  pollution. 

The  Massachusetts  Division  of  Water  Pollution 
Control  has  established  rules  for  the  prevention 
and  control  of  oil  pollution.  These  rules  are  in- 
cidental to  existing  laws,  rides,  and  regulations  and 
apply  without  qualification  to  all  waters  of  the 
Commonwealth.  Ihc  rules  are  based  on  a  categori- 
cal prohibition  against  causing  or  contributing  to 
conditions  in  contravention  of  the  established 
water  quality  standards  through  any  manner  or 
means  of  disposal  of  oil  or  matter  containing  oil. 
facility  and  operating  requirements  are  prescribed 
for  critical  areas  of  oil  pollution,  including:  (  1  ) 
marine  oil  transfer  operations;  (2)  terminals,  bulk 
plants  anil  other  installations  handling  oil;  (3) 
disposal  of  waste  oil;  anil  (4)  spills  and  accidental 
discharges  Compliance  with  these  requirements  is 
1o  be  achieved  through  a  licensing  program  for  ter- 
minals and  w  aste  oil  collectors  anil  the  operation  of 
existing  state  remedies.  (  kohla-Florida) 
W7I-I0I  15 


BASIN  REGULATIONS-WATER  QUALITY 
(WATER  QUALITY  STANDARDS,  ABATE- 
MENT, AND  ENFORCEMENT  PROCEDURES). 

Dclawaic  Kiwi  Basin  Commission.  I  rcnton.  N.  J. 

Administratis  Manual.  Part  III.  Mar  1970.  27  p.  2 
tab. 

Descriptors:  *  Delaware  River  Basin  Commission. 
*\Vatei  quality  control.  'Standards,  *  Pollution 
abatement.  Delaware  River.  River  basins.  In- 
terstate Rivers,  Streams.  Walei  pollution  control. 
Abatement.  Allotments.  Regulation.  Watei  tem- 
perature. Effluents.  Oxygen  requirements.  Dis- 
solved oxygen.  Planning.  Project  planning.  Ail- 
ininistiation.  Water  resources  development.  New 
Jersey,  Delaware. 

flic  Delaware  River  Basin  Commission's  Com- 
prehensive Plan  prescribes  standards  which  govern 
the  review  of  proposed  basin  projects  and  the  ac- 
tion taken  to  control  anil  abate  pollution  from  ex- 
isting facilities.  This  part  of  the  plan  designates 
water  quality  standards  and  procedures  for  their 
enforcement.  Except  where  respective  state  stan- 


dards arc  more  stringent,  the  River  Basin  standards 
and  regulations  control.  The  basin  has  been  divided 
into  two  principle  zones:  interstate  tidal  and  in- 
terstate non-tidal  waters.  Distinct  protected  water 
use  categories  are  allocated  to  these  two  zones.  The 
designated  protected  use  (s)  for  each  zone  or  sub- 
zone  determines  the  water  quality  objectives  for 
that  particular  area,  and  these  objectives  form  the 
basis  for  the  respective  effluent  quality  require- 
ments. The  water  quality  objectives  are  presented 
in  the  form  of  technical  specifications;  the  effluent 
quality  requirements  arc  delineated  in  both 
descriptive  and  technical  terms.  Enforcement  of 
the  effluent  quality  requirements  is  predicated 
upon  the  maximum  practical  utilization  of  the 
powers  of  water  pollution  control  agencies  of  the 
signatory  parties.  After  compliance  with  prescribed 
administrative  procedures,  the  Commission  may 
also  issue  an  abatement  order  and  invoke  those 
sanctions  provided  in  the  compact.  ( Kohla- 
Florida ) 
W7 1-10116 


WATER  POLLUTION  CONTROL  LAWS. 

Washington  Dcpt.  of  Ecology,  Olympia. 

Sep  1970.  28  p. 

Descriptors:  'Washington,  'Water  pollution  con- 
trol, 'Water  quality  control,  'Legislation,  Grants, 
legal  aspects,  Administration,  Administrative 
agencies.  Regulation,  State  governments.  Permits, 
Water  pollution.  Water  policy.  Water  pollution 
sources.  Water  resources.  Water  resources 
development,  Pollutant  identification.  Pollutants, 
Pollution  abatement. 

I  he  Washington  Department  of  Ecology  has  com- 
piled all  Washington  laws  affecting  water  pollution 
control  and  published  them  together  in  this 
pamphlet.  Washington's  public  policy  is  stated  to 
lie  the  maintenance  of  the  highest  standards  of  pu- 
rity for  all  waters  of  the  state;  the  propagation  and 
protection  of  wildlife,  birds,  game,  fish  and  other 
aquatic  life;  the  furtherance  of  industrial  develop- 
ment; and  to  require  all  available  and  reasonable 
methods  by  industries  and  others  to  prevent  and 
control  water  pollution.  A  water  pollution  control 
commission  is  created  and  the  following  are  dealt 
with  in  relation  thereto:  (I)  composition,  (2)  ad- 
ministrative procedures,  (3)  jurisdiction,  (4) 
general  powers,  (5)  authority  to  compel  testimony 
and  the  production  of  books  and  papers,  and  (6) 
duties  and  responsibilities  of  the  commission. 
Penalties,  liability,  and  administrative  procedures 
for  violations  of  these  laws  are  specified.  Permits 
for  waste  disposal  and  the  procedures  for  acquiring 
same  are  provided  herein  I  he  financing  of  water 
pollution  control  facilities  is  dealt  with  in  the  fol- 
lowing areas:  (  I  )  bond  issues.  (2)  grants  to  public 
bodies,  (  3  )  deposits  of  bond  proceeds  in  water  pol- 
lution control  facilities  account,  and  (4)  a  water 
pollution  control  facilities  bond  redemption  fund 
(Robinson-Florida) 
W7 1-101 17 


ENVIRONMENTAL  LAW:  NEW  LEGAL  CON- 
CEPTS IN  THE  ANTIPOLLUTION  EIGHT, 

Patrick  K.  Murphy. 

Missouri   Law   Review.   Vol   36.   No    1,   p   7X-104, 

1971.  27  p.  1 40  ret". 

Descriptors:  'Pollution  abatement,  'Public  rights, 
'Public  health.  'Social  aspects,  legal  aspects. 
Water  law.  Water  pollution.  Water  pollution  con- 
trol. Abatement,  Water  quality.  Water  quality  con- 
trol. Environmental  sanitation.  Environment,  Pol- 
lutants. Water  policy.  Judicial  decisions.  Adminis- 
trative decisions.  Industrial  wastes.  Public  benefits. 
Political  aspects. 

I  cgal  tools  for  environmental  litigation  are  the  sub- 
ject of  this  comment,  which  begins  with  a  discus- 
sum  of  the  traditional  legal  theories  of  nui:  incc 
trespass,  and  riparian  rights.  A  conclusion  that 
these  doctrines  arc  not  well  suited  to  protect  public 
rights  is  reached.  An  examination  of  the  procedural 


problems  in  environmental  litigation  follows.  The 
principal  problem  in  private  environmental  litiga- 
tion has  been  standing,  but  recent  decisions  have 
considerably  reduced  this  problem.  Newer  ideas 
for  environmental  litigation  arc  developed  by  the 
author.  One  of  these  is  the  public  trust  doctrine, 
under  which  public  land  is  considered  held  in  trust 
for  the  benefit  of  the  public.  There  is  also  a  con- 
stitutional argument  for  the  right  to  a  pollution-free 
environment,  based  on  the  ninth,  fifth,  and  four- 
teenth amendments  to  the  United  States  Constitu- 
tion. Writs  of  mandamus  may  be  used  to  review  ad- 
ministrative actions.  The  author  also  evaluates 
class  actions,  declaratory  judgments,  and  qui  tarn 
actions  as  tools  of  environmental  litigation.  It  is 
concluded  that  courts,  because  of  their  freedom 
from  political  and  economic  pressures,  offer  a  fair 
and  impartial  forum  to  remedy  environmental 
wrongs  and  serve  to  notify  legislators  of  environ- 
mental problems.  (Robinson-Florida) 
W7I-10118 


WATER  QUALITY  STANDARDS  FOR  WATERS 
OF  INDIANA. 

Indiana  Stream  Pollution  Control  Board,  Indi- 
anapolis. 

Regulation  SPC  1R-2.  1970.  6  p. 

Descriptors:  'Indiana,  'Water  quality  control, 
'Standards,  'Waste  water  (Pollution),  Water  pol- 
lution control.  Water  quality.  Water  pollution. 
Regulation,  Water  law.  Legal  aspects.  Pollution 
abatement.  Water  policy.  Water  resources.  Waste 
disposal.  Waste  water  disposal.  Streams,  Adminis- 
tration, Administrative  agencies.  Administrative 
decisions.  State  governments. 

All  Indiana  waters  shall  be  kept  free  of  any 
discharges  that  will  settle  to  form  putrescent  or 
otherwise  objectionable  deposits.  The  waters  shall 
also  be  kept  free  from  filiating  debris,  oil,  scum, 
and  other  floating  materials  attributable  to  any 
discharges  in  amounts  sufficient  to  be  unsightly  or 
deleterious;  they  must  also  be  free  from  discharges 
producing  color  or  odor  in  such  a  degree  as  to 
create  a  nuisance.  Nor  shall  any  discharges  be  al- 
lowed which  arc  toxic  or  harmful  to  human, 
animal,  plant,  or  aquatic  life  Further  specific 
stream  quality  criteria  are  provided  for  the  follow- 
ing: (  I  )  public  water  supplies  and  the  food 
processing  industry,  (2)  industrial  water  supplies, 
( 3  )  aquatic  life,  ( 4  )  recreation,  and  ( 5  )  agricultural 
or  stock  watering.  (  Robinson-Florida) 
W71-10I  19 


WATER  QUALITY  CONTROL  ACT. 

Tor  primary  bibliographic  entry  see  Field  06E. 
W71-10121 


DEFINITIONS  UNDER  STATE  WATER  QUALI- 
TY ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-IOI22 


STATE  WATER  QUALITY  CONTROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-10I23 


STATE  WATER  QUALITY  CONTROL  FUND. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-IOI24 


REGIONAL  WATER  QUALITY  CONTROL. 
For  primary  bibliographic  entry  sec  Field  06E. 
W7 1-10125 


enforcement  and  implementation  of 
Water  quality  standards. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-10I26 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


DISCHARGES  FROM  HOUSEBOATS  ON  OR  IN 
THE  WATERS  OF  THE  STATE. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10128 


SPECIAL  WATER  QUALITY  PROVISIONS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10129 


CLEAN  WATER  BOND  LAW  OF  1970. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10I30 


OCEAN  POLLUTION  MESSAGE, 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10I32 


FINANCIAL  RESPONSIBILITY  FOR  OIL  POL- 
LUTION CLEANUP. 

Federal  Maritime  Commission,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-10133 


DISCHARGES  OF  OIL  FOR  RESEARCH, 
DEVELOPMENT  AND  DEMONSTRATION  PUR- 
POSES. 

Environmental    Protection    Agency,    Washington, 

D.C. 

For  primary  bibliographic  entry  sec  Field  06E. 

W71-10I34 


ADMINISTRATIVE  PROCEDURE  (PERMITS 
FOR  DISCHARGES  OR  DEPOSITS  INTO 
NAVIGABLE  WATERS). 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  sec  Field  06E. 

W7I-I0135 


STANDARDS        OF        PERFORMANCE        FOR 
MARINE  SANITATION  DEVICES. 
Environmental    Protection    Agency,    Washington, 
D.C. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7 1-101 36 


POLLUTION  CONTROL  FACILITIES-TAX  EX- 
EMPTIONS AND  CREDITS. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-IOI37 


WATER  QUALITY  CONTROL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-10I38 


SPECIAL  TAX  WRITE-OFF  FOR  POLLUTION 
CONTROL  DEVICES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10I39 


CONSERVATION  OF  OIL  AND  GAS. 

lor  primary  bibliographic  entry  see  Field  06E. 
W7I-IOI40 


POWERS  AND  DUTIES  OF  STATE  CONSERVA- 
TION COMMISSION  AND  WATER 
RESOURCES  BOARD. 

I  or  primary  bibliographic  entry  sec  Field  06E. 
W7II0I4I 


ENVIRONMENTAL  QUALITY  COMMISSION. 

1  or  primary  bibliographic  entry  see  Field  06E. 
W7I- 10144 


WATER  POLLUTION. 

I  or  primary  bibliographic  entry  see  Held  06E. 
W7I    10145 


TAX     RELIEF     ON     POLLUTION     CONTROL 
FACILITIES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10I48 


POLLUTION  CONTROL  BONDS. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-10I49 


BASS  ANGLERS  SPORTSMAN'S  SOC'Y  V  US 
PLYWOOD-CHAMPION  PAPERS,  INC 

(PRIVATE    PARTY    HAS   NO   RIGHT   TO    EN- 
FORCE    ANTI-POLLUTION     PROVISION     OF 
RIVERS  AND  HARBORS  ACT). 
For  primary  bibliographic  entry  see  Field  06E. 
W7I-I0150 


DRAINAGE     DISTRICTS-POLLUTION     CON- 
TROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10151 


ADOPTION   OF  ORDINANCES  BY  SANITARY 
DISTRICTS, 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10152 


OHIO  V  WYANDOTTE  CHEMICALS  CORP 
(SUPREME  COURT  DECLINES  ORIGINAL  JU- 
RISDICTION OVER  WATER  POLLUTION 
COMPLAINT  BY  STATE), 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-I0153 


PEYTON     V     HAMMER    (NO     PRESCRIPTIVE 
RIGHT  TO  POLLUTE  STREAM), 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-10154 


BEAN  V  SEARS,  ROEBUCK  AND  CO  (POLLU- 
TION OF  WELL  HELD  PERMANENT  DAMAGE 
TO  REAL  PROPERTY), 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-IOI55 


OPEN  PUBLIC  HEARING  TO  DETERMINE 
WATER  QUALITY  STANDARDS, 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10I56 


REGULATIONS  FOR  PREVENTION  OF  POL- 
LUTION OF  SUBSURFACE  WATERS  OF  THE 
STATE, 

Missouri  Water  Pollution  Board,  Jefferson  City, 
Mo. 

1967,  3  p. 

Descriptors:  'Missouri,  'Permits,  'Subsurface 
waters,  'Water  pollution  control,  Water  pollution 
treatment.  Well  permits,  Administrative  agencies. 
Control,  Regulation,  Aquifers,  Well  regulations, 
Subsurface  drainage.  Waste  treatment.  Waste 
water  treatment,  Water  pollution.  Percolating 
water.  Water  conservation.  Administration. 

The  purpose  of  this  regulation  is  to  protect  subsur- 
face waters  from  pollution.  A  permit  must  be  ob- 
tained from  the  State  Water  Pollution  Board  by  any 
person  desiring  to  erect,  modify,  commence,  or 
operate  any  system  for  the  disposal  of  sewage  or 
other  waste  into  the  subsurface  waters  of  the  state. 
Operating  permits  shall  specify  the  conditions  upon 
which  they  are  issued  and  shall  be  designed  to  carry 
out  the  purposes  ol  the  State  Water  Pollution  Act. 
The  Board  shall  issue  construction  permits  after  ap- 
proving preliminary  engineering  reports  and 
detailed  final  plans  submitted  by  a  registered  en- 
gineer. The  operating  permit  shall  be  issued  upon 
the  Board's  determination  that  the  completed  work 
substantially     adheres     to     the     approved     plans. 


Representatives  of  the  board  shall  conduct  periodic 
inspection  of  all  operating  plants.  The  permit  of 
any  plant  operating  in  a  fashion  not  in  accord  with 
approved  plans  shall  be  revoked  after  allowing  a 
reasonable  time  for  correction.  The  Board  must  be 
notified  when  any  well  is  abandoned,  and  such  well 
must  be  plugged  or  sealed  to  prevent  pollution.  No 
waste  that  causes  pollution  is  to  be  placed  in  sink- 
holes which  connect  with  aquifers.  (Horwitz- 
Florida) 
W71-10I57 


MARINE  TOILET  REGULATIONS, 

Missouri  Water  Pollution  Board,  Jefferson  City. 

1967,  3  p. 

Descriptors:  'Missouri,  'Boating  regulations, 
'Sewage  treatment,  'Treatment  facilities,  Boats, 
Water  pollution.  Abatement,  Legal  aspects, 
Legislation,  Standards,  Public  health,  Sewage, 
Chemical  degradation,  Environmental  sanitation, 
Chlorination,  Sewage  disposal,  Sewage  effluents, 
Construction  material,  Design  criteria. 

Pursuant  to  statutory  authority  prohibiting  the 
discharge  of  body  wastes  from  vessels,  the  Missouri 
Water  Pollution  Board  herein  promulgates  regula- 
tions for  the  operation  of  marine  toilets.  Sewage 
treatment  devices  for  marine  toilets  must  provide 
adequate  treatment  so  that  the  discharged  effluents 
meet  the  minimum  standards  specified  in  the  regu- 
lations. Pretreatmcnt  of  solid  wastes  is  required  to 
reduce  particle  size  sufficiently  to  permit  the 
required  degree  of  disinfection.  The  disinfectant 
used  must  comply  with  specified  health  and  safety 
measures.  The  materials  used  must  be  able  to 
withstand  the  various  corrosive  effects  of  the 
sewage,  disinfectant,  and  water.  Standards  for  the 
design  and  construction  of  marine  toilets  arc 
established.  Any  toilet  not  in  compliance  with  the 
standards  established  shall  have  its  discharge  fitting 
securely  capped  or  plugged,  and  the  connection 
between  the  toilet  and  the  discharge  fitting 
removed.  (Gallagher-Florida) 
W7I-I0I58 


REGULATIONS  FOR  TURBID  WATER 
DISCHARGES  AND  TO  PREVENT  INTERMIT- 
TENT OR  ACCIDENTAL  POLLUTION  OF 
WATERS  OF  THE  STATE, 

Missouri  Water  Pollution  Board,  Jefferson  City 
Mo. 

1967,  2  p. 

Descriptors:  'Missouri,  'Turbidity,  'Storage  tanks, 
'Water  quality  control,  Regulations,  Standards, 
Sludge  disposal.  Waste  disposal.  Legal  aspects. 
Legislation,  Panning,  Industrial  wastes.  Public 
health.  Water  pollution  sources,  Embankments, 
Dikes,  Barriers,  Pollution  abatement,  Safety,  Ac- 
cidents, Oil. 

The  turbidity  of  any  waste  discharge  from  a  sand, 
gravel,  iron  ore,  baritc  or  other  similar  washing 
operation  shall  not  exceed  certain  maximum 
amounts  at  the  point  of  discharge.  The  turbidity 
shall  be  measured  by  methods  approved  by  the 
Water  Pollution  Board.  In  no  case  shall  the 
resultant  turbidity  exceed  the  turbidity  standard  set 
for  the  particular  stream.  A  turbidity  standard  for 
clear  water  is  also  specified.  Storage  facilities  for 
materials  which  are  hazardous  to  the  public  health, 
or  capable  of  causing  pollution  if  accidcntlly 
discharged,  shall  be  located  so  as  to  prevent  any 
spillage  which  might  result  in  water  pollution  or 
substantial  damage  to  sewage  collection  systems  or 
waste  treatment  works  that  discharge  into  state 
waters.  Measures  to  entrap  spillage  of  such  materi- 
als, such  as  catchment  areas,  relief  vessels,  or  en- 
trapment dikes,  shall  be  installed  so  as  to  prevent 
accidental  pollution.  Site  locations  and  preventive 
measures  may  he  inspected  by  the  Board.  (Gal- 
lagher-Florida) 
W7  I -101 59 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


/ATER  QUALITY  STANDARDS  FOR  IN- 
ERSTATE  WATERS, 

entucky  Water  Pollution  Control  Commission, 
rankfort. 

egulations  WP-4,  1969,  S  p. 

escriptors:  'Kentucky,  'Water  quality,  'Regula- 
on,  'Interstate  rivers.  Standards,  Water  pollution, 
'ater  pollution  sources,  Bacteria,  Administrative 
>encies.  Water  quality  control.  Sampling,  Water 
jlicy.  Interstate,  Ohio  River,  Tennessee  River, 
tississippi  River,  Streams,  Water  temperature. 

he  minimum  water  quality  conditions  applicable 
all  interstate  waters  within  Kentucky  are  set 
rth  herein.  Conditions  or  factors  considered  in- 
ude:  ( 1 )  degrees  of  sludge  deposits,  (2)  floating 
aterials,  (3)  materials  causing  odor,  and  (4)  toxic 
■  harmful  substances.  The  standards  set  forth  for 
ich  of  these  factors  apply  to  the  Mississippi,  Ohio, 
jnnessee,  Cumberland,  and  Big  Sandy  Rivers, 
inimum  water  quality  conditions  for  intrastate 
ream  use  classification,  with  specific  minimum 
inditions  given  for  each.  The  five  major  use  clas- 
[ications  are:  ( 1 )  public  water  supply  and  food 
occssing  industries,  (2)  industrial  water  supply, 
I)  aquatic  life,  (4)  recreation,  and  (5)  agriculture, 
riteria  are  set  forth  governoring  the  acceptable 
nounts  of  pollution  for  each  use  classification, 
tiese  criteria  include:  bacteria  threshold  odor 
imber,  dissolved  solids,  radioactive  substances, 
lemical  constituents,  pH  factor,  and  temperature. 
lorwitz-Florida) 
'71-10160 


3LLUTION  FROM  BOATS  AND  VESSELS, 

entucky  Water  Pollution  Control  Commission, 
■ankfort. 

cgulation  WP-5,  1969,  4  p. 

escriptors:  'Kentucky,  'Boating  regulations, 
•Vastc  disposal,  'Administrative  agencies.  Water 
>llution,  Boats,  Regulation,  Control,  Sewage, 
'astes.  Sewage  disposal,  Water  pollution  sources, 
ccrcation  wastes,  Water  pollution  control,  Water 
jality  control.  Sewage  treatment,  Administration. 

he  discharge  of  sewage,  industrial  wastes,  or  other 
astes  into  the  waters  of  the  Commonwealth  from 
ly  vessel  is  prohibited,  except  as  specifically 
ithorized  by  the  Kentucky  Water  Pollution  Con- 
ol  Commission.  The  discharge  of  sewage  accumu- 
tcd  in  holding  tanks  on  a  vessel  in  such  a  manner 
iat  the  sewage  reaches  or  may  reach  the  water  is 
ohibitcd  unless  disposal  is  through  systems  or 
eatment  works  approved  by  the  Commission.  The 
gulation  prohibits  any  motorboat  equipped  with 
lilct  facilities  from  being  operated  on  the  waters 
'  Kentucky  unless  the  boat  is  equipped  with  an  ap- 
•oved  water  pollution  control  device.  The  specifi- 
itions  for  holding  tanks  and  incinerators  are  enu- 
eratcd,  while  devices  with  effluent  discharges 
ust  be  approved  on  an  individual  basis  by  the 
ommission.  All  water  pollution  control  devices 
ust  be  maintained  in  satisfactory  working  condi- 
jn  at  all  times  that  the  motorboat  is  in  operation, 
list  of  the  approved  types  of  water  pollution  con- 
ol  devices  for  use  on  motorboats  may  be  obtained 
son  request  from  the  Commission.  (Horwitz- 
lorida) 
'71-10161 


ROCESS  CONTROL  MODEL  FOR  OXYGEN 
EGENERATION  OF  POLLUTED  RIVERS, 
HASE  II, 

utgers    Univ.,    New    Brunswick,    N.J.    Dept    of 
hemical  Engineering, 
urton  Davidson. 

vailablc  from  the  National  Technical  Information 
ervice  as  PB-201  058,  $3.00  in  paper  copy,  $0.95 
i  microfiche.  Water  Resources  Research  Institute, 
utgers  University,  New  Brunswick,  N.J.,  Apr 
971,  30  p,  1  fig,  7  tab,  18  rcf.  OWRR  B-019-N.J. 
I). 

'escriptors:  'Systems  analysis,  'Water  quality 
ontrol,  'Optimization,  'Water  pollution. 


Identifiers:  'Frequency  response  analysis,  'Op- 
timal control  theory.  Biochemical  oxygen  demand 
distribution. 

A  new  parameter  estimation  procedure  has  been 
invented  for  the  direct  field  determination  of  the 
natural  reacration  coefficient  by  frequency 
response  analysis.  By  the  use  of  a  mechanical  in- 
stream  aerator  device,  which  is  operated  in  a 
periodic  fashion  with  a  variable  amplitude,  it  is 
possible  to  determine  quantativcly  the  value  of  the 
natural  reaeration  coefficient  from  field  measure- 
ments of  dissolved  oxygen  concentration.  The 
method  makes  use  of  a  detailed  one-dimensional, 
unsteady-state  Streeter-Phclps  type  model  of  a  pol- 
luted river.  Also,  nonlinear  optimal  control  theory 
has  been  applied  to  the  distributed  BOD  problem  in 
polluted  rivers.  The  use  of  selected  effluent  disper- 
sion patterns  along  a  continuous  stretch  of  a  water- 
course have  a  marked  influence  on  residence  time 
distribution  patterns  and  the  character  of  source 
and  sink  terms  in  the  bio-systems  models. 
Enhanced  assimilative  capacities  for  polluted  river 
segments  have  been  demonstrated  through  the  use 
of  appropriate  distirubtion  policies  derived 
theoretically  for  a  semi-hypothetical  river  using 
nonlinear  optimal  control  theory.  Included  in  the 
control  theory  analyses  are  dual  water  quality  stan- 
dards and  economic  factors  for  pipeline  distribu- 
tors and  waste  treatment  plants.  (See  also  W71- 
030 1 5 )  ( Whipple-Rutgers) 
W71-10162 


CONCEPT  DEVELOPMENT  OF  A  HEAVY 
DUTY  OIL  CONTAINMENT  SYSTEM  FOR  USE 
ON  THE  HIGH  SEAS.  VOLUME  II.  APPENDIX, 

Atlantic  Research  Corp,  Costa  Mesa,  Calif.  Missile 
Systems  Div. 

Available  from  the  National  Technical  Information 
Service  as  AD-721  485,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  U.  S.  Coast  Guard  Report 
714I02/A/006,  Jan  1971,  226  p.  DOT-CG-00, 
492-A. 

Descriptors:  'Water  pollution  control,  'Oil  wastes, 
'Test  procedures,  'Barriers. 

Identifiers:  Containment,  'Oil  pollution,  'Water 
pollution  control  equipment. 

The  report  presents  selected  photographic  seg- 
ments of  the  model  testing  referenced  in  Vol.  I, 
AD-719  615.  Test  conductors  run  record  and  com- 
ments arc  attached  for  supplementary  information. 
W71-I0164 


LIGHTWEIGHT  LOW  TENSION  BARRIER 
SYSTEM.  PART  I, 

Wilson  Industries  Inc.,  Houston,  Tex.  Oil  Contain- 
ment Div. 
John  R.  Houser. 

Available  from  the  National  Technical  Information 
Service  as  AD-7 19  277,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  U.  S.  Coast  Guard  Report 
714102/A/001.  Jan  1971,  500  p.  DOT-CG-00, 
490-A. 

Descriptors:  'Water  pollution,  'Oil  wastes,  'Water 
pollution  control,  'Floats,  Hydrodynamics. 
Identifiers:  Flexible  water  pollution,  'Flexible 
structures.  Model  tests,  Mathematical  models,  'Oil 
pollution.  Oil  spills,  Oil  retention  booms,  'Water 
pollution  control  equipment. 

The  report  presents  the  results  of  studies  and  tests 
of  a  low  tension  light  weight  oil  containment 
system.  The  system  is  capable  of  deployment  from 
an  aircraft  and  deploys  rapidly  with  a  minimum  of 
support  equipment.  The  barrier  design  described 
uses  an  external  tension  shock  absorbing  bridle  line 
to  insure  the  barrier  a  high  degree  of  high  sea  sur- 
face confirmability.  (See  also  W7 1-10166) 
W71-10165 


HEAVY-DUTY  OIL  CONTAINMENT  SYSTEM, 
PNEUMATIC  BARRIER  SYSTEM.  PART  I, 

Wilson  Industries  Inc.,  Houston,  Tex.  Oil  Contain- 
ment Div. 


John  R.  Houser. 

Available  from  the  National  Technical  Information 

Service  as  AD-719  278,  $3.00  in  paper  copy,  $0.95 

in     microfiche.     U.     S.     Coast     Guard     Report 

71410/A/004,  Jan  1971,  596  p.  DOT-CG-00,  490- 

A. 

Descriptors:  'Water  pollution  control,  'Oil  wastes, 
'Aeration,  'Water  pollution,  Pipes,  Bubbles, 
Hydrodynamics. 

Identifiers:  Oils,  'Pneumatic  systems,  'Flexible 
structures,  Model  tests,  Test  facilities,  'Oil  pollu- 
tion, Oil  spills,  'Water  pollution  control  equip- 
ment. 

The  report  presents  the  results  of  studies  and  tests 
of  a  pneumatic  heavy  duty  oil  containment  system. 
Development  is  accomplished  using  large  Coast 
Guard  vessels  or  navy  salvage  ships.  The  design  is 
intended  for  long  development  periods.  The  barrier 
design  described  uses  a  pneumatic  curtain  to  con- 
tain the  oil.  The  curtain  air  is  provided  by  raft 
mounted  compressors  in  juxtaposition  to  the  sub- 
merged perorated  pipe.  (See  also  W7 1-101 65) 
W71-10166 


BY-PASSING  OF  SEWAGE,  INDUSTRIAL,  AND 
OTHER  WASTE  TREATMENT  PLANTS;  AND 
EMERGENCY,  ACCIDENTAL,  OR  OTHER  EX- 
CESSIVE SPILLS  AND  DISCHARGES  OF 
SEWAGE,  INDUSTRIAL  OR  OTHER  WASTES. 
Kentucky  Water  Pollution  Control  Commission, 
Frankfort. 

Regulation  WP-3,  1958,  2  p. 

Descriptors:  'Kentucky,  'Regulation,  'Adminis- 
trative agencies,  'Permits,  Control,  Water  policy. 
Sewage  disposal.  Water  pollution  sources.  Treat- 
ment facilities.  Supervisory  control,  Inspection, 
Waste  treatment.  Sewage  treatment,  Waste  water 
treatment.  Water  pollution,  Water  pollution  con- 
trol. Administration,  Discharge  (Water). 

Whenever  it  is  necessary  to  by-pass  a  sewage,  in- 
dustrial, or  other  waste  treatment  works,  disposal 
system,  or  outlet  into  receiving  waters,  prior  notice 
of  same  shall  be  given  by  phone,  telegram,  or  other 
appropriate  means  to  the  Water  Pollution  Control 
Commission.  Notice  must  be  given  in  a  manner 
which  allows  adequate  time  for  the  Commission  to 
determine  whether  any  harmful  effects  shall  result 
to  the  receiving  streams,  public  health,  or  legiti- 
mate downstream  water  uses.  In  cases  of  emergen- 
cy or  accidental  discharge  of  sewage  or  other  waste 
from  impoundments,  treatment  works,  disposal 
systems  or  outlets,  storage  basins,  or  other  facili- 
ties, the  responsible  party  shall  immediately  notify 
the  Commission.  Failure  to  report  any  such  by-pass 
or  accidental  discharge  shall  result  in  automatic 
revocation  of  any  Commission  permit.  (Horwitz- 
Florida) 
W71-10167 


FREEDMAN  V  BOROUGH  OF  WEST  HAZEL- 
TON  (PUBLIC  NUISANCE  CAUSED  BY 
DISCHARGE  OF  SEWAGE  INTO  DITCH). 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-10197 


CITY  OF  HIGHLAND  V  AUER  (CITY'S  LIA- 
BILITY FOR  PERMITTING  RESIDENTS  TO 
POLLUTE  ITS  SEWERS). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10198 


ATLANTA  COASTAL  REGION,  MULTI  AGEN- 
CY OIL  AND  HAZARDOUS  MATERIALS,  POL- 
LUTION CONTINGENCY  PLAN,  REGION  IV. 

CoastGuard  District  (7th),  Miami,  Fla. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  053,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  U.S.  Coast  Guard  District  report  D7- 
71-1,  December  1970,425p. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Descriptors:  "Oil  wastes,  *Watcr  pollution  control, 
'Institutional  aspects,  'Planning. 
Identifiers:    'Hazardous  materials,   *Oil  pollution, 
Water  pollution  detection. 

The  Atlanta  Coastal  Region  Pollution  Contingency 
Plan  was  prepared  within  the  framework  of  the  Na- 
tional Multi-agency  Oil  and  Hazardous  Materials 
Pollution  Contingency  Plan  pursuant  to  the  provi- 
sions of  the  Water  Quality  Improvement  Act  of 
1970  (PL  91-224).  The  plan  provides  for  efficient, 
coordinated  and  effective  action,  to  minimize 
damage  from  oil  (and  other  hazardous  materials) 
discharges,  including  containment,  dispersal  and 
removal.  The  plan  includes  (a)  assignment  of  du- 
ties and  responsibilities,  (b)  identification, 
procurement,  maintenance  and  storage  of  equip- 
ment and  supplies,  (c)  establishment  of  strike 
forces  and  emergency  task  forces,  (d)  a  system  of 
surveillance  and  notification,  (c)  establishment  of  a 
national  center  to  coordinate  and  direct  opera- 
tions, (f)  procedures  and  techniques  to  be  used  in 
identifying,  containing,  dispersing  and  removing 
oil  and  (g)  a  schedule  identifying  dispersants  and 
other  chemicals  that  may  be  used  in  carrying  out 
the  Plan  and  the  waters  in  which  they  may  be  used. 
W71-10200 


REAERATION  OF  STREAMS  AND  RESER- 
VOIRS ANALYSIS  AND  BIBLIOGRAPHY, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineering 

and  Research  Center. 

D.  L.  King. 

Available  from  the  National  Technical  Information 

Service  as  PB-197  954,  $3.00  in  paper  copy,  $0.95 

in  microfiche    Bureau  of  Reclamation  report  REC- 

OCE-70-55,  Dec  1970.  131  p,  2  fig,  7  tab,  448  ref. 

Descriptors:  'Aeration,  'Reservoirs,  'Dissolved 
oxygen,  'Water  quality  control  streams,  Instru- 
mentation, Oxygen  sag.  Mathematical  analysis. 
Mass  transfer.  Methodology,  Industrial  waste  treat- 
ment, Sewage  treatment.  Cavitation,  Biochemical 
oxygen  demand,  'Reaeration,  Oxygen  require- 
ments. 

Identifiers:  Cavitation  control.  Oxygen  exchange. 
Empirical  equations.  Formulas. 

Bureau  of  Reclamation  responsibility  for  maintain- 
ing or  enhancing  the  water  quality  associated  with 
its  projects  has  resulted  in  a  comprehensive  pro- 
gram of  research  in  water  quality  and  pollution 
control.  A  literature  search  and  state-of-the-art 
review  to  determine  the  need  for  future  research  in 
reaeration  of  streams  and  reservoirs  revealed  a 
large  number  of  references  concerning  the  applica- 
tion of  aeration  methods  and  equipment  to  waste 
treatment  Generally,  the  application  of  this 
technology  to  aeration  of  large  volumes  of  water 
such  as  rivers  and  reservoirs  remains  to  be 
developed,  although  several  applicable  references 
wore  found.  Questions  regarding  atmospheric 
reaeration  in  streams  remain  unresolved.  Research 
is  also  needed  regarding  the  aeration  capability  of 
hydraulic  structures  and  control  devices,  develop- 
ment of  new  methods  and  equipment,  effects  of  dis- 
solved air  on  cavitation,  and  comparative 
economics  of  various  methods  and  equipment. 
Ecological  effects  of  reaeration  are  being  con- 
sidered in  a  separate  review. 
W7I-I0202 


CITY  OK  SPRINGFIELD  V  NORTH  KORK  OUT- 
LET DRAINAGE  DIST  (PREVENTING 
DRAINAGE  DISTRICT  KKOM  STRAIGHTEN- 
ING RIVER). 

I  or  primary  bibliographic  entry  see  Field  06E. 
W7  1-10203 


COOK    V    CITY    OK   DU   QUOIN    (CITY'S   LIA- 
BILITY FOR  POLLUTION  OK  STREAM). 

lor  primary  bibliographic  entry  see  lield  06F 
W7 1-10204 


WHITE  V  EDGERLY  PE.TROLEUM  CO  (POL- 
LUTION OP  RICE  CROP  BY  SALINE  WATER 
KROM  OIL  WELL). 

For  primary  bibliographic  entry  see  Field  06E. 

W7  I -10205 


WATER  QUALITY  STANDARDS  KOR  IN- 
TERSTATE WATERS  IN  WYOMING. 

Wyoming  Dcpt.  of  Public  Health. 

Wyoming  Department  of  Public  Health,  Water 
Ouality  Standards  for  Interstate  Waters  (  1968).  14 
P 

Descriptors:  'Wyoming,  'Water  pollution  control, 
'Water  quality  control,  'Standards,  Pollution 
abatement,  Water  pollution,  Water  quality.  Water 
policy.  State  governments,  Regulation,  Administra- 
tion, Administrative  agencies.  Water  law,  Legal 
aspects,  Waste  disposal,  Salinity,  Water  resources, 
Rivers,  Streams,  Interstate  rivers. 

The  basic  water  quality  standards  for  interstate 
waters  of  Wyoming  arc  set  forth  in  this  publication. 
Specific  water  quality  standards  are  provided  for 
the  interstate  waters  of  southeastern  Wyoming, 
northeastern  Wyoming,  northwestern  Wyoming, 
and  those  waters  west  of  the  continental  divide. 
The  water  quality  standards  for  these  regions  are 
also  subdivided  into  standards  for  specific  waters. 
Prior  to  setting  forth  the  water  quality  standards 
the  states'  water  policy  is  explained,  as  are  necessa- 
ry definitions.  ( Robinson-Florida) 
W71-10214 


WATER    WELLS    AND    CATHODIC    PROTEC- 
TION WELLS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10217 


PENALTIES  KOR  OIL  DEPOSITED  IN  STATE 
WATERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  I -102 18 


DISPOSAL       OK       CERTAIN       SUBSTANCES; 
OPERATION  OK  CERTAIN  EQUIPMENT. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-102I9 


POLLUTION   OR   NAVIGABLE   WATERS   AND 
POLLUTION  BY  VESSELS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I0220 


POLLUTION     OK     WATER     SUPPLIES     AND 
PUBLIC  PLACES. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-I022I 


SEWAGE  AND  OTHER  WASTE;  PROCEDURE 
KOR  ABATEMENT. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I0222 


WATER  POLLUTION  CONTROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I0223 


WATER  POLLUTION  CONTROL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10225 


VILLAGE  SAKE  WATER  ACT. 

For  primary  bibliographic  entry  sec  Field  06E. 

W7I-I0226 


WATER  POLLUTION. 

lor  primary  bibliographic  entry  see  Field  06E. 


W7  I- 10227 


SOLID  WASTE  DISPOSAL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I0228 


TEXAS  WATER  QUALITY  ACT. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-I0230 


GULK  COAST  WASTE  DISPOSAL  AUTHORITY 
(STATE  POLLUTION  CONTROL  BY  RE- 
GIONAL AGENCY). 

For  primary  bibliographic  entry  sec  Field  06E. 
W7  1-1023 1 


POWERS  AND  DUTIES  OK  GAME  AND  KISH 
DEPARTMENT-POLLUTION  OP  WATERS. 

For  primary  bibliographic  entry  sec  Field  06E. 

W71-10232 


PROHIBITION    AGAINST    DUMPING     WASTE 
MATERIAL  IN  WATERWAYS. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-10234 


WATER  POLLUTION-OIL  DISCHARGES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10235 


KUNCTIONS  OK  HEALTH  DEPARTMENTS 
(WATER  POLLUTION  AND  QUALITY  CON- 
TROL). 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-I0236 


OKLAHOMA  WATER  POLLUTION  CONTROL 
ACT  OF  1955. 

For  primary  bibliographic  entry  see  Field  06E. 

W7I-10238 


POLLUTION  CONTROL  COORDINATING  ACT 
OF  1968. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7 1-10240 


DELETERIOUS    SUBSTANCES    IN    STREAMS 
(CRIMINAL  PENALTIES  AND  ABATEMENT). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10241 


ACT  AUTHORIZING  MUNICIPAL  CORPORA- 
TIONS TO  PURCHASE  OR  CONDEMN  LAND 
FOR  WATERWORKS  AND  THE  PROTECTION 
THEREOF  FROM  POLLUTION. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-10242 


OKLAHOMA  FEED  YARDS  ACT. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-I0243 


CONTROL  OF  CONTAMINATION    AND   POL- 
LUTION IN  SPECIAL  AREAS  AND  WATERS. 

For  primary  bibliographic  entry  sec  Field  06E. 

W7  1-10245 


STATE  MARINE  BOARD. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-I0246 


DISCHARGING      REFUSE     INTO     DRAINAGE 
FACILITIES  PROHIBITED. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I0247 
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WATER  SUPPLY  AND  SEWAGE. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7 1-10248 


INTRUSION    AND   POLLUTION    OF   WATER- 
RELATIONSHIPS  WITH  GAS  AND  OIL. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-10250 


WATER  POLLUTION  CONTROL  (CONSTRUC- 
riON  GRANTS  FOR  POLLUTION  CONTROL 
FACILITIES). 

-or  primary  bibliographic  entry  sec  Field  06E. 
W7I-10251 


WATER  POLLUTION  ABATEMENT, 

;or  primary  bibliographic  entry  see  Field  06E. 
W7I-I0252 


VDMINISTRATION  OF  POLLUTED  WATERS, 

ror  primary  bibliographic  entry  see  Field  06E. 
V7I-10253 


status  of  water  quality  and  s1gnifi- 
:ant  sources  of  waste  water 
jisch  arges  in  maryland. 

Maryland  Dept.  of  Water  Resources,  Annapolis; 
ind  Maryland  Dept.  of  Health  and  Mental  Hygiene, 
Annapolis. 

Maryland  Dept.  of  Water  Resources  and  Dept.  of 
Environmental  Health  Services,  1970,  135  p,  I  fig, 
10  tab. 

descriptors:  'Maryland,  *Watcr  pollution,  'Water 
uiality,  'Standards,  Pollution  abatement.  Water 
dilution  control.  Water  pollution  sources.  Water 
|Uality  control.  Watersheds  (Basins),  Waste  water 
lisposal.  Waste  disposal.  Waste  water  (Pollution), 
Sewage  disposal.  Sewage  treatment,  Municipal 
vastes.  Industrial  wastes.  Administrative  agencies, 
Administration,  State  governments.  Legal  aspects, 
Pollutants,  Acid  mine  water.  Regulation. 

Jet  forth  herein  is  a  comprehensive  description  of 
he  quality  of  Maryland's  waters  and  of  the  activi- 
ies  of  the  Department  of  Water  Resources  and  the 
Department  of  Health  in  enforcing  water  quality 
cquirements  and  controlling  water  pollution 
rauscd  by  the  discharge  of  industrial  wastes  and 
anitary  sewage.  Due  to  continuing  enforcement  of 
vater  quality  regulations  and  corresponding  efforts 
>y  industry  to  comply  with  water  quality  reguirc- 
ncnts,  the  overall  enforcement  program  is  showing 
uccess.  Efforts  to  upgrade  and  improve  the  facili- 
ties and  operations  of  sanitary  treatment  plants 
hroughout  the  state  are  described.  The  water  pol- 
ution  control  authority  of  the  departments  are  set 
orth.  Sources  of  water  pollution  arc  organized  as 
o  watersheds.  The  watershed  approach  makes 
Hissible  an  evaluation  of  the  water  quality  of  an  en- 
ire  drainage  basin  in  terms  of  the  cause  and  effect 
>f  pollutional  loads.  Each  drainage  basin  is 
liscussed  with  water  quality  summaries  and  listings 
>f  those  industrial  plants  and  sewage  facilities  not 
neeting  water  quality  standards.  A  list  of  coal  min- 
ng  operations  indicates  those  not  complying  with 
vater  quality  standards.  (Smiljanich-Florida) 
V71-I02S4 


WATER  POLLUTION         CONTROL  IN 

-"OLORADO, 

Robert  A.  Backus. 

Jniversity  of  Colorado  Law  Review,  Vol  36.  p  4  1 3- 

125,  1964,  13  p.  78ref. 

Descriptors:  'Colorado,  'Water  pollution  control. 
'Administrative  agencies.  Water  policy,  Abate  - 
nent,  Pollution  abatement.  Water  quality  control, 
Water  treatment.  Regulation.  Water  pollution 
reatment,  Water  pollution.  Water  quality.  Public 
icalth.  Legal  aspects.  Control.  Inspection.  Permits, 
Standards,  Local  government. 


Water  pollution  problems  in  Colorado  arc 
discussed,  along  with  different  methods  of  dealing 
with  them.  Specilic  attention  is  given  to  legislation 
and  activities  in  the  area,  centering  around  the 
state  Department  of  Health,  which  is  the  major  pol- 
lution control  agency  for  Colorado.  Other  state 
agencies  discussed  include:  the  Game,  Fish  and 
Parks  Commission;  the  Colorado  Water  Conserva- 
tion Board;  the  State  Engineer;  and  local  govern- 
ments. Federal  legislation  dealing  with  water  pollu- 
tion is  considered,  with  attention  given  to  the 
Federal  Water  Pollution  Control  Act  and  the 
resulting  federal-state  relations  in  this  area.  Finally, 
proposed  legislation  on  water  pollution  controll  in 
Colorado  is  considered  with  respect  to  the  goals  of 
such  legislation.  (Horwitz-Florida) 
W71-I0255 


WATER  QUALITY  STANDARDS. 

Delaware  Water  and  Air  Resources  Commission, 
Dover. 

1967,  33  p. 

Descriptors:  'Delaware,  'Water  quality,  'Stan- 
dards, 'Water  quality  control.  Legislation,  Legal 
aspects,  Watersheds  (Basins),  Water  pollution, 
Water  pollution  control,  Public  health.  Water 
resources.  Interstate  rivers.  Impaired  water  quality. 
Regulation,  Watershed  management,  Waste 
disposal. 

The  policy  of  the  Delaware  Water  and  Air 
Resources  Commission  is  to  maintain  the  quality  of 
state  waters.  Pursuant  to  this  policy,  the  Commis- 
sion establishes  specific  water  quality  standards  for 
each  drainage  basin  within  the  state.  These  quality 
standards  arc  based  on  general  criteria  setting 
minimum  standards  for  stream  quality  and  waste 
discharges.  Where  conflicts  develop  between 
stated  water  uses,  stream  criteria,  or  discharge 
criteria,  water  uses  shall  be  paramount  in  determin- 
ing the  required  stream  criteria  which  in  turn  shall 
be  the  basis  for  individual  discharge  limits.  Main- 
tenance of  stream  quality  criteria  is  dependent 
upon:  (  I  )  the  existence  of  short  transition  zones 
between  areas  of  different  quality,  (2)  the  ability  of 
the  Commission  to  measure  and  determine  com- 
pliance, and  (3)  the  maintenance  of  tributary- 
stream  quality  such  that  it  will  not  interfere  with 
the  attainment  of  the  stream  criteria  set  for  each  in- 
terstate stream.  (Gallagher-Florida) 
W71-10257 


WATER  POLLUTION         CONTROL         IN 

COLORADO. 

Colorado  Dept.  of  Health,  Denver. 

N.D.,25p. 

Descriptors:  'Colorado,  'Water  pollution  control, 
'Water  quality,  'Pollution  abatement.  Water  pol- 
lution. Water  pollution  sources.  Water  pollution  ef- 
fects. Water  quality  control.  Irrigation,  Irrigation 
water.  Waste  disposal.  Adoption  of  practices. 
Water  Quality  Act,  Legislation,  Mine  wastes.  Mine 
drainage.  Domestic  wastes,  Municipal  wastes, 
Sewage,  Farm  wastes.  Cesspools,  Sewage  disposal. 
Sewage  treatment.  Water  pollution  treatment. 
Regulation. 

I  he  increasing  population  growth  has  overbur- 
dened the  self-purification  ability  of  natural  waters, 
rendering  pollution  control  necessary.  Pollution  in 
Colorado  generally  begins  where  streams  pass 
population  centers.  This  pollution  is  primarily 
caused  by  domestic  wastes  and  industrial  wastes, 
along  with  waste  from  both  open  and  abandoned 
mines.  Agricultural  runoff  is  also  a  major  source  of 
water  pollution.  Approximately  one-half  of  all  ir- 
rigation water  returns  to  the  watcrcourcc  carrying 
additional  minerals  dissolved  from  the  soil.  Chcmi 
cal  pesticides  also  flow  into  watercourses  with  rain 
and  irrigation  water.  Additionally,  animal  wastes 
from  feedlots  pose  a  serious  water  pollution 
problem.  Before  enactment  of  the  federal  Water 
Quality  Act  in  1965,  both  state  and  federal  pollu- 
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tion  laws  were  ineffective.  The  Water  Quality  Act. 
however,  required  the  states  to  adopt  water  quality 
standards,  and  Colorado  adopted  the  Water  Pollu- 
tion Control  Act.  The  Act  implements  pollution 
control  through  stream  surveillance  and  programs 
to  abate  pollution  from:  (  1 )  agriculture,  (2)  mines, 
(3)  feedlots,  (4)  oil  wastes,  (5)  trailers  and  cam- 
pers, and  other  recreational  activities.  Regulations 
for  septic  tanks  and  combined  sewer  systems  were 
adopted.  (Hart-Florida) 
W71-10258 


RULES  AND  GUIDELINES  FOR  WATER  POL- 
LUTION CONTROL  AT  LIVESTOCK  CON- 
FINEMENT AREAS  AND  GUIDELINES  FOR 
CONSTRUCTION  OF  SEALED  EVAPORATION 
AND  RETENTION  PONDS. 

Colorado  Dept.  of  Health,  Denver.  Water  Pollution 
Control  Commission. 

1970,  II  p,  3  plate. 

Descriptors:  'Colorado,  'Confinement  pens, 
'Farm  wastes,  'Water  pollution  control.  Water 
pollution,  Water  pollution  sources.  Pollutants,  Pol- 
lution abatement,  Livestock,  Waste  disposal.  Regu- 
lation, Administrative  agencies. 

Feedlot  operators  must  take  preventive  measures 
to  avoid  water  pollution  from  surface  runoff  or  the 
appurtenant  sludge  storage  areas.  Minimum 
preventive  measures  include:  ( 1 )  sealed  construc- 
tion and  retention  ponds;  (2)  collection  of  surface 
runoff;  (3)  mechanical  cleaning  of  areas  contribut- 
ing to  pollution;  (4)  solid  waste  disposal;  and  (5) 
diversion  of  surface  waters  before  contact  with 
contaminated  areas.  The  Water  Pollution  Control 
Commission  may  require  adoption  of  any  of  these 
measures  and  will  establish  a  pollution  abatement 
schedule.  Furthermore,  guidelines  for  control  of 
water  pollution  from  feedlots  are  promulgated. 
Confinement  areas  must  be  properly  graded  to 
promote  drainage,  and  drainage  ditches  must  be 
provided  as  necessary.  An  engineering  report  is 
recommended  for  review  by  the  Commission  be- 
fore construction.  Requirements  for  both  sealed 
evaporation  ponds  and  sealed  retention  ponds  with 
land  application  are  provided  Additionally 
guidelines  for  construction  of  evaporation  or  reten- 
tion ponds  are  furnished.  Included  are:  (  1 )  recom- 
mended dimensions  for  embankments  and  dikes; 
(2)  criteria  for  the  pond  bed;  and  (3)  settling  tank 
requirements.  (Hart-Florida) 
W7I-10259 


GENERAL       RULES       AND       REGULATIONS 
RELATING  TO  WELLS. 

Utah  Dept.  of  Natural  Resources,  Salt  Lake  City. 
Div.  of  Oil  and  Gas  Conservation. 
For  primary  bibliographic  entry  see  Field  06E. 
W7  1-10260 


POLLUTION  AND  ATTENDANT  PROBLEMS, 

Paul  Brown. 

Oklahoma  Bar  Association  Journal,  Vol  40,  No  7,  p 

417-422,  1 969,  6  p,  13rcf. 

Descriptors:  'Oklahoma,  'Injection  wells,  'Water 
pollution  control,  'Saline  water,  Legislation,  Judi- 
cial decisions.  Water  law,  State  governments,  Ad- 
ministrative agencies  Legal  aspects  Regulation 
Oil  industry.  Injection,  Oil  wells.  Coordination, 
Pollution  abatement.  Waste  water  disposal.  Secon- 
dary recovery  (Oil),  Water  utilization,  Water  pollu- 
tion sources. 

The  oil  industry  is  increasingly  concerned  with 
problems  of  disposing  of  salt  water.  In  1968,  an 
Oklahoma  statute  created  a  Department  of  Pollu- 
tion Control  to  coordinate  the  efforts  of  the  various 
state  agencies  having  authority  ovci  water  pollu- 
tion control.  In  addition,  the  Department  has  the 
power  to  prevent  or  abate  any  pollution  of  the 
waters  when  the  appropriate  agency  fails  to  do  so. 
The  control  over  the  disposition  of  sub-surface  salt 
water  is  vested  in  the  Oklahoma  Corporation  Com- 
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mission.  The  case  law  indicated  several  interesting 
situations  as  to  the  use  and  injection  of  salt  water. 
Several  cases  imply  that  the  right  granted  by  one 
cotenant  to  inject  salt  water  furnishes  a  right  of 
entry  and  of  use,  even  though  other  cotenants  did 
not  consent  to  the  agreement.  However,  the  non- 
consenting  cotenants  may  not  be  precluded  from 
making  the  same  use  of  the  injection  well.  Also,  the 
trend  of  the  case  decisions  is  that  fresh  water  or 
groundwater  probably  cannot  be  used  for  injection 
purposes,  though  in  all  likelihood  an  operator 
would  be  able  to  use  salt  water  for  injection  pur- 
poses. (Johnson-Florida) 
W71-I0261 


LOCAL  AND  REGIONAL  WATER  POLLUTION 
CONTROL  IN  TEXAS, 

Thomas  W.  Jacks. 

Texas  Law  Review,  Vol  48,  No  7,  p   1286-1384, 

1970, 99  p,  514ref. 

Descriptors:  'Texas,  *Water  pollution  control, 
•Water  quality  control,  *Waste  water  (Pollution), 
Water  pollution.  Water  quality.  Pollution  abate- 
ment. Water  policy,  Water  resources,  State  govern- 
ments, Cities,  Local  governments.  Wastes,  Waste 
disposal.  Legal  aspects.  Water  law.  Waste  water 
disposal.  River  basins,  Rivers,  Administrative  agen- 
cies, Administration,  Regulation. 

Centering  on  present  and  future  local  and  regional 
water  quality  control  in  Texas,  this  article  begins 
with  an  examination  of  pollution  control  at  the  mu- 
nicipal and  county  levels.  Statutory  authority  for 
waste  disposal,  inspection,  and  enforcement  is  set 
forth.  Functions  to  be  performed  by  cities  and 
counties  are  also  discussed.  River  authorities  and 
the  Gulf  Coast  Waste  Disposal  Authority  are  con- 
sidered in  their  relation  to  regional  water  quality 
control.  Many  problems  arise  with  respect  to 
cooperation  between  local  govcrnoring  units. 
Questions  as  to  the  advisability  and  recommended 
nature  of  future  regional  control  in  Texas  are  posed 
and  examined.  The  author  suggests  that  planning 
and  implementation  of  waste  disposal  should  be 
directed  by  basin-wide  authorities.  These  authori- 
ties should  be  given  a  substantial  voice  in  setting 
permit  standards,  and  river  authorities  should  have 
an  inspection  function.  While  local  governments 
should  establish  aggressive  inspection  and  enforce- 
ment programs,  the  state  should  have  the  primary 
responsibility  for  enforcement.  (Robinson-Florida) 
W7I-I0262 


WATER     POLLUTION    CONTROL    (ALLOCA- 
TION OF  REGULATORY  POWER  IN  TEXAS), 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-10263 


PESTICIDE  POLLUTION, 

Robert  E.  Walls. 

Texas  Law  Review,  Vol  48,  No  6,  p   1130-1168, 

1970,  39  p,  250  ref. 

Descriptors:  'Texas,  'Pesticides,  'Regulation, 
•Pollution  abatement.  Pesticide  drift.  Pesticide 
residues.  Path  of  pollutants,  Pollutants,  Water  pol- 
lution sources.  Water  quality.  Administrative  agen- 
cies, DDT,  Control,  Water  pollution,  Standards, 
Water,  Water  pollution  effects.  Legislation, 
Federal  government.  State  governments. 

The  effects  of  pesticide  pollution  and  governmental 
steps  to  curb  the  problem  arc  considered.  The 
means  of  surveillance,  by  the  United  States  Geolog- 
ical Survey  and  the  Texas  Water  Development 
Board,  of  pesticide  pollution  in  Texas  arc  discussed 
and  termed  inadequate.  The  limited  surveillance  by 
the  Texas  Department  of  Health  and  Parks  and  the 
Wildlife  Department  is  also  discussed.  The  means 
of  controlling  pesticide  pollution  under  Texas  and 
federal  laws  arc  next  considered  Laws  in  this  area 
include:  regulation  of  the  sale  and  transportation  of 
pesticides,  and  direct  as  well  as  indirect  control  of 
pesticide  use  The  role  of  air  and  water  pollution 
control  statutes  in  pesticide  regulation  is  also  ex- 


amined. The  benefit  of  public  education  as  a  means 
of  pollution  control  is  considered,  along  with 
proposed  new  legislation.  The  lack  of  effective 
state  control  in  this  area  of  pollution  is  critized,  and 
two  effective  methods  of  controlling  pesticides  on 
the  state  level  are  put  forth:  ( 1 )  direct  regulation  of 
the  use  of  all  pesticides,  and  (2)  proper  evaluation 
of  environmental  hazards  in  the  registration  of 
pesticides  for  sale.  ( Horwitz-Florida ) 
W7 1-10264 


THE  TEXAS  WATER  QUALITY  BOARD, 

D.  Scott  Greene,  John  B.  Kyle,  and  John  A. 

Watson. 

Texas  Law  Review,  Vol  48,  No  6,  p   1047-1085, 

1970,  39  p,  258  ref. 

Descriptors:  'Texas,  'Administrative  agencies, 
'Regulation,  'Water  pollution  control,  Permits, 
State  governments.  Water  allocation  (Policy), 
Standards,  Water  zoning.  Abatement,  Control,  In- 
spection, Legal  aspects,  Water  policy,  Water  pollu- 
tion. Water  utilization,  Water  quality  control, 
Water  pollution  effects.  Waste  treatment,  Waste 
assimilative  capacity. 

The  Texas  Water  Quality  Board's  operations  in 
controlling  pollution  are  studied  in  detail,  with 
emphasis  on  three  of  its  major  functions:  promulga- 
tion of  water  quality  standards,  issuance  of  permits, 
and  enforcement.  The  primary  impetus  for  adopt- 
ing water  quality  standards  in  Texas  was  the 
Federal  Water  Pollution  Control  Act  of  1965.  In 
establishing  standards  the  Board  makes  two  types 
of  decisions  for  each  water  zone  into  which  the 
state  is  divided.  The  uses  of  each  zone  of  water  to 
be  protected  are  determined;  then  water  quality 
parameters  are  established  to  protect  the  desired 
uses.  The  permit  system  is  examined  in  detail,  along 
with  alternative  methods  of  water  quality  control. 
The  permit  system  is  recognized  as  the  most  impor- 
tant vehicle  for  effectuating  the  state's  water  quali- 
ty policies,  as  defined  by  its  water  quality  stan- 
dards. The  Board's  enforcement  procedures,  both 
formal  and  informal,  are  discussed  and  evaluated  as 
being  not  wholly  effective  in  forcing  recalcitrant 
violators  into  compliance.  Special  notice  is  taken  of 
coordination  difficulties  between  the  Board  and  the 
state  Attorney  General's  office  and  of  the  problem 
of  municipal  polluters.  (Horwitz-Florida) 
W71-10265 


THE  SANTA  BARBARA  OIL  SPILL, 

Malcoln  F.  Baldwin. 

University  of  Colorado  Law  Review,  Vol  42,  No  1, 

p  33-76,  1970,  44  p,  158  ref,  append. 

Descriptors:  'California,  'Oil,  'Water  pollution, 
'Disasters,  Water  pollution  sources.  Pollution 
abatement,  Water  quality.  Oil  industry,  Federal 
government,  Oil  fields.  Oil  wells,  Blowouts,  Water 
pollution  control,  Continental  shelf,  Drilling,  Beds, 
Legislation,  Wildlife,  Ecology,  Environmental  ef- 
fects, Pollutants,  Administrative  agencies. 
Aesthetics,  Long-term  planning.  Legal  aspects,  Ju- 
dicial decisions. 
Identifiers:  'Oil  spills. 

The  Santa  Barbara  oil  spill  of  1969  is  examined 
with  respect  to  the  legal  effects  of  the  environmen- 
tal disaster.  A  chronology  of  events  before  and 
after  the  spill  emphasizes  the  magnitude  of  its  pol- 
lutional  effects  and  the  massive  clean-up  operation 
engendered.  The  decision  to  open  up  oil  leases  in 
the  Santa  Barbara  Channel  resulted  from  govern- 
mental and  industrial  pressure  for  speedy  action. 
Public  opposition  based  primarily  on  aesthetic 
grounds  was  only  of  limited  success.  The  Outer 
Continental  Shelf  Lands  Act,  the  Water  Pollution 
Control  Act,  and  the  Fish  and  Wildlife  Act  are  ex- 
amined to  determine  their  effective  roles  in  the 
events  surrounding  the  oil  spill.  Procedural  and  ad- 
ministrative changes  made  by  the  executive  depart- 
ment in  response  to  the  spill  arc  noted,  along  with 
new  legislative  proposals  related  to  offshore  drilling 
and  oil  pollution.  The  principal  legal  actions  arising 
from  the  spill  arc  summarized,  with  emphasis  on 


the  legal  responsibility  for  the  spill,  injunctions  to 
prevent  future  drilling,  and  actions  for  damages  to 
property,  fish  and  wildlife.  The  author  suggests  that 
a  disregard  for  long  term  ecological  effects  of  new 
developments  is  a  primary  failure  in  the  present 
management  of  environmental  affairs.  (Smiljanich- 
Florida) 
W7 1-10266 


WATER    QUALITY    CRITERIA    FOR    INTRA- 
STATE WATERS. 

Mississippi  Air  and  Water  Pollution  Control  Cora- 
mision,  Jackson. 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-10267 


ANNUAL  REPORT  1970. 

Delaware  River  Basin  Commission,  Trenton,  N.J. 

p  6- 1 1 ,  1970,6p. 

Descriptors:  'Delaware  River  Basin  Commission, 
•Water  quality  control,  'Pollution  abatement, 
•Water  pollution  control,  Equitable  apportion- 
ment, Delaware  River,  New  York,  Pennsylvania, 
New  Jersey,  Delaware,  Wastes,  Water  quality,  Mu- 
nicipal wastes,  Industrial  wastes,  Administrative 
agencies.  Toxicity,  Legal  aspects. 

Municipalities  and  industries  whose  wasteload  allo- 
cations comprise  80  per  cent  of  the  allowable  or- 
ganic pollution  burden  in  the  Delaware  River's 
tidal  estuary  submitted  pollution  abatement 
schedules  approved  by  the  Commission  during 
1969-1970.  This  report  of  the  Commission  asserts 
that  deterioration  in  tidal  waters  was  stabilized  or 
even  reversed  by  this  equitable  apportionment  pro- 
gram, and  marked  improvement  was  forecast  for 
1973-75.  A  table  shows  the  41  largest  discharges, 
their  allocated  daily  discharge,  and  expected  full 
compliance  dates.  The  Commission  reports  en- 
forcement of  regulations  prohibiting  stream 
discharge  of  toxic  substances  and  the  beginning  of 
a  widespread  organic  pollution  control  program  in 
the  basin's  non-tidal  waters.  The  crisis  shortage  in 
electrical  power  placed  the  Commission  in  a 
mediating  position  between  competing  interests  for 
use  of  the  basin's  limited  water  supply.  Progress 
was  reported  in  obtaining  cooperation  among  mu- 
nicipalities in  regional  waste  treatment  projects. 
Reports  on  regional  waste  solutions  and  bay  and 
scenic  river  protection  are  included.  (Madsen- 
Florida) 
W71-10268 


ANNUAL  REPORT  1968. 

Delaware  River  Basin  Commission,  Trenton,  N.J. 

p6-!3,  1968, 8p. 

Descriptors:  'Delaware  River  Basin  Commission, 
•Water  quality  control,  *Water  pollution  control, 
•Equitable  apportionment,  Delaware  River,  New 
York,  Delaware,  New  Jersey,  Pennsylvania, 
Wastes,  Industrial  wastes.  Municipal  wastes.  Water 
quality,  Acidity,  Turbidity,  Phenols,  Oxygen  de- 
mand. Oxygen  requirements,  Chemical  oxygen  de- 
mand, Administrative  agencies,  Coliforms,  Deter- 
gents, Pollution  abatement,  Legal  aspects. 

The  Delaware  River  Basin  Commission  reports  that 
the  emphasis  of  its  operations  in  1967-68  shifted  to 
pollution  abatement  and  control  in  the  four-state 
Delaware  River  Basin.  Three  steps  were  taken  to 
implement  water  quality  standards  adopted  the 
year  before.  ( I )  The  doctrine  of  equitable  appor- 
tionment was  adopted  by  granting  to  each  mu- 
nicipal or  industrial  waste  discharger  a  computed 
share  of  the  river's  waste  assimilative  capacity.  All 
waste  discharged  into  the  river  must  be  treated  to 
the  same  minimum  degree  for  removal  of  pollu- 
tants. (2)  Basinwidc  regulations  govcrnoring  daily 
oxygen  consumption  of  wastes  in  estuary  waters 
were  adopted.  (3)  A  surveillance  program  was  in- 
stituted to  monitor  discharger  effluents  and  stream 
quality.  The  report  predicts  substantial  compliance 
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ith  discharger  treatment  requirements  during  the 

970's.  (MadsennFlorida) 

/71-10269 


rATER  QUALITY  CRITERIA. 

labama  Water  Improvement  Commission,  Mont- 
jmery. 

967,  20  p. 

escriptors:  'Alabama,  *Watcr  quality,  *Watcr 
iiality  control,  'Standards,  Aquatic  microbiology, 
iochemical  oxygen  demand.  Color,  Mineralogy, 
Urates,  Nutrients,  Odor,  Public  health,  Radioac- 
vity.  Recreation,  Taste,  Water  chemistry.  Water 
illution.  Water  pollution  control.  Waste  trcat- 
lent. 

fater  quality  criteria  for  Alabama  are  classified 
:cording  to  water  usage.  Seven  usage  classifica- 
on  arc  furnished:  (1)  public  water  supply;  (2) 
vimming  and  other  water  contact  sports;  ( 3 )  shcll- 
sh  harvesting;  (4)  fish  and  wildlife;  (5)  agriculture 
id  industrial  water  supply;  ( 6 )  navigation;  and  ( 7 ) 
eated  waste  transportation.  For  each  of  these 
atcr  usages,  these  regulations  specify  maximum 
:ccptablc  levels  of :  ( I )  sewage,  industrial  wastes, 
id  other  wastes;  (2)  acidity;  (3)  temperature;  (4) 
issolved  oxygen;  (5)  toxic  or  color  producing  sub- 
ances;  (6)  taste  and  odor  producing  substances; 
nd  (7)  bacteria.  Furthermore,  the  pamphlet  pro- 
idcs  general  conditions  applicable  to  all  water 
uality  criteria,  and  minimum  conditions  applica- 
Ic  to  all  state  waters.  Treatment  requirements  for 
:wage  and  industrial  wastes  arc  also  furnished. 
Hart-Florida) 
/71-10271 


OME  ASPECTS  OF  THE  ALABAMA  WATER 
vIPROVEMENT  COMMISSION'S  PROGRAM 
OR  CONTROL  OF  WATER  POLLUTION. 

ilabama  Water  Improvement  Commission,  Mont- 
omcry. 

ID.,  12  p. 

•escriptors:  'Alabama,  'Water  pollution  control, 
Water  quality,  'Standards,  Water  pollution, 
/ater  quality  control.  Water  usage.  Biochemical 
xygen  demand,  Waste  treatment.  Administrative 
gencics.  Permits,  State  governments.  Federal 
overnment.  Waste  disposal,  Waste  water  trcat- 
lent,  Waste  water  (Pollution),  Regulation. 

he  control  of  water  pollution  in  Alabama  is  vested 
xclusivcly  in  the  Water  Improvement  Commis- 
ion.  The  Commission  has  fourteen  members  and 
ndcavors  to  improve  and  conserve  state  waters, 
<hile  recognizing  water  rights.  Permits  must  be  ob- 
lined  from  the  Commission  to  discharge  wastes, 
his  requirement  applies  to  existing  discharges,  as 
'ell  as  new  discharges  and  increases  in  present 
ischarges.  The  application  must  contain:  ( I )  a 
cscription  of  the  proposed  operation;  (2)  a 
cscription  of  untreated  wastes;  (3)  a  description 
f  the  proposed  treatment  facility;  (4)  effluent 
haracteristics;  and  (5)  a  site  plan.  Water  quality 
tandards  have  been  developed  to  apply  to  15  in- 
crstatc  rivers  with  respect  to  water  used  for:  (  1 ) 
iublic  water  supplies,  ( 2 )  water  contact  sports,  ( 3 ) 
hcllfish  harvesting,  (4)  fish  and  wildlife,  (5) 
griculturc  and  industrial  water  supplies,  (6) 
avigation,  and  (7)  treated  waste  transportation, 
"he  standards  have  been  approved  by  the  Depart- 
ncnt  of  the  Interior  except  for  the  temperature  and 
lissolved  oxygen  criteria  for  fish  and  wildlife  and 
hellfish  usages.  A  field  monitoring  system  is  em- 
iloycd  for  waste  and  water  monitoring;  only  one 
aboratory  is  used,  however,  so  four  years  arc 
cquircd  to  cover  the  state.  The  Water  Pollution 
?ontrol  Commission  staff  is  available  for  consulta- 
ion  on  water  pollution  problems,  and  conferences 
>n  proposed  discharges  are  encouraged  during 
:arly  stages  of  planning.  (  Hart-Florida) 
V71-10272 


PERMITS  TO  DISCHARGE  SEWAGE,  INDUS- 
TRIAL WASTES  OR  OTHER  WASTES. 

Kentucky   Water  Pollution   Control  Commission, 

Frankfort. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-10273 


ENVIRONMENT  REPORT-BILLS  TO 

AUTHORIZE   CLASS    ACTIONS    RECOGNIZE 
RIGHT  TO  CLEAN  ENVIRONMENT, 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10274 


FORTY  YEARS  OF  WATER  POLLUTION  CON- 
TROL IN  WISCONSIN:  A  CASE  STUDY, 

Donald  M.  Carmichael. 

Wisconsin    Law    Review,   Vol    1967,   p   359-419, 

1 967,  70  p,  237  rcf,  append. 

Descriptors:  'Wisconsin,  'Water  pollution  control, 
'Administrative  agencies,  'Stage  governments, 
Administration,  Pollution  abatement.  Legislation, 
Legal  aspects.  Judicial  decisions.  Treatment  facili- 
ties, Local  governments.  Pulp  and  paper  industry. 
Dairy  industry.  Regulation,  Water  pollution 
sources.  Basins,  Watersheds  ( Basins). 

After  40  years  of  administration  by  two  separate 
agencies,  Wisconsin's  water  pollution  control  ef- 
forts were  recently  merged  into  a  single  Depart- 
ment of  Resource  Development.  This  article  pro- 
vides a  broad  retrospective  evaluation  of  prior 
regulatory  agencies,  describing  specifically  their 
procedures,  problems,  and  policies.  Many  of  these 
described  policies  and  procedures,  which  will  be 
continued  by  the  new  agency,  developed  from  the 
state's  early  system  of  regulating  polluters  on  the 
drainage  basins.  Aspects  of  the  data  collection,  is- 
suance and  enforcement  of  regulatory  orders,  and 
judicial  review  arc  evaluated.  Although  the  agen- 
cies' efforts  at  regulation  and  education  of  polluters 
were  generally  effective,  they  were  critized  for 
failure  to  develop  imaginative  legal  sanctions,  as 
well  as  for  adequate  use  of  available  sanctions.  A 
critical  analysis  is  made  of  pollution  control  efforts 
of  municipalties  and  of  the  pulp  and  paper, 
canning,  and  milk  processing  industries.  The  com- 
position and  duties  of  the  new  agency  are  also 
described.  (Shclnut-Florida) 
W71-10275 


TREATMENT  REQUIREMENTS. 

Pennsylvania  Sanitary  Water  Board,  Harrisburg. 
For  primary  bibliographic  entry  sec  Field  06E. 
W7I-10276 


MINE  DRAINAGE. 

Pennsylvania  Sanitary  Water  Board,  Harrisburg. 
For  primary  bibliographic  entry  see  Field  06E. 
W7I-I0277 


SPECIAL  REGULATIONS. 

Pennsylvania  Sanitary  Water  Board,  Harrisburg. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-10278 


REGULATIONS    FOR    PUBLIC    WATER    SUP- 
PLIES. 

Pennsylvania  Dept  of  Health,  Harrisburg. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-10279 


ENVIRONMENTAL  CONTROL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I0280 


CHICAGO  SANITARY  DISTRICT-POLLUTION 
CONTROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10281 


RIVER    CONSERVANCY    DISTRICTS-POLLU- 
TION CONTROL. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-10282 


CERTIFICATION  OF  POLLUTION  CONTROL 
FACILITIES  FOR  TAX  RELIEF. 

Environmental    Protection   Agency,   Washington, 

D.C. 

For  primary  bibliographic  entry  sec  Field  06E. 

W7  1-10283 


COMMERCIAL   FISHERIES   RESEARCH    AND 
DEVELOPMENT. 

National    Marine    Fisheries   Service,   Washington, 

D.C. 

For  primary  bibliographic  entry  sec  Field  06E. 

W7  1-10284 


LICENSING  OF  PRODUCTION  AND  UTILIZA- 
TION FACILITIES  (NUCLEAR  POWER  REAC- 
TORS). 

Atomic  Energy  Commission,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-10286 


ENVIRONMENTAL  STATEMENTS- 

PROPOSED  GUIDELINES  ON  PREPARATION 
AND  COORDINATION. 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  sec  Field  06E. 

W71-I0287 


ENVIRONMENTAL  QUALITY  CONTROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10289 


WATER  QUALITY  ACT. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7 1-10290 


WATER  POLLUTION  (STATUTORY  AUTHORI- 
TY FOR  ADMINISTERING  POLLUTION  CON- 
TROL PROGRAM). 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-I0291 


POLLUTION  OF  WATERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10292 


FOULING  OF  WATERS  A  MISDEMEANOR. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10293 


WATER  CONSERVATION  COMMISSION. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7  1-10294 


CONCERNING  WATER  POLLUTION,  AND 
PROVIDING  PENALTIES  FOR  VIOLATIONS 
RELATING  TO  POLLUTION  OF  STATE 
WATERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10295 


POWER  OVER  WATER  POLLUTION  CON- 
TROL AND  PENALTY  FOR  POISONING  OF 
WATERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-10296 


TAX  INCENTIVE  FOR  COMPLIANCE  WITH 
WATER  POLLUTION  LAWS  AND  STAN- 
DARDS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-10297 
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WATER  POLLUTION  CONTROL. 

Hawaii  Dcpt.  of  Health,  Honolulu. 

For  primary  bibliographic  entry  see  Field  06E. 

W7I-I0298 


WATER  QUALITY  STANDARDS. 

Hawaii  Dept.  of  Health,  Honolulu. 

For  primary  bibliographic  entry  see  Field  06E. 

W7I-I0299 


STATE  FINANCIAL  ASSISTANCE  TO  PUBLIC 
AGENCIES  FOR  POLLUTION  CONTROL 
FACILITIES. 

Oregon  Dept.  of  Environmental  Quality,  Salem, 
lor  primary  bibliographic  entry  see  Field  06E. 
W7 1-1030 1 


SEADADE  INDUSTRIES,  INC  V  FLORIDA 
POWER  AND  LKJHT  CO  (CONDEMNING 
LAND  PENDING  APPROVAL  OF  FACILITY  BY 
POLLUTION  CONTROL  AUTHORITIES). 

lor  primary  bibliographic  entry  see  Field  06E. 
W7I-10303 


REGULATIONS      ON      POLLUTION      ABATE- 
MENT. 

Maryland  Dept.  of  Water  Resources.  Annapolis. 
For  primary  bibliographic  entry  see  Field  06E 
W7 1-10304 


REGULATION  OF  COMMERCIAL  SHIPPING 
IN  HARBORS  TO  CONTROL  WATER  POLLU- 
TION. 

For  primary  bibliographic  entry  see  Field  06F 
W7I-1O305 


STATE  WATER  POLLUTION  CONTROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10306 


PROTECTION  OF  LAKE  TAHOE 

WATERSHED. 

lor  pi  imary  bibliographic  entry  see  Field  06E. 
W7 1-10307 


<  <  II  Ok  \D<)    WATER   POLLUTION  CONTROL 

ACT  OF  1966. 

For  primary  bibliographic  entry,  see  Field  06E. 

W  7I-I030X 


LIABILITY    FOR     HIE    FLOODING    OF    MINE 
WASTES  UPON  ANOTHER'S  PROPERTY. 

For  primary  bibliographic  entry  see  Field  06I-. 
W7 1-103 10 


AUK)  CLUB  OF  SI    PAUL  V  CITY  OF  WHITE 
BEAR     LAKE     (RIGHT     OF    CITY     TO    CON- 
SI  RFC  I  SEW  AGE  Ol  II.  El  INTO  LAKE). 
For  pi  imary  bibliographic  entry  see  Field  06E. 
W  71- 103  I  1 


WATER  USE  CLASSIFICATIONS  AND  WATER 
QUALITY  STANDARDS. 

Georgia  Water  Quality  Control  Hoard.  Atlanta. 
For  primary  bibliographic  entry  see  Field  06E. 
W7I-I03I2 


WATER  POLLUTION  AND  SELF-PURIFICA- 
TION STUDY  ON  THE  PO  Rl\  ER  BELOW  FER- 
KARA, 

Fcrrara  Univ.  (Italy),  Ixtitutodi  Igicne. 
I  or  primary  bibliographic  entry  sec  Field  05B. 
W7I-MM24 


TIME     VARYING     MATHEMATICAL     MODEL 
H»K  WAIEk  QUALITY. 

Northeastern  IJniv  .  Boston.  Mass    Dcpt.  of  Civil 

Engineering. 


For  primary  bibliographic  entry  see  Field  05B. 
W7 1-10326 


SANITARY  CONTROL  OF  SHELLFISH. 

For  primary  bibliographic  entry  see  Field  06E 
W7  I- 10360 


POLLUTION  AS  NUISANCE. 

For  primary  bibliographic  entry  see  Field  06E 
W7I-I036I 


2ND  COMPENDIUM  OF  ANIMAL  WASTE 
MANAGEMENT. 

Federal  Water  Pollution  Control  Administration, 
Kansas  City,  Mo.  Missouri  Basin  Region. 

June  1 969.  256  p,  59  tab,  33  Tig,  X0  ref. 

Descriptors:  *F'arm  wastes.  Rainfall-runoff  rela- 
tionships, Legislation,  'Water  quality.  Pollutant 
identification.  Disposal,  Runoff,  Grants,  Cattle, 
Land  use,  Fertilizers,  Management,  Economics, 
Nutrients,  Storage,  Pollution  abatement,  Eutrophi- 
cation.  Design  data.  Erosion. 

Identifiers.  Fecdlot  yvastes.  Pollution  potential, 
Nitrate  movement,  FWPCA,  Population 
equivalents.  Processing,  Fecdlot  size,  Fecdlot  ru- 
noff, Basin-wide  planning. 

Twelve  papers  were  presented  at  the  meeting. 
Major  emphasis  yvas  placed  on  cattle  fecdlot  pollu- 
tion potential.  Various  aspects  of  the  pollution 
caused  by  animal  waste  were  discussed.  Sources  of 
pollutants  and  effects  on  water  quality  were 
emphasized.  History  and  characteristics  of  animal 
waste  pollution  yvere  discussed.  Methods  for 
minimizing  pollution  and  the  economics  of  disposal 
were  considered.  (See  also  W7 1-1 0367  thru  W7I- 
10377)  (Christenbury-loyva  State) 
W7 1-10366 


ANIMAL  WASTE  RUNOFF  -  A  MAJOR  WATER 
QUALITY  CHALLENGE, 

Federal   Water  Pollution  Control  Administration. 
Kansas  City,  Mo. 
A.  V.  Rcsnik,  and  Rademacher. 
In:  2nd  Compendium  of  Animal  Waste  Manage- 
ment, June  I  969,  Paper  No  1.21  p,  26  ref. 

Descriptors:  ►Runoff,  Farm  waste.  Legal  aspects. 
Futrophication.  Groundwater,  Water  quality. 
Biochemical  oxygen  demand.  Pollutant  identifica- 
tion. Water  pollution  control. 

Identifiers.  Fecdlot  runoff.  Population  equivalents. 
Pollution  potential. 

An  overview  is  presented  of  the  causes  and  effects 
of  animal  waste  pollution  on  water  quality.  The  ex- 
tent of  the  problem  as  well  as  the  effects  on  surface 
and  ground  waters  are  illustrated  with  research 
data.  I  he  present  status  of  legislation  in  regulatory 
control  of  pollution  is  discussed.  Measures  to 
strengthen  present  regulations  ale  proposed.  (See 
also  W  7  I  - 1  0366 )  ( (  hi  istcnbiu  y-lowa  State ) 
W  7  1-10367 


ANIMAL  WASTES-A  MAJOR  POLLUTION 
PROBLEM. 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineering. 
R   R.  Dagne. 

In:  2nd  Compendium  of  Animal  Waste  Manage- 
ment. June  1 969,  Paper  No  2.  14  p. 

Descriptors:  ♦Farm  wastes.  Biochemical  oxygen 
demand.  Chemical  oxygen  demand.  Hogs,  Cattle, 
Iowa.  Runoff.  Disposal.  Management.  Rainfall-ru- 
noff relationships.  Retention.  Water  pollution  con- 
trol. 

Identifiers  'Livestock  yvastes,  'Characteristics, 
♦Fcedlots  runoff.  Population  equivalents,  SwillC, 
Site  selection.  Trends.  Animal  stocking  rates. 

The  water  pollution  potential  of  livestock  wastes  is 
discussed  I  he  characteristics  of  animal  yvastes  un- 
discussed.   Flic   major   source   of  water   pollution 


from  livestock  is  open  fcedlots.  The  control  funda- 
mentals that  apply  to  open  fcedlots  are  discussed. 
Feeding  facilities  must  be  designed  and  operated 
not  only  to  optimize  meat  production  but  also  to 
minimize  pollution.  (Sec  also  W71 -10366) 
(Christenbury-lowa  State) 
W7I-I0368 


REGULATORY  ASPECTS  OF  FEEDLOT 
WASTE  MANAGEMENT, 

Kansas  State  Dept.  of  Health,  Topeka.   Environ- 
mental Health  Services. 
M.  W.Gray 

In:  2nd  Compendium  of  Animal  Waste  Manage- 
ment, June  1969,  Paper  No  3.  38  p,  14  tab. 

Descriptors:  *Lcgal  aspects.  Public  health, 
♦Legislation,  ♦Fishkill,  ♦Rainfall-runoff  relation- 
ships. Farm  wastes.  Aquatic  life.  Water  supply. 
Recreation,  Management,  Biochemical  oxygen  de- 
mand. Dissolved  oxygen.  Regulation.  Cattle,  Odor, 
Retention,  Kansas,  Water  pollution  control,  Water 
pollution  effects. 

Identifiers:  4Waste  characteristics,  ♦Fecdlot  ru- 
noff. Pollution  potential.  SHUD,  Health  aspects. 
Nuisances,  Pollution  control,  Retention  ponds. 

The  legal  and  environmental  implications  of  pollu- 
tion from  cattle  fcedlots  is  discussed.  A  table  is  in- 
cluded that  summarizes  the  fish  kills  that  have  been 
attributed  to  fecdlot  runoff  in  Kansas.  Chapter  28, 
Article  18,  of  the  Kansas  State  Board  of  Health 
Regulations  is  included.  The  author  discusses 
methods  for  minimizing  pollution  of  surface  and 
groundwater  from  fcedlots.  (See  also  W7I-I0366) 
(Christenbury-loyva  State) 
W7  I -10369 


MANAGEMENT  OF  ANIMAL  FEEDLOT 
WASTES  ~  LAND  SPREADING  AS  A  DISPOSAL 
PROCESS, 

Missouri      Univ..     Columbia.     Water     Resources 
Research  Center. 
<i.  E.  Smith. 

In:  2nd  Compendium  of  Animal  Waste  Manage- 
ment, June  1 969,  Paper  No  4.  X  p. 

Descriptors:        ♦Management,        ♦Farm        waste, 
♦Disposal,    ♦land    use.   Cattle,    Fertilizers.   Costs 
nutrients.  Waste  disposal.  Water  pollution  control. 
Identifiers:  Nutrient  removal.  Application  rate. 

Disposal  of  animal  waste  onto  land  is  effective  and 
can  increase  crop  yields.  Attention  must  be  given 
to  the  condition  of  the  waste  and  supplemental 
nutrients  added  to  insure  a  balanced  fertilizer  pro- 
gram. Cost  of  land  disposal  may  exceed  returns  in 
terms  of  crop  response,  however  land  disposal  can 
minimize  animal  waste  disposal  costs.  (See  also 
W7  I  - 1 0366)  (Christenbury-lowa  State) 
W7I-I0370 


DESIGN  FOR  FEEDLOT  WASTE  MANAGE- 
MENT -  HISTORY  AND  CHARACTERISTICS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agricul- 
tural Engineering. 
R.  I.  I.ipper. 

In:  2nd  Compendium  of  Animal  Waste  Manage- 
ment. June  1 969,  Paper  No  6.  9  p.  4  tab. 

Descriptors:  ♦Farm  yvastes.  ♦Rainfall-runoff  rela- 
tions. ♦Pollution  abatement.  Biochemical  oxygen 
demand.  Runoff.  Nutrients,  Dissolved  oxygen.  Soil 
structure.  Irrigation,  Nitrogen.  Detention  reser- 
voirs. Water  pollution  control. 

Identifiers:  ♦Fcedlots.  Pollution  potential.  Kjeldahl 
nitrogen. 

The  purpose  is  to  illustrate  the  value  or  the  cattle 
feeding  industry  to  the  state  of  Kansas;  to  relate  its 
growth  in  the  state  to  the  emergence  of  a  water  pol- 
lution problem;  and  to  make  an  attempt  to  describe 
the  nature  and  magnitude  of  the  problem  in  the 
best  perspective  that  can  be  achieved  at  this  time, 
large-scale  cattle  feeding  is  a  growth  industry 
suited  to  Kansas  resources  and  one  that  the  state 
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:an  ill  afford  to  ignore.  Efficient  livestock  produc- 
ion  methods  have  given  rise  to  water  pollution 
jroblcms.  Pollutant  concentration  is  approximately 
wicc  as  great  from  a  concrete  lot  as  from  an  unsur- 
aecd  lot.  Data  is  presented  to  evaluate  the  pollu- 
ion  potential  of  feedlot  runoff.  (Sec  also  W71- 
0366)  (Christenbury-lowa  State) 
W71-I037I 


;ONTRIBUTION  OF  FERTILIZERS  TO 
VATER  POLLUTION, 

Missouri     Univ.,     Columbia.     Water     Resources 

Research  Center. 

5.  E.  Smith. 

n:   2nd   Conpendium  of  Animal   Waste   Manage- 

ncnt,  June  1 469,  Paper  No.  7,  1 6  p,  7  tab,  5  fig,  24 

ef.  PHS-EWPCA-USDI  -  WP00533. 

)escnptors  'Futroplncition,  fertilizers,  I  irm 
mtCK  Nutrients  Demtrificaticn  Nitrification 
vmmonification,  l.caching.  Erosion,  Nitrogen,  Ru- 
ioIT,  Water  pollution  control,  Groundwater,  Septic 
.inks,  Management. 

Identifiers:  *Methenioglobin,  Nitrate  movement, 
cedlots.  Residual  accumulation.  Soil  cores. 

Vithout  chemical  soil  amendments  the  United 
jtntcs  would  be  a  food  importing  nation.  Despite 
iberal  fertilizer  use,  crops  are  removing  more 
litrogen  and  minerals  than  are  being  added  in  soil 
Intendments.  Many  shallow  wells  in  Missouri  are 
ontaniinatcd  with  nitrates  as  a  result  of  leaching 
rom  livestock  feeding  operations.  The  niton tc  is 
lot  associated  with  losses  from  fertilized  farm  fields 
ii  most  cases.  There  is  little  question  that  some  of 
he  nutrients  applied  in  chemical  fertilizers  arc 
loving  into  both  surface  and  ground  water;  the 
icrccntage  is  thought  to  be  relatively  small.  It  is 
mssible  that  nutrient  losses  may  be  less  where  good 
fertilization  practices  are  followed  than  on  unfertil- 
ised soils.  (  See  also  W  7  I  - 1 0366 )  ( low  a  State  ) 
V7I-10372 


AITI.E        FEEDLOT        WATER        QUALITY 
IYDROLOGY, 

'oloiado    State    Univ..    I  oil    Collins.    Depl.    of 
kin  Kiilliii.il  Engineering. 
'.  E.  Norton,  and  R.  W.  Hansen, 
n:   2nd  Conpciuliuin  of  Animal   Waste   Mnnngc- 
nent.  June  196".  Paper  No.  S.  26  p.  14  fig.  2  lab. 
3  ref. 

descriptors:  'Rainfall-Runoff         relationships. 

Liquid  wastes.  'Biochemical  oxygen  demand, 
■arm  wastes.  Dissolved  solids.  Hydrogen  ion  con- 
enlration.  Alkalinity.  Equipment.  Simulated  rain- 
all.  Hydrology,  Hydrographs,  Rainfall  intensity, 
Overland  How.  Design  data.  Conductivity.  Model 
ludies.  Water  pollution  control, 
dentiliers:  'Feedlot  wastes.  Pollution  potential, 
cedlots.  Prediction  method.  Procedure. 

lunoff  wastewater  from  cattle  feeillots  is  con- 
idcred:  the  overall  objective  was  to  determine  if 
he  hydrology  characteristics  could  be  correlated 
Mth  the  quality  characteristics  through  a  modifica- 
ion  of  the  flat  plate  model  of  overland  How.  The 
esults  of  the  correlation  could  then  be  used  to  pre- 
liet  (he  quantity  and  quality  of  the  runoff  from  ex- 
sling  feedlots.  The  data  demonstrated  the  fact  that 
he  prediction  method  proposed  requires  ex- 
rapolation  of  data  beyond  the  observed  values. 
therefore,  additional  information  obtained  from 
Indies  of  runoff  from  full-scale  feedlots  would  be 
idvisable  in  determining  the  validity  of  this  ex- 
rapolation.  (See  also  W7  I -10366)  (Christenbury- 
SU) 
V71-I0373 


tlAJOR  PROBLEMS  OK  WATER  POLLUTION 

-REA  TED  BY  AGRICULTURAL  PRACTICES, 

federal  Water  Pollution  Control  Administration. 

CansasCity.  Mo. 

Walter  E.  Robohn. 

n:   2nd  Conpendium  of  Animal   Waste  Manage- 

nent,  June  1 969,  Paper  No.  9.  1 6  p. 


Descriptors:  *Farm  wastes,  *F.rosion,  *Water  pol- 
lution sources,  'Pollution  abatement.  Runoff,  Pol- 
lutants, Sediment,  Livestock,  Legal  aspects. 
Legislation,  Sugar  beets,  ['arm  lagoons.  Fertilizers, 
Salts,  Irrigation,  Ground  water.  Pollution  identifi- 
cation, Tailwatcr,  Water  pollution  effects.  Water 
quality  control. 

Identifiers:  'Population  equivalents,  Feedlots, 
Slaughter,  Processing. 

This  paper  discusses  the  magnitude  of  the  water 
pollution  abatement  problem  facing  agriculture. 
The  major  acitivity  which  is  contributing  to  water 
pollution  is  discussed.  Sediment  derived  from  land 
erosion  constitutes  by  far  the  greatest  mass  of  all 
the  waste  material  arising  from  agriculture.  The 
fundamentals  of  pollution  of  interest  to  agriculture 
are  discussed  The  control  of  pollution  from 
agricultural  sources  is  severly  handicapped  by  lack 
of  knowledge.  It  will  take  the  combined  efforts  of 
engineers,  waste  treatment  plant  operators,  city  of- 
ficials, agricultural  people  and  citizens  in  general  to 
solve  the  great  national  problem  of  water  pollution. 
( Sec  also  W  7  1  - 1 0366 )  ( lowaState ) 
W7  1-10374 


AGRICULTURE  AS  A  SOURCE  OF  WATER 
POLLUTION, 

federal   Water   Pollution  Control   Administration, 
Charlottesville,  Va.  Middle  Atlantic  Region. 
Eugene  T  Jensen. 

In:  2nd  Conpendium  of  Animal  Waste  Manage- 
ment. June  1969,  Paper  No.  10,  1  I  p. 

Descriptors:  'Legislation,  'Grants,  Farm  wastes, 
Nutrients,  Sediment,  Chemicals,  Livestock,  Water 
quality  control.  Pollution  abatement.  Federal 
Government,  Disposal.  Research  and  development. 
Identifiers:  *FWPCA,  Basin-wide  planning. 

Various  aspects  of  water  pollu'iou  are  discussed, 
including  sources,  types  of  pollutants,  and  methods 
of  pollution  abatement.  The  role  that  the  Federal 
Water  Pollution  Control  Administration  plays  in 
pollution  control  is  discussed.  Research  giants  and 
contracts  are  awarded  to  support  basic  and  applied 
research  projects  relating  to  the  causes  control,  and 
prevention  of  water  pollution  I  he  need  for  clean 
and  usuable  water  demands  that  we  build  the  cost 
of  clean  water  into  all  our  operations.  (See  also 
W7  1-1  0366)  (Iowa  State) 
W7I-10375 


EFFECT     OF     AGRICULTURE     ON      WATER 
QUALITY, 

Federal   Water   Pollution  Control   Administration, 
Fvansvillc,  lnd.  I  owerOhio  Basin  Office. 
I.  R.  Smith. 

In:   2nd  Compendium  of  Animal   Waste   Manage- 
ment. June  1969,  Paper  No.  1  I ,  I  I  p.  9  ref. 

Descriptors:    Water    quality    control.    'Nutrients. 
'Pesticides.  Farm  wastes.  Silt.  Erosion.  Sedimenta- 
tion. Runoff.  Fertilizers.  Nitrogen,  Phosphorus,  Al- 
gae, Livestock,  Water  pollution  effects. 
Identifiers:  Feedlots.  Wabash  River  Basin. 

I  he  main  sources  of  agricultural  associated  water 
pollution  in  humid  regions  are:  (  1 )  silt  from  soil 
erosion;  (2)  fertilizers,  mainly  phosphorus  and 
nitrogen  compounds  (3)  pesticides;  and  (4)  or- 
ganic wastes  from  feedlots.  In  arid  regions,  irriga- 
tion return  flows  are  a  problem.  This  paper 
discusses  the  effect  of  each  of  these  sources  can 
have  on  water  quality  and  suggests  some  preventa- 
tive measures.  It  is  necessary  that  agriculturalists 
plan  to  control  pollutional  effects  on  their  activity. 
(See  also  W7  1-10366)  (Chi  istenbury-ISU) 
W7  1-10376 


ECONOMICS  OF  WATER   POLLUTION   CON- 
TROL FOR  CATTLE  FEEDLOT  OPERATIONS, 

Texas    Tccnological    Coll.,     Lubbock.     Dept    of 
Agricultural  Economics. 

T.  R.  Owens,  and  Wade  L.  Griffin. 
In:   2nd  Compendium  of  Animal  Waste   Manage- 
ment, June  1 969,  Paper  No.  1 2.  62  p.  3  I  tab.  2  fig. 
8  ref. 


Descriptors  'Economic  feasibility  Rainfall-runoff 
relationships,  'Disposal,  'Cost  comparisons. 
Economics  of  Scalo,  Farm  wastes,  Runoff,  Design 
criteria.  Legal  aspects.  Costs,  Biochemical  oxygen 
demand.  Evaporation,  Model  studies,  Hydrological 
data,  Equipment,  Detention  reservoirs.  Odor, 
Systems  analysis.  Groundwater,  Seepage,  'Water 
pollution  control. 

Identifiers:  'Feedlot  size,  Playa  lake  disposal.  Open 
field  disposal.  Overflows,  Feedlot  runoff. 

The  economic  feasibility  of  various  methods  for 
controlling  or  disposing  of  feedlot  runoff  is  deter- 
mined. The  various  design  criteria  were  applied  to 
three  different  sizes  of  model  feedlots:  ( 1  )  5000 
head,  (2)  10,000  head,  and  (3)  25,000  head.  The 
approach  to  the  problem  of  water  pollution  from 
feedlots  used  here  involved  control  of  runoff  by 
establishing  collection  basins  and  subsequently 
discharging  the  runoff  to  one  of  two  disposal  areas 
or  alternatively  to  hold  the  collected  runoff  until 
natural  evaporation  emptied  the  system.  In  general, 
evaporative  discharge  systems  were  considered  in- 
ferior to  their  mechanical  counterparts  because  of 
the  lower  degree  of  protection  provided  and  the 
rather  extensive  land  requirements  for  construction 
of  the  collection  basin.  (See  also  W7 1 -10366) 
( Iowa-State ) 
W7I-I0377 


REMOVAL     OF     SUBSTANCES     POLLUTING 
WATERS. 

For  primary  bibliographic  entry  sec  Field  06E. 

W7I-I037X 


WELL    TECHNOLOGY  SERVES  THE  MINING 
INDUSTRY. 

Universal  Oil  Products  Co.,  St.  Paul.  Minn.  John- 
son Div. 

For  primary  bibliographic  entry  see  Field  04B. 
W7I-I0423 


SALE  OF  SHELLFISH   FROM   POLLUTED 
AREAS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-10436 


MINIMUM  STANDARDS  OF  SANITATION  AND 
HEALTH  PROTECTION  MEASURES. 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-10437 


KLAMATH  RIVER  BASIN  COMPACT. 

I  cr  primary  bibliographic  entry  see  Field  06F 
W7 1-10439 


REGULATION  OF  OIL  AND  GAS  WELLS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-10440 


WATER  AND  SEWAGE. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  I- 10442 


WATER  POLLUTION  IN  GENERAL. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7 1-10443 


PROTECTION    OF    FISH    THROUGH    POLLU- 
TION CONTROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  I -10445 


POLLUTION  OF  UNDERGROUND  WATER. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  I -10446 
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POLLUTION  OF  WATERS;  MAINTENANCE  OF 
THINGS  OFFENSIVE  OR  UNHEALTHFUL 
PUNISHMENT. 

For  primary  bibliographic  entry  sec  Field  06E 
W71-10448 


POLLUTING  WATER. 

For  primary  bibliographic  entry  see  Field  06E 
W71-I0449 

06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  of  Planning 

WATER      RESOURCE      PLANNING      IN      THE 
URBAN-METROPOLITAN  CONTEXT, 

North  Carolina  Univ.,  Chapel  Hill.  Dcpt.  of  City 

and  Regional  Planning;  and  North  Carolina  Univ. 

Chapel  Hill.  Dept.  of  Environmental  Sciences  and 

Engineering. 

For  primary  bibliographic  entry  sec  Field  06B 

W71-09932 


LAND  TENURE  AND  VALUE  RESPONSE  TO 
WATERWAY  IMPROVEMENT.  THEORY  AND 
PRELIMINARY  RESEARCH  DESIGN, 

Oklahoma     State     Univ..     Stillwater.     Dept.     of 

Economics. 

For  primary  bibliographic  entry  see  Field  06B 

W7 1 -09937 


AN    ANNOTATED    BIBLIOGRAPHY    ON    THE 
DESIGN  OF  WATER  RESOURCES  SYSTEMS 

California   Univ.,   Los  Angeles.   Dcpt.  of  Systems 
Engineering. 

Hani  Asfur.  and  William  W-G  Yeh. 
Available  from  the  National  Technical  Information 
Service  as  PB-201  005,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Contribution  No.  134,  Water 
Resources  Center,  University  of  California  Los 
Angeles,  March  1971.  85  p,  126  ref.  OWRR  Pro- 
ject CI  668  (No.  3  154)  ( I ). 

Descriptors:  'Bibliographies,  'Systems  analysis. 
Water  resources  development.  Optimization 
Operations  research.  Multiple  purpose,  'Abstracts 
Water  distribution  (Applied),  Distribution  systems' 
Mathematical  models.  Synthetic  hydrology.  Simu- 
lation analysis.  Reservoir  design. 

An   annotated   bibliography  of   126   references  is 
presented  on  the  application  of  operations  research 
techniques  to  determine  the  best  possible  set  of 
components   for   regional    complex,    multipurpose 
water  resources  systems.  The  optimization  was  sub- 
ject to  the  hydrological.  economic,  social,  political, 
legal  and  other  constraints,  as  well  as  the  usual 
physical  limitations.  The  project  involved  substan- 
tial cooperative  participation  of  the  U.S.  Bureau  of 
Reclamation.    Region    2.    Sacramento.    California 
and  California   Department  of  Water  Resources 
Sacramento,  California.  This  work  should  provide 
useful  information  to  those  who  are  doing  research 
in  optimal  design  of  water  resources  systems.  The 
abstracts  were  categorized  by  subject  matter;  (I) 
single-facility  and  single-purpose  water  resources 
systems.  ( 2 )  single-facility  and  multi-purpose  water 
resources  systems,  ( 3 )  multi-facility  and  single-pur- 
pose water  resources  systems.  (4  )  multi-facility  and 
multi-purpose      water      resources      systems.      (5) 
synlhctic    hydrology    ;,nd    streamftow    generation 
models,      and      (6)      distributed      network      water 
resources  systems    Included  was  an  author-subject 
index   (  Veverka-Cornell) 
W7I-0993K 


W7  1-09942 


THE  USE  OF  THE  TERM  'LINEARITY'  AS  AP- 
PLIED TO  HYDROLOGICAL  MODELS, 

Hydrological    Research    Unit.    Wallingford    (En- 
gland). 

For  primary  bibliographic  entry  sec  Field  02A 
W7 1-10020 


PARAMETER    ESTIMATION    FOR    WET-DAY 
SEQUENCES,  ' 

Agricultural    Research    Service,    Bcltsvillc     Md 
Hydrograph  Lab. 

For  primary  bibliographic  entry  sec  Field  02B 
W7 1- 10023 


PARAMETER  ESTIMATION  IN  HYDROLOGY 
THE  STATE  OF  THE  ART,  ' 

Pennsylvania  State  Univ.,  University  Park.  Dept  of 

Civil  Engineering. 

For  primary  bibliographic  entry  sec  Field  02F 

W7I-10025 


DETERMINING  SIGNIFICANCE  AND  PRECI- 
SION OF  ESTIMATED  PARAMETERS  FOR  RU- 
NOFF FROM  SEMIARID  WATERSHEDS 

Agricultural     Research     Service,     Tucson      Ariz 

Southwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02A 

W71-I0027 


DISSOLVED    SOLIDS     -     DISCHARGE    RELA- 
TIONSHIPS,    2.     APPLICATIONS     TO     FIELD 

New  Hampshire   Univ..  Durham    Inst    of  Natural 

and  Environmental  Resources. 

'  or  primary  bibliographic  entry  see  field  05B. 


SCALE   PROBLEMS   IN   INTERDISCIPLINARY 
WATER  RESOURCES  INVESTIGATION, 

Agricultural    Research    Service,    University    Park 
Penn.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  sec  Field  02A 
W7 1-10028 


ANNUAL,  SEASONAL,  AND  MONTHLY 
CHANGES  IN  RUNOFF  IN  THE  UNITED 
STATES,  • 

Indiana  Univ.,  Bloomington.  Dcpt.  of  Geography. 
For  primary  bibliographic  entry  sec  Field  02  E 
W7I-10029 


STOCHASTIC       ANALYSIS       OF       PERIODIC 
HYDROLOGIC  PROCESS, 

Underwood  McLcllan  and  Associates  Ltd     Win- 

nepeg  (Manitoba). 

For  primary  bibliographic  entry  see  Field  02A 

W7I-I0I72 


EFFICIENCY  OF  HYDROLOGIC  COLLECTION 
SYSTEMS  ROLE  OF  TYPE  I  AND  II  ERRORS 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  sec  Field  07A 

W7I-I03I4 


STOCHASTIC       MODEL       OF       TURBULENT 
CHANNEL  FLOW, 

National    Aeronautic   and    Space   Administration 
Hampton,  Va.  Langley  Research  Center;  and  Pur- 
due Univ.,  Lafayette.  Ind.  School  of  Aeronautic 
Astronautic  and  Engineering  Sciences. 
For  primary  bibliographic  entry  sec  Field  08B 
W7 1 -103  1 7 


W7 1-10320 


GENERATED      MONTHLY      STREAMFLOWS 
FOR  THE  MIDWESTERN  AND 

SOUTHWESTERN  UNITED  STATES 

Houston   Univ.,  Tex.   Dept.  of  Civil  Engineering; 
and  Northwestern   Univ.,  Evanston,  III.   Dept    of 
Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02E. 


TIME    VARYING    MATHEMATICAL    MODEL 
FOR  WATER  QUALITY, 

Northeastern  Univ.,  Boston,  Mass.  Dcpt.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W 7 1  - 1 0326 


SIMULATION  MODEL  OF  STREAM  CAPTURE 

Virginia,  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  02E 
W7I-10337 


IDENTIFICATION  OF  NONLINEAR 

HYDROLOGICAL      SYSTEMS      (IdenUfikatVya 

nelineynykh  gidrologicheskikh  sistem), 

Gidromcteorologichcskii  Nauchno-Isslcdovatclskii 

Tsentr,  Leningrad  (USSR). 

For  primary  bibliographic  entry  sec  Field  02E 

W71-I0342 


A  TECHNIQUE  FOR  MEASURING  RAINFALL 

PO I  EN  PIAL, 

Weather  Bureau,  El  Paso.  Tex;  and  Texas  Univ.,  El 

PuKO.  Dept.  of  Civil  Engineering. 

lor  primary  bibliographic  entry  sec  Field  02B 

W7  I -103 19 


REAPPRAISAL         OF  WATER  SUPPI  Y 

RESOURCES    IN    DELAWARE    RIVER    BASIN 
USING  SYNTHETIC  HYDROLOGY, 

Pennsylvania   Dcpt.  of  Forests  and   Waters    Har- 

nsbiirg.  Water  Resources  Branch. 

For  primary  bibliographic  entry  see  field  04A. 


DECISION    THEORY    APPLIED    TO    SETTLE- 
MENT PREDICTIONS, 

Stanford  Univ.,  Calif. 

For  primary  bibliographic  entry  see  Field  08D 

W71-10406 

6B.  Evaluation  Process 


WATER     RESOURCE     PLANNING     IN     THE 
URBAN-METROPOLITAN  CONTEXT, 

North  Carolina  Univ.,  Chapel  Hill.  De'pt    of  City 
and  Regional  Planning;  and  North  Carolina  Univ 
Chapel  Hill.  Dcpt.  of  Environmental  Sciences  and 
Engineering. 

Maynard  M.  Hufschmidt,  and  Karl  Elfcr 
Available  from  the  National  Technical  Information 
Service  as  PB-201  053,  $6.00  paper  copy,  $0.95  in 
microfiche.    Completion    Report,    January      1971 
3l8p,  33  fig,   12  tab,    144  ref,  5  append.  OWRR 
ProjectC- U59(No.  I592)(l) 

Descriptors:  'Planning,  'Cities,  'Water  resources 

development,      'Urbanization,      Water     demand 

'Model    studies,    Systems    analysis,    'Evaluation' 

Estimated  costs,  Estimated  benefits.  Management' 

Administration,      Wisconsin,      Maryland,      North 

Carolina. 

Identifiers:  'Planning  models,  Baltimore  (Md). 

Water  resource  planning  theory  and  practice  in  the 
United  States  arc  examined  in  terms  of  their  suita- 
bility   to    deal    with    current    and    future    urban- 
metropolitan  water  resource  problems  and  needs 
The  hypothesis  that  current  theory  and  practice  are 
inadequate  to  this  end  is  examined  by  analysis  of 
current     planning     methodology     and     of    water 
resource    planning    experience    in    selected    U  S 
metropolitan   areas.    An    adapted    water    resource 
planning  model   is  developed   for  specific   use  in 
urban-metropolitan  areas,  and  its  application  is  ex- 
amined  in  general  terms  to   U.S.  water  resource 
planning  during  the  1970^  and,  specifically,  to  the 
situations     in     three     metropolitan     areas      The 
Research   Triangle  Region  of  North  Carolina,  Bal- 
timore, and  Southeastern  Wisconsin.  Brief  analyses 
of  water  resource  planning  problems  in  the  North 
C  amlma  Piedmont  Crescent,  Southeast  England 
and  Tokyo,  Japan,  urbanizing  areas  serve  to  give  an 
international  perspective  to  the  applica  bility  of  the 
model.   I  he  implications  of  the  research  and  analy- 
sis for  water  resource  policy  and  administration  in 
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he  United  States  are  presented  via  a  set  of  findings 
ind  a  list  of  specific  recommendations  for  action  to 
je  taken  by  federal,  state,  and  local  governments  to 
mprove  urban-metropolitan  water  resource 
ilanning  and  management. 
V7 1-09932 


.AND  TENURE  AND  VALUE  RESPONSE  TO 
VATERWAY  IMPROVEMENT:  THEORY  AND 
•RELIMINARY  RESEARCH  DESIGN, 

)klahoma     State     Univ.,     Stillwater,     Dcpt.     of 

xonomics. 

.arkin  Warner. 

Available  from  the  National  Technical  Information 

ervice  as  PB-201  602,  $3.00  in  paper  copy,  $0.95 

i  microfiche.  Oklahoma  State  University,  Water 

Resources    Research    Institute    Research    Project 

cchnical  Completion  Report,  February  1971.  33 

,  5  fig,  49  ref,  append.  OWRR  Project  A-020- 

>KLA(1). 

iescriptors:  'Water  resources  development, 
Oklahoma,  'Navigation,  'Canals,  'Land  tenure, 
conomics,  Land  resources,  Land  development, 
and  management.  Land  use.  Urbanization,  Land 
ppraisal.  Legal  aspects.  Real  property,  Water 
ghts. 

ienlifiers:  'Land  value,  'Arkansas  River,  'Tulsa 
Okla). 

he  impact  of  the  development  of  the  Arkansas 
/atcrway  upon  land  tenure  and  land  value  was  stu- 
ied  using  a  simple  economic  response  model.  It  is 
sscntially  an  extension  of  the  microeconomic 
chavior  of  economic  agents  in  space.  Although 
)mc  of  the  model's  assumptions  are  unrealistic,  an 
ttempt  is  made  to  abstract  from  the  key  features  of 
ic  real  world  patterns  associated  with  the  particu- 
ir  waterway  development  under  study.  Thus  it  is 
ossiblc  to  assess  alternative  strategics  for  empiri- 
al  tests  of  the  model's  hypotheses.  (Knapp-USGS) 
/71-09937 


VALUAT1NG  URBAN  CORE  USAGE  OF 
/ATERWAYS  AND  SHORELINES, 

allelic.  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
us  Labs. 

a  L.  Whitman,  Richard  M.  Davis,  Seymour  E. 
oldstone,  Lois  Molholm,  and  Robin  J.  Milstcad. 
vailablc  from  the  National  Technical  Information 
iTvicc  as  PB-201  054,  $3.00  in  paper  copy,  $0.95 
i  microfiche.  Battcllc,  Columbus  Laboratories, 
cscarch  Report  to  Office  of  Water  Resources 
cscarch  Contract  Number  14-31-0001-3178,  92 
ages.  April  30,  1971,  8  fig.  C-1914  (No.  3178) 
I). 

cscriptors:   'Cities,  'Water  resources  planning. 

Urban  sociology,   'Social  aspects,   'Recreation, 

Urbanization,     'Evaluation,     Regional    analysis, 

^recasting.  Effluents,  Water  quality.  Cost-benefit 

lalysis. 

Icntificrs:     Education,     Housing,    Crime,     Land 

Hues,  Cleveland  (Ohio),  'Urban  core  usage. 

his  research  effort  focused  primarily  on  the  rela- 
jnship  between  water  resources  and  social  quali- 
cs  of  urban  core  areas.  Among  the  subjects 
>ecifically  covered  were  inner  city  water-related 
:creation,  education,  housing,  crime,  and  the  rela- 
;>nship  between  urban  water  resources  and  land 
ilucs.  The  Cleveland  Metropolitan  Area  was 
mnd  to  be  typical  of  large  urban  areas,  and  thus 
as  used  as  a  case  study  for  this  research.  Cleve- 
nd's  water  resources  include  the  Lake  Erie  water- 
on!  and  three  small  rivers,  around  which  the  re- 
on's  major  park  system  is  designed.  In  relation  to 
ncr  city  water-related  recreation,  it  was  found 
lat  under  the  present  set  of  institutional  and  legal 
mstraints  recreation  agencies  would  be  unable  to 
iplcmcnt  new  procedures  in  recreation  planning 
>r  the  purpose  of  providing  more  equitable  recrea- 
jn  opportunities  to  the  residents  of  the  inner  city, 
strategy  for  introducing  new  recreation  planning 
cthods  in  the  Cleveland  systems  was  recom- 
ended.  The  broad  subject  of  'social  quality'  as  it 
ay    relate    to    urban    water    development    was 


defined  and  conceptualized.  It  was  concluded  that 
attitudes  on  the  relationship  in  our  society  between 
social  quality  and  urban  water  development  must 
be  understood  in  order  to  form  a  basis  for  develop- 
ing water  resources  for  the  benefit  of  the  urban 
core  citizen.  (Whitman,  Battelle  Institute-Colum- 
bus Laboratories) 
W7 1-09940 


PLANNING  ANALYSIS  FOR  THE  NON-MAR- 
KET VALUES  OF  WATER  RESOURCES  WITH 
PARTICULAR  EMPHASIS  ON  RECREATION, 

Cornell  Univ.,  Ithaca,  N.Y.  Water  Resources  and 

Marine  Sciences  Center. 

Robert  J.  K alter. 

Technical  Report  No.  27,  March,  1971,  4  p,  9  ref. 

OWRR  Project  B-014-NY  ( 1 ). 

Descriptors:  'Recreation,  'Recreation  demands, 
'Economic  impact,  'Income,  Economics,  Welfare 
(Economics),  Planning,  Forecasting,  Evaluation, 
Water  allocation  (Policy). 

Identifiers:  'Spartial  allocation,  Income  distribu- 
tion. 

To  provide  an  improved  basis  for  investments  in 
water-based  recreational  facilities,  public  decision 
makers  need  appropriate  methodology  and  as- 
sociated data  to  analyze  the  economic  aspects  of 
such  decisions.  This  project  dealt  with  several 
diverse  phases  of  this  issue.  First,  market  oriented 
recreation  demand  functions  for  specific  activities 
were  derived  from  national  recreation  survey  data. 
These  functions  were  utilized  to  develop 
procedures  for  projecting  recreation  demand,  esti- 
mating associated  economic  benefits  and  analyzing 
the  effects  of  a  policy  of  public  pricing  for  recrea- 
tional facilities.  Second,  a  spatial  allocation  model, 
along  linear  programming  solution  lines,  was  for- 
mulated to  show  the  relationship  between  recrea- 
tion demand  and  supply.  Both  the  allocation  model 
and  the  demand  functions  were  used  for  projection 
purposes  in  areas  of  New  York  State.  Third,  a  study 
estimating  the  effects  of  public  outdoor  recreation 
programs  in  New  York  State  on  the  distribution  of 
personal  income  was  carried  out.  Finally,  a  study  of 
the  regional  economic  impact  of  outdoor  recrea- 
tion on  a  five  county  region  surrounding  one  of 
New  York's  Finger  Lakes  was  completed.  The 
results  of  several  previous  phases  of  this  project 
was  utilized  as  a  data  base  for  this  undertaking. 
W7 1 -09944 


PROCEEDINGS  OF  TWENTY-FOURTH  AN- 
NUAL NEVADA  WATER  CONFERENCE. 

24th  Annual  Nevada  Water  Conference 
Proceedings,  Nevada  Division  of  Water  Resources 
and  Nevada  State  Reclamation  Association,  Sep- 
tember 24-25,  1970,  Carson  City,  1970.  131  p. 

Descriptors:  'Nevada,  'Water  resources  develop- 
ment,    'Planning,     Hydrogcology,     River     Basin 
development.  Groundwater,  Surface  waters.  Water 
pollution  control.  Water  supply. 
Identifiers:  'Nevada  Water  Conference. 

The  24th  Annual  Nevada  Water  Conference  con- 
centrated on  the  subjects  of  water  resources 
planning,  water  development,  and  environmental 
protection.  Topics  discussed  included  water  impor- 
tation, Nevada's  water  plan,  runoff  estimation,  the 
impact  of  mining,  open  spaces  policy,  land  law, 
desalting,  environmental  effects  of  water  distribu- 
tion, flow  tracing,  and  basin-wide  planning  ap- 
proaches. In  addition,  the  reports  of  the  Nevada 
Department  of  Fish  and  Game,  the  Army  Corps  of 
Engineers,  the  College  of  Agriculture  of  Nevada 
Univ.,  Bureau  of  Reclamation,  Soil  Conservation 
Service,  Bureau  of  Environmental  Health,  Desert 
Research  Institute,  Bureau  of  Land  Management, 
and  Colorado  River  Commission  were  presented. 
(Knapp-USGS) 
W7 1-09951 


MANAGEMENT  STUDY  OF  A  TRANSITIONAL 
DELTA  SYSTEM, 

STORM  Engineering  Design,  San  Rafael,  Calif. 
For  primary  bibliographic  entry  see  Field  04A. 
W71-10057 


A  DYNAMIC  PROGRAMMING  ALGORITHM 
FOR  THE  OPERATION  OF  THE  GREAT 
LAKES, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
R.  L.  Pentland,  and  N.  E.  Eryuzlu. 
Reprint  Series  No  53,  1 969.  25  p,  6  ref. 

Descriptors:  'Great  Lakes,  'Regulation,  'Dynamic 
programming,  'Computer  programs,  Methodolo- 
gy, Economics,  Operations  research,  Optimization, 
Mathematical  studies,  Benefits,  Economic  efficien- 
cy. Planning,  Evaluation,  Economic  impact, 
Economic  prediction,  Feasibility  studies. 
Identifiers:  Great  Lakes  regulation  studies. 

A  dynamic  programming  algorithm  was  developed 
to  facilitate  operating  policies  pertinent  to  ecologi- 
cal and  economic  management  of  the  Great  Lakes 
by  Canada  and  United  States.  Variations  in  lake 
levels  and  outflows  affect  a  great  diversity  of  in- 
terests, including  hydro-electric  power,  navigation, 
water  supply,  and  recreation.  The  magnitude  of  the 
problem  requires  an  introduction  of  short  cuts  and 
approximations  reducing  computing  costs  to 
reasonable  proportions.  The  discussions  are  limited 
to  the  first  stage  of  investigations,  that  is,  maximiza- 
tion of  economic  benefits  assuming  a 
foreknowledge  of  supplies.  (Wilde-Wisconsin) 
W7 1-10076 


ATLANTA  COASTAL  REGION,  MULTI  AGEN- 
CY OIL  AND  HAZARDOUS  MATERIALS,  POL- 
LUTION CONTINGENCY  PLAN,  REGION  IV. 

Coast  Guard  District  (7th),  Miami,  Fla. 

For  primary  bibliographic  entry  see  Field  05G. 

W7 1-10200 


THE  DETERMINATION  OF  POWER  BENEFITS 
FROM  A  MULTIPURPOSE  WATER  PROJECT, 

K.  Chatikavanij,  F.  W.  Patterson,  and  W.  G. 

Lockctt. 

Engineering  Journal  of  Can,  Vol  53,  No  12,  p  21- 

27,  Dec,  1970.  7  p,  5  fig. 

Descriptors:  'Project  planning.  'Multiple  purpose 
projects,  Hydrologic  data,  Water  resources. 
Hydroelectric  power,  Benefits,  Computer  pro- 
grams, 'Benefit-cost  analysis,  Irrigation,  Electric 
power  production,  Computer  models,  'Simulation, 
Streamflow,  Decision  making.  River  basin  develop- 
ment. 
Identifiers:  Thailand,  Yanhcc  Project  (Thailand). 

Water  resource  development  in  the  broadest  sense 
generates  a  wide  variety  of  benefits.  Some  are  sim- 
ple positive  additions  to  the  economy,  such  as  the 
generation  of  hydroelectric  power,  and  supply  of 
water  for  irrigation,  industrial,  and  domestic  use. 
Other  benefits  produced  by  sewage  disposal  and 
flood  control  schemes  save  the  cost  of  pollution 
and  flood  damage.  These  benefits,  and  those  relat- 
ing to  navigation  and  recreation,  can  be  evaluated, 
some  accurately  and  others  only  approximately. 
Comprehensive  methods  have  evolved  for  optimiz- 
ing the  design  of  multipurpose  water  resource 
systems,  with  a  view  toward  obtaining  maximum 
benefits  at  the  national  or  regional  level.  Such 
analyses  normally  would  be  sponsored  by  Govern- 
ment because  the  interests  of  the  various  sectors  of 
the  economy  involved  may  conflict  at  times.  The 
studies  are  examples  of  the  use  of  simulation 
techniques  to  investigate  various  alternatives  in  the 
design  and  operation  of  water  resource  systems. 
The  simulation  approach  was  facilitated  by  high- 
speed electronic  computers.  The  program  is  not 
self-optimizing  and  should  be  used  primarily  as  a 
model  of  the  system.  The  model  demonstrates  the 
effects  of  different  conditions,  and  a  cold  appraisal 
of  results  is  required  to  arrive  at  important  deci- 
sions. (USBR) 
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W7I-I0383 


BETTER  SPECIFICATIONS  FOR  UN- 
DERGROUND WORK, 

Jacobs  Associates,  San  Francisco,  Calif. 
J.  D.  Jacobs. 

Paper,  American  Society  of  Civil  Engineers,  Na- 
tional Meeting  on  Water  Resource  Engineering, 
Phoenix,  Ariz,  Jan  1971.  16  p. 

Descriptors:  'Specifications,  'Contract  adminis- 
tration. Contracts,  Contracting,  'Underground 
powerplants.  Underground  openings.  Change  or- 
ders, Construction,  Design  modifications.  Claims 
(Contracts),  Bids,  Ovcrbreak,  Payment,  Supports, 
Drawings,  'Tunnels. 
Identifiers:  Changed  conditions. 

Problems  in  contract  specifications,  particularly  for 
large  underground  chambers,  arc  discussed.  To 
help  produce  contract  specifications  that  will  im- 
prove contractor-owner  relations  and  reduce  pro- 
ject costs  by  lower  bids  and  fewer  claims,  several 
suggestions  and  conclusions  are  olTcred:  ( 1  )  study 
alternatives  and  possible  changes  before  the  job  is 
bid;  (2)  make  specifications  fair  and  equitable;  (3) 
seek  advice  of  experienced  construction  super- 
visors while  writing  specifications;  (4)  tailor  every 
specification  to  the  particular  project;  (5)  use  the 
changed  conditions  clause  along  with  a  frank  state- 
ment of  expected  conditions;  (6)  provide  a  fair 
system  for  ovcrbreak  reimbursement;  (7)  permit 
the  contractor  a  voice  regarding  temporary  excava- 
tion supports;  (X)  provide  for  a  technical  commit- 
tee to  pass  on  matters  of  excavation  supports;  (  ( ) 
ensure  that  contract  drawings  do  not  predict  physi- 
cal conditions  which  may  differ  from  those  actually 
encountered;  (10)  give  quantities  of  support  items 
only  for  purposes  of  comparison  of  total  bids;  (  I  !  ) 
do  not  predetermine  unit  bid  prices;  (12)  settle 
extra  work  adjustment  by  negotiation,  not  by  pre- 
stated  formulae;  (13)  prcqualification  of  bidders 
for  large  underground  chambers  is  probably  im- 
practical. (  USHR  ) 
W7I-I040I 


WELL  TECHNOLOGY   SERVES  THE   MINING 
INDUSTRY. 

Universal  Oil  Products  Co.,  Si    Paul.  Minn.  John- 
son Div. 

for  prim. ii  \  bibliographic  entry  see  field  04B. 
W  7  1-10423 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


RESEARCH     IS     GUIDE     FOR     ESTIMATING 
WELL  COSTS. 

Universal  Oil  Products  Co.,  St.  Paul.  Minn.  John- 
son Div 

For  primary  bibliographic  entry  see  field  OXA. 
W7I-I0424 


6E.  Water  Law  and  Institutions 


WELL   REGULATIONS 
ABATEMENT. 


AND   POLLUTION 


California  Public  Resources  Code  Ann  sees  3220 
Ihru  3229  (West  1956). 

Descriptors  'California,  *<)il  wells.  'Walcr  pollu- 
tion. 'Well  regulation*.  Groundwater,  Well  cas- 
ings. Pollution  abatement.  Water  wells.  Drilling, 

Well  permits.  Irrigation.  Domestic  water.  Oil,  Oil 
industry.  Natural  gas.  testing,  lest  procedures. 
Onsite  tesls.  Water  quality  control.  Water  pollution 
sources.  Water  pollution  control.  Administrative 
agencies.  Legislation,  Permits,  legal  aspects. 

Water-tight  and  adequate  melal  casings  shall  be 
used  4)11  all  wells  producing  oil  or  gas  in  order  Ifl 
prevent  water  pollution  of  both  surface  and  un- 
derground     waters      suitable      for      irrigation      or 


domestic  purposes.  Whenever  it  shall  appear  that 
water  is  becoming  contaminated  with  oil  or  gas 
from  a  well,  a  shut-off  test  shall  be  ordered  for  the 
well.  If  results  of  the  test  are  unsatisfactory,  a 
second  shut-off  test  may  be  ordered.  Necessary 
remedial  work  shall  be  ordered  to  prevent  further 
water  pollution  or  damage  to  oil  and  gas  deposits. 
Forms,  procedures,  and  time  requirements  for  the 
ordering  of  tests  and  remedial  work  are  set  forth. 
Every  person  producing  oil  or  gas  shall  file  a 
monthly  statement  of  the  amount  of  oil  produced. 
the  number  of  wells,  and  the  disposition  of  gas 
produced  during  the  month.  Before  abandoning 
any  well,  the  owner  shall  take  the  steps  necessary  to 
protect  waters  against  pollution  from  the  infiltra- 
tion of  detrimental  substances,  and  shall  inform  the 
proper  authorities  of  such  steps.  (Smiljanich- 
Florida) 
W7 1-09933 


PLACER  MINING  WATER  POLLUTION, 

California  Public  Resources  Code  Annot  sees  255  I 
thru  2559  (West  1956). 

Descriptors:  'California,  'Placer  mining,  'Water 
pollution,  'Pollution  abatement.  Mining,  Water 
quality  control,  Water  pollution  sources.  Water 
pollution  effects.  Pollutants,  Dredging,  Transporta- 
tion, Streams.  Watersheds  (  Basins),  Permits,  Adju- 
dication procedure.  State  governments.  Settling 
basins.  Mine  water.  Mine  wastes.  Aluminum,  Lime, 
Administrative  agencies.  legislation.  Legal 
aspects. 
Identifiers:  Public  nuisance. 

Any  operator  of  a  placer  mine  on  any  stream  or  on 
the  watershed  of  any  tributary  of  the  Sacramento 
or  San  Joaquin  Rivers,  who  does  not  hold  a  permit 
to  operate  from  the  California  Debris  Commission, 
shall  supply  the  county  in  which  the  mine  is  situ- 
ated with  certain  required  information,  including 
details  of  the  mining  operation.  Precautions 
required  to  be  taken  to  prevent  water  pollution  in- 
clude construction  of  settling  ponds  and  mixture  of 
certain  chemicals  with  the  mining  effluent. 
Procedures  are  outlined  for  the  transportation  of 
dredgers  across  streams,  along  with  penal  provi- 
sions. Other  remedies  to  abate  water  pollution  from 
placer  mining  include  injunctions  to  prevent  a 
public  nuisance  and  available  civil  actions.  (Smil- 
janich-l  lorida) 
W7  1-09934 


OCEAN  WATER-CONTACT  SPORTS. 

California  Health  and  Safety  Code  Ann  sees  24 1 55 
thru  24159  (West  1967). 

Descriptors:  'California,  'Water  spoits,  'Regula- 
tion, 'Water  pollution.  Legislation.  State  govern- 
ments. Legal  aspects.  Water  law.  Oceans,  Environ- 
mental sanitation.  Water  quality.  Bacteria,  Water 
pollution  sources.  Bays,  Standards,  Recreation, 
Beaches,  Walcr  utilization.  Safety. 

A  water  contact  sport  is  any  sport  where  the  body 
of  the  person  comes  into  physical  contact  with 
water.  Boating  and  fishing,  are  not  included,  but 
swimming,  suifboarding.  and  water-skiiing  are  in- 
cluded. The  Slate  Department  of  Public  Health  su- 
pervises sanitation,  healthfulness.  and  safely  of  the 
public  beaches  and  public  water-contact  sport 
areas  of  the  ocean  waters  and  bays  of  the  state.  The 
Department  may  make  and  enforce  such  rules  and 
regulations  as  are  deemed  proper.  These  rules  and 
regulations  shall  include  suitable  standards  of  safe 
bacteria  count  for  water-contact  sports  areas 
specified  by  the  state  or  regional  water  pollution 
control  boards.  Any  violation  of  these  rules  and 
regulations  is  a  misdemeanor.  This  article  shall  not 
be  construed  to  give  the  Department  of  Public 
Health  the  authority  to  fix  the  areas  wherein  water- 
contact  sports  are  allowed.  ( Johnson-Florida) 
W7  I -09935 


GRANTS  FOR  WAFER  POLLUTION  CON- 
TROL. 

Code  of  Federal  Regulations,  Title  I X.  Chap  V 
part  601  (1970)   23  p. 

Descriptors:  'Water  pollution  control,  'Grants. 
'Administrative  agencies,  'Regulation,  Water  pol- 
lution. Pollutants,  Pollution  abatement.  Adminis- 
trative decisions  Treatment  facilities  Water  trcit- 
ment,  Waste  treatment.  Discharge  (Water),  Storm 
drains.  Storm  runoff.  Training,  Financing,  Ad- 
ministration, Federal  government. 

The  first  subpart  of  this  regulation  promulgated  by 
the  Federal  Water  Pollution  Control  Administra- 
tion establishes  uniform  definitions  of  commonly- 
used  words  and  procedures  for  allotment,  amounts, 
and  payments  of  federal  funds  to  state  agencies. 
Subpart  B  pertains  to  grants  for  construction  of 
treatment  works;  definitions  are  promulgated, 
along  with  provisions  for:  ( I )  grant  conditions;  (2) 
assurances  from  applicants;  (3)  payments;  (4)  final 
settlement;  and  (5)  criteria  for  considering 
propriety  of  federal  aid.  Grants  for  demonstration 
projects  for  the  control  of  discharges  from  storm- 
water  or  combined  sewer  systems  are  regulated  by 
subpart  C;  included  are  regulations  governing:  (  I  ) 
applications  for  grants;  (2)  grant  limitations;  (3) 
grant  conditions;  (4)  assurances  from  applicants; 
and  (5)  determining  desirability  of  projects.  Sub- 
part D  pertains  to  grants  for  research,  training,  and 
demonstration  projects  and  is  further  divided  into 
four  areas:  (1)  applicability  and  definitions;  (2) 
eligibility,  award,  and  termination;  ( 3  )  grant  condi- 
tions; and  (4)  grantee  accountability.  Regulations 
for  awards  of  research  fellowships  are  contained  in 
subpart  K.  (Hart-Florida) 
W7  I -09939 


INLAND  LAKES  AND  SHORELANDS 
MANAGEMENT  IN  THE  GREAT  LAKES 
STATES  AND  NEW  ENGLAND. 

Huron    River    Watershed    Council.    Ann    Arbor, 
Mich.  Inland  Lakes  and  Shore-land  Project. 
For  primary  bibliographic  entry  see  Field  04 A. 

W7  I -09945 


DOMESTIC  WATER  AND  ICF:. 

Idaho  Code,  sees  37-2101  thru  37-2  103  (  [961  ). 

Descriptors:  'Idaho,  'Ice,  'Water  supply,  'Water 
pollution.  Pollution  abatement.  Water  pollution 
control.  Water  quality  control.  Water  pollution 
sources.  Chemicals,  Bacteria,  Domestic  wastes.  In- 
dustrial wastes.  Water  purification.  Potable  water. 
Public  health.  Water  pollution  treatment.  Water 
quality.  Standards,  Domestic  water.  Legislation, 
Regulation,  Legal  aspects. 
Identifiers:  Penalties. 

Ice  manufactured  or  stored  for  human  consump- 
tion shall  be  made  from  pure  water,  and  shall  be 
stored  so  as  to  prevent  pollution  of  the  ice  from 
foreign  matters.  Ice  manufactured  or  stored  in 
violation  of  the  statute  shall  be  deemed  polluted 
ice.  unfit  for  human  consumption,  and  prohibited 
from  sale  to  the  public.  Pursuant  to  standards 
promulgated  by  the  state  board  of  health,  any  per- 
son maintaining  a  plant  or  system  of  water  supply 
to  the  public  shall  keep  the  water  free  from  all  pol- 
lution, chemical  or  bacterial,  in  order  to  preserve 
the  quality  and  safely  of  water  and  water  supply 
systems.  Violations  of  these  requirements  shall 
constitute  a  misdemeanor.  (Smiljanich -Florida) 
W7  1-09979 


POLLUTION  OF  IRRIGATION  WORKS. 
WATER  SUPPLIES,  AND  WATER  COURSES. 

Idaho  Code  sees  18-4301.  18-5X03,  18-5807,  18- 
701  3  (  1 948). 

Descriptors:  'Idaho,  'Water  pollution,  'Water 
supply.  'Domestic  water.  Pollution  abatement. 
Water  pollution  sources.  Water  pollution  control. 
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/atcr  quality.  Potable  water.  Pollutants,  Animal 
•astcs  (Wildlife),  Farm  wastes.  Domestic  wastes, 
rigation  water.  Rivers,  Streams,  Canals,  Ditches, 
cservoirs,  Waste  dumps.  Waste  disposal.  State 
uvcrnments,  Treatment  facilities.  Legislation, 
cgal  aspects. 

iterfcrcnccs  with  ditches,  canals,  or  reservoirs,  in- 
uding  the  dumping  of  waste  materials  into  such 
jnvcyanccs,  shall  be  unlawful.  The  dumping  of 
le  carcass  of  any  dead  animal  or  other  animal 
astcs  into  any  watercourse  is  prohibited,  as  is 
aving  any  dead  animal  in  the  proximity  of  a 
ream  or  irrigation  works  so  as  to  render  the  water 
lfit  for  domestic  use.  To  prevent  water  pollution, 
hencver  any  structure  maintained  to  store  water 
r  domestic  purposes  is  wholly  enclosed  by  a  fence 
)stcd  with  warnings,  it  shall  be  unlawful  for  any 
;rson  to  throw  any  substance  within  the  area  en- 
osed  without  the  permission  of  the  owner.  (Smil- 
nich-Florida) 
71-09983 


KF.ATION  OK  THE  STATE  BOARD  OF 
EALTH. 

yoming  Statutes  sees  35-10,35-19(1959). 

L-seriptors:  *Wyoming,  *Watcr  pollution,  'Pollu- 
>n  abatement,  'Administrative  agencies.  Water 
lality  control.  Water  pollution  control.  Water 
illution  sources.  Water  supply.  Sewage  disposal, 
:wage  treatment.  Municipal  wastes.  Industrial 
istes.  Environmental  sanitation.  Regulation,  Ad- 
inistr.ilr.in  Adjudication  procedure  legislation 
:gal  aspects.  Public  health.  Water  pollution  treat- 
em.  State  governments. 

le  State  Hoard  of  Health  is  hereby  created,  to  be 
imposed  of  five  members,  whose  qualifications 
e  set  forth.  Members  shall  serve  for  staggered  six 
ar  terms.  Provisions  are  made  for  appointment  of 
ficers,  regularity  of  meetings,  compensation  of 
Embers,  and  procedures  to  be  followed.  The 
>ard  is  authorized  to  investigate  the  pollution  of 
earns  and  natural  waters  and  to  investigate  all 
iter  works  and  water  systems  to  determine  the 
nilary  and  economic  effects  of  such  pollution. 
le  Hoard  is  also  authorized  to  conduct  cxperi- 
jnts  to  determine  the  existence  of  pollution,  and 
institute  proceedings  to  abate  water  pollution, 
miljanich-l-lorida) 
71-09988 


ATF.R  USE  ACT. 

aska  Statutes  sees  46. 15.010  thru  46.15.270 
9(id). 

.•scriptors:  'Alaska.  'Appropriation.  'Beneficial 
C,  'Water  utilization.  Prior  appropriation.  Adju- 
ration procedure.  Administrative  agencies, 
version.  Permits.  Priorities.  Unappropriated 
iter.  Public  rights.  Water  law.  legal  aspects, 
gislation.  Water  pollution.  Water  pollution  con- 
>l.  Water  users.  Water  rights. 

ic  Department  of  Natural  Resources  is  granted 
thority  to  determine  and  adjudicate  rights  in  all 
He  waters.  Waters  occurring  in  a  natural  state  are 
served  to  the  people,  subject  to  appropriation 
d  beneficial  use.  The  Act  sets  out  the  criteria  and 
iiccdurc  for  obtaining  a  permit  to  appropriate 
iter,  along  with  the  rights  of  prior  appropriators. 
olation  of  appropriation  statutes  and  regulations 
declared  a  misdemeanor.  The  Act  establishes  a 
ater  Resources  Hoard,  whose  function  is  to  ad- 
e  the  governor  on  all  water  use  and  appropria- 
n  matters,  including  the  prevention  of  pollution. 
Iadscn-F  lorida ) 
71-10067 


ATER  POLLUTION  CONTROL  ACT. 

aska    Statutes    sees    46.05.010    thru    46.05.240 
966). 

.'scriptors:  'Alaska.  'Legislation.  'Water  pollu- 
>n  control,  'Public  health.  Non-structural  alter- 


natives. Water  quality  control,  Impaired  water 
quality.  Pollution  abatement,  Standards,  Sewage 
disposal.  Human  population.  Industrial  use 
(Water),  Permits. 

This  Act  vests  in  the  Department  of  Health  and 
Welfare  the  authority  to  abate  and  prevent  pollu- 
tion. The  key  provision  of  the  Act  declares  that  no 
person  or  legally  recognized  entity  may  pollute  or 
add  to  the  pollution  of  any  body  of  surface  or  un- 
derground water,  natural  or  artificial,  public  or 
private,  inland  or  coastal,  fresh  or  salt,  which  is 
within  or  contiguous  with  the  state's  border.  Pollu- 
tion is  described  as  contamination  of  water  in  a 
manner  which  creates  a  nuisance,  or  makes  water 
unclear,  noxious,  impure,  or  unfit  so  that  the  waters 
are  actually  or  potentially  harmful  or  detrimental 
to  the  public  health,  to  fish  and  animals,  or  to 
domestic,  commercial,  industrial,  or  recreational 
use.  The  Department  has  the  authority  to  set  water 
standards  which  arc,  as  a  matter  of  express  public 
policy,  consistent  with  public  health,  wildlife  con- 
servation and  industrial  development.  Injunctive 
relief  may  be  sought  against  individuals  acting  in 
contravention  of  an  order  or  determination  of  the 
Department.  Willful  violators  arc  guilty  of  a 
misdemcaner  and  may  be  fined,  imprisoned,  or 
both,  for  each  separate  violation  of  the  act.  ( Kohla- 
Florida) 
W7  1-10068 


WATER  POLLUTION-PROTECTION  FROM. 

Revised  Code  of  Washington  Ann,  sees  35.88.010 
thru  35.88.090  (1965). 

Descriptors:  'Washington,  'Water  pollution  con- 
trol, 'Water  supply,  'Public  health.  Water  pollu- 
tion sources.  Water  pollution  treatment.  Cities, 
Local  governments.  Water  sources.  Water  storage. 
Water  purification.  Water  treatment.  Impaired 
water  quality.  Pollutants,  Path  of  pollutants. 
Legislation,  Administration,  Remedies,  Public  utili- 
ties. 

To  protect  the  water  supply  of  their  inhabitants,  ci- 
ties and  towns  are  given  jurisdiction  over  all  pro- 
perty occupied  by  those  structures  that  convey  and 
store  water  and  over  all  sources  of  supply,  whether 
within  or  without  the  i_ity  limits.  Kich  city  may 
enact  ordinances  prescribing  what  acts  are  offenses 
subject  to  penally  or  punishment.  Special  police 
shall  enforce  these  ordinances.  Pollution  is 
declared  to  be  a  nuisance  and  must  be  abated:  (  I  ) 
punishment  for  creating  a  nuisance  may  be  a  fine  of 
up  to  $500;  (  2  )  a  failure  by  the  violator  to  abate  the 
nuisance  upon  a  court  order  subjects  him  to  the 
court's  costs  in  abating  it;  and  (3)  the  city  may  seek 
a  permanent  injunction  against  such  nuisances. 
Upon  investigation  of  infractions,  the  mayor  and 
city  health  officers  are  directed  to  enforce  this  act 
by  arrest  and  prosecution  of  \  iolators.  Special 
provisions  are  made  for  inland  cities  over  100.000 
prohibiting  the  discharge  of  sewage  into  water  sup- 
plies and  directing  the  periodic  inspection  of 
disposal  systems  by  the  director  of  health.  (Rees- 
I- lorida) 
W7  1-1007  I 


CONSERVATION  COMMITTEE  TO  PREVENT 
POLLUTION  OF  WATERS  BY  OIL  INDUSTRY. 

Revised  Code  of  Washington  Ann  sees  78.52.020, 
78.52. 160  <  1962). 

Descriptors:  'Washington.  'Oil  industry.  'Water 
pollution.  'Water  pollution  control.  Oil.  Oil  wells. 
Oil  wastes.  Saline  water  intrusion.  Water  pollution 
sources.  Legal  aspects.  Water  law.  Legislation.  Ad- 
ministrative agencies.  Administration. 

An  oil  and  gas  conservation  committee  is  created 
by  this  Act.  The  authority  of  this  committee  with 
respect  to  water  pollution  control  includes:  (  1 ) 
requiring  that  drilling,  easing,  operating  and 
plugging  of  oil  and  gas  wells  be  done  so  as  to 
prevent  pollution  of  fresh  water  supplies  by  oil.  gas. 
or  salt  water;  and  (2)  requiring  surety  bonds  to  in- 
sure the  sealing  of  each  dry  or  abandoned  well. 
( Madsen-F  lorida ) 


W7  1-10073 


PUBLIC  HEALTH-POLLUTION  OF  WATER 
SUPPLY  PROSCRIBED. 

Revised  Code  of  Washington  Ann  sees  70.54.010 
thru  70.54.040  (1962). 

Descriptors:  'Washington,  'Water  quality  control, 
'Water  pollution  control,  'Public  health.  Wells, 
Springs,  Streams,  Rivers,  Lakes,  Water  pollution. 
Water  pollution  sources.  Water  works.  Municipal 
water,  Watersheds  (Basins),  Legal  aspects,  Water 
law.  Legislation. 

Proscribed  and  made  punishable  by  these  sections 
arc:  ( 1  )  the  pollution  of  any  spring,  well,  stream, 
river,  or  lake  used  or  fit  to  be  used  for  human  con- 
sumption; (2)  the  pollution  of  the  watershed  of  a 
municipality  in  an  adjoining  state;  and  ( 3 )  knowing 
distribution  of  impure  water  for  public  or  private 
use.  The  state  commissioner  of  health  is  given  the 
duty,  upon  request,  of  advising  city  and  county  offi- 
cials on  sanitary  and  water  quality  matters.  (Mad- 
sen-Florida) 
W71-10074 


NUISANCE  (WATER  POLLUTION). 

Revised  Code  of  Washington  Ann  sees  9.66.010 
thru  9.66.050  (1961). 

Descriptors:  'Washington,  'Pollution  abatement. 
•Water  pollution.  'Remedies,  Water  pollution 
control,  Water  pollution  sources.  Water  quality. 
Water  quality  control.  Public  health,  Public  rights. 
Transportation,  Navigable  waters.  Lakes,  Streams, 
Navigable  rivers.  Waste  disposal.  Waste  dumps. 
Legislation.  Adjudication  procedure.  Legal 
aspects. 
Identifiers:  'Public  nuisance.  Penalties. 

Any  act  or  omission  which  shall  pollute  or  obstruct 
a  lake  or  navigable  watercourse  shall  be  a  public 
nuisance.  Where  no  specific  punishment  is  other- 
wise prescribed  by  law,  a  public  nuisance  shall  be 
considered  a  misdemeanor.  With  certain  excep- 
tions, any  judicial  officer  may  order  abatement  of 
the  nuisance  in  addition  to  fine  or  punishment.  It 
shall  be  a  gross  misdemeanor  to  deposit,  leave,  or 
keep  any  unwholesome  substance  or  to  maintain 
any  business  detrimental  to  the  public  health  on  or 
near  a  watercourse  of  public  travel.  ( Siniljanich- 
I  lorida) 
W7 1 -10078 


POLLUTION  OF  AQUATIC  HABITATS. 

California  Fish  and  Game  Code  Ann.  sees  5650 
thru  5802  (  West  1 958 ).  6  p. 

Descriptors:  'California.  'Water  pollution,  'Pollu- 
tant identification,  'Mining,  State  governments. 
Legislation,  Legal  aspects.  Abatement,  Pollution 
abatement.  Water  pollution  control.  Pollutants, 
Wastes,  Water  pollution  sources.  Public  health. 
Water  quality.  Regulation,  Water  policy.  Water 
rights.  Hydraulic  mining.  Mine  wastes. 

Regulations  make  it  unlawful  to  deposit  in,  permit 
to  pass  into,  or  place  where  it  can  pass  into  the 
waters  of  the  state  any  of  a  list  of  specific  materials. 
Whenever  the  Department  of  Fish  and  Game  deter- 
mines that  a  continuing  and  chronic  condition  of 
pollution  exists,  it  shall  report  such  condition  to  the 
appropriate  regional  water  pollution  control  board 
and  work  with  the  board  hi  correct  the  condition. 
The  Department  of  Public  Health  may  examine 
shellfish  areas  and  determine  whether  such  an  area 
is  so  contaminated  by  sewage  that  the  taking  of 
shellfish  therefrom  may  constitute  a  threat  to  the 
lives  or  health  of  human  beings;  it  is  unlawful  to 
take  shellfish  from  an  area  determined  to  be  a 
menace  to  human  health.  It  is  unlawful  to  conduct 
any  mining  operations  in  the  Trinity  and  Klamath 
River  Fish  and  Game  District  during  certain 
periods.  It  is  also  unlawful  to  pollute,  muddy,  con- 
taminate, or  soil  the  waters  of  this  district  or  to 
operate  a  hydraulic  mine  that  effects  these  waters. 
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Any  structure  that  contributes  to  prohibited  condi- 
tions in  the  district  is  a  public  nuisance.  (Johnson- 
Florida) 
W71-10081 


DISCHARGES  INTO  CERTAIN  WATERS. 

California  Harbors  and  Navigation  Code  Ann  sees 
133.  134  (West  1955). 

Descriptors:  'California,  *Water  quality  control, 
•Oil  wastes,  'Wood  wastes,  Legislation,  Legal 
aspects.  Regulation,  Water  law.  Water  pollution 
control,  State  governments,  Oil,  Water  pollution 
sources,  Wastes,  Pollutants,  Pollutant  identifica- 
tion, Waste  disposal,  Waste  storage,  Navigable 
waters,  Ships,  Bays. 

Except  in  case  of  emergency  imperiling  life  or  pro- 
perty, or  unavoidable  accident,  collision,  or  strand- 
ing, or  as  otherwise  permitted  by  law,  it  constitutes 
a  misdemeanor  for  any  person  to  discharge,  or 
suffer  the  discharge  of  oil  by  any  methods,  means, 
or  manner,  into  or  upon  the  navigable  waters  of  the 
state  of  California  from  any  vessel  using  oil  as  fuel 
for  the  generation  of  propulsion  power,  or  any  ves- 
sel carrying  or  having  oil  in  excess  of  that  necessary 
for  its  lubricating  or  lawful  requirements.  The  term 
'oil'  means  oil  of  any  kind  or  in  any  form.  Every 
person  who  throws,  deposits,  or  permits  another  in 
his  employ  to  throw  or  deposit,  any  sawdust,  slabs, 
or  refuse  lumber,  in  any  place  where  it  may  be  car- 
ried or  fall  into  the  waters  of  Humboldt  Bay, 
without  first  having  constructed  piers,  bulkheads, 
dams,  or  other  contrivances,  approved  by  the 
board  of  supervisors  of  Humboldt  County,  to 
prevent  their  escape  into  the  channels  of  the  bay,  is 
guilty  of  a  misdemeanor.  (Johnson-Florida) 
W71-10085 


CORPORATIONS  TO  STORE  SALT  WATER, 

Texas  Civil  Statutes  Ann,  art  7572  thru  7574 
(1954). 

Descriptors:  'Texas,  *Watcr  pollution  sources, 
*Salinc  water-freshwater  interfaces,  'Oil  fields,  Oil 
industry.  Drilling,  Oil  wastes.  Oily  water.  Oil-water 
interfaces,  Salts,  Saline  soils.  Streams,  Irrigation,  Ir- 
rigation water.  Organizations,  Condemnation, 
Water  storage,  Water  utilization,  Canals,  Pipes, 
Reservoirs,  Pumping,  Water  pollution  treatment. 
Stream  improvement. 

Corporations  may  be  created  to  gather,  store,  and 
impound  water  containing  salt  or  other  impurities 
produced  in  the  drilling  and  operation  of  oil  and 
other  wells,  and  to  prevent  the  flow  thereof  into 
streams  being  used  for  irrigation.  These  corpora- 
tions may  exercise  several  rights,  including:  ( 1 )  the 
ownership  and  operation  of  ditches,  pipe  lines, 
levees,  and  reservoirs  for  gathering  and  storing  this 
water,  and  for  the  protection  of  such  reservoirs 
from  damage  by  surface  waters;  (2)  the  power  to 
condemn  lands;  and  (3)  the  right  to  cross  with  their 
ditches  pipe  lines  under  highways,  railroads, 
■ogging  roads,  or  canals,  so  long  as  use  of  these 
facilities  remains  impaired  only  for  a  reasonably 
necessary  period.  Such  corporations  shall  also 
serve  all  producers  of  such  waters  in  the  gathering, 
impounding,  and  storage  of  these  waters  in  propor- 
tion to  the  needs  of  such  producers.  Such  service 
shall  be  provided  at  a  fair  and  reasonable  charge 
without  discrimination  between  producers.  (Recs- 
Florida) 
W7 1 -10097 


STOCKMEN'S    LIABILITY    UNDER    THE    MIS- 
SOURI NUISANCE  LAW, 

Missouri  Univ.  Columbia. 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-IOI03 


POLLUTION  OF  THE  HIGH  SEAS  RESULTING 
FROM  DRILLING  AND  PRODUCING  OPERA- 
TIONS- FKDKKAL  JURISDICTION  AND 
OPERATOR  LIABILITY, 

I  or  primary  bibliographic  entry  see  Field  05G 


W71-10112 


MISSOURI    RIVER    BASIN    WATER    QUALITY 
STANDARDS. 

Missouri  Water  Pollution  Board,  Jefferson  City. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-10II3 


SOLID  WASTE  DISPOSAL  STANDARDS. 

Wisconsin  Natural  Resources  Board,  Madison. 
For  primary  bibliographic  entry  see  Field  05G 
W71-10114 


RULES  FOR  THE  PREVENTION  AND  CON- 
TROL OF  OIL  POLLUTION  IN  THE  WATERS 
OF  THE  COMMONWEALTH. 

Massachusetts   Div.    of  Water   Pollution   Control, 

Boston. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10115 


BASIN  REGULATIONS-WATER  QUALITY 
(WATER  QUALITY  STANDARDS,  ABATE- 
MENT, AND  ENFORCEMENT  PROCEDURES). 

Delaware  River  Basin  Commission,  Trenton,  N.  J. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-10116 


WATER  POLLUTION  CONTROL  LAWS. 

Washington  Dept.  of  Ecology,  Olympia. 

For  primary  bibliographic  entry  sec  Field  05G 

W71-10117 


ENVIRONMENTAL  LAW:  NEW  LEGAL  CON- 
CEPTS IN  THE  ANTIPOLLUTION  FIGHT, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10118 


WATER  QUALITY  STANDARDS  FOR  WATERS 
OF  INDIANA. 

Indiana    Stream    Pollution    Control    Board,    Indi- 
anapolis. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10119 


REGULATIONS  GOVERNING  THE  USE  OF 
WATER  RESOURCES  AND  PUBLIC  SUBAQUE- 
OUS LANDS. 

Delaware  Water  and  Air  Resources  Commission, 
Dover. 

1969.  34  p,  1  fig,  2  tab. 

Descriptors.  'Delaware,  'Well  regulation,  'Beds, 
♦Water  utilization.  Water  pollution,  Regulation, 
Control,  Inspection,  Permits,  Well  permits.  Ad- 
ministrative agencies.  Drilling,  Subsurface  waters. 
Well  spacing.  Wells,  Drawdown,  Drill  holes, 
Drilling,  Pipes,  Pumping,  Pumps,  Well  casings] 
Water  table.  Water  pollution  control. 

The  policy  governing  Water  and  Air  Resources 
Commission  actions  is  stated  to  be:  ( I  )  the 
development,  utilization,  and  control  of  water 
resources  and  public  subaqueous  lands  so  as  to 
make  the  maximum  contribution  to  the  public 
benefit,  and  (2)  the  control  of  the  development  and 
use  of  water  resources  and  subaqueous  lands  so  as 
to  effectuate  full  utilization,  conservation,  and  pro- 
tection of  such  resources.  The  administrative  prin- 
ciples governing  the  Commission's  actions  arc  set 
forth  to  comply  with  the  stated  governing  policy. 
Comprehensive  and  detailed  regulation  of  the  in- 
stallation, use,  and  abandonment  of  water  wells 
under  close  commission  control  is  established.  A 
Water  Well  Contractors  Licensing  Board  is 
established  under  the  Commission  to  control  mem- 
bership and  work  quality  of  well  contractors  in 
Delaware.  Finally,  regulations  are  established  for 
the  use,  leasing,  and  sale  of  public  and  private  sub- 
aqueous lands,  with  emphasis  on  the  Commission's 
ability  to  achieve  the  policy  goals  of  water  conser- 


vation when  dealing  with  subaqueous  lands.  (Hor- 

witz-Florida) 

W71-I0I20 


WATER  QUALITY  CONTROL  ACT. 

California  Water  Code  Ann,  sees  13000,  13001 
13002,  13020  (West  1971). 

Descriptors:  'California,  'Water  resources 
development,  'Water  quality  control,  'Water 
quality.  Reasonable  use,  Legislation,  State  govern- 
ments, Planning,  Legal  aspects.  Regulation,  Water 
resources,  Rejoins,  Watersheds  (Basins),  Water 
conservation,  Economics,  Water  control.  Water 
pollution  control,  Social  values. 

The  legislature  of  California  finds  and  declares  that 
the  people  of  the  state  have  a  primary  interest  in 
the  conservation,  control,  and  utilization  of  the 
water  resources  of  the  state,  and  that  the  quality  of 
all  the  waters  of  the  state  shall  be  protected  for  use 
and  enjoyment  by  the  people  of  the  state.  The 
legislature  further  finds  and  declares  that  activities 
and  factors  which  may  affect  the  quality  of  the 
waters  of  the  state  shall  be  regulated  to  attain  the 
highest  water  quality  which  is  reasonable,  consider- 
ing all  demands  being  made  and  to  be  made  on 
those  waters  and  the  total  values  involved,  and  that 
state  control  can  be  most  effectively  administered 
on  a  regional  basis.  It  is  the  intent  of  the  legislature 
that  primary  responsibility  for  the  coordination  and 
control  of  water  quality  be  with  the  state  board  and 
each  regional  board.  Specific  powers  and  rights  are 
unaffected  by  any  provision  of  this  division  or  any 
ruling  of  the  state  on  a  regional  board.  This  division 
shall  be  known  as  the  Porter-Cologne  Water  Quali- 
ty Control  Act.  (Johnson-Florida) 
W71-10121 


DEFINITIONS  UNDER  STATE  WATER  QUALI- 
TY ACT. 

California  Water  Code  Ann,  sec  13050  (West 
1971). 

Descriptors:  'California,  'Water  Quality  Act, 
'Water  pollution  control,  Water  allocation  (Pol- 
icy), Water  resources  development,  Water  pollu- 
tion sources,  Water  purification.  Wastes,  Waste 
treatment.  Waste  disposal,  Water  reuse.  Reclama- 
tion (Waste  water).  Water  conservation,  Water 
treatment,  Water  users.  Agriculture,  Farm  wastes. 

This  section  of  the  Water  Code  lists  the  definitions 
used  in  California's  Water  Quality  Act.  Regional 
boards  administer  the  program.  Persons  under  the 
board's  jurisdiction  include  private  organizations 
and  corporations,  as  well  as  cities,  counties,  and 
agencies  of  the  state  and  the  United  States  when 
authorized  by  federal  law.  All  waters  of  the  state, 
surface  or  underground,  are  covered  by  the  Act, 
which  seeks  to  promote  beneficial  uses  of  these 
waters.  Such  uses  include  domestic,  municipal, 
agricultural,  industrial,  and  recreational.  The  con- 
trol of  wastes  extends  to  sewage  and  other  sub- 
stances associated  with  human  habitation,  manu- 
facturing, producing,  or  processing.  The  water 
quality  control  plan  is  threefold:  ( 1 )  to  protect 
beneficial  uses,  ( 2 )  to  maintain  water  quality  objec- 
tives and  (3)  to  provide  a  program  of  implementa- 
tion. Contaminants,  polltutants,  and  nuisances  are 
defined.  The  Act  excludes  from  waters  of  the  state 
irrigation  waters  containing  chemicals  and  fertil- 
izers. Agricultural  operations  arc  not  required  to 
file  reports  of  waste  discharges  with  the  regional 
boards.  Since  agricultural  operations  arc  not  issued 
waste  discharge  requirements,  they  are  outside  the 
jurisdiction  of  the  regional  boards.  Thus  the  Act 
encourages  the  growth  and  stability  of  irrigation 
farming.  (Recs-Florida) 
W7I-10122 


STATE  WATER  QUALITY  CONTROL. 

California  Water  Code  Ann,  sees    13100,    13120 
thru  13  169  (West  1971). 


54 


WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


escriptors:  *Califomia,  *  Water  Quality  Act,  *Ad- 
linistration,  'Standards,  Water  quality  control, 
'ater  pollution  control,  Water  policy,  Regulation, 
fater  conservation,  Water  resources  develop- 
ent.  Permits,  Planning,  Political  aspects,  Federal 
jvernment.  State  governments,  Local  govern- 
ents,  Inter-agency  cooperation,  Commissions, 
egislation,  Statutes,  Cost  comparisons.  Cost  allo- 
ition. 
entifiers:  'California  Water  Plan. 

nese  sections  of  the  California  statutes  provide  for 
e  creation  of  a  state  Water  Resources  Control 
jard,  a  Water  Quality  Advisory  Committee,  and 
gional  quality  control  boards;  they  also  outline 
e  powers  and  duties  of  the  Board.  The  Advisory 
ammittee's  function  is  to  advise  the  Board  upon 
gional  problems  and  technical  matters;  its  mem- 

rs  are  the  nine  regional  board  chairmen  and  nine 
ipointees  of  the  governor  who  are  qualified  in 
ccialized  fields.  The  Board  is  directed  to  formu- 
ic  a  statewide  policy  for  water  quality  control, 
lis  state  policy  plus  regional  plans  for  water  quali- 

comprise  the  California  Water  Plan  when  re- 
irtcd  to  the  Legislature  during  any  session.  This 
ite  policy  shall  consist  of:  ( 1 )  guidelines  for  long- 
nge  planning  and  management  of  surface  and 
ound water,  (2)  water  resources  development 
ojects,  and  (3)  quality  control  plans  for  interstate 
d  coastal  waters.  Formulation  of  such  policy 
jst  be  preceded  by  public  hearing  and  notice, 
ic  duties  of  the  state  Board  are  to:  ( 1 )  to  serve  as 
c  state  water  pollution  control  agency,  (2)  dcter- 
mc  annual  needs  for  research  and  recommend 
ojects,  (3)  conduct  research,  (4)  coordinate  and 
aluatc  investigations  and  recommendations,  (S) 
rmulate  operational  procedures  for  regional 
ards,  (6)  implement  data  storage  and  retrieval 
ograms,  (7)  provide  a  public  information  pro- 
am,  and  ( 8 )  regulate  oil  cleanup  activities.  ( Rees- 
orida) 
71-10123 


ATE  WATER  QUALITY  CONTROL  FUND. 

ilifornia  Water  Code  Ann,  sees  1 3400  thru 
442  (West  1971).  8  p. 

iscriptors:  'California,  'Treatment  facilities, 
inancing,  'Construction  costs.  Waste  treatment, 
atcr  treatment,  Waste  water  treatment,  Loans, 
lancial  feasibility,  Government  finance.  Interest, 
incipal,  Investigations,  Planning,  Legislation, 
atcr  resources  development.  Abatement,  Grants, 
ite  government. 

le  California  Water  Quality  Control  Fund  is  to  be 
ntinued.  It  makes  funds  available  to  political  sub- 
'isions  within  the  state  for  construction  of:  ( I ) 
:ilities  for  the  collection,  treatment,  or  export  of 
iste  when  necessary  to  prevent  water  pollution, 
(2)  facilities  to  reclaim  waste  waters  and  convey 
claimed  water.  A  public  agency  seeking  funds 
ist  show:  ( 1 )  the  necessity  for  the  proposed 
:ilities,  (2)  that  funds  of  the  public  agency  are 
t  available  for  financing  such  facilities,  and  (3) 
it  the  sale  of  revenue  or  general  obligation  bonds 
•ough  private  financial  institutions  is  impossible 

would  impose  an  unreasonable  burden  on  the 
blic  agency.  Money  granted  from  the  fund  is  in 
:  form  of  a  loan,  and  the  voters  in  the  constituen- 

must  approve  the  loan  agreement.  Loans  may 
o  be  made  to  pay  for  not  more  than  one-half  of 
:  cost  of  studies  and  investigations  made  by  such 
blic  agencies  in  connection  with  waste  water 
;lamation.  An  abatement  and  cleanup  account  in 
:  fund  provides  for  outright  grants  to  public 
encies  to  clean  up  a  waste  or  abate  the  effects 
:reof  on  the  waters  of  the  state.  This  account  is 
ided  by  appropriations  of  the  legislature  and 
minal  and  civil  penalties  for  water  pollution. 
)hnson-Florida) 
71-10124 


iGIONAL  WATER  QUALITY  CONTROL. 

ilifornia   Water  Code   sees    13200   thru    13269 
/est  1971) 


Descriptors:  'California,  'Water  quality  control, 
♦Waste  disposal,  'Water  policy,  Legislation, 
Planning,  Coordination,  Reasonable  use,  Regions, 
Water  pollution.  Basins,  Technology,  Geographical 
regions.  Pollution  abatement,  Administration, 
State  government,  Regulation,  Water  districts. 

California  is  divided  into  nine  water  quality  control 
regions.  With  respect  to  its  region,  each  board 
shall:  ( 1 )  obtain  coordinated  action  in  water  quali- 
ty control,  (2)  encourage  and  assist  in  self-policing 
waste  disposal  programs,  ( 3 )  require  state  and  local 
agencies  to  investigate  and  report  on  any  technical 
factors  involved  in  water  quality  control,  (4) 
request  enforcement  of  water  quality  control  laws 
by  appropriate  agencies,  (5)  and  encourage  re- 
gional planning  and  action  for  water  quality  con- 
trol. The  boards  shall  formulate  and  adopt  water 
quality  control  plans  for  all  areas  within  their  re- 
gion, conforming  the  plans  to  state  policies.  The 
water  quality  objectives  of  such  plans  should  en- 
sure the  reasonable  protection  of  beneficial  uses 
and  the  prevention  of  nuisance.  Any  person 
discharging  or  proposing  to  discharge  waste  that 
could  effect  water  quality  within  any  region  shall 
file  a  report  of  that  discharge  and  of  any  sub- 
sequent activity  materially  changing  the  character, 
location,  or  volume  of  a  discharge.  Boards  shall 
prescribe  requirements  as  to  the  nature  of  any 
discharge  in  accordance  with  changing  conditions 
in  the  disposal  area  or  receiving  waters.  (Johnson- 
Florida) 
W71-I0125 


ENFORCEMENT  AND  IMPLEMENTATION  OF 
WATER  QUALITY  STANDARDS. 

California  Water  Code  Ann,  sees  13300  thru 
13361  (West  1971).  17P. 

Descriptors:  'California,  'Water  quality  control, 
'Water  pollution,  'Abatement,  Water  quality, 
Public  health,  Water  resources  development, 
Planning,  Legislation,  Regulation,  Water  policy, 
State  governments.  Water  districts,  Legal  aspects, 
Jurisdiction,  Judicial  decisions,  Administration, 
Administrative  agencies.  Administrative  decisions. 

Whenever  a  regional  water  quality  control  board 
finds  that  a  discharge  of  waste  is  taking  place  or 
threatening  to  take  place  in  violation  of  prescribed 
requirements  or  discharge  prohibitions,  the  board 
may  issue  a  cease  and  desist  order  and  direct  com- 
pliance with  the  requirements.  Any  person 
discharging  waste  in  violation  of  a  requirement, 
order,  or  determination  by  the  board  that  a  condi- 
tion of  pollution  or  nuisance  exists  shall  be  liable 
for  cleanup  or  the  cost  of  governmental  cleanup. 
Any  aggrieved  person  may  petition  the  state  board 
to  review  an  action  by  the  regional  board  and  then 
may  petition  the  superior  court  for  review.  Upon 
failure  to  comply  with  a  cease  and  desist  order  of  a 
regional  or  state  board,  an  injunction  may  be  issued 
against  the  party.  A  regional  board  may  seek  an  in- 
junction in  emergency  situations  when  a  discharge 
of  waste  threatens  the  public  health.  Any  person 
who  intentionally  or  negligently  violates  any  cease 
and  desist  order  may  be  civilly  liable  for  up  to  six 
thousand  dollars  for  each  day  of  violation.  (John- 
son-Florida) 
W71-10126 


WATER  RECLAMATION. 

California  Water  Code  Ann  sees  1 3500  thru  13541 
(West  1971). 

Descriptors:  'California,  'Water  reuse, 
♦Reclaimed  water,  'Waste  water  treatment, 
Legislation,  Legal  aspects,  State  governments. 
Government  finance,  Administration,  Administra- 
tive agencies.  Administrative  decisions,  Financing, 
Loans,  Water  pollution,  Water  pollution  control. 
Water  policy,  Water  purification.  Water  quality. 
Water  quality  control.  Reclamation,  Water  utiliza- 
tion, Waste  treatment. 

All  possible  steps  shall  be  taken  to  encourage  water 
reclamation.  Loans  may  be  made  to  implement 
reclamation.    Statewide    reclamation   criteria   for 


each  use  of  reclaimed  water  shall  be  established  by 
the  Department  of  Public  Health.  Contamination 
resulting  from  use  of  reclaimed  water  shall  be 
abated.  Reports  of  use  of  reclaimed  water  are 
required,  and  requirements  for  these  reports  are 
specified.  Regional  boards  shall  prescribe  water 
reclamation  requirements  if  necessary.  In  the  ad- 
ministration of  the  financial  assistance  program 
consideration  shall  be  given  water  control  facilities 
providing  optimum  water  reclamation.  The  depart- 
ment must  also  conduct  surveys  and  investigations 
regarding  reclamation  of  water  from  waste.  No 
waste  well  shall  be  used  to  discharge  waste  into  a 
stratum  used  as  a  domestic  water  supply  unless  it  is 
first  determined,  after  public  hearing,  that  it  will 
not  impair  water  quality.  Violations  of  these  provi- 
sions constitute  misdemeanors.  The  Attorney 
General,  if  requested  by  a  regional  board,  shall 
petition  for  a  temporary  restraining  order,  tempo- 
rary injunction,  or  permanent  injunction  requiring 
offenders  to  comply  with  these  provisions.  (Robin- 
son-Florida) 
W71-10127 


DISCHARGES  FROM  HOUSEBOATS  ON  OR  IN 
THE  WATERS  OF  THE  STATE. 

California  Water  Code  Ann  sees  1 3900  thru  1 3908 
(West  1971). 

Descriptors:  'California,  'Waste  water  (Pollu- 
tion), 'Water  pollution  control,  'Administrative 
decisions.  Legislation,  Legal  aspects,  Cities,  Local 
governments,  State  governments,  Waste  water 
disposal.  Waste  disposal,  Wastes,  Water  pollution. 
Water  policy,  Pollution  abatement,  Water 
resources,  Administration,  Administrative  agen- 
cies. 

Regional  boards  shall  determine  if  there  are  any 
areas  in  which  discharges  of  waste  from  houseboats 
are  inadequately  regulated  by  local  ordinance.  Re- 
gional boards  shall  notify  such  areas  and  recom- 
mend provisions  for  the  control  of  such  discharges. 
Cities  or  counties  shall  adopt  ordinances  regulating 
such  discharges  of  wastes.  If  a  city  or  a  county  fails 
to  adopt  adeguate  ordinances,  the  regional  board 
may  adopt  regulations  for  the  area.  Any  action  or 
non  action  of  a  regional  board  may  be  reviewed  by 
the  state  board  and  shall  be  reviewed  at  the  request 
of  any  affected  city  or  county.  Nothing  in  this 
chapter  shall  constitute  a  limitation  on  the  power  of 
a  city  or  county  to  adopt  additional  ordinances  not 
in  conflict  with  this  chapter  imposing  further 
restrictions  on  the  discharge  of  wastes  from 
houseboats.  (Robinson-Florida) 
W71-10128 


SPECIAL  WATER  QUALITY  PROVISIONS. 

California  Water  Code  Ann  sees  1 3950  thru  1 395 1 
(West  1971). 

Descriptors:  'California,  'Water  quality  control, 
'Sewers,  'Waste  water  treatment,  Legislation, 
Legal  aspects,  Water  quality,  Water  purification. 
Water  pollution,  Water  pollution  control,  Water 
policy.  Watersheds  (Basins),  Sewage  disposal. 
Sewage  treatment,  Waste  disposal.  Cesspools,  En- 
vironmental sanitation.  Septic  tanks,  Waste  water 
disposal.  Wastes. 

If  any  area  of  any  district  in  the  Lake  Tahoe  Basin 
provides  a  sewer  system  and  treatment  facilities 
sufficient  to  handle  and  treat  any  resultant  waste, 
along  with  transportation  facilities  sufficient  to 
transport  resulting  effluent  outside  the  basin,  then 
the  further  use  of  cesspools  or  other  means  of  waste 
disposal  is  a  public  nuisance.  Such  district  shall 
require  all  buildings  to  be  connected  with  the  sewer 
system  within  a  period  of  not  less  than  90  days.  On 
or  after  January  1,  1972,  waste  from  within  the 
Lake  Tahoe  watershed  shall  be  placed  in  sewer 
systems  and  treatment  facilities  only.  Such  waste 
may  be  placed  in  holding  tanks  until  it  can  be  trans- 
ported to  treatment  facilities.  Use  of  cesspools, 
Septic  tanks,  or  other  means  of  waste  disposal  after 
January  1,  1972,  shall  be  a  public  nuisance.  Occu- 
pying a  building  which  discharges  waste  in  violation 
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of  this  section  is  a  public  nuisance,  and  actions  may 
be  brought  to  enjoin  such  occupants.  If  the  regional 
board  of  the  Lahontan  Region  finds  that  the  opera- 
tion of  septic  tanks  and  cesspools  will  not  affect 
water  quality  and  that  sewering  would  damage  the 
environment,  then  this  section  shall  not  apply. 
(Robinson-Florida) 
W71-10I29 


CLEAN  WATER  BOND  LAW  OF  1970. 

California  Water  Code  Ann  sees  1 3970  thru  I  3983 
(West  1971). 

Descriptors:  *California,  *Govcrnment  finance, 
•Administrative  agencies,  "Water  quality  control, 
Legislation,  Legal  aspects.  State  governments, 
Regulation,  Administration,  Financing,  Capital, 
Costs,  Interest,  Principal,  Loans,  Investment, 
Credit,  Water  quality.  Water  pollution.  Water  pol- 
lution control,  Water  policy. 

The  intent  of  this  statute  is  to  provide  necessary 
funds  to  insure  full  participation  by  the  state  under 
section  8  of  the  Federal  Water  Pollution  Control 
Act.  The  State  General  Obligation  Bond  Law  is 
adopted  for  the  issuance,  sale,  and  repayment  of 
bonds  authorized  by  this  chapter.  A  Clean  Water 
Finance  Committee  is  established  and  the  member- 
ship is  specified.  This  Committee  can  create  a  debt 
of  $250,000,000  to  establish  a  State  Clean  Water 
Fund.  The  purposes  of  the  Fund  arc  delineated. 
Such  a  bond  issue  shall  be  a  general  obligation  of 
the  state.  Any  money  deposited  in  this  Fund  which 
requires  repayment  may  be  transfcrcd  to  the 
General  Fund,  and,  if  transferred,  it  constitutes  a 
reimbursement  to  the  General  Fund  on  account  of 
interest  and  principal  on  bonds  paid  from  the 
General  Fund.  Provisions  for  further  appropria- 
tions arc  provided.  The  proper  disposition  of  the 
proceeds  from  the  sale  of  bonds  is  also  specified. 
(Robinson-Florida) 
W7I-10I30 


TRANSPORTATION  AND  DISPOSAL  OF 
WASTE. 

California  Water  Code  Ann  sees  14000  thru  14100 
(West  1971). 

Descriptors:  "California,  'Waste  water  (Pollu- 
tion), "Administrative  agencies,  "Water  pollution 
control.  Legislation,  Legal  aspects,  Permits,  Waste 
water  disposal,  Wastes,  Waste  disposal,  Remedies, 
Administration,  Adoption  of  practices.  Water  pol- 
icy. Local  government,  State  governments,  Regula- 
tion, Water  resources.  Water  quality.  Water  quality 
control.  Water  pollution.  Pollution  abatement.  Pol- 
lutants, Transportation. 

It  is  unlawful  for  any  person  to  haul  liquid  waste 
without  a  registration  issued  by  the  State  Water 
Resources  Control  Board.  The  required  contents  of 
the  application  for  registration  arc  enumerated,  as 
arc  other  actions  required  of  the  applicant  and  the 
state  board.  A  fee  schedule  is  also  provided.  Fees 
collected  shall  be  deposited  in  the  State  Water 
Ouality  Control  Fund,  liach  regional  board  shall 
approve  sites  for  disposal  of  liquid  wastes  and 
adopt  regulations  for  the  disposal  of  such  liquid 
wastes.  No  liquid  wastes  can  be  discharged  into  a 
community  sewer  system  without  the  written  ap- 
proval of  the  operator  of  the  system.  The  Attorney 
General,  at  the  request  of  a  regional  board  or  the 
state  board,  shall  petition  for  the  issuance  of  a  tem- 
porary restraining  order,  preliminary  injunction, 
permanent  injunction,  or  combination  thereof 
prohibiting  violation  of  this  statute.  Violation  of 
this  statute  constitutes  a  misdemeanor.  Nothing 
herein  shall  be  interpreted  to  limit  the  power  of  any 
city  or  county  to  adopt  equal  or  higher  standards 
for  liquid  waste  disposal  wholly  within  their  bor- 
ders. (Robinson-Florida) 
W7  I -101  31 


OCEAN  POLLUTION  MESSAGE, 

Richard  M    Nixon 


Address  before  the  91st  Cong,  2d  Scss,  Oct  7, 
1 970,  in  Vol  28,  No  4 1 ,  Cong  Q  Weekly  Report,  p 
2497-2498  (Oct  9,  1970). 

Descriptors:  "Oceans,  "Waste  dumps,  "Legisla- 
tion, "Federal  government,  Water  pollution,  Waste 
disposal.  Waste  water  (Pollution),  Environmental 
sanitation.  Water  pollution  sources,  Water  pollu- 
tion effects,  Administrative  agencies.  Legal 
aspects,  Water  pollution  control.  Abatement,  Pol- 
lution abatement.  Water  quality  control.  Regula- 
tion, Permits. 

In  this  message  to  Congress,  President  Nixon 
speaks  to  the  problem  of  ocean  pollution,  which  he 
considers  a  serious  threat  to  the  environment.  He 
also  transmits  to  Congress  a  report  on  the  Council 
on  Environmental  Quality,  which  concludes  that 
the  present  level  of  ocean  waste  disposal  is  creating 
environmental  damage  and  that  the  expected  sig- 
nificant increase  in  dumping  makes  it  imperative  to 
seek  alternate  disposal  methods  and  institutional 
solutions  before  the  problem  reaches  greater  pro- 
portions. The  Council  recommended,  and  the  Pre- 
sident plans  to  submit  legislation  to  ban  unregu- 
lated dumping  of  all  materials  in  the  ocean  and 
prevent  the  dumping  of  harmful  substances.  The 
Administrator  of  the  Environmental  Protection 
Agency  would  be  authorized  to  issue  permits  for 
the  transportation  and  dumping  of  waste  materials 
in  the  oceans  and  the  Great  Lakes.  The  President 
urges  that  action  be  taken  before  the  problem  is 
critical.  (Liptak-Florida) 
W71-10132 


FINANCIAL  RESPONSIBILITY  FOR  OIL  POL- 
LUTION CLEANUP. 

Federal  Maritime  Commission,  Washington,  DC. 

Federal  Register,  Vol  36,  No  36,  p  3381-3383  (Feb 
1971). 3p. 

Descriptors:  "Water  pollution  control,  "Oily  water, 
"Damages,  "Administrative  decisions.  Legislation, 
Regulation,  Ships,  Cleaning.  Federal  government, 
Administrative  agencies.  Legal  aspects.  Federal  ju- 
risdiction. Oil  wastes,  Oil,  Pollution  abatement. 
Administration,  Pollutants,  Water  pollution,  Water 
policy.  Water  quality,  Water  quality  control. 

Pursuant  to  the  Federal  Water  Pollution  Control 
Act,  as  amended  by  the  Water  Ouality  Improve- 
ment Act  of  1970,  the  Secretary  of  the  Federal 
Maritime  Commission  herein  proposes  amend- 
ments to  Commission  General  Order  27,  dealing 
with  financial  responsibility  for  oil  pollution 
cleanup.  It  is  proposed  that  the  Order  be  amended 
to  permit  persons  who  acquire  vessels  for  construc- 
tion, scrapping  or  sale  to  apply  for  Master  Cer- 
tificates covering  each  vessel  up  to  a  specified  max- 
imum gross  tonnage.  The  maximum  gross  tonnage 
would  be  the  number  of  gross  tons  for  which  the 
applicant  established  financial  responsibility. 
Another  proposed  change  is  that  vessels  need  not 
have  the  Certificate  on  board  but  may  have  the 
Certificate  number  marked  on  the  bow.  Under  the 
proposed  amendment  it  is  further  proposed  that  it 
would  no  longer  be  necessary  for  all  partners  of  a 
partnership  to  be  named  on  any  evidence  of  finan- 
cial responsibility.  Further  amendments  deal  with 
changes  in  standard  certification  forms.  (Robinson- 
Florida) 
W7I-IOI33 


DISCHARGES  OF  OIL  FOR  RESEARCH, 
DEVELOPMENT  AND  DEMONSTRATION  PUR- 
POSES. 

Environmental  Protection  Agency,  Washington 
DC. 

Federal  Register,  Vol  36,  No  75,  p  7326  (Apr 
1971).  I  p. 

Descriptors:  "Research  and  development,  "Ad- 
ministrative decisions,  "Oil  wastes,  "Water  pollu- 
tion control,  Federal  government.  Administration, 
Administrative  agencies.  Testing,  Materials  testing, 


Research  equipment,  Oil,  Oily  water,  Water  pollu 
tion  sources,  Water  pollution.  Regulation,  Watci 
pollution  treatment. 

Pursuant  to  Title  1 8  of  the  Code  of  Federal  Regula 
lions  the  Environmental  Protection  Agency  (EPA, 
publishes  guidelines  to  be  followed  in  conncctior 
with  research  projects  relating  to  the  prevention 
control,  or  abatement  of  oil  pollution.  Discharge* 
of  oil  for  research  must  be  approved  by  the  EPA. 
Persons  requesting  permission  to  discharge  must 
show  that  the  proposed  discharge  is  in  the  public 
interest  and  that  any  results  shall  be  available  to  the 
EPA.  Applicants  shall  furnish  a  work  plan  which  in- 
cludes: ( 1 )  a  description  of  the  proposed  site  of 
discharge,  (2)  an  assessment  of  possible  environ- 
mental damage,  (3)  a  description  of  materials  in- 
volved, (4)  a  copy  of  notification  to  the  Coast 
Guard,  (5)  contingency  plans,  (6)  technical  infor- 
mation, (7)  provisions  for  technical  documenta- 
tion, and  (8)  concurrence  of  the  appropriate  state 
water  pollution  control  agency.  Required  test  ad- 
ministration procedures  are  as  follows:  (1)  no 
discharge  exceeding  1,000  gallons  will  be  allowed, 
(2)  applicants  shall  pay  all  costs,  and  (3)  EPA 
representatives  may  accompany  the  applicant.  The 
review  by  the  EPA  does  not  imply  government  en- 
dorsement or  approval  of  the  equipment,  materials, 
or  testing  procedures  used.  Violation  of  these 
guidelines  may  subject  the  violator  to  the  liabilities 
provided  by  the  Federal  Water  Pollution  Control 
Act.  (Robinson-Florida) 
W71-I0134 


ADMINISTRATIVE  PROCEDURE  (PERMITS 
FOR  DISCHARGES  OR  DEPOSITS  INTO 
NAVIGABLE  WATERS). 

Corps  of  Engineers,  Washington,  D.C. 

Federal  Register,  Vol  36,  No  67,  p  6564-6570  (Apr 
1971). 7p. 

Descriptors:  "Administrative  decisions,  "Water 
pollution  control,  "Permits,  "Waste  disposal. 
Water  quality  control,  Waste  water  (Pollution), 
Federal  government.  State  governments.  Adminis- 
tration, Administrative  agencies.  Regulation, 
Water  pollution.  Water  quality,  Legal  aspects.  Pol- 
lution abatement.  Water  policy.  Water  resources, 
Wastes,  Water  pollution  sources.  Waste  water 
disposal. 
Identifiers:  "Refuse  Act. 

Pursuant  to  the  Refuse  Act  the  Secretary  of  the 
Army  publishes  these  regulations  pertaining  to  the 
issuance  of  permits  for  discharges  or  deposits  into 
navigable  waters.  The  regulations  provide  for 
cooperation  in  enforcement  between  the  Depart- 
ment of  the  Army,  Department  of  the  Interior,  En- 
vironmental Protection  Agency,  and  the  Depart- 
ment of  Commerce.  Provisions  for  resolving  dis- 
agreements between  these  agencies  arc  specified. 
Certain  reasons  for  denying  permits  arc  also  listed. 
Information  required  in  applications  for  permits  is 
specified.  State  certification  may  also  be  required. 
The  procedures  by  which  applications  for  permits 
are  processed  is  also  explained.  Public  notice  and 
public  hearings  are  required  in  deciding  whether  to 
grant  permits.  Environmental  impact  statements 
will  not  be  required  for  discharges  where  the  only 
impact  will  be  on  water  quality  standards,  but  such 
statements  will  be  required  if  there  is  a  significant 
environmental  impact  unrelated  to  water  quality. 
Permits  generally  shall  not  extend  beyond  five 
years  without  revalidation.  Permits  shall  be  subject 
to  such  conditions  as  are  deemed  necessary  by  the 
appropriate  federal  agencies.  (Robinson-Florida) 
W71-IOI35 


STANDARDS       OF        PERFORMANCE        FOR 
MARINE  SANITATION  DEVICES. 

Environmental    Protection    Agency,    Washington, 

Federal    Register,    Vol    36,   No  92,   p    8739-8740 
(May  1 97  I).  2  p. 
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)escriptors:  *  United  States,  "Treatment  facilities, 
'Environmental  sanitation,  'Standards,  Federal 
;overnment.  Legal  aspects,  Regulation,  Boating 
cgulations.  Water  quality  control,  Waste  disposal, 
lewage  disposal,  Waste  treatment.  Sewage,  Sewage 
fflucnts.  Sewage  treatment,  Water  pollution, 
Vater  pollution  sources,  Technical  feasibility, 
analytical  techniques,  Water  pollution  control. 

erms  to  be  used  in  applying  the  proposed  stan- 
ards  for  marine  sanitation  devices  are  defined, 
uch  a  device  includes  any  equipment  for  installa- 
on  on  board  a  vessel  and  which  is  designed  to 
sccive,  retain,  treat,  or  discharge  sewage.  A  device 
'hich  will  prevent  the  discharge  of  untreated  or  in- 
dcquatcly  treated  sewage  is  required.  The  sewage 
lust  not  contain  visible  floating  or  settlcablc  solids 
nd  the  effluent  must  not  contain  excessive 
mounts  of  caliform  bacteria,  biochemical  oxygen 
cmand,  or  suspended  solids.  A  state  may  make  an 
pplication  to  the  Environmental  Protection  Agen- 
\  for  a  regulation  completely  prohibiting  the 
ischargc  of  sewage  from  any  vessel  into  particular 
atcrs  of  the  state.  Current  'Standard  Methods  for 
ic  Examination  of  Water  and  Wastewater'  shall  be 
mploycd  to  determine  the  composition  and  quali- 
t  of  discharged  effluent.  In  proposing  these  stan- 
ards  it  is  recognized  that  appropriate  devices  have 
Dt  been  developed  for  certain  smaller  classes  of 
:sscls;  however,  it  is  believed  that  such  devices  are 
ipablc  of  being  developed  before  the  effective 
iite  of  the  standards.  (Johnson-Florida) 
m-10136 


OLLUTION  CONTROL  FACILITIES-TAX  EX- 
MPTIONS  AND  CREDITS. 

eviscd  Code  of  Washington  Ann,  sees  82.34.010 
iru  82.34.900  (Supp  1970). 

escriptors:  'Washington,  *Watcr  pollution  con- 
ol,  "Water  pollution,  "Taxes,  Legal  aspects, 
'ater  law,  Legislation,  Water  quality,  Water  quali- 
control.  Pollution  abatement.  Water  pollution 
eatment.  Water  conservation.  Tax  rate,  Ouality 
mtrol.  Water  pollution  treatment.  Administrative 
>encies. 

ir  and  water  pollution  facilities  is  defined  by  this 
lapter,  are  exempted  from  sales  and  use  taxes  on 
icir  original  acquisition.  The  owner  may  elect,  in 
:u  of  such  exemption,  a  credit  against  future  in- 
>me  taxes  in  the  amount  of  the  exemption,  subject 
i  conditions  set  out  in  the  chapter.  Application  for 
,x  relief  certification  is  to  be  made  to  the  state  tax 
Ijnmission,  which  determines  the  cost  of  facilities 
id  issues  the  certificate,  subject  to  the  approval  of 
ic  state  water  pollution  control  commission.  If  a 
cility  ceases  to  be  operated  primarily  for  the  con- 
ol  of  pollution,  or  if  it  no  longer  meets  statutory 
illution  control  standards,  certification  and  future 
x  relief  may.  upon  notice  and  hearing,  be 
voked.  (Madsen-Florida) 
'71-10137 


'ATER  QUALITY  CONTROL  ACT. 

rizona  Revised  Statutes  Ann  sees  36-1851  thru 
S-l868(Supp  1970). 

escriptors:  "Arizona,  "Water  pollution  control, 
Water  quality  control,  "Administrative  agencies, 
'atcr  pollution.  Legislation,  Water  law.  Legal 
ipects,  Water  quality,  Water  rights.  Water  policy, 
ate  governments.  Administration  permits,  Rcgu- 
tion.  Water  policy.  Pollution  abatement.  Water 
Sources,  State  governments.  Environmental 
mitation.  Remedies. 

he  Department  of  Health  is  designated  as  the  state 
ater  pollution  control  agency.  A  State  Water 
uality  Control  Council  is  established,  and  the 
atutc  specifies  the  membership,  qualifications, 
rms,  compensation,  method  of  removal,  or- 
mization,  and  procedure  to  be  followed  at 
eetings.  The  powers  and  duties  of  the  Water 
uality  Control  Council,  Board  of  Health,  and  the 
epartment  of  Health  are  also  explained.  The 
ouncil  shall  establish  water  quality  standards,  and 


criteria  arc  listed  to  assist  it  in  so  doing.  Absent  a 
permit,  it  is  unlawful  for  any  person  to  pollute 
water,  discharge  polluting  wastes  into  water,  or 
discharge  irrigation  or  dnin.ige  waters  which 
reduce  the  water  quality.  Public  hearings  are 
required  before  water  quality  standards  may  be 
adopted,  and  hearing  procedures  are  specified. 
Procedures  for  hearings  on  alleged  violations  are 
also  explained  Violations  of  this  legislation  con- 
stitute misdemeanors  and  such  violators  may  be  en- 
joined. These  provisions  also  apply  to  Indian  lands. 
The  purpose  of  this  legislation  is  to  provide  addi- 
tional remedies  for  the  abatement  of  pollution,  and 
it  neither  abridges  nor  alters  any  existing  legal  or 
equitable  remedies.  (Robinson-Florida) 
W71-10138 


SPECIAL  TAX  WRITE-OFF  FOR  POLLUTION 
CONTROL  DEVICES. 

Arizona  Revised  Statutes  Ann,  sec  43.123.02 
(Supp  1970). 

Descriptors:  "Arizona,  "Legislation,  "Taxes, 
"Non-structural  alternatives,  Direct  benefits,  Pol- 
lution abatement,  Equipment,  Financing,  Govern- 
ment finance,  Treatment  facilities.  Water  pollu- 
tion, Water  pollution  sources.  Abatement. 

This  section  of  the  Arizona  Statutes  provides  a  tax 
benefit  for  pollution  control.  A  taxpayer  may,  in 
lieu  of  a  standard  depreciation  allowance,  elect  to 
amortize  over  a  60  month  period  the  adjusted  basis 
of  any  device,  machinery,  or  equipment  used  in  the 
collection  and  control  of  atmospheric  and  water 
pollutants  and  contaminants  at  their  sources.  The 
deduction  is  allowable  once  the  subject  equipment 
has  been  completed  or  acquired  and  placed  in  ser- 
vice. Adjusted  basis  is  defined  as  only  the  amount 
properly  attributable  to  the  construction,  recon- 
struction, remodeling,  installation  or  acquisition  of 
such  device,  machinery,  or  equipment,  as  certified 
by  the  state  department  of  health.  (Kohla-Florida) 
W7I-10139 


CONSERVATION  OF  OIL  AND  GAS. 

Arizona  Revised  Statutes  Ann  sees  27-501 ,  27-5  15, 
27-516  (Supp  1970). 

Descriptors:  "Arizona,  "Pollution  abatement, 
"Contamination  (Water),  "Administration, 
Legislation,  Oily  water.  Oil  fields,  Natural  gas. 
Drilling,  Regulation,  Administrative  agencies. 

Title  27,  chapter  4,  article  1  of  the  Arizona  Revised 
Statutes  deals  with  production  and  conservation  of 
oil  and  gas.  Terms  used  in  the  article  arc  defined. 
The  Oil  and  Gas  Conservation  Commissioner  is 
vested  with  such  jurisdiction  and  authority  over  all 
persons  and  property  as  deemed  necessary  for  ad- 
ministration and  enforcement  of  all  laws  relating  to 
conservation  of  oil  and  gas.  The  statute  places  an 
affirmative  duty  on  the  Commission  to  make  and 
periodically  amend  all  rules  necessary  for  adminis- 
tration and  enforcement  of  the  Article.  Eighteen 
mandatory  subject  areas  for  rules,  regulations  and 
orders  arc  designated.  A  subpart  of  one  of  these 
areas  provides  that  wells  be  drilled,  cased,  and 
plugged  in  a  manner  to  prevent  pollution  of  fresh 
water  by  oil,  gas  or  salt  water.  A  reasonable  bond 
conditioned  on  performance  of  this  duty  is 
required.  (Kohla-Florida) 
W71-I0140 


POWERS  AND  DUTIES  OF  STATE  CONSERVA- 
TION COMMISSION  AND  WATER 
RESOURCES  BOARD. 

Oklahoma  Statutes  Ann  Title  82,  sees  486,  1072 
(1970). 

Descriptors:  "Oklahoma.  "Administrative  agen- 
cies. "Water  pollution  control,  "Water  resources 
development.  Legislation,  Water  law.  Legal 
aspects.  Administration,  Administrative  decisions. 
Regulation,  Water  pollution.  Erosion  control. 
Flood  control.  Water  storage.  Water  supply.  Water 
resources.    Water    purification.    Pollution    abate- 


ment. Water  utilization.  Watershed  management, 
Water  quality.  Water  quality  control.  Environmen- 
tal sanitation. 

Powers  of  the  Conservation  Commission  are  listed 
and  include,  but  arc  not  limited  to:  ( I )  the  control, 
storage,  and  preservation  of  all  water  which  may  be 
stored  within  the  state;  (2)  the  use,  disposal,  and 
sale  of  stored  water  within  the  state;  (3)  the  control 
of  rivers,  creeks,  ponds,  and  lakes  for  the  preven- 
tion of  damage  to  persons  or  property;  and  (4)  the 
adoption  and  application  of  methods  and  means  of 
purifying  all  water  within  its  control  and  the 
prevention  of  pollution  of  any  bodies  of  water 
within  the  state.  The  Oklahoma  Water  Resources 
Board  shall  have  the  authority  to  institute  or  to  in- 
tervene in  any  actions  before  any  board,  court, 
commission,  or  officer  of  this  or  any  state  or  of  the 
United  States  to  stop  or  prevent  any  use,  misuse, 
appropriation,  or  pollution  of  any  waters  of  the 
state  in  violation  of  any  law,  rule,  regulation,  order, 
judgment  or  decree  of  any  court,  board,  commis- 
sion, or  officer  of  this  or  any  state  or  of  the  United 
States.  (Robinson-Florida) 
W7 1-10141 


DISPOSAL  OF  OIL  WASTES. 

Oklahoma  Statutes  Ann  Title  52,  sees  I  39  thru  1 45 
(1969). 

Descriptors:  "Oklahoma,  "Water  pollution  control, 
"Oil  wastes,  "Brine  disposal.  Regulation,  Adminis- 
tration. Administrative  agencies  Administrative 
decisions.  Legislation,  Legal  aspects,  Water  law, 
Water  pollution.  Pollution  abatement,  Water  pol- 
icy. Pollutants,  Brines,  Natural  gas,  Oil  fields. 
Chemical  wastes.  Industrial  wastes.  Saline  water. 
Waste  disposal.  Waste  water  (Pollution),  Waste 
water  disposal. 

Insofar  as  is  reasonable  and  necessary  to  prevent 
the  pollution  of  the  surface  and  subsurface  waters 
of  the  state,  the  Corporation  Commission  has  the 
duty  to  make  and  enforce  rules,  regulations,  and 
orders  governing  the  handling,  storage,  and  disposi- 
tion of  salt  water,  mineral  brines,  waste  oil,  and 
other  deleterious  substances  used  or  produced  in 
connection  with  the  drilling  or  development  of  oil 
and  gas.  Unless  necessary  to  prevent  pollution  the 
storage  of  deleterious  substances  in  earthen  ponds 
is  not  forbidden.  The  Commission  shall  receive 
assistance  from  the  Oklahoma  Water  Resources 
Board  and  the  Department  of  Wildlife  Conserva- 
tion. The  violation  of  any  rule,  regulation,  or  order 
of  the  Commission  authorized  by  this  act  shall  con- 
stitute a  misdemeanor.  The  provisions  of  this  Act 
arc  supplemental  to  any  and  all  other  laws  for  the 
prevention  of  waters  of  the  state.  This  Act  is  cumu- 
lative; no  existing  rights  of  property  owners  to  file 
suits  for  damages  shall  be  abridged  or  limited  by 
this  Act.  (Robinson-Florida) 
W71-I0142 


DISPOSAL  OF  OIL  WASTES. 

Oklahoma  Statutes  Ann,  Title  52,  sees  296,  309 
thru  3  1 9  ( 1 969 )  as  amended  ( Supp  1 970 ). 

Descriptors:  "Oklahoma,  "Administrative  agen- 
cies, "Water  pollution  control,  "Well  regulations. 
State  governments.  Administration,  Administrative 
decisions.  Legislation,  Legal  aspects.  Water  law. 
Water  pollution,  Water  policy,  Waste  water 
disposal.  Waste  water  (Pollution),  Waste  disposal, 
Wastes,  Pollution  abatement.  Injection  wells,  Sub- 
surface waters.  Oil  wells,  Surface  waters. 
Remedies,  Saline  water.  Oil  wastes.  Natural  gas. 

No  inflammable  product  from  oil  or  gas  wells  shall 
be  permitted  in  livestock  water  sources.  All  oil 
wastes  shall  be  transported  away  or  burned;  they 
shall  not  be  allowed  to  flow  over  the  land.  Owners 
shall  not  permit  any  well  drilled  for  oil,  gas,  or  salt 
water  disposal  through  a  workable  coal  seam  to 
remain  unplugged  after  it  is  no  longer  used.  After 
notice  and  hearing  the  Corporation  Commission 
may  plug  any  gas,  oil,  injection,  or  disposal  well 
causing  water  pollution  or  leaking  deleterious  sub- 
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stances  upon  the  land  if  the  owners  cannot  be 
found  or  are  financially  unable  to  plug  the  well. 
The  Commission  shall  not  be  liable  for  such  action, 
nor  shall  the  Commission  have  assumed  responsi- 
bility for  remedial  repair.  The  attempted  remedy  of 
such  a  condition  shall  not  be  an  admission  of  liabili- 
ty. One  who  had  no  obligation  to  plug  a  well  shall 
have  a  lien  upon  the  interest  of  one  who  was  so 
obligated.  This  statute  constitutes  a  supplemental 
remedy.  When  the  Commission  undertakes  remedi- 
al work  it  shall  be  done  by  contracts  upon  competi- 
tive bids.  Any  person  who  operates  such  a  well  shall 
furnish  a  corporate  surety  bond.  (Robinson- 
Florida) 
W71-10143 


ENVIRONMENTAL  QUALITY  COMMISSION. 

Oregon  Revised  Statutes,  sees  449.001  thru 
449.070(1970). 

Descriptors:  *Oregon,  *Water  quality  control, 
•Water  pollution  control,  'Administrative  agen- 
cies, Water  pollution,  Abatement,  Pollution  abate- 
ment, Public  health,  Municipal  wastes,  Industrial 
wastes,  Wastes,  Sewage,  Sewage  treatment.  Legal 
aspects.  Water  law,  Legislation. 

The  Department  of  Environmental  Quality,  con- 
sisting of  the  five-man  Environmental  Quality 
Commission,  the  department  director,  and  their 
employees  and  assistants,  is  established  by  these 
sections.  The  Department  is  empowered  to 
cooperate  and  contract  with  other  state  agencies, 
receive  money  from  any  source,  issue  subpoenas, 
administer  oaths,  and  take  depositions  in  carrying 
out  its  duty  to  administer  and  enforce  state  laws 
concerning  environmental  quality.  The  Commis- 
sion may  grant  a  municipality  or  industry  a 
reasonable  time  to  comply  with  one  of  the  commis- 
sion's orders,  when  it  appears  that  immediate  en- 
forcement is  not  in  the  public  interest.  For  this 
same  purpose,  the  commission  is  authorized  to  in- 
tervene in  abatement  suits  brought  by  other  parties. 
(Madsem-Florida) 
W71-10144 


WATER  POLLUTION. 

Oregon  Revised  Statutes  sees  449.075  thru 
449.150(1970). 

Descriptors:  'Oregon,  'Water  pollution,  'Water 
pollution  control,  'Pollution  abatement.  Water 
quality  control.  Water  pollution  treatment.  Abate- 
ment, Public  health,  Pollutants,  Water  pollution 
sources.  Sewage,  Sewage  treatment.  Industrial 
wastes.  Wastes,  Fish  conservation.  Wildlife  conser- 
vation, Reasonable  use,  Legal  aspects.  Water  law. 
Legislation,  Administrative  agencies,  Damages, 
Remedies,  Cities. 

The  express  policy  of  these  sections  is  to  maintain 
and  improve  the  quality  of  state  waters  by  provid- 
ing a  far-reaching  program  for  the  prevention, 
abatement,  and  control  of  water  pollution.  Pollu- 
tion, broadly  defined  in  terms  of  cause  and  result, 
of  any  of  the  state's  waters,  also  broadly  defined,  is 
prohibited  and  declared  a  public  nuisance  and  a 
non-reasonable  use  of  water.  Polluters,  in  addition 
to  being  criminally  liable,  are  liable  to  the  state  for 
damages  to  fish  and  wildlife.  The  disposal  of 
treated  wastes  in  state  waters  is  prohibited  without 
a  permit  from  the  Department  of  Environmental 
Ouality,  and  discharge  of  untreated  sewage  or  gar- 
bage is  prohibited.  The  Environmental  Quality 
Commission  is  empowered  to  establish  and  enforce 
water  quality  standards,  and  its  other  duties  and 
powers  with  respect  to  water  pollution  are  enu- 
merated. Procedures,  including  emergency  mea- 
sures, for  abating  pollution  through  legal  action  arc 
set  out,  and  pollution  abatement  actions  arc  given 
docket  preference  in  state  courts.  Various  types  of 
specified  conduct  affecting  the  quality  of  the  state's 
watcri  arc  regulated  or  prohibited.  (Madsen- 
Florida) 
W7I-I0I45 


PROTECTION  OF  WATER  SUPPLY 
GENERALLY. 

Oregon  Revised  Statutes,  sees  449.205  thru 
449.250(1970). 

Descriptors:  'Oregon,  'Water  quality  control, 
•Water  supply,  'Water  pollution  control,  Public 
health,  Municipal  water,  Administrative  agencies. 
Water  pollution,  Pollution  abatement,  Water  quali- 
ty, Impaired  water  quality,  Bacteria,  Legal  aspects, 
Water  law,  Legislation. 

Protection  of  the  public  water  supply,  by  placing  it 
within  the  jurisdiction  of  the  State  Board  of  Health, 
is  the  goal  of  these  sections.  The  Board  is 
authorized  to  oversee  and  examine  all  inland 
waters,  consult  with  municipal  and  private  water 
supply  agencies,  and  make  rules  and  regulations 
controlling  the  quality  of  any  water  to  be  used  for 
human  consumption.  The  Board  is  directed  to 
make  periodic  analyses  of  public  water  supplies 
and  order  immediate  correction  of  quality  deficien- 
cies. If  such  corrections  are  not  made,  the  Board 
may  issue  public  warnings  and  request  the  district 
attorney  to  seek  injunctive  relief.  All  plans  for  con- 
struction or  expansion  of  water  supply  or  sewage 
facilities  must  be  approved  by  the  Board.  (Madsen- 
Florida) 
W71-I0146 


PROTECTION  OF  MUNICIPAL  WATER 
SUPPLY. 

Oregon  Revised  Statutes  sees  449.305  thru 
449.340(1970). 

Descriptors:  'Oregon,  'Municipal  water,  'Water 
quality  control,  'Water  pollution  control,  Water 
pollution,  Water  pollution  sources,  Pollution  abate- 
ment. Public  health,  Cities,  Water  supply, 
Watersheds  (Basins),  Legal  aspects,  Legislation. 

Municipalities  are  granted  jurisdiction  over  all 
lands  acquired  for  municipal  water  works  or  the 
protection  of  public  water  supplies.  Municipal 
governments  are  authorized  to  pass  and  enforce 
criminal  ordinaces  to  protect  the  purity  of  water 
supplies  and  restrict  or  prohibit  access  to 
watershed  areas.  Pollution  and  activities  which  may 
pollute  municipal  water  supplies  are  prohibited  and 
declared  to  be  nuisances  which  may  be  abated  as 
other  nuisances  under  state  law.  (Madsen-Florida) 
W71-10147 


TAX  RELIEF  ON  POLLUTION  CONTROL 
FACILITIES. 

Oregon  Revised  Statutes  sees  449.605  thru 
449.665(1970). 

Descriptors:  'Oregon,  'Water  pollution,  'Water 
pollution  control,  'Taxes,  Water  quality,  Water 
quality  control,  Tax  rate,  Pollution  abatement, 
Guality  control,  Water  pollution  treatment, 
Wastes,  Waste  disposal,  Water  conservation,  Ad- 
ministrative agencies,  Legal  aspects,  Water  law, 
Legislation,  Costs,  Financing. 

Operators  of  air  and  water  pollution  control  facili- 
ties, as  defined  by  this  statute,  are  granted  relief 
from  ad  valorem  taxes  or  an  income  tax  credit,  at 
the  election  of  the  owner,  in  proportion  to  the  por- 
tion of  their  actual  cost  properly  allocable  to  the 
prevention,  control,  or  reduction  of  air  or  water 
pollution.  The  statute  sets  out  the  procedure  for 
certification  of  facilities  for  tax  relief  and  the  fac- 
tors to  be  considered  in  determining  the  cost  al- 
locable to  pollution  control.  The  Environmental 
Quality  Commission  is  granted  jurisdiction  to  act 
on  applications  for  certification  and  to  allocate 
costs,  subject  to  appeal.  Certification  of  pollution 
control  facilities  is  to  be  revoked,  upon  notice,  and 
future  tax  relief  forfeited  if  the  Commission  finds 
that  the  facility  has  failed  to  perform  as  certified. 
(Madsen-Florida) 
W7I-I0I48 


POLLUTION  CONTROL  BONDS. 

Oregon  Revised  Statutes,  sees  449.670  thru 
449.695(1970). 

Descriptors:  'Oregon,  'Financing,  'Government 
finance,  'Pollution  abatement,  Pollutants,  Legisla- 
tion, Legal  aspects,  Air  pollution,  Water  pollution, 
Economics,  Taxes,  Assessments,  Operating  costs. 
Water  pollution  control,  Grants,  Participating 
funds,  Budgeting. 

The  Environmental  Quality  Commission,  with  the 
approval  of  the  State  Treasurer,  is  authorized  to 
issue  and  sell  such  bonds  as  shall  be  necessary  for 
pollution  control  purposes.  The  form  of  the  bonds, 
maturity  dates,  interest  rates  and  procedures  for 
refunding  and  retiring  the  bonds  are  specified.  The 
Commission  shall  decide  the  means  of  advertising 
the  bonds  and  the  procedures  for  sale.  The  money 
realized  from  the  sale  shall  be  credited  to  the  Pollu- 
tion Control  Fund.  The  Commission  shall  ad- 
minister the  Fund  and  is  authorized  to  advance 
funds  for  eligible  projects  and  acquire  obligations 
of  cities,  counties  or  state  agencies  issued  for  pur- 
poses of  undertaking  or  completing  eligible  pro- 
jects. The  Commission  is  required  to  maintain  a 
Pollution  Control  Sinking  Fund  to  pay  the  obliga- 
tions issued  under  the  Act.  An  ad  valorem  tax  for 
pollution  control  purposes  shall  be  levied  to  supple- 
ment available  funds  in  meeting  the  requirements 
of  the  ensuing  fiscal  year.  The  Commission  is 
authorized  to  receive  and  use  federal  aid  and  other 
donations.  Gallagher-Florida) 
W71-10149 


BASS  ANGLERS  SPORTSMAN'S  SOC'Y  V  US 
PLYWOOD-CHAMPION  PAPERS,  INC 

(PRIVATE   PARTY    HAS   NO   RIGHT   TO    EN- 
FORCE    ANTI-POLLUTION     PROVISION     OF 
RIVERS  AND  HARBORS  ACT). 
324  FSupp  302-307  (SD  Tex  1971). 

Descriptors:  'Texas,  'Rivers  and  Harbors  Act, 
•Pollution  abatement,  'Water  pollution  control, 
Legal  aspects,  Judicial  decisions,  Water  law,  Water 
pollution,  Impaired  water  quality,  Public  health. 
Water  conservation,  Water  quality,  Water  quality 
control,  Navigable  waters,  Navigable  rivers, 
Remedies. 

Plaintiff  society  sued  various  corporate  and  govern- 
ment defendants,  seeking  injunctive  relief  and 
damages  for  alleged  industrial  pollution  of  naviga- 
ble waterways.  Plaintiff  relied  upon  the  Rivers  and 
Harbors  Act  of  1899,  which  proscribes  such  pollu- 
tion under  penalty  of  imprisonment  and/or  fine, 
one  half  of  which  may  be  paid  to  the  party  giving 
information  leading  to  conviction.  Plaintiff  con- 
tended that  this  latter  provision  entitled  it  to  main- 
tain a  qui  tarn  action  to  enforce  the  Act.  The 
United  States  district  court  dismissed  plaintiffs 
complaint  and  held  that  the  Act  contained  no  ex- 
press or  implied  authority  for  private  qui  tarn  ac- 
tions. The  court  pointed  out  that  the  informer's 
rights  under  the  Act  were  entirely  dependent  on 
government  enforcement  of  a  criminal  statute.  The 
court  also  held  that  the  Secretary  of  the  Army 
could  not  be  required  to  develop  and  implement 
pollution  standards  for  navigable  waterways,  since 
the  Act  merely  granted  him  the  power  to  do  so 
when,  in  his  discretion,  such  standards  were 
required.  (Madsen-Florida) 
W71-10150 


DRAINAGE  DISTRICTS-POLLUTION  CON- 
TROL. 

Public  Act  76-2441,  Illinois  Legislative  Service,  p 
568-569  (1970)  amending  Illinois  Annotated 
Statutes  ch  42,  sec  473. 

Descriptors:  'Illinois,  'Drainage  districts,  'Pollu- 
tion abatement,  'Waste  treatment  facilities. 
Legislation,  Administrative  agencies,  Local 
governments,  Water  pollution  control.  Water  pol- 
lution. Sewage,  Financing,  Administration. 
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,n  Illinois  statute  concerning  drainage  districts  is 
mended  to  provide  that  whenever  a  drainage  dis- 
ict  collects  and  conveys  sewage  through  long, 
ontinued,  and  common  usage  of  drainage  facilities 
kcly  to  cause  water  pollution,  or  when  such  dis- 
ict  is  ordered  by  a  court  to  abate  water  pollution, 
ic  district  may:  ( I )  improve  or  construct  sewage 
orks,  including  treatment  facilities;  (2)  levy  and 
>llcct  assessments  against  property  benefited;  (3) 
jrrow  money;  and  (4)  issue  revenue  bonds  and 
icrcisc  other  powers  provided  by  law  for  their  is- 
le.  (Hart-Florida) 
'71-10151 


DOPTION  OF  ORDINANCES  BY  SANITARY 
ISTRICTS, 

jhlic  Act  76-2437,  Illinois  Legislative  Service,  p 
>0-S61  (197(1)  amending  Illinois  Annotated 
atutcs  ch  42.  sees  3 1 9.3,  3  1 9.4. 

escriptors:  'Illinois,  *Scwagc  districts,  'Legisla- 
te, 'Sewage,  Financing,  Loans,  Interest,  Pollu- 
>n  abatement.  Sewage.  Local  governments.  Legal 
pects.  Water  pollution  control.  Administrative 
encics. 

n  Illinois  Statute  concerning  authorization  of  ccr- 
in  sanitary  districts  to  construct  sewage  systems  is 
nended  to  require  that  the  board  of  trustees  of 
ich  sanitary  district  creating  or  improving  a 
average  system  adopt  an  ordinance  describing  the 
mtcmplatcd  project.  If  the  district  has  been  or- 
rcd  to  abate  pollution  from  inadequately  treated 
wage,  the  fact  shall  be  set  forth  in  the  ordinance. 
■  rthcrmorc.  the  ordinance  shall  set  forth  the  pro- 
mt's estimated  cost,  useful  life,  and  details  of  the 
venue  bonds  to  be  issued.  Covenants  or  reslric- 
ins  and  information  concerning  issuance  of 
rther  revenue  bonds  may  be  promulgated  in  the 
dinanee.  The  ordinance  shall  pledge  the  derived 
venue  to  maintenance  of  the  system,  provision  of 
Jepreeiation  fund,  and  payment  of  principal  and 
lerest  on  the  revenue  bonds.  Following  adoption 

the  ordinance,  it  must  be  published  once  in  a 
neral  circulation  newspaper  or  posted  in  3 
oininent  places  if  there  is  no  newspaper  availa- 
;.  An  order  to  abate  sewage  pollution,  if  any. 
all  be  included  in  Ihc  publication.  Ten  days  after 
Mication,  the  ordinance  will  be  effective,  unless 
c-fifth  or  300  of  the  district's  registered  voters 
guest  a  referendum.   The  ordinance  shall  be  cf- 

livc    or  ineffective    as  applicable    immediately 
How  ing  the  referendum.  (  Hart-Florida) 
71   10152 


KIO  V  WYANDOTTE  CHEMICALS  CORP 
UPREME  COURT  DECLINES  ORIGINAL  JU- 
SDICTION  OYER  WATER  POLLUTION 
)MPLAIN  I  BY  STATE), 

SupCt  1005-1017(1971  ).  13  p. 

scriptors:  'Ohio.  'Water  pollution,  'Heavy 
:tals.  'Federal  jurisdiction.  Chem-control, 
lemieal  wastes.  State  jurisdiction.  Pollution 
atement.  Administrative  agencies.  I  ake  File, 
•cams.  Legal  aspects.  Judicial  decisions.  Adjudi- 
lion  procedure.  Remedies. 

linliff  stale,  seeking  to  invoke  the  original  ju- 
diction  of  the  United  Stales  Supreme  Court 
>ved  for  leave  to  file  a  complaint  against  defen- 
n t  chemical  companies.  Defendants  were  alleged 
have  discharged  mercury  into  streams  which  ul- 
latcly  reach  Lake  Frie.  thereby  contaminating 
intiffs*  environment.  The  action  was  for  abate - 
:nt  of  a  public  nuisance.  The  Supreme  Court 
knowlcdgcd  its  jurisdiction  over  the  controversy. 
t  held  that  it  might  decline  to  entertain  a  com- 
mit brought  by  a  state  against  citizens  of  another 
te  only  where;  (1)  refusing  jurisdiction  would 
t  conflict  with  the  policies  underlying  the  Article 
jurisdictional  grant,  and  (2)  the  reasons  for 
ur.ing  jurisdiction  are  consistent  with  the  C  :urt  s 
ler  responsibilities.  Plaintiff's  motion  was  de- 
.'d.  The  Court  noted  that  no  serious  federal 
estion  was  raised,  and  that  plaintiff  could  obtain 
isdiction  over  defendants  in  its  own  courts  and 


decide  the  question  on  the  same  nuisance  basis. 
Furthermore,  the  Court  believed  the  problem  more 
properly  solved  by  cooperative  study  and  concilia- 
tory action  by  various  administrative  agencies.  The 
absence  of  expertise  in  pollution  matters  was  noted 
as  a  serious  deterrent  to  adequate  adjudication  in 
the  Supreme  Court.  (  Hart-Florida) 
W7I-10I53 


PEYTON  V  HAMMER  (NO  PRESCRIPTIVE 
RIGHT  TO  POLLUTE  STREAM), 

269  NF2d  136-13X  (Ct  C  P  Clinton  County,  Ohio 
1970). 

Descriptors:  'Ohio,  'Pollution  abatement.  'Water 
pollution  control.  'Sewage  disposal.  Sewage. 
Streams,  Remedies,  Water  quality  control.  Water 
pollution.  Water  pollution  sources.  Impaired  water 
quality.  Riparian  rights.  Wastes,  Legal  aspects.  Ju- 
dicial decisions,  legislation. 

Plaintiff  landowner  sought  to  enjoin  defendant 
homeowners  from  discharging  sewage  into  a  stream 
running  through  plaintiff's  land.  Defendants 
claimed  a  prescriptive  right  to  discharge  wastes 
into  the  stream,  on  the  grounds  that  they  had  done 
so  for  2  I  years.  The  Court  of  Common  Pleas  of 
Ohio  granted  the  injunction  sought  by  plaintiff, 
holding  that  Ohio's  water  pollution  control  statute 
prohibited  defendants'  actions.  (Madsen-Florida) 
W7I-10154 


BEAN  V  SEARS,  ROEBUCK  AND  CO  (POLLU- 
TION OF  WELL  HELD  PERMANENT  DAMAGE 
TO  REAL  PROPERTY), 

276  A2d6l3-617(Vt  1971  ). 

Descriptors:  'Vermont.  'Water  pollution,  'Wells. 
'Damages.  Remedies.  Artesian  wells.  Water  pollu- 
tion sources.  Pollutants.  Oily  water.  Fuels.  Water 
properties.  Water  quality.  Water  pollution  effects. 
Water  law.  Legal  aspects.  Judicial  decisions. 

Plaintiff  dairy  farmer  sued  defendant  retailer  for 
pollution  of  plaintiffs  artesian  well.  On  appeal 
from  a  judgement  for  plaintiff,  defendant  conceded 
that  the  pollution  was  caused  by  oil  leakage  from  a 
furnace  installed  improperly  by  defendant  on  plan- 
tiff's  farm  Defendant  contended,  however,  that  the 
evidence  did  not  establish  the  pollution  to  be  a  per- 
manent injury,  and  (hat  the  trial  court  therefore 
erred  in  instructing  (he  jury  to  consider  diminution 
in  value  when  assessing  damages.  The  Supreme 
Court  of  Vermont  affirmed,  holding  expert 
testimony  on  the  fair  market  value  of  the  farm  be- 
fore and  after  pollution  was  properly  received, 
although  referring  to  the  polluted  well  as  the  only 
source  of  water  on  the  farm.  The  court  pointed  out 
that,  despite  evidence  of  the  availability  of  non-pol- 
luted groundwater,  the  well  was  the  only  operative 
and  productive  source  at  the  time  under  investiga- 
tion. ( Madsen-Florida) 
W7I    10155 


OPEN  PUBLIC  HEARING  TO  DETERMINE 
WATER  QUALITY  STANDARDS, 

Missouri   Water   Pollution   Hoard.  Jefferson  City, 

Mo<  I9(.7).  1  p. 

Descriptors:  'Missouri.  'Water  policy .  'Standards. 
'Water  quality.  Regulation.  Water  conservation. 
Water  resources.  Water  resources  development. 
Slate  governments.  Administrative  agencies.  Water 
pollution.  Water  utilization.  Administration.  Water 
quality  control. 

Hie  Water  Pollution  Hoard  shall  hold  an  open 
public  hearing  before  it  establishes  standards  of 
water  quality  for  any  stream  or  body  of  water. 
Procedural  guidelines  are  set  forth  dealing  with 
notification  of  interested  individuals  and  the  public 
at  large.  I  he  Hoard  shall  issue  standards  of  water 
purity  on  the  basis  of  oral  or  written  information 
presented  at  the  open  public  hearings,  the  technical 
means  available  for  the  reduction  of  pollution,  and 
the  economic  factors  involved.  ( Horwitz-Florida) 
W71-10156 


REGULATIONS  FOR  PREVENTION  OF  POL- 
LUTION OF  SUBSURFACE  WATERS  OF  THE 
STALE, 

Missouri   Water   Pollution    Board,  Jefferson   City, 

Mo. 

For  primary  bibliographic  entry  see  Field  05G. 

W7  1-10157 


MARINE  TOILET  REGULATIONS, 

Missouri  Water  Pollution  Board,  Jefferson  City. 
For  primary  bibliographic  entry  see  Field  05G. 
W7I-I0158 


REGULATIONS  FOR  TURBID  WATER 
DISCHARGES  AND  TO  PREVENT  INTERMIT- 
TENT OR  ACCIDENTAL  POLLUTION  OF 
WATERS  OF  THE  STATE, 

Missouri   Water   Pollution    Board,   Jefferson   City. 

Mo. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-10I59 


WATER     QUALITY     STANDARDS     FOR     IN- 
TERSTATE WATERS, 

Kentucky   Water   Pollution   Control   Commission. 

Frankfort. 

For  primary  bibliographic  entry  sec  Field  05G. 

W71-10160 


POLLUTION  FROM  BOATS  AND  VESSELS, 

Kentucky    Water    Pollution    Control   Commission. 

Frankfort. 

For  primary  bibliographic  entry  sec  Field  05G. 

W71-I0I61 


BY-PASSING  OF  SEWAGE,  INDUSTRIAL.  AND 
OTHER  WASTE  TREATMENT  PLANTS;  AND 
EMERGENCY,  ACCIDENTAL,  OR  OTHER  EX- 
CESSIVE SPILLS  AND  DISCHARGES  OF 
SEWAGE,  INDUSTRIAL  OR  OTHER  WASTES. 
Kentucky  Water  Pollution  Control  Commission. 
Frankfort. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-10167 


FREF.DMAN  V  BOROUGH  OF  WEST  HA/EL- 
TON (PUBLIC  NUISANCE  CAUSED  BY 
DISCHARGE  OF  SEWAGE  INTO  DITCH). 

297  Pa  5X.  146  A  564-567  (  1929) 

Descriptors.  'Pennsylvania.  'Sewage  disposal. 
'Water  pollution  sources.  'Abatement.  Judicial 
decisions.  Legal  aspects.  Water  law.  Local  govern- 
ments. Sewers.  Open  channels.  Outlets.  Sewage. 
Sewage  treatment.  Environmental  sanitation.  Mu- 
nicipal wastes.  Weirs.  Structures.  Water  pollution. 
Odor,  Water  quality  control.  Damages,  Remedies. 
Prescriptive  rights. 

Defendant  borough  maintained  a  sewer  system 
serving  at  least  300  dwellings.  I  he  flow  of  sewage 
from  this  system  was  discharged  from  the  main 
conduit  into  a  ditch  flowing  across  plaintiff's  land, 
which  was  being  developed  lor  residential  pur- 
poses. The  land  had  been  overflowed  by  sewage  on 
many  different  occasions,  both  in  wet  and  in  dry 
seasons.  The  overflow  caused  the  emission  of  foul, 
offensive,  ami  unhealthful  odors,  which  created  un- 
healthy conditions  and  great  inconvenience  to 
families  living  along  the  ditch.  Defendant  installed 
a  device  known  as  a  leaping  weir,  which  was 
designed  to  prevent  the  discharge  of  sewage,  but 
failed  to  operate  the  device.  The  trial  court  en- 
joined further  discharges  ami  the  Supreme  Court  of 
Pennsylvania  affirmed.  The  trial  court  found  that 
this  condition  constituted  a  public  and  continuing 
nuisance  and  caused  irreparable  damage  and  injury 
to  the  land  of  the  plaintiffs.  Defendant's  claim  of 
prescriptive  right  had  no  application,  as  (he  right  to 
maintain  a  public  nuisance  cannot  be  acquired  by 
prescription,  nor  can  such  right  be  a  defense 
against  an  action  for  private  injury  caused  by  a 
public  nuisance.  (Johnson-Florida) 
W7 1-10197 


m 
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CITY  OF  HIGHLAND  V  AUER  (CITY'S  LIA- 
BILITY FOR  PERMITTING  RESIDENTS  TO 
POLLUTE  ITS  SEWERS). 

235  111  App  327-334  (1925) 

Descriptors:  *  Illinois,  'Pollutants,  'Surface 
drainage,  'Sewers,  Cities,  Water  pollution,  Water 
pollution  sources,  Water  pollution  effects.  Water 
pollution  control.  Pollution  abatement,  Sewage, 
Surface  runoff.  Riddance  (legal  aspects),  Repul- 
sion (Legal  aspects).  Natural  flow  doctrine,  Legal 
aspects,  Judicial  decisions. 

Plaintiff  landowner  sought  to  enjoin  defendant  city 
from  diverting  polluted  surface  water  over  his  pro- 
perty. Defendant  had  graded  its  streets  and  caused 
the  surface  water  to  flow  over  plaintiffs  land;  in  ad- 
dition, uphill  residents  discharged  sewage,  wash 
water,  and  other  pollutants  into  the  water  which 
flowed  across  plaintiffs  land,  rendering  plaintiffs 
land  unsanitary.  Defendant  conceded  it  knew  pol- 
lutants were  being  discharged  into  its  streets,  but 
contended  it  lawfully  used  ditches  and  drains  to 
carry  surface  waters  to  natural  outlets,  and  was  not 
responsible  for  pollution  created  by  third  parties. 
The  Illinois  Appellate  Court  observed  that  defen- 
dant had  ample  authority  to  sever  improper  con- 
nections with  its  sewer,  and  held  that  defendant 
might  be  enjoined  from  maintaining  a  ditch  into 
which  third  parties  drained  polluted  water  with  de- 
fendant's knowledge  and  created  a  nuisance.  The 
court  said  defendant's  actions  amounted  to  inverse 
condemnation.  Furthermore,  it  was  held  that  the 
lower  court  erred  in  ruling  that  defendant  might  in- 
crease the  natural  flow  of  water  across  plaintiffs 
land.  (Hart-Florida) 
W71-I0I98 


CITY  OF  SPRINGFIELD  V  NORTH  FORK  OUT- 
LET DRAINAGE  DIST  (PREVENTING 
DRAINAGE  DISTRICT  FROM  STRAIGHTEN- 
ING RIVER). 

249  111  App  133-152(1928). 

Descriptors:  'Illinois,  'Water  pollution,  'Cities, 
'Sewage,  Water  pollution  effects.  Water  pollution 
sources,  Drainage  districts.  Water  pollution  con- 
trol. Water  supply.  Administrative  agencies, 
Riparian  rights.  Natural  flow  doctrine.  Rivers,  Non- 
navigable  waters.  Legal  aspects.  Judicial  decisions. 

Plaintiff  municipality  sought  to  enjoin  defendant 
drainage  district  from  straightening  a  non-naviga- 
ble river.  Plaintiff  obtained  its  water  supply  from 
the  river.  Forty  miles  upriver,  another  city 
discharged  its  municipal  sewage  into  the  river.  The 
natural  winding  and  slow  flow  of  the  river  between 
the  two  cities  purified  the  water  sufficiently  for 
plaintiffs  use.  Plaintiff  contended  that  defendant's 
straightening  would  prevent  this  natural  purifica- 
tion by  shortening  the  distance  the  water  flowed 
and  decreasing  the  time  span.  The  Illinois  Appel- 
late Court  observed  that  plaintiff,  as  a  riparian 
owner,  was  vested  with  a  property  right  in  the  natu- 
ral flow  of  the  stream.  Defendant's  defense  that  the 
upriver  city  was  the  primary  cause  of  the  pollution 
was  rejected,  since  defendant  contributed  to  the 
nuisance.  Defendant  also  contended  that  plaintiff's 
proper  remedy  was  an  injunction  to  prevent  the 
upriver  city  from  discharging  its  sewage  into  the 
river.  The  court  also  rejected  this  contention.  Ac- 
cordingly, the  court  affirmed  the  lower  court's  writ 
temporarily  restraining  defendant  from  continuing 
the  ditch,  pending  decision  upon  whether  the 
straightening  would  pollute  plaintiff's  water.  (  Hart- 
Hurida) 
W7 1-10203 


COOK  V  CITY  OF  DIJ  QUOIN  (CITY'S  LIA- 
BILITY FOR  POLLUTION  OF  STREAM). 

256  I  II  App  452-458  (1930). 

Descriptors:  'Illinois,  'Water  pollution,  'Cities, 
♦Sewage,  Water  pollution  sources.  Water  pollution 
effects.  Water  quality.  Water  quality  control. 
Farms,  Pollutants,  Pollution  abatement.  Legal 
aspects.  Judicial  decisions. 


Plaintiff  riparian  landowner  sought  damages  and  an 
injunction  to  compel  defendant  city  to  abate 
discharge  of  municipal  sewage  into  the  creek 
passing  through  plaintiffs  farm.  The  creek  passed 
within  40  yards  of  plaintiffs  dwelling,  and  the 
deleterious  odor  deprived  him  of  the  comfort  and 
enjoyment  of  his  home.  Additionally,  the  water  was 
unfit  for  watering  plaintiffs  livestock.  The  Illinois 
Appellate  Court  observed  that  every  riparian 
owner  had  a  right  to  natural  flow  of  the  water  and 
that  pollution  constitutes  inverse  condemnation. 
Defendant  alleged  that  others  contributed  to  the 
pollution;  the  court  rejected  that  defense,  stating 
that  defendant  would  be  jointly  and  severally  liable 
with  others  contributing  to  pollution.  Additionally, 
the  court  held  that  defendant  was  not  relieved  of 
liability  because  the  sewer  system  was  properly 
built.  Affirming  the  lower  court's  judgment  for 
plaintiff,  the  court  determined  that  the  proper  mea- 
sure of  damages  was  compensation  for  deprivation 
of  use  and  enjoyment  of  the  property,  rather  than 
the  diminution  in  rental  value.  (Hart-Florida) 
W7  1-10204 


WHITE  V  EDGERLY  PETROLEUM  CO  (POL- 
LUTION OF  RICE  CROP  BY  SALINE  WATER 
FROM  OIL  WELL). 

4  La  App  20-22  (1925). 

Descriptors:  'Louisiana,  'Saline  water,  'Saline 
water  intrusion,  'Rice,  Oil  wells,  Oil  industry,  Oil 
wastes.  Water  pollution  sources,  Damages,  Farms, 
Agriculture,  Water  pollution  effects. 

Plaintiff  farmowncr  sued  defendant  petroleum 
company  for  damages  caused  by  salt  water  in  a 
bayou  adjacent  to  his  farm.  Plaintiff  planted  a  rice 
crop  and  pumped  water  from  the  bayou  for  irriga- 
tion. The  water  in  the  bayou  had  been  con- 
taminated with  salt  water  from  defendant's  oil  well, 
and  plaintiffs  rice  crop  was  destroyed.  Defendant 
contended  on  appeal  that  the  evidence  was  insuffi- 
cient to  show  that  it  was  responsible  for  plaintiffs 
loss.  However,  the  Louisiana  Court  of  Appeals  af- 
firmed, holding  that  the  evidence  amply  supported 
the  lower  court's  verdict  for  plaintiff.  (Hart- 
Florida) 
W7  1-10205 


WATER     QUALITY     STANDARDS     FOR     IN- 
TERSTATE WATERS  IN  WYOMING. 

Wyoming  Dept.  of  Public  Health. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-102I4 


OKLAHOMA  WATER  LAW,  STREAM  AND 
SURFACE,  THE  WATER  CONSERVATION 
STORAGE  COMMISSION  AND  THE  1965  AND 
1967  AMENDMENTS, 

Joseph  F.  Rarick. 

Oklahoma    Law    Review,    Vol    24,    No    I,   p    1-16 

(1971).  16  p,  90ref. 

Descriptors:  'Oklahoma,  'Water  conservation, 
'Water  resources  development,  'Reservoir  opera- 
tion. Legal  aspects.  Legislation,  Conservation, 
Reservoirs,  Water  resources.  Water  policy,  Water 
demand.  Water  control.  Water  distribution  (Ap- 
plied), Water  management  (Applied),  State 
governments.  Water  storage.  Water  supply.  Water 
utilization.  Water  requirements.  Water  shortage. 
Water  users.  Water  permits.  Water  rights. 

The  statutory  development  of  the  Water  Conserva- 
tion St.rrige  C.:mmr.;si;:n  in  Oklahoma  is  the  sub- 
ject of  this  article.  The  purpose  of  the  legislation  is 
to  empower  the  Commission  to  contract  with  mu- 
nicipalities, industry,  agricultural  and  other  water 
users  to  insure  that  reservoirs  of  optimum  storage 
capacity  are  constructed.  The  Citizens  Committee 
persuaded  the  legislature  to  make  the  membership 
of  the  Commission  the  same  persons  who  served  on 
the  Water  Resources  Board.  The  Citizens  Commit- 
tee was  also  successful  in  having  language  added  to 
protect  potential  users  within  the  locality  of  the 
reservoir.  An  Oklahoma  Supreme  Court  case  deal- 


ing with  this  legislation  is  discussed  in  detail.  Thl 
1965  amendments  to  the  legislation,  dealing  wit  i 
loss  of  water  rights  due  to  nonusc  and  developmei 
requirements,     are     explained.     Legislation     wtl 
passed  in   1967  requiring  a  public  hearing  by  tb 
Water   Resources  Board   when  an  officer  of  th 
United  States  notified  the  Board  of  plans  to  use  th 
water  of  the  state.  The  Board  may  attach  cond>> 
tions  or  reject  the  proposed  withdrawal  complete!' 
Finally,  several  miscellaneous  1967  amendments  t 
the  legislation  are  examined.  (Robinson-Florida) 
W71-10215 


FEDERAL  ASSISTANCE  FOR  TREATMEN 
FACILITIES. 

California  Water  Code  Ann  sees  1 3600  thru  I  360- 
(West  1971). 

Descriptors:  'California,  'Water  quality  contro 
•Financing,  'Waste  water  treatment,  Feder; 
government.  State  governments,  Local  goverr 
ments.  Administration,  Administrative  agencie: 
Administrative  decisions,  Legal  aspects,  LegisU 
tion.  Water  quality,  Water  pollution,  Water  pollu 
tion  control,  Government  finance,  Costs 
Economics,  Budgeting,  Waste  treatment.  Wast 
disposal,  Waste  water  disposal,  Waste  water  (Pollu 
tion),  Water  purification. 

The  State  Water  Resources  Control  Board  shall  ac 
minister  any  program  of  financial  assistance  fo 
water  quality  control  legally  delegated  to  it  anfl 
may  accept  funds  from  the  United  States  or  privat 
persons  to  accomplish  that  objective.  A  survey  o 
the  state's  needs  for  waste  collection,  treatmeni 
and  disposal  and  a  report  thereon  shall  be  made  b 
the  state  board.  No  commitment  shall  be  made  b 
the  state  board  until  it  has  found  that  adequat' 
money  is  available.  Review  and  approval  of  appli 
cations  for  grants  for  waste  treatment  and  disposa 
projects  under  the  Federal  Water  Pollution  Contro 
Act  shall  be  made  by  the  state  board.  If  an  applica 
tion  states  that  a  local  agency  is  unable  to  pay  it 
share  of  the  costs  the  state  board  shall  determine  i 
a  sewerage  service  charge  is  necessary.  Appropria 
tions  for  project  costs  shall  be  without  regard  t< 
fiscal  years.  No  application  for  a  grant  or  loan  aftc 
January  1,  1971,  shall  be  accepted  unless  at  leas 
one  person  responsible  for  plant  operations  meet  j 
or  will  meet  operator  training  qualification 
adopted  by  statute.  (Robinson-Florida) 
W71-10216 


WATER    WELLS    AND    CATHODIC    PROTEC 
TION  WELLS. 

California  Water  Code  Ann  sees  13700  thru  I380< : 
(West  1971). 

Descriptors:      'California,      'Well      regulations  ] 
♦Water   pollution   control,    'Cathodic    protection 
Administrative  agencies.   Legislation,   Water  law  | 
Legal     aspects      Administration       Administrativi  j 
agencies     Administrative    decisions      Regulation 
Water  wells,  Groundwater,  Water  pollution,  Watc: 
quality,  Water  quality  control,  Subsurface  waters 
Groundwater  basins,  Acquifcrs. 

A  notice  of  intention  and  a  notice  of  complctior 
must  be  filed  with  the  Department  of  Conscrvatior  I 
when  any  person  digs,  bores,  drills,  repcrforates 
abandons,  or  destroys  a  well,  water  well, 
cathodic  protection  well.  The  contents  of  these  twe 
reports  are  specified.  These  reports  arc  not  availa 
blc  to  the  public  but  only  to  governmental  agen 
cies.  The  conversion  of  an  oil  or  gas  well  into  : 
water  or  cathodic  protection  well  shall  be  governcc 
by  this  statute.  Violation  of  this  article  constitutes ; 
misdemeanor.  The  department  shall  recommene 
water  well  and  cathodic  protection  well  standard: 
to  the  State  Department  of  Public  Health  and  the 
appropriate  regional  water  quality  control  board  il 
it  deems  necessary.  The  regional  board  shall  ther 
hold  a  public  hearing.  If  the  regional  board  finds 
that  standards  are  needed  it  shall  so  report.  Each 
affected  city  or  county  shall  then  establish  or- 
dinances providing  such  standards.  If  such  cities  or 
counties  fail  to  pass  ordinances  the  regional  board 
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nay  adopt  standards.  The  state  board  may  review 
iny  action,  report,  or  determination  made  by  a  re- 
;ional  board  and  shall  do  so  on  the  request  of  any 
iffected  city  or  county.  (Robinson-Florida) 
V7I-10217 


'ENALTIES  FOR  OIL  DEPOSITED  IN  STATE 
VATERS. 

California  Harbors  and  Navigation  Code  Ann  sees 
51,  152  ( West  Supp  1971). 

tescriptors:  "California,  *  Water  quality  control. 
Pollution  abatement,  *Costs,  Legislation,  Legal 
spects,  Water  quality.  Water  pollution  control, 
k'ater  pollution,  Pollutants,  Pollutant  identifica- 
on,  Oil,  Navigable  waters,  Non-navigable  waters, 
tatc  governments,  Water  law,  Water  rights. 

,ny  person  that  intentionally  or  negligently  causes 
r  permits  any  oil  to  be  deposited  in  the  waters  of 
lis  state,  including  but  not  limited  to  navigable 
atcrs,  shall  be  liable  civilly  in  an  amount  not  more 
tan  six  thousand  dollars.  In  addition,  such  person 
lall  be  liable  to  any  governmental  agency  charged 
ith  the  responsibility  for  cleaning  up  or  abating 
ny  such  oil  for  all  actual  damages,  in  addition  to 
ic  reasonable  costs  actually  incurred  in  abating  or 
leaning  up  the  oil  deposit  in  such  waters.  The 
mount  of  the  civil  penalty  assessed  shall  be  based 
pon  the  amount  of  discharge  and  the  likelihood  of 
crmancnt  injury  and  shall  be  recoverable  in  a  civil 
:tion  by,  and  paid  to,  such  governmental  section, 
he  agency  cleaning  up  the  oil  deposit  shall  notify, 
i  writing,  the  appropriate  regional  water  quality 
jntrol  board  of  the  nature  of  the  deposit  and  of 
ic  corrective  action  taken  or  contemplated. 
lohnson-Florida) 
'71-10218 


ISPOSAL  OF  CERTAIN  SUBSTANCES; 
PERATION  OF  CERTAIN  EQUIPMENT. 

alifornia  Fish  and  Game  Code  Ann  sees  5652  thru 
555,  5803  (West  Supp  1971). 

cscriptors:  "California,  *Wastc  disposal, 
Dredging,  *Oil  wastes.  Legislation,  State  govcrn- 
cnts.  Legal  aspects.  Water  pollution  sources, 
'atcr  pollution  control.  Water  quality  control, 
illutant  identification.  Recreation  wastes.  Waste 
imps.  Animal  wastes  (Wildlife),  Regulation,  Ad- 
inistrative  agencies.  Oil,  Pollution  abatement, 
sh.  Fish  conservation.  Environmental  effects. 

is  unlawful  to  dispose  of  cans,  bottles,  garbage, 
ibbish,  the  viscera  or  carcass  of  any  dead  mam- 
al,  or  the  carcass  of  any  dead  bird  into  the  waters 
'  the  state  or  within  150  feet  of  the  high  water 
ark  of  the  waters  of  the  state.  Exceptions  to  the 
>vcrage  of  this  section  are  specified.  In  addition,  a 
srmit  from  the  Department  of  Fish  and  Game  is 
quired  before  any  person  can  use  any  vacuum  or 
ction  dredge  equipment  in  any  river,  stream  or 
kc  of  this  state.  The  permit  shall  be  issued  to  the 
>plicant  if  the  Department  determines  that  such 
■Stations  will  not  be  deleterious  to  fish.  It  shall  be 
misdemeanor  to  operate  such  equipment  without 
permit  or  outside  the  scope  of  the  operations  al- 
wed  in  a  permit.  The  Department  is  authorized  to 
can  up  or  abate  the  affects  of  any  petroleum  or 
:trolcum  product  deposited  in  the  waters  of  the 
»tc  and  to  recover  any  costs  incurred  as  a  result  of 
eh  cleanup  or  abatement  activity.  (Johnson- 
orida) 
71-10219 


3LLUTION  OR  NAVIGABLE  WATERS  AND 
3LLUTION  BY  VESSELS. 

ilifornia  Health  and  Safety  Code  Ann  sees  4400 
ru4433  (West  1970). 

cscriptors:  *California,  "Waste  disposal,  "Boat- 
g  regulations,  *Watcr  quality  control,  Lcgisla- 
>n.  State  governments.  Legal  aspects.  Water  law, 
ater  pollution  control.  Ships,  Navigable  waters, 
jwage  disposal.  Sewage  treatment.  Radioactive 
istc   disposal.   Waste   storage.   Water   pollution 


sources,  Waste  treatment,  Regulation,  Inspection, 
Water  resources  development.  Oceans,  Permits. 

It  shall  be  a  misdemeanor  for  a  person  to  place, 
deposit,  or  dump  any  garbage  in  or  upon  the 
navigable  waters  of  the  state  or  in  the  ocean  within 
twenty  miles  of  the  coast  line,  or  to  load  a  vessel 
with  garbage  with  the  intent  to  so  dispose  of  it.  A 
vessel  intending  to  dispose  of  a  load  of  garbage  in 
the  ocean  must  carry  an  inspector  for  the  State  De- 
partment of  Public  Health.  A  person  in  charge  of  a 
vessel  intending  to  dispose  of  radioactive  waste  into 
the  ocean  must  give  the  Department  five  days 
notice;  if  it  is  determined  that  the  public  health  and 
welfare  will  not  be  endangered,  the  vessel  may 
leave  without  an  inspector.  No  person  shall  main- 
tain a  vessel  on  the  navigable  waters  of  the  state  un- 
less any  toilet  on  the  vessel  is  designed  so  that  no 
human  excreta  can  be  discharged  into  such  waters. 
It  is  a  misdemeanor  for  a  person  to  dump  human 
excreta  into  the  navigable  waters  of  the  state  from  a 
vessel  which  has  toilet  facilities  available.  (John- 
son-Florida) 
W7 1-10220 


POLLUTION  OF  WATER  SUPPLIES  AND 
PUBLIC  PLACES. 

California  Health  and  Safety  Code  Ann  sees  4450 
thru  4485  (West  1970). 

Descriptors:  "California,  "Wastes,  "Water  quality 
control,  "Water  resources  development.  Legisla- 
tion, Legal  aspects,  State  governments.  Water  law, 
Water  pollution,  Water  pollution  control.  Water 
pollution  sources.  Farm  wastes.  Sewage,  Domestic 
wastes.  Ships,  Waste  disposal.  Regulation,  Permits, 
Water  supply,  Coordination,  Abatement. 

It  is  a  misdemeanor  to  violate  these  provisions, 
which  prohibit  certain  disposals  of  specific  wastes 
into  the  waters  and  upon  certain  places  of  the  state. 
Included  in  these  arc  prohibitions  against:  ( 1 ) 
drainage  from  septic  tanks  and  similar  devices  into 
the  water  supply  of  state  inhabitants,  (2)  pollution 
of  the  water  supply  by  livestock,  (3)  bathing  or 
other  personal  pollution  of  any  waters  of  the  state, 
(4)  washing  clothes  in  the  water  used  for  drinking 
purposes  by  the  inhabitants  of  the  state,  and  (5) 
mooring  or  anchoring  within  two  miles  of  the  in- 
take of  water  used  for  drinking  and  domestic  uses 
by  municipalities.  Any  violation  of  these  provisions 
also  constitutes  a  public  nuisance  and  may  be 
lbited  by  an  injunction.  A  political  subdivision 
owning  or  operating  a  reservoir  for  drinking  or 
domestic  purposes  may  open  it  to  public  fishing  if  a 
permit  is  obtained  from  the  State  Department  of 
Public  Health.  A  county  may  request  the  con- 
trolling governmental  agency  to  open  the  reservoir 
to  fishing  and  to  develop  a  coordinated  plan  for 
development  of  the  fishing  and  other  recreational 
uses  of  the  reservoir  and  surrounding  land.  (John- 
son-Florida) 
W71-I0221 


SEWAGE  AND  OTHER  WASTE;  PROCEDURE 
FOR  ABATEMENT. 

California  Health  and  Safety  Code  Ann  sees  5410 
thru  5463  (West  1970). 

Descriptors:  "California,  "Water  quality  control, 
"Pollution  abatement,  "Waste  disposal.  Legisla- 
tion, State  governments.  Legal  aspects,  Water  law. 
Water  pollution  control.  Navigable  waters.  Non- 
navigable  waters.  Sewage,  Municipal  wastes. 
Sewage  disposal.  Sewers,  Septic  tanks.  Costs, 
Regulation,  Treatment  facilities.  Waste  treatment. 

Several  terms  are  defined,  including  waste,  pollu- 
tion and  contamination.  It  is  a  misdemeanor  for  a 
person  to  discharge  sewage  or  other  waste  in  any 
manner  which  will  result  in  contamination,  pollu- 
tion, or  a  nuisance.  Whenever  the  state  department 
of  health  or  any  local  health  officer  finds  that  a 
contamination  exists,  they  shall  order  it  abated. 
These  agencies  may  also  bring  an  action  for  an  in- 
junction if  necessary.  Upon  finding  that  a  pollution 
or  nuisance  exists,  the  state  department  shall  refer 


the  condition  to  the  proper  regional  water  quality 
control  board  and  may  inspect  and  report  to  the 
board  on  any  technical  factors  involved.  There 
shall  not  be  less  than  one  water  closet  for  each 
twenty  employees  working  at  a  construction  job 
site.  Any  action  taken  to  abate  contamination 
caused  by  a  community  sewerage  system  shall  be 
taken  against  the  operating  agency  and  the  con- 
tributors to  the  system.  A  health  officer  of  any  city, 
county,  or  sanitary  district  may  connect  a  dwelling 
house  with  the  adjoining  street  sewer  if  the  owner 
fails  to  do  so,  the  costs  to  be  borne  by  the  owner. 
(Johnson-Florida) 
W71-10222 


WATER  POLLUTION  CONTROL. 

Revised  Code  of  Washington  Ann  sees  90.48.010 
thru  90.48.295  (1962)  as  amended  (Supp  1 970). 

Descriptors:  "Washington,  "Pollution  abatement, 
"Water  quality  control,  "Administrative  agencies. 
Water  pollution.  Water  pollution  treatment.  Treat- 
ment facilities,  Sewage  treatment.  Sewage  disposal, 
Waste  disposal.  Waste  treatment,  Wildlife  conser- 
vation. Public  health,  Standards,  Wastes,  Permits, 
Grants,  Contracts,  Supervisory  control  (Power), 
Administration,  Municipal  wastes,  Industrial 
wastes.  State  governments.  Local  governments. 
Legal  aspects,  Legislation. 

In  order  to  prevent  and  control  water  pollution,  the 
Department  of  Ecology  is  given  authority  to 
promulgate  regulations  relating  to  water  quality 
standards  and  waste  discharge.  The  Department 
shall  determine  water  purity  standards,  taking  into 
consideration  the  public  health,  the  use  of  the 
water  and  surrounding  lands,  and  the  conservation 
of  wildlife.  It  shall  be  unlawful  for  any  person,  cor- 
poration, or  organization  to  discharge  matter  caus- 
ing water  pollution,  or  to  injure  or  destroy  wildlife 
through  such  pollution.  Plans  and  proposed 
methods  of  operation  and  maintenance  of  sewage 
and  disposal  systems  are  to  be  submitted  to  the  De- 
partment for  approval.  Enforcement  methods  are 
provided,  along  with  penalties  and  procedures  for 
review  and  adjudication.  Prior  to  any  operation  in- 
volving waste  discharges  into  waters,  a  permit  must 
be  secured  from  the  Department  or,  if  authorized, 
from  any  governmental  unit  operating  a  sewage 
system  and  treatment  facilities.  Conditions  regulat- 
ing the  issuance  of  such  permits  are  provided. 
Other  powers  and  duties  of  the  Department  include 
the  authority  to  contract  with  public  corporations 
and  political  units,  to  provide  grants  for  the  financ- 
ing of  water  pollution  control  projects,  and  to 
establish  comprehensive  plans  for  sewage  drainage 
basins.  (Smiljanich-FIorida) 
W7I-10223 


WATER  POLLUTION  CONTROL  FACILITIES  - 
FINANCING. 

Revised  Code  of  Washington  Ann  sees  90.50.010 
thru  90.50.900  (Supp  1970). 

Descriptors:  "Washington,  "Water  pollution  con- 
trol, "Treatment  facilities,  "Financing,  Economics, 
Financial  feasibility,  Grants,  Loans,  Interest,  Taxes, 
Participating  funds.  Federal  government.  State 
governments.  Legislation,  Administration,  Water 
pollution  treatment.  Pollution  abatement,  Water 
pollution  sources.  Domestic  wastes.  Industrial 
wastes.  Sewage. 
Identifiers:  "Federal  Water  Pollution  Control  Act. 

A  state  pollution  control  commission  is  authorized 
to  make  and  administer  grants  to  public  bodies  to 
assist  them  in  constructing  and  improving  water 
pollution  control  facilities.  These  facilities  employ 
various  devices  to  treat  sewage  and  industrial 
wastes  of  a  liquid  nature,  including  the  necessary 
intercepting  sewers,  pumping,  power,  and  other 
equipment.  The  state  finance  committee  is 
authorized  to  issue  $25  million  of  general  obliga- 
tion bonds  to  provide  state  funds  to  match  those 
federal  funds  provided  under  the  Federal  Water 
Pollution  Control  Act.  The  public  bodies  receiving 
these  grants  include  municipal  or  public  corpora- 
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tions,  counties,  und  departments  or  agencies  of 
state  government.  The  statute  provides  that 
proceeds  of  bonds  arc  to  be  deposited  in  a  separate 
account,  and  that  bond  redemption  is  to  be  funded 
by  sales  tax  revenues.  (Recs- Florida) 
W71-10224 


WATER  POLLUTION  CONTROL  ACT. 

Alaska  Statutes  sees  46.05.155  thru  46.05.230 
(Supp  1970)  amending  sees  46.05.010  thru 
46.05.240  (  1966). 

Descriptors:  'Alaska,  'Water  pollution  control, 
*Oil  wastes,  'Damages,  Administrative  agencies, 
Administrative  decisions.  Regulation,  Water  law, 
Legal  aspects,  Legislation,  Water  pollution.  Pollu- 
tion abatement,  State  governments,  Grants, 
Financing,  Loans,  Water  supply.  Sewage  treat- 
ment. Water  treatment.  Oily  water.  Ships. 

The  Department  of  Health  and  Welfare  may  make 
payments  or  loans  for  waste  treatment  or  water 
system  projects.  No  person  may  pollute  the  waters 
of  the  state.  It  is  unlawful  to  pollute  the  waters  of 
the  state  by  placing  therein:  petroleum,  acid,  coal 
or  oil  tar,  lampblack,  aniline,  asphalt,  bitumen,  or  a 
residuary  product  of  petroleum.  Polution  caused  by 
an  act  of  God  or  by  circumstances  beyond  the  con- 
trol of  the  person  shall  not  create  liability.  Regula- 
tions are  provided  for  ballast  water  discharge.  Per- 
sons in  charge  of  vessels  or  facilities  shall  notify  the 
Department  as  soon  as  they  have  knowledge  of  any 
violation  of  this  Act.  Violation  of  these  provisions 
constitutes  a  misdemeanor,  and  penalties  are  pro- 
vided. In  addition  to  criminal  penalties  violators  arc 
subject  to  liability  to  the  state  for  specified 
liquidated  damages  and  are  liable  in  civil  actions 
for  damages.  If  the  violation  occured  as  a  result  of 
willful]  misconduct  or  negligence  the  violator  shall 
be  liable  for  the  full  amount  of  damages  caused.  A 
\esscl  used  in  violation  of  this  statute  may  be 
detained  as  security  for  damages.  (Robinson- 
Florida) 
W7  1-10225 


VILLAGE  SAFK  WATER  ACT. 

Alaska  Statutes  sees  46.07.010  thru  46.07.0X0 
(Supp  1970). 

Descriptors:  'Alaska.  'Public  health.  'Sanitary  en- 
gineering, 'Government  finance.  Cities,  Loans, 
Legislation,  legal  aspects.  Administration,  Ad- 
ministrative agencies.  Stale  governments.  Grunts, 
Capital,  Capital  supply.  Financing,  Construction, 
I  n\  ironmental  sanitation. 

Provision  is  made  for  the  installation  of  at  least  one 
facility  containing  clean  water,  shower  bath  facili- 
ties, hygienic  sewage  disposal,  and  facilities  for  the 
washing  of  clothes  in  each  village  The  location  of 
the  facility  shall  be  determined  by  the  commis- 
sioner of  health  and  welfare  after  consulting  with 
the  tillage  governing  body  and  with  the  appropriate 
public  agencies.  Construction  may  be  accom- 
plished by  grants  or  loans  to  public  agencies  or 
private  non-profit  corporations.  No  contribution 
shall  be  required  from  the  users,  the  village 
governing  body  shall  accept  complete  ownership  of 
the  facilities  and  have  the  responsibility  of  main- 
taining and  operating  them  If  the  village  is  finan- 
cially unable  to  operate  the  facility  the  commis- 
sioner may  make  grants  which  will  enable  the  vil- 
lage to  operate  it.  When  necessary  the  commis- 
sioner may  require  the  creation  of  a  non-profit  cor- 
poration in  the  village  to  carry  out  the  purposes  of 
the  statute.  The  commissioner  shall  conduct  an 
educational  and  inform. itiona!  program  designed  to 
familiarize  the  residents  of  each  village  with  the 
health  advantages  of  using  (he  facility.  ( Rohinson- 
Flyrida) 
W7I-I0226 


WATER  POLLUTION. 

Texas  Penal  Code  Ann  art  69Xc  (Supp  1970) 


Descriptors:  'Texas,  'Water  pollution,  'Pollution 
abatement,  'Waste  disposal,  Ultimate  disposal. 
Waste  dilution,  Water  quality  control.  Water  pollu- 
tion sources.  Public  health.  State  governments,  Ad- 
ministrative agencies,  Permits,  Personnel,  Waste 
dumps,  Pollutants,  Disasters,  Adjudication 
procedure,  Legislation,  Legal  aspects. 

No  person  may  discharge  any  polluting  wastes  un- 
less the  waste  is  discharged  in  compliance  with  per- 
mits issued  by  certain  authorized  agencies. 
Unauthorized  discharges  or  violations  of  permits 
shall  be  punishable  as  a  misdemeanor  and  subject 
to  fines.  Parts  and  wildlife  department  employees 
arc  made  peace  officers  for  enforcement  of  the 
statute.  Waste  discharges  caused  by  a  natural  catas- 
trophe arc  not  included.  Various  procedural  provi- 
sions arc  set  forth,  including  venue  requirements, 
service  of  summons,  pre-trial  procedures,  and  en- 
forcement of  fines.  (  Smiljanich- Florida  ) 
W71-10227 


SOLID  WASTE  DISPOSAL  ACT. 

Texas  Civil  Status  Ann  art  4477-7  ( Supp  1 970). 

Descriptors:  'Texas,  'Solid  wastes,  'Ultimate 
disposal,  'Waste  disposal.  Water  pollution.  Pollu- 
tion abatement,  Waste  dumps,  Waste  storage, 
Waste  treatment.  Water  pollution  control,  Water 
pollution  sources.  Water  quality  control.  Municipal 
wastes,  Industrial  wastes.  Administrative  agencies. 
State  governments.  Local  governments.  Cities, 
Legislation,  Supervisory  control  (Power),  Public 
health.  Air  pollution.  Legal  aspects. 

The  Texas  State  Department  of  Health  is  hereby 
empowered  to  control  all  aspects  of  municipal  solid 
waste  collection,  handling,  storage,  and  disposal. 
The  Department  shall  consult  with  the  Texas  Water 
Quality  Board  with  respect  to  water  pollution  con- 
trol. The  Board  is  hereby  empowered  to  control  all 
aspects  of  industrial  solid  waste  collection, 
handling,  storage,  and  disposal.  The  Board  shall 
consult  with  the  Department  with  respect  to  public 
health  aspects.  Where  both  municipal  and  industri- 
al solid  wastes  arc  involved,  the  Department  shall 
have  primary  supervisory  responsibility.  The  two 
agencies  arc  given  power  to:  (  1 )  promulgate  neces- 
sary rules  and  regulations;  (2)  create  subordinate 
agencies;  (3)  inspect  and  approve  disposal  sites; 
(4)  require  and  issue  permits  authorizing  and 
governing  solid  waste  disposal  sites,  according  to 
prescribed  procedures  and  limitations;  (5)  provide 
educational,  advisory,  and  technical  services  to 
other  state  agencies;  and  (6)  accept  federal  and 
state  funds  relating  to  solid  waste  management. 
Counties  are  given  limited  powers  to  administer 
solid  waste  programs,  pursuant  to  procedures  set 
forth.  Penalties  for  violations  of  this  act  are  pro- 
vided,  along  with  necessary  remedial  powers  and 
judicial  procedures.  (Smiljanich-Florida) 
W71-I022X 


INJECTION  WELL  ACT. 

Texas   Civil   Statutes   Ann   Title    12X, 
(Supp  1970). 


art    7621b 


Descriptors:  'Texas,  'Injection  wells,  'Waste 
disposal,  'Permits,  Municipal  wastes.  Industrial 
wastes.  Water  pollution.  Legal  aspects.  Legislation. 
Public  benefits.  Oil  industry.  Geologic  formations. 
Oil  wastes.  Water  pollution  sources.  Subsurface 
waters. 

Before  industrial  or  municipal  wastes  arc  disposed 
of  through  injection  wells,  a  permit  must  be  ob- 
tained from  the  Water  Quality  Board.  To  apply  for 
a  permit,  the  applicant  must  obtain  a  letter  from 
the  Texas  Railroad  Commission  stating  that  the  in- 
jection well  will  not  endanger  any  oil  or  gas  forma- 
tion. The  Board  and  other  specified  agencies  evalu- 
ate the  probable  en"ect  of  the  well  ami  make  recom- 
mendations. The  Board  may  hold  a  public  hearing 
if  deemed  necessary.  For  injection  well  disposal  of 
wastes  arising  out  of  or  incidental  to  the  drilling  for 
or  producing  of  oil  or  gas,  the  applicant  must  ob- 
tain a  permit  from  the  Railroad  Commission.  The 


applicant  must  submit  to  the  Commission  a  letter 
from  the  Board  stating  that  the  well  will  not  en. 
danger  the  fresh  water  strata  in  the  area  of  its  loca- 
tion. If  the  proposed  injection  well  is  in  the  public 
interest,  will  not  impair  existing  rights,  and  surface 
and  groundwaters  can  be  adequately  protected  b) 
appropriate  well  regulations,  the  application  ma) 
be  granted.  Failure  to  comply  with  this  act  ma) 
subject  the  violator  to  a  civil  fine  not  to  exceec 
$1000  per  day  for  each  act  of  non-compliance 
( Gallagher-Florida ) 
W71-10229 


TEXAS  WATER  QUALITY  ACT. 

Texas  Civil  Statutes  Ann  Title   128,  art  762 Id- 1 
(Supp  1970). 

Descriptors:  'Texas,  'Water  Quality  Act,  'Wasti 
disposal,  'Water  quality  control,  Water  pollution 
Permits,  Legislation,  Legal  aspects,  Water  quality 
Standards,  Public  health.  Local  governments,  Ad- 
ministrative agencies,  Inspection,  Waste  watci 
treatment,  Water  pollution  control. 
Identifiers:  'Texas  Water  Quality  Act. 

The  purpose  of  the  Act  is  to  maintain  a  standarc 
water  quality  consistent  with:  ( 1 )  public  health  anc 
enjoyment,  ( 2 )  protection  of  wildlife,  ( 3 )  operatior 
of  existing  industries,  and  (4)  economic  develop- 
ment. The  Texas  Water  Quality  Board  is  the  prin- 
cipal authority  to  administer  the  Act.  Administra- 
tive provisions  concerning  the  Board  are  specified 
The  Board  shall  establish  the  level  of  water  quality 
to  be  maintained  and  develop  a  comprehensive 
plan  for  controlling  water  quality.  Among  othei 
things,  the  Board  is  empowered  to:  ( 1 )  conduct 
research;  (2)  enter  property  to  inspect  conditions 
relating  to  water  quality;  (3)  examine  records;  (4) 
encourage  cooperation;  (5)  initiate  legal  actions: 
(6)  make  contracts,  rules,  orders  and  necessary 
regulations;  (7)  provide  for  public  hearings;  (8)  set 
water  quality  standards;  (9)  issue  permits  fot 
discharge  of  wastes;  (10)  approve  waste  disposal 
systems;  and  (II)  accept  and  make  grants. 
Discharge  of  any  wastes  is  prohibited  unless 
authorized  by  appropriate  action  or  regulation  oi 
the  Board.  The  Act  further  specifies:  ( 1  )  the 
authority  of  local  governments,  (2)  penalties  foi 
non-compliance,  and  (3)  procedures  for  obtaining 
judicial  review  of  Board  action.  (Gallagher- 
Florida) 
W71-10230 


GULF  COAST  WASTE  DISPOSAL  AUTHORITY 
(STATE  POLLUTION  CONTROL  BY  RE- 
GIONAL AGENCY). 

Texas  Civil  Statutes  Ann  art  7621  d-2  (Supp  1970). 

Descriptors:  'Texas,  'Legislation,  'Water  quality 
control,  'Waste  disposal.  Septic  tanks,  Solit 
wastes.  Non-structural  alternatives,  Water  supply 
Pollution  abatement.  Public  health.  Water  pollu 
tion  treatment.  Quality  control.  Long-term 
planning  On-site  investigations  Regulations. 

The  Gulf  Coast  Waste  Disposal  Authority  was 
established  in  tin  effort  to  solve  water  qualit) 
problems  on  a  regional  level.  Its  function  is  to  con 
trol  water  pollution  and  waste  disposal  within 
Chambers,  Galveston,  and  Harris  counties.  This 
function  is  allocated  to  a  planning  phase  and  a  rule- 
making and  enforcement  phase.  The  Authority  is 
responsible  for  preparation  of  successive  ten  year 
master  plans  for  pollution  and  waste  control.  The 
nature  and  location  of  waste  disposal  systems  con- 
stitutes the  single  mandatory  component  of  these 
plans.  Among  other  duties,  the  authority  shall:  ( I 
prescribe,  subject  to  approval  by  the  state  quality 
board,  standards  for  water  in  the  district;  (2' 
establish  minimum  standards  of  operation  for  al 
aspects  of  solid  waste  handling  which  are  consistent 
with  established  state  criteria;  (3)  regulate  the  use 
of  septic  tanks  where  desired;  and  (4)  regulate 
waste  disposal  from  watercraft.  The  Authority  may 
enforce  its  own  regulations  as  well  as  those  of  the 
state  quality  board.  Violators  are  subject  to  civil 
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rnaltics.  The  statute  also  outlines  the  Authority's 
Iministrative    structure   and    provides   for   local 
nding  through  bond  issues.  (Kohla-Florida) 
71-10231 


)WERS  AND  DUTIES  OF  GAME  AND  FISH 
EPARTMENT-POLLUTION  OF  WATERS. 

rscriptors:  *Arizona,  *  Administrative  agencies, 
:ish  conservation,  'Water  pollution  control, 
ater  law,  Legislation,  State  governments,  Ad- 
nistrative  decisions.  Fish,  Fishing,  Fish  manage- 
;nt,  Legal  aspects,  Water  pollution,  Water  pol- 
I,  Water  resources.  Water  quality,  Water  quality 
ntrol.  Waste  disposal.  Waste  water  disposal. 

lis  statute  describes  the  membership,  appoint- 
;nt  and  removal  of  members  and  the  method  of 
;eting  of  the  state  game  and  fish  department. 
:strictions,  duties,  and  discretionary  powers  of 
:  commission  are  also  detailed.  The  commission 
authorized  to  bring  suit  in  the  name  of  the  state 
restrain  or  enjoin  any  person,  corporation,  or 
vernment  agency  from  discharging  or  dumping 
:o  a  stream  or  body  of  water  in  the  state  any 
Icterious  substance  injurious  to  wildlife.  (  Robin- 
n-Florida) 
71-10232 


ATE  BOARD  OF  HEALTH. 

izona  Revised  Statutes  Ann  sees  36-102,  36-105 
upp  1970). 

iscriptors:  *Arizona,  *Public  health,  'Environ- 
^tal  sanitation,  *Watcr  pollution  control, 
gislaiion.  Legal  aspects.  Diseases,  Water  pollu- 
m.  Water  quality  control.  Organic  wastes,  Indus- 
al  wastes,  Sanitary  engineering,  Sewage  disposal, 
aste  water  treatment,  Waste  disposal,  Domestic 
istes,  Regulation,  Administrative  agencies. 

ic  composition  and  qualifications  for  membcr- 
ip  of  the  board  of  health  are  specified  in  this 
itutc,  as  well  as  the  powers  and  duties  of  the 
ard.  The  board  of  health  shall  prescribe  by  rcgu- 
ion  necessary:  ( 1 )  measures  for  detecting  and 
ntrolling  communicable  diseases;  (2)  disease 
evention  measures  in  disposal  of  human  bodies; 
)  procedures  for  access  to  vital  records;  (4)  mca- 
rcs  to  assure  the  purity  of  human  food  and  drink; 
)  regulations  regarding  domestic  and  industrial 
iter  supply  production,  treatment,  and  distribu- 
m  to  assure  proper  quality;  (6)  regulations  to  as- 
re  the  proper  quality  of  ice  and  bottled  water;  ( 7 ) 
Justrial  waste  disposal  and  sewage  treatment 
gulations  to  prevent  contamination  or  pollution 

underground  and  surface  waters  and  the  trans- 
ission  of  disease;  (8)  measures  regarding  disposal 

garbage  and  human  excrement;  (9)  specific 
gulations  for  water  quality,  sewage  disposal  and 
rbage  disposal  at  public  accommodations, 
pools,  place  of  employment,  swimming  pools, 
iblic  buildings  subdivisions  fertilizer  plants  and 
lughtcr  houses;  and  (10)  health  regulations  for 
ild  care  centers.  Procedures  for  implementing 
c  regulations  of  the  board  are  also  specified. 
iall.ighcr- Florida) 
71-10233 


(OHIBITION  AGAINST  DUMPING  WASTE 
ATERIAL  IN  WATERWAYS. 

rizona  Revised  Statutes  Ann  sees  5-30 1 ,  5-302,  5- 
1  (Supp  1970). 

:scriptors:  'Arizona,  'Legislation,  'Waste 
sposal,  *Water  pollution  control.  Non-structural 
Icrnativcs,  Water  quality  control.  Adoption  of 
acticcs,  Water  pollution.  Water  pollution 
urccs. 

o  person  shall  dump,  deposit,  place,  throw  or 
ave  refuse,  rubbish,  debris,  or  filthy  or 
lorifcrous  objects,  substances,  or  other  trash  on 
ly  waterways  or  the  shorelines  of  any  waterways 
the  state.  This  prohibition  extends  to  waters 
immon        to        interstate        boundaries.        The 


thoroughness  of  the  prohibition  is  indicated  by  the 
applicable  definitions  of  person  and  waterway.  The 
statute  defines  person  as  any  individual,  firm,  cor- 
poration, partnership  or  association,  and  any  agent, 
assignee,  trustee,  executor,  receiver  or  representa- 
tive thereof;  and,  it  defines  waterway  as  any  body 
of  water  upon  which  any  boat,  raft,  or  other  con- 
trivance used  or  designed  for  navigation  on  water  is 
able  to  be  navigated.  (Kohla-Florida) 
W71-10234 


WATER  POLLUTION-OIL  DISCHARGES. 

Revised  Code  of  Washington  Ann  sees  90.48.315 
thru  90.48.365  (Supp  1970). 

Descriptors:  'Washington,  'Pollution  abatement, 
'Oil,  'Water  pollution,  Water  pollution  control, 
Water  pollution  sources.  Ships,  Industrial  wastes. 
Pollutants,  Oily  water,  Oil  wastes.  Water  pollution 
treatment.  Oil  industry.  Waste  disposal,  Water 
quality  control.  Permits,  Standards,  Reimbursable 
costs.  Cost  repayment.  United  States,  State  govern- 
ments. Administrative  agencies,  Legislation,  Legal 
aspects. 

It  shall  be  unlawful  for  oil  to  enter  the  waters  of  the 
state  from  any  ship  or  installation,  regardless  of  the 
cause  of  the  entry  or  fault  of  the  person  having  con- 
trol over  the  oil.  Exceptions  shall  be  made  for  per- 
sons expressly  authorized  to  discharge  oil  by  the 
Department  of  Ecology  and  for  discharges  caused 
by  war,  sabotage,  or  negligence  of  the  United 
States  government  or  the  state  of  Washington.  Any 
person  causing  an  oil  discharge  shall  be  responsible 
for  containing,  collecting,  or  dispersing  the  oil.  The 
Department  may  take  such  actions  as  are  necessary 
to  contain,  collect,  or  disperse  the  oil,  and  the  per- 
sons responsible  shall  be  liable  to  the  state  for  any 
necessary  expenses  incurred.  The  Department  shall 
investigate  the  circumstances  of  the  oil  discharge, 
and  shall  order  the  persons  responsible  to  reim- 
burse the  necessary  expenses  incurred  by  the  De- 
partment. If  necessary,  legal  action  to  recover  the 
expenses  is  authorized.  Permits  to  discharge  oil 
may  be  granted  by  the  Department  if  consistent 
with  water  quality  standards  and  established  treat- 
ment requirements.  Penalties  are  provided  for 
violations  of  the  Act,  along  with  necessary  enforce- 
ment powers  of  the  Department.  (Smiljanich- 
Florida) 
W7I-10235 


FUNCTIONS  OF  HEALTH  DEPARTMENTS 
(WATER  POLLUTION  AND  QUALITY  CON- 
TROL). 

Oklahoma  Statutes  Ann  Title  63,  sec  1-206  (Supp 
1970). 

Descriptors:  'Oklahoma,  'Water  pollution  control, 
'Water  quality  control,  'Environmental  sanitation. 
Legal  aspects.  Public  health.  Administration,  Ad- 
ministrative agencies.  State  governments,  Local 
governments. 

County,  city,  district,  and  city-county  health  de- 
partments shall,  within  their  respective  jurisdic- 
tions, maintain  programs  for:  (I)  environmental 
health,  ( 2 )  water  pollution  control,  and  ( 3 )  protec- 
tion of  the  quality  of  public  water  supplies.  The  sec- 
tion is  expressly  intended  not  to  conflict  with  exist- 
ing jurisdiction  of  the  Corporation  Commission  in 
water  pollution  matters.  (Madsen-Florida) 
W71-10236 


WATER  RIGHTS. 

Oklahoma  Statutes  Ann  title  60,  sec  60  ( 1 97 1 ). 

Descriptors:  'Oklahoma,  'Water  allocation  (Pol- 
icy), 'Natural  flow,  'Obstruction  to  flow.  Legisla- 
tion, Water  pollution,  Surface  runoff.  Ground 
water  movement.  Ownership  of  beds,  Strcambcds, 
Streamflow,  Dams,  Water  quality.  Domestic  water. 
Subsurface  waters.  Legal  aspects,  Underground 
streams.  Subsurface  drainage.  Prior  appropriation. 


This  Oklahoma  statute  grants  to  landowners 
ownership  of  waters  standing  on  the  land  or  flowing 
over  or  under  its  surface  but  not  forming  a  definite 
stream.  Ground  water  use;  however,  is  governed  by 
the  Oklahoma  Ground  Water  Law.  Waters  within 
definite  underground  or  surface  streams  are  public 
waters  subject  to  appropriation  for  public  benefit. 
A  landowner  may  use  water  from  streams  flowing 
over  his  land  for  domestic  purposes  as  long  as  he 
docs  not  prevent  the  stream's  natural  flow  or  pol- 
lute it.  The  landowner  may  also  dam  streams  flow- 
ing on  his  land  to  collect  or  store  water.  This  right; 
however,  is  limited  in  two  respects:  ( 1 )  the  lan- 
downer may  not  store  or  collect  an  amount  in  ex- 
cess of  that  which  he  owns  by  virtue  of  the  statute, 
and  (2)  the  landowner  must  provide  for  the  con- 
tinued natural  flow  of  the  stream  less  the  uses 
authorized  by  the  statute.  Furthermore,  the  statute 
docs  not  limit  the  power  of  the  Oklahoma  Water 
Resources  Board  to  permit  storage  of  additional 
water.  (Gallagher-Florida) 
W71-10237 


OKLAHOMA  WATER  POLLUTION  CONTROL 
ACT  OF  1955. 

Oklahoma  Statutes  Ann  Title  82,  sees  90 1  thru  9 1 4 
(1970). 

Descriptors:  'Oklahoma,  'Permits,  'Pollution 
abatement,  'Water  pollution  control,  Legislation, 
Industrial  wastes.  Water  quality  control.  Legal 
aspects.  Waste  disposal.  Municipal  wastes.  Waste 
water  treatment.  Classification,  Standards,  Water 
pollution  sources.  Waste  identification. 

Oklahoma  declares  it  a  matter  of  public  policy  to 
conserve,  protect,  maintain,  and  improve  the  quali- 
ty of  state  waters.  To  achieve  this  objective,  the 
Water  Resources  Board  is  empowered  to:  ( 1 ) 
develop  anti-pollution  programs;  (2)  cooperate 
with  and  receive  funds  from  other  state,  federal,  or 
private  agencies;  (3)  conduct  studies  and  dis- 
seminate information;  (4)  promulgate  water  quali- 
ty standards  and  classify  waters;  (5)  prohibit 
discharge  of  wastes  into  waters;  and  (6)  require 
construction  of  new  disposal  systems.  It  is  a 
misdemeanor  to  cause  pollution  unless  discharge  is 
in  accord  with  the  prescribed  classification  system. 
Pollution  not  in  accordance  with  the  classification 
system  is  declared  a  public  nuisance.  It  is  unlawful 
without  a  permit  to:  (  1  )  discharge  industrial  wastes 
into  watcrbodics,  (2)  increase  the  volume  or 
strength  of  wastes  under  an  existing  permit,  (3) 
construct  industrial  or  commercial  establishments 
that  would  increase  the  discharge  of  wastes,  or  (4) 
construct  any  new  waste  outlet.  The  health  depart- 
ment is  responsible  for  municipal  sewage. 
Procedures  are  set  forth  for:  (  1 )  establishing  and 
implementing  water  classifications,  (2)  giving 
notice  and  hearings  to  violators,  (3)  dealing  with 
emergency  conditions,  (4)  inspecting  facilities,  and 
(5)  obtaining  injunctions.  (Gallagher-Florida) 
W71-10238 


WASTE  TREATMENT  FACILITIES. 

Oklahoma  Statutes  Ann  Title  82,  sees  92  1  thru  925 
(1970). 

Descriptors:  'Oklahoma,  'Taxes,  'Treatment 
facilities,  'Industrial  wastes.  Waste  water  treat- 
ment. Water  pollution.  Legal  aspects.  Legislation, 
Administrative  agencies.  Investment,  Financial 
analysis.  Investigations,  Economic  feasibility, 
Technical  feasibility.  Economic  impact.  Financing. 

The  Oklahoma  legislature  declared  a  public  policy 
favoring:  ( 1 )  encouragement  of  investment  in 
waste  treatment  facilities  by  industries  whose 
operations  result  in  water  pollution,  and  (2)  main- 
tenance of  Oklahoma  as  an  attractive  location  for 
industrial  development.  Industries  causing  unac- 
ceptable water  pollution  are  entitled  to  credits 
against  income  tax  liability  amounting  to  20%  of 
the  net  investment  cost  of  effective  waste  treatment 
facilities  annually  until  the  entire  investment  is 
recovered.  To  qualify  for  the  credit,  a  company 
must  submit  an  application  and  supporting  infor- 
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■nation  concerning:  ( 1 )  the  nature  and  extent  of 
pollution  caused  by  the  company,  (2)  the  effective- 
ness of  the  proposed  treatment  facilities,  and  (3) 
alternative  methods.  Designated  agencies  evaluate 
the  application  to:  ( 1 )  verify  the  accuracy  of  the 
supporting  information;  (2)  determine  which  type 
of  treatment  facility  is  best,  ecologically  and  finan- 
cially; and  (3)  determine  the  approximate  capital 
investment  required.  After  these  determinations, 
the  state  agencies  shall  certify  all  relevant  informa- 
tion to  the  taxing  agency.  All  other  state  agencies 
are  to  cooperate  in  the  administration  of  this  Act. 
(Gallagher-Florida) 
W71-10239 


POLLUTION  CONTROL  COORDINATING  ACT 
OF  1968. 

Oklahoma  Statutes  Ann  Title  82,  sees  93 1  thru  939 
(1970). 

Descriptors:  *Oklahoma,  *Water  quality  act, 
'Water  quality  control,  *Water  pollution  control, 
Water  quality.  Legal  aspects,  Legislation,  Water 
law,  Water  pollution  abatement.  Water  pollution, 
Waste  disposal. 

The  intent  of  this  act  is  to  coordinate  and  eliminate 
duplication  of  effort  in  the  state  agencies  having 
statutory  authority  in  water  quality  control,  and  to 
create  an  agency  with  broad  overall  powers  to  con- 
trol and  abate  water  pollution.  A  State  Department 
of  Pollution  Control  is  established,  to  be  ad- 
ministered by  a  board  consisting  of  the  heads  of  the 
five  state  agencies  already  vested  with  pollution 
control  jurisdiction.  This  board  has  broad  authori- 
ty, including:  (1)  coordination;  (2)  investigation; 
(3)  research;  (4)  establishment  and  enforcement  of 
water  quality  standards;  and  (5)  the  power,  upon 
notice  and  hearing,  to  issue  orders  for  the  preven- 
tion, control,  or  abatement  of  water  pollution. 
Criminal  penalties  are  provided  for  violation  of  the 
act  or  duly  promulgated  regulations,  and  it  is 
declared  that  injunctive  relief  shall  be  available 
without  a  showing  of  a  lack  of  adequate  remedy  at 
law.  (Madscn-Florida) 
W71-IO240 


DELETERIOUS  SUBSTANCES  IN  STREAMS 
(CRIMINAL  PENALTIES  AND  ABATEMENT). 

Oklahoma  Statutes  Ann  Title  29,  sec  409  (Supp 
1970). 

Descriptors:  'Oklahoma,  *Watcr  pollution  control, 
♦Pollution  abatement,  *Watcr  pollution.  Pollu- 
tants, Water  law.  Legal  aspects.  Streams,  Ponds, 
Lakes,  Water  quality  control,  Water  pollution 
sources.  Saline  water.  Legislation,  Administration, 
Administrative  agencies. 

Pollution  of  any  stream,  lake,  or  pond  by  depositing 
a  deleterious  substance  therein  is  proscribed  by  this 
section  and  made  punishable  by  fine.  The  Corpora- 
tion Commission  is  given  power  to  abate  pollution 
by  ordering  and  enforcing  corrective  action.  The 
section  is  made  expressly  inapplicable  to  pollution 
resulting  from  scientific  tests  or  improvements  by 
the  Game  and  Fish  Commission.  (Madscn-Florida) 
W71-1024I 


ACT  AUTHORIZING  MUNICIPAL  CORPORA- 
TIONS TO  PURCHASE  OR  CONDEMN  LAND 
FOR  WATERWORKS  AND  THE  PROTECTION 
THEREOF  FROM  POLLUTION. 

Oklahoma  Statutes  Ann  Title  I  I,  sees  293,  293.1 
293.2  (1 959)  as  amended  (Supp  1970). 

Descriptors:  'Oklahoma,  'Municipal  water, 
•Water  pollution  control,  'Reservoir  sites,  Cities, 
Eminent  domain.  Reservoirs,  Reservoir  construc- 
tion. Legal  aspects.  Water  law,  Damages, 
Remedies,  Water  pollution,  Pollution  abatement, 
Water  quality  control.  Water  works. 

Municipal  corporations  are  empowered  to 
purchase  or  take  by  eminent  domain  any  land 
deemed    necessary    to   establish    municipal    water 


works.  Additionally,  a  municipality  may  purchase 
or  condemn  any  land  surrounding  its  reservoir  if 
the  land  is  deemed  necessary  to  protect  the  reser- 
voir from  pollution.  Pollution  of  any  waterbody  or 
watercourse  used  as  a  municipal  water  supply  is 
declared  unlawful,  and  municipalities  are  granted  a 
right  of  action  for  damages  for  any  such  pollution. 
( Madscn-Florida ) 
W7 1-10242 


OKLAHOMA  FEED  YARDS  ACT. 

Oklahoma  Statutes  Ann  Title  2,  sees  9-208,  9-210 
(Supp  1970). 

Descriptors:  'Oklahoma,  'Water  pollution, 
'Water  pollution  control,  'Surface  drainage,  Sur- 
face waters,  Surface  runoff,  Water  pollution 
sources,  Livestock,  Pollutants,  Water  quality  con- 
trol, Domestic  animals,  Agriculture,  Legal  aspects, 
Legislation. 

Each  licensed  feed  yard  operator  is  required  by  this 
statute  to  provide  adequate  drainage  for  surface 
waters;  avoid  pollution  of  any  stream,  lake,  river,  or 
creek;  and  provide  reasonable  methods  for  the 
disposal  of  animal  excrement.  (Madsen-Florida) 
W71-10243 


OKLAHOMA  RESOURCES  DEVELOPMENT 
ACT  OF  1965. 

Oklahoma  Statutes  Ann  Title  74,  sees  1101  thru 
1105  (Supp  1970), sec  351  c(1965). 

Descriptors:  'Oklahoma,  'Resource  development, 
'Administrative  agencies,  'Pollution  abatement, 
Human  resources,  Natural  resources,  Economics, 
Feasibility  studies,  Project  planning,  Management, 
Administration,  Long-term  planning,  Future 
planning  (Projected),  Programs,  Coordination, 
Decision  making,  Optimum  development  plans, 
Legislation,  Water  pollution,  Water  pollution  con- 
trol. 

This  Act  relates  to  state  industrial,  commercial, 
agricultural,  economic  and  recreational  develop- 
ment. The  Industrial  Development  and  Park  Com- 
mission is  authorized  to  promote  the  development 
and  use  of  the  natural  and  human  resources  of  the 
state  so  as  to  provide  for  a  balanced,  dynamic,  and 
expanding  economy.  The  Commission  supercedes 
certain  specified  regulatory  agencies;  its  duties  are 
varied:  ( 1 )  to  develop  and  maintain  long-range 
plans;  (2)  to  promote  and  administer  planning, 
development,  recreation,  and  promotional  state  ac- 
tivities; ( 3 )  to  be  an  advisory  agency  to  the  gover- 
nor, the  legislature,  state  agencies,  municipalities, 
and  private  organizations;  and  (4)  to  assemble  and 
provide  information  and  research  results.  The 
membership,  compensation,  and  organization  of 
the  Commission  are  delineated.  The  Commission  is 
authorized  to  regulate  and  control  the  pollution  of 
all  watercourses  and  subsurface  water  in  Oklahoma 
or  flowing  through  the  state.  Any  person,  corpora- 
tion, or  firm  which  violates  any  pollution  control 
law,  rule,  or  regulation  is  guilty  of  a  misdemeanor. 
This  section  shall  not  affect  or  limit  the  existing 
statutory  powers  of  the  Corporation  Commission 
or  the  Proration  Commission  in  regulating  and  con- 
trolling streams  and  water  pollution.  (Rccs- 
Florida) 
W7 1 -10244 


of  protecting  municipal  water  supplies.  The  precise 
conduct  proscribed  and  the  penalties  to  be  imposed 
vary  with  the  water  area  involved.  Criminal  penal- 
ties are  set  out,  with  additional  civil  liability  and 
nuisance  abatement  procedures  prescribed  for 
specific  cases.  (Madscn-Florida) 
W7 1-10245 


STATE  MARINE  BOARD. 

Oregon  Revised  Statutes,  sees  488.825,  488  830 
(1969). 

Descriptors:  'Oregon,  'Boating  regulations, 
•Recreation  facilities,  'Water  pollution.  Legisla- 
tion, Legal  aspects,  Marinas,  Public  health,  Boat- 
ing, Water  sports,  Recreation,  Classification, 
Navigation,  Buoys,  Administrative  agencies, 
Safety,  Water  pollution  sources,  Waste  disposal. 

A  state  Marine  Board  consisting  of  members  ap- 
pointed by  the  Governor  is  established.  The  Board 
is  specifically  empowered  to:  ( 1 )  devise  a  system  of 
identifying  numbers  for  boats;  (2)  cooperate  with 
state  and  federal  agencies  to  promote  uniform 
boating  regulations;  (3)  make  necessary  contracts; 
(4)  provide  for  the  development  of  boating  facili- 
ties throughout  the  state;  (5)  publicize  the  ad- 
vantages of  safe  boating;  (6)  advise  and  assist  law 
officers  in  proper  enforcement  of  boating  regula- 
tions; (7)  accept  gifts  and  grants;  (8)  exempt  from 
any  provisions  of  the  chapter  any  class  of  boats, 
provided  no  material  loss  of  safety  results;  (9)  ap- 
point agents  to  issue  identifying  numbers  for  boats; 
(10)  publish  and  distribute  boating  laws  and  neces- 
sary application  forms;  (11)  make  rules  for  uniform 
navigational  markings  consistent  with  Coast  Guard 
regulations;  (12)  make  rules  regarding  the  use  of 
marine  toilets  consistent  with  the  control  and 
prevention  of  water  pollution  and  the  maintenance 
of  public  health;  and  (13)  institute  proceedings  to 
enjoin  unlawful  obstructions  to  navigation.  Waste 
disposal  regulations  may  require  sealing  or  other- 
wise rendering  inoperative  toilets  not  equipped 
with  an  approved  device  to  render  waste  harmless, 
but  may  not  conflict  with  rules  or  regulations  of  the 
State  Board  of  Health  or  the  Environmental  Quali- 
ty Commission.  (Gallagher-Florida) 
W7 1-10246 


DISCHARGING  REFUSE  INTO  DRAINAGE 
FACILITIES  PROHIBITED. 

Oregon  Revised  Statutes  sees  547.425,  547.430 
(1969). 

Descriptors:  'Oregon,  'Water  pollution,  'Obstruc- 
tion to  flow,  'Damages,  Drainage,  Legislation, 
Legal  aspects.  Wastes,  Waste  disposal,  Remedies, 
Water  pollution  control,  Pollution  abatement, 
Abatement. 

Discharging  refuse,  polluting,  or  obstructing  any 
drainage  waterway  is  prohibited.  Any  person 
violating  this  prohibition  may  be  held  liable  to  the 
owner  of  the  drainage  waterway  in  a  civil  action  to 
compensate  him  for  the  expense  of  removing  filth 
or  obstructions  and  for  all  damage  that  may  be 
done  or  occasioned  to  the  ditch  or  waterway. 
(Hart-Florida) 
W71-10247 


CONTROL  OF  CONTAMINATION  AND  POL- 
LUTION IN  SPECIAL  AREAS  AND  WATERS. 

Oregon  Revised  Statutes,  sees  449.505  thru 
449.580(1970). 

Descriptors:  'Oregon,  'Water  pollution  control, 
•Water  quality  control,  'Municipal  water.  Pollu- 
tion abatement.  Water  pollution.  Water  pollution 
sources,  Sewage,  Sewage  treatment,  Lakes,  Rivers, 
Streams,  Legal  aspects.  Water  law.  Legislation. 

Pollution  of  specified  watercourses  and  water- 
bodies  and  their  drainage  basins,  as  defined  by 
these  sections,  is  prohibited  with  the  primary  intent 


WATER  SUPPLY  AND  SEWAGE. 

Kansas  Statutes  Ann  sees  65-161  thru  65-171  (h) 
(1964),asamended(Supp  1970). 

Descriptors:  'Kansas,  •  Water  quality  control, 
•Sewage  treatment,  'Water  supply,  Water  pollu- 
tion, Pollution  abatement,  Permits,  Standards, 
Water  purification.  Public  health.  Water  quality. 
Domestic  water,  Treatment  facilities.  Water 
delivery,  Water  distribution  (Applied),  Water 
treatment,  Regulation,  Administrative  agencies, 
Administration. 

Anyone  supplying  water  to  the  public  must  file  with 
the  board  of  health  a  copy  of  the  waterworks  plans 
and  a  description  of  the  supply  source.  A  permit 
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ist  be  obtained  for  the  use  of  any  additional 
irce.  it  is  a  misdemeanor  to  supply  water  to  the 
blic  from  waterworks  constructed  or  extended 
>sequent  to  this  Act  without  a  permit  from  the 
jrd.  The  board  is  authorized  to:  ( 1 )  investigate 
ter  supply  systems  and  require  changes  necessa- 
to  protect  the  public  health,  and  (2)  order  cessa- 
n  of  water  delivery  to  any  location  where  exist- 
conditions  might  contaminate  the  public  water 
iply.  A  permit  is  required  to  discharge  sewage 
o  state  waters  unless  the  disposal  system  was  in 
stence  before  the  Act,  but  this  exception  does 
:  permit  discharges  prejudicial  to  the  public 
ilth.  The  Act  also  provides  regulations  for:  ( 1 ) 
:vention  of  water  pollution,  (2)  disposal  of 
/age  wastes,  (3)  protection  of  air  and  water  from 
/age  contamination,  (4)  minimum  standards  for 
litary  water  and  sewage  systems,  (5)  penalties 
violations,  (6)  procedures  for  appeal  from 
jrd  decisions,  (7)  investigation  and  abatement  of 
lution,  and  (8)  technical  advisors  to  the  board. 
allagher-Florida) 
U-10248 


WERS  AND  DUTIES  OF  BOARD  OF 
:alth--sanitary  STANDARDS  FOR  PRO- 
CTION  OF  WATER  RESOURCES. 

jhCode  Ann  sec  26-15-5  (Supp  1969). 

scriptors:  *Utah,  'Standards,  "Water  pollution 
ltrol,  'Administrative  agencies.  Legislation, 
ite  governments,  Legal  aspects,  Water  law, 
gulation,  Water  supply.  Water  management 
pplied).  Watershed  management.  Water  pollu- 
n.  Groundwater,  Sanitary  engineering.  Water 
tribution  (Applied),  Effluents,  Water  pollution 
irees.  Wastes,  Sewage  treatment,  Sewage, 
.vagc  disposal. 

c  board  of  health  shall  have  the  power  and  duty 
establish  minimum  sanitary  standards  for:  ( 1 ) 
:  collection,  treatment,  and  distribution  of  drink- 
;  water,  including  sanitary  supervision,  regula- 
n,  and  control  of  the  construction,  extension, 
c-ration.  and  maintenance  of  public  water  supply 
lection,  treatment,  and  distribution  systems  and 
proval  of  plans  covering  the  construction  and  ex- 
ision  of  such  systems;  (2)  the  quality  of  public 
ter  supplies  and  the  effluents  of  sewerage 
terns,  sewage  treatment  plants,  and  trade  wastes 
charged  upon  the  land  or  into  surface  or  ground 
ters;  (3)  the  protection  of  watersheds  used  for 
blic  water  supplies;  and  (4)  the  prevention  of 
lliition  of  any  waters.  (Johnson-Florida) 
71-10249 


TRUSION  AND  POLLUTION  OF  WATER-- 
iLATIONSHlPS  WITH  GAS  AND  OIL. 

uth  Dakota  Compiled  Laws  1 967  Ann  sees  45-9- 
hru  45-9-1  5  (1969). 

:scriptors:  *South  Dakota,  *Oil  wastes,  *Oil 
lis,  *  Water  pollution  sources,  Legislation,  State 
vernments,  Administrative  agencies.  Legal 
jects.  Regulation,  Oil,  Natural  gas,  Water  pollu- 
n.  Oil  reservoirs,  Oil-water  interfaces.  Fresh 
iter,  Saline  water.  Water  pollution  control,  Pollu- 
Us. 

ic  production  of  gas  in  conjunction  with  the 
oduction  of  water  insofar  as  such  gas  comes  from 
s  water-bearing  formations  is  expressly  excluded 
>m  the  coverage  of  this  chapter.  The  state  oil  and 
s  board  may  regulate  or  delegate  the  regulation 

the  disposal  of  salt  water  and  oil  field  wastes, 
ic  board  may  require  the  drilling,  casing,  opera- 
m,  and  plugging  of  wells  in  such  a  manner  as  to 
event:  ( I )  the  detrimental  intrusion  of  water  that 
avoidable  by  efficient  operations  into  an  oil  or 
s  pool;  or  (2)  the  pollution  of  freshwater  supplies 

oil,  gas,  or  salt  water.  The  board  may  require  the 
rnishing  of  a  performance  bond  in  the  amount  of 
■e  thousand  dollars  per  well  drilled,  up  to  twenty 
ousand  dollars,  conditioned  on  the  proper  per- 
rmance  of  the  above  mentioned  requirements. 
ohnson-Florida) 
71-10250 


WATER  POLLUTION  CONTROL  (CONSTRUC- 
TION GRANTS  FOR  POLLUTION  CONTROL 
FACILITIES). 

Kansas  Statutes  Ann  sees  65-3301  thru  65-3307 
(Supp  1970). 

Descriptors:  *Kansas,  *Treatmcnt  facilities,  'Con- 
struction costs,  *Water  pollution  control.  Public 
health.  Waste  treatment,  Legislation,  Legal 
aspects.  Municipal  wastes,  Sewage,  Waste  disposal, 
Waste  water  treatment,  Sewage  treatment,  Federal 
government.  Government  finance,  Participating 
funds,  Grants,  Financing. 

Due  to  the  numerous  adverse  effects  of  water  pol- 
lution, the  legislature  declared  that  it  was  essential 
to  undertake  a  program  to  financially  assist  con- 
struction of  public  water  pollution  control  facili- 
ties. The  program  is  essential  for  the  public  health, 
welfare  and  safety  as  well  as  financially  ad- 
vantageous, due  to  federal  government  incentives. 
A  Water  Pollution  Control  Account  is  created  to 
provide  financial  assistance  to  any  county,  city, 
sewer  district,  or  other  public  agency  in  the  con- 
struction of  pollution  control  facilities  eligible  for 
federal  aid  under  the  Water  Pollution  Control  Act 
or  the  Clean  Water  Restoration  Act.  The  state's 
share  in  construction  costs  shall  not  exceed  25%  of 
the  eligible  costs  of  each  project.  For  effective  ad- 
ministration of  this  Act,  the  State  Board  of  Health 
is  empowered  to  make  all  necessary  rules  and  regu- 
lations and  to  approve  grants  from  the  account. 
The  Board  may  not  make  committments  in  excess 
of  the  funds  available  in  the  account.  (Gallagher- 
Florida) 
W71-10251 


WATER  POLLUTION  ABATEMENT, 

Idaho  Code   sees   39-3601    thru   39-3612 
1970). 


(Supp 


Descriptors:  *  Idaho,  *  Pollution  abatement,  *  Water 
pollution  control,  *Sewage  treatment,  Water  pollu- 
tion, Water  pollution  sources,  Pollutants,  Water 
pollution  treatment.  Abatement,  Sewage,  Sewage 
disposal.  Municipal  wastes.  Cities,  Administrative 
agencies,  Legal  aspects,  Water  law,  Legislation, 
Regulation,  Administration. 

The  express  intent  of  this  chapter  is  to  prevent  and 
control  water  pollution,  support  technical  research 
in  water  pollution  control,  and  provide  financial 
assistance  to  municipalities  in  the  abatement  and 
prevention  of  water  pollution.  Several  measures  are 
adopted  to  further  these  ends:  ( 1 )  The  State  Board 
of  Health  is  given  jurisdiction  to  administer  this 
chapter.  (2)  Grants  to  municipalities  to  aid  con- 
struction of  sewage  treatment  works,  administered 
by  the  Board  of  Health,  are  authorized.  The  criteria 
to  be  considered  in  allocating  such  grants  and  the 
conditions  imposed  upon  recipient  municipalities 
are  set  out.  (3)  The  sale  of  water  pollution  control 
bonds  is  authorized.  (4)  A  separate  fund,  the  water 
pollution  control  fund,  is  established  in  the  state 
treasury  for  the  purposes  of  financing  grants  to  mu- 
nicipalities and  repaying  water  pollution  control 
bonds.  (5)  Cottage  sites  leased  to  private  parties  by 
the  state  are  required  to  have  sewage  disposal 
facilities  constructed  at  the  leasee's  expense.  (Mad- 
sen-Florida) 
W71-10252 


ADMINISTRATION  OF  POLLUTED  WATERS, 

Hawaii  Revised  Statutes  sees  321-16,  321-16.1 
(Supp  1970). 

Descriptors:  "Hawaii,  "Environmental  sanitation, 
"Water  quality  control,  "Treatment  facilities. 
Water  supply.  Drainage  water.  Drainage  systems. 
Sewage  disposal.  Sewage  treatment,  Water  pollu- 
tion control,  Pollution  abatement.  Water  pollution 
sources.  Waste,  Administrative  agencies,  Regula- 
tion, Investigations,  Water  quality,  Standards,  Per- 
mits, Public  health,  Financing,  Grants,  Construc- 
tion, Federal  government.  State  governments. 
Water  resources  development. 


The  director  of  health  is  authorized  to  regulate,  su- 
pervise, and  control  all  state  waters,  drainage  water 
systems,  water  supplies  and  water  plants,  sewage 
disposal  systems,  and  the  disposal  of  any  substance 
likely  to  create  a  nuisance  of  injure  public  health. 
To  effectuate  a  comprehensive  program  of  pollu- 
tion control  and  abatement,  masters  appointed  by 
the  director,  after  conducting  investigations  and 
hearings,  shall  establish  water  quality  standards  for 
the  present  and  best  future  uses  of  polluted  waters. 
The  director's  powers  are  extensive:  ( I )  he  must 
approve  in  writing  any  drainage,  sewage,  or  water 
supply  system  that  might  alter  the  diluting  effect  of 
ocean  currents;  (2)  he  may  conduct  experiments  as 
to  the  purity  and  potability  of  water  to  monitor  pol- 
lution; (3)  he  may  require  reports  describing  the 
operation  and  proposed  alterations  of  existing 
systems;  and  (4)  he  may  grant  state  funds  to  state 
or  county  agencies  to  construct  necessary  waste 
treatment  facilities.  Such  funded  projects  must 
conform  with  the  state  water  pollution  control  plan 
and  have  priority  over  other  eligible  projects,  and 
must  be  assured  to  operate  and  be  maintained  effi- 
ciently. A  grant  recipient  must  pay  25%  of  the  esti- 
mated project  cost.  (Rees-Florida) 
W71-10253 


STATUS  OF  WATER  QUALITY  AND  SIGNIFI- 
CANT SOURCES  OF  WASTE  WATER 
DISCHARGES  IN  MARYLAND. 

Maryland  Dept.  of  Water  Resources,  Annapolis; 

and  Maryland  Dept.  of  Health  and  Mental  Hygiene, 

Annapolis. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10254 


WATER         POLLUTION         CONTROL         IN 
COLORADO, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-10255 


INSTALLATION  AND  OPERATION  OF  SEPTIC 
TANK  SEWAGE  DISPOSAL  SYSTEMS, 

Delaware  Water  and  Air  Resources  Commission, 

Dover. 

For  primary  bibliographic  entry  see  Field  05D. 

W7I-10256 


WATER  QUALITY  STANDARDS. 

Delaware  Water  and  Air  Resources  Commission, 

Dover. 

For  primary  bibliographic  entry  sec  Field  05G. 

W71-10257 


WATER         POLLUTION         CONTROL         IN 
COLORADO. 

Colorado  Dept.  of  Health,  Denver. 

For  primary  bibliographic  entry  sec  Field  05G. 

W71-10258 


RULES  AND  GUIDELINES  FOR  WATER  POL- 
LUTION CONTROL  AT  LIVESTOCK  CON- 
FINEMENT AREAS  AND  GUIDELINES  FOR 
CONSTRUCTION  OF  SEALED  EVAPORATION 
AND  RETENTION  PONDS. 

Colorado  Dept.  of  Health,  Denver.  Water  Pollution 
Control  Commission. 

For  primary  bibliographic  entry  sec  Field  05G. 
W7  1-10259 


GENERAL  RULES  AND  REGULATIONS 
RELATING  TO  WELLS. 

Utah  Dept.  of  Natural  Resources,  Salt  Lake  City. 
Div.  of  Oil  and  Gas  Conservation. 

Rules  C- 1  thru  E-6  p  28-48,  1 969,  2 1  p. 

Descriptors:  "Utah,  "Oi1  wells,  "Water  pollution 
control,  "Well  regulations,  Well  casings,  Logging 
(Recording),  Well  permits,  Drilling,  Well  spacing, 
Injection  wells.  Groundwater,  Oil  wastes,  Oil  fields, 
Oil   industry.   Natural   gas,   Regulation,   Pollution 
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abatement.  Streams,  Reservoirs,  Drainage,  Water 
pollution  sources,  Water  pollution  control,  Legisla- 
tion, Legal  aspects,  Conservation. 

Any  persons  proposing  well  operations  shall  obtain 
surety  bonds  insuring  the  proper  plugging  of  wells 
in  accordance  with  rules  and  regulations  set  forth 
herein.  Owners  of  wells  shall  take  all  reasonable 
precautions  to  avoid  polluting  streams,  reservoirs, 
natural  drainage  ways,  and  underground  water,  in- 
cluding the  proper  disposal  of  liquid  wastes  from 
well  productions.  In  order  to  conserve  the  oil  and 
gas  supply,  the  Oil  and  Gas  Conservation  Commis- 
sion may  eatablish  drilling  units  for  a  pool,  regulat- 
ing the  spacing  of  well  therein.  Before  the  initial 
drilling  of  any  well,  written  notice  of  the  character 
of  the  work  proposed  must  be  given  to  the  Commis- 
sion. Other  requirements  concerning  gas  and  oil 
well  operations  include:  ( I )  the  filing  of  well  logs  at 
specified  times;  (2)  drilling  procedures  in  special- 
ized areas,  such  as  wildcat  territory  and  potash 
areas;  (3)  reports  of  casing  and  water  shut-off  tests; 

(4)  procedures  for  underground  disposal  of  water; 

(5)  notice  to  the  Commission  of  various  well 
procedures,  and  (6)  procedures  regarding  the 
abandonment  and  plugging  of  wells.  Injections 
wells  shall  he  properly  cased  and  cemented  to 
avoid  damage  to  fresh  water  resources.  (Smil- 
janieh-Horida) 

W7  I -10260 


POLLUTION  AND  ATTENDANT  PKOBLEMS, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-I0261 


LOCAL  AND  REGIONAL  WATER  POLLUTION 
CONTROL  IN  TEXAS, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-I0262 


WATER     POLLUTION     CONTROL    (ALLOCA- 
TION OF  REGULATORY  POWER  IN  TEXAS), 
Tim  Curssow. 

Texas  Law  Review,  Vol  4X,  No  6,  p  1034-1046, 
1970,  I3p,  83  ref. 

Descriptors:  *  Texas,  'Administrative  agencies, 
•Water  pollution  control,  *Supervisory  control 
(Power),  Water  policy.  Water  pollution.  Pollution 
abatement.  Pollution  identification.  Standards, 
Water  pollution  treatment.  Water  Ouality  Act, 
Regulation.  Water  quality  control.  Rivers  and  Har- 
bors Act.  Waste  treatment.  Waste  water  (Pollu- 
tion), Noil  structural  alternatives.  Slate  govern- 
ments. Federal  government.  Administration,  En- 
vironmental sanitation,  legal  aspects,  legislation. 

Water  pollution  control  in  Texas  is  examined  in  this 
article  through  an  analysis  of  the  various  state 
agencies  dealing  with  the  problem  and  the  scope  of 
federal  action  in  the  area.  The  Texas  Water  Ouality 
Board  and  the  Railroad  Commission  are  primarily 
responsible  for  water  pollution  control  in  Texas. 
Other  state  agencies  with  secondary  pollution  con- 
trol responsibilities  include  the  following:  the  De- 
partment of  Health,  the  Parks  and  Wildlife  Depart- 
ment, the  Water  Development  Board,  and  the 
W.iter  Well  Drillers  Board.  The  respective  respon- 
sibilities of  thses  agencies  arc  set  forth  and 
analyzed  The  author  suggests  the  centralization  of 
water  pollution  control  functions  in  the  Water 
Ouality  Board,  thereby  avoiding  both  the  dilution 
of  authority  and  a  duplication  of  efforts.  Federal 
water  pollution  control  efforts  are  analyzed 
primarily  in  terms  of  enforcement  procedures 
under  the  Federal  Water  Pollution  Control  Act  and 
the  Refuse  Act  The  author  concludes  that  federal 
enforcement  power  is  adequate  to  intervene  if 
lexas  fails  to  adequately  protect  its  waters  (Hor- 
wit/  Horida) 
W7II0263 


PEin  K  IDE  POLLUTION, 

I  or  primary  bibliographic  entry  see  Field  05O. 
W7I    10264 


THE  TEXAS  WATER  QUALITY  BOARD, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-10265 


THE  SANTA  BARBARA  OIL  SPILL, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10266 


WATER  QUALITY  CRITERIA  FOR  INTRA- 
STATE WATERS. 

Mississippi  Air  and  Water  Pollution  Control  Com- 
mision,  Jackson. 

Regulation  WPC-3-70,  1970,  12  p. 

Descriptors:  'Mississippi,  'Water  quality  control, 
'Water  Quality  Act,  'Water  pollution  sources.  Ad- 
ministrative agencies.  Administration,  Surface 
waters.  Natural  streams,  Water  pollution  control, 
Water  properties,  Water  supply.  Water  resources, 
Water  sources.  Water  treatment,  Water  purifica- 
tion. Wastes,  Waste  disposal.  Water  users,  Water 
utilization.  Public  health,  Water  sports,  Recreation, 
Shellfish,  Wildlife,  Navigation. 

The  Mississippi  Air  and  Water  Pollution  Control 
Commission  is  authorized  to  develop  water  quality 
criteria  for  intrastate  waters.  The  objective  is  to 
prevent,  eliminate,  and  reduce  pollution  to  ac- 
ceptable levels  in  order  to  protect  the  public  health 
and  to  enhance  the  quality  of  these  waters  for  their 
various  uses.  Minimum  conditions  applicable  to  all 
waters  are  established  to  free  intrastate  waters  from 
materials  and  substances  attributable  to  industrial, 
municipal,  agricultural,  and  other  discharges. 
Seven  use  classifications  are  established,  each  with 
its  own  specific  water  quality  criteria:  (1)  public 
water  supply;  (2)  shellfish  harvesting  areas,  (3) 
recreation,  (4)  fish  and  wildlife;  (5)  agricultural 
and  industrial  water  supplies;  (6)  navigation  and 
utility  use;  and  (7)  drainage.  A  listing  of  all  intra- 
state waters  by  river  basins,  with  their  classifica- 
tions, is  also  included.  (Rccs-Florida) 
W71-10267 


ANNUAL  REPORT  1970. 

Delaware  River  Basin  Commission,  Trenton,  N.J. 
For  primary  bibliographic  entry  see  Field  05G. 

W71-10268 


ANNUAL  REPORT  1968. 

Delaware  River  Basin  Commission,  Trenton,  N.J. 
For  primary  bibliographic  entry  see  Field  05G. 
W7  I -10269 


MISSOURI  WATER  PLAN,  STATE  LAWS,  POL- 
ICIES AND  PROGRAMS  PERTAINING  TO 
WATER  AND  RELATED  LAND  RESOURCES. 

Missouri  Water  Resources  Board,  Jefferson  City. 

Publication  WRB  2,  1969,  78  p.  I  fig,  432  ref. 

Descriptors:  'Missouri,  'Non-structural  alterna- 
tives. 'Coordination,  'Water  management  (Ap- 
plied), Administrative  agencies.  Adoption  of  prac- 
tices. Decision  making.  Institutional  constraints. 
Legislation,  Planning,  Water  allocation  (Policy), 
Water  resources  development.  State  governments, 
Water  pollution  control.  History. 

The  Missouri  Water  Plan  is  designed  to  serve  as  a 
legislative  reference  for  existing  water  conditions 
and  to  offer  a  framework  for  developing  institu- 
tional approaches  to  water  planning.  The  Plan 
presents  a  profile  description  of  all  existing  instru- 
mentalities which  can  affect  the  use  and  quality  of 
the  state's  water  resources.  It  outlines  the  history, 
composition,  function,  and  some  accomplishments 
of  the  Water  Pollution  Board.  It  also  notes  the 
problems  in  Board  operations  caused  by  a  lack  of 
clear  legislative  guidelines  for  granting  permits  and 
establishing  water  quality  standards.  The  Plan 
describes  the  authority  of  cities,  towns,  and  villages 
to  acquire,  distribute  and  protect  their  own  water 
sources  from  pollution  and  contamination.  These 


municipal  powers  are  subject  to  regulation  by  the 
Division  of  Health,  however,  where  the  water  dis- 
tribution function  is  performed  by  a  water  com- 
pany, regulations  are  prescribed  by  the  Public  Ser- 
vice Commission.  The  Plan  notes  that  a  similar 
disparity  in  power  and  requirements  exists  with 
respect  to  the  creation  of  overlapping  special  water 
supply  and  sewage  districts.  The  Plan  also  provides 
a  current  water  resources  organization  and  com- 
munication diagram.  ( Kohla-Florida) 
W7i- 10270 


WATER  QUALITY  CRITERIA. 

Alabama  Water  Improvement  Commission,  Mont- 
gomery. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-I0271 


SOME  ASPECTS  OF  THE  ALABAMA  WATER 
IMPROVEMENT  COMMISSION'S  PROGRAM 
FOR  CONTROL  OF  WATER  POLLUTION. 

Alabama  Water  Improvement  Commission,  Mont- 
gomery. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10272 


PERMITS  TO  DISCHARGE  SEWAGE,  INDUS- 
TRIAL WASTES  OR  OTHER  WASTES. 

Kentucky  Water  Pollution  Control  Commission, 
Frankfort. 

Regulation  WP- 1 ,  ( 1 957).  3  p. 

Descriptors:  'Kentucky,  'Permits,  'Waste 
disposal,  'Waste  treatment.  Administrative  agen- 
cies, Administrative  decisions.  Waste  water  treat- 
ment. Water  quality.  Water  quality  control,  Water 
pollution,  Water  pollution  control.  Waste  water 
(Pollution),  Regulation,  State  governments. 

Permits  are  required  to  discharge  sewage,  industri- 
al wastes,  and  other  wastes  into  the  waters  of  Ken- 
tucky. For  new  works,  written  application  must  be 
made  to  the  Water  Pollution  Control  Commission, 
with  final  detailed  plans  and  specifications  for  the 
disposal  system.  The  permit  application  shall 
describe  the  process  producing  the  water  to  be 
treated,  the  character  and  quantity  of  the  wastes, 
and  the  proposed  treatment  operation.  If  there  is  an 
existing  discharge  system,  sewage  volume  and 
strength  data  shall  also  be  furnished.  Existing 
discharge  works  must  file  an  application  to  con- 
tinue operation,  the  Commission  may  require  sub- 
mission of  data  to  determine  the  suitability  of  the 
works.  Reports  of  the  prior  operation  of  the  works 
may  also  be  required  by  the  Commission  on  a 
periodic  basis.  Furthermore,  samples  or  analyses  of 
the  treated  water  must  be  furnished  as  directed  by 
the  Commission.  If  the  Commission  determines  the 
works  will  not  violate  Kentucky  statutes,  the  permit 
shall  be  issued,  stipulating  conditions  and  allowable 
time  of  the  discharge.  Tolerance  permits  may  be  is- 
sued where  no  immediate  harm  will  result  and 
proper  discharge  works  are  in  process.  Permits  will 
terminate  at  a  specified  time,  and  may  be  ter- 
minated earlier  following  notice  and  public  hearing 
showing  a  violation  of  permit  conditions.  (Hart- 
Florida) 
W7I-I0273 


ENVIRONMENT  REPORT-BILLS  TO 

AUTHORIZE    CLASS    ACTIONS    RECOGNIZE 
RIGHT  TO  CLEAN  ENVIRONMENT, 

James  R.  Wagner. 

National   Journal,    Vol    3,    No   24,   p    1245-1250 

1971, 6p. 

Descriptors:  'United  States,  'Water  pollution  con- 
trol, 'Political  aspects,  'Legislation,  Public  health. 
Public  rights,  legal  aspects,  Water  law.  Water 
quality  control.  Water  pollution,  Administrative 
agencies.  Water  pollution  sources.  Jurisdiction, 
Regulation,  Adjudication  procedure.  Relative 
rights.  Reasonable  use,  Pollution  abatement.  Water 
rights. 
Identifiers:  'Class-action  lawsuits. 
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'onservation-minded  members  of  Congress  are 
rying  to  enact  legislation  granting  individuals  the 
ight  to  sue  public  agencies  and  private  parties  for 
eneral  damage  to  the  environment.  This  would  be 
Mowed  in  bills  authorizing  environmental  class-ae- 
on lawsuits.  The  idea  behind  this  legislation  is  that 
ny  citizen  should  be  able  to  sue  to  halt  environ- 
lental  degradation  since  the  environmental  quality 
i  a  public  trust  that  must  be  protected  for  the  com- 
lon  good.  Under  one  bill,  federal  agencies  would 
o  longer  be  immune  from  suit,  and  the  courts 
ould  have  authority  to  overturn  agency  decisions 
lat  were  substantively  wrong.  This  same  bill  would 
:cognize  a  substantive  right  to  a  clean  environ- 
lent,  and  a  plaintiff  would  not  have  a  show  special 
ijury  to  himself  in  order  to  sue  a  private  person  al- 
■gedly  despoiling  the  environment.  Opposition  to 
le  bills  has  come  from  governmental  agencies, 
wyers,  and  polluters.  The  reasoning  by  this  op- 
osition  is  that  the  courts  would  be  clogged  with 
ivolous  cases  and  that  judges  are  not  equipped 
ith  the  necessary  expertise  to  make  the  proper 
ecisions.  The  future  of  these  bills  now  rests  with 
ic  political  process.  (Johnson-Florida) 
m-10274 


ORTY  YEARS  OF  WATER  POLLUTION  CON- 
ROL  IN  WISCONSIN:  A  CASE  STUDY, 

i>r  primary  bibliographic  entry  sec  Field  05G. 
'71-10275 


REATMENT  REQUIREMENTS. 

cnnsylvania  Sanitary  Water  Board,  Harrisburg. 

rticlc  300,  Rules  and  Regulations,  (March  1968). 
P 

escriptors:  'Pennsylvania,  'Water  pollution  con- 
ol,  'Waste  water  treatment,  'Water  quality  con- 
ol.  Water  pollution  treatment,  State  governments, 
dministrativc  agencies.  Administrative  decisions, 
cgulation.  Standards,  Water  pollution,  Water 
jality.  Pollution  abatement.  Legal  aspects.  Waste 
catment,  Waste  water  disposal,  Water  policy, 
'aste  water  ( Pollution ),  Biological  properties. 

II  biodegradable  wastes  shall  be  given  a  minimum 
:  secondary  treatment  as  herein  defined.  Industri- 

wastes  shall  receive  secondary  treatment  or  its 
|liivalcnt.  The  equivalent  of  secondary  treatment 

required  for  non-dcgradablc  wastes.  Primary 
catment  or  its  equivalent  shall  be  provided  for 
odegradable  wastes  discharged  into  a  stream  pol- 
led by  abandoned  coal  mines  where  stream  al- 
jlinity  is  exhausted  and  the  pH  of  the  stream  is  4.0 
'  less.  Secondary  treatment  shall  be  required  on 
reams  where  water  quality  is  expected  to  improve 
jc  to  scheduled  pollution  abatement  programs  or 
here  primary  treatment  would  pollute 
>wnstream  waters.  A  definition  of  primary  treat- 
ent  is  herein  provided.  Effective  disinfection  to 
>ntrol  disease-producing  organisms  shall  be  the 
•oduction  of  an  effluent  meeting  fecal  coliform 
mccntration  standards  herein  set  forth.  (Robin- 
m-Florida) 
'71-10276 


INF  DRAINAGE. 

:nnsylvania  Sanitary  Water  Board,  Harrisburg. 

rt  700,  Rules  and  Regulations,  N.D.  4  p. 

escriptors:  'Pennsylvania,  'Mine  drainage.  'Per- 
ils, 'Regulation,  Water  pollution.  Water  pollu- 
jn  control.  Water  pollution  sources.  Pollution 
jatcment.  Mine  wastes,  Strip  mine  wastes.  Acid 
inc  water,  Mine  acids.  Legislation,  Legal  aspects, 
oal  mines,  Acid  streams. 

he  discharge  of  acid  mine  drainage  into  clean 
atcrs  is  prohibited,  and  permits  are  required  to 
schargc  other  mine  drainage.  Specific  regulations 
)vern  discharge  into:  (  I )  polluted  or  unclean 
reams,  (2)  clean  streams,  and  (3)  polluted  or  un- 
ean  streams  which  flow  into  clean  streams.  To 
rotect  the  state  waters,  specific  methods  for 
sposal  of  acid-forming  refuse  from  strip  mines  are 


prescribed.  Procedures  are  established  for:  ( 1 ) 
revocation  of  a  permit  for  noncompliance  with 
requirements,  (2)  dealing  with  mines  abandoned 
before  a  permit  application  has  been  acted  upon, 
and  (3)  preventing  mining  operations  carried  on 
without  a  permit.  Surface  water  that  might  drain 
into  stripping  pits  must  be  effectively  diverted  to 
prevent  acid  mine  drainage.  Permits  for  strip  mines 
may  be  issued  on  an  experimental  basis  to  test  the 
effectiveness  of  precautions  against  water  pollu- 
tion. Mine  operators  are  required  to  post  permits  in 
a  place  and  to  notify  the  board  when  mining  opera- 
tions are  commenced.  (Gallagher-Florida) 
W71-10277 


SPECIAL  REGULATIONS. 

Pennsylvania  Sanitary  Water  Board,  Harrisburg. 

Art  800,  Rules  and  Regulations,  1967.  2  p. 

Descriptors:  'Pennsylvania,  'Water  pollution  con- 
trol, 'Pollution  abatement,  'Regulation,  Legisla- 
tion, Legal  aspects,  Algicidcs,  Aquatic  weed  con- 
trol. Herbicides,  Fish  control  agents,  Water  pollu- 
tion, Recreation  facilities,  River  basin  develop- 
ment, Nutrients,  Wastes,  Water  pollution  sources, 
Administrative  agencies. 

Whenever  any  substance  which  would  endanger 
downstream  users  of  water  or  damage  property  is 
discharged,  accidentally  or  otherwise,  into  the 
waters  of  the  Commonwealth,  the  party  responsible 
is  required  to  notify  the  regional  office  of  the  health 
department.  The  retention  of  polluting  wastes  on 
private  land  is  permitted,  but  it  is  the  responsibility 
of  those  in  control  of  such  wastes  to  maintain 
retaining  structures  so  as  to  prevent  any  possible 
water  pollution.  Special  regulations  for  the  use  of 
algicidcs,  herbicides  and  fish  control  chemicals  are 
set  forth,  as  well  as  regulations  concerning:  ( 1 ) 
camps  on  state  forest  lands,  (2)  protection  of  Wal- 
lenpaupack  Lake  from  pollution,  and  (3)  nutrient 
control  for  the  Lower  Susquehanna  River  Basin. 
(Gallagher-Florida) 
W7I-I0278 


REGULATIONS  FOR  PUBLIC  WATER  SUP- 
PLIES. 

Pennsylvania  Dept  of  Health,  Harrisburg. 

Art  443,  Rules  and  Regulations,  1964.  4  p. 

Descriptors:  'Pennsylvania,  'Water  supply, 
'Water  purification,  'Regulation,  Water  works. 
Water  delivery.  Water  distribution  (Applied), 
Public  health.  Water  storage.  Water  treatment. 
Treatment  facilities,  Water  analysis.  Water  quality 
control.  Fluoridation,  Disinfection,  Environmental 
sanitation. 

The  purpose  of  these  regulations  is  to  protect  the 
public  health  through  the  proper  design,  operation, 
and  maintenance  of  water  supplies.  Before  supply- 
ing water  to  the  public,  the  owner  of  a  water  supply 
must  obtain  a  permit  which  is  revocable  for  non- 
compliance with  these  regulations.  Requirements 
and  standards  are  established  for:  (  I )  the  disinfec- 
tion of  water  supply  facilities,  (2)  water  quality,  (3) 
water  quantity  and  pressure  within  the  system,  (4) 
the  maintenance  and  operation  of  supply  facilities, 

(5)  the  disinfection  of  water  supplied  to  the  public, 

(6)  protection  of  water  sources,  (7)  protection 
against  unsafe  connections,  and  (8)  levels  of 
fluoridation.  The  procedure  for  revocation,  suspen- 
sion, and  modification  of  permits  is  specified.  (Gal- 
lagher-Florida) 

W7I-10279 


ENVIRONMENTAL  CONTROL  ACT. 

Illinois  Ann  Statutes  ch  111  1/2,  sees  1001  thru 
1051  (Smith-HurdSupp  1971). 

Descriptors:  'Illinois,  'Environmental  sanitation, 
'Water  pollution  control,  'Pollution  abatement. 
Water  quality  control,  Water  works,  Water  supply. 
Administrative    agencies.    Regulations,    Domestic 


wastes,  Radioactive  wastes.  Sewage,  Air  pollution. 
Water  pollution.  Standards,  Permits,  Legislation, 
Legal  aspects,  Regulation. 

The  Environmental  Control  Act  is  designed  to 
establish  a  unified,  state-wide  program  to  restore, 
protect  and  enhance  the  quality  of  the  environ- 
ment. Specific  agencies  are  created  to  administer 
the  Act.  The  Act  authorizes  the  establishment  of 
air  and  water  quality  standards  and  prohibits  the 
use  of  any  vehicle  or  facility  capable  of  causing  air 
or  water  pollution  without  a  permit  from  the  Pollu- 
tion Control  Board.  Additional  sections  of  the  Act 
are  designed  to:  ( 1 )  protect  public  water  supplies 
and  insure  the  quality  of  water  from  public  water 
works,  (2)  prevent  land  pollution  from  refuse 
disposal,  (3)  control  excessive  and  unreasonable 
noise  pollution,  (4)  control  pollution  from  atomic 
radiation,  and  (5)  provide  procedures  for  emergen- 
cy conditions.  To  accomplish  the  objectives  of  the 
Act,  the  Board  may  adopt  necessary  procedural 
regulations.  The  Environmental  Protection  Agency 
is  empowered  to  enforce  the  Act  by  appropriate  or- 
ders after  investigation  and  hearing.  The  Act  also 
provides:  ( 1 )  for  granting  variances  where  the 
regulations  create  arbitrary  or  unreasonable  hard- 
ship, (2)  procedures  for  granting  permits,  (3)  for 
judicial  review,  and  (4)  penalties  for  non-com- 
pliance. (Gallagher-Florida) 
W71-10280 


CHICAGO  SANITARY  DISTRICT-POLLUTION 
CONTROL. 

Public  Act  76-2438,  Illinois  Legislative  Service,  p 
562-565(1970).  4  p. 

Descriptors:  'Illinois,  'Water  pollution  control, 
'Treatment  facilities,  'Regulations,  Construction, 
Permits,  Legislation,  Legal  aspects,  Water  pollu- 
tion. Pollution  abatement.  Sewage  treatment, 
Sewage  disposal.  Waste  disposal.  Sewage,  Sanitary 
engineering,  Environmental  sanitation,  Construc- 
tion. 

This  amendment  to  a  prior  act  creating  sanitary  dis- 
tricts gives  to  the  Chicago  Sanitary  District  certain 
powers  and  duties  to  further  pollution  control.  The 
amendment  requires  the  sanitary  district  to:  (  I  )  in- 
vestigate and  determine  ways  to  remove  or  abate 
pollution,  (2)  require  permits  for  the  construction 
or  extension  of  sewerage  systems,  (3)  require  sub- 
mission of  plans  and  specifications  before  a  permit 
is  issued,  (4)  establish  rules  and  procedures  for 
submission  and  review  of  plans,  (5)  provide  notice 
and  a  hearing  when  an  order  to  discontinue 
discharge  is  given,  and  (6)  revoke  or  modify  per- 
mits when  necessary.  Violation  of  any  order  creates 
a  nuisance,  and  the  sanitary  district  superintendent 
may  seek  mandamus  or  an  injunction  Provision  is 
also  made  for  fines,  administrative  review,  and  ex- 
emptions from  the  provisions.  (Gallagher-Florida) 
W7I-I028I 


RIVER  CONSERVANCY  DISTRICTS-POLLU- 
TION CONTROL. 

Public  Act  76-2439,  Illinois  Legislative  Service,  p 
566-567(1970).  2  p. 

Descriptors:  'Illinois,  'Water  pollution  control, 
'Water  conservation,  'Administrative  decisions, 
Treatment  facilities.  Water  resources  development. 
Environmental  sanitation,  Water  supply,  Pollution 
abatement.  Water  polluiton.  Legal  aspects.  Legisla- 
tion, Administration,  Permits,  Administrative  agen- 
cies. Regulation. 

A  prior  act  authorized  the  creation  of  river  con- 
servancy districts  and  gave  the  districts  power  to  ef- 
fectuate river  and  flood  control,  drainage,  irriga- 
tion, conservation. sanitation,  navigation,  recrea- 
tion, the  development  of  water  supplies  and 
sewerage  systems,  and  the  protection  of  fish  life. 
This  amendment  to  the  prior  act  imposes  on  the 
board  of  trustees  the  duty  to  prevent  the  pollution 
of  any  waters  from  which  a  water  supply  may  be 
obtained  by  any  municipality  within  the  district.  To 
comply  with  this  obligation,  the  board  is  authorized 


67 


Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


to  appoint  a  police  force  for  the  purpose  of 
preventing  pollution  within  the  district.  The  board 
must  act  diligently  and  without  delay  to  prevent 
pollution  of  district  waters.  Before  any  work  is 
commenced  under  provisions  of  this  act  the  plans 
must  be  submitted  to  and  approved  by  the  Depart- 
ment of  Public  Works  and  Buildings  and  the  State 
Environmental  Protection  Agency.  (Gallagher- 
Florida) 
W71-I0282 


CERTIFICATION  OF  POLLUTION  CONTROL 
FACILITIES  FOR  TAX  RELIEF. 

Environmental  Protection  Agency,  Washington, 
D.C. 

Federal  Register,  Vol  36,  No  102,  p  9509-9511 
(May  1971).  3p. 

Descriptors:  *United  States,  *Water  policy, 
♦Treatment  facilities,  *  Amortization,  Regulation, 
Administrative  agencies,  Legal  aspects,  Federal 
government.  State  governments,  Taxes,  Water  pol- 
lution sources,  Facilities,  Water  pollution  control, 
Waste  disposal,  Waste  treatment,  Heat,  Pollution 
abatement.  Financing,  Government  finance. 

The  Administrator  of  the  Environmental  Protec- 
tion Agency  may  certify  eligible  water  pollution 
control  facilities  for  accelerated  amortization 
under  the  Tax  Reform  Act  of  1969.  A  facility  will 
not  be  certified  prior  to  the  time  it  is  placed  in 
operation.  Application  for  certification  must  in- 
clude specified  information  about  the  facility  and 
the  discharges  that  it  controls.  The  facility  will  not 
be  certified  until  it  is  determined  that:  ( 1 )  it  has 
been  certified  by  the  state,  (2)  it  removes  wastes  or 
heat  which  otherwise  would  be  released  into  the 
environment,  (3)  the  applicant  is  in  compliance 
with  all  federal  regulations  applicable  to  the  facili- 
ty, and  (4)  the  facility  furthers  the  general  policies 
of  the  United  States  and  the  states  in  the  prevention 
and  abatement  of  pollution.  The  general  policy  of 
the  United  States  is  stated  to  be  cooperation  with 
the  states  in  the  prevention  and  abatement  of  water 
pollution.  Criteria  are  listed  for  determining 
whether  the  use  of  a  facility  furthers  this  general 
policy.  Certification  of  a  facility  may  be  revoked  at 
any  time  that  its  operation  ceases  to  implement  the 
general  policy.  (Johnson-Florida) 
W71-10283 


COMMERCIAL  FISHERIES  RESEARCH  AND 
DEVELOPMENT. 

National  Marine  Fisheries  Service,  Washington, 
DC. 

Federal  Register,  Vol  36,  No  106,  p  10736-10737 
(June  1971).  2  p. 

Descriptors:  *Unitcd  States,  'Water  pollution  con- 
trol, 'Projects,  'Fisheries,  Regulations,  Adminis- 
trative agencies.  Water  law.  Legal  aspects.  Stan- 
dards, Water  quality  control.  Water  pollution,  En- 
vironment, Contracts,  Water  resources  develop- 
ment. Federal  government.  State  governments. 
Identifiers:  'National  Environmental  Policy  Act. 

Regulations  are  promulgated  concerning  the 
procedures  to  be  followed  by  the  Secretary  of 
Commerce  in  providing  financial  assistance  to  state 
agencies  for  research  and  development  of  the  com- 
mercial fisheries  of  the  nation.  Any  project  con- 
tracted for  between  the  state  and  federal  govern- 
ments under  these  regulations  shall  be  performed 
in  a  manner  consistent  with  the  policies  set  forth  in 
the  National  Environmental  Policy  Act  of  1969.  In 
the  performance  of  work  under  a  cooperative 
agreement,  the  state  shall  take  such  action  as  is 
necessary  to  avoid  pollution  of  water  as  a  direct  or 
indirect  result  of  contract  activities.  Water  quality 
must  be  maintained  at  a  level  consistent  with  ap- 
plicable water  quality  standards.  (Johnson-Florida) 
W7I-I0284 


IMPLEMENTATION  OF  NATIONAL  ENVIRON- 
MENTAL POLICY. 

Federal  Register,  Vol  36,  no  107,  p  10807- 1 08 10 
(June  1971).  4  p. 

Descriptors:  'Administrative  agencies,  'Environ- 
mental effects,  'Highway  effects,  'Quality  control, 
Federal  government.  Legislation,  Regulation, 
Legal  aspects,  Transportation,  Railroads,  Air  en- 
vironment, Ecology,  Publications,  State  govern- 
ments, Feasibility,  Local  governments,  Administra- 
tive decisions,  Administration,  Water  pollution. 

The  Interstate  Commerce  Commission  instituted  a 
proceeding  to  determine  the  best  means  of  imple- 
menting the  policies  of  the  National  Environmental 
Policy  Act  in  order  to  meet  its  statutory  obliga- 
tions. Since  the  Commission's  regulatory  duties  are 
broad,  its  objective  is  to  adopt  practical  procedures 
that  will  be  adaptable  to  a  wide  variety  of  cases. 
Special  rules  are  proposed  to  insure  that  environ- 
mental values  are  given  appropriate  consideration. 
Under  these  rules,  a  detailed  environmental  state- 
ment will  be  made  whenever  a  regulatory  action 
will  have  significant  environmental  impact.  Ad- 
ministrative feasibility  dictates,  however,  that  this 
requirement  be  limited  to  those  proceedings  which 
are  determined  to  have  a  significant  effect  on  en- 
vironmental quality.  Notice  of  such  proceedings 
will  be  transmitted  to  the  Council  of  Environmental 
Quality  and  to  appropriate  federal,  state,  and  local 
governmental  bodies,  with  a  request  for  comment 
on  the  environmental  considerations.  Factors  for 
the  determination  of  all  issues  are  enumerated. 
(Shelnut-Florida) 
W71-10285 


LICENSING  OF  PRODUCTION  AND  UTILIZA- 
TION FACILITIES  (NUCLEAR  POWER  REAC- 
TORS). 

Atomic  Energy  Commission,  Washington,  D.C. 

Federal  Register,  Vol  36,  No  1 1 1 ,  p  11113-11117 
(June  1971).  5  p. 

Descriptors:  'Nuclear  powerplants,  'Design 
criteria,  'Radioactive  wastes,  'Treatment  facili- 
ties. Administrative  decisions.  Nuclear  reactors, 
Nuclear  wastes,  Federal  government.  Administra- 
tion, Administrative  agencies,  Regulation,  Stan- 
dards, Legal  aspects,  Electric  powerplants,  Nuclear 
energy.  Nuclear  engineering,  Effluents,  Permits, 
Waste  treatment.  Adoption  of  practices,  Electric 
power  industry. 

Pursuant  to  the  Atomic  Energy  Act  of  1954,  notice 
is  hereby  given  of  proposed  amendments  to  10 
CFR  Part  50,  Licensing  of  Production  and  Utiliza- 
tion Facilities.  Proposed  numerical  guides,  in- 
tended to  keep  the  radioactive  level  in  effluents  as 
low  as  practicable,  are  herein  set  forth  for  the 
operation  of  light-water-cooled  nuclear  reactors. 
Applications  for  reactor-construction  permits  shall 
include  a  description  of  the  equipment  to  be  util- 
ized in  controlling  radioactive  effluent  materials. 
Applications  filed  after  January  2,  1971,  must 
specify  design  objectives  and  the  methods  to  be 
employed  in  keeping  effluent-radiation  levels  as 
low  as  practicable.  If  effluent-rclcasc-radiation 
rates  exceed  twice  the  design  standards,  the  licen- 
see shall  investigate,  initiate  a  reduction  program, 
and  report  such  actions  to  the  Commission.  If 
release  rates  arc  four  to  eight  times  design  stan- 
dards the  Commission  shall  take  action  to  reduce 
the  rate.  The  proposed  guides  for  design  objectives 
and  limiting  conditions  on  reactor  operation  herein 
set  forth  are  consistent  with  basic  radiation  stan- 
dards recommended  by  international  and  national 
organizations.  It  is  expected  that  conformance  with 
such  guides  will  result  in  exposure  levels  indistin- 
guishable from  exposures  due  to  variations  in  natu- 
ral background  radiation.  (Robinson-Florida) 
W7I-I0286 
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ENVIRONMENTAL  STATEMENTS- 

PROPOSED  GUIDELINES  ON  PREPARATION 
AND  COORDINATION. 

Corps  of  Engineers,  Washington,  D.C. 

Federal  Register,  Vol  36,  no  113,  p  11309-11318 
(June  1971).  lOp. 

Descriptors:  'Water  resources  development, 
•Coordination,  'Project  planning,  'Environmental 
effects,  Federal  government,  Administrative  agen- 
cies, State  governments,  Local  governments,  Quali- 
ty control,  Federal  project  policy.  Regulation, 
Legal  aspects,  Legislation,  Permits,  Construction. 

The  Corps  of  Engineers  has  prepared  guidelines  to 
be  used  in  the  preparation  and  processing  of  en- 
vironmental statements,  as  required  by  the  Na- 
tional Environmental  Policy  Act.  The  regulation 
applies  to  all  elements  of  the  Corps  which  exercise 
responsibility  for  planning,  development,  and 
management  of  water  resource  programs.  The 
statement  will  serve  as  an  evaluation  of  the  effects 
that  alternative  actions  would  have  on  the  environ- 
mental and  will  constitute  an  integral  part  of  the 
pre-authorization  process.  The  activities  of  the 
Corps  which  will  require  statements  are  enu- 
merated. In  the  development  of  new  projects,  con- 
sultation and  coordination  with  federal,  state,  and 
local  agencies  and  the  interested  public  will  be  con- 
tinued throughout  the  entire  planning  process.  The 
regulation  prescribes  guidelines,  as  well  as  sample 
formats,  for  the  specific  content  of  the  statements. 
Procedures  for  preparation  and  processing  are  also 
prescribed  for  survey  reports,  special  projects, 
operation  and  maintenance,  continuing  construc- 
tion, permit  applications,  and  disposal  of  land  for 
port  and  industrial  uses.  (Shelnut-Florida) 
W71-10287 


CONSTITUTIONAL  POLICY  FAVORING  CON- 
SERVATION. 

New  York  Constitution  art  XIV,  sees  4,  5  (McKin- 
neySupp  1970). 

Descriptors:  'New  York,  'Preservation,  'Water 
resources  development,  'Conservation,  Water  pol- 
lution, State  governments,  Pollution  abatement, 
Air  pollution,  Scenery,  Legislation,  Legal  aspects, 
Land  tenure,  Shore  protection.  Wetlands,  Regula- 
tion. 
Identifiers:  'Constitutional  provisions. 

The  state's  policy  shall  be  to  conserve  and  protect 
its  natural  resources  and  scenic  beauty  and  to  en- 
courage the  development  and  improvement  of  its 
agricultural  lands.  The  legislature,  in  implementing 
this  policy,  shall  include  adequate  provision  for  the 
abatement  of  air  and  water  pollution,  and  of  exces- 
sive noise;  the  protection  of  agricultural  lands,  wet- 
lands and  shorelines;  and  the  development  and 
regulation  of  water  resources.  The  legislature  shall 
further  provide  for  the  acquisition  of  lands  and 
waters  outside  the  forest  preserve  counties  and  the 
dedication  of  such  properties  for  the  use  and  enjoy- 
ment of  the  people.  Properties  so  dedicated  shall 
constitute  the  state  nature  and  historical  preserve, 
and  they  shall  not  be  taken  or  disposed  of  except  by 
law.  A  violation  of  any  of  these  provisions  may  be 
restrained  at  the  suit  of  the  people  or,  with  consent 
of  the  Supreme  Court  in  appellate  division,  on 
notice  to  the  attorney  general  at  the  suit  of  any 
citizen.  (Shelnut-Florida) 
W71-10288 


ENVIRONMENTAL  QUALITY  CONTROL. 

Hawaii  Revised  Statutes  sees  341-1  thru  341-6 
(Supp  1970). 

Descriptors:  'Hawaii,  'Environmental  sanitation, 
'Pollution  abatement,  'Ecology,  Environmental 
engineering.  Economics,  Economic  justifications, 
Universities,  Professional  Societies,  Education, 
Training,  Research,  Administrative  agencies, 
Legislation,  Monitoring,  Investigations,  Long-term 
planning.  Future  planning  (Projected),  Research 


■ 


WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


icilities,  Water  pollution,  Air  pollution,  Soil  con- 
;rvation,  Social  values.  Public  health. 

he  Act's  purpose  is  to  stimulate,  expand,  and 
^ordinate  efforts  to  determine  and  maintain  the 
ptimum  quality  of  the  state  environment.  Three 
Jministrative  agencies  are  established:  ( 1 )  an  of- 
ce  of  environmental  quality  control  to  advise  the 
svernor;  (2)  an  ecology  or  environmental  center 
ithin  the  state  university  to  expand,  coordinate, 
id  promote  education,  research,  and  service  ef- 
irts  respecting  environmental  quality,  particularly 
;  to  human  needs  and  social  institutions;  and  (3) 
i  environmental  council  serving  as  liaison 
:tween  the  director  and  the  general  public  by  sol- 
iting  information,  complaints,  and  recommenda- 
3ns,  primarily  through  public  hearings.  The 
rector  of  environmental  quality  control  has  ex- 
nsive  duties  and  powers:  ( 1 )  to  direct  attention  to 
ological  and  environmental  problems;  (2)  to 
•  velop  a  system  for  monitoring  environmental  and 
icial  conditions,  changes,  and  effects  on  health, 
r,  water,  wastes,  noise,  soil,  and  pesticides;  (3)  to 
>nduct  research  or  arrange  for  the  conduct  of 
search  through  contracts  with  state  agencies  and 
ivate  groups;  (4)  to  recommend  programs  for 
ng- range  implementation;  (5)  to  recommend 
■cessary  legislation;  (6)  to  initiate  public  educa- 
>nal  programs;  and  (7)  to  offer  advice  and 
sistance  to  private  industry  and  governmental 
;encies.  (Rees-Florida) 
71-10289 


ATER  QUALITY  ACT. 

ew  Mexico  Statutes  Ann  sees  75-39-1  thru  75-39- 
!  as  amended  (Supp  1970). 

escriptors:  *New  Mexico,  *Water  Quality  Act, 
administrative  agencies,  'Pollution  abatement, 
ater  pollution.  Water  quality  control,  Water 
lality.  Regulation,  Water  policy.  Water  law,  Con- 
jl.  Quality  control,  Water  pollution  control,  Stan- 
irds.  State  governments,  remedies.  Damages, 
igislation.  Legal  aspects.  Administration. 

le  water  quality  control  commission  is  created  to 
pcrvise  and  coordinate  state  activity  in  con- 
slling  water  pollution.  The  Act  establishes  the 
ocedures  which  the  commission  must  follow 
len  adopting  regulations  and  provides  means  for 
dicial  review  of  such  regulations.  The  powers  and 
ities  of  the  commission  concerning  water  pollu- 
>n  abatement  are  enumerated  in  order  to  give  the 
mmission  complete  authority  over  all  other  state 
encics.  The  commission  is  given  the  authority  to 
ek  injunctions  to  stop  activity  which  it  considers 

violation  of  any  regulation,  and  the  district 
urts  are  empowered  to  impose  civil  penalties  not 
cecding  one  thousand  dollars  for  each  violation 

the  Water  Quality  Act  or  any  regulation  of  the 

mmission.  (Horwitz-Florida) 

71-10290 


ATER  POLLUTION  (STATUTORY  AUTHORI- 
t  FOR  ADMINISTERING  POLLUTION  CON- 
tOL  PROGRAM). 

:vised  Codes  of  Montana  sees  69-4801  thru  69- 
19(1970). 

:scriptors:  'Montana,  'Water  pollution  control, 
Vater  quality  control,  'Administrative  agencies, 
ater  quality.  Water  pollution.  Beneficial  use, 
astes.  Municipal  wastes.  Industrial  wastes,  Waste 
iposal,  Pollution  abatement,  Water  pollution 
urces,  Sewage,  Sewage  disposal.  Sewage  treat- 
:nt,  Sewerage,  Legal  aspects,  Water  law,  Legisla- 
m,  State  governments.  Adoption  of  practices,  Su- 
rvisory  control  (Power). 

comprehensive  program  for  the  prevention, 
atement,  and  control  of  water  pollution  is  the 
al  of  this  statute.  The  State  Water  Pollution  Con- 
)1  Council  is  hereby  created  and  authorized  to 
omulgate  a  program  of  water  pollution  control, 
le  Council  shall  have  the  power  to:  ( 1 )  classify 
iters  on  the  basis  of  beneficial  use,  (2)  formulate 
iter  quality   standards,   and   (3)   supervise   and 


regulate  the  State  Board  of  Health  in  its  administra- 
tion of  this  Act.  Further  duties  of  the  Board,  and  of 
the  Department  of  Health,  are  herein  detailed.  Pol- 
lution of  state  waters  and  the  operation,  construc- 
tion, or  modification  of  waste  disposal  systems 
without  a  permit  are  prohibited.  A  30-year  period 
is  established  for  prescriptive  rights  to  discharge  in- 
dustrial wastes.  Hearing  and  appeal  procedures  are 
herein  delineated  for  orders  of  the  Council  abating 
pollution  or  classifying  waters.  (Madsen-Florida) 
W71-10291 


POLLUTION  OF  WATERS. 

Utah  Code  Ann  sees  73-14-1  thru  73-14-13  as 
amended  (Supp  1969). 

Descriptors:  'Utah,  'Administrative  agencies, 
•Water  pollution  control,  'Water  quality  control, 
Legislation,  Water  law,  Legal  aspects,  Administra- 
tion, Regulation,  Administrative  decisions,  Water 
policy,  Pollution  abatement,  Water  pollution, 
Water  quality,  Water  resources,  Water  permits, 
State  governments,  Standards,  Environmental 
sanitation,  Classification. 

A  committee  on  water  pollution  which  shall  take 
the  place  of  the  state  water  pollution  control  board 
is  created  within  the  division  of  health.  The  powers, 
duties,  authority,  organization,  and  administrative 
procedures  of  this  committee  are  set  forth.  This 
legislation  provides  that  pollution  is  a  nuisance  and 
lists  activities  that  require  a  permit.  Provision  is 
made  for  the  classification  of  waters,  and  relevant 
administrative  requirements  are  explained.  En- 
forcement procedures  are  detailed.  Violation  of  the 
act  or  any  order  of  the  Committee  shall  constitute  a 
misdemeanor.  On  request  by  the  committee  the  at- 
torney general  shall  bring  an  action  for  an  injunc- 
tion against  any  person  violating  the  act  or  any 
order  of  the  committee.  Findings  of  the  committee 
after  due  notice  shall  be  prima  facie  evidence  of  the 
facts  found  therein.  Procedures  for  appeal  from 
decisions  of  the  committee  are  set  forth.  This  act 
provides  additional  and  cumulative  remedies  and 
does  not  affect  other  remedies.  The  committee 
shall  have  the  power  to  enter  private  or  public  pro- 
perty to  investigate  possible  pollution.  (Robinson- 
Florida) 
W71-10292 


FOULING  OF  WATERS  A  MISDEMEANOR. 

North  Dakota  Century  Code  Ann  sees  61-01-12 
thru  6 1  -0 1  - 1 4  as  amended  (Supp  1 969 ). 

Descriptors:  'North  Dakota,  'Water  pollution 
sources,  'Water  pollution  control,  'Waste 
disposal,  Water  quality,  Water  quality  control, 
Wastes,  Industrial  wastes,  Refuse,  Sewage  ef- 
fluents. Gasoline,  Oil  wastes,  Farm  wastes.  Cattle, 
Sheep,  Hogs,  Sewage  disposal,  Streams,  Rivers, 
Public  health,  Administrative  agencies. 

Section  61-01-12  provides  that  the  fouling  of 
public  waters  by  depositing  gas  tars  or  other  refuse 
from  any  gas  house  into  streams,  rivers  or  sewers 
that  empty  into  public  waters  is  a  misdemeanor. 
Section  61-01-13  provides  the  fouling  of  public 
waters  with  dead  animals,  offal,  or  other  refuse  by 
depositing  same  on  the  banks  or  in  any  lake  or 
stream  within  the  jurisdiction  of  the  state  is  a 
misdemeanor  punishable  by  a  fine  of  from  $20  to 
$100.  Section  61-01-14  provides  that  section  61- 
01-13  shall  be  construed  to  include:  ( 1 )  privies  and 
privy  vaults;  (2)  any  stable,  shed,  pen,  yard,  or  cor- 
ral where  farm  animals  are  located  within  sixty  feet 
of  the  top  of  any  lake  or  stream;  and  (3)  any 
slaughterhouse,  graveyard  or  cemetery  within 
eighty  feet  of  these  waters.  However,  in  an  emer- 
gency, these  provisions  do  not  prevent  any  mu- 
nicipality from  dumping  untreated  sewage  into 
these  waters  provided  they  are  not  determined 
detrimental  to  public  health.  (Rees-Florida) 
W71-10293 


WATER  CONSERVATION  COMMISSION. 

North  Dakota  Century  Code  Ann  sees  61-02-01 
thru  61-02-04,  61-02-14,  61-02-15,  61-02-21,  61- 
02-24,  6 1  -02-25  as  amended  ( Supp  1 969 ). 

Descriptors:  'North  Dakota,  'Water  pollution  con- 
trol, 'Administrative  agencies,  'Multiple-purpose 
projects,  Pollution  abatement,  Water  pollution 
treatment,  Water  quality  control,  Decision  making, 
Legislation,  Project  planning,  Water  resources 
development.  State  governments,  Sewage  disposal, 
Sewage  treatment,  Impaired  water  quality,  Odor, 
Color,  Water  pollution  effects. 

Water  conservation,  flood  control,  and  the  regula- 
tion and  prevention  of  water  pollution  are  found  to 
necessitate  the  exercise  of  the  soverign  powers  of 
the  state  and  are  affected  with  and  concern  a  public 
purpose.  The  authority  to  effectuate  this  purpose  is 
vested  in  a  state  water  conservation  commission. 
One  of  the  commission's  duties  is  to  provide  suffi- 
cient water  flow  for  the  abatement  of  stream  pollu- 
tion. One  of  its  regulatory  powers  is  the  complete 
supervision  and  control  of  acts  tending  to  pollute 
water  courses.  Pollution  is  defined  as  any  alteration 
of  the  physical,  chemical,  or  biological  properties 
of  water  which  is  likely  to  create  a  nuisance  or  to  be 
detrimental  to  any  legitimate  user,  domestic  or 
commercial,  human,  animal  or  aquatic.  The  com- 
mission is  specially  authorized  to  cooperate  with 
federal  and  state  agencies  in  investigating, 
planning,  and  handling  any  water  for  pollution  con- 
trol purposes.  Although  the  pollution  control  ac- 
tivities of  other  state  agencies  must  be  authorized 
by  the  Commission,  the  Commission  may  not 
declare  water  polluted  or  approve  waste  disposal 
systems  without  the  prior  approval  of  the  Depart- 
ment of  Health.  (  Kohla- Florida  ) 
W71-10294 


CONCERNING  WATER  POLLUTION,  AND 
PROVIDING  PENALTIES  FOR  VIOLATIONS 
RELATING  TO  POLLUTION  OF  STATE 
WATERS. 

Colorado  Laws  1970,  ch  63,  p  218-219,  amending 
Colorado  Revised  Statutes  sees  66-28-10,  66-28- 
12. 

Descriptors:  'Colorado,  'Legal  aspects,  'Pollution 
abatement,  'Water  pollution  control,  Water  pollu- 
tion, Public  health.  Legislation,  Waste  disposal, 
Water  conservation.  Watercourses  (Legal),  Water 
policy,  Water  resources,  Administrative  agencies. 

Any  cease  and  desist  order  of  specified  state  and 
local  water  pollution  control  agencies  is  subject  to 
judicial  rule.  Any  person  violating  a  cease  and  de- 
sist order  not  under  stay  pending  judicial  review 
shall  be  subject  to  a  civil  penalty  not  to  exceed 
$2500  per  day.  Willful  violation  of  the  provisions 
requiring  notification  of  proposed  discharge  or  re- 
porting of  discharges  is  a  misdemeanor.  This  Act  is 
necessary  for  the  immediate  preservation  of  the 
public  peace,  health  and  safety.  (Gallagher- 
Florida) 
W7 1-10295 


POWER  OVER  WATER  POLLUTION  CON- 
TROL AND  PENALTY  FOR  POISONING  OF 
WATERS. 

South  Dakota  Compiled  Laws,  1967,  sees  34-1-17, 
34-20-23(1969). 

Descriptors:  'South  Dakota,  'Public  health, 
'Water  pollution  control,  'Poisons,  Legislation, 
State  governments,  Administrative  agencies,  Legal 
aspects.  Water  law.  Water  pollution,  Regulation, 
Domestic  use,  Permits,  Water  policy,  Bodies  of 
water,  Water  distribution  (Applied),  Water  con- 
trol. 

The  public  health  advisory  committee  shall,  for  the 
purpose  of  protecting  the  public  health,  have  the 
power  to  regulate  by  requiring  the  taking  out  of 
licenses  or  other  appropriate  means,  control,  and, 
in  proper  cases,  prohibit  and  suppress  the  pollution 
of  streams  and  other  waters  and  the  distribution  of 
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water  for  drinking  or  domestic  use.  Every  person 
who  willfully  poisons  any  spring,  well,  or  reservoir 
of  water  is  punishable  by  imprisonment  in  the  state 
penitentiary  for  a  period  not  to  exceed  ten  years,  or 
in  a  county  jail  for  not  more  than  one  year,  or  by  a 
fine  not  exceeding  five  hundred  dollars,  or  by  both 
such  fine  and  imprisonment.  (Johnson-Florida) 
W71-10296 


TAX  INCENTIVE  FOR  COMPLIANCE  WITH 
WATER  POLLUTION  LAWS  AND  STAN- 
DARDS. 

South  Dakota  Compiled  Laws,  1967,  sees  10-6- 
35.1  thru  10-6-35.3(1969). 

Descriptors:  'South  Dakota,  *Assessmcnts,  *Non- 
structural  alternatives,  *Taxes,  Water  pollution 
control,  Legislation,  State  governments,  Legal 
aspects.  Structures,  Water  pollution,  Standards, 
Planning,  Water  resources  development,  Tax  rate, 
Financing,  Government  finance.  Local  govern- 
ments. 

All  structures,  or  additions  to  existing  structures, 
which  have  a  value  of  one  hundred  thousand  dol- 
lars or  more  and  are  added  to  real  property  by 
manufacturers  or  to  agricultural  real  property  are 
specially  classified  for  the  purpose  of  taxation. 
After  construction  such  structures  shall  be  valued 
in  the  usual  manner;  however,  the  board  of  county 
commissioners  may  adopt  all  or  any  part  of  a 
specified  formula  for  taxable  value.  If  adopted,  the 
formula  would  limit  the  value  to  be  taxed  to  twen- 
ty-five per  cent  of  the  taxable  value  in  the  first  year 
after  construction  and  to  fifty  percent  in  the  second 
year.  No  real  property  shall  qualify  for  this  new 
construction  tax  incentive  if  the  structure  fails  to 
comply  with  all  air  and  water  pollution  laws  and 
standards  which  are  enacted  and  may  be  enacted 
from  time  to  time  by  the  state  of  South  Dakota. 
(Johnson-Florida) 
W71-I0297 


WATER  POLLUTION  CONTROL. 

Hawaii  Dept.  of  Health,  Honolulu. 

Public  Health  Regulations,  Ch  37,  as  amended 
(1971). 6p. 

Descriptors:  'Hawaii,  "Water  pollution  control, 
•Permits,  'Waste  water  disposal.  Water  quality 
control.  Legislation,  Legal  aspects,  Administrative 
agencies.  State  governments.  Treatment  facilities. 
Pollution  abatement.  Industrial  wastes.  Sewage 
disposal.  Water  zoning.  Public  health.  Regulation. 

These  regulations  provide  for  division  of  state 
waters  into  areas,  with  recommendations  of  water 
quality  standards  to  protect  the  present  and 
prospective  best  use  of  each  water  area.  Without  a 
permit,  it  shall  be  unlawful  to:  ( I )  discharge  wastes 
into  state  waters  so  as  to  reduce  water  quality 
below  applicable  standards;  (2)  construct,  modify, 
or  operate  any  treatment  works;  or  ( 3 )  construct  or 
use  any  new  outlet  to  discharge  waste  into  state 
waters.  Each  application  for  a  permit  shall  be  ac- 
companied by  a  statement  of  proposed  activity  or 
by  a  detailed  plan  of  proposed  or  existing  treatment 
works  which  discharge  wastes.  Applications  for 
renewal  need  only  reflect  changes  in  permitted  ac- 
tivities Applications  by  operators  of  existing  facili- 
ties to  continue  to  discharge  waste  must  be  filed 
within  60  days  of  the  adoption  of  standards  by  the 
Department  of  Health.  No  permit  shall  be  issued 
unless  it  is  shown  to  be  in  the  public  interest  and 
unless  the  application  contains  a  schedule  of  imple- 
menting actions  to  comply  with  the  standards.  Each 
permit  shall  be  subject  to  revocation  or  modifica- 
tion if  in  the  public  interest.  Violation  of  these 
regulations  constitutes  a  misdemeanor.  (Shelnut- 
I  lorida) 
W7  I    10298 


WATER  QUALITY  STANDARDS. 

Hawaii  Dept   of  Health,  Honolulu. 

Public  Health  Regulations.  Ch  37-A  (  1968).  8  p. 


Descriptors:  'Hawaii,  'water  quality  control, 
'Sewage  disposal,  'Standards,  Water  utilization, 
Legislation,  Legal  aspects,  Turbidity,  Temperature 
control,  Aquatic  microbiology.  Radioisotopes, 
Water  zoning,  Administrative  agencies,  State 
governments.  Bank  erosion.  Industrial  wastes. 
Regulation,  Public  health. 

This  regulation  provides  for  the  classification  of 
coastal  and  fresh  water  areas  in  accordance  with 
various  uses  to  be  protected  in  each  class,  and  for 
the  application  of  specific  water  quality  standards 
to  each  area.  It  also  provides  for  the  establishment 
and  termination  of  zones  of  mixing  for  the  assimila- 
tion of  municipal,  agricultural  and  industrial 
discharges.  The  quality  standards  require  that  all 
waters,  regardless  of  classification,  shall  be  free  of 
substances  attributable  to  discharges  or  wastes  to 
the  following  extent:  ( 1 )  materials  that  will  settle  to 
form  objectionable  deposits;  (2)  floating  debris, 
oil,  and  scum;  (3)  substances  producing  objec- 
tionable color,  odor,  taste,  or  turbidity;  (4)  materi- 
als which  are  toxic  or  which  produce  undesirable 
physiological  responses  in  humans,  fish,  other 
animal  life,  or  plants;  and  (5)  substances  which 
produce  undesirable  aquatic  life.  Also,  all  water 
shall  be  free  from  soil  particles  resulting  from  ero- 
sion or  land  involved  in  earthwork  or  cultivation 
and  management  of  agricultural  lands.  Specific 
standards  applicable  to  particular  water  areas  in- 
volve microbiological  requirements;  pH  levels; 
nutrient  materials;  dissolved  oxygen;  dissolved 
solids,  salinity  and  currents;  temperature;  turbidity; 
and  radionuclides.  (Shelnut-Florida) 
W71-10299 


PLANT  OPERATION  (WASTE  TREATMENT 
DISPOSAL  REQUIREMENTS). 

Oregon  Dept.  of  Environmental  Quality,  Salem. 

Oregon  Administrative  Rules  Compilation  ch  340, 
sees  42-005  thru  42-020  ( 1 970).  2  p. 

Descriptors:  'Oregon,  'Treatment  facilities, 
'Operation  and  maintenance,  'Water  pollution 
control,  Sewage,  Industrial  wastes,  Public  health. 
Water  pollution,  Pollution  abatement.  Administra- 
tive agencies.  Regulation,  Waste  treatment.  Waste 
disposal,  Waste  water  disposal.  Waste  water  treat- 
ment, Disinfection,  Legislation,  Legal  aspects. 
Adoption  of  practices,  Supervisory  control 
(Power),  State  governments. 

All  sewage  and  industrial  waste  treatment  and 
disposal  plants  shall  be  operated  at  their  highest 
practical  efficiency  at  all  times  unless  written  per- 
mission is  granted  by  the  Department  of  Environ- 
mental Quality.  When  any  plant's  operation  creates 
unsatisfactory  conditions  in  receiving  waters,  a 
public  health  threat,  or  nuisance  conditions,  the 
owner  must  within  a  specified  time  take  corrective 
measures  to  eliminate  such  conditions.  If  the  plant 
owner  fails  to  comply,  he  must  appear  before  the 
Department  to  show  cause  why  an  abatement  order 
should  not  be  issued  immediately.  The  owner  of 
any  plant  shall  make  such  tests  and  keep  such 
records  as  are  necessary  to  prove  the  treatment 
operation  effective.  As  evidence  of  effective  opera- 
tion, the  Department  may  require  a  monthly 
operating  report.  Effective  disinfection  of  sewage 
effluents  shall  be  provided  and  shall  be  based  upon 
Departmental  determinations.  If  disinfection  can 
not  be  accomplished,  the  Department  must  be  in- 
formed immediately.  Except  in  emergencies,  ap- 
proval shall  be  obtained  from  the  Department  be- 
fore any  sewage  or  industrial  waste  treatment  plant 
is  by-passed.  (Gallagher-Florida) 
W7  I- 10300 


STATE  FINANCIAL  ASSISTANCE  TO  PUBLIC 
AGENCIES  FOR  POLLUTION  CONTROL 
FACILITIES. 

Oregon  Dept.  of  Environmental  Quality,  Salem. 

Oregon  Administrative  Rules  Compilation  ch  340, 
sees  8  I  -005  thru  8  1-050  (1971). 


Descriptors:  'Oregon,  'Financing,  'Treatment 
facilities,  'Administrative  agencies,  Pollution 
abatement,  Costs,  State  governments,  Federal 
government,  Grants,  Loans,  Bids,  Administration, 
Use  rates.  Regulations,  Legal  aspects.  Water  pollu- 
tion control. 

The  purpose  of  these  regulations  is  to  prescribe 
requirements  and  procedures  for  obtaining  state 
financial  assistance  for  planning  and  construction 
of  pollution  control  facilities.  Projects  which  are 
eligible  for  financial  assistance  are  defined  by  state 
law.  Any  agency  desiring  to  apply  for  financial 
assistance  shall  submit  to  the  Department  of  En- 
vironmental Quality  copies  of  each  of  the  follow- 
ing: ( 1 )  federal  sewage  treatment  works  construc- 
tion grant  applications,  (2)  an  agency  resolution 
authorizing  an  official  to  apply  for  assistance,  (3)  a 
five  year  projection  of  estimated  revenues  and  ex- 
penses, (4)  an  ordinance  establishing  sewer  user 
rates  and  other  charges  for  the  proposed  facilities, 
and  (5)  a  legal  opinion  establishing  the  legal 
authority  of  the  agency  to  enter  into  a  loan  or  bond 
purchase  agreement.  Following  approval  of  the  ap- 
plication, the  Department  may  enter  into  a  loan  or 
bond  purchase  agreement  in  a  principle  amount 
not  to  exceed  70%  of  eligible  project  costs.  Federal 
or  state  grant  funds  must  be  available  to  complete 
the  project.  Upon  receipt  of  the  executed  construc- 
tion contract  and  the  agreement,  the  Department 
will  approve  the  final  loan  amount.  (Shelnut- 
Florida) 
W71-10301 


A1A  MOBILE  HOME  PARK,  INC  V  BREVARD 
COUNTY  (INJUNCTION  TO  PREVENT  CON- 
STRUCTION  AND  OPERATION  OF  SEWAGE 
TREATMENT  PLANT). 

246  So  2d  126-131  (4th  DCA  Fla  1971). 

Descriptors:  'Florida,  'Treatment  facilities,  'Lo- 
cal governments,  'Odor,  Waste  treatment,  Legal 
aspects,  Judicial  decisions.  Remedies,  Legislation. 
Identifiers:  'Nuisance. 

Plaintiff  mobile  home  park  owner  sought  to  enjoin 
construction  and  operation  of  a  sewage  treatment 
plant  by  defendant  county.  The  treatment  plant 
was  to  be  constructed  about  fifty  feet  from  plain- 
tiff's park.  Plaintiff  contended  that  the  plant  would 
be  noisy  and  malodorous,  and  would  cause  his  te- 
nants to  depart.  Furthermore,  plaintiff  contended 
that  the  site  did  not  satisfy  regulations  of  the  State 
Board  of  Health  and  was  selected  in  violation  of  de- 
fendant's own  zoning  ordinance.  Defendant's 
answer  raised  the  defense  of  laches,  stating  that  the 
complaint  was  filed  almost  a  year  after  construc- 
tion was  begun.  The  trial  court  granted  defendant's 
motion  for  judgment  on  the  pleadings.  Although 
the  District  Court  of  Appeals  noted  that  the  plant 
was  not  a  nuisance  per  se  because  it  was  legal  at  in- 
ception, the  court  held  that  plaintiff  might  prove 
that  the  plant  constituted  a  nuisance.  Hence  it  was 
held  that  the  trial  court  erred  in  giving  judgment  on 
the  pleadings.  The  court  furthermore  stated  that 
the  plant  was  a  governmental  activity,  and  that  de- 
fendant did  not  have  to  comply  with  its  own  zoning 
ordinances.  (Hart-Florida) 
W7I-I0302 


SEADADE  INDUSTRIES,  INC  V  FLORIDA 
POWER  AND  LIGHT  CO  (CONDEMNING 
LAND  PENDING  APPROVAL  OF  FACILITY  BY 
POLLUTION  CONTROL  AUTHORITIES). 

245-So  2d  209-2 1 7  ( Fla  1 97 1 ).  9  p. 

Descriptors:  'Florida,  'Thermal  pollution,  'Con- 
demnation, 'Environmental  effects,  Electric  power 
production.  Electric  powerplants.  Electric  power 
industry,  Electric  power.  Eminent  domain.  Canals, 
Environment,  Heated  water,  Pollutants,  Thermal 
power,  Thermal  water,  Water  quality  control. 
Water  quality,  Water  pollution.  Water  pollution 
control,  Water  pollution  sources.  Legal  aspects.  Ju- 
dicial decisions,  Natural  resources,  Administrative 
agencies,  Administrative  decisions,  State  govern- 
ments. 
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aintiff  landowner  sought  to  prevent  defendant 
ility  company  from  condemning  its  land.  To  cool 
;w  generators,  defendant  desired  to  draw  water 
om  Biscayne  Bay  and  discharge  the  heated  water 
rough  a  canal  to  be  condemned  on  plaintiffs 
nds.  Plaintiff  conceded  defendant's  condemna- 
>n  authority,  but  contended  that  defendant  had 
msed  its  discretion  by  condemning  the  property 
:forc  the  thermal  discharge  was  approved  by  pol- 
tion  control  authorities.  Plaintiff  also  asserted 
at  the  taking  was  not  for  a  public  purpose 
cause  it  would  cause  thermal  pollution.  Dcfcn- 
int  contended  that  the  canal  was  necessary  to 
ncrate  power,  that  all  statutory  requirements  had 
:en  satisfied,  and  that  condemnation  could  not  be 
evented  absent  fraud  or  gross  abuse  of  discretion, 
le  Florida  Supreme  Court  stated  that  a  con- 
imnation  might  be  prohibited  if  it  impaired  the 
iblic  interest  or  resulted  from  gross  abuse  of  dis- 
ction.  The  protection  afforded  natural  resources 
I  the  Florida  constitution  was  noted.  The  court 
so  observed,  however,  that  completion  of  the  pro- 
ct  would  be  severely  delayed  if  condemnation 
;rc  prohibited  until  approval  was  given.  Hence, 
e  court  balanced  the  conflict  by  holding  that  he- 
re condemnation  plaintiff  must  show  a  reasona- 
e  probability  of  forthcoming  approval,  and 
•monstrate  the  condemnation  would  not  result  in 
cparablc  harm  should  approval  be  denied.  (Hart- 
orida) 
71-10303 


EGLLATIONS  ON  POLLUTION  ABATE- 
ENT. 

aryland  Ucpt.  of  Water  Resources,  Annapolis. 

:gulations4. 1  thru  4.7.  II  p. 

L-scriptors:  'Maryland,  *Water  pollution,  'Pollu- 
)n  abatement,  'Waste  disposal.  Water  quality, 
ater  pollution  sources.  Waste  treatment.  Waste 
unification,  Industrial  wastes.  Sewage.  Municipal 
;istcs.  Solid  wastes.  Liquid  wastes.  Oil  wastes, 
tiemical  wastes.  Toxins,  Effluents,  Treatment 
ulitics  Administrative  agencies.  Standards, 
emulation.  Inspection,  Permits,  Water  properties. 

•Mutants  regulated  by  these  sections  are  defined. 
he  discharge  of  oil  is  prohibited  unless  in  emer- 
incy  or  by  unavoidable  accident.  The  discharge  of 
irbage  into  the  waters  of  the  state  is  entirely 
ohibited.  The  treatment  and  disposal  of  industrial 
astes  must  meet  specified  requirements, 
ischarge  of  any  wastes  into  Baltimore  Harbor  is 
lowed  only  under  specified  conditions.  Toxic 
aterials  discharged  by  private,  public  or  conimcr- 
al  operations  are  regulated  by  restrictions  on  use 
id  procedures  for  obtaining  approval.  Rcquiie- 
ents  for  the  submission  of  reports  and  the  is- 
lance  of  certificates  of  approval  describe:  (  I  )  who 
ust  submit  reports;  (2)  when  reports  are  to  be 
ibmitted:  (3)  what  data  to  include;  and  (4)  how  to 
:t  the  Department  of  Water  Resources'  approval 
Tore  commencing  construction  or  alteration  of 
dustrial  waste  treatment  works.  (Rees- Florida) 
'71-10304 


ECLLATION  OF  COMMERCIAL  SHIPPING 
4  HARBORS  TO  CONTROL  WATER  POLLU- 
ION. 

awaii  Re\ised  Statutes  sec  266-3  ( 1968). 

eseriptors:  'Hawaii.  'Harbors.  'Water  pollution. 
Water  pollution  control.  Docks.  Wharves,  Bulk- 
:ads.  Ships.  Navigable  streams.  Oceans,  Coasts, 
(lores.  Beaches.  Water  pollution  sources.  Pollu- 
mts.  Refuse,  Wastes,  Oil  wastes.  Fuels.  Storage 
inks.  Water  quality.  Water  quality  control.  State 
irisdietion.  Administrative  agencies.  Regulation, 
dministriticn   Legislation. 

he  director  of  transportation  may  promulgate, 
mend,  and  repeal  rules  and  regulations  which  are 
incerned  with:  (  I  )  the  entering  and  mooring  of 
lips  in  shore  waters,  harbors,  and  navigable 
reams  of  the  state;  (2)  the  examination  and  eon- 
ol  of  harbor  wastes;  ( 3 )  the  embarking  and  disem- 
arking  of  passengers  and  the  handling  of  freight 


delivered  for  shipment  or  discharged  on  docks 
owned  or  controlled  by  the  state;  (4)  the  safety  of 
docks,  harbors,  and  waterfront  improvements 
owned  or  controlled  by  the  state;  (5)  preventing 
the  disposal  of  refuse,  garbage,  and  other  sub- 
stances liable  to  make  harbors,  shore  waters,  and 
navigable  streams  unsightly,  unhealthy  or  unclean, 
or  liable  to  fill  up  or  shoal  these  waters;  (6) 
preventing  the  escape  of  fuels  or  other  oils  into  har- 
bors, shore  waters,  and  streams,  either  from  a  ves- 
sel or  from  pipes  or  storage  tanks  upon  the  land; 
and  (7)  the  promotion  of  the  public  health  and  wel- 
fare by  regulating  the  shore  waters,  shores,  and 
beaches  encumbered  with  easements  in  favor  of  the 
public,  as  defined  in  the  Act.  (Recs-Florida) 
W7I-10305 


STATE  WATER  POLLUTION  CONTROL. 

Nevada     Revised     Statutes     sees     445.040 
445.070(1963). 


thru 


Descriptors:  'Nevada,  'Water  quality  act,  'Pollu- 
tion abatement,  'Administrative  agencies,  Legisla- 
tion, Legal  aspects,  Water  pollution  control. 
Financing,  Government  finance.  Grants,  Loans, 
Projects,  Interstate  compacts.  Water  quality. 
Federal  government. 

The  Department  of  Health  and  Welfare  is 
designated  as  the  state  water  pollution  control 
agency.  The  Department  is  authorized  to:  ( 1 ) 
cooperate  with  federal  and  state  agencies  in  all 
matters  relating  to  water  pollution,  including  the 
development  of  programs  for  preventing  pollution 
and  improving  water  quality;  (2)  apply  for  and 
receive  funds  under  the  federal  Water  Pollution 
Control  Act;  (3)  approve  project  loans  or  grants 
authorized  under  the  federal  Act;  (4)  recommend 
measures  for  pollution  abatement;  and  (5)  consent 
on  behalf  of  the  state  to  federal  pollution  abate- 
ment suits.  Interstate  compacts  relating  to  the  con- 
trol and  reduction  of  pollution  shall  not  be  binding 
until  approved  by  Congress.  (Gallagher-Florida) 
W71-I0306 


PROTECTION 
WATERSHED. 

Nevada     Revised 
445.120(1963). 


OF 


LAKE 


TAHOE 


Statutes     sees     445.080     thru 


Descriptors:  'Nevada.  'Watershed  management, 
'Pollution  abatement,  'Permits,  legislation.  Legal 
aspects.  Lake  basins.  Watersheds  (Basins).  Sewage 
disposal  I  nviriinnittnt.il  saint  ituai  Public  health 
Sewage  treatment.  Treatment  facilities.  Regula- 
tions. Water  works.  Water  distribution  (Applied). 
Building  codes. 

For  the  purpose  of  protecting  lake  Tahoe,  it  is  un- 
lawful for  anyone  to  construct  without  a  permit: 
(I)  any  commercial  or  private  building  unless  it 
does  not  require  domestic  water  or  sewage 
disposal,  (2)  any  water  supply  system,  or  (3)  any 
sewage  disposal  system.  When  the  source  of 
domestic  water  or  place  for  sewage  disposal  would 
create  a  health  hazard,  the  permit  should  be  de- 
nied. Direct  discharge  of  sewage  or  other  wastes 
into  any  water  body  within  the  watershed  is 
prohibited.  If  discharge  into  Lake  Tahoe  is  con- 
sidered necessary  by  the  health  division,  the  divi- 
sion shall  issue  a  permit  subject  to  the  installation 
of  the  necessary  sewage  works  to  protect  the  lake. 
The  division  is  empowered  to  make  necessary 
rules,  regulations,  and  inspections  to  carry  out  the 
purposes  of  the  Act.  (Gallagher-Florida) 
W7 1-10307 


COLORADO  WATER  POLLUTION  CONTROL 
ACT  OF  1966. 

Colorado  Revised  Statutes,  1963  sees  66-28-1  thru 
66-28-27  (Supp  1967). 

Descriptors:  'Colorado,  'Water  pollution  control. 
'Administrative  agencies,  'Standards.  Govern- 
ment finance.  Legislation.  Legal  aspects.  Adminis- 
tration.  State   governments.    Local   governments. 


Treatment  facilities,  Waste  disposal.  Water  Quality 
Act,  Public  health.  Water  pollution  sources,  Water 
pollution  treatment,  Financing. 

A  water  pollution  control  commission  is  hereby 
established.  The  commission  shall  have  the  follow- 
ing powers  and  duties:  ( 1 )  supervision  of  water 
quality  and  waste  discharge  administration  and  en- 
forcement; (2)  adoption  of  water  pollution  preven- 
tion, control  and  abatement  programs;  (3)  ac- 
ceptance and  supervision  of  federal,  public,  and 
private  grants  and  loans;  (4)  modification  and  en- 
forcement of  rules  and  orders  deemed  necessary  to 
prevent  pollution;  (5)  certification  of  expenditures 
for  treatment  works  and  sewage  systems;  and  (6) 
the  exercise  of  all  other  incidental  powers.  The 
commission  shall  also  determine  all  sources  of  pol- 
lution from  periodic  samples  of  state  waters.  It  shall 
have  authority  to  adopt  water  quality  standards 
prescribing  acceptable  quality  levels  under  criteria 
established  by  the  Federal  Water  Pollution  Control 
Act.  Reasonable  standards  for  waste  discharge 
shall  also  be  adopted.  Failure  to  comply  with  com- 
mission orders  or  standards  shall  be  unlawful. 
Notification  of  proposed  or  present  discharges  of 
waste  shall  be  made,  and  approval  is  required  be- 
fore construction  of  domestic  sewage  treatment 
works.  In  discharging  its  responsibility  with  respect 
to  treatment  work  projects,  the  commission  may 
enter  into  contracts  with  municipalities.  (Shclnut- 
Florida) 
W7  1-10308 


POWERS  OF  GOVERNING  BODIES. 

Colorado  Revised  Statutes  Ann  sec  139-32-1  (24) 
(1963). 

Descriptors:  'Colorado,  'Water  pollution  control, 
'Financing  *  Treatment  facilities  Operating  costs 
Cost  repayment.  Construction  costs.  Legal  aspects. 
Legislation,  Government  finance.  State  govern- 
ments. Local  governments.  Sewage  treatment. 
Grants,  Industrial  wastes,  Pollution  abatement. 
Public  health. 

The  governing  bodies  of  cities  and  towns  are  em- 
powered to:  ( 1  )  provide  for  water  cleansing  and 
purification  and  the  draining  and  filling  of  ponds  on 
private  property  whenever  necessary  to  prevent  or 
abate  nuisances  or  water  pollution;  (2)  receive  aid 
from  the  federal  government;  (3)  construct,  im- 
prove, and  extend  sewerage  facilities  and  treatment 
works;  (4)  issue  general  obligation  bonds  and 
revenue  bonds;  ( 5  )  provide  that  obligations  may  be 
sold  to  the  state  of  Colorado  or  the  United  States  at 
private  sale;  (6)  cooperate  with  local  and  state 
bodies  by  contracts  for  joint  construction,  financ- 
ing, and  operation  of  facilities  and  treatment 
works;  and  (7)  enter  into  joint  agreements  and  ac- 
cept contributions  from  industrial  enterprises  for 
construction,  improvement  and  extension  of  facili- 
ties. When  in  the  public  interest  and  necessary  for 
protection  of  the  public  health,  a  municipality  may 
contract  with  industrial  establishments  for  the 
operation,  by  the  municipality,  of  a  program  to 
abate  water  pollution  caused  by  industrial  wastes, 
and  for  payment  to  the  municipality  of  the  costs  in- 
curred in  operating  the  abatement  facilities.  (Shel- 
init-l  lorida) 
W7 1 -10309 


LIABILITY  FOR  THE  FLOODING  OF  MINE 
WASTES  UPON  ANOTHER'S  PROPERTY. 

Colorado  Revised  Statutes  see  92-24-3  (1963). 

Descriptors:  'Colorado,  'Mining,  'Sluices, 
'Flooding,  Damages,  Mine  wastes.  Mine  water. 
Mine  drainage.  Water  pollution.  Water  pollution 
sources.  Water  pollution  control.  Flood  damage. 
Flood  control.  Real  property.  Land  use.  Legal 
aspects.  Management,  Legislation. 

No  person  shall  be  allowed  to  flood  the  property  of 
another  with  water,  or  wash  down  the  tailings  of  his 
sluice  upon  the  claim  or  property  of  another.  It 
shall  be  the  duty  of  every  miner  to  take  care  of  his 
own  tailings,  upon  his  own  property,  or  become 
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responsible   for  all   subsequent  damages.    ( Rees- 

Florida) 

W71-10310 


AUTO  CLUB  OF  ST  PAUL  V  CITY  OF  WHITE 
BEAR  LAKE  (RIGHT  OF  CITY  TO  CON- 
STRUCT SEWAGE  OUTLET  INTO  LAKE). 

212  NW  909-910  (Minn  1927). 

Descriptors:  *  Minnesota,  "Cities,  *Sewage 
disposal,  *Water  pollution.  Sewage,  Sewers,  Out- 
lets, Lakes,  Cesspools,  Septic  tanks,  Construction, 
Contracts,  Effluents,  Legal  aspects.  Judicial  deci- 
sions. Land,  Land  tenure.  Ownership  of  beds. 

Plaintiff  littoral  landowner  sought  to  restrain  defen- 
dant city  from  signing  a  contract  for  the  construc- 
tion of  a  sewer  system  whose  outlet  was  to  be  in  the 
lake  adjacent  to  plaintiff's  property.  Plaintiff  con- 
tended that  the  lake  waters  were  public  waters  and 
that  operation  of  the  sewage  plant  would  create  a 
nuisance.  Defendant  denied  that  the  sewage  system 
would  constitute  a  nuisance  and  contended  that  the 
bed  of  the  lake  was  private  property.  The  trial  court 
denied  plaintiff  relief,  and  the  Supreme  Court  of 
Minnesota  affirmed.  The  trial  court  was  within  its 
discretion  in  denying  the  writ.  In  affirming  the  trial 
court  the  supreme  court  noted  that  the  effluent 
water  would  be  as  pure  as  the  lake  water.  Thus  the 
sewage  discharge  would  not  amount  to  a  nuisance. 
(Duss-Florida) 
W71-10311 


WATER  USE  CLASSIFICATIONS  AND  WATER 
QUALITY  STANDARDS. 

Georgia  Water  Quality  Control  Board,  Atlanta. 

Rules  of  the  Georgia  Water  Quality  Control  Board, 
Atlanta,  Ga,  June  13,  1967,  Ch  730-3.  7  p. 

Descriptors:  *Georgia,  'Water  quality  control, 
♦Standards,  'Water  utilization.  Water  quality. 
Water  temperature.  Bacteria,  Coliforms,  Toxicity, 
Acidity,  Alkalinity,  Dissolved  oxygen.  Reasonable 
use.  Recreation,  Navigation,  Water  pollution, 
Water  pollution  control.  Pollutants,  Water  pollu- 
tion sources.  Legal  aspects.  Legislation,  Adminis- 
trative agencies.  Adoption  of  practices.  Pollution 
abatement.  Regulation. 

Water  quality  standards  and  water  use  classifica- 
tions arc  herein  set  forth  for  the  purpose  of 
preventing  pollution,  enhancing  water  quality,  and 
protecting  public  health.  Water  use  classifications 
are  as  follows:  (I)  drinking  water  supplies,  (2) 
recreation,  (3)  fishing  and  propagation  of  aquatic 
life,  (4)  agricultural,  (5)  industrial,  and  (6)  naviga- 
tion. For  each  use  classification,  specific  water 
quality  standards  are  enumerated.  Encompassed  by 
these  standards  are:  (  1  )  bacteria  content,  (2)  dis- 
solved oxygen  content,  (3)  pH  range,  (4)  toxic 
waste  content,  and  (5)  temperature.  Upon 
adequate  justification  the  State  Water  Quality  Con- 
trol Board  may  permit  deviations  from  such  stan- 
dards. The  standards  herein  set  forth  shall  not  su- 
percede secondary  waste  treatment  requirements 
promulgated  by  the  Board.  (Madsen-Florida) 
W7I-103I2 


SANITARY  CONTROL  OF  SHELLFISH. 

Revised  Code  of  Washington  Ann  sees  69.30.010 
thru  69.30.900  (  1962). 

Descriptors:  'Washington,  'Shellfish,  'Fish  han- 
dling facilities,  'Public  health.  Fisheries,  Oysters, 
Clams,  Fish  management,  I  ish  hatcheries.  Fish  har- 
vest. Canneries,  Aquicuiturc,  Aquatic  environ- 
ment. Legislation,  Permits,  State  governments.  Ad- 
ministrative agencies.  Regulation,  Control,  Water 
pollution.  Water  pollution  sources.  Wastes,  Dis- 
eases, Fish  diseases.  Environmental  effects.  Fish 
populations. 

To  protect  the  public  health,  the  state  board  of 
health  is  authorized  to  investigate  the  sanitation  of 
shellfish  growing  areas  and  packing  facilities    I  his 


board  may  issue  rules  and  regulations  to  control 
such  diverse  aspects  of  shellfish  production  as:  ( I ) 
shellfish  growing  areas;  (2)  barge  sanitation;  (3) 
sewage  and  waste  water  disposal  of  packing  plants; 
(4)  shell  and  garbage  disposal;  and  (5)  the 
handling,  storage,  and  refrigeration  of  shellfish. 
The  statute  provides  for:  ( 1 )  an  advisory  commit- 
tee composed  of  seven  men  from  the  regulated  in- 
dustries; (2)  certificates  of  approval  for  growing 
areas  and  packing  establishments  to  be  issued  for 
twelve  months  only;  (3)  immediate  revocation  of 
certificates  upon  violation  of  the  state  board's 
rules;  (4)  due  process  procedures  upon  a  denial  or 
revocation  of  certification  and  upon  appeal  from 
decisions  of  the  state  health  director;  (5)  summary 
procedures  to  withdraw  from  sale  shellfish  sold  in 
violation  of  this  legislation;  and  (6)  penalties  for 
violations  of  these  provisions.  (Rces-Florida) 
W71-10360 


POLLUTION  AS  NUISANCE. 

Alaska  Statutes  sees  46.10.010  thru  46.10.020 
(1966). 

Descriptors:  'Alaska,  'Water  pollution  control, 
'Water  quality  control,  'Pollution  abatement, 
Water  pollution,  Water  quality,  Legislation,  Legal 
aspects,  State  governments,  Regulation,  Water 
supply,  Water  resources,  Water  sources,  Water 
pollution  sources,  Water  policy,  Water  conserva- 
tion. Environmental  sanitation,  Pollutants,  Bodies 
of  water. 

A  person  is  guilty  of  creating  a  nuisance  if  he  places 
a  dead  animal  carcass,  excrement,  or  any  other  of- 
fensive substance  into,  or  in  any  other  manner  pol- 
lutes or  impairs  the  quality  of  any  spring,  brook, 
pond,  creek,  branch,  or  well  which  may  be  used  for 
domestic  purposes.  A  person  who  refuses  or 
neglects  to  abate  such  a  nuisance  upon  order  of  a 
health  officer  is  guilty  of  a  misdemeanor,  and  the 
court  shall  assess  judgment  against  him  for  the  cost 
of  abating  the  nuisance.  The  penalty  for  violation  is 
a  fine  of  not  less  than  $10  nor  more  than  $50,  or  by 
imprisonment  for  not  less  than  5  nor  more  than  25 
days,  or  by  both.  ( Robinson-Florida) 
W7I-I036I 


REGULATORY   ASPECTS   OF   FEEDLOT 
WASTE  MANAGEMENT, 

Kansas  State   Dept.  of  Health,  Topeka.   Environ- 
mental Health  Services. 

For  primary  bibliographic  entry  sec  Field  05G. 
W7I-10369 


REMOVAL  OF  SUBSTANCES  POLLUTING 
WATERS. 

California  Fish  and  Game  Code  Ann  sec  12015 
(West  1958). 

Descriptors:  'California,  'Pollution  abatement, 
•Water  pollution  control,  'Costs,  Legislation, 
Legal  aspects.  State  governments,  Water  quality, 
Water  quality  control.  Water  pollution,  Fish  con- 
servation, Aquatic  environment,  Water  law,  Water 
policy.  Water  rights,  Water  injury.  Environmental 
effects. 

In  addition  to  any  other  penalty  imposed,  anyone 
convicted  of  unlawfully  polluting,  contaminating, 
or  obstructing  waters  to  the  detriment  of  fish  life  in 
such  waters,  shall  cither  be  required  to  remove  any 
substance  placed  in  the  waters,  which  can  be 
removed,  that  caused  the  prohibited  condition  or 
to  pay  the  costs  of  such  removal  by  the  department. 
(Johnson-Florida) 
W7  I -10378 


ministrative  agencies,  Regulation,  Permits,  Moni- 
toring, Water  quality,  Domestic  water,  Water 
supply,  Water  sources.  Public  utilities,  Water 
works,  Water  analysis,  Water  distribution  (Ap- 
plied), Environmental  sanitation,  Water  purifica- 
tion, Pollutants,  Contaminants,  Water  pollution 
control. 

This  Act  regulates  the  distribution  of  potable  water 
for  human  consumption.  No  organization,  person, 
county,  municipal,  or  state  agency  may  furnish 
such  water  unless  first  obtaining  a  certificate  from 
the  department  of  health.  The  certificate  is  only  is- 
sued when  the  water,  its  source  of  supply,  and 
system  of  distribution  arc  reasonably  free  from 
contamination  and  pollution.  Upon  receipt  of  writ- 
ten notice  from  the  department  of  health  that  the 
water,  source  of  supply,  or  system  of  distribution  is 
unsuitable  for  potable  purposes  and  injurious  to  the 
public  health,  no  person,  organization,  county,  or 
municipal  or  state  agency  shall  continue  to  furnish 
such  water  for  potable  purposes.  Any  continued 
distribution  after  such  written  notice  will  subject 
the  offender  to  a  fine  of  not  more  than  $100. 
(Rees-Florida) 
W71-10435 


SALE  OF  SHELLFISH  FROM  POLLUTED 
AREAS. 

Texas  Civil  Statutes  Ann  art  4050f  ( 1 966). 

Descriptors:  'Texas,  'Regulation,  'Shellfish, 
'Water  pollution,  Administrative  agencies,  Ad- 
ministrative decisions.  Legislation,  Administration, 
Commercial  shellfish,  Legal  aspects,  Water  pollu- 
tion effects.  Commercial  fishing,  Fishing. 

The  harvesting,  transplantation,  handling,  packag- 
ing, and  sale  of  shellfish  are  regulated  by  this  Texas 
legislation.  Polluted  areas  for  shellfish  harvesting 
are  designated  and  closed  by  the  Commissioner  of 
Health  on  maps  available  to  the  public.  Regulations 
for  implementation  of  the  Act  may  be  promulgated 
by  the  Commissioner;  violation  of  such  regulations 
is  a  violation  of  the  Act.  Shellfish  handling  and 
packaging  plants  will  be  inspected  and  certified  by 
the  Commissioner  when  the  requirements  of  the 
Act  and  regulations  are  satisfied.  The  certificate 
may  be  revoked  for  refusal  to  permit  inspection  or 
upon  a  finding  that  the  plant  docs  not  satisfy  the 
requirements  established.  Taking  shellfish  from 
polluted  areas  is  prohibited,  except  that  shellfish 
may  be  transplanted  from  polluted  areas  under  su- 
pervision of  the  Parks  and  Wildlife  Department. 
Furthermore,  shellfish  taken  from  polluted  areas 
may  be  artificially  purified  pursuant  to  regulation. 
The  following  acts  arc  unlawful:  ( 1 )  selling  shellfish 
not  properly  handled  and  packaged  in  a  proper 
facility;  (2)  operation  of  an  uncertified  plant;  and 
(3)  selling  shellfish  in  containers  not  bearing  cer- 
tification numbers.  Violation  is  a  misdemeanor, 
punishable  by  fine.  Shellfish  not  complying  with  the 
Act  may  be  seized  and  condemned.  ( Hart-Florida) 
W71-10436 


FURNISHING  POTABLE  WATER. 

Hawaii    Revised    Statutes   sees   773.1    thru    773  3 
(1968). 

Descriptors:     'Hawaii,    'Potable    water,    'Public 
health,    'Water  quality  control.   Inspection,   Ad- 


MINIMUM  STANDARDS  OF  SANITATION  AND 
HEALTH  PROTECTION  MEASURES. 

Texas  Civil  Statutes  Ann  art  4477-1  (1966). 

Descriptors:  'Texas,  'Public  health,  'Pollution 
abatement,  'Environmental  sanitation,  Legislation, 
Legal  aspects.  State  governments,  Regulation,  Pol- 
lutants, Pest  control.  Water  pollution.  Water  pollu- 
tion control.  Water  purification,  Water  policy, 
Water  supply,  Water  sources,  Water  users,  Water 
utilization,  Water  pollution  sources,  Watcrflow, 
Sanitary  engineering,  Water  treatment.  Waste 
disposal.  Waste  water  disposal,  Waste  water  treat- 
ment. 

A  list  of  specified  nuisances,  including  pollution  of 
water  supplies,  is  defined  by  this  statute.  Every  per- 
son shall  abate  any  such  nuisance  as  soon  as  it 
comes  to  his  knowledge.  Sanitary  and  health  regu- 
lations arc  also  provided  for  the  following  places 
and  activities:  (1)  unincorporated  villages;  (2) 
public  buildings;  (3)  ice  plants;  (4)  provision  of 
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drinking  water;  (5)  protection  of  public  water  sup- 
plies; (6)  public  water  supplies  and  sewage  systems; 

(7)  correction  of  sanitary  defects  at  water  plants; 

(8)  swimming  pools  and  bath  houses;  (9)  school 
houses  and  grounds;  (10)  tourist  courts,  hotels, 
inns,  and  rooming  houses;  (11)  fair  grounds,  public 
parks,  and  amusement  grounds;  (12)  industrial 
establishments;  and  ( 1 3 )  common  carriers.  Further 
provisions  are  established  for  the  management  of 
sewage  plants  and  typhus  and  pest  control.  The 
penalty  for  violation  of  this  act  shall  consist  of  a 
fine  of  not  less  than  $  10  nor  more  than  $200,  and 
each  day  of  such  violation  constitutes  a  separate  of- 
fense. These  penalties  shall  not  apply  if  such  viola- 
tor has  exercised  due  diligence  and  has  violated  the 
act  without  intent.  ( Robinson-Florida) 
W71-10437 


IMPROVEMENT  OF  WATERCOURSES  OR 
DRAINS  WEST  OF  CASCADES. 

Oregon  Revised  Statutes  sees  549.210  thru 
549.400(1965). 

Descriptors:  'Oregon,  *Drainage,  'Watercourses 
(Legal),  *Drainage  programs,  Condemnation, 
Eminent  domain.  Compensation,  Legal  aspects.  Ju- 
dicial decisions.  Legislation,  Real  property,  Water 
pollution,  Water  pollution  control,  Ditches,  Water 
resources  development,  Administration. 

Sixty  per  cent  of  the  owners  of  lands  contiguous  to 
a  drain  or  watercourse  may  petition  the  county 
court  to  improve  the  watercourse  or  drain.  The 
court  shall  make  a  finding  that  60  per  cent  of  the 
affected  landowners  have  signed  the  petition.  Sur- 
veys of  the  necessary  work,  including  plats,  cost 
estimates,  and  assessment  by  the  county  engineer 
of  damages  to  affected  lands  shall  be  directed  by 
the  court.  Following  submission  of  the  engineer's 
report,  and  on  ten  days  notice,  the  court  shall  con- 
duct a  hearing  to  review  evidence  both  adverse  to 
and  supporting  the  proposed  project,  and  shall 
determine  if  the  project  is  in  the  public  interest. 
When  approved,  the  construction  work  may  be 
performed  by  the  property  owner  affected  or  the 
county  under  the  engineer's  supervision.  Upon 
completion,  the  engineer  shall  file  with  the  court  a 
comprehensive  report  of  the  cost  of  the  work  which 
shall  be  assessed  against  the  benefited  lands.  The 
improved  watercourse  shall  be  inspected  annually, 
and  the  owner  of  the  land  where  a  defect  exists 
must  correct  it.  Property  for  the  improvements  may 
be  acquired  by  condemnation.  Appeals  from  an 
order  authorizing  improvements  or  assessing 
damages  arc  permitted.  Obstruction,  pollution,  or 
dumping  refuse  into  any  improved  watercourse  is 
prohibited.  (Hart-Florida) 
W7I-I0438 


KLAMATH  RIVER  BASIN  COMPACT. 

Oregon  Revised  Statutes  sees  542.610,  542.620 
(1965). 

Descriptors:  *Orcgon,  'Interstate  compacts,  'In- 
terstate commissions,  'Water  resources  develop- 
ment. State  governments.  Federal  government. 
United  States,  Interstate  rivers.  Water  pollution. 
Water  pollution  control.  Pollution  abatement. 
Water  quality.  Water  quality  control.  Legislation, 
Rivers,  Water  supply.  Interstate,  Water  allocation 
(Policy),  Water  rights.  Appropriation,  Preferences 
(Water  rights).  Administration,  Administrative 
agencies.  Relative  rights.  Water  storage. 

The  Klamath  River  Basin  Compact  has  been 
ratified  by  the  Oregon  legislature,  to  be  effective 
when  ratified  by  California  and  approved  by  Con- 
gress. The  Compact  will  promote  intergovernmen- 
tal cooperation  between  the  two  states  and  the 
federal  government  in  systematic  water  resources 
development.  Water  use  and  distribution  is 
governed  by  appropriation;  rights  vested  before  the 
Compact  arc  recognized  along  with  domestic  and 
irrigation  water.  Each  state  may  divert  and  store 
water,  and  all  diversions  must  be  measured.  Each 
state  may  acquire  property  in  the  other  state  for 
diversion  and  storage   under  the   Compact.  The 


Commission  is  empowered  to  enforce  water  pollu- 
tion control  in  the  Klamath  project;  however,  each 
state  has  primary  responsibility  for  abating  pollu- 
tion within  its  boundaries.  If  a  state  fails  to  abate 
pollution  when  ordered  to  by  the  Commission,  the 
order  may  be  enforced  in  state  or  federal  court. 
The  state  water  pollution  agencies  shall  furnish 
water  quality  data  to  the  Commission.  Each  state 
and  the  federal  government  shall  furnish  a  member 
of  the  Commission.  Other  portions  of  the  Compact 
provide  for:  (1)  administration,  (2)  Indian  rights, 
(3)  federal  rights,  (4)  ratification,  and  (5)  termina- 
tion of  the  compact.  (Hart-Florida) 
W71-10439 


REGULATION  OF  OIL  AND  GAS  WELLS. 

Kansas  Statutes  Ann  sees  55-115  thru  55-142 
(1964). 

Descriptors:  'Kansas,  'Oil  wells,  'Well  regula- 
tions, 'Pollution  abatement.  Water  pollution 
sources.  Legislation,  Legal  aspects,  Casings, 
Drilling,  Regulation,  Saline  water  intrusion.  Sub- 
surface waters,  Well  permits.  Injection  wells, 
Recharge  wells.  Rotary  drilling.  Conservation, 
Natural  resources,  Water  pollution  control. 

Any  oil  or  gas  well  operator  must  case  or  plug  his 
well  so  as  to  prevent:  ( 1 )  water  intrusion  into  oil  or 
gas-bearing  rock,  (2)  salt  or  mineral  water  intru- 
sion into  water  suitable  for  domestic  use,  and  (3) 
salt  water,  oil,  or  other  refuse  from  escaping  by 
overflow  or  seepage.  Regulations  for  drilling  and 
abandonment  of  certain  holes  and  wells  to  prevent 
pollution  of  natural  resources  are  specified.  A 
license  is  required  to  engage  in  the  business  of 
drilling  seismic  or  core  holes  or  plugging  wells.  The 
procedures  for  obtaining  a  license  as  well  as  the 
grounds  for  suspending  or  revoking  a  license  are  set 
out.  The  corporation  commission  is  authorized  to 
assess  the  costs  of  enforcing  certain  provisions  of 
the  Act.  In  abandoning  a  well,  all  operating  struc- 
tures must  be  removed  as  a  matter  of  public  policy. 
Before  using  secondary  recovery  methods  of  water 
flooding  or  repressuring,  an  operator  must  have  his 
application  approved.  Regulations  designed  to 
prevent  pollution  of  fresh  water  arc  established  for 
the  abandonment  of  wells  drilled  with  cable  tools 
or  rotary  equipment.  Investigation  and  plugging  of 
abandoned  wells  likely  to  cause  pollution  is 
authorized.  (Gallagher-Florida) 
W7  1-1 0440 


DISPOSAL  OF  BRINES  AND  MINERALIZED 
WATERS. 

Kansas  Statutes  Ann  sees  55-1003  thru  55-1007 
(1964). 

Descriptors:  'Kansas,  'Waste  disposal,  'Oil 
wastes,  'Permits,  Legislation,  Legal  aspects,  Waste 
water  disposal.  Injection  wells.  Oil  industry,  Ad- 
ministrative agencies.  Water  pollution,  Pollution 
abatement,  Public  health.  Standards,  Water  pollu- 
tion sources,  Project  planning. 

Before  disposing  of  oil-field  or  gas-field  brines  and 
mineralized  waters,  plans  and  specifications  for 
such  disposal  must  be  approved  by  the  board  of 
health  and  the  corporation  commission.  The  board 
of  health  shall  determine  if  the  plan  protects  water 
resources  from  preventable  pollution.  The  corpora- 
tion commission  shall  determine  that  the  proposed 
method  will  not  endanger  gas  or  oil  resources.  If  a 
permit  is  not  granted  the  applicant  may  appeal. 
Where  disposal  is  by  injection  well,  the  injection 
pressure  may  not  exceed  the  maximum  established 
by  the  board  of  health  and  entered  in  the  permit. 
Disposal  wells  must  comply  with  the  minimum 
depth  requirement  established  by  the  designated 
state  agencies.  Violation  of  these  provisions  con- 
stitutes a  misdemeanor,  and  the  attorney  general  or 
county  attorney  may  seek  injunctive  relief.  (Gal- 
lagher-Florida) 
W7  1-10441 


WATER  AND  SEWAGE. 

Oklahoma  Statutes  Ann  Title  63,  sees  1-901  thru  1- 
914(1964). 

Descriptors:  'Oklahoma,  'Municipal  water, 
'Sewage,  'Sewage  disposal,  Water  pollution, 
Water  works,  Legislation,  Water  law,  Legal 
aspects,  Reservoirs,  Water  pollution  control,  Water 
pollution  sources,  Pollution  abatement,  Wells,  Well 
regulations,  Sewers,  Sewage  treatment,  Sewage  ef- 
fluents. Groundwater,  Municipal  wastes.  Wastes, 
Sewage,  Treatment,  Administration. 

The  Board  of  Health  is  authorized  by  these  sections 
to:  ( 1 )  adopt  standards  and  rules  for  the  public 
water  supply  and  for  construction  of  water  works, 
sewer  systems,  and  sewage  treatment  plants;  (2) 
make  and  enforce  rules  for  control  of  sanitation  on 
property  within  the  drainage  basins  of  reservoirs; 
and  (3)  maintain  a  laboratory  to  examine  the 
public  water  supply.  All  plans  for  construction  or 
alteration  of  water  works,  sewer  systems,  or  sewage 
treatment  plants  must  be  approved  by  the  Commis- 
sioner of  Health.  The  Commissioner  is  authorized 
to  issue  appealable  orders  to  abate  pollution,  and  to 
issue  permits  to  discharge  sewage  into  state  waters. 
Pollution  of  any  waterbody,  watercourse,  or 
groundwater  capable  of  being  used  for  domestic 
purposes  is  declared  unlawful.  Abandoned  or  dry 
wells  are  required  to  be  sealed  to  avoid  pollution  of 
groundwater.  (Madsen-Florida) 
W7  1-10442 


WATER  POLLUTION  IN  GENERAL. 

Nevada     Revised     Statutes     sees     445.010 
445.030(1963). 


thru 


Descriptors:  'Nevada,  'Water  policy,  'Pollution 
abatement,  'Public  health.  Legislation,  Legal 
aspects,  Water  pollution,  Water  quality  control. 
Water  pollution  effects,  Wildlife  conservation. 
Water  pollution  sources,  Water  supply,  Water 
utilization,  Water  conservation.  Water  delivery. 
Water  quality,  Water  distribution  (Applied). 

Polluting  the  waters  of  the  state  so  as  to  adversely 
affect  the  public  health,  wildlife,  or  livestock,  or  to 
render  the  water  unpalatable  or  distasteful,  is  a 
misdemeanor.  The  attorney  general,  with  the  con- 
sent of  the  governor,  shall  commence  and  maintain 
such  suits  as  may  be  necessary  to  prevent  or 
restrain  pollution  of  any  public  streams.  Knowingly 
furnishing  impure  water  for  public  or  private  use  is 
a  gross  misdemeanor.  (Gallagher-Florida) 
W71-10443 


POWERS  OF  TOWNS-WATER  AND  LIGHT. 

Utah  Code  Ann  sees  10-13-1  thru  10-13-26 
(1962). 

Descriptors:  'Utah,  'Domestic  water,  'Taxes, 
•Water  conveyance,  Legislation,  Local  govern- 
ments. Legal  aspects.  Water  law.  Regulation,  Ju- 
risdiction, Water  rights.  Assessments,  Pipelines,  Ir- 
rigation systems.  Water  control.  Water  distribution 
( Applied ),  Construction,  Planning. 

The  boards  of  trustees  of  towns  arc  empowered  to: 
( 1 )  lay  out,  construct,  open  and  keep  in  repair 
canals,  water  ditches,  or  water  pipes  to  conduct 
water  for  artificial  light  and  power  purposes;  (2) 
construct,  own,  and  operate  water  pipes  for  irriga- 
tion, domestic,  and  other  use  by  the  inhabitants  of 
the  town;  and  (3)  annually  assess  and  collect  a  spe- 
cial tax  not  to  exceed  four  mills  on  the  dollar  for 
such  purposes  upon  all  the  property  in  the  town.  In 
order  to  protect  from  pollution  water  for  culinary 
and  domestic  uses  the  trustees' jurisdiction  over  the 
stream  or  source  from  which  the  water  is  taken 
shall  extend  for  ten  miles  above  the  point  from 
which  it  is  removed  from  the  natural  stream.  (John- 
son-Florida) 
W71-10444 


PROTECTION   OF   FISH   THROUGH    POLLU- 
TION CONTROL. 

Idaho  Code  sec  36-1  101  (1961). 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


Descriptors:  'Idaho,  'Water  pollution,  *Fishkill, 
•Water  pollution  effects,  Wildlife  conservation. 
Water  quality  control.  Water  pollution  sources. 
Water  pollution  control,  Saw  mills,  Sawdust,  Pollu- 
tants, Poisons,  Fish  toxins.  Explosives,  Fish  conser- 
vation. Quartz,  Settling  basins.  Dams,  Legislation, 
Administrative  agencies.  Regulation,  Legal 
aspects. 

It  shall  be  unlawful  for  persons  operating  sawmills 
or  any  other  persons  to  dump  sawdust,  chemicals, 
or  other  substances  which  may  tend  to  destroy  or 
drive  away  any  Fish  into  any  stream  or  lake.  It  shall 
be  unlawful  to  kill  any  fish  by  means  of  poisons  or 
explosives.  If  it  shall  become  necessary  for  any  in- 
dividual to  use  explosives  for  internal  improvement 
in  any  stream  or  lake,  prior  approval  must  be  ob- 
tained from  the  fish  and  game  department  or  depu- 
ty warden.  Any  quartz  mill  operating  on  a  stream  or 
lake  shall  construct  suitable  dams  for  settling  pur- 
poses to  prevent  harmful  chemicals  from  flowing 
into  the  water.  (Smiljanich-Florida) 
W7I-10445 


POLLUTION  OF  UNDERGROUND  WATER. 

Wyoming  Statutes  sees  4 1  - 1 2 1 ,  4 1  - 1 26  ( 1 959 ). 

Descriptors:  •Wyoming,  *Groundwatcr,  *Watcr 
pollution,  •  Water  pollution  control.  Pollution 
abatement.  Subsurface  waters.  Percolating  water. 
Underground,  Wells,  Saline  water  intrusion.  Water 
pollution  sources.  Mineralogy,  Industrial  wastes. 
Municipal  wastes.  Sewage,  Water  quality  control. 
Water  pollution  treatment.  Administrative  agen- 
cies. Legislation,  Public  health.  Regulation,  Legal 
aspects.  Administration. 

An  Act  relating  to  underground  water  provides  that 
pollution  of  underground  water  means  any  impair- 
ment of  the  natural  quality  of  such  water,  however 
caused,  including  impairment  by  salines,  minerals, 
industrial  wastes,  domestic  wastes,  or  sewage.  Un- 
derground water  refers  to  any  water  beneath  the 
surface  of  the  land  or  the  bed  of  any  stream,  lake, 
or  other  body  of  surface  water.  In  the  administra- 
tion and  enforcement  of  this  Act  the  state  engineer 
is  authorized  to  require  the  abatement  of  any  con- 
dition, or  the  sealing  of  any  well,  responsible  for  ad- 
mitting polluting  materials  into  an  underground 
water  supply,  and  is  further  authorized  to  perform 
necessary  duties  relating  to  investigation,  regula- 
tion, and  construction  of  wells  in  order  to  conserve 
the  state's  underground  water  resources.  (Smil- 
janich-Florida) 
W7  I -10446 


HEALTH  MENACES. 

Arizona  Revised  Statutes  Ann  sees  .16-60 1,  16-602 
(1956). 

Descriptors:  'Arizona,  *Public  health,  •Adminis- 
tration. 'Environmental  sanitation.  Legal  aspects. 
Diseases.  Legislation.  Water  pollution.  Pest  con- 
trol. Organic  wastes.  Cesspools.  Septic  tanks.  Soil 
contamination.  Sanitary  engineering.  Sewage 
disposal.  Waste  water  treatment.  Waste  disposal. 
Identifiers:  "Public  nuisance. 

I  he  following  conditions  are  specifically  declared 
public  nuisances:  (  I  (  breeding  places  for  disease  - 
l-urrying  pests.  (2)  spoiled  food  or  dunk  intended 
for  human  consumption.  (3)  any  business  dealing 
with  food  sold  or  served  to  the  public  which  is 
maintained  in  an  unsanitary  condition.  (4)  any  un- 
sanitary place  controlled  by  government,  (5)  any 
organic  wastes  handled  in  a  manner  which  allows 
the  transmission  of  disease.  (6)  containers  that 
allow  leakage  of  organic  wastes.  (7)  ectoparasites 
in  sleeping  accommodations.  (  X  )  overflow  ing  cess- 
pools or  septic  tanks.  (9)  pollution  of  domestic 
waters.  (  10)  common  drinking  cups  or  towels  un- 
less sanitized  after  each  use.  (II)  buildings  main- 
tained in  a  filthy  condition.  (12)  spilling  or  urinat- 
ing in  public  areas,  (II)  using  organic  waste  waters 
for  fertilizing  or  irrigating  without  government  ap- 
proval. (14)  public  assemblies  without  adequate 
iini.iry  facilities.  (IS)  unsanitary  lodging 
establishments,  and  (16)  disposing  of  trash  in  an 


unauthorized  manner.  Where  there  is  a  public 
nuisance,  provision  is  made  for  notice  and  hearing. 
If  the  party  fails  to  comply  with  a  cease  and  desist 
order,  the  commissioner  of  public  health  may  seek 
injunctive  relief.  The  local  health  authority  can 
remove  nuisances  on  private  property  at  the 
owner's  expense  if  the  owner  doesn't  comply.  (Gal- 
lagher-Florida) 
W7 1-10447 


POLLUTION  OF  WATERS;  MAINTENANCE  OF 
THINGS  OFFENSIVE  OR  UNHEALTHFUL; 
PUNISHMENT. 

Arizona  Revised  Statutes  Ann  sec  13-603  ( 1956). 

Descriptors:  'Arizona,  'Water  pollution  control, 
•Water  supply,  'Waste  water  (Pollution),  Water 
pollution.  Water  pollution  sources.  Pollution  abate- 
ment. Water  policy.  Legislation,  Water  law,  Legal 
aspects.  Water  resources,  Water  sources.  Water 
rights.  Environmental  sanitation.  State  govern- 
ments. Waste  disposal,  Waste  water  disposal. 
Water  quality.  Water  quality  control,  Pollutants. 

It  is  unlawful  to  place  an  animal  carcass  or  offal 
from  any  type  of  slaughter  house  into  a  stream, 
pond,  lake  or  reservoir.  The  placement  of  a  water 
closet  or  privy  or  the  carcass  of  a  dead  animal  upon 
the  borders  of  a  stream,  pond,  lake,  or  reservoir 
which  constitutes  a  public  water  supply  is  unlawful. 
It  is  also  unlawful  for  one  to  allow  a  water  closet  or 
privy,  carcass  of  a  dead  animal,  or  offal  to  remain 
upon  the  borders  of  such  a  public  water  source 
within  the  boundaries  of  his  own  land  if  offensive 
substances  drain  into  the  water.  Livestock  shall  not 
be  penned  on,  over,  or  on  the  borders  of  such  water 
if  such  placement  pollutes  the  water.  Bathing  in  any 
stream,  pond,  lake  or  reservoir  from  which  water  is 
drawn  for  a  public  water  supply  is  forbidden.  No 
one  shall  foul  or  pollute  a  public  water  source  by 
any  other  means  not  listed  in  the  statute.  Owners  of 
water  closets,  privies,  or  cesspools  in  a  community 
shall  not  permit  them  to  become  unhealthful  or  of- 
fensive. A  violation  of  any  provision  of  this  statute- 
is  a  misdemeanor.  (Robinson-Florida) 
W7I-I044H 


POLLUTING  WATER. 

New  Mexico  Statutes  Ann  sec  40A-8-2  (  1953  ). 

Descriptors:  "New  Mexico,  'Regulation,  'Legisla- 
tion, 'Water  pollution  control.  Water  pollution. 
Bodies  of  water.  Streams,  Wells,  Rivers,  River 
regulation.  Water  utilization.  Public  health.  Water 
quality.  Legal  aspects.  Impaired  water  quality.  Pol- 
lution abatement. 

Polluting  any  body  of  water  is  declared  to  be  a 
public  nuisance.  Polluting  water  is  defined  as 
knowingly  and  unlawfully  introducing  any  objector 
substance  into  any  body  of  water,  thereby  causing 
it  to  be  offensive  or  dangerous  for  human  or  animal 
consumption  or  use.  Any  such  act  of  polluting  is  a 
misdemeanor.  (Horwitz-Florida) 
W7 1 -10449 


6F.  Nonstructural  Alternatives 


FLOOD  PLAIN  INFORMATION,  JAMES  RIVER 
AND  TRIBUTARIES,  SPRINGFIELD.  MISSOU- 
RI, PART  2. 

Corps  of  Engineers.  Little  Rock,  Ark. 
For  primary  bibliographic  entry  see  Field  04A. 
W7  1-09972 


MISSOURI  WATER  PLAN,  STATE  LAWS,  POL- 
ICIES AND  PROGRAMS  PERTAINING  TO 
WATER  AND  RELATED  LAND  RESOURCES. 

Missouri  Water  Resources  Board,  Jefferson  City. 
For  primary  bibliographic  entry  sec  Field  06E 

W7 1- 10270 


6G.  Ecologic  Impact  of 
Water  Development 


INLAND  LAKES  AND  SHORELANDS 
MANAGEMENT  IN  THE  GREAT  LAKES 
STATES  AND  NEW  ENGLAND, 

Huron    River    Watershed    Council,    Ann    Arbor. 
Mich.  Inland  Lakes  and  Shoreland  Project. 
For  primary  bibliographic  entry  see  Field  04A 
W7  I -09945 


IMPLEMENTATION  OF  NATIONAL  ENVIRON- 
MENTAL POLICY. 

For  primary  bibliographic  entry  sec  Field  06E. 

W7  1-10285 


07.  RESOURCES  DATA 
7A.  Network  Design 


EFFICIENCY  OF  HYDROLOGIC  COLLECTION 
SYSTEMS  ROLE  OF  TYPE  I  AND  II  ERRORS, 

Arizona  Univ.,  Tucson. 

Lucicn  Duckstein,  and  Chester  C.  Kisicl. 

Water  Resources  Bulletin.  Vol  7,  No  3,  p  592-604. 

June  1971.  13  p,  I  fig,  3  tab,  18  ref.  OWRR  Project 

B-007-ARIZ(6). 

Descriptors:  'Data  collections,  'Systems  analysis, 
'Network  design,  'Statistical  methods,  'Decision 
making.  Conjunctive  use,  Hydrologic  data. 
Planning,  Water  management  (Applied),  Mathe- 
matical models.  Model  studies.  Optimization, 
Economics,  Cost-benefit  analysis. 
Identifiers:  'Decision  theory. 

The  efficiency  of  hydrologic  data  collection 
systems  is  relevant  to  solution  of  environmental 
problems,  scientific  understanding  of  hydrologic 
processes,  model-building  and  management  of 
water  resources.  Because  these  goals  may  be  over- 
lapping and  non-commensurate,  design  of  data  net- 
works is  not  simple.  Elements  of  error  or  risk  in 
such  networks  are:  (a)  choice  of  variables  and 
mathematical  model  for  the  same  process;  (b)  ac- 
curacy of  model  parameter  estimates;  (c)  ac- 
ceptance of  wrong  hypothesis  or  rejection  of  cor- 
rect hypothesis;  and  (d)  economic  losses  associated 
with  error.  Of  these  four,  the  classical  hypothesis- 
testing  method  is  specifically  evaluated  in  terms  of 
costs  of  errors  for  simple  and  composite  hypothes- 
is; mathematical  models  for  these  economic 
analyses  also  include  costs  of  sample  data  and  costs 
of  waiting  while  new  data  are  obtained.  An  illustra- 
tive computational  example  illustrates  the  hypothe- 
sis that  natural  recharge  might  be  augmented  by  a 
system  of  pumping  wells  along  an  ephemeral  chan- 
nel. I  be  relationship  of  the  hypothesis-testing 
method  to  Bayesian  decision  theory  is  discussed; 
decision  theory  oilers  a  more  comprehensive 
framework  for  design  and  use  of  hydrologic  data 
networks.  ( Knapp-USGS ) 
W7  1-103  14 


7B.  Data  Acquisition 


FLOOD  PLAIN  INFORMATION,  SAN  JACINTO 
RIVER  (SAN  JACINTO  TO  RAILROAD 
CANYON),  RIVERSIDE  COUNTY,  CALIFOR- 
NIA. 

Corps  of  Engineers,  Los  Angeles,  Calif, 
lor  primary  bibliographic  entry  see  Field  04A. 
W7  I  09973 


DETERMINATION  OF  DENSITY  AND  WATER 
CONTENT  OF  MARINE  SEDIMENT  IN  AN 
UNEXTRUDED  CORE  USING  FAST  NEUTRON 
AND  GAMMA  RAY  ATTENUATION, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  S.C. 
Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  02J. 
W7  I -09950 
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RESOURCES  DATA— Field  07 
Data  Acquisition — Group  7B 


ELECTROMETRIC    METHOD    FOR    THE 
TERMINATION  OF  SOIL  MOISTURE, 

ihurashtra   Association    for   the   Cultivation   of 

encc,    Poona    (India);    and    J.N.    Agricultural 

iv.,  Jabalpur,   India,   Instrument   Development 

1  Service  Center. 

I  primary  bibliographic  entry  sec  I  icld  02G 

'1-10012 


ECTRICAL  RESISTIVITY  MEASUREMENTS 
FRO/EN  GROUND,  MACKENZIE  DELTA 
EA,  NORTHWEST  TERRITORIES, 

partment  of  P.nergy,  Mines  and  Resources,  Ot- 
a  (Ontario).  Inland  Waters  Branch, 
r  primary  bibliographic  entry  see  field  02C. 
'1-10049 


CHECKLIST  OF  MARINE  ALGAE  OF  EAST- 

N  CANADA, 

morial  Univ.  of  Newfoundland,  St  John's.  Dept. 

Biology;  and  Laval  Univ.  Oucbec.  Department 

Biologic. 

r  primary  bibliographic  entry  sec  Field  (ISC. 

r  1-10066 


TERMINATION  OF  TRACE  AMOUNTS  OF 

ANDIUM  BY  ATOMIC  ABSORPTION  SPFX'- 

OSCOPY, 

partment    of    Energy,    Mines    and    Resources, 

rlington  (Ontario).  Inland  Waters  Branch. 

i-Kce  Chau. 

ailable  from  Department  of  Energy.  Mines  and 

sources,    Burlington,    Ontario,    Canada.    Inland 

iters  Branch,  Reprint  Series  No  2d.  lalanta.  Vol 

,  p  42 1  424.  l°68.  1  fig.  I  tab,  4  ref. 

scriptors:  *  I  race  elements,  'Spectroscopy.  *ln- 
iimentation.  Flame  photometry.  Spec- 
photometry.  Separation  techniques, 
unifiers:  'Scandium.  *  Atomic  -absorption  spec- 
seopy,  Scandiuin  radioisotopes,  Extraction.  Sen- 
i\  ity  enhancement,  Complexation.  Anionic  inter- 
ence. 

i  the  analysis  of  trace  elements,  atomic -absorp- 
n  spectroscopy,  because  of  its  high  sensitivity, 
ninium  sample  preparation  and  relative  freedom 
nil  interference,  has  become  an  ideal  technique. 
ace  quantities  of  scandium  can  be  determined  by 
ng  nitrous  oxide  and  acetylene  mixtures  to  pro- 
le a  non-oxidizing  high  temperature  flame.  Stu- 
:s  of  optimum  operational  conditions  and 
lianccmcnt  of  sensitivity  by  the  use  of  organic 
[vents  and  extraction  of  complexes  are  described, 
.indium  46  was  used  to  establish  optimum  ev- 
iction conditions.  A  sensitivity  of  0.06  ppm  of 
indium  was  observed  when  using  extraction  with 
tjl  alcohol  containing  2..V4  of  ovine  at  pH  1-4 
d  atomic  absorption  was  measured  with  an 
ctvlenc  nitrous  oxide  flanr..  V  uiilu.n  in  ihc 
me  mixture  resulted  in  great  variation  of  the  ab- 
rption  responses;  flame  temperature  was  critical. 
ic  slit-width  was  chosen  lo  gi\e  maximum  ahsorp- 
iii  signal  ami  to  compromise  between  sensitivity 
d  reproducibility  of  readings.  Ihc  aqueous  sohi- 
in  of  ID  I  A  is  a  belter  solvent  than  alcohols  and 
kes  up  most  inorganic  scandium  compounds 
ones-Wisconsin) 
71-10072 


POMIC  ABSORPTION  DETERMINATION  OF 
1CROGRAM  QUANTITIES  OF  MOLYII- 
KNUM  IN  LAKE  WATERS, 

.•partment    of    Energy,    Mines    and    Resources, 

irlington   (Ontario).   Canada  Centre   for   Inland 

aters. 

.  K.  Chau.  and  K.  EiimShuc-Chan. 

mailable  from  Department  of  l-'nergy.  Mines  and 

.sources.    Burlington.   Ontario.   Canada.    Inland 

aters  Branch.   Reprint  Series  No  58.   Anal)  tie. I 

himica  Acta,  Vol  4X,  p  205-212.    I  909     I    fig,  4 

b.  16  ref. 

escriptors:  'Molybdenum.  *l  akes.  *Trace  ele- 
ents.  Measurement.  Spectroscopy.  Flame 
lotometry.  Separation   techniques.   Instrumenta- 


tion,   Hydrogen    ion   concentration.   Great    Lakes, 
Analytical  techniques. 

Identifiers:  *Atomic-absorption,  Sensitivity,  Com- 
plexation, Extraction,  interference. 

In  investigations  of  geochemical,  biochemical,  and 
industrial  processes  in  the  Great  Lakes,  determina- 
tion of  certain  trace  elements  in  water  and  sedi- 
ments is  significant.  Among  these,  molybdenum  is 
studied  as  a  biologically  active  element  for  growth 
and  as  a  micronutrient.  Complexation  and  solvent 
extraction  followed  by  atomic  absorption  spec- 
troscopy provides  a  simple,  sensitive,  and  accurate 
technique  for  analysis.  Ihc  method  is  described. 
The  extraction  by  various  completing  agents  was 
studied  and  their  atomic  absorption  sensitivity 
compared;  oxine  and  dithiol  arc  among  the  most 
sensitive.  Optimum  conditions  for  oxine  and  the  in- 
terference of  certain  elements  in  atomic  absorption 
are  reported.  Molybdenum  was  extracted  directly 
from  100  ml  of  water  by  oxine  in  methyl  isobutyl 
ketone  and  determined  by  atomic  absorption  spec- 
troscopy with  a  nitrous  oxide  acetylene  flame.  The 
precision  of  the  method  was  tested  by  replicate 
analyses  of  a  lake  water  sample  and  spiked  molyb- 
denum-free water.  The  coefficient  of  variation  for 
spiked  lake  water  and  natural  lake  water  containing 
20  micrograms  molybdenum  per  liter  and  5.56 
micrograms  molybdenum  per  liter  were  found  to  he 
l.8'/<  and  4.0'/<  respectively.  Sensitivity  of  the 
method  is  1  ppb.  (Jones-Wisconsin) 
W7I-I0077 


TAXONOMIC    GUIDES    TO    ARCTIC 

ZOOPLANKTON  (II):  (MEDUSAE  OF  THE 

CENTRAL  ARCTIC,  SIPHONOPHORF.S  OF 

THE  CENTRAL  ARCTIC,  CTENOPHORES  OF 

THE  CENTRAL  ARCTIC), 

University    of  Southern    California.    Los   Angeles. 

Dept  of  Biological  Sciences. 

for  primary  bibliographic  entry  see  Field  05C. 

W7 1-10082 


A       SIMPLE.       SENSITIVE       UNDERWATER 
PHOTOMETER. 

Michigan  State  Univ..  Ilickorv  Corners.  W.K.  Kel- 
logg Biological  Station. 
Peter  II    Rich,  and  Robert  G.  Wet/el. 
I  ininology   and  Oceanography.   Vol    14.   No  4.  p 
61  1-613,  196".  2  fig.  4  ref.  A  EC  Contract  AT  (II- 
I  )- 1  599. 

Descriptors:  "Light  intensity.  ►Photometry,  Instru- 
mentation,    Underwater.     Electrical     equipment. 
Measurement, 
Identifiers:  linearity.  Subglacial  waters. 

The  constructed  underwater  photometer  utilizes 
the  voltage-splitter  principle  with  adjustable  circuit 
steps  instead  of  a  potentiometer.  This  modification 
pei  mils  a  linear  response  of  the  inicroamnieler  for 
a  given  range  of  photocell  resistance.  I  he 
photometer  was  calibrated  against  constant  incan- 
descent source  in  conjunction  with  a  recording 
spectioradiometer,  and  a  commercially  produced 
underwater  photometer.  The  instrument  is  particu- 
larly well  adapted  for  recording  very  low  light  in- 
tensities of  deep  hypoliinnie  compensation  /ones 
and  subglacial  waters  It  permits  beltei  disci imina- 
lion  of  incident  and  reflected  light.  (  Wilde-Wiscon- 
sin ) 
W7 1-1008" 


DIGESTION  OF  OYSTERS   FOR  THE  DETER- 
MINE HON  OF  MERCURY. 

Gulf  Coast  Water  Hygiene  Lab..  Dauphin  Island, 

Ala. 

For  primal  v  bibliographic  entry  sec  Field  05 A. 

W7 1-10092 


SIZE    ANALYSIS    OF    SILT    AND    CLAY    BY 
in  DROPHOTOMETER. 

Rice  Univ  .  Houston.  Tex. 

l-'or  primary  bibliographic  entry  see  Field  02J. 

W7  1-10332 


NONDESTRUCTIVE         WATER         CONTENT 
DETERMINATION, 

Tippetts-Abbett-McCarthy-Stratton,     New     York; 
and  Brooklyn  Coll.,  New  York.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02G. 
W7 1- 10338 


AUTOMATION      FOR     SMALL     IRRIGATION 
PROJECTS, 

Bureau  of  Reclamation,  Bismarck.  N    Dak. 
I  ::r  primary  bibliographic  entry  sec  Field  031 

W7  1-103"  1 


CHAPTER  111.  Sediment  measurement 

teeliniqiies3  reservoir  deposits. 

American  Society  of  Civil  Engineers.  New  York. 

Proceedings  American  Society  of  Civil  Engineers, 
Journal  of  the  Hydraulics  Division.  Vol  96,  No 
HY12,p  2417-2446,  Dec,  1970.  30  p.  25  fig.  1  tab, 
19  ref.  append. 

Descriptors:  Sedimentation,  'Sediment  deposits. 
Reservoir  capacity.  Sediment  distribution,  'Sedi- 
ments, 'Sediment  sampling.  Bibliographies.  Sedi- 
ment samplers,  'Reservoirs.  Reservoir  silting. 
Computation,  Sonar,  Measurement,  Surveying  in- 
struments. Methodology,  Surveys,  Gamma  probes. 
Sounding,  Fathometers.  Procedures,  'Reservoir 
surveys. 
Identifiers:  'Sedimentation  surveys. 

A  reservoir  sediment  survey  includes  laboratory 
analysis  of  sediment  samples,  field  measurements, 
and  processing  and  analysis  of  data  from  a  reservoir 
sedimentation  investigation  Sediment  surveys 
determine  the  volumetric  reduction  in  a  reservoir, 
and  furnish  other  valuable  infoi  inalion  and  data 
such  as  how  sediment  deposits  are  distributed  in 
the  reservoir  and  what  changes  the  stream  channel 
undergoes  because  of  sediment  transport  and 
deposition  Field  data  collected  dining  surveys  are 
analyzed  to  include  the  specific  weights  and  grain- 
size  distiibution  of  the  deposits,  sediment  yield 
rales  of  the  drainage  area,  reservoir  trap  efficien- 
cies, and  density  currents.  Guidelines  are  listed  lor 
determining  how  frequently  the  smveys  should  be 
run  field  equipment  is  described,  including  sonic 
sounders,  distance  measuiing  apparatus,  and  aux- 
iliary equipment  Piston  core,  giavitv  type,  gamma 
probe,  and  other  types  of  sediment  deposit  sam- 
plers are  illustrated  and  described.  Contour  and 
range  methods  of  reservoii  sediment  surveys  are 
explained.  Several  methods  of  reservoir  capacity 
compulations  are  presented  mathematically  and 
graphically.  (USIiR) 
W7  1-10392 


CAPACITANCE    TECHNIQUES    FOR    RADIAL 
DEFORMATIONS. 

Purdue  Univ,  I  afaycltc,  Ind;  and  Baghdad  Univ. 

(Iraq). 

for  primary  bibliographic  entry  see  field  OKI). 

W7 1-10407 


THE  MEASUREMENT  OF  ROCK  STRESS 
CHANGES  USING  HYDRAULIC  BOREHOLE 
GAGES, 

Ten amctrics.  Inc.,  t  iolden.  Colo. 

For  primary  bibliographic  entry  see  Field  08E. 

W7 1-10408 


NEW  TOOLS  FOR  NEW  AND  OLD  WELLS, 

l.eggette,  Brashears  and  Graham.  New  York. 
For  primary  bibliographic  entry  see  Field  OKA. 
W71-I0422 


TEMPERATURE  SURVEYS:  THE  ART  OF  IN- 
TERPRETATION. 

Worth  Well  Surveys,  Inc.,  Midland,  lex. 
I    :r  primary  bibliographic  entry  sec  Field  03 B. 
W7 1-10427 
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ACOUSTILOG-NUCLEAR  LOGGING  IN  CASED 
WELLS, 

Dresser  Atlas,  Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  03B. 

W71-10428 


7C.  Evaluation,  Processing  and 
Publication 


NOTE  ON  THE  MAP  SCALE  EFFECT  IN  THE 
STUDY  OF  STREAM  MORPHOLOGY, 

Illinois  State  Water  Survey,  Urbana. 
Chih  Ted  Yang,  and  John  B.  Stall. 
Water  Resources  Research,  Vol  7,  No  3,  p  709- 
7 1 2,  June  1971.  4  p,  2  fig,  1  tab,  5  ref.  OWRR  Pro- 
ject B-023-ILL  (3). 

Descriptors:   'Channel  morphology,  *  Distribution 
patterns,  *  Profiles,  *Maps,  Mapping,  Topography, 
Cross-sections,     Hydrography,     Terrain     analysis, 
Measurement,  Surveys. 
Identifiers:  'Stream  order. 

The  Strahlcr  stream  order  assigned  to  a  particular 
stream  segment  depends  on  the  scale  of  the  topo- 
graphic map  used  in  ordering  the  stream  network. 
However,  the  Horton-Strahlcr  bifurcation  ratio  of 
stream  number,  stream  length  ratio,  and  stream 
concavity  are  found  to  be  independent  of  map- 
scale.  The  coefficients  in  Horton's  laws  obtained 
from  a  map  system  of  one  scale  can  be  transferred 
to  a  map  system  of  another  scale  if  the  stream  order 
difference  between  the  two  map  systems  is  given. 
Theoretical  and  equilibrium  longitudinal  stream 
bed  profiles  as  derived  in  this  paper  are  shown  to  be 
independent  of  map  scale  and  can  be  compared 
favorably  with  an  actual  profile  obtained  from  a 
topographic  map  of  any  scale.  (Knapp-USGS) 
W71-10010 


OPEN-CHANNEL    PROFILES    BY    NEWTON'S 
ITERATION  TECHNIQUE, 

Missouri  Univ.,  Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02E 
W71-100I8 


COMPONENT     TESTING     WITHIN     A     COM- 
PREHENSIVE WATERSHED  MODEL, 

Agricultural     Research    Service,     Beltsvillc,     Md. 

Hydrograph  Lab. 

For  primary  bibliographic  entry  see  Field  02A. 

W71-1002I 


HYDROI.OGICAL  MAPPING  AND  THE  IHD, 

U.  S.  National  Committee  of  the  IHD  (NAS-NRC), 

Washington,  D.C. 

L.  A.  Hcindl. 

Nature    and    Resources,    Vol    7,    No    I,   p    15-19, 

March  1970.  5  p.  2  fig. 

Descriptors:     'Mapping,     'Maps,     'International 
Hydrological  Decade,  'Hydrogeology,  Data  collec- 
tions.      Publications,      Standards.      Conferences, 
Planning. 
Identifiers:  'Hydrological  mapping. 

In  response  to  the  need  for  compatibility  and  stan- 
dardization, the  third  session  of  the  Co-ordination 
Council  for  the  IHD  established  a  Working  Group 
on  Hydrological  Maps  and  asked  national  commit- 
tees for  the  IHD  to  assist  the  group  to  promote  the 
development  of  hydrological  mapping  and  the  use 
of  standardized  international  symbols  and  legends. 
As  a  starting-point,  the  working  group  suggested 
that  a  possible  minimal  requirement  for  map  data 
included  the  following:  ( I )  Annual  water  yield 
showing  seasonal  variations.  ( 2 )  Variability  and  ex- 
tremes of  water  yield,  (3)  Hydrometric  and 
hydromcteorological  networks  with  index  to  availa- 
ble data,  (4)  Annual  and  seasonal  precipitation, 
and  variability  of  precipitation.  (5)  Annual  and 
seasonal  evaporation,  and  variability,  and  (6) 
Ground  water.  (Knapp-USGS) 
W7  I    10030 


A  STATISTICAL  DATA  PLAN  FOR  BOMEX, 

Booz-Allen   Applied   Research,  Inc.   Washington 

DC. 

For  primary  bibliographic  entry  see  Field  02B. 

W71-I0033 


CROSS  SPECTRAL  ANALYSIS  OF  PRECIPITA- 
TION AND  STREAMFLOW  DATA  SYSTEMS, 

Nevada  Univ.  System,  Reno,  Desert  Research  Inst., 
Center  for  Water  Resources  Research. 
Vulli  L.Gupta. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  057,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Paper  presented  at  the  Fall  National 
Meeting  of  the  American  Geophysical  Union,  San 
Francisco,  December  1970.  16  p,  12  fig,  7  tab  5 
ref.  OWRR  Project  A-029-NEV  ( 1 ). 

Descriptors:  'Time  series  analysis,  'Rainfall-runoff 
relationships,  'Fourier  analysis,  Statistical 
methods.  Frequency  analysis,  Streamflow  forecast- 
ing. Numerical  analysis,  Statistics,  Data  collections. 
Data  processing. 
Identifiers:  'Cross  spectral  analysis. 

A  computer  program  was  developed  to  derive  spec- 
tral parameters  from  assembled  hydrologic  data. 
Parameters  from  cross  spectral  analysis  include 
gain,  phase,  and  coherence.  A  supplementary  com- 
puter program  analyzes  data  for  significant  har- 
monics in  accordance  with  principles  of  a  general- 
ized Fourier-harmonic  rationale.  Spectral  charac- 
teristics of  precipitation  reveal  significant  peaks  on 
annual  and  semi-annual  cycles.  Peaks  in  stream- 
flow  spectral  description  arc  less  marked.  Close 
agreement  between  characteristics  is  evidenced  for 
large  basins,  whereas  small  basins  reflect  noticea- 
ble divergence.  This  supports  the  observation  that 
small  drainage  basins  are  more  sensitive  than  large 
basins  in  responding  to  precipitation  in  terms  of 
water  yield.  Generalized  harmonic  analyses  for 
precipitation  and  streamflow  reveals  that  time- 
variation  of  precipitation  is  significantly  concen- 
trated in  first  three  out  of  six  harmonics,  whereas 
streamflow  description  would  necessitate  five  out 
of  six  harmonics.  (Knapp-USGS) 
W71-I0037 


THE  STUDY  OF  MODELLING  THE  GROUND- 
WATER FLOW  IN  THE  NILE  DELTA  USING 
THE  ELECTRICAL  ANALOG  METHOD, 

Egyptian  Desert  lnst.,Cario. 

For  primary  bibliographic  entry  see  Field  02F 

W7I-I0053 


SPECIES  DIVERSITY  SPECIES  ABUNDANCE 
OF  FISH  POPULATIONS:  AN  EXAMINATION 
OF  VARIOUS  METHODS, 

Maryland  Univ.,  Prince  Frederick.  Natural 
Resources  Inst. 

Andrew  J.  McErlcan,  and  Joseph  A.  Mihursky. 
Natural  Resources  Inst.  Contribution  No.  368. 
Proceedings  of  the  22nd  Annual  Conference  of  the 
Southeastern  Association  of  Game  and  Fish  Com- 
missioners, p  367-372,  1969.  7  fig,  2  tab,  1  I  ref 
OWRR  Project  No  A-002-MD  (7). 

Descriptors:    'Data   processing,    'Statistics,    'Nu- 
merical   analysis,    'Evaluation,    Data    collections, 
Mathematical    models.    Statistical    methods.    Fish 
management. 
Identifiers  'Diversity  irdex  Species  diversity 

Twenty  sets  of  fish  collection  data  were  used  to 
compare  seven  diversity  indices.  The  data  sets  were 
chosen  to  represent  the  wide  variation  in  habitat, 
ecological  condition,  salinity  and  other  factors  en- 
countered in  fishery  work.  Cross  comparisons  of 
several  index  rankings  were  made  and  the  depen- 
dencies of  the  various  indices  are  discussed  Varia 
tion  in  index  score  with  number  of  species  and  with 
sample  size  was  examined.  Results  indicate  that 
four  indices  may  be  applied  to  fishery  work. 
(I.eGorc  -  Washington) 
W7I-I02IO 


EFFICIENCY  OF  HYDROLOGIC  COLLECTION 
SYSTEMS  ROLE  OF  TYPE  I  AND  II  ERRORS, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  07A 

W71-10314 


ANALYSIS  OF  SEDIMENTATION  DATA, 

Norges  Tekniske  Hoegskole,  Trondheim    Institutt 

for  Anleggsdrift  og  Havnebygging. 

For  primary  bibliographic  entry  see  Field  02J 

W71-10315 


RECURRING  TEXAS  DROUGHTS, 

Texas  Water  Development  Board,  Austin 

T.  Carr,  Jr. 

Water  for  Texas,  Vol  1 ,  No  7 ,  p  7- 1 0,  April  1971   2 

fig,  8  ref. 

Descriptors:  'Droughts,  'Cycles,  'Texas,  'Cli- 
matic data,  'Meteorological  data,  Environmental 
factors,  Limiting  factors,  Heat,  Storms,  Wet 
seasons,  Dry  seasons,  Statistical  methods,  Proba- 
bility, Weather  data,  Correlation  analysis,  Solar 
radiation,  Data  processing.  Analysis,  Variability, 
Precipitation  (Atmospheric),  Air-earth  interfaces, 
Air-water  interfaces. 

Identifiers:  Texas  Upper  Coast,  Predictions,  Ex- 
trapolation. 

Prolonged  drought  is  a  disastrous  phenomenon, 
where  suffering,  endurance,  death  or  migration  to 
tolerable  environments  are  encountered.  Some  re- 
gions are  historically  susceptable  to  drought,  either 
randomly  or  in  definite  cycles.  Sources  of  heat, 
drought  definitions,  tropical-storm  effects  on  the 
Texas  Upper  Coast,  and  'wet'  and  'dry'  years  are 
discussed.  The  major  causes  of  drought  in  Texas 
can  be  described,  but  the  combination  of  forces, 
actions  and  interactions  are  more  difficult.  Drought 
prediction  is  based  on  extrapolation  of  past  record 
into  the  future,  randomness  or  statistical  probabili- 
ties of  drought-producing  weather  factors,  and  cor- 
relation of  dry  weather  with  solar  radiation.  Elec- 
tronically processed  climatic  records  (computer 
analysis  of  data)  might  be  profitable  in  ( 1 )  relating 
droughts  to  solar  activity,  (2)  examining  climatic 
variations  and  atmospheric-oceanic  interaction, 
and  (3)  investigating  the  inverse  relationship 
between  world-wide  temperature  and  precipita- 
tion. Figures  show  a  windmill  well,  and  cyclic  cli- 
matic trends  in  Texas  and  other  areas.  (Popkin  - 
Arizona) 
W71-10410 

08.  ENGINEERING  WORKS 
8A,  Structures 


PROTECTION  OF  OFF  SHORE  STRUCTURES 
AGAINST  UNDERSCOUR, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engineer- 
ing; and  Rocky  Mountain  Hydraulic  Lab.,  Allen- 
sport,  Colo. 
Chesley  J.  Posey. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  7,  Paper  8230,  p  1011-1016 
July  1971.  6  p,  3  fig,  8  ref. 

Descriptors:      'Scour,      'Flow     around     objects, 
'Offshore      platforms,      'Structures,      'Hydraulic 
models.  Erosion,  Waves  (Water),  Beaches,  Surf, 
Permeability,  Bottom  sediments. 
Identifiers:  'Underscour. 

This  paper  summarizes  the  results  of  several  in- 
vestigations of  underscour,  which  can  endanger 
offshore  structures.  Reproduction  at  model  scale  of 
an  unusual  pattern  of  scour,  a  general  lowering  of 
the  seabed  under  and  around  the  whole  structure, 
as  first  observed  by  divers,  led  to  improved  un- 
derstanding of  the  phenomenon.  Theoretical  stu- 
dies predicting  this  type  of  erosion,  which  contrasts 
with  the  usual  bridge-pier  type,  arc  cited.  Flow 
through  the  permeable  seabed  from  high  pressure 
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:ones  under  wave  crests  to  low  pressure  zones 
inder  the  troughs  assists  the  local  velocity  in 
apidly  eroding  the  seabed.  The  use  of  reverse  fil- 
ers is  indicated.  Model  tests,  special  severe  erosion 
tudies,  and  experience  with  offshore  installations 
how  how  effective  and  economical  protection  can 
>e  obtained.  (Knapp-USGS) 
V71-10175 


IL  AST-FR  ACTU  RING, 

Vestern  Co.,  Richardson,  Tex. 
3.  R.  Dysart,  A.  M.  Spencer,  and  A.  L.  Anderson. 
Published  by  American  Petroleum  Institute,  300 
"orrigan  Tower  Bldg  ,  Dallas,  Texas  75201. 
)rilling  and  Production  Practice  (1969):  Comple- 
ion  or  Re-completion  Treatment;  p  68-76.  2  tab,  8 
ig,  19ref. 

)escriptors:     *Aquifer    characteristics,    Ground- 

<ater.  Oil  industry.  Rock  mechanics,  Rock  proper- 

les. 

Jentifiers:      *Aquifer     stimulation,     *Explosives 

Wells),  'Fracturing  (Wells),  Fracture  prediction, 

lydraulic  fracturing. 

i  December  1967,  El  Paso  Natural  Gas  Company, 
l  conjunction  with  the  U.S.  Government, 
donated  a  thermonuclear  device  underground 
Project  Gasbuggy)  to  create  extensive  fracturing 
l  the  Pictured  Cliffs  formation.  This  form  of  explo- 
re fracturing  is  a  continuation  of  one  of  the  first 
'ell-stimulation  techniques  -  nitro  shooting.  Nitro 
tooting  was  a  dangerous  process  in  all  aspects  - 
toragc,  handling,  and  application.  In  recent  years 
cw  high-energy  explosives  have  been  developed 
hich  arc  safe  to  handle,  temperature-insensitive, 
nd  can  be  produced  in  various  plasticitcs  so  they 
an  be  made  to  conform  to  well-born  or  fracture 
jrfaccs.  These  explosives  arc  very  applicable  to 
xplosivc  fracturing  of  oil  gas  wells  and  water  wells, 
encwed  interest  in  explosive  fracturing  has  come 
bout  because  hydraulic  fracturing  is  not  always 
icccssful  in  fields  with  unconnected  permeability 
:reaks.  Explosive  fracturing  can  connect  these 
rcaks  with  flow  channels;  and  then,  if  desired, 
icsc  streaks  may  be  hydraulically  fractured 
trough  these  flow  channels.  Experience  may  show 
Dnvcntional  high-explosive  fracturing  to  be  more 
tmvenient  and  less  costly  than  hydraulic  fracturing 
>r  certain  applications  and,  in  some  cases,  the  only 
ay  a  reservoir  can  be  stimulated.  (Campbcll- 
WWA) 
/71-104I8 


HOOTING  ROCK  WELL  INVOLVES  RISKS. 

nivcrsal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 

>n  Div. 

or  primary  bibliographic  entry  see  Field  04B. 

m-10419 


EST  WELL  DEPTH  IN  CRYSTALLINE 
OCKS, 

nivcrsal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
>n  Div. 

N.Davis,  and  L.J.Turk. 

>hiiM>n  Drillers  Journal.  Vol  41,  No  4,  p  1-5,  Jul- 
ug  1969.  9  fig,  lOrcf. 

escriptors:     *Watcr     wells,     *Drilling,     Rotary 

rilling.  Crystalline  rocks. 

Icntificrs:  'Igneous  rock  drilling,  'Mclamorphic 

>ck    drilling.    Weathered    zones.   Optimum    well 

:pth. 

'atcr  quality,  local  regulations,  aesthetic  con- 
derations  and  other  factors  also  are  commonly 
iportant  in  deciding  upon  well  depth  in  addition 
i  simple  economic  or  geological  analyses.  The 
ithors  have  attempted  to  give  some  quantitative 
iprcssion  to  just  one  decision-making  step  in  one 
pe  of  water-bearing  material.  This  expression  is 
immarized  in  the  following  conclusions:  ( I ) 
atcr-bcaring  characteristics  of  most  crystalline 
icks  are  primarily  controlled  by  weathering  and 
ructurc.  Rock  type  alone  is  commonly  of  secon- 
iry  importance.  (2)  Drilling  in  crystalline  rocks 


encounters  highly  variable  amounts  of  water.  In  un- 
weathered  rock,  from  5  to  15  per  cent  of  the  wells 
are  failures,  median  yields  are  less  than  8  gpm.  but 
about  10  per  cent  can  be  expected  to  have  yields  of 
50  gpm  or  more.  (3)  Water  production  per  foot  of 
well  decreases  rapidly  with  increase  in  well  depth. 
Average  yields  per  foot  of  well  are  0.23  to  0.3  gpm 
at  100  ft,  but  only  0.013  to  0.04  gpm  at  1,000  ft. 
Average  injection  rates  per  foot  of  drill  hole  at  100 
psi  pressure  are  0. 1  1  to  0.4  gpm  at  100  ft  but  only 
0.0 1 4  to  0.038  gpm  at  1 ,000  ft.  (4)  Optimum  depth 
of  water  wells  in  crystalline  rocks  is  determined  lar- 
gely by  cost  factors  unless  the  geologic  factor  is 
known  in  detail.  (5)  Rough  estimates  suggest  that 
the  depth  of  single  domestic  wells  should  be  less 
than  150  to  250  ft,  and  wells  of  larger  production 
should  be  less  than  600  ft.  In  many  places,  the  op- 
timum depth  of  domestic  wells  is  less  than  100  ft. 
(Campbell-NWWA) 
W7  1-10420 


ESTIMATING  WATER  WELL  SPECIFIC 
CAPACITY  UTILIZING  PERMEABILITY  OF 
DISTURBED  SAMPLES, 

Patchick  ( Paul  F. ),  Pebble  Beach,  Calif. 

P.  F.  Patchick. 

American  Water  Works  Association  Journal,  Vol 

59,  No  10,  p  1292-1302,  Oct  1967.  4  tab,  4  fig,  19 

rcf. 

Descriptors:  'Water  wells,  'Drilling,  Wells,  Rotary 
drilling,  Specific  capacity.  Permeability,  Screens. 
Identifiers:  'Water  well  contractor.  Effective  trans- 
missability,  Well  yield  prediction,  Drawdown. 

Water  supply  engineers  and  hydrogcologists  are 
often  faced  with  the  necessity  of  estimating  the 
probable  yield  and  drawdown  of  a  well,  with  only 
drill  cuttings  or  bailed  samples  available.  A  sketchy 
driller's  log,  the  total  depth  of  the  test  hole,  and  the 
static  water  level  may  also  be  furnished,  but  this 
type  of  information  is  insufficient  to  determine  the 
specific  capacity  accurately.  Sophisticated  devices 
such  as  radioactive  tracer  isotopes  and  self  poten- 
tial-resistivity electric-loggers  arc  now  being  util- 
ized in  groundwater  hydrology.  Experience, 
judgment,  and  common  sense,  however,  arc  in- 
dispensable in  dealing  with  most  problems.  The 
paper  illustrates  a  hydrogcologist's  approach  to  a 
typical  problem.  (Campbell-NWWA) 
W71-I042I 


NEW  TOOLS  FOR  NEW  AND  OLD  WELLS, 

l.cggcttc,  Brashcars  and  Graham,  New  York. 

J.  B.  Graham. 

American  Water  Works  Association  Journal,  Vol 

58,  No  10,  p  1278-1  284,  Oct  1966. 

Descriptors:  'Water  wells,  'Wells,  'Drilling,  Ro- 
tary drilling.  Logging  (Recording). 
Identifiers:  Geophysical  surveys.  Electronic 
devices.  Water  tracers.  Radioactive  tracers.  Spe- 
cialty tools.  Fracture  systems.  Air  drilling.  Well 
development. 

The  new  tools  and  improved  old  tools  that  arc  now 
being  used  for  the  development  of  groundwater 
supplies  will,  no  doubt,  seem  old-fashioned  in 
another  10  years.  Never  before,  in  the  United 
States  at  least,  has  there  been  such  widespread  con- 
cern as  to  the  adequacy  of  our  water  supplies.  Ex- 
panded research  and  development  projects  are 
being  directed  toward  water  resources  almost  on  a 
crash  program  basis.  Because  technology  in  this 
field  has  been  relatively  slow  in  the  past,  the  pace 
of  progress  will  show  great  improvement.  Many  of 
the  tools  currently  available  to  the  groundwater 
hydrologist  are  not  new  in  concept  but  most  have 
undergone  recent  improvements  or  modifications 
that  greatly  increase  their  usefulness.  Some  of  these 
are  not  all  sophisticated  or  exciting.  For  example, 
an  up-to-date,  detailed,  and  reliable  map  showing 
the  geology,  topography,  and  at  least  some 
hydrologic  features  is  the  most  important  single 
tool  that  the  groundwater  investigator  can  have. 
Progress  in  field  mapping  in  recent  years  has  been 
outstanding.  By  means  of  aerial  photography,  cou- 


pled with  improved  capability  in  getting  into  dif- 
ficult areas  to  make  the  necessary  ground  checks, 
high  caliber  maps  can  be  provided  in  a  relatively 
short  time.  Other  tools  are  briefly  examined. 
(Campbell-NWWA) 
W7 1-10422 


RESEARCH  IS  GUIDE  FOR  ESTIMATING 
WELL  COSTS. 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 

Johnson  Drillers  Journal,  Vol  4 1 ,  No  5,  p  6-8.  5  fig. 

Descriptors:  'Water  costs,  'Groundwater,  'Water 
wells,  'Drilling,  Water  rates. 

Identifiers:  'Well  costs,  Pumping  costs,  Sand  and 
gravel  wells,  Gravel-packed  wells.  Shallow  sand- 
stone. Limestone  or  dolomite  wells.  Deep  sand- 
stone wells. 

No  system  for  estimating  costs  ever  provides  100 
percent  accuracy.  However,  historical  data  and 
analysis  of  the  construction  cost  of  many  wells  pro- 
vides an  excellent  means  of  estimating  future  costs 
in  any  given  geographical  area.  In  Circular  98, 
published  by  the  Illinois  State  Water  Survey  early 
in  1969,  Messrs.  J.  P.  Gibb  and  E.W.  Sanderson 
presented  graphs  and  other  data  which  are  of  use  in 
estimating  costs  of  different  types  of  wells.  In  this 
paper,  entitled  'Cost  of  Municipal  and  Industrial 
Wells  in  Illinois.  1964-1966,'  the  authors  sum- 
marize data  on  the  initial  cost  of  construction  of 
143  municipal  and  industrial  wells  during  1964, 
1965  and  1966.  The  cost  data  was  adjusted  to  a 
common  1966  level  by  increasing  the  1964  and 
1965  cost  figures  by  10  and  5  percent  respectively. 
The  information  used  by  the  authors  in  producing 
their  work  was  from  wells  in  Illinois.  However,  the 
use  of  the  graphs  need  not  necessarily  be  limited  to 
Illinois.  In  those  parts  of  the  United  States  where 
geologic  conditions  arc  similar  and  where  labor 
costs  are  comparable,  these  graphs  are  applicable. 
(Campbell-NWWA) 
W71-10424 


PIPE  AND  CASING  IN  WATER-WELL 
DRILLING. 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 

Johnson  Drillers  Journal,  Vol  42,  No  l,.p  1-6,  Jul- 
Aug,  1 970.  3  5ab,  7  fig,  6  rcf. 

Descriptors:  'Well  casings,  'Construction  materi- 
als, 'Water  wells,  'Drilling,  'Casing,  Well  regula- 
tions. Pipes,  Oil  industry. 

Identifiers:  Standard  pipe.  Line  pipe,  R  and  D  Pipe, 
Drive  pipe,  Water  well  casing,  Electric  weld  pipe. 
Specifications,  A. P. I.,  Mill  practices,  Casing  life, 
Wall  thickness. 

Every  competent  water  well  driller  has  practical 
knowledge  about  the  pipe  and  casing  he  works  with 
daily.  There  is,  however,  considerably  more  to  be 
known  about  these  products  than  would  appear. 
This  article  studys  this  topic,  since  there  are  times 
when  a  more  complete  knowledge  of  these 
products  may  be  helpful  in  getting  better  results,  or 
avoiding  trouble  and  confusion,  or  understanding 
bid  specifications.  The  term  'casing'  tends  to  be 
confusing  for  it  carries  a  multitude  of  meaning.  It  is 
necessary  to  recognize  what  product  is  being  used 
to  case  a  well.  There  are  five  such  products 
produced  for  the  water  well  and  plumbing  indus- 
tries, as  distinguished  from  oil  field  products.  They 
are:  standard  pipe,  line  pipe,  reamed  and  drifted 
pipe,  drive  pipe  and  water  well  casing.  Certain 
types  of  tubular  products  are  considered  to  be  oil 
country  goods  as  distinguished  from  water  well 
items.  Due  to  differences  which  can  cause  both 
confusion  and  trouble,  the  separation  of  the  two  is 
desirable.  The  article  explains  in  some  detail  these 
differences.  (Campbell-NWWA) 
W7 1-1 0425 
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Field  08— ENGINEERING  WORKS 
Group  8A — Structures 


CHECKING  ALIGNMENT  AND  PMIMBNKSS 
OF  WELLS. 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 

Johnson  Driller's  Journal,  Vol  32,  No  I,  p  8-11, 
Jan-Fcb  I960.  2  tab, 4  fig. 

Descriptors:  *Water  wells.  Drilling,  Drilling  equip- 
ment, Well  regulations.  Casing,  Screens,  Rotary 
drilling,  Pumps. 

Identifiers:  'Well  alignment,  Plumhncss,  AWWA 
specifications,  Pump  installation.  Cable  tool 
drilling. 

The  conditions  that  cause  wells  to  become  crooked 
or  out  of  plumb  are:  The  character  of  the  subsur- 
face material  penetrated  while  drilling,  the  trueness 
of  the  pipe  used  as  a  well  casing,  and  the  pull-down 
force  on  the  drill  pipe  in  rotary  drilling.  While- 
drilling,  gravity  tends  to  make  the  drilling  bit  cut  a 
vertical  drill  hole.  Varying  hardness  of  the  materi- 
als being  penetrated  deflect  the  bit  from  a  duly  ver- 
tical course.  The  edge  of  a  boulder  in  glacial  drift, 
for  example,  will  force  either  a  cable-tool  bit  or  a 
rotaiy  bit  to  one  side.  In  cable-tool  drilling,  the 
boulder  may  deflect  the  well  casing  as  it  is  driven 
and  cause  the  hole  to  drift  increasingly  as  the  well  is 
deepened.  Variations  in  the  hardness  of  con- 
solidated rock  formations  will  also  start  a  deflec- 
tion This  often  results  in  continued  drift  of  the  hole 
from  the  desired  alignment  When  drilling  by  the 
rotary  method,  too  much  force  applied  at  the  lop  of 
Hie  drill  stem  will  bend  the  slender  column  of  drill 
pipe.  I  his  tends  lo  start  the  bit  culling  off  center 
when  any  variation  in  hardness  of  the  formation  is 
encountered  Using  heavy  drill  coll. us  in  the  lower 
part  of  the  drill  stem  to  put  plenty  of  weight  just 
above  the  bit  helps  lo  overcome  the  tendency  to 
drill  (Campbcll-NWWA) 
W7I-10429 


DISINFECTING  WELLS  AM)  WATER  PIPING. 

I  'niveisal  Oil  Products  Co  .  Si.  Paul.  Minn    John- 
son Di\ 

Johnson  Dnlleis  Journal,  Vol  32,  No  5,  p  1-3.  Sep- 
Oel  I960.  2  tab.  ?  fig. 

Descriptors:  'Watei  wells,  'Disinfection.  'Drilling, 
Chloi  uiation.  Rotary  drilling.  Dulling  equipment. 
Identifiers:  Sodium  hypochlorite.  Bleach. 

A  neccss.ii  s  final  slep  in  well  completion  is 
thorough  disinfection  of  the  well  and  its  appur- 
tenances to  kill  any  bacteria  that  may  be  present 
Materials  and  tools  used  in  drilling  and  developing 
a  water  well  are  contaminated  with  dirt  and  some 
lypcs  of  bacteria  I  hioughout  the  whole  well  con 
struction  operation  some  of  these  contaminating 
substances  are  introduced  underground.  The  germs 
picked  up  on  drilling  tools,  pipe  and  other  materials 
are  common!)  those  living  in  the  lopsoil  at  the  well 
site  I  hese  arc  primarily  harmless  t)  pes  that  do  not 
produce  sickness  However,  the  type  of  germ  used 
as  an  indicator  of  the  possible  piesence  of  disease- 
producing  bacteria  may  he  among  I  hem  I  his  germ. 
known  as  the  coliform  type  bacteria,  when  present 
in  w.iler  is  taken  as  evidence  that  the  water  is  pol- 
luted by  either  human  or  animal  waste  and  that  the 
water  ma)  com, tin  disease  pioducing  organisms 
that  mil  mull)  live  in  the  inleslin.il  Iracts  of  man  and 
warm-blooded  animals  I  lie  panel  [reals  in  detail 
the  more  simple  disinfection  methods  in  common 
use  foi  watei  wells  (Campbell  NWWA) 
W7I-I043I 


MAINTENANCE  OF  WEI  I.  EFFICIENCY, 

Wichita  Watei  Depailment,  Kans. 

<■    I    Sii.uncl 

Auk  i  ican  Water   Works  Association  Journal.   Vol 

17.  NoX.p'iu,,.  | oi (|   Angus!  |y„s   iifjgi  |  |  rcf 

Descriptors:  *W.uci  wells.  Wells,  I'r.-msmissihility. 

ilic  capacity .  Screens 
Identifier .    'Wan  i  well  efficiency.  Well  redevelop- 
mi  nl   i  me  ..hhI  movement.  Ici  cleaning,  Punipage 
rati 


One  of  the  most  difficult  problems  in  the  evaluation 
ol  efficiency  of  wells  involves  the  proper  in- 
terpretation and  realistic  applications  of  aquifer 
test  results.  Considerable  field  research  is  still 
needed  in  spite  of  the  volumes  of  theoretic  work 
that  have  been  published  Walton  provided  an  ex- 
cellent paper  on  this  subject  Stramel  has  suggested 
relatively  simple  field  methods  to  provide  approxi- 
mate values  of  Held  coefficients  of  ti  admissibility 
and  storage.  Additional  research  is  needed  to  eval- 
uate the  problem  of  velocity  of  How  at  the  aquifer- 
gravel  pack  face,  a  problem  thai  has  been  almost 
totally  ignored  in  well  design.  Information  on  this 
problem  may  prove  to  be  a  critical  point  in  the 
evaluation  of  well  losses.  Ibis  article  has  just 
touched  the  problems  associated  with  good  well 
design.  A  successful  program  for  maintenance  of 
high  production  efficiency  should  include:  (  I  )  The 
application  of  all  of  the  well  design  techniques 
described  in  the  literature,  (2)  I  he  consideration 
of  entrance  velocities,  at  both  the  face  of  the  well 
screen  and  I  he  bore  hole-gravel  pack  face,  (  3 )  Well 
pumping  at  proper  design  rates,  (4)  I  he  implemen- 
tation ol  an  aggressive  program  of  well  redevelop- 
ment A  new  look  at  well  construction  techniques, 
improved  well  design,  a  better  understanding  of 
plugging  or  well  loss  phenomenon,  and  better 
methods  of  well  development  will  result  ill  high 
levels  of  efficiency  anil  will  prove  lo  be  far  more 
profitable  than  accepting  loss  of  efficiency  as  a  fact 
of  life.  (Campbell  NWWA) 
W7I-10432 

CHARTS  SHOW  AIR-LIFT  PERFORMANCE. 

Universal  Oil  Products  Co..  St.  Paul,  Minn    John 
son  Div. 

Johnson    Driller's  Journal,   Vol   34.   No   3,   p   3-4. 
May-June  I "62.  1  lab.  2  fig 

Descriptors:   'Water  wells,  "Pump  testing.  Pumps, 
Hydraulic  systems.  Wells,  Performance. 
Identifiers:  Air  line,  fill.  Pumping  pressure.  Sub- 
mergence. 

I  he  use  of  an  air  lift  for  developing  and  lesi  pump- 
ing wells  is  often  convenient  and  effective  where 
conditions  make  it  practicable.  Many  well  drillers 
have  aii  conipressois  for  these  purposes  and  make 
frequcnl  use  of  Ihcni.  In  certain  cases  it  is 
something  of  a  problem  to  determine  vv  it li  reasona- 
ble accuracy  whether  the  air-lift  will  be  effective 
and  what  the  requirements  would  be.  Formulas  for 
making  these  determinations  are  rather  cumber- 
some, and  lite  available  tables  arc  neither  complete 
nor  handy  lo  use.  Charts  are  presented  which  make 
il  possible  to  determine  quickly  the  general  per- 
formance of  an  air-lift,  under  different  operating 
conditions,  and  the  air  coinprcssoi  requirements. 
(Campbell  NWWA) 
W7I-104.34 


8B.  Hydraulics 


OUTLET  STRUCTURE  FOR  EAU  GALI.E 
RESERVOIR.  EAU  GALI.E  RIVER,  WISCON- 
SIN. HYDRAULIC  MODEL  INVESTIGATION. 

Ai my    Engineer    Waterways    Experiment    Station. 

Vicksl'urg.  Miss. 

Edwin  S.  Melshcinier. 

Available  from  the  National  Icchnical  Information 

Service  as  AD722  2("(.  $3.00  in  paper  copy.  $0.95 

in  miciofichc.  WES  Technical  icporl  2  774.  April 

1967  62p. 

Deseiiplors:  'Dams,  'Model  studies.  'Ouiki 
woiks.  'Hydraulic  systems.  Mow.  Spillways. 
Soiling  basins 

Idciililicis  'llvdraiilic  models.  Wisconsin.  I  an 
(iallc  River.  I  an  dalle  Rcser-  oir. 

Model  investigation  of  the  oullel  works  for  the  Fau 
(iallc  Reservoir  was  concerned  primarily  with  per 
foi  maiice  of  the  vertical-shaft  intake  structure 
under  heads  up  to  no  ft.  fhe  siud)  was  conducted 
in  a  I  20-KCnlc'  model  of  the  outlet  works  which 
reproduced  a  portion  Ol  the  approach  area,  the  in- 


take structure,  the  outlet  conduit,  and  the  hydrau- 
lic-jump type  stilling  basin.  Severe  subalmosphcric 
pressures    which    were    detected    in    the    original 
design  morning  glory  intake  and  in  the  elbow  below 
Ihe  intake  were  eliminated  by  providing  a  vertical- 
shaft    spillway    of   increased    cross-sectional    area<| 
relative  to  the  original  morning  glory  spillway  and  a  I 
streamlined  rectangular  conduit  intake  in  lieu  of* 
the  original  90-deg  elbow  of  circular  cross  section 
upstream  of  the  9.75-f(-high  horseshoe -shaped  out- 
let    tunnel,     flow     conditions     in     the     conduit  ' 
downstream  of  the  adopted  intake  structure  were' 
satisfactory,  and  pressure  conditions  near  the  junc- 
tion of  ihe  smaller  low-flow  conduit  were  positive 
with   little  or  no  fluctuation.  Performance  of  the  ' 
original    stilling    basin    was   acceptable;    however,  i 
energy  dissipation  was  improved  by  increasing  the 
baffle  pier  height  and  repositioning  the  piers  (type  i 
3  basin).  Observations  indicated  that  the  height  of  . 
the  basin  training  walls  was  sufficient  to  prevent 
overtopping. 
W7I-0999X 


NAVIGATION  CONDITIONS  AT  MILLERS 
FERRY  LOCK  AND  DAM,  ALABAMA  RIVER, 
ALABAMA.  HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army    Engineer    Waterways    Experiment    Station. 

Vicksburg,  Miss. 

John  J.  franco,  and  Louis  J.  Shows. 

Available  from  the  National  Technical  Information 

Serv  ice  as  AD722  2 1  I .  $3.00  in  paper  copy.  $0  95 

in  microfiche.  WES  Technical  report  2-775.  April 

1967,  dOp. 

Descriptors:  *l)ums.  'Model  studies.  » River  flow. 

*l  ocks.  Spillways.  Navigation.  Hydraulic  systems. 

Alabama. 

Identifiers:     'Hydraulic    models.    Alabama    River. 

Millers  ferry  Dam. 

Ihe  Millers  Ferry  Lock  and  Dam  project  provides 
for  a  lock  and  dam  at  mile  142.2  on  the  Alabama 
River  and  41  power  plant  in  an  earth  dike  about 
3000  ft  downstream  of  Ihe  main  dam  Ihe  struc- 
tures will  consist  of  an  overflow  embankment  on 
Ihe  light  overturn k.  a  1012-ft-long  gated  spillway 
with  17  gale  bays,  an  S4-  by  600-11  lock  left  of  the 
spillway,  an  earth  dike  extending  downstream  to 
the  powerhouse  intake  section,  and  an  earth  dike 
extending  normal  (o  the  river,  fhe  lock  will  have  a 
maximum  lift  of  4S  ft.  rests  were  conducted  in  a 
1 : 1 00-seale,  fixed-bed  model  to  determine  the 
adequacy  of  the  proposed  design  and  to  develop 
modifications  to  overcome  or  minimize  adverse 
conditions.  Results  of  the  investigation  indicated: 
(a I  navigation  conditions  in  the  lock  approaches 
would  be  extremely  hazardous  with  the  originally 
proposed  design,  (h)  (he  shape  of  (he  gated  sill 
would  have  (o  be  modified  to  produce  good  stilling 
basin  action  ami  to  eliminate  large  waves  formed 
downstream,  (c)  satisfactory  navigation  conditions 
in  the  upper  approach  can  be  obtained  by  construc- 
tion of  a  dike  or  spoil  bank  along  the  approach 
channel,  a  powerhouse  approach  channel  on  the 
overbank  upstream  of  the  end  of  the  dike,  a  dike 
extending  from  the  left  bank  (o  high  ground  up- 
strcum  of  (he  approach  channel,  and  installation  of 
polls  in  ihe  uppei  guard  wall,  and  (d)  improvement 
of  navigation  conditions  in  (he  lower  approach 
channel  would  require  one  or  more  of  (he  follow- 
ing (  I  )  increase  in  maneuver  area  downstream  of 
Ihe  lock.  (  2  )  reduction  in  the  angle  of  the  left  bank 
tow. ml  ihe  river  channel,  (3)  fill  on  Ihe  left  bank 
between  ihe  liver  and  the  powerhouse  outlet  chan- 
nel, and  (41  reduction  in  (he  length  of  bank 
between  Ihe  rivei  and  powerhouse  outlet  channel 
downstream  of  Ihe  powerhouse. 

W7I    09999 


EFFECTS  OF  HURRICANE  BARRIER  ON 
NAVIGATION         CONDITIONS         IN  EAST 

passagf;.  NARRAGANSETT  BAY,  RHODE 
ISLAND:  HYDRAULIC  MODEL  INVESTIGA- 
TION. 

Army   Engineer   Waterways    Experiment   Station, 
Vicksburg.  Miss. 
J.ti   Houslcy. 
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ailahlc  from  the  National  Technical  Information 
vice  as  AD72  1  985.  $3.00  in  paper  copy.  $0.95 
microfiche.  WES  Technical  report  2.754.  Jan 
57,  1  1  1  p. 

scriptors:  *  Breakwaters,  *  Model  studies, 
aves,  'Hurricanes,  Barriers.  Ships.  Navigation, 
>pical  cyclones.  Tides,  Test  procedures,  Rhode 
md. 

ntifiers:  'Hydraulic  models,  Narragansctt  Buy, 
p  models.  Hurricane  tide  barrier.  Aircraft  car- 
's, USS  Forrcstal.CVA  59  vessel. 

its  were  conducted  on  a  1:1  50-scalc  model  of 
East  Passage  of  Narragansctt  Bay  to  determine 

effects  of  wind,  waves,  and  currents  on  the 
ncuvcrability  of  an  aircraft  carrier  (a  scale 
del  of  the  U.S.S.  Forrestal)  passing  through  the 
igation  opening  of  an  ungated  hurricane-tide 
ricr  in  East  Passage.  Additional  tests  were  con- 
:tcd  to  determine  wave  and  current  patterns  for 
ious  meteorological  conditions  and  to  secure 
jcity  data  in  the  vicinity  of  the  barrier  opening. 
>plementary  flume  tests  were  also  conducted  to 
elop  a  design  of  the  barrier  opening  that  would 
sfy  the  requirements  of  both  flood  control  and 
igation.  The  test  results  indicate  that:  An  air- 
ft  carrier  could  satisfactorily  maneuver  through 
navigation  opening  in  the  ungated  Hast  Passage 
ricanc  barrier  during  normal  conditions  and 
i  in  hydrometeorological  conditions  up  to  and 
luding  the   1938  hurricane.  Velocities  through 

barrier  opening  during  normal  conditions 
aid  be  higher  than  desired  by  small-craft  opera- 
>  and  commercial  shipping;  however,  sluice 
BS  through  the  barrier  would  possibly  reduce  the 
Deities  in  the  ungated  navigation  opening  to  an 
cptable  level.  If  a  ship  similar  to  that  tested  in 
;  investigation  should  go  to  sea  during  the  time 
naximum  flood  current  caused  by  a  severe  hur- 
lnc,  it  will  pitch  with  considerable  amplitude  but 
I  not  strike  the  barrier  sill  unless  the  sill  elcva- 
l  is  raised  above  -60  ft  mlw. 
T- 10000 


>DERINIZATION  OF  FILLING  AND  EMPTY- 
3  SYSTEM,  EXISTING  MCAI.PINE  LOCK 
.D  NO.  41),  OHIO  RIVER,  LOUISVILLE, 
NTLCKY:  HYDRAULIC  MODEL  IN- 
STIGATION, 

■ny  Engineer  Waterways  Experiment  Station. 
:ksburg.  Miss. 

Abies  Jackson,  and  Thomas  E.  Murphy, 
ulablc  from  the  National  I  ethnical  Information 
vice  as  AD-722  209.  $3.00  in  paper  copy.  $0.95 
microfiche.  WES   Technical  report  2-778.  May 
>7  52p. 

scriptors:     'Dams,     'Model    studies,     'Locks, 
'aterways,   'Hydraulic   systems.   Feasibility  stu- 
s  Filling  Drainage  Navigation  Ohm  River, 
ntifiers:  'Hydraulic  models.  McAlpine  Dam. 

its  were  conducted  on  a  1 :25-scale  model  of  the 
ng  and  emptying  systems  of  the  existing  600-  by 
J-ft  lock  of  the  McAlpine  project.  These  tests 
re  concerned  with  whether  structurally  feasible 
dificalions  of  the  systems  would  result  in 
.Teased  turbulence  and  hawser  stresses  and  thus 
mit  faster  filling  and  emptying  of  the  lock.  Tests 
nonstrated  that  major  improvement  in  per- 
mancc  of  the  filling  and  emptying  system  would 
ult  from  connecting  the  filling  and  emptying  cul- 
ts and  plugging  certain  of  the  ports  in  the  exist- 
filling  system. 
71-10001 


INTROL  STRUCTURE,  LITTLE  SIOUX 
VER,  IOWA,  HYDRAULIC  MODEL  IN- 
STIGATION, 

my   Engineer   Waterways   Experiment   Station. 

:ksburg.  Miss. 

omas  E.  Murphy. 

ailablc  from  the  NTIS  as  AD-722  210  $3.00  per 

py.  $0.95  in  microfiche.  WES  Technical  report 

'62,  Feb  1967,  24  p. 


Descriptors:  'Inland  waterways,  'Model  studies, 
'Construction  materials.  Flow,  Riprap,  Stilling 
basins.  Feasibility  studies. 

Identifiers:  'Hydraulic  models,  Iowa,  Little  Sioux 
River,  'Drop  structures. 

The  control  structure  in  the  little  Sioux  River  in 
Monona  County,  Iowa,  was  designed  to  provide 
nonscouring  velocities  upstream  in  the  channel  and 
on  the  channel  berms  between  the  levees.  The 
structure  consists  of  a  rectangular  drop  in  the  cen- 
tral channel  flanked  by  rock  sills  on  the  berms. 
Tests  on  a  l:30-scale  hydraulic  model  were  con- 
cerned with  capacity  of  the  structure,  effectiveness 
of  the  concrete  drop,  and  adequacy  of  the  rock 
protection  for  the  sills,  channel,  and  berms.  Model 
tests  verified  the  adequacy  of  the  concrete  drop 
and  the  overall  capacity  of  the  structure.  Modifica- 
tion of  the  riprap  plan  was  required  in  certain  areas 
to  prevent  failure  and  was  recommended  in  other 
areas  in  the  interest  of  economy. 
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MAGIC  ISLAND  COMPLEX,  INCLUDING 
KEWALO  BASIN  AND  ALA  WAI  BOAT  HAR- 
BOR, HONOLULU,  OAHU,  HAWAII.  HYDRAU- 
LIC MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

Charles  W.  Brasfeild,  and  Claude  E.  Chatham.  Jr. 
Available  from  the  National  Technical  Information 
Service  as  AD-722  227.  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WES  Technical  report  2-767.  April 
1967,  I  39  p. 

Descriptors:  'Islands,  'Model  studies,  'Beaches, 
Ocean  waves.  Ocean  currents.  Tides.  Water  pollu- 
tion. 

Identifiers:  'Hydraulic  models.  Hawaii,  Harbor 
models,  Ala  Wai  Harbor  (Hawaii),  Magic  Island. 
Kewalo  Basin. 

Tests  were  conducted  on  a  1:1 00-scale  model  of  an 
area  along  the  beach  at  Honolulu.  Hawaii,  to  in- 
vestigate wave  action  and  related  phenomena  per- 
tinent to  the  proposed  construction  of  a  large  artifi- 
cial island  for  recreational  and  associated  activities. 
The  proposed  island  will  be  constructed  between 
two  existing  facilities:  Kewalo  Basin,  primarily  a 
commercial  fishing-boat  harbor,  and  Ala  Wai  Boat 
Harbor,  a  pleasure  craft  harbor.  These  two  harbors 
and  sufficient  offshore  area  to  permit  generation  of 
the  required  test  waves  were  included  in  the  model. 
The  study  included  an  investigation  of  (a)  currents 
and  possible  pollution  in  the  proposed  recreational 
areas  and  (b)  remedial  plans  for  the  reduction  of 
undesirable  wave  heights  in  the  two  existing  har- 
bors. Model  equipment  included  wave-generating 
and  wave-measuring  apparatus,  a  water  and  simu- 
lated pollution  inflow  system,  and  apparatus  for  the 
simulation  of  a  tidal  cycle  in  the  model.  It  was  con- 
cluded that  currents  induced  by  prevailing  waves 
would  (a)  prevent  stagnation  of  the  waters  in  the 
inner  lagoon  (the  swimming  area  between  the 
proposed  island  and  the  shore)  by  adequate  circu- 
lation of  fresh  sea  water  through  the  area;  (b) 
preclude  the  intrusion  of  significant  quantities  of 
pollutants  into  the  inner  lagoon  from  the  Ala  Wai 
Canal;  and  (c)  effectively  Hush  out  the  inner 
lagoon  in  a  relatively  short  period  of  time  in  the 
event  pollution  did  obtain  therein.  It  was  also  con- 
cluded that  wave  action  could  be  reduced  to  a 
satisfactory  level  in  both  Kewalo  Basin  and  Ala  Wai 
Boat  Harbor  by  the  installation  of  remedial  plans 
tested  in  the  model. 
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DROP    STRUCTURE    FOR    GERING    VALLEY 
PROJECT,  SCOTTSBLUEF  COUNTY, 

NEBRASKA:        HYDRAULIC        MODEL        IN- 
VESTIGATION, 

Army    Engineer    Waterways    Experiment    Station. 

Vicksburg.  Miss. 

Thomas  E.  Murphy. 

Available  from  the  National  technical  Information 

Service  as  AD-722  226  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  Technical  report  2.760,  Feb 

1967,  30  p. 


Descriptors:    'Inland   waterways,   'Model   studies, 

'Flow,  'Erosion  control.  Drainage,  Riprap.  Stilling 

basins. 

Identifiers:  'Hydraulic  models,  Model  tests,  'Drop 

structure,  Gering  Valley  project. 

Tests  were  conducted  on  a  l:12-scalc  model  of  a 
rectangular  drop  structure  designed  to  stabilize 
channel  beds  and  minimize  bank  erosion  in  the 
Gering  Valley  drainage  system.  The  majority  of  the 
tests  were  conducted  on  a  33-ft-wide  structure  with 
a  drop  height  of  5  ft.  Discharges  up  to  a  maximum 
of  6000  el's  were  observed.  Verification  of  general- 
ized data  was  accomplished  by  tests  on  a  structure 
with  a  10-ft  drop  height.  Of  primary  concern  were 
development  of  the  optimum  dimensions  for  the 
various  elements  of  the  structure  and  determina- 
tion of  riprap  requirements  in  the  vicinity  of  the 
structure. 
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NAVIGATION  CONDITIONS  AT  MCALPINE 
LOCKS  AND  DAM,  OHIO  RIVER.  HYDRAULIC 
MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

John  J.  Franco,  and  Cody  D.  McKellar.  Jr. 
Available  from  the  National  Technical  Information 
Service  as  AD-722  2 1 9.  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WES  Technical  report  2-749.  Nov 
1966.  1  19  p. 

Descriptors:  'Dams.  'Model  studies,  'River  flow. 
Navigation,  Locks.  Ohio  River. 

Identifiers:  'Hydraulic  models.  River  currents. 
Flow  fields,  McAlpine  Dam. 

Model  investigation  of  McAlpine  Locks  and  Dam 
(formerly  locks  and  Dam  No.  41  )  was  concerned 
with  the  reconstruction  and  modernization  of  the 
existing  locks  and  dam  on  the  Ohio  River  at 
Louisville,  Kentucky.  The  modernization  plan  in- 
cluded the  construction  of  a  new  110-  by  1200-ft 
lock  northwest  of  the  existing  56-  by  360-ft  lock, 
modernization  of  an  existing  110-  by  600-ft  lock, 
widening  of  the  upper  entrance  canal,  and  recon- 
struction of  the  existing  dam.  An  undistorted 
model,  scale  1  1 20,  reproducing  approximately  6 
miles  of  the  Ohio  River,  the  locks  and  dam,  ap- 
proach canal,  hydroplant,  and  other  structures  that 
affect  flow  conditions,  was  used  for  the  investiga- 
tion, lest  results  indicated  that  satisfactory  naviga- 
tion conditions  could  be  developed  with  several  of 
the  basic  plans  tested.  Changes  in  composition  of 
the  dam  in  its  existing  location  would  have  little  ef- 
fect on  navigation  conditions.  Because  of  the  set  of 
the  currents  toward  the  dam,  the  development  of 
satisfactory  navigation  conditions  with  a  new  canal 
across  Shippingport  Island  would  require  the  exten- 
sive use  of  ported  training  walls  near  and  upstream 
of  the  lock  entrance.  I  he  model  indicated  that  by 
widening  the  approach  canal,  constructing  a  surge 
basin,  and  modifying  the  lock  filling  intake  system, 
the  surge  resulting  from  lock  filling  could  be  con- 
trolled within  practical  limits.  The  swcllhead  at  the 
dam  with  the  maximum  flood  could  be  maintained 
with  in  about  0.5  ft  of  that  with  existing  conditions 
by  controlling  the  elevations  of  the  spoil  on  and  the 
fioodway  over  Shippingport  Island.  Results  of  the 
study  were  used  to  develop  detail  modifications  in 
the  various  elements  of  the  selected  plan  and  in  the 
development  of  a  rating  curve  of  the  dam. 
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NAVIGATION  CONDITIONS  AT  COLUMBIA 
LOCK  AND  DAM,  QUACHITA  RIVER 
LOUISANA, 

Army    Engineer   Waterways   Experiment   Station. 

Vicksburg.  Miss. 

John  J.  Franco,  and  Louis  J.  Shows. 

Available  from  the  National  Technical  Information 

Service  as  AD-722  220.  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  Technical  report,  2-756,  Feb 

1967  53  p. 

Descriptors:  'Dams,  'Model  studies,  'River  flow, 
•Locks,  Navigation,  Louisana,  Flood  control. 
Identifiers:    'Hydraulic    models.    River    currents, 
Columbia  Dam,  Ouachita  River. 
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Columbia  Lock  and  Dam,  proposed  for  construc- 
tion on  the  Ouachita  River,  will  provide  a  navigable 
pool  extending  upstream  about  105  miles  to  the 
Felsenthal  Lock  and  Dam  (old  Lock  and  Dam  6). 
The  model  investigation  was  concerned  with  the 
study  of  navigation  conditions  in  the  approaches  to 
the  lock  and  navigable  pass  to  determine  the 
adequacy  of  the  proposed  design  and  with  the 
development  of  measures  to  overcome  or  minimize 
the  effects  of  any  adverse  conditions.  An 
undistorted  model,  scale  1:100  (model  to  proto- 
type), reproducing  approximately  2.6  miles  of  the 
Ouachita  River  and  cutoff  channel,  including  the 
lock  and  dam  structures,  was  used  for  the  investiga- 
tion. The  investigation  indicated  that  the  number  of 
gate  bays  in  the  gated  structure  could  be  reduced 
from  5  to  4  resulting  in  a  sizeable  reduction  in  the 
required  excavation  through  the  cutoff  channel. 
The  navigable  pass  would  have  to  be  increased  to  at 
least  200  ft  wide  to  provide  satisfactory  navigation 
conditions.  The  study  also  indicated  that  spoil 
could  be  placed  along  the  adjacent  overbank  to  im- 
prove navigation  conditions  in  the  approaches  to 
the  navigable  pass  and  in  the  lower  lock  approach. 
The  model  demonstrated  the  effects  of  uneven  gate 
operation  and  the  feasibility  of  discharging,  without 
special  provisions,  salt  or  other  stratified  solutions 
accumulating  above  the  dam  during  low  flows. 
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STABILITY  OF  PROPOSED  BREAKWATER, 
BURNS  WATERWAY  HARBOR,  INDIANA; 
HYDRAULIC  MODEL  INVESTIGATION, 

U.S.  Army  Engineer  Waterways  Experiment  Sta- 
tion, Vicksburg,  Miss. 
Robert  A.  Jackson. 

Available  from  the  National  Technical  Information 
Service  as  AD-722  2 1 8.  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WES  Technical  report  2-766,  March 
1967,  74  p. 

Descriptors:  *  Breakwaters,  *Construction  materi- 
als, *Modcl  studies.  Harbors,  Ocean  waves.  Stabili- 
ty, Indiana. 

Identifiers:  *Hydraulic  models,  Burns  Waterway 
Harbor,  Indiana. 

Six  scries  of  tests  were  conducted  on  l:35-scale 
models  of  the  proposed  rubble-mound  breakwater. 
Five  test  scries  were  conducted  to  develop  stable 
designs  for  rubble-mound  type  breakwaters  con- 
structed of  armor  layers  consisting  of  molded 
tribars  (test  series  1 )  or  limestone  blocks  (test  se- 
ries 2-5).  The  sixth  scries  of  tests  was  concerned 
with  determination  of  the  experimental  shape  coef- 
ficient, voids,  and  thickness  of  a  cover  layer  con- 
sisting of  two  layers  of  random-placed  limestone 
blocks.  The  principal  objectives  of  test  series  1-5 
were  (a)  to  develop  a  stable  design  that  would  not 
be  unusually  difficult  to  construct,  and  at  the  same 
time  would  make  optimum  use  of  the  different  sizes 
of  stone  available  from  the  quarry;  and  (b)  to 
determine  the  heights  of  waves  on  the  harborsidc  of 
the  breakwater  resulting  from  the  transmission  of 
wave  energy  through  and  over  the  structure.  A  sta- 
ble design  using  an  armor  layer  consisting  of  two 
layers  of  random-placed  limestone  blocks  was 
developed  for  the  trunk  section  of  the  proposed 
rubble-mound  breakwater  based  on  a  design-wave 
height  of  I  3  ft.  The  test  data  for  the  better  plans  in- 
dicated that,  for  the  selected  prototype  design 
wave,  the  height  of  the  maximum  transmitted  wave 
would  not  be  greater  than  about  3  ft.  The  average 
values  of  the  thickness  of  two  layers  of  10-  to  16- 
ton  random-placed  limestone  blocks,  and  the  cor- 
responding shape  coefficient  and  percent  voids, 
were  t  —  I  1.6  ft,  k  delta  —  1.0,  and  P  —  41  per- 
cent, respectively. 
W7I-I0007 


SELECTION  OF  OPTIMUM  ALIGNMENT 
LENGTH,  AND  HEIGHT  OF  BREAKWATERS, 
NEW  BUFFALO  HARBOR,  MICHIGAN: 
HYDRAULIC  MODEL  INVESTIGATION, 

Army    Engineer    Waterways    Experiment    Station, 

Vicksburg,  Miss. 

Yin  Ben  Dai,  and  Howard  B.  Wilson. 


Available  from  the  National  Technical  Information 
Service  as  AD-722  229.  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WES  Technical  report  2-792,  Au- 
gust 1967.  132  p. 

Descriptors:  'Breakwaters,  *  Model  studies,  *  Har- 
bors, 'Waves,  Storms,  Michigan. 
Identifiers:  'Hydraulic  models. 

Six  series  of  tests  were  conducted  on  1:1 50-scale 
models  of  rubble-mound  barrier  trunk  sections  to 
obtain  design  criteria  for  rehabilitation  of  the  exist- 
ing barrier  (test  series  1-3)  and  construction  of  a 
new  one  west  of  the  existing  barrier  (test  series  4- 
6).  Rehabilitation  of  the  existing  barrier  would 
require  an  overtopping  section  similar  to  that 
tested  in  test  series  3.  The  section  would  consist  of 
adding  to  the  harborsidc  slope  of  the  existing  barri- 
er quarrystone  ranging  in  weight  from  about  20  lb 
to  2  tons.  A  cover  layer  of  20-ton  armor  units 
placed  in  a  random  fashion  should  be  added  to  the 
seaside  slope  and  the  crown  of  the  existing  barrier 
and  cover  the  quarrystone  added  to  the  harborside 
slope  of  the  existing  barrier.  The  barrier  section 
would  have  a  crown  width  of  22  ft,  a  crown  eleva- 
tion of  ..20  ft  mllw,  a  seaside  slope  of  1.6  on  1.0, 
and  a  harborside  slope  of  3.0  on  1 .0.  Construction 
of  the  new  barrier  west  of  the  existing  one  would 
require  a  nonovertopping  section  which  would 
have:  (a)  a  freeboard  of  3  ft  or  more;  (b)  a  crown 
width  of  22  ft  or  more;  (c)  a  harborside  slope  not 
steeper  than  2.0  on  1.0;  (d)  a  core  consisting  of 
quarrystone  ranging  in  size  from  20  lb  to  2  tons;  (e) 
on  the  harborside  slope,  a  cover  layer  of  4-  to  10- 
ton  armor  stones  from  the  crown  elevation  to  about 
20  ft  below  the  crown  elevation,  followed  by  one 
layer  of  1 0-ton  armor  stones  to  the  bottom  of  the 
barrier  section;  and  (f)  adequate  slope  of  the 
seadide  of  the  barrier  and  adequate  size  of  armor 
units,  used  as  a  cover  layer  on  that  slope,  to 
withstand  the  attack  of  short-period  waves. 
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SELECTION  OF  OPTIMUM  ALIGNMENT 
LENGTH,  AND  HEIGHT  OF  BREAKWATERS, 
NEW  BUFFALO  HARBOR,  MICHIGAN: 
HYDRAULIC  MODEL  INVESTIGATION, 

Army    Engineer   Waterways   Experiment   Station, 

Vicksburg,  Miss. 

Yin  Ben  Dai,  and  Howard  B.  Wilson. 

Available  from  the  National  Technical  Information 

Service  as  AD-722  229,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  Technical  report  2-761,  Feb 

1967,  78  p. 

Descriptors:  'Breakwaters,  'Model  studies,  'Har- 
bors, 'Waves,  Storms,  Michigan. 
Identifiers:  'Hydraulic  models,  New  Buffalo  Har- 
bor, Michigan. 

The  entire  New  Buffalo  Harbor,  located  on  the 
southeast  shore  of  Lake  Michigan,  the  proposed 
breakwater  system,  and  sufficient  adjacent 
shoreline  and  offshore  bathymetry  to  permit  accu- 
rate simulation  of  storm-wave  action  were 
reproduced  in  a  l:75-scale  hydraulic  model 
equipped  with  wave-generating  and  wave-height- 
measuring  devices.  The  purpose  of  the  model  in- 
vestigation was  to  determine  the  efficacy  of  the 
proposed  breakwater  system  in  providing  a  haven 
of  refuge  and  protection  for  pleasure  craft  and  fish- 
ing boats  in  the  harbor  during  storm-wave  action.  It 
was  concluded  that  the  proposed  breakwater 
system,  consisting  of  a  1  305-ft-long,  dogleg-aligned 
north  breakwater  in  combination  with  an  861 -ft 
long  companion  south  breakwater  that  would  form 
a  200-ft-widc  navigation  entrance  leading  into  the 
mouth  of  Galicn  River,  would  provide  the  desired 
protection  for  the  harbor  and  would,  over  a  long 
term,  be  more  economical  than  other  less  expen- 
sive (initial  cost)  plans  that  met  wave-height 
criteria  for  plan  acceptability. 
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OPEN-CHANNEL    PROFILES    BY    NEWTON'S 
ITERATION  TECHNIQUE, 

Missouri  Univ.,  Rolla.  Dcpt.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02E. 
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HYDRAULIC     CALCULATION     OF     WATER 
DISCHARGE  AND  LEVELS  IN  RIVER  DELTAS, 

Arkticheskii      i      Antarkticheskii      Nauchno-Iss- 
ledovatelskii  Institut,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02E 
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DESIGN  LEVELS  IN  THE  TRANSITION  ZONE 
BETWEEN  THE  TIDAL  REACH  AND  THE 
RIVER  REGIME  REACH, 

Rijkswaterstraat,  Voorburg  (Netherlands). 
J.  W.  van  der  Made. 

In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 
Co-edition,  p  257-272,  1970.  16  p,  12  fig,  1  ref. 
(Also  published  in  IASH  Publication  No  91,  1970). 

Descriptors:  'Water  level  fluctuations,  'Stage- 
discharge  relations,  'Design  flood,  'Frequency 
analysis,  Tides,  Tidal  effects,  Storms,  Design  storm, 
Flood  forecasting,  Streamflow  forecasting,  Equa- 
tions, Deltas. 
Identifiers:  'Netherlands. 

A  method  is  given  for  assessing  design  levels  in 
those  river  reaches  where  the  water  stages  are 
being  influenced  by  both  the  river  runoff  and  the 
sea  level.  The  design  level  depends  on:  the  life  time 
of  the  structure  to  be  protected;  the  acceptable  risk 
of  flooding  either  by  a  storm  surge  at  sea  or  by  a 
flood  wave  on  the  river;  the  frequency  curves  of 
both  sea  level  and  river  discharges;  the  dependency 
of  the  river  stage  at  a  given  station  in  the  transition 
zone  on  the  sea  level  and  on  the  river  flow;  and  the 
possible  correlation  between  sea  level  and  river 
flow.  The  method  was  applied  to  the  lower  course 
of  a  river  in  the  Netherlands.  (Knapp-USGS) 
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A  STUDY  ON  THE  STRUCTURES  INFLUENC- 
ING THE  FLOW  AT  THE  SULINA  RIVER 
MOUTH, 

Institute  of  Hydrotechnical  Research,  Bucharest 
(Rumania). 

A.  Spataru,  N.  Calin,  and  G.  Magearn. 
In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 
Co-edition,  p  437-443,  1970.  7  p,  4  fig,  3  ref.  (Also 
published  in  IASH  Publication  No  9 1 ,  1 970). 

Descriptors:  'Hydraulic  models,  'Saline  water  in- 
trusion, 'Deltas,  'Channel  improvement,  'Sedi- 
ment control,  River  training,  Channel  morphology, 
Sedimentary  structures,  Channels,  Navigation, 
Model  studies.  Sand  bars.  Stratified  flow,  Saline 
water-freshwater  interfaces. 
Identifiers:  'Danube  Delta. 

A  model  was  used  to  study  the  effect  which  dif- 
ferent construction  schemes  could  have  on  the 
Danube  flow  at  the  Sulina  mouth,  on  the  salt  water 
wedge,  and  on  the  bar  position.  The  reasons  for 
using  models  containing  both  fresh  and  salt  water  is 
discussed.  At  shallow  depths  the  bed  load  has  a  ten- 
dency to  be  partially  diverted  out  of  the  channel 
because  of  the  shape  of  the  contact  surface 
between  sea  and  river  water.  The  narrowing  of  the 
river  mouth  moves  the  bar  zone  farther  away  into 
the  open  sea,  but  at  the  same  time  concentrates  the 
bar  closer  to  the  channel  axis.  The  effect  of  the 
change  in  direction  of  flow  at  the  river  mouth  is 
reduced  by  the  presence  of  the  salt  water,  which 
acts  like  a  barrier  for  the  bottom  currents.  A 
general  conclusion  of  the  tests  is  that  important  im- 
provements in  channel  maintenance  cannot  be  en- 
sured only  by  construction  schemes  at  the  mouth  of 
the  river.  The  narrowing  of  the  mouth  width  dis- 
places the  site  of  the  bar,  but  the  same  total  volume 
of  sediment  is  accumulated  in  front  of  the  mouth. 
Opening  a  secondary  mouth  for  the  river,  through 
which  the  bed-load  would  be  flushed  into  the  sea- 
aided  by  salt  water  wedge  action-would  improve 
channel  maintenance.  (Knapp-USGS) 
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ERTAIN  ASPECTS  OF  THE  INFLUENCE  ON 
ME  HYDROLOGIC  REGIME  OF  HYDRAULIC 
ORKS  FOR  THE  IMPROVEMENT  OF 
WIGATION  IN  THE  DANUBE  DELTA 
rench:  Certains  apsects  de  ('influence  sur  le 
gime  hydrologique  des  travaux  hydrauliques  ef- 
:tues  pour  I'amelioration  de  la  navigation  dans  le 
Ita  du  Danube), 
Simbotin,  and  V.  Petrescu. 

:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
icharest  Symposium,  May  6-14,  1969:  Interna- 
mal  Association  of  Scientific  Hydrology-Unesco 
vedition,  p  467-472,  1970.  6  p,  5  fig,  10  ref. 
>lso  published  in  IASH  Publication  No  91,  1970). 

:scriptors:  *River  training,  *Bed  load,  'Hydrau- 

s,  'Computer  programs,  Reviews,  Streamflow, 

gime,  Channel  morphology,  Channel  improve- 

:nt. 

:ntifiers:  'Danube  Delta. 

suits  of  two  studies  concerning  the  hydrological 
;ime  of  the  Danube  Delta  are  presented.  The  first 
ncerns  changes  in  the  hydrological  regime  which 
cur  immediately  after  carrying  out  different 
ids  of  improvement  works  on  the  Danube  Delta 
vigable  arms.  The  second  study  determines  the 
d-load  regime  of  the  Sulina  channel,  using  the 
st  known  bed-load  formulas.  The  computer  pro- 
mts used  are  briefly  reviewed.  (Knapp-USGS) 
71-10058 


IE  INFLUENCE  OF  MANAGEMENT  WORKS 
i  THE  MORPHOLOGY  OF  THE  ARMS  OF 
IE  DANUBE  DELTA  (French:  L 'influence  des 
ivaux  d'amenagement  sur  la  morphologic  des 
is  du  Delta  du  Danube), 

ititute  of  Hydrotechnical  Research,  Bucharest 
umania). 

Diaconu,  A.  Spataru,  and  R.  Negru. 
Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
charest  Symposium,  May  6-14,  1969:  Interna- 
nal  Association  of  Scientific  Hydrology-Unesco 
-edition,  p  472-476,  1970.  5  p,  3  fig,  8  ref.  (Also 
blished  in  IASH  Publication  No  91,  1970). 

scriptors:     'Channel    morphology,    'Sediment 
nsport,  'River  training,  'Channel  improvement, 
draulics,  Sediment  load.  Bed  load, 
mtifiers:  Danube  delta. 

velopment  of  navigation  in  the  Danube  Delta 
Iween  Galatzi  and  Sulina  requires  an  increase  of 
:  depth  of  the  Danube.  A  method  is  developed 
the  determination  of  the  reduced  breadths 
|uired  to  realize  the  increase  of  the  depth.  Defor- 
itions  of  the  river  bed  under  the  influence  of  the 
luence  of  the  Ceatal  Sf.  Gheorghe  hydraulic 
rks  influence  the  bed  load  transport;  these  chan- 
I  changes  arc  briefly  outlined.  (Knapp-USGS) 
71-10059 


UDIES  OF  THE  DISPOSITION  OF  PARTIAL 
SCHARGES  OF  BED  LOAD  UPSTREAM  OF 
IE  SULINA  MOUTH  (French:  Etudes  des 
positifs  de  dechargement  partiel  du  debit  solide 
amont  de  I'embouchure  de  Sulina), 
i.  Dragota. 

Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
charest  Symposium,  May  6-14,  1969:  Interna- 
nal  Association  of  Scientific  Hydrology-Unesco 
-edition,  p  477-482,  1970.  6  p,  6  fig,  2  ref.  (Also 
blished  in  IASH  Publication  No  9 1 ,  1 970). 

scriptors:  'Sediment  control,  'Diversion  struc- 
es,    'Bed    load,    'River    training,    'Hydraulic 
■dels,    Sediment    transport,    Channel    improve- 
:nt.  Sediment  discharge.  Sediment  load, 
.'ntifiers:  Danube  Delta. 

is  paper  presents  the  results  obtained  by  tests 
i  on  a  hydraulic  model  to  determine  the  efficien- 
of  a  side  canal  to  discharge  bed-load  upstream  of 
j  Sulina  mouth  of  the  Danube.  Studies  on  some 
uctures  built  in  the  branching  zone  with  a  view  to 
ect  the  bottom  currents  and  to  increase  intake  of 
iiments  by  the  diversion  outlet  canal  are  also 
ssented.  (Knapp-USGS) 
71-10060 


RESULTS  OF  AERODYNAMICAL 

MODELLING  OF  THE  WATER  REGIME  OF 
DELTAS, 

Arkticheskii      i      Antarkticheskii      Nauchno-Iss- 
ledovatelskii  Institut,  Leningrad  (USSR). 
V.  S.  Antonov. 

In:  Hydrology  of  Deltas,  Vol  2,  Proceedings  of  the 
Bucharest  Symposium,  May  6-14,  1969:  Interna- 
tional Association  of  Scientific  Hydrology-Unesco 
Co-edition,  p  482-487,  1970.  6  p,  1  tab,  5  ref.  (Also 
published  in  IASH  Publication  No  91,  1970). 

Descriptors:  'Model  studies,  'Hydraulic  models, 
'Deltas,  'Hydraulics,  Channel  improvement,  River 
training.    Sediment    control.    Navigation,    Arctic, 
Cold  regions,  Regime,  Stage-discharge  relations. 
Identifiers:  'USSR,  'Aerodynamic  models. 

The  knowledge  of  spatial  characteristics  of  the 
water  regime  in  branched  deltas  in  one  of  the  most 
important  and  complex  problems  of  hydrology. 
These  characteristics  may  be  determined  by  con- 
ventional hydraulic  techniques  providing  that 
detailed  field  observations  are  available.  The  spar- 
sity  of  these  observations,  however,  and  the  very 
thin  network  of  observational  stations  in  the  deltas 
of  the  Arctic  rivers  of  the  USSR  makes  the  task  of 
revealing  these  characteristics  still  more  difficult.  It 
is  possible  to  overcome  these  difficulties  with  the 
help  of  aerodynamic  model  experiments  based  on 
the  principal  of  aero-hydrodynamic  analogs.  Using 
scales  of  1:2,500  to  1:20,000,  the  delta  areas  of 
such  large  Siberian  rivers  as  the  Ob,  Lean  Yenisey, 
Yana,  and  Kolyma  have  been  studied  for  the  last  12 
years  at  the  Arctic  and  Antarctic  Research  In- 
stitute, Leningrad.  Laboratory  studies  of  the  water 
regime  by  means  of  aerodynamic  models  allows  ex- 
perimentation on  the  improvement  of  navigation  at 
the  bars  of  the  deltas  of  the  Arctic  rivers.  ( Knapp- 
USGS) 
W71-10061 


MODEL  STUDY  OF  POWER  INTAKE  GATE  OF 
MOSSYROCK  DAM, 

Western    Canada    Hydraulic    Labs.    Ltd.    (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  08C. 

W7I-10168 


SURFACE  DISTURBANCE  FROM  SUB- 
MERGED JET, 

Asian   Inst,   of  Tech.,   Bangkok   (Thailand);  and 
Bangkok  Metropolitan  Water  Works  Authority. 
Norbcrt  L.  Ackerman,  Rafael  T.  Apostol,  and  Suvit 
Siriyong. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY7,  Paper  8236,  p  937-948,  July 
1 97 1 .  1 2  p,  8  fig,  1 4  ref,  append. 

Descriptors:  'Jets,  'Dispersion,  'Mixing,  'Waves 
(Water),  Hydraulics,  Turbulent  flow.  Surface  ten- 
sion. Interfaces. 
Identifiers:  Submerged  jets. 

A  submerged  vertical  jet  of  water  impinging  on  a 
free  surface  produces  a  distrubance  at  the  still 
water  level.  The  disturbance  height  and  other 
characteristics  of  the  surface  profile  depend  upon 
the  momentum  of  the  jet,  the  diameter  and  depth 
of  submergence  of  the  nozzle  from  which  the  jet 
originates,  and  the  physical  properties  of  the  fluids 
which  are  contiguous  at  the  interface.  Equations 
are  presented  which  enable  the  height  and  ap- 
pearance of  the  disturbance  to  be  predicted.  (K- 
napp-USGS) 
W71-10171 


FLOW      OVER      TRIANGULAR      ELEMENTS 
SIMULATING  DUNES, 

Southampton  Univ.  (England).  Dept.  of  Civil  En- 
gineering. 

Mahmoud  Faisal  Rifai,  and  Kenneth  V.  H.  Smith. 
ASCE  Proceedings,  Journal  of  Hydraulics  Division, 
Vol  97,  No  HY  7,  Paper  8246,  p  963-976,  July 
1971.  14  p,  10  fig,  1 3  ref,  append. 


ENGINEERING  WORKS— Field  08 
Hydraulics — Group  8B 


Descriptors:  'Alluvial  channels,  'Dunes,  'Ripple 
marks,  'Turbulent  flow,  'Open  channel  flow.  Sedi- 
mentary structures,  Channel  morphology.  Hydrau- 
lic models,  Model  studies,  Turbulence,  Vortices, 
Eddies,  Sand  waves. 
Identifiers:  Von  Kantian  number. 

A  series  of  rigid  triangular  elements,  placed  on  the 
bed  of  a  laboratory  flume,  were  used  to  simulate  al- 
luvial channel  bed  features  which  are  large  relative 
to  the  depth  of  flow.  The  frequency  of  the  turbu- 
lence throughout  the  flow  is  higher  than  that  for 
comparable  flow  over  a  rigid  plane  bed,  due  to  the 
higher  frequency  turbulence  arising  from  the  ed- 
dies in  the  lee  of  the  elements.  The  macroscale  of 
turbulence  is  approximately  equal  to  the  height  of  a 
triangular  element,  whereas  in  plane  bed  flow  the 
macroscale  is  approximately  equal  to  the  depth  of 
flow.  Large  variations  in  the  average  value  of  the 
Von  Karman  constant  occurred  for  different  posi- 
tions along  the  length  of  a  triangular  element,  and 
these  are  shown  to  be  comparable  with  variations 
observed  in  dune-bed  alluvial  channel  flow.  (K- 
napp-USGS) 
W71-10173 


FINITE-DIFFERENCE  SIMULATION  OF  BORE 
PROPAGATION, 

Georgia  Inst,  of  Tech.,  Atlanta.  Dept.  of  Civil  En- 
gineering. 

C.  Samuel  Martin,  and  Jerome  J.  Zovne. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  7,  Paper  8234,  p  993-1010, 
July  1971.  18  p.  14  fig,  3  tab,  12  ref,  append. 

Descriptors:  'Simulation  analysis,  'Bores,  'Waves 
(Water),    'Computer    programs,    'Mathematical 
models.  Numerical  analysis.  Unsteady  flow.  Dam 
failure.  Open  channel  flow..  Surges. 
Identifiers:  'Finite  difference  method. 

A  finite-difference  method  is  applied  to  the 
gradually  varied  flow  equations  of  open-channel 
flow  for  the  purpose  of  simulating  the  gross  aspects 
of  bore  propagation.  In  contrast  to  other  treat- 
ments relating  to  bore  inception  and  propagation 
the  conservation  equations  of  momentum  and  con- 
tinuity across  the  bore  are  relaxed.  The  problems  of 
dam  break  and  the  reflection  of  a  bore  from  a  dead 
end  are  solved  and  compared  with  the  more  exact 
solution  based  on  the  method  of  characteristics 
(Stoker's  solution).  For  both  problems  the  results 
of  the  staggered-net  finite-difference  solution  com- 
pare quite  favorably  with  Stoker's  solution  as  long 
as  the  flow  is  subcritical.  Although  no  sharp- 
fronted  bore  forms,  the  surge  represented  by  the 
gradually  varied  flow  solution  has  the  same  max- 
imum velocity  and  depth  as  the  bore.  The  max- 
imum depth  and  velocity  behind  the  surge 
propagate  at  nearly  the  same  velocity  as  the  bore. 
The  finite-difference  solution  provides  an  adequate 
simulation  of  such  gross  quantities  of  bore  propaga- 
tion as  momentum  and  depth  and  velocity  of  flow. 
(Knapp-USGS) 
W71-10174 


PROTECTION  OF  OFF  SHORE  STRUCTURES 
AGAINST  UNDERSCOUR, 

Connecticut  Univ.,  Storrs.  Dept.  of  Civil  Engineer- 
ing; and  Rocky  Mountain  Hydraulic  Lab.,  Allen- 
sport,  Colo. 

For  primary  bibliographic  entry  see  Field  08A. 
W71-10175 


DRAG  COEFFICIENTS  IN  NONSTEADY  TUR- 
BULENT FLOW, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Civil  Engineering;  and  Lincoln  Coll.,  Can- 
terbury (New  Zealand).  Dept.  of  Agricultural  En- 
gineering. 

Alex  J.  Sutherland,  and  David  J.  Painter. 
ASCF  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  HY  7,  Paper  8233,  p  1031-1044,  July 
1 97 1 .  1 4  p,  1  fig,  5  tab,  1 2  ref,  append. 
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Field  08— ENGINEERING  WORKS 
Group  8B — Hydraulics 


Descriptors:  *  Turbulent  flow,  "Unsteady  flow, 
•Dimensional  analysis,  'Turbulence,  *Flow  re- 
sistance, Reynolds  number.  Roughness  (Hydrau- 
lic), Fluid  friction,  Non-uniform  flow,  Pressure 
drag.  Shear  drag.  Density,  Viscosity. 
Identifiers:  Drag  (Hydraulics). 

Drag  coefficients  for  spheres  in  nonsteady  turbu- 
lent flow  arc  found  to  be  functions  of  the  accelera- 
tion number,  and  either  the  particle  Reynolds 
number  of  the  relative  turbulence  intensity  or  both. 
Dependence  on  all  three  parameters  is  the  most 
likely  alternative.  Expressions  for  the  force  on  a 
sphere  in  nonsteady  turbulent  flow  arc  formulated 
by  dimensional  analysis.  It  is  suggested  that  the 
drag  coefficient  depends  upon:  ( I )  Particle 
Reynolds  number;  (2)  relative  turbulence  intensity; 

(3)  turbulence  scale  to  particle  diameter  ratio;  and 

(4)  the  particle  to  fluid  density  ratio.  Drag  coeffi- 
cients derived  from  a  study  of  particle  motion  in 
water  passing  through  a  diffuser  arc  analyzed 
statistically  to  determine  their  dependence  upon 
the  suggested  parameters.  A  similar  analysis  of 
results  obtained  by  other  investigators,  who  fired 
solid  particles  into  a  steady  air  stream,  shows  that 
the  drag  coefficient  depends  upon  the  same  dimen- 
sionlcss  ratios  in  the  same  way.  (Knapp-USGS) 
W7I-10177 


JUNCTION  LOSSES  IN  LAMINAR  AND 
TRANSITIONAL  FLOWS, 

Virginia  Military  Inst.,  Lexington.  Dcpt.  of  Civil 
Hngincering;  and  Wisconsin  Univ.,  Madison.  Dcpt. 
of  Civil  Engineering. 

Donald  K.  Jamison,  and  James  R.  Villemontc. 
ASCE  Proceedings.  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY  7,  Paper  8258,  p  1045-1063, 
July  1 97  1 .  1 9  p,  9  fig,  1  tab,  1 5  rcf,  append. 

Descriptors:   *Pipe  How,  "Laminar  flow,  "Transi- 
tion flow,  "Flow  resistance,  "Joints  (Connections), 
Head  loss.  Water  distribution   (Applied),  Closed 
conduit  flow.  Metal  pipes.  Laboratory  tests. 
Identifiers:  "Pipe  junctions,  lees  (Pipes). 

Analytical  and  experimental  studies  were  carried 
out  to  develop  additional  data  on  energy  losses  at  a 
junction  for  systems  operating  in  the  Reynolds 
number  range  of  between  10  and  10,000.  The  test 
pipe  fittings  were  short  radius,  galvanized  screwed 
tees  operated  as  as  to  produce  both  a  combination 
and  division  of  flow.  The  fittings  were  mounted  in  a 
3/4-inch  standard  black  iron  pipeline  with  SAE  No. 
10  cylinder  oil  being  circulated  by  a  gear  pump 
driven  by  a  variable  speed  motor.  The  analytical 
phase  of  the  program  yielded  fitting-loss  coeffi- 
cients which  can  be  used  to  estimate  the  energy  loss 
due  to  the  fitting  over  and  above  that  due  to 
straight  pipe  friction.  It  was  concluded  from  an 
analysis  of  the  results  that  the  relationship  between 
the  loss  coefficients  and  Reynolds  number  for  pipe 
fittings  can  be  represented  by  a  family  of  curves 
similar  in  format  to  those  of  the  Moody  diagram  for 
flow  in  straight  pipes  without  fittings.  (Knapp- 
USOS) 
W7I-10I78 


DESIGNS  FOR  RUBBLE  MOUND  BREAK- 
WATERS,  DANA  POINT  HARBOR,  CALIFOR- 
NIA, 

Army    Engineer    Waterways    Experiment    Station, 

Vicksburg,  Miss. 

Yin-ben  Dai.  and  Robert  A.  Jackson. 

Available  from  the  National  Technical  Information 

Service  as  AD  720  189.  $3.00  in  paper  copy,  $0.95 

in  microfiche.  WES  Technical  Report  2-725,  Jun 

1966.  49  p. 

Descriptors:     "Breakwaters.     "Hydraulic    models, 
"Model  studies.  Occanwavcs.  Harbors.  Construc- 
lion  materials,  Test  procedures.  California. 
Identifiers:  Dana  Point  Harbor.  California. 

Tests  were  conducted  on  1:50-  and  1100-scalc 
models  of  rubble-mound  breakwater  sections  con- 
structed of  quarrystonc  to  obtain  data  for  design  of 
a  stable  rubble  mound  breakwater  which  will  allow 


a  minimum  of  wave  energy  to  pass  through  and 
over  the  structure  into  the  protected  area  of  the 
marina,  to  obtain  design  data  for  wave  absorbers  on 
the  fairway  side  of  the  interior  mole,  and  to  deter- 
mine the  relation  between  wave  transmission  in  a 
l:50-scalc  model  and  in  a  1: 100-scale  model.  The 
initial  breakwater  plan  developed  by  the  Los  An- 
geles District  (LAD)  was  not  adequate  to  withstand 
12-  and  18-sec  waves  16  ft  high  when  the  cover 
stones  were  random-placed.  Stability  was  improved 
slightly  when  the  stone  was  placed  in  accordance 
with  a  special  technique  suggested  by  LAD,  and  a 
modification  of  the  original  design  was  developed 
by  LAD  which  was  stable  for  the  largest  breaking 
waves  which  could  reach  the  structure.  A  mole- 
revetment  and  breakwater  combination  that 
satisfied  the  selected  wave-height  criterion  was 
developed.  Transmitted  wave  heights  on  the  har- 
borsidc  of  the  l:50-scale  model  were  greater  than 
those  on  the  l:100-scalc  model.  Therefore,  1:100 
breakwater  sections  that  would  reproduce  the 
wave-transmission  characteristics  of  the  1:50 
breakwaters  were  developed  for  use  in  three- 
dimensional  model  tests. 
W71-I0199 


STOCHASTIC  MODEL  OF  TURBULENT 
CHANNEL  FLOW, 

National  Aeronautic  and  Space  Administration, 
Hampton,  Va.  Langley  Research  Center;  and  Pur- 
due Univ.,  Lafayette,  Ind.  School  of  Aeronautic, 
Astronautic  and  Engineering  Sciences. 
Jay  C.  Hardin,  and  Arnold  L.  Sweet. 
Sponsored  in  part  by  National  Science  Foundation. 
ASCE  Proceedings,  Journal  of  the  Engineering 
Mechanics  Division,  Vol  97,  No  EM2,  Paper  8056, 
p  375-389,  April  1971.  15  p,  8  fig,  2  tab,  16  ref,  ap- 
pend. 

Descriptors:  "Statistical  models,  "Stochastic- 
processes,  "Turbulent  boundary  layers,  "Turbulent 
flow,  "Open  channel  flow.  Turbulence,  Boundary 
processes.  Vortices,  Eddies,  Velocity,  Boundary 
layers. 

Identifiers:  "Stochastic  models,  Navicr-Stokcs 
equation. 

A  stochastic  model  of  incompressible  turbulent 
channel  flow  is  based  solely  upon  knowledge  of  the 
mean  velocity  profile  and  energy  considerations 
derived  from  the  Navier-Stokcs'  equations,  yet  pro- 
vides a  description  of  the  entire  turbulent  field. 
Turbulence  is  presumed  to  occur  as  highly  struc- 
tured elements  of  fluid,  or  eddies.  These  eddies  are 
initiated  along  the  walls  as  a  Poisson  process  and 
diffuse  outward  into  the  flow.  The  diffusion  of  ed- 
dies is  described  by  a  Wiener  process  in  the  high 
shear  regions  near  the  walls  and  an  Ornstein- 
Uhlcnbcck  process  in  the  center  region.  A  mathe- 
matical form  for  the  eddies  is  postulated  which  is  a 
random  function  of  the  entire  past  history  of  the 
eddy  in  relation  to  the  mean  shear.  The  eddies  grow 
and  then  decay  as  the  flow  progresses.  From  such 
information,  a  stochastic  description  of  the  velocity 
at  any  point  in  the  flow  is  obtained.  All  spatial  cor- 
relations of  the  velocity  field  may  thus  be  deter- 
mined through  an  analysis  in  which  Eulerian 
statistics  are  derived  from  Lagrangian  densities. 
Second  moments  are  computed  and  compared  with 
available  experimental  data.  ( Knapp-USGS) 
W7I-I03I7 


CAVITATION  PARAMETERS  FOR  OUTLET 
VALVES, 

Metropolitan  Water  District  of  Southern  Califor- 
nia, Los  Angeles. 
W.  P.  Winn,  and  D.  E.  Johnson. 
Proceedings  American  Society  of  Civil  Engineers, 
Journal  of  the  Hydraulics  Division,  Vol  96,  No 
HYI2.p  2519-2533,  Dec,  1970.  15  p,  14  fig,  7  ref, 
2  append. 

Descriptors:  "Hydraulic  valves,  "Cavitation, 
Cavitation  control.  Test  facilities.  Hydraulics,  Flow 
characteristics.  Cavitation  noise.  Valves,  Tests, 
"Water  distribution  (Applied),  Sleeve  valves.  Cost 
savings.    Test    procedures.    Instrumentation,    Plug 


valves.  Cavitation  index.  Throttling,  Needle  valves 

Vibration. 

Identifiers:  Valve  vibration.  Cavitation  parameters. 

Testing  regulating  valves  to  determine  flow  anc 
cavitation  characteristics  in  order  to  make  a  practi- 
cal and  economic  selection  of  valves  for  use  ir 
hydraulics  control  is  described.  The  change  ir 
Cavitation  characteristics  with  a  change  in  up- 
stream head  must  be  considered.  Care  should  be 
exercised  in  using  butterfly  valves,  vanes,  or  struts 
downstream  of  throttling  valves  because  of  the  heli- 
cal flow  pattern  caused  by  the  throttling  action. 
The  vertical  sleeve  valve  eliminates  noise,  vibra- 
tion, and  spray,  resulting  in  use  in  populated  areas 
without  difficulty.  Savings  from  the  development  ol 
valve  details  have  lowered  valve  costs.  Additional 
savings  are  anticipated  from  the  development  ol 
the  vertical  sleeve  valve.  (USBR) 
W71-10379 


TRANSIENTS  IN  PIPELINES  CARRYING 
LIQUIDS  OR  GASES, 

Michigan  Univ.,  Ann  Arbor. 
V.  L.  Strecter. 

Proceedings,  American  Society  of  Civil  Engineers, 
Transportation  Engineering  Journal,  Vol  97,  No 
TE1,  p  15-29,  Feb  1971.  15  p,  7  fig,  6  ref,  2  ap- 
pend. 

Descriptors:  "Fluid  flow.  Natural  gas,  Petroleum, 
Hydraulics,  Computer  applications,  "Pipe  flow, 
"Pipelines,  Unsteady  flow,  Compressors,  Pumps, 
"Water  hammer.  Fluid  mechanics.  Friction,  Equa- 
tions, Computer  programs,  "Transients,  Pressure, 
Mathematical  models. 

Identifiers:  Pipeline  surges,  "Method  of  charac- 
teristics, Pressure  waves. 

Unifying  equations  are  developed  for  unsteady  flow 
of  natural  gas,  water,  or  petroleum  products 
through  long  pipelines.  Second-order  accuracy 
terms  for  fluid  friction  are  used  with  exponential 
equations  in  common  use.  The  equations  arc  solved 
by  either  the  method  of  characteristics  or  the  cen- 
tered implicit  method.  Results  of  computer  studies 
indicate  stability  and  accuracy  of  the  implicit 
method,  although  more  computer  time  is  required 
than  for  the  characteristic  method.  ( USBR ) 
W71-I0395 


POWER  LOSSES  AND  FLOW  TOPOLOGIES  IN 
CONVERGING  MANIFOLD, 

California  Univ.,  Davis.  Dcpt.  of  Water  Resources. 

J.  Amorocho.  and  J.  J.  DcVrics. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal   of  the   Hydraulics  Division,   Vol   97,   No 

HYl.p  81-99,  Jan  1971.  19  p,  10  fig,  4  tab,  9  ref,  2 

append. 

Descriptors:  Coefficients,  Energy  losses.  Flow, 
"Hydraulic  models,  "Hydraulics,  "Manifolds, 
Pumping,  Head  losses.  Discharge  lines,  "Tests, 
Pumping  plants,  Experimental  data,  Junctions, 
Velocity,  Test  results.  Pressure,  Reynolds  number, 
Energy  transfer. 

Identifiers:  Topology,  Experimentation,  Experi- 
mental models. 

Power  losses  and  loss  coefficients  were  determined 
from  a  hydraulic  model  study  for  a  pumping  plant 
discharge  manifold  which  receives  flow  from  7 
equal-discharge  pump  units.  A  topologic  index  is 
used  to  characterize  the  combinations  of  pumps  in 
operation  and  to  represent  trends  in  energy  and 
power  losses.  For  a  given  total  plant  discharge,  cer- 
tain combinations  of  pump  units  in  operation  give 
lower  power  losses  than  other  combinations.  The 
topologic  indices  associated  with  these  pump  com- 
binations are  used  to  define  optimal  or  near  op- 
timal pumping  plant  operations.  The  topologic 
index  simplifies  testing  programs  for  multiple 
branch  manifolds  because  a  few  trials  can  be  used 
to  define  the  trend  of  the  power  transfer  coeffi- 
cient (USBR) 
W7I-I0397 
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C.  Hydraulic  Machinery 


ODEL  STUDY  OF  POWER  INTAKE  GATE  OF 
OSSYROCK  DAM, 

estcrn   Canada   Hydraulic    Labs.    Ltd.    (British 

ilumbia). 

ibert  A.  Robertson,  and  James  W.  Ball. 

iCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 

n.  Vol  97,  No  HY7,  Paper  8229,  p  889-906,  July 

71.  18  p,  16  fig,  1  rcf. 

scriptors:  'Hydraulic  models,  *Intakcs,  *Inttake 

tcs,     Damage,     Hydraulics,     Fluid     mechanics, 

ms.  Nozzles,  Orifices,  Penstocks. 

sntifiers:    *Tacoma   (Wash),   *Mossyrock   Dam 

'ash). 

ie  of  the  penstock  service  gates  at  Mossyrock 
m.  at  Tacoma,  Wash.,  catapulted  high  in  the 
:e  shaft,  rebounded,  and  inflicted  severe  damage 
itself,  its  embedded  steel  beam  sill,  and  its 
erating  mechanism  when  it  was  used  at  a  small 
cning  to  fill  the  penstock.  Tests  on  a  1 :26  scale 
Kiel  of  the  gate  and  penstock  to  ascertain  how 
:h  of  five  separate  forces  contributed  to  the 
apulting  action  and  to  develop  corrective  mca- 
cs  are  analyzed.  The  model  tests  showed  that  the 
:c  was  catapulted  up  the  shaft,  perhaps  as  much 
SO  ft.  and  that  major  alterations  to  the  gate  shaft 
sc,  not  feasible  for  the  Mossyrock  installation, 
uld  be  required  to  ensure  against  the  action, 
nditions  that  caused  the  model  gate  in  early 
ges  of  the  test  program  to  stop  at  small  openings 
ile  descending  at  slow  speeds  during  simulated 
ergency  closures  are  examined.  Measures  taken 
assure  model-prototype  similarity  and  com- 
risons  of  model  and  prototype  test  data  are 
scribed.  (Knapp-USGS) 
71-10168 


OBLEMS  WITH  LARGE  UNDERGROUND 
ATIONS  IN  ITALY, 

te  Nazionalc  per  I'Energia  Elcttrica,  Rome  (Ita- 

Dolcetta. 

per,  American  Society  of  Civil  Engineers  Na- 
nal  Water  Resources  Engineering  Meeting, 
oenix,  Arizona,  Jan  1 97  1 .  44  p,  18  fig,  7  tab,  30 


scriptors:  *  Underground  powcrplants,  Un- 
rground  structures.  Design,  Rock  properties,  Un- 
rground  openings.  Subsurface  investigations, 
mped  storage.  Rock  tests,  *Rock  mechanics, 
lite  element  method.  Stability,  Displacements, 
boratory  tests.  Pumping  plants.  Bibliographies, 
situ  tests,  Field  tests.  Foreign  design  practices, 
instruction, 
.•ntificrs:  Italy. 

ur  large  underground  pumping-generating  sla- 
ng are  under  construction  in  the  Alpine  range  in 
ly.  The  high  heads  involved  require  gencrator- 
bine-pump  sets  with  shafts  to  more  than  40  m 
ig.  The  required  size  of  the  underground  rooms 
:sents  rock  mechanics  problems  that  arc  more 
mplicated  than  any  encountered  in  the  past.  To 
istratc  how  these  problems  have  been  solved  in 
ly,  criteria  followed  in  exploration,  preliminary 
idies  for  design  and  construction,  and  check  of 
:  results  for  one  of  the  stations  (Lake  Delio)  are 
:sentcd.  The  Lake  Delio  underground  chamber 
!0  m  wide,  196  m  long,  61  m  high,  and  will  house 
riplex  units  having  a  total  capacity  of  1000  mw. 
c  station  will  operate  under  a  head  of  750  m. 
:ld  and  laboratory  tests  to  determine  the  physi- 
l-mechanical  properties  of  the  rock,  and  mea- 
rements  made  during  and  after  construction  to 
cck  results  of  rock  mechanics  analyses  are 
cussed.  A  study  of  a  complex  geomcchanical 
)dcl  to  determine  stability  of  the  chamber,  and 
ite  element  analyses  to  determine  displacements 
;  described.  Calculated  displacements  are  corn- 
red  to  measured  displacements.  (USBR) 
71-10402 


AGING     OF     OIL-FILLED     CABLE     DIELEC- 
TRICS, 

Fujikura  Cable  Works  Ltd.,  Tokyo  (Japan). 
S.  Kagaya,  T.  Yamamoto,  and  A.  Inohana. 
Institute  of  Electrical  and  Electronics  Engineers, 
Transactions    Power    Application    Systems,    Vol 
PAS-89,  No  7,  p  1420-1428,  Sept-Oct  1970.  9  p, 
1  1  fig,  I  2  tab,  9  ref,  3  disc. 

Descriptors:  'Dielectric  properties,  Dielectrics, 
♦Electric  cables.  Extra  high  voltage,  *Insulatingoil, 
Deterioration,  Laboratory  tests.  Aging  (Physical), 
Power  factor,  Foreign  research,  Temperature, 
♦Oil-filled  cables. 
Identifiers:  Dielectric  breakdown,  Japan. 

The  dielectric  power  factor  is  important  in  EHV 
cable  dielectrics,  and  is  the  most  suitable  measure 
for  evaluating  the  aging  stability  of  EHV  oil-filled 
cable  dielectrics.  A  description  of  aging  stability  for 
self-contained,  oil-filled  cable  dielectrics  is  given. 
The  power  factor  of  oil-filled  cable  dielectrics  over 
an  extended  period  and  the  dielectric  properties  of 
low-pressure,  self-contained,  oil-filled  cable 
withdrawn  from  service  were  studied.  Results  sug- 
gest that  the  increase  in  the  power  factor  of  oil- 
filled  cable  after  long  use  is  attributed  mostly  to 
deterioration  of  mineral  insulating  oil.  No  ap- 
preciable change  was  noted  in  the  insulating  paper 
used  in  the  cable.  (USBR) 
W7  1-1 0404 


ESTIMATE  OF  FORCES  EXERTED  AGAINST 
SPACERS  WHEN  FAULTY  CONDITION  OC- 
CURS, 

Hitachi  Cable  Ltd.,  Tokyo  (Japan). 

H.  Hoshino. 

Institute  of  Electrical  and  Electronics  Engineers, 

Transactions    Power    Application    Systems,    Vol 

PAS-89,  No  7,  p  1475-1484,  Sept-Oct  1970.  10  p, 

1  3  fig,  2  tab,  5  ref,  disc. 

Descriptors:  *Bundlcd  conductors,  Transmission 
lines,  *  Electrical  faults,  Galloping  conductors, 
♦External  forces.  Elasticity  (Mechanical),  Calcula- 
tions, Experimental  data,  ♦Spacers,  Electric  con- 
ductors. Foreign  research.  Spacing,  Tension, 
Weight. 
Identifiers:  Transmission  line  hardware,  Japan. 

Certain  problems  exist  concerning  spacers  in  bun- 
dle transmission  lines.  The  issues  involve  forces 
caused  by  fault  current,  hybrid  fluttering  (gallop- 
ing) of  the  bundle,  and  vibration;  other  problems 
such  as  wear,  fatigue,  and  relaxation  of  the  materi- 
als over  a  period  of  time  also  arise  because  of  these 
forces.  Existing  literature  on  forces  exerted  during 
a  fault  event  is  concerned  only  with  specific  condi- 
tions; predicting  the  force  applied  for  an  entirely 
different  condition  is  difficult.  The  summarized 
analysis  was  developed  by  common  basic  calcula- 
tions. A  tabulation  compares  calculated  values  of 
forces  on  spacers  with  measured  values.  (USBR) 
W71-I0409 


8D.  Soil  Mechanics 


THE  BEHAVIOR  OF  A  SOFT  RECENT  SEDI- 
MENT UNDER  EMBANKMENT  LOADINGS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(  England).  Dept.  of  Civil  Engineering. 

Peter  Michael  James. 

Quarterly  Journal  of  Engineering  Geology,  Vol  3, 

No  I,  p  41-53,  December  1970.  13  p,  6  fig,  1  tab,  6 

ref. 

Descriptors:   ♦Soil  mechanics,   ♦Tropical  regions, 

♦Soil  compaction,  ♦Soil  engineering,  ♦Foundation 

investigations.  Soil  properties,   Permeability,  Soil 

investigations.  Alluvium,  Sediments,  Canals,  Clays, 

Silts. 

Identifiers:  ♦Malaya. 

The  behavior  under  load  of  a  thick  deposit  of  nor- 
mally consolidated  recent  sediments  in  northwest 
Malaya  was  studied  by  means  of  full-scale  trial  em- 


bankments. Two  parallel  embankments  of  9  ft  and 
1  1  ft  in  height,  with  slopes  averaging  one  vertical  to 
two  horizontal  and  lengths  of  about  200  ft  were 
constructed.  The  in-situ  three-dimensional  permea- 
bility of  the  stratum  was  some  two  to  three  orders 
of  magnitude  higher  than  the  vertical  permeability 
computed  from  laboratory  tests.  Consolidation  set- 
tlements beneath  the  embankments  were  therefore 
extremely  rapid  and  largely  completed  within  two 
or  three  months  of  the  end  of  construction,  in  con- 
trast to  periods  of  years  predictable  from  oedome- 
ter  tests.  There  appeared  to  be  a  reduction  in  the 
permeability  of  the  soft  foundation  soils  undergo- 
ing settlement  as  well  as  an  increase  in  strength  of 
the  soils,  the  latter  occurring  largely  during  the 
early  consolidation  stages.  The  major  part  of  the 
settlement  is  believed  to  be  provided  by  secondary 
consolidation  of  the  soft  soils.  Normal  consolida- 
tion theory  of  settlement  predictions  is  shown  to  be 
applicable  only  for  loads  below  a  threshold  level. 
The  normally  consolidated  sediments  showed 
several  characteristics  typical  of  overconsolidation. 
(Knapp-USGS) 
W71-I0032 


LABORATORY     EVALUATIONS    OF    CANAL 

SOIL    SEALANTS.    AN    OPEN    AND    CLOSED 

CONDUIT     SYSTEMS     INVESTIGATION     OF 

FOUR  PROPRIETARY  MATERIALS 

PROPOSED  AS  CANAL  SOIL  SEALANTS  ON 

SILTY  SAND  IN  LABORATORY  PERMEAME- 

TERS, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineering 

and  Research  Center. 

C.W.Jones. 

Available  from  the  National  Technical  Information 

Service  as  PB-197  91  1,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Bureau  of  Reclamation  report  REC- 

ERC-70-l,Jan  1971.  18  p,  1 2  fig,  4  tab,  1  ref. 

Descriptors:  ♦Permeability,  ♦Soil  sealants,  ♦Canal 
linings,  Water  seals,  Laboratory  tests,  Sands,  Pervi- 
ous soils.  Water  seals,  Gels. 

Identifiers:  4Canal  sealants.  Chemical  sealants, 
♦Permeability  tests,  Open  and  Closed  Conduit 
System  Prog,  Seepage  control. 

Four  proprietary  materials  proposed  for  canal  sea- 
lants were  evaluated  in  the  Bureau  of  Reclamation 
laboratory.  Tests  on  silty  sand  specimens  of  12-in. 
(30.5-cm)  length  were  conducted  in  1  -in.  (2.5- 
cm)-dia  plastic  permeameter  tubes.  Permeability 
rates  of  the  soil  specimens  were  determined  before 
and  at  time  intervals  after  treatment.  Treatments  at 
rates  from  50  to  800  lb/acre  (56  to  896  kg/ha)  were 
generally  accomplished  by  mixing  the  sealants  with 
water  and  ponding  them  over  the  soil  specimen  sur- 
faces. Increments  of  the  soil  were  removed  from  a 
specimen  top  until  the  permeability  rose  to  the 
original  prctreatment  rate.  The  total  depth  of  soil 
removed  was  considered  to  be  the  effective  depth 
of  penetration  for  the  sealant.  One  sealant,  applied 
at  the  rate  of  100  lb/acre  (112  kg/ha),  significantly 
reduced  soil  permeability  and  penetrated  the  soil  at 
least  2  in.  (5.1  cm).  This  sealant  is  recommended 
for  further  testing  in  other  soil  conditions.  Another 
sealant  reduced  permeability  but  did  not  pentrate 
the  soil.  The  remaining  2  sealants  did  not  signifi- 
cantly reduce  the  permeability  rate.  In  several  tests, 
sealants  that  swell  into  soft  gels  when  wetted  were 
spread  on  the  soil  surfaces.  The  gels  did  not  seal  the 
soil  as  well  as  sealants  applied  mixed  with  water. 
W71-10201 


THE  SELETAR  SCHEME,  SINGAPORE, 

Binnie  and  Partners  (Malaysia). 

For  primary  bibliographic  entry  see  Field  03B. 

W71-10382 


PHREATIC   SURFACE   LOCATION   AFTER 
DRAWDOWN, 

Army  Corps  of  Engineers,  Vicksburg,  Miss;  and 

Purdue  Univ.,  Lafayette,  Ind. 

A.  H.  Dvinoff,  and  M.  E.  Harr. 

Proceedings,  American  Society  of  Civil  Engineers 

Journal   of  the   Soil   Mechanics  and   Foundation 
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Division,  Vol  97,  No  SM 1 ,  p  47-58,  Jan  1 97 1 .  1 2  p, 
13  Tig,  10  ref,  2  append. 

Descriptors:  Drainage,  'Drawdown,  Embank- 
ments, Earth  dams,  *Phreatic  lines,  Seepage,  Slope 
stability,  Soil  mechanics,  Unsteady  flow,  'Rapid 
drawdown.  Boundary  conditions,  Zoned  embank- 
ments, *Finite  difference  method. 
Identifiers:  Hele-Shaw  Model. 

To  determine  the  stability  of  an  earth  embankment 
following  rapid  drawdown,  the  phreatic  surface 
must  be  located.  Using  a  finite  difference 
technique,  the  partial  differential  equation  govern- 
ing unsteady  flow  in  porous  media  has  been  solved 
for  various  conditions.  Curves  and  equations'  are 
presented  for  locating  the  phreatic  surface  in  the 
previous  shell  of  an  embankment  having  a  vertical 
impervious  core  and  resting  on  an  impervious  foun- 
dation. The  embankment  may  be  constructed  with 
any  slope  angle.  The  phreatic  surface  can  be 
located  following  instantaneous  drawdown,  or  dur- 
ing and  after  drawdown  at  a  constant  rate.  To  as- 
sure validity  of  the  analysis,  calculations  using 
these  curves  and  equations  are  compared  with  the 
results  of  viscous  flow-model  studies.  (USBR) 
W71-10390 


LIMIT  ANALYSIS  OF  STABILITY  OF  SLOPES, 

Lehigh  Univ.,  Bethlehem,  Pa. 

W.  F.  Chen,  and  M.  W.  Giger. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal  of  the  Soil  Mechanics  and  Foundations 

Division,  Vol  97,  No  SMI,  p  19-26,  Jan,  1971.  8  p, 

3  fig,  3  tab,  3  ref,  2  append. 

Descriptors:  Soil  mechanics,  Energy  dissipation, 
Limit  design,  Earth  dams,  'Slopes,  Plasticity, 
•Slope  stability,  'Stability  analysis,  Failure  sur- 
faces, Equilibrium,  Embankments,  Safety  factors, 
Slip-circle  method. 
Identifiers:  'Limit  analysis,  Friction  circle  method. 

The  upper  bound  theorem  of  limit  analysis  was  ap- 
plied to  obtain  complete  numerical  solutions  for 
the  critical  height  of  slopes.  A  logarithmic  spiral 
mechanism  where  the  failure  surface  may  pass 
below  the  toe  was  assumed.  The  analysis  included 
existing  limit  equilibrium  solutions  and  previously 
obtained  limit  analysis  solutions  so  that  it  could  be 
considered  a  generalization  of  all  previous  solu- 
tions. Results  were  practically  identical  to  those  ob- 
tained by  existing  limit  equilibrium  procedures. 
The  upper  bound  method  may  be  much  more  con- 
venient to  use  in  many  cases,  and  places  the  matter 
of  stability  analysis  on  a  much  more  logical  ground. 
(USBR) 
W7I-I0393 


FIELD  SOLUTIONS  FOR  TURBULENT 
SEEPAGE  FLOW, 

Monash  Univ., Clayton  (Australia). 

A.  K   Parkin. 

Proceedings  American  Society  of  Civil  Engineers 

Journal  of  the  Soil  Mechanics  and  Foundations 

Division,  Vol  97,  No  SMI,  p  209-2 1 8,  Jan  1971.  10 

p,  5  fig,  29  ref,  2  append. 

Descriptors:  'Finite  element  method,  'Rockfill 
dams,  Groundwater,  Free  surfaces.  Porous  media, 
•Seepage,  'Slope  stability,  Soil  mechanics,  Flow 
nets,  Turbulent  flow.  Nonlinear  systems,  Laminar 
flow.  Overtopping,  Pore  pressure,  Stability  analy- 
sis, Phreatic  lines.  Bibliographies,  Porous  media 
flow,  Fluid  flow. 
Identifiers:  Nonlinear  properties.  Streamlines. 

A  finite  element  method  is  presented  for  analyzing 
nonlinear  flow  in  porous  media.  Such  problems  are 
frequently  of  the  free  surface  type,  and  are  as- 
sociated with  rockfill  dams,  flood  diversion,  and 
some  natural  slopes.  Because  of  the  changing 
geometry  of  the  elements,  the  nonlinear  flow  net 
cannot  be  obtained  readily  by  sketching  methods, 
but  computational  procedures  can  be  used  instead, 
obtaining  streamlines  and  equipotcntials  separate- 
ly. Comparisons  are  drawn  between  laminar  and 


turbulent  states;  the  latter  produces  higher  pore 
pressure.  Stability  analyses  on  overtopped 
rockfilled  banks  indicate  that  the  unstable  zone  is  a 
parallelogram  adjoining  the  downstream  face  hav- 
ing a  depth  of  two-thirds  the  height  of  the  bank  for 
all  profiles.  A  reasonable  indication  is  given  of  the 
volume  of  material  requiring  mesh  protection  for 
overtopping.  (USBR) 
W71-10394 


A  THEORY  FOR  THE  SHEAR  STRENGTH  OF 
ROCKFILL, 

Hydro-Electric  Commission,  Tasmania. 

J.  K.  Wilkins. 

Rock  Mechanics,  Vol  2,  No  4,  p  205-222,  Dec 

1970.  1 8  p,  8  fig,  1  tab,  10  ref,  2  append,  disc. 

Descriptors:  'Rock  fills,  'Shear  strength,  Friction, 
•Void  ratio,  Friction  coefficient  (Mechanical), 
Sliding,  'Sliding  resistance,  Rock  breakage,  Stress, 
Rock  mechanics,  Statistical  analysis,  Triaxial  tests, 
•Rockfill  dams,  Rock  slope  stability,  Slope  stabili- 
ty, Shear,  Foreign  research. 
Identifiers:  Tasmania,  Australia. 

Shear  strength  of  rockfill  is  controlled  by  the  basic 
angle  of  friction  of  rock  on  rock,  the  void  ratio,  and 
the  particle  breakage,  and  is  dependent  on  the  ratio 
of  major  to  minor  principal  stresses.  Statistical 
methods  combined  with  some  simple  assumptions 
based  on  experimental  work  were  used  to  derive 
formulas  for  the  shear  strength  of  rockfill. 
Theoretical  results  were  compared  with  results  of 
laboratory  triaxial  tests.  A  supporting  fabric  of  sta- 
ble particles  within  a  rockfill  mass  must  exceed 
one-half  the  total  volume  to  avoid  failure.  The  pro- 
portion of  unstable  particles  is  determined  by  the 
principal  stress  ratio  and  can  be  calculated  by 
statistical  methods.  The  proportion  of  broken  parti- 
cles is  linked  with  the  initial  void  ratio  and  the  max- 
imum principle  stress.  The  proportion  of  breakage 
does  not  increase  indefinitely  with  stress,  but 
reaches  a  limit  depending  on  the  initial  void  ratio. 
Broken  particles  can  be  considered  as  part  of  the 
voids  and  added  to  particles  rendered  unstable  by 
the  increasing  principal  stress  ratio  in  computing 
failure  stresses. 
W71-10403 


TECHNIQUE  FOR  STUDY  OF  GRANDULAR 
MATERIALS, 

Ecole  Polytechnique,  Montreal  (Quebec). 

S.  J.  Windisch,  and  M.  Soulie. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal  of  the  Soil  Mechanics  and  Foundations 

Division,  Vol  96,  No  SM4,  p  1  1 1 3- 1 1 26,  July  1 970. 

1 4  p,  1 2  fig,  7  ref,  2  append. 

Descriptors:  'Epoxy  resins,  Grain  sizes.  Materials 
tests,  'Sands,  Soil  stabilization,  'Granular  materi- 
als. Grouting,  'Cohesionless  soils,  'Soil  mechanics. 
Identifiers:  'Thin  sections,  AM-9  chemical  grout. 

A  technique  is  proposed  for  measuring  charac- 
teristics related  to  the  grain-pore  distribution  of 
granular  deposits  without  disturbing  the  original 
granular  structure.  The  technique  consists  of  suc- 
cessive phases  of  impregnation  with  2  different 
types  of  grout,  resulting  in  fixing  the  original  grain 
configuration  in  a  hard  epoxy  matrix.  Thin  sections 
are  readily  obtained,  allowing  determination  of  the 
required  characteristics  along  any  given  line  or 
plane  within  the  porous  deposit.  The  successive 
steps  of  the  experimental  technique  are  described 
and  accompanied  by  illustrations  and  sample  calcu- 
lations. The  technique  is  expected  to  have  a  wide 
range  of  applications  in  research  related  to  the 
study  of  granular  materials.  (USBR) 
W7 1-10405 


Division,  Vol  96,  No  SM4,  p  I  127-1 141  .July  1970. 
1 5  p,  8  fig,  1  tab,  1 4  ref,  3  append. 

Descriptors:  Probability  theory,  Reliability,  'Soil 
mechanics,     Levees,     'Settlement     (Structural), 
•Statistical      analysis,      'Subsidence,      Marshes, 
•Safety  factors. 
Identifiers:  •  Decision  theory. 

Application  of  theory  of  probability  permits  a  ra- 
tional approach  to  an  evaluation  of  the  meaning  of 
safety  factors  as  used  in  soil  mechanics.  The  Baye- 
sian  approach  shows  how  the  reliability  of  an  en- 
gineering analysis  depends  on  the  amount  and  na- 
ture of  the  engineer's  previous  experience  with 
similar  problems.  Statistical  decision  theory  is  ap- 
plied to  determine  a  course  of  action  logically  con- 
sistent with  the  decision-maker's  preferences.  A 
case  study  is  examined  involving  settlements  of 
reclaimed  marshland  and  associated  economic 
considerations.  The  reliability  of  settlement  predic- 
tions for  San  Francisco  Bay  mud  falling  within  20% 
of  the  actual  is  of  the  order  of  0.7.  For  the  given  set 
of  circumstances,  the  optimal  sample  size  varied 
between  zero  and  15,  depending  on  the  engineer's 
previous  experience.  Probabilistic  procedures  pro- 
vide a  framework  that  can  assist  the  engineer  to  or- 
ganize, accumulate,  interpret,  and  evaluate  ex- 
perience. (USBR) 
W7 1-10406 


CAPACITANCE  TECHNIQUES  FOR  RADIAL 
DEFORMATIONS, 

Purdue  Univ.,  Lafayette,  Ind;  and  Baghdad  Univ 
(Iraq). 

A.  G.  Altschaeffl,  and  L.  P.  Mishu. 
Proceedings,  American  Society  of  Civil  Engineers, 
Journal  of  the  Soil  Mechanics  Foundations  Divi- 
sion, Vol  96,  No  SM4,  p  1487-1491,  July  1970.  5  p, 
4  fig,  5  ref,  append. 

Descriptors:  Soil  mechanics,  *Soil  tests,  *Triaxial 
tests,  Capacitors,  Deformation,  Capacitance,  Elec- 
tric bridges,  Servomechanisms,  Soils. 

A  sensitive  device  for  measuring  radial  deforma- 
tions in  the  triaxial  test  is  described.  The  device 
measures  the  change  in  capacitance  associated 
with  a  changing  gap  around  the  specimen  and  does 
not  require  contact  with  the  soil  sample.  The  high 
potential  accuracy  of  capacitance  devices  and  the 
absence  of  a  need  to  touch  the  specimen  in  mea- 
surement suggest  the  usefulness  of  such  apparatus. 
Appreciable  calibration  and  shielding  of  stray  in- 
terferences are  needed.  Attaching  ser- 
vomechanisms to  perform  zero-lateral-strain-triaxi- 
al  tests  appears  possible.  (USBR) 
W7 1-10407 


8E.  Rock  Mechanics  and 
Geology 


A  THEORY  FOR  THE  SHEAR  STRENGTH  OF 
ROCKFILL, 

Hydro-Electric  Commission,  Tasmania. 

For  primary  bibliographic  entry  see  Field  08D. 

VV7 1-10403 


DECISION    THEORY    APPLIED    TO    SETTLE- 
MENT PREDICTIONS, 

Stanford  Univ.,  Calif. 

J.  I.  Folayan,  K.  Hocg,  and  J.  R.  Benjamin. 
Proceedings,  American  Society  of  Civil  Engineers, 
Journal  of  the  Soil  Mechanics  and  Foundations 


THE  MEASUREMENT  OF  ROCK  STRESS 
CHANGES  USING  HYDRAULIC  BOREHOLE 
GAGES, 

Terrametrics,  Inc.,  Golden,  Colo. 
J.  B.  Sellers. 

International  Journal  of  Rock  Mechanics  and  Min- 
ing Sciences,  Vol  7,  No  4,  p  423-435,  July  1970.  13 
p,  3  fig,  5  tab,  10  ref,  append. 

Descriptors:  'Rock  mechanics,  *Stress,  Borehole 

geophysics,    Modulus    of    elasticity,    *Flat    jack 

method,  Poisson  ratio.  Hydraulic  systems,  'Triaxial 

stress. 

Identifiers:  Borehole  deformation  gage. 

The  theory  and  methods  of  converting  pressure 
changes  in  cylindrical  and  flat  jack  types  of  hydrau- 
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ic  borehole  gages  to  rock  stress  changes  are 
described.  Young's  modulus  and  Poisson's  ratio  of 
he  rock  are  required  along  with  the  stiffness  of  the 
lydraulic  system.  Methods  are  given  for  determin- 
ng  these  quantities.  The  2  types  of  gages  were 
ested  in  the  laboratory  by  being  inserted  into  rock 
:ylinders  and  then  subjected  to  triaxial  stresses, 
rhe  theoretical  stress  changes  and  those  actually 
neasured  were  in  good  agreement.  For  rock  show- 
ng  plastic  flow,  the  flat  jack  fluid  pressures  should 
<e  maintained  at  or  above  the  inherent  rock  stress 
f  conversion  of  pressure  to  stress  changes  is  to  be 
iredictable.  (USBR) 
V71-10408 


ILAST-FRACTURING, 

Vestern  Co.,  Richardson,  Tex. 

ror  primary  bibliographic  entry  see  Field  08A. 

V71-10418 


(EST      WELL      DEPTH      IN      CRYSTALLINE 
tOCKS, 

Jniversal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 

on  Div. 

ror  primary  bibliographic  entry  see  Field  08A. 

V7I-10420 


\F.  Concrete 


.ONG-TIME  DURABILITY  OF  CONCRETE  IN 
EAWATER, 

JorgesTekniske  Hoegskole,  Trondheim. 
).  E.  Gjorv. 

ournal  of  the  American  Concrete  Institute, 
'roceedings  Vol  68,  No  1,  p  60-67,  Jan,  1971.  8  p, 
fig,  4  tab,  1  ref. 

>escriptors:  'Concrete,  Concrete  additives, 
'oncrete  properties,  'Concrete  technology, 
Concrete  tests,  'Durability,  'Sea  water,  Foreign 
esearch,  Deterioration,  Cements,  Portland  ce- 
dents, Curing,  Flexural  strength,  Compressive 
trength,  Admixtures,  Water-cement  ratio, 
'ermeability,  Research  and  development, 
dentifiers:  'Concrete  deterioration,  Norway, 
Longtime  tests,  Cement,  Content,  Undersea 
queduct  (Collective). 

v  comprehensive  series  of  longtime  tests  was 
tarted  in  1936  to  1943  to  examine  the  durability  of 
oncrete  continuously  exposed  to  sea  water.  More 
han  2500  concrete  test  specimens  were  exposed  to 
ea  water  at  temperatures  of  I  to  1 2  deg  C  at  a  sta- 
ion  near  Trondheim  Harbor,  Norway.  Effects  of 
8  different  cements,  addition  of  trass,  precuring, 
ement  content,  water-cement  ratio,  and  sea  water 
ersus  fresh  water  as  mixing  water  have  been  ex- 
mined.  Behavior  of  the  concrete  was  studied  by 
allowing  the  changes  in  flexural  and  compressive 
trengths.  Results  are  discussed  and  interpreted  on 
he  basis  of  chemical  analysis  and  petrographic  ex- 
mination.  Important  conclusions  are:  (1)  the  18 
lifferent  cements  showed  a  great  variation  in  re- 
istance  to  sea  water-the  less  durable  the  cement, 
he  more  important  the  influence  of  precuring,  ce- 
dent content,  and  water-cement  ratio;  (2)  for  ex- 
iosure  of  the  concrete  without  precuring,  only  the 
ligh  alumina  cement  and  the  2  blast  funace  ce- 
dents resisted  the  sea  water  fairly  well;  (3)  addi- 
ion  of  trass  generally  improved  the  durability  of 
he  concrete;  and  (4)  use  of  sea  water  versus  fresh 
rater  as  mixing  water  showed  no  significant  effect 
in  the  concrete  behavior.  (USBR) 
V71-10380 


"HEORETICAL  ANALYSIS  OF  THE  EFFECTS 
)F  AIR  VOIDS  IN  CONCRETE, 

Vest  Virginia  Univ.,  Morgantown. 

I.  B.  Martin,  and  R.  R.  Haynes. 

ournal    of    the    American    Concrete    Institute, 

'roceedings  Vol  68,  No  1 ,  p  36-4 1 ,  Jan  1 97 1 .  6  p,  5 

ig,  6  ref,  append. 


Descriptors:  Air  entrainment,  Effects,  'Theoretical 
analysis,  'Voids,  Concrete  properties,  'Concretes, 
Models,  Model  studies,  Mathematical  models, 
Porosity,  Porous  materials,  Modulus  of  elasticity, 
Equations,  Sound  Waves,  Concrete  technology. 
Identifiers:  Air  content,  Porous  concrete. 

A  physically  descriptive  model,  established  for 
porous  materials  such  as  concrete,  consists  of  a 
solid  matrix  containing  randomly  distributed  fluid- 
filled  voids  of  irregular  shapes  and  various  sizes. 
The  elastic  modulus  and  speed  of  sound  in  the 
model  are  investigated  analytically,  and  mathe- 
matical relationships  between  these  properties  and 
the  porosity  are  obtained.  Using  data  from  a  paper 
by  Kaplan,  the  theoretical  results  describe  the 
behavior  of  porous  concrete,  and  some  insight  is 
gained  into  the  differences  between  the  effects  of 
entrained  air  and  air  caused  by  incomplete  con- 
solidation. The  model  is  amenable  to  other  porous 
materials.  Application  to  ceramics  and  bone  has 
been  investigated  with  encouraging  results. 
(USBR) 
W71-10381 


ACOUSTILOG-NUCLEAR  LOGGING  IN  CASED 
WELLS, 

Dresser  Atlas,  Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  03B. 

W7I-10428 


8G.  Materials 


METALS    THAT    RESIST   CORROSION    SAVE 
MONEY. 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 

For  primary  bibliographic  entry  see  Field  04B. 
W71-10433 

09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9C.  Research  Facilities 


BUILDING  AND  OPERATING  A  FLOATING 
LABORATORY, 

Washington  Univ.,  Seattle.  Fisheries  Research  Inst. 
Lynwood  S.  Smith. 

Laboratory  Practice,  Vol  19,  No  7,  p  709-712, 
July,  1970. 

Descriptors:  'Laboratories,  'On-site  laboratories, 
'Research  facilities,  Evaluation,  Laboratory  equip- 
ment, Fish  handling  facilities,  Cost  allocation,  Con- 
struction costs. 

Identifiers:  'Floating  facilities,  Floating  laborato- 
ries, Barges. 

A  laboratory  for  the  study  of  the  environmental 
physiology  of  salmon  has  been  designed,  built  and 
operated  for  two  years  by  the  Fisheries  Research 
Institute  of  the  University  of  Washington.  The  98.5 
ft  barge,  Kuntuks,  is  equipped  as  a  self-contained, 
non-propelled  laboratory.  Experiences  are 
described  and  evaluated  in  comparison  with 
operating  an  ordinary  land-based  or  shipboard 
laboratory  in  terms  of  convenience,  cost  and  scien- 
tific capabilities  obtained.  (LeGore  -  Washington) 
W7 1-09986 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


AN    ANNOTATED    BIBLIOGRAPHY    ON    THE 
DESIGN  OF  WATER  RESOURCES  SYSTEMS, 

California  Univ.,  Los  Angeles.  Dept.  of  Systems 

Engineering. 

For  primary  bibliographic  entry  see  Field  06A. 

W7 1-09938 
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AN  ANNOTATED  LIST  OF  FAO  PUBLICA- 
TIONS ON  INLAND  WATER  POLLUTION,  AND 
WATER  QUALITY  AND  QUANTITY  WITH 
SPECIAL  REFERENCE  TO  FISH  LIFE  1957- 
1970, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy). 

For  primary  bibliographic  entry  see  Field  05C. 
W7  1-09981 


MEASURING  EVAPOTRANSPIRATION:  A 
REVIEW, 

Hull  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02D. 
W71-10013 

SEDIMENTATION-ANNOTATED  BIBLIOG- 
RAPHY OF  FOREIGN  LITERATURE  FOR  1968 
and  1969,  SURVEY  NO.  6, 

For  primary  bibliographic  entry  see  Field  02J. 
W71-I0034 

PHYTOPLANKTON  COEFFICIENTS  AS  A 
METHOD  OF  DEFINING  THE  DEGREE  TO 
WHICH  WATER  HABITATS  ARE  TROPHIC  an 
Polish), 

Instytut  Rybactwa  Srodigdowego,  Olsztyn-Kortowo 

(Poland).  Zaklad  Hydrobiologii. 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-10075 

TRACE  ELEMENTS  IN  WATER  -  A  BIBLIOG- 
RAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water     Resources     Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-10I90 

MERCURY  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water     Resources     Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-I0191 

STRONTIUM  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water     Resources     Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-10192 

COPPER  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water     Resources     Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-10I93 

MANGANESE  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water     Resources     Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-10194 

MAGNESIUM  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water     Resources    Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-I0195 

ZINC  IN  WATER  -  A  BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water     Resources    Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-I0196 

REAERATION  OF  STREAMS  AND  RESER- 
VOIRS ANALYSIS  AND  BIBLIOGRAPHY, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10202 
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SUBJECT  INDEX 


ABATE MENT 

ENFORCEMENT    AND    IMPLEMENTATION    OF    WATER    QUALITY    STANDARDS. 
W71-10126  '06E 

FREEDNAN    V    BORODGH    OF    WEST    RAZELTON     (PUBLIC    NUISANCE    CAUSED 
BY    DISCHARGE    OF    SEWAGE    INTO    DITCH) . 
1171-10197  06E 

ABRASION 

DURABILITIES    OF    SAND    SIZE    SCHIST    AND     'VOLCANIC     ROCK 
FRAGMENTS    DUPING    FLUVIAL    TRANSPORT,     ELK    CREEK,     BLACK    HILLS, 
SOUTH    DAKOTA, 
W71-10329  023 

ABSORPTION 

THE    DISTRIBUTION    OF    THE    MAJOR    AND    SOME    MINOR    ELEMENTS    IN 
MARINE    ANIMALS,     PART    II.        MOLLUSCS, 
W71-09982  05A 

TRACE    METAL    ACCUMULATION    BY    THE    AMERICAN    EASTERN    OYSTER, 

CRASSOSTREA    VIRGINICA, 

W71-10209  05C 

CHLORINATED    HYDROCARBON    PESTICIDE    RESIDUES    IN    WINTER 
FLOUNDER,    PSEUDO-PLEURONECTES     AMERICANUS,     FROM    THE    WEWEANTIC 
FIVER    ESTUARY,     MASSACHUSETTS, 
W71-10212  05C 

ABSTRACTS 

AN  ANNOTATED  BIBLIOGRAPHY  ON  THE  DESIGN  OF  WATER  RESOURCES 

SYSTEMS, 

W71-09938  06A 

SEDIMENTATION — ANNOTATED    BIBLIOGRAPHY    OF    FOREIGN    LITERATURE 
FOR     1968    AND    1969,     SURVEY    NO.     6, 
W71-10C3<4  02J 

TRACE    ELEMENTS    IN    WATER    -    A    BIBLIOGRAPHY. 


MERCURY    IN     WATER    -    A    BIBLIOGRAPHY. 
W71-10191 


STRONTIUM    IN    WATER 
W71-10192 


A    BIBLIOGRAPHY. 


COPPFR    IN    WATER    -    A    BIBLIOGRAPHY. 
W71-10193 


MANGANESE    IN    WATER 
W71-1019U 


MAGNESIUM    IN    WATER 
W71-10195 


A    BIBLIOGRAPHY. 


A    BIBLIOGRAPHY. 


ZINC    IN    WATER 
W71-10196 


A    BIBLIOGRAPHY. 


ACIDIC  WATER 

COMMUNITY    METABOLISM    IN     ACID    AND    ALKALINE     STRIP-MINE    LAKES, 
W71-09990  05C 

ACOUSTIC    SEDIMENT    METERS 

METHODS    OF    INVESTIGATION    OF    SFDIMENT    DYNAMICS    OF    RIVER 

ESTUARIES, 

W71-100U5 


02L 


ACTIVATED    SLUDGE 

METAL    TOXICITY    TO    SEWAGE    ORGANISMS, 
S71-10313  05C 

ADMINISTRATION 

STATE    WATER    OUALITY    CONTROL. 

S71-10123  06E 

CONSERVATION    OF    OIL    AND    GAS. 

S71-10110  06E 

HEALTH     MENACES. 

W71-10UU7  06E 

ADMINISTRATIVE    AGENCIES 

GRANTS    TOR    WATER    POLLUTION    CONTROL. 
W71-09939  06E 

CREATION    OF    THE    STATE    BOARD    OF    HEALTH. 
S71-09988  06E 

ROLFS    FOR    THE    PREVENTION    AND   CONTROL    OF    OIL    POLLUTION    IN    THE 

WATERS    OF    THE    COMMONWEALTH. 

W71-10115  05G 

CLEAN    WATER    BOND    LAW    OF     1970. 

B71-10130  06E 

TRANSPORTATION    AND    DISPOSAL    OF    WASTE. 
W71-10131  06E 

WATER    QUALITY    CONTROL    ACT. 

W71-10138  06E 

POWERS     AND    DUTIES    OF    STATE    CONSERVATION    COMMISSION    AND    WATER 

RESOURCES    BOARD. 

W71-101U1  06E 

DISPOSAL    OF    OIL    WASTES. 

W71-10113  06E 


ENVIRONMENTAL    QUALITY    COMMISSION. 
W71-  101UU 


POLLUTION    FROM    BOATS     AND    VESSELS, 
W71-10161 


05G 


BY-PASSING  OF  SEWAGE,  INDUSTRIAL,  AND  OTHER  WASTE  TREATMENT 
PLANTS   AND  EMERGENCY,  ACCIDENTAL,  OR  OTHER  EXCESSIVE  SPILLS 
AND  DISCHARGES  OF  SEWAGE,  INDUSTRIAL  OR  OTHER  WASTES. 
W71-10167  05G 

WATER  POLLUTION  CONTROL. 

W71-10223  06E 

POWERS  AND  DUTIES  OF  GAME  AND  FISH  DEPARTMENT— POLLUTION  OF 

WATERS. 

W71-10232  06E 

OKLAHOMA  RESOURCES  DEVELOPMENT  ACT  OF  1965. 
W71-102UU  06E 

POWERS  AND  DUTIES  OF  BOARD  OF  HEALTH — SANITARY  STANDARDS  FOR 

PROTECTION  OF  WATER  RESOURCES. 

W71-102U9  06E 

WATER  POLLUTION  CONTROL  IN  COLORADO, 
W71-10255  05G 

WATER  POLLUTION  CONTROL  (ALLOCATION  OF  REGULATORY  POWER  IN 

TEXAS)  , 

W71-10263  06E 

THE    TEXAS    WATER    QUALITY    BOARD, 

W71-10265  05G 

FORTY    YEARS    OF    WATER    POLLUTION    CONTROL    IN    WISCONSIN  A    CASE 

STUDY, 

W71-10275  05G 

IMPLEMENTATION    OF    NATIONAL    ENVIRONMENTAL    POLICY. 
W71-10285  06E 

WATER    QUALITY     ACT. 

W71-10290  06E 

WATER    POLLUTION     (STATUTORY    AUTHORITY    FOR    ADMINISTERING 

POLLUTION    CONTROL    PROGRAM). 

W71-10291  06E 

POLLUTION    OF    WATERS. 

W71-10292  06E 


WATER    CONSERVATION    COMMISSION. 
W71-1029U 


06E 


STATE    FINANCIAL    ASSISTANCE    TO    PUBLIC    AGENCIES    FOR     POLLUTION 

CONTROL    FACILITIES. 

871-10301  06E 

STATE    WATER    POLLUTION    CONTROL. 

W71-10306  06E 

COLORADO    WATER    POLLUTION    CONTROL  ACT    OF     1966. 
W71-10308  06E 

ADMINISTRATIVE    DECISIONS 

DISCHARGES    FROM    HOUSEBOATS    ON    OR  IN    THE    WATERS    OF    THE    STATE. 
W71-10128  06E 

FINANCIAL    RESPONSIBILITY    FOR    OIL  POLLUTION    CLEANUP. 
W71-10133  06E 


DISCHARGES    OF    OIL    FOR    RESEARCH, 
DEMONSTRATION    PURPOSES. 
W71-1013« 


DEVELOPMENT    AND 
06E 


ADMINISTRATIVE    PROCEDURE     (PERMITS    FOR    DISCHARGES    OR    DEPOSITS 

INTO    NAVIGABLE    WATERS). 

W71-10135  06E 

RIVER    CONSERVANCY    DISTRICTS — POLLUTION   CONTROL. 
W71-10282  06E 

ADSORPTION 

ADSORPTION    OF    CHLORINATED    HYDROCARBON    PESTICIDES    BY 
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H  "•  100911  n^r 

MERCURY  IN  SELECTED  FISH  PROTEIN  CONCENTRATES, 
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'REQUENCY     RESPONSE    ANALYSIS 

PROCFSS    CONTROL    MODEL    FOR    OXYGEN    REGENERATION    OF    POLLUTED 
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PALAEMONETES    KADIAKENSIS, 
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W71-10375  05G 

ISCCHEMTSTRY 
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MACKENZIE    DELTA    AREA,     NORTHWEST    TERRITORIES, 
W71-100U9  02C 

ECRGIA 
WATER    USE    CLASSIFICATIONS    AND    WATER    QUALITY    STANDARDS. 
W71-10312  06E 

HYBEN-HERZBERG    LENSES 
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W71-10017 
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W71-10033 
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W71-10130 

POLLUTION    CONTROL    BONDS. 
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W71-10226 
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GRANTS     FOP    WATER    POLLUTION    CONTROL. 
W71-09939  06E 

AGPICOLTURE    AS    A    SOURCE    OF    WATER    POLLUTION, 
W71-10375  05G 

RANOIAP     MATERIALS 
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W71-10  350  02C 
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POLLUTION    OF    UNDERGROUND    WATER. 
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GROUNDWATER    IN    DELTAS    OF    THE    BONNEVILLE    BASIN 

BASIN,     U.S.A., 

W71-10052  02P 
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ESTIMATING    STORAGE    CAPACITY    IN    DEEP    ALLUVIUM    BY    GRAVITY- 
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OPTIMUM    PUMPING    CONDITIONS    FOR    WELLS    LOCATED    IN    UNCONFINED 

COASTAL    AQUIFERS, 

871-100  17  OUB 

INTERACTION    OP    PHRBATIC    WATER     AND     SURFACE    WATER    IN    THE 
DANUEE    DELTA     (FRENCH  INTERACTION    DES    EAUX    PHREATIQUES    ET 

DES    EAUX    DE    SURFACE    DANS    LE    DELTA    DU     DANUBE), 
W71-10055  02F 

VARIATIONAL    PRINCIPLES    FOR    FLUID    FLOW    IN    POROOS    MEDIA, 
W71-10318  02F 

GROUNDWATER    RECHARGE 

VERTICAL    RECHARGE    OF    UNCONFINED    AQUIFER, 
W71-10176  02G 

TRANSPORT    OF     MINERAL    OIL    COMPONENTS    TC    GROUNDWATER — 1. 
MODEL    EXPERIMENTS    ON    THE    TRANSFER    OF    HYDROCARBONS     FROM    A 
RESIDUAL    OIL    ZONE    TO    TRICKLING    WATER, 
W71-10325  05B 

HARBORS 

SELECTION    OF    OPTIMUM    ALIGNMENT    LENGTH,     AND    HEIGHT    OF 

BREAKWATERS,     NEW    BUFFALO    HARBOR,     HICBIGAN  HYDRAULIC    MODEL 

INVESTIGATION, 

W71-100O8  08B 


W71-10009 


08B 


REGULATION    OF    COMMERCIAL    SHIPPING    IN    HARBORS    TO    CONTROL 

WATER    POLLUTION. 

W71-10305  06E 


HATCHERY    WASTE    DISPOSAL 

DISPOSAL    OF    HATCHERY    WASTES, 
W71-10  36U 
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HATCHING 

HATCHABILITY    OF    EGGS    OF    TRIOPS    CANCRIFORBIS     (BOSC)     IN 
SOLUTION    OP    CHLORIDES     AND    SULFATES, 
W71-09991  05C 

HAWAII 

ADMINISTRATION    OF    POLLUTED    WATERS, 
871-10253  06E 

ENVIRONMENTAL    QUALITY    CONTROL. 

W71-10289  06E 

WATER    POLLUTION    CONTROL. 
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HAH-HYD 
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BATER    QUALITY    STANDARDS. 
H71-10299 
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REGULATION    CF    COMMERCIAL    SHIPPING    IN    HARBORS    TO    CONTROL 

BATER    POLLUTION. 

H71-10305  06E 


FURNISHING    POTABLE    HATER. 
H71-10U35 
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HAZARDOUS  MATERIALS 

ATLANTA    COASTAL    REGION,     MULTI    AGENCY    OIL    AND    HAZARDOUS 
MATERTAIS,     POLLUTION    CONTINGENCY    PLAN,     REGION    IV. 
H71-10200  05G 

HEAT  BALANCE 

THERMAL    INTERACTION    OF    THE    ATMOSPHERE    AND    THE    HYDROSPHERE    IN 
THE    ARTIC     (RUSSIAN         TEPLOVOYE    VZATMODEYSTVIYE    ATMOSFERY    I 
GIDPOSFEPY    V    ARKTIKE) , 
B71-09962  02C 

TOTAL    EVAPORATION    IN    THE    AMUR    OBLAST    AND    MARITIME    TERRITORY 
LURING    SUMMER    MONTHS     (RUSSIAN  SUMMARNOYE    ISPARENIYE    ZA 

LETNIYE    MFSYATSY    V    AMORSKO-PRIMORSKOY    OBLASTI) , 
B71-10187  02D 

RELATIONSHIP    BETBEEN    ANNUAL    RUNOFF    OF    RIVERS    OP    EASTERN 
SIBERIA    AND    THE    SOVIET    FAR    EAST    AND    THE    HEAT /MOISTURE    RATIO 
(RUSSIAN  ZAVISIMOST'     GODOVOGO    STOKA    REK    VOSTOCHNOY    SIBIRI 

I    DAL'NEGO    VOSTCKA    OT    SOOTNOSHENIYA    TEPLA    I    YLAGI) , 
871-10188  02D 

HEAT    FLCB    TC    MELTING    ICE    ON    THE    USSURI    RIVER     (TEPLOPRIKHOD    K 

TAYUSHCHEMU    L  •  DU    REKI    USSURI), 

B71-103U9  02C 

HEAT    FLOB 

HEAT   FLOB    TC    MELTING    ICE    ON    THE    USSURI    RIVER     (TEPLOPRIKHOD    K 

TAYUSHCHEMU    L '  DU    REKI    USSURI), 
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HEAT    RESISTANCE 

EFFECTS    OF    SUPERABUNDANT    OXYGEN    ON    THERMAL    TOLERANCE    OF 
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B71-09985  05C 

HEAT    TRANSFER 

VTE    PILOT    PIANT    ANNUAL    REPORT    FOR    THE    PERIOD    ENDING    JULY     1, 
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H71-09976  03A 

HEAVY  METAL  TOXICITY 

METAL    TOXICITY    TO    SEBAGE    ORGANISMS, 
B71-10313  05C 
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MERCURY    COMPOUNDS    REDUCE    PHOTOSYNTHESIS    BY    PLANKTON, 
H71-09980  05C 

OHIO    V    BYANDOTTE   CHEMICALS  CORP     (SUPREME    COURT    DECLINES 

ORIGINAL    JURISDICTION    OVER  BATER    POLLUTION    COMPLAINT    BY 
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B71-10153  06E 
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MERCURY    IN    SELECTED    FISH    PROTEIN    CONCENTRATES, 
H71-10206  05C 

TPACI  METAL  ACCUMULATION  BY  THE  AMERICAN  EASTERN  OYSTER, 

CRASSOSTREA  VIRGINICA, 

H71-10209  05C 

METAL  TOXICITY  TO  SEBAGE  ORGANISMS, 
B71-10313  05C 

HEFTACHLOP 

FIFE  ANTS,  HEPTACHLOR,  AND  FISH  KILL, 
B71-09993  05C 

CHLORINATED    HYDROCARBON    PESTICIDE    RESIDUES     IN    BINTER 
FLOUNDER,     PSEUDO-PLEUFONECTES    AMERICANOS,     FROM    THE    BFBEANTIC 
FIVER    ESTUARY,     MASSACHUSETTS, 
H71-10212  05C 

HEPTACHLOR    EPOXIDE 

CHLORINATED    HYDROCARBON    PESTICIDE    RESIDUES     IN   BINTER 
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B71-10212  05C 

HIGH    PLAINS 
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IMPLEMENTATION    OF    NATIONAL    ENVIRONMENTAL    POLICY. 
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"'"'ir.AL    DISTRIBUTION    OF    PH    VALUES    OF    THERMAL    SPRINGS    OF    THE 
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H71-10T>9  02K 
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MERCUPY    POLLUTION       INTEREST    IN    IT    NOB    ON    THE    UPSHIDG, 


H71-10088 
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HURRICANES 

EFFECTS    OF    HURRICANE    BARPIER    ON    NAVIGATION    CONDITIONS    IN 
EAST    PASSAGE.        NARRAGANSETT    BAY,     RHODE    ISLAND         HYDPAULIC 
MODEL    INVESTIGATION, 
B71-10000  08B 

HYALCCHLORELLA    MARINE 

THE    CHARACTERIZATION    OP    HYALCCHLORELLA    MAPINA    GEN    ET    SP    NOV 
A    NEB    COLOURLESS    COUNTERPART   OF    CHLORELLA, 
H71-10090  95C 

HYDRATES 

NEUTRON  INELASTIC  SCATTERING  INVESTIGATION  OF  HATER  AND 

IONIC  SOLUTIONS, 

H71-0997(l  01B 

HYDPAULIC    MODELS 

OUTLET    STRUCTURE    FOR  EAU    GALLE    RESERVOIP,    EAU    GALLE    RIVER, 

HISCONSTN,    HYDRAULIC  MODEL    INVESTIGATION, 
H71-09998  08B 

NAVIGATION  CONDITIONS  AT  MILLERS  FERPY  LOCK  AND  DAM,  ALABAMA 
RIVFE,  ALABAMA.   HYDPAULIC  MODEL  INVESTIGATION, 
B71-09999  08B 

EFFECTS    OF    HURRICANE    BARRIER    ON    NAVIGATION    CONDITIONS    IN 
EAST    PASSAGE.        NARRAGANSETT    BAY,     RHODE    ISLAND         HYDRAULIC 
MODEL    INVESTIGATION, 
B71-10000  08B 

MODERNIZATION    OF    FILLING    AND    EMPTYING    SYSTEM,    EXISTING 
MCALPINE    LOCK     (OLD    NO.     HI) ,    OHIO    RIVER,    LOUISVILLE, 
KENTUCKY  HYDRAULIC    MODEL    INVESTIGATION, 

H71-10001  08B 

CONTROL    STRUCTURE,     LITTLE    SICUX    RIVER,    IOHA,     HYDRAULIC    MODEL 

INVESTIGATION, 

H71-100C2  08B 

MAGIC  ISLAND  COMPLEX,  INCLUDING  KEHALO  BASIN  AND  AIA  HAI 

BOAT    HARBOR,     HONOLULU,     OAHU,     HABAII.        HYDRAULIC    MODEL 

INVESTIGATION, 

W71-10003  08B 

DROP    STPUCTURE    FOR    GERING    VALLEY    PROJECT,     SCOTTSBLUFF 
COUNTY,    NEBRASKA  HYDRAULIC    MODEL    INVESTIGATION, 

B71-1000H  08B 

NAVIGATION    CONDITIONS    AT    MCALPINE    LOCKS    AND    DAM,    OHIO    RIVER. 

HYDRAULIC    MODEL    INVESTIGATION, 

B71-10005  08B 

NAVIGATION    CONDITIONS    AT    COLUMBIA    LOCK    AND    DAM,     QUACHITA 

PIVER    LOUISANA, 

B71- 10006  08B 
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H71-10168  08C 
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WISCONSIN,    HYDRAULIC  MODEL    INVESTIGATION, 
H71-0999S  08B 

MODERNIZATION    OF    FILLING    AND    EMPTYING    SYSTEM,     EXISTING 
MCALPINE    LOCK     (OLD    NO.     HI),    OHIO    RIVER,    LOUISVILLE, 
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71-10050  02L 
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171-10051  02F 
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PALAEOMONPTES    KADIAKENSIS 

LEVELS    OF    INSECTICIDE    RESISTANCE    IN    FRESH-WATER    SHRIMP, 

PALAEMONETS    KADIAKENSTS, 

W71-1C08U  05C 

FALFCCUFRENT    INDICATORS 

WIND-OPIENTFD    GASTROPOD    SHELLS    AS    INDICATORS    OF    PAIECWTND 

DIRECTION, 

W71-10330  12J 

PPMLTCO    ESTUA°Y(NC) 

HYDROLOGY    OF    THE    PAMLICO    ESTUARY     IN    THE    STATE    OP    NOPTH 

CAROLINA, 

W71-100SO  02L 


!»»"  MARTN"  =OAFP. 
W71-102B6 


ifiE 


DISCHARGING    R"FDSr    INTO    PRATNAGF    FACILITIES     PROHTBTTED. 
W71-1"207  06E 


PLANT    OPERATION     (WASTR    ~»u»TMENT    "ISFOSAL    'ECU  1°  E«  Ff'TS) 
V71-1«3P0  06? 


PARAMETRIC    HYDROLOGY 

THE    DSF    OF    THE    TERM     'LINEARITY*     AS    APPLIED    TO    HYDPCLOGICAL 

MODELS, 

W71-10O20  02* 

DETEPMINING    SIGNIFICANCE    AND    PFECISION    OF    ESTIMATED 
PARAHETEPS    FOR    RUNOFF    FROM    SEHIARID     WATERSHEDS, 
W71-1P027  02A 


STAT"    FTNAVCTnt     ASct,;t,»Ct,    ~rs    puptTC    AGFNCI"S    FOR    °0»  Lth 

CCNTPOL    FACILITIES. 

S7i-i«3«1  06E 


PAP'ICLF    MOVEMBNT(BSD    LOAD) 

LONGITUDINAL    DISPERSION    OF    BED-MATERIAL    PARTICLES, 
W71-1P169  02J 


T'fOVEMEN"    0"    BW»PCOO'PS?=     Cc    TRAINS    WEST    o  F    CASCADES. 
W71-T>U3B  06E 


KLAMATP    ?tvcR    FAS"N    CO"PAC 
W71-1007Q 
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OPGANT    CCrpoCNDS 

tTS^OLVFP    ORGANIC    PHOSPHORUS    HC»**!M    BY    MA°INF 

FHTTOPLANFTON, 

K71-10OR3  nsc 

0?GANTC    >I*T!? 

DISSOLV""    ORGANIC    "'."T'P    ANT    PHYT"PLANFTO«IC    poPDUCTTyl" 

»APL    IA?FF, 

y71 -1^070  nsr 

t*!E    ?np"    Sr>"RC"S    "r    LAKr    ZOOPLAHKTON     (IN    "OLISH), 
W71-10',ou  0<kC 


^TTCLE    SHAPE 
ANALYSIS    OF    S  EOT"!  ENTATION    DATA, 
W7  1-10  ;15 


02J 


PAFTICLE     SIZE 

PHOTOGRAPHIC    "E-HOD    OF    COARSE    SEDIMENT    GRAIN-SIZE     ANALYSIS 
(RUSSIAN       FOTOGRAFTCH'SKIY    HETOD    GRA NULOHETPICHE SKCGO 
ANALIZA     Kc0PNYKH     NANOSOV) , 
W71-P9966  02J 

PARTICLE    SIZE,     WATER-STABLE    AGGREGATES,     ANE    "ACTEPIAL 

POPULATIONS     IN    LA*S    SEDIMENTS, 

W71-inP6Q  0CC 

DUBSBIIITIFS    OF    SAND    SIZE    SCHIST     AND     'VOLCANIC     ROCK 
FRAGMENTS    CURING    FLUVIAL    T?A  HSPOUT,     EL«!    CREEK,     BLACK    HILLS, 
SOUTH    DAKOTA, 
*71-m329  02J 


TRE    M""AL    CO"OIFXI"G    CAPACTTY    AND    TH"    NAti""1    OF    "i- 
CHELATING    LIGANPS    OF    WATFP    "XTPAC?    OF    POULTPY    LITttR, 
V71-1^1P2  ^CA 

'?OLYWA~FR'    AVD    Si'V  SIMILA  RI"T"S    3ETW»"N    THE    TNFP«PC 

SPFCtca, 

W71-1"322  01B 


SIZE    ANALYSIS    0"    SILT    AN"    CLAY    BY    HY DFOPHOTOMEtp?( 
W71-10332  02J 


PATH    OF    POLLUTANTS 
DISSOLVED    SOLIDS 
TO    FIELD    DATA, 
W71-CO902 


DI5CHAR3E    RELATIONSHIPS, 
05B 


2.       APPLICATIONS 


ORGANIC    CARBON    AND    NITROGEN     IN    THF    SURFACE    SEDIMENTS    0' 

T»"ES    ONTA»T0,     FPIF,     AND    IHJPON, 

■.71-10327  osa 

ORGANTC  PESTICIDES 

ADSORPTION    CF    CPLOPIIHTEE    f YDPOCA'PON    PES'ICIDES    'Y 

MICROBIAL    FLOC    AND    LAKE    SEDIMENT    AND    ITS    ECOLOGICAL 

IM"LICATIONS, 

V11-1i!>ft  ni;c 


NITPATE    AND    WATER    SUPPLY 
W7  1-09°52 


SOURCE    ANC    CONTROL. 


NITRATES     IN    WATER    SUPPLIES   -    THE    PROSl"", 
W71-P9953  05B 


THE    NITROGEN    CYCLE. 
W71-0995U 


WATER    PC1L0TT0N    AND    SELF-PU' 

FFLOW  FEORARA, 

W1-1012U 


SUEJECT 
7TCATION    STUDY    ON    THF    PO    btver 
05B 


tdanSPOet    n"    lIH'fU  Oil    COMPONENTS    TO    GROUN  DW  ATE"-- 1 

MODEL    "XPFPT1FNTS    ON  tHF    TPANSFEF    OF    HYDROCARBONS    FFOli     A 

PFSIDUAI    OIL    ZONF    TO  TPIC'l'»G    BJfip, 
B71-10325  05B 

TTMF    VARYING    K ATRFM ATTCAL    MODEL    FOE    WATER    OUALTTY 
W71-1"326  n5B  -** 

PFAK    DISCHARGE 

A    FLOOD    PYDEOGRAPH    FORECAST    FOR    RIVERS    OF    EASTERN 
TPANSBAYKAL    EASED    ON    PPECTPTT A'lON     (PUSSTAN  PROGNOZ 

GTEEOGRAFA    PAVODKOV    RFK    VOSTOCHNOGO    ZABAYKAL'YA    FO    OSADKAM)  . 
W7  1-  1 P 1  P  1  0  U  A 

PENNSYLVANIA 

F»'FD«AN    V    BOROUGH    OF    WEST    HAZELTON     (PUBLIC  "NUISANCE    CAUSED 
BY    DISCHARGE    OF    SEWAGE    INTO    BITCH). 
■71-10197  06F 


TREATMENT    REQUIREMENTS. 
■71-10276 

MINF    DPAINAGE. 
W71-10277 

SPECIAL  REGULATIONS. 
W71-10278 

REGULATIONS    FOR    PUBLIC    WATEP    SUPPLY 
W71-10279 


06E 
06E 
06E 
06E 


PERMAFROST 

ELECTRICAL    RESISTIVITY    MEASUREMENTS     IN    FROZEN    GROUND, 
MACKENZIE    DELTA    AREA,    NORTHWEST    TERRITORIES 
W71-1O0U9  02C 

PFRMEAEILITY 

LABOPATCRY    EVALUATIONS    OF    CANAL    SOIL    SEALANTS.        AN    OPEN    AND 
CLOSED    CONDUIT    SYSTEMS    INVESTIGATION    OF    FOUR    PPOPRTETAPY 
MATERIALS    PROPOSED    AS    CANAL    SOIL    SEALANTS    ON    S^LTY    SAND    TH 
LABORATORY    FFRMEAMETEPS , 
■71-10201  08„ 

PERMEAPILTTY    TESTS 

LABORATORY    EVALUATIONS    OF    CANAL    SOIL    SEALANTS.        AN    OPEN    AND 
CLOSED    CONDUIT    SYSTEMS    INVESTIGATION    OF    FOUR    PROPRIETARY 
MATERIALS    PROPOSED    AS    CANAL    SOIL    SEALANTS    ON    STLTY    SAND    T» 
IABORATCRY    FERMEAMETERS, 
■71-10201  08D 

PERMITS 

ADMINISTRATIVE    PROCEDURE     (PERMITS    FOR    DISCHARGES    OP    DEPOSITS 

INTO    NAVIGAELE    WATERS). 

■•71-10135  Q6E 

REGULATIONS    FOR    PREVENTION    OF    POLLUTION    OF    SUBSURFACE    WATERS 

CF   the.    STATE, 

■71-10157  05G 

BY-PASSING     CF    SEWAGE,     INDUSTRIAL,     AND    OTHER    WASTE    TREATMENT 
PIANTS       AND    EMERGENCY,     ACCIDENTAL,     OR    OTHER     EXCESSIVE    SPILLS 
AND    DISCHARGES    OF    SEWAGE,    INDUSTRIAL    OP    OTHER    WASTES 
W71-10167  05G 


INJFCTION    WELL     ACT. 
S71-1P229 


06E 


06F 


OKLAHOMA    WATER    POLLUTION    CONTROL    ACT    op    iqc; 
■71-10238  06E 

PEEMITS    TO    DISCHARGE    SEWAGE,     INDUSTRIAL    WASHES    OR    OTHER 

WASTES. 

■71-10273  06E 

HTNE    DRAINAGE. 
■71-10277 

WATER    POLLUTION    CONTPOL. 

■71-10298  „6p 

PROTECTION    OF    LAKE    TAHOE    WATFRSHFD. 
S71-10307  0fiE 

DISPOSAL    OF    BRINES    AND    MINERALIZED    WATERS. 
»71-10»»1  Q6E 

PEPSTSTENCE 

INSECTICIDE    USAGE    AND    RESIDUES    IN    A    NEWLY    DEVELOPED    GREAT 

FLATNS     IRRIGATION    DISTRICT, 

W71-P99U1  0SB 

PPSTTCTPE    CRTFT 

FTPF    ANTS,     HPPTACHLOP,     AND    FISH    KILL. 
■71-09993  05c 

PESTICIDE    K^NFTjcS 

INSECTICIDE    USAGE    AND    RESIDUES     IN    A    NEWLY    DFVELOPFD    GREAT 

FLAINS     TRR7G»tIOn    DTSTPTCT, 

W71-099U1  0SB 


re'    pEcmnp-    TN    MARINE     FHYTOFLANKTON 

1969, 

■71-0998U  0S)1 

"""'HUP-     IN     the    MAPINE    ENviRONMFNT 
■71-09992  05c 


INCREASE    FROM     1955    TO 


CHLOPINATED    HYDROCARBON    PESTICIDE    RESIDUES    t,    bib-fp 
FLOUNDER,     PS  EUDO-  PIEUPONECTES    AMEEICANUS,     ?->0N    t„f    VivfKV,Jr 
EIVER    PSTUAPY,     MASSACHUSETTS,  "•- 

W71-10212  05c 

PESTICIDE    RESIDUES 

INSECTICIDE    USAGE    AND    RESIDUES    IN    A     NEWLY    DEVELOPED   GRe.t 
PLAINS    TPPTGATION    DISTRICT,  "BUWBB    ,b.a 

W71-099U1  rj5B 

DDT^pESTDUES    TN    Bm„    p„ytof1ankT0N         INC?EASF    FPCH    1955    tC 
W71-0998U  0SA 

PESTICIDES    IN    THE    MARINE    ENVIRONMENT, 
W71-09992  05c 

THE    CONTRIBUTION    OF    URBAN    AND    AGRICULTURAL    P'STICICE    US'    to 
THE    CONTAMINATION    0"    tHE    rpd    CE,tP    „„.,, 
W71-10035  05B 

RESIDUES  OF  DDT,  DDE  AND  DDD  IN  PISH  IN  TPF  SASKATCHEWAN 
"TVER  AFTER  USING  DDT  AS  A  BLACKFLY  LAPVICIDE  FOP  TWENTY 

W71-1Q086  ->=;<; 

CHLOFTNATEn    HYDROCARBON    PES'ICID'    RESIDUES    IN    WTNTtp 
FLOUNDER,     PSEIJDO-PLEURONFCTES    AMEPICANUS,    FROM    'Hr"»r>B.,rTC 
EIVER    PSTUAPY.     MASSACHUSETTS, 
W71-10212  osc 

PESTICIDE    TOXICITY 

PESTICIDES    IN    tHE    RAPINE    environment 
W71-09992  05c 


FIRE    ANTS,     HEPTACHLO* 
W7 1-09993 


AND    FISH    KILL, 


rice 


PESTICIDES 

PESTICIDES  IN  THE  MARINE  FNVTRONHENT 
W71-09992  ~   05c 

PESTICIDE    POLLUTION, 

W1-1026U  05G 

EFFECT    OF    AGRICULTURE    ON    WAtEP    QUALI'Y 
W71-10376  g5G 

PHOSPHATES 

SOLUBILIZATION    OF    tricaLCIUM    PHOSPHATE    BY    BLUE-GREEN    ALGAE 
W71-1P070  Q5c  ' 

PHOSPHATE    ADSORPTION    BY    KACLIN    IN    SALTNE    e>,v  T»ONN  ents 
W71-10207  05c  "  ' 

PHOSPHORUS 

DISSOLVED    ORGANIC    PHOSPHORUS    EXCRETION    BY    MARINE 

PHYTOPLANKTON, 

W71-10083  05c 

PHOTOGRAPHY 

PHOTOGRAPHIC    METHOD    OP    COARSE    SEDIMENT    GEAIN-STZE    ANALYSIS 
(RUSSIAN       FOTOGRAFICHESKIY    MFTOD    GRA KULOMETEICHESKOGO 
ANALIZA    KRUPNYKH    NANOSOV)  , 
W71-09966  02J 

FHOTOMETRY 

A     SIMPLE,     SENSITIVE    UNDERWATER    PHOTOMETER 
W71-10089  07B 

PHOTOSYNTHESIS 

MERCURY    COMPOUNDS    REDUCE    PHOTOSYNTHESIS    BY    PLANKTON 
■71-09980  05c  '        ' 

COMMUNITY    METABOLISM    IN    ACID    AND    ALKALINE    STRIP-MINE    LAK'S 
W71-C9990  05c  ' 

DISSOLVED  ORGANIC  COMPOUNDS  AND  THEIe  UTILIZATION  IN  tu0 

MARL  LAKES, 

W71-10091  0sc 

EFFECTS    OF    ZOOPLANKTON    ON    PHOTOSYNTHESIS    BY    ALGAE    IN    LAKES 
■71-10998  05c 

PHREATIC    LINES 

PHREATIC    SURFACE    LOCATION    AFTER    DRAWDOWN, 
W71-10390  0BD 

PHYSICAL    PROPERTIES 

PPOPERTTPS    OF    FARM    ANIMAL    EXCRETA, 

■  71-10109  05A 

PHYSICOCHFMICAL    PROPERTIES 

DEVELOPMENT    OF    PHYSICO-CHEMICAL    AND    MICROBTOLOGICAL 
CHARACTERISTICS    PRECEDING    SUMMER    STAGNATION    IN    A     RESERVOIR 
(IN    FRENCH)  , 
W71-10087  0^c 

PHYSIOLOGICAL    ECOLOGY 

THE    DISTRIBUTION    OF   THE    MAJOR    AND    SOME    MINOR    ELEMENTS    TN 
MARINF    ANIMALS,     PART    II.        MOLLUSCS, 
■71-09982  o^A 

EFFECTS  OF  SUPERABUNDANT  OXYGEN  ON  THERMAL  TOLFRANCE  OF 

GOLDFISH, 

■71-09985  05C 

COLUMBIA    PIVER    THERMAL    EFFECTS    STUDY,    VOLUME    I  BICLOGTCAL 

EFFECTS    STUDIES. 

W71-10213  osc 


SUBJECT    INDEX 


PPYTOPLANKTON 

DD^    RESIDUES    IN    MARINE    PHYTOPLA NKTON  INCREASE    FROM    1955    TO 

1069, 

W71-09«8q  05A 

COMMUNITY    METABOLISM    IN     ACID    AND    ALKALINE    STRIP-MINE    LAKES, 
B71-09990  95C 

ZOOPLANKTON-PHYTOPLANKTON    RELATION  SHIPS    IN    DEVILS    LAKE, 

NOPTH    DAKOTA, 

W71-10O63  05C 

PHYTOPLANKTCN  COEFFICIENTS  AS  A  METHOD  OF  DEFINING  THE 
tEGREE  TO  WHICH  WATER  HABITATS  ARE  TROPHIC  (IN  POLISH), 
W71-10"75  05C 

DISSOLVED    ORGANIC    MATTER    AND    PHYTOPLANKTONIC    PPODOCTIVITY    IN 

MARL    LAKES, 

W71-1P079  05C 

DISSOLVED    ORGANIC    EHOSPHCROS    EXCRETION    BY    MARINE 

PHYTOPLANKTCN, 

»71-10183  05C 

PTIOT  PLANTS 

VTE  PILOT  PLANT  ANNUAL  REPORT  FOR  THE  PERIOD  ENDING  JULY  1, 

1968, 

W71-09976  03A 

PIPE    FLOW 

JUNCTION    LOSSES    IN    LAMINAR    AND    TRANSITIONAL    FLOWS, 
W71-10178  08B 

T»ANSTENTS    IN    PIPELINES    CARRYING    LIQUIDS    OR    GASES, 
N71-1"395  08B 

PIPE    JUNCTIONS 

JUNCTION    LOSSES    IN    LAMINAR    AND    TRANSITIONAL    FLOWS, 
S71-10178  08B 

PIPELINES 

TRANSIENTS    IN    PIPELINES    CAPRYING    LIQUIDS    OR     GASES, 
W71-10395  08B 

PLACER    MINING 

PLACER    MINING    WATER    POLLUTION, 

W71-0993U  06E 

WAVE-FORMED    PLACFR    DEPOSITS    AND    THEIR    GENETIC 
CHARACTERISTICS     (ROSSYPI    SLOYA    VOLNOVOY    PERERABOTKI    I    IKH 
GENETICEESKIYE    OSOBENNOSTIJ  . 
S71-103UO  02J 

PLACERS 

WAVE-FOPMED    PLACER    DEPOSITS    AND    THEIR    GENETIC 
CHARACTERISTICS     (ROSSYPI    SLOYA    VOLNOVOY     PERERABOTKI    I    IKH 
GENETICBESKIYF    OSOBENNOSTI)  . 
S71-103U0  02J 

PLANNING 

WATER    RESOURCE    PLANNING    IN    THE    URBAN-METROPOLITAN    CONTEXT, 
W71-09932  06B 

PROCEEDINGS    OF    TWENTY-FOURTH    ANNUAL    NEVADA     WATER    CONFERENCE. 
W71-C9951  06B 

SCALE    PROBLEMS    IN    INTERDISCIPLINARY    WATER    RESOURCES 

INVESTIGATICN, 

W71-10028  02* 

ATLANTA    COASTAL    REGION,     NUITI    AGENCY    OIL    AND    HAZARDOUS 
MATERIALS,     POLLUTION    CONTINGENCY    PLAN,     REGION    IV. 
W71-1P200  05G 

PLANNING  MODELS 

WATER    RESOURCE    PLANNING    IN    THE    URB  AN- METROPOLITAN    CONTEXT, 
W71-09932  06B 

PLANT    MORPHOLOGY 

TH"    CHARACTERIZATION    OF    HY ALOCHLOPELLA    MARINA    GEN    ET    SP    NOV 
A    NEW    COIOURLESS    COUNTERPART    OF    CHLORELLA, 
W71-10090  05C 

PLANT     PHYSIOLOGY 

THE    CHARACTERIZATION    OF    HY ALOCHLORELLA     MARINA    GEN    ET    SP    NOV 
A    NEW    COLOURLESS    COUNTERPART    OF    CHLORELLA, 
W71-10090  05C 

PLANTING    MANAGEMENT 

PAHRUHP    FIEID    LABORATORY, 

W71-1CU1U  03F 

PLASTIC    PIPES 

SUBSDRFACF    IRRIGATION    TODAY    AND    TOMORROW    IN    CALIFORNIA, 
W71-10387  03F 

PNEUMATIC    SYSTEMS 

HEAVY-DUTY    OIL    CONTAINMENT    SYSTEM,     PNEUMATIC    BARRIER    SYSTEM. 

PART    I, 
W71-10166  05G 

PO    RIVER  (ITALY) 

WATER    POLLUTION    AND    SELF-PURIFICATION    STUDY    ON    THE    PO    RIVER 

EELOW    FERRARA, 

W71-1032U  05B 

POISONS 

POWER    OVER    WATER    POLLUTION    CONTROL    AND    PENALTY    FOR    POISONING 

CF    WATERS. 

W71-10296  06E 


05A 


COPPER/BICARBONATE    EQUILIBRIA    IN  SOLUTIONS    OF    BICARBONATE 

ION    AT    CONCENTRATIONS    SIMILAR    TO  THOSE    FOUND    IN    NATURAL 
WA  TE  R  , 
W71-1P323  05A 

POLITICAL    ASPECTS 

ENVIRONMENT    REPORT— BILLS    TO    AUTHORIZE    CLASS    ACTIONS 
RECOGNIZE    RIGHT    TO    CLEAN    ENVIRONMENT, 
W71-1027q  06E 

POLLUTANT    IDENTIFICATION 

LABORATORY    METHODS    FOR    DETERMINING    BAYLUSCIDE    IN     WATER 

SAMPLES, 

W71-09996 


POLLUTION    OF     AQUATIC    HABITATS. 

W71-10081  06E 

AIR    POLLUTION    FROM    ANIMAL    WASTES, 
W71-10101  05A 

IDENTIFICATION    OF    METABOLITES     OF    N    -     (1,     1-DIMETHYLPROPYNYL) 
-    3,5    DICHLORBENZAMINE    IN    RAT    AND    COW    URINE    AND    RAT    FECES, 
W71-10356  05A 

POLLUTANTS 

POLLUTION    POTENTIAL    OF    LIVESTOCK     FEEDING    OPERATIONS    IN    SOUTH 

DAKOTA, 

W71-1010U  05D 

CITY    OF    HIGHLAND    V    AUER    (CITY'S    LIABILITY    FOR    PERMITTING 
RESIDENTS    TO    POLLUTE    ITS    SEWERS). 
W71-10198  06E 

TRACE    METAL    ACCUMULATION    BY    THE    AMERICAN     EASTERN    OYSTER, 

CRASSOSTREA    VIRGINICA, 

W71-10209  05C 

POLLUTION    ABATEMENT 

PLACER     MINING    WATER    POLLUTION, 

W71-0993U  06E 

CREATION    OF    THE    STATE    BOARD    OF    HEALTH. 
W71-09988  06E 

NUISANCE     (WATER    POLLUTION). 

W71-10078  06E 

BASIN    REGULATIONS — WATER    QUALITY     (WATER    QUALITY    STANDARDS, 
ABATEMENT,     AND    ENFORCEMENT    PROCEDURES). 
W71-10116  05G 


ENVIRONMENTAL    LAW 

FIGHT, 

W71-10118 


NEW    LEGAL    CONCEPTS    IN    THE    ANTIPOLLUTION 
05G 


CONSERVATION    OF    OIL    AND    GAS. 
W71-  101U0 


WATEP    POLLUTION. 
W71-101U5 


POLLUTION    CONTROL    BONDS. 
W71-101U9 


06  E 


06E 


BASS    ANGLERS  SPORTSMAN'S    SOC'Y    V    US    PIYWJOOD-CHAM  PION    PAPERS, 

INC     (PRIVATE  PARTY    HAS    NO    RIGHT    TO    ENFORCE    ANTI-POLLUTION 

PROVISION    OF  RIVERS    AND    HARBORS    ACT)  . 
W71-10150  06E 

DRAINAGE    DISTRICTS— POLLUTION    CONTROL. 
W71-10151  06E 

PEYTON    V    HAMMER     (NO    PRESCRIPTIVE    RIGHT    TO    POLLUTE    STREAM), 
W71-1015U  06E 


BIOLOGICAL 


COLUMBIA    RIVER    THERMAL    EFFECTS    STUDY,  VOLUME    I 

EFFECTS    STUDIES. 

W71-10213  05C 

PENALTIES    FOR    OIL    DEPOSITED    IN    STATE    WATERS. 

W71-10218  06E 

SEWAGE    AND    OTHER    WASTE       PROCEDURE    FOR  ABATEMENT. 

W71-10222  06E 

WATER    POLLUTION    CONTROL. 

W71-10223  06E 

WATER    POLLUTION. 

W71-10227  06E 

WATER    POLLUTION — OIL    DISCHARGES. 

W71-10235  06E 

OKLAHOMA    WATER    POLLUTION    CONTROL    ACT    OF    1955. 

W71-10238  06F 

DELETERIODS    SUBSTANCES    IN    STREAMS     (CRIMINAL    PENALTIES    AND 

ABATEMENT) . 

W71-102U1  06E 

OKLAHOMA    RESOURCES    DEVELOPMENT    ACT    OF  1965. 

W71-102UU  06E 

WATER    POLLUTION    ABATEMENT, 

W71-10252  06E 

WATER    POLLUTION    CONTROL    IN    COLORADO. 

W71-10258  05G 


POL-PUB 

FESTICIDE  PCLLDTION, 
W71-1026U 

ANNUAL    REPORT    1970. 
W1-10268 

SPECIAL    REGULATIONS. 
W71-in278 

ENVIRONMENTAL    CONTROL    ACT. 
N71-102S0 

ENVIRONMENTAL    QUALITY    CONTROL. 
W71-10289 

WATER    QUALITY    ACT. 
W71-10290 


SUBJECT    INDEX 


05G 

05G 
0  6E 
06E 
06E 
06E 


CONCERNING  HATER  POLLUTION,  AND  PROVIDING  PENALTIES  FOR 
VIOLATIONS  RELATING  TO  POLLUTION  OF  STATE  WATERS." 


W71-10295 

REGULATIONS    ON    POLLUTION    ABATEMENT 
W71-1030U 

STATE    WATER    POLLUTION    CONTROL. 
W71-10306 

PROTECTION    OF    LAKE    TJHOE    WATERSHED. 
W71-10307 

POLLUTION    AS    NUISANCE. 
S71-1C361 

DESIGN    FOR    FEEDLOT    WASTE    MANAGEMENT 

CHARACTERISTICS, 

W71-10371 


06E 

06E 

06E 

06E 

06E 

HISTORY    AND 
05G 


MAJOR    PROBLEMS    OF    WATER     FOLLDTION    CREATED    BY    AGRICULTURAL 

PRRCTIC IS i 

W71-1037U  05(. 

REMOVAL    OF    SUBSTANCES    POLLUTING    WATERS 
W71-10378  o6E 

MINIMUM    STANDARDS    OF    SANITATION    AND    HEALTH    PROTECTION 

(It  A  S  OFF  S» 

W71-10U37 


REGULATION    OF    OIL    AND    GAS    WELLS. 
W71-10UU0 

WATER    PCLLUTION    IN    GENERAL. 
W71-10HI43 
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W71-10208  05B 

POLYSTSEAM 

'""""T   ?!    S""    CULTCH    WITH    POLYSTREAH    TO    INCREASE    THE 
YIELD    OF    SEED    OYSTERS,    CRASSOSTPEA     VIRGINICA, 
W71-10208  05B 

POIYWATER 

•POLYWATER"    AND    SWEAT 

SPECTFA, 

W71-10322 


SIMILARITIES    BETWEEN    THE    INFRARED 
01B 


POPULATION    EQUIVALENTS 

tAK0TATC"    PCTB,iTI*L    0P    ""STOCK    FEEDING    OPERATIONS    IN    SOUTH 
i71-1010«  05D 

!«2IrJI2'lH,S    °F    "ATCT    POllDTION   CREATED    BY    AGRICULTURAL 
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VARIATIONAL    PRINCIPLES    FOR    FLUID    FLOW    IN    POROUS     MEDIA, 
W71-10318  02F  ' 

PORTAGE    CPEEF(MICH) 
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THE    INFLUENCE    OF    ASHED    POULTRY    MANURE    ON    SOIL,    SNAP    BEANS 
AND    TOMATOES,  "" 

W71-103S5  05„ 

I^IhIIJ*00**5™    POOlT"    B»STE    AS    A    FEED    FOR    RUMINANTS. 
■""""'  OSD 
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W71-1028H  06E 

PROTOTHECA 

THE  CHARACTERIZATION  OF  HYALOCHLORELLA  MARINA  GEN  ET  SP  NOV 
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NM-09957  p5B 

FIELD    AND    LABORATORY    TRIALS    WITH    BAYLUSCIDE    IN    THE 


SU-26 


SOPJ^C    INDET 


viit.fiztsis  control  Tier  ppojec-  '•gyp-  09, 

l>TT»    PClinTON    COB'POL    K*. 

t71-10"f8  9GP 

!I»F»    ?OTLUTT"B — PPO-^CTION    "ROB. 
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B7T-T0T72  0  2A 
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FORNIPOVANTYA    DOZHDEVYKH     PAVODKOV) , 
H71-10189  P2E 

FORECASTING    VOLUHE    OF    RUNOFF    AND    PEAK    FLOB    OF    SBALI     FIVERS 
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REGULATORY    ASPECTS    OF    FEEDLOT    HASTE    BANAGEBEN-, 
H71-10369  OSG 
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PFAERATIOB    O"    STREABS    AND    RESEPVOIPS    ANALYSIS    AND 
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AMeIdSfnTS0"    ST°BAG"    COn"ISSION    AND    THE    1965    AND    1967 
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B71-10023  02B 

RICULTURAL     RESEARCH    SERVICE,    RENO,     NEV.        SOIL    AND    WATER 

NSERVATION    RESEARCH    DIV       AND    NEVADA    DNIV.,     RENO.        NEVADA 

RICDLTDRAL    EXPERIMENT    STATION. 

A    BAY    TO    SAVE    WATER.        CONTROLLING    SEEPAGE    KITH    PLATA 

SEDIMENTS, 

I71-10U15  0«A 

RICDLTDRAL    RESEARCH    SERVICE,    TDCSON,    ARIZ. 

ESTIMATING    STORAGE    CAPACITY    IN    DEEP    ALLOVIOM    BY    GRAVITY- 
SEISMIC    METHODS, 
B71-1038I4  02F 

3ICULTURAL    RESEARCH    SERVICE,    TDCSON,     ARIZ.        SODTHBEST 

riRSHED    RESEARCH    CENTER. 

INPUT-OUTPUT    RELATIONSHIPS    FOR    AN    EPHEMERAL    STREAM    CHANNEL 

SYSTEM, 

B71-1001U  02A 

3ETERHINING    SIGNIFICANCE    AND    PRECISION    OF    ESTIMATED 
PARAMETERS    FOR    RDNOFF    FROM    SEMIARID    WATERSHEDS, 
171-10027  02A 

tTCULTURAL    RESEARCH    SERVICE,    UNIVERSITY    PARK,    PENN. 

STHEAST    WATERSHED    RESEARCH    CENTER. 

SCALE    PROBLEMS    IN    INTERDISCIPLINARY    WATER    RESODRCES 

rNVESTIGATION, 

171-10028  02A 

idehtya  nadk  sssr,  moscow.     institdt  okeanologii. 
iave-forhed  placer  deposits  and  their  genetic 
rharacteristics    (rossypi  sloya  volnovoy  pererabotki  i  ikh 
;eneticheskiye  osobennostij  . 

171-103*0  02J 

lEAHA    WATER    IMPROVEMENT    COMMISSION,     MONTGOMERY. 

TATER    QUALITY    CRITERIA. 

171-10271  05G 

iOHE    ASPECTS    OF    THE    ALABAMA    WATER    IMPROVEMENT    COMMISSION'S 
>ROGRAM    FOR    CONTROL    OF    WATER    POLLUTION. 
171-10272  05G 

.-UNION    DESIGNING,    SORVEYING    AND    SCIENTIFIC    RESEARCH 

IT.,    LENINGRAD     (USSR). 

IFFECT    CF    EROSIONAL    DOWNCDTTING    OF    RIVER    VALLEYS    ON    KARST 

DEVELOPMENT     (VLIYANIYE    EROZIONNOGO    VREZA    RECHNYKH    DOLIN    NA 

IAZVITIYE    KARSTA)  , 

'71-10353  02J 

,-UNION    SCIENTIFIC    RESEARCH    INST.    OF    HYDROGEOLOGY    AND 

IINEERING    GEOLOGY,     MOSCOW     (USSR). 

IYDROGEOLOGY    OF    THE    USSR  VOLUME    3a,    THE    KARAGANDA    OBLAST 

IRUSSIAN       GIDROGEOLOGIYA    SSSR         TOM    XXXIV,     K  ARAGANDINSKAYA 

IBLAST)  , 

171-09963  02F 

RICAN    SOCIETY    OF    CIVIL    ENGINEERS,     NEW    YORK. 

:HAPTER    III.        SEDIMENT    MEASUREMENT    TECHNIQ0ES3       RESERVOIR 

EPOSITS. 

71-10392  07B 

ZONA    UNIV.  ,    TUCSON. 

FFICIENCY    OF    HYDROLOGIC    COLLECTION    SYSTEMS    ROLE    OF    TYPE    I 

ND    II    ERRORS, 

71-1031U  07A 

TICHESKII    I    ANTARKTICHESKII    N AUCHNO-ISSLEDOVATELSKII 

TITUT,    LENINGRAD     (USSR) 

HERMAL    INTERACTION    OF    THE    ATMOSPHERE    AND    THE    HYDROSPHERE    IN 

HE    ARTIC     (RUSSIAN  TEPLOVOYE    VZAIMODEYSTVI YE    ATMOSFERY    I 

IDROSFERY    V    ARKTIKE)  , 

71-09962  02C 

YDRAULTC    CALCULATION    OF    WATER    DISCHARGE    AND    LEVELS    IN    RIVER 

ELTAS, 

71-10038  02E 

ESUITS    OF    AERODYNAMICAL    MODELLING    OF    THE    WATER    REGIME    OF 

ELTAS, 

71-10061  08B 

Y  CORPS    OF    ENGINEERS,     VICKSBURG,     MISS       AND    PDRDUE    UNIV., 
AYETTE,    INE. 

HREATIC    SURFACE    LOCATION    AFTER    DRAWDOWN, 
71-10390  08D 

Y  ENGINEER  WATERWAYS  EXPERIMENT  STATION,  VICKSBURG,  MISS. 
OTLET  STRUCTURE  FOR  EAU  GALLF  RESERVOIR,  EAU  GALLE  RIVER, 
ISCONSIN,     HYDRAULIC    MODEL     INVESTIGATION, 

71-09998  08B 

AVIGATION    CONDITIONS    AT    MILLERS    FERRY    LOCK     AND    DAM,     ALABAMA 
IVER,     ALABAMA.        HYDRAULIC    MODEL    INVESTIGATION, 
71-09999  08B 


EFFECTS    OF    HURRICANE    BARRIER    ON    NAVIGATION    CONDITIONS    IN 
EAST    PASSAGE.        NARRAGANSETT    BAY,    RHODE    ISLAND  HYDRAULIC 

MODEL    INVESTIGATION, 
W71-10000  08B 

MODERNIZATION    OF    FILLING    AND    EMPTYING    SYSTEM,     EXISTING 
MCALEINE    LOCK     (OLD    NO.     <!1),    OHIO    RIVER,    LOUISVILLE, 
KENTUCKY  HYDRAULIC    MODEL    INVESTIGATION, 

W71-10001  08B 

CONTROL    STRUCTURE,     LITTLE    SIOUX    RIVER,    IOWA,    HYDRAULIC    MODEL 

INVESTIGATION, 

W71-10002  08B 

MAGIC    ISLAND    COMPLEX,     INCLUDING    KEWALO    BASIN    AND    ALA    WAI 

BOAT    BARBOR,     HONOLULU,     OAHU,     HAWAII.        HYDRADLIC    MODEL 

INVESTIGATION, 

W71-10003  08B 

DROP    STRUCTURE    FOR    GERING    VALLEY     PROJECT,     SCOTTSBLDFF 
COUNTY,     NEBRASKA  HYDRAULIC    MODEL    INVESTIGATION, 

W71-10001  08B 

NAVIGATION    CONDITIONS    AT    MCALPINE    LOCKS    AND    DAM,     OHIO    RIVER. 

HYDRADLIC    MODEL    INVESTIGATION, 

W71-10005  08B 

NAVIGATION    CONDITIONS    AT    COLUMBIA    LOCK    AND    DAB,     QDACHITA 

RIVER    LOUISANA, 

B71-10006  08B 

SELECTION    OF    OPTIMUM    ALIGNMENT    LENGTH,    AND    HEIGHT    OF 

BREAKWATERS,     NEW    BDFFALO    HARBOR,     MICHIGAN  HYDRADIIC    MODEL 

INVESTIGATION, 

W71-10008  08B 


W71-10009 


08B 


DESIGNS    FOR    RUBBLE    -MOUND    BREAKWATERS,    DANA    POINT    BARBOR, 

CALIFORNIA, 

W71-10199  08B 

ASIAN    INST.     OF    TECH.,     BANGKOK     (THAILAND)        AND    BANGKOK 
METROPOLITAN    WATER    WORKS    AUTHORITY. 

SURFACE    DISTURBANCE    FROM     SUBMERGED    JET, 

W71-10171  08B 

ATLANTIC    RESEARCH    CORP,     COSTA    MESA,     CALIF.        MISSILE     SYSTEMS 

DIV. 

CONCEPT    DEVELOPMENT    OF    A    HEAVY    DUTY    OIL    CONTAINMENT    SYSTEM 
FOR    USE    ON    THE    HIGH    SEAS.        VOLUME    II.       APPENDIX, 
W71-1016U  05G 

ATOMIC    ENERGY    COMMISSION,  WASHINGTON,    D.C. 

LICENSING    OF    PRODUCTION  AND    UTILIZATION    FACILITIES     (NUCLEAR 

POWER    REACTORS)  . 

W71-10286  06E 

AUBURN    UNIV.,     ALA.        AGRICULTURAL    EXPERIMENT    STATION. 
POULTRY    DUST  ORIGIN    AND    COMPOSITION, 

171-10110  05A 

AUSTRALIAN    NATIONAL    UNIV.,  CANBERRA.        DEPT.     OF    ZOOLOGY. 

EFFECTS    OF    SUPERABUNDANT  OXYGEN    ON    THERMAL    TOLERANCE    OF 
GOLDFISH, 
W71-09985  05C 

BATTELLE,     MEMORIAL    INST.,     COLUMBUS,    OHIO.        COLUMBUS    LABS. 
EVALUATING    URBAN    CORE    USAGE   OF    WATERWAYS    AND    SHORELINES, 
W71-09910  06B 

BELL    TELEPHONE    LABS.,    MURRAY    HILL,     N.J. 

'POLYWATER1    AND    SWEAT  SIMILARITIES    EITWEIN    THE    INFRARED 

SPECTRA, 

W71-10322  01B 

BINNIE    AND    PARTNERS     (MALAYSIA) . 
THE    SELETAR    SCHEME,    SINGAPORE, 
W71-10382  03B 

BOOZ-ALLEN    APPLIED    RESEARCH,    INC.     WASHINGTON,     D.C. 
A    STATISTICAL    DATA    PLAN    FOR    BOHEX, 
W71-10033  02B 

BUREAU    OF    RECLAMATION,     BISMARCK,    N.     DAK. 
AUTOMATION    FOR    SMALL    IRRIGATION    PROJECTS, 
H71-10391  03F 

BUREAU    OF    RECLAMATION,     DENVER,    COLO.       ENGINEERING    AND 

RESEARCH    CENTER. 

LABORATORY    EVALUATIONS    OF    CANAL    SOIL    SEALANTS.        AN    OPEN    AND 
CLOSED    CONDUIT    SYSTEMS    INVESTIGATION    OF    FOUR    PROPRIETARY 
MATERIALS    PROPOSED    AS    CANAL    SOIL    SEALANTS    ON    SILTY    SAND    IN 
LABORATORY    PERMEAHETERS, 
W71-10201  08D 

REAERATION    OF    STREAMS    AND    RESERVOIRS    ANALYSIS    AND 

BIELIOGPAPHY, 

W7  1-10  20  2  05G 

BUREAU    OF    RECLAMATION,     SACRAMENTO,     CALIF. 

BASIC    EQUIPMENT    IN    AUTOMATIC    DELIVERY    SYSTEMS, 
W71-10389  03F 

BUREAU    OF    WATER    HYGIENE,     CINCINNATI,    OHIO. 

THE    HEALTH    EFFECTS    OF    NITRATES    IN    WATER     (PANEL    DISCUSSION), 
W71-09957  05B 


BUR-FGY 


ORGANIZATIONAL    INDEX 


URBAN    SOURCES    OF    NITRATES. 
N71-09959 


05B 


'"""En    °F    "ATER    SUPPLIES    FOR    REMOVAL    OF    NITRATES. 
BM-09961  05B 

«Di?LANr-,ICH:     1NC-    °FADEL'"     ^^    A"D    °°"   CHE««1    C°- 
SEAWATER    DESALTING    WITH    CHEMICAL    RECOVERY. 
W71-09975  03s 

CALIFORNIA    STATE    DEPT.    OF    PDBLIC    HEALTH,     BERKELEY. 

SITdItIONLETE1S    °F    "TTR*TES    1N    "*TER    "    THE    CALIFORNIA 
N71-09955'  05B 

CALIFORNIA    UNIV.,     BERKELEY.       DEPT   OF    GEOLOGY    AND    GEOPHYSICS 
SCIENCE™5™ "    D,,IV-'    ETSNST0"'    *«■       »«T.     OT    GEOLOGICAL 
l7iInSLE»SE'    iSTER    EODILIBRIA    IN    THE    OCEAN   SYSTEM, 

a"™""  J!1!:;-""""-     DEPT  0?  sanitary  engineering. 

NITRATES    IN    HATER    SDPPLIES    -   THE    PROBLEM 
W71-09953  „5B 

CALIFORNIA    ONIV.,     BERKELEY.       DEPT.     OP    CIVIL    ENGTNPPBTur 
VARIATIONAL    PRINCIPLES    FOR    FLUID    EoFSSSSFSS!; 

H I !~1U Jlo  02F 

CALIFORNIA  ONIV.,  BERKELEY.   MICROBIOLOGY  GRODP. 

\    L5H*RACTEEIZSTI0N    0F    HYALOCHLORELLA     MARINA    GEN    ET    SP    NOV 
A    NEB    COIODRLESS    CODNTERPART    OF    CHLORELLA 
W71-10090  05c' 

""'pnrSp^n^^7;'    D*VIS-        DEPT-     0F    BSTEf"    RESOURCES. 

SltniS?      S    ,ND    FI°B    T0POI-0G"S    IN    CONVERGING    MANIFOLD, 
■  n-iujy/  08B 

CALIFORNIA    ONIV. 
ENGINEERING. 

.      SYSTEMS""1    B1B1I0G,,»PHT    0N   THE    DESIG»    OP    WATER    RESODRCES 
W71-09938  06s 

CALIFORNIA  DNIV.,  RIVERSIDE. 

S71-10397E    n*IGKTI°"    T0MY    AND    TOMORROW    IN    CALIFORNIA, 

«"!Jn,™S1"""1    RESEARCH    STATION.    SASKATOON 

SASKATOON  AN"    SA  SKATCHE,iA,<    DE".    OP    NATURAL    RESODRCES, 

RIVeT'fTER    nSTirDnnTA^    DDD    IN    "SH    ™    THE    SASKATCHEWAN 
YEARS,  BLACKFLY    LARVICIDE    FOR   TWENTY 

W71-10066  05(. 

CANTERBURY    DNIV.,    CHRISTCHDRCH     (NEW    ZEALAND).       DEPT      OF 

,nGI7,LI,,G       »"    L"C01B    C01I».    CANTERBURY    "eW 
ZEALAND).        DEPT.     OF    AGRICULTURAL    ENGINEERING. 
™AG    "EFFICIENTS    1N    HONSTEADY    TDRBDLENT   FLOW, 

wn-ioi77  08B 

COAST   GDARD    DISTRICT     (7TH) ,     MIAMI       FLA 

MrTFRTA,?AS,n™GI°N'     "DLTI    »GE"Cy'0IL    AND    HAZARDODS 
."?"  „S-     POLLDTION    CONTINGENCY    PLAN,     REGION    IV. 

WM-10200  05G 

COLORADO  DEPT.  OF  HEALTH,  DENVER. 

WATER    POIIDTION    CONTROL    IN    COLORADO 
W71-10258 


LOS    ANGELES.       DEPT.    OF    SYSTEMS 


05G 
WATER    POLLUTION    CONTROL 


FORT    COLLINS.        DEPT.     OF    AGRICULTURAL 


COLORADO    DEPT.    OF    HEALTH,     DENVER. 

COMMISSION. 

RDLES    AND    GUIDELINES    FOR    WATER    POLLDTION   CONTROT     AT 
LIVESTOCK   CONFINEMENT    AREAS    AND    GDIDELINES    FOR    CONSTRUCTION 
OF    SEALED    EVAPORATION    AND    RETENTION    PONDS.  CONSTRUCTION 

W71-10259  Q5G 

COLORADO    STATE    UNIV. 
ENGINEERING. 

CATTLE    FEEDLOT    WATER    QUALITY    HYDROLOGY 

W71-10373  J5G 

CONNECTICUT    UNIV.,    STORRS.        DEPT.    OF    CIVIL   ENGINEPRTNr       Inn 
R°^O0,,TAIB    RTP*»D"C    LAB.,     ALLENSPOr"    COW  "^ 

PROTECTION    OF    OFF    SHORE    STROCTURES    AGAINST    UNDERSCOUF, 

■/1-10175  0gA 

CORNELL    UNIV.,    ITHACA,    N.Y. 
ENGINEERING. 

*nVl1\c«?    """OCT*    "0"    »fIHAL    BASTE    WATERS. 
■  M-U9960  05B 

CORNELL    UNIV.,    ITHACA,    N.Y. 

SCIFNCIS    CENTIR. 

PLANNING    ANALYSIS    POP    THE    NON-MARKET    VALUES    OF    WATER 

°      "S    «™    ARTICULAR    EMPHASIS    ON    RECREATIOn' 
mil-Ultmi  „6B 

COfTEL»n?^Z;  '    ITH»C»'    ■•*•     OEPT.     OF    FOOD    SCIENCE. 
AIR    POLLUTION    FROM    ANIMAL    WASTES, 

■71-10101  05A 

CORPS  OF  ENGINEERS.  LITTLE  ROCK.  ARK. 

noOD    PLAIN    INFORMATION.    JAMES    RIVER    AND    TRIBUTARIES. 
SPRINGFIELD,    MISSOURI,     PART    2.  "' 

W71-0997J  0„A 

CORPS    OF    ENGINEERS,    LOS    ANGELES,    CALIF. 


DEPT.     OF    CIVIL    AND    AGRICULTDRAL 


WATER    RESODRCES    AND    MARINE 


FLOOD    PLAIN    INFORMATION,     SAN    JACINTO    RIVER     «SA«     urriTn    .s. 

W7f  SS5,,CA"0"'  '     RI'ERSIDE    COUNTY.    CALIFORnTa  "°    *° 

N/1    VV973  01|A 

CORPS  OF  ENGINEERS,  WASHINGTON,  D.  C 

iStONN^IRGAIbLE    ITS"     <PEBHITS    "*    ™«>™S    °*    OEPOSITS 
"71-10135  06E 

ENDICOOREINATI0NATE''EHTS"-PROPOSED    G™I.ES    °»    "EPABATIO. 
W71-10287  Q6B 

DALHOUSIE    ONIV.,    HALIFAX     (NOVA    SCOTIA)  INST      or 

OCEANOGRAPHY.  "  '        I,ST-     0P 

PARTICLE    SIZE,     WATER-STABLE    AGGREGATES.     AND    BACTERIA! 
POPULATIONS    IN    LAKE    SEDIMENTS  BACTERIAL 

W71-10069  05c 

DANUBE    HYDROMETEOROLOGICAL    OBSERVATORY.    IZMAIL     (USSR! 
THE    LAWS    OF    ICE    PROCESSES    IS    DELTAS  (USSR). 

W71-10002  02(. 

DELAWARE    RIVER    BASIN    COMMISSION,    TRENTON       N       J 

BASIN    REGULATIONS— WATER    QOALITY     (WATER    QOALITY    STANDARD 
ABATEMENT,    AND    ENFORCEMENT    PROCEDURES)       UU*"TI    ST»"t>»BDS, 
W71-10116  j5(. 

DELAWARE    RIVER    BASIN    COMMISSION.    TRENTON       N    J 
ANNOAL    REPORT    1970. 
W71-  10268  Q5G 


ANNUAL    REPORT    1968. 
W71-10269 


05G 


DE=A?ARE    "iTE8    iND    AIR    RESODRCES    COMMISSION,    DOVER 

SEUBAQOEoSsSLANDfHING    '"    °"    °P    ""»    -SOUR^  AND    PDBLIC 
■  71-10120  06E 

SYS?eSs,STI0N    AND    °PESiTI0N    0P    SEPTIC    TANK    SEWAGE    DISPOSAL 
W71-10256  05D 


WATER  QUALITY  STANDARDS. 
W71-  10257 


05G 


DEPARTMENT    OF    ENERGY,    MINES    AND    RESOURCES.    BURLINGTON 
(ONTARIO).       INLAND    WATERS    BRANCH.  BURLINGTON 

!>EcEi!!IN*TI0N    °F    TBACE    »B°"NTS    Of    SCANDIDM    BY    ATOMIC 
ABSORPTION    SPECTROSCOPY,  "™* 

W71-10072  Q7B 

^loT'c^^^ 

AT0?YBIDCENbM0IR^LAKEDWEIfERSINATIO,,    "    HICB°GRAH    ™*™™    °F 
W71-10077  0?B 

DEPARTMENT    OF    ENERGY,    MINES    AND    RESOURCES,     BORLINGTOH 
(ONTARIO).       CANADA    CENTER    FOR    INLAND    WATERS 

,°,R^cIn^ARB0H    A"D    8ITB0SEN    IN    THE    SURFACE    SEDIMENTS    OF 
LAKES    ONTARIO,    ERIE,     AND    HORON. 
W71-10327  „5i 

DiEnlanSEwItersEbpanch  "INES  AHD  RESO0RCES'  ottaba   '0STA"0'- 

?ERRITOr"""E   °P    THE    HACKENZIE    DE1T*.    NORTHWEST 
W71-100M8      '  „2C 

S«5w?51n«5.IS»«Tr    HEiS0REMENTS    IN   FROZEN    GROUND, 
MACKENZIE    DELTA    AREA,    NORTHWEST    TERRITORIES 
W71-100H9  02C       ' 

greItAlakesB0GRA'",I,'G  algoritbh  F0B  TBE  OPERATION  OF  THE 

W71-10076       '  06B 

DRESSER    ATLAS,    HOUSTON,     TEX. 

ACOUSTILOG-NUCLEAR    LOGGING    IN    CASED    WELLS 
W71-10Q28  03B' 


AIKEN,     S.C.       SAVANNAH 


DO    PONT    DE    NEMOURS     (E.I.)     AND    CO 
RIVER    LAB. 

DETERMINATION    OF    DENSITY    AND    WATER    CONTENT    OF    MARINE 

raTaHttNeno»tAoNnONEXTRDDED  C0RE  DSING  f*stTneutrBon»8Ed  GAMMA 

W71-09950       '  02J 

DDKE  UNIV.,  DURHAM,  N.C.   MARINE  LAB. 

DEPOSITION    OF    DEEP-SEA    SANDS         COMPARISON    OF    TWO    AREAS   OF 

THE  CAROLINA  CONTINENTAL  RISE. 

W71-10328  02J 

Sl««fT1C    TDRBIDITB    SEDIMENTATION    IN    COLOMBUS    BASIN. 
BAHAMAS, 

B71-10336  02J 

ECOLE    POLYTECHNIQOE,     MONTREAL     (QOEBEC) . 

TECHNIQUE    FOR    STUDY    OF    GRANDULAR    MATERIALS. 
W71-10M05  08„ 

EDINBURGH    UNIV.      (SCOTLAND).       SCHOOL    OF    AGRICDLTURE       AND 
EDINBURGH    UNIV.     (SCOTLAND).       DEPT.    OF    BACTERIOLOGY 

W71    DEC°"P0SI"01'    OE    URIC    ACID    IN    BUILT    OP    POULTRY    LITTER. 

K'1-IUIUJ  q5b 

EGYPTIAN  DESERT  INST.,  CARIO. 

"^^iJnc0"  THE  "YDROGEOLOGY  OF  THE  NILE  DELTA,  UAR, 
"'I- 10051  (\Ow 


f»-2 


OBGANTZATTONAL 


nrDEi 

W71-10316 


02J 


\   STUDY    OF    MODELLING    THE    GROUNDWATER    FLOW    IN    THE    NILE 
.TA    USING    THE    ELECTRICAL    ANALOG    METHOD, 
-10053  02? 

NAZIONALE    FEB    L'ENERGIA    ELETTRICA,    BOHE     (ITALY). 
BLEHS    WITH    LABGE    UNDERGROUND    STATIONS    IN    ITALY, 
-10U02  08C 

ONHENTAL    PBOTECTION    AGENCY,     WASHINGTON,     D.C. 
CHARGES    OP    OIL    FOB    RESEARCH,    DEVELOPMENT     AND 
IONSTRATTON    PURPOSES. 
-1013a  06E 

NDARDS    OF    PERFORMANCE    FOB    MARINE    SANITATION    DEVICES. 
-10136  06E 

TIFICATION    OP    POLLUTION    CONTROL    FACILITIES    FOB    TAX 

,IEF. 

-10283  06E 

ONHENTAL  PBOTECTION  AGENCY,  WASHINGTON,  D.C.   AND 

C  ENERGY  COMMISSION,  WASHINGTON,  D.C.   AND  NATIONAL 

E  FISHFBIES  SEEVICES,  WASHINGTON,  D.C. 

UMBIA  RIVER  THERHAL  EFFECTS  STUDY,  VOLUME  I    BIOLOGICAL 

ECTS  STDDIES. 

-10213  05C 

NFABBTKEN  BAYER  A.G.  ,  ELBEBFELD  (WEST  GEBMANY). 
ID  AND  LABOBATORY  TRIALS  WITH  BAYLOSCIDE  IN  THE 
HARZIASIS  CONTEOL  PILOT  PBOJECT  EGYPT  U9, 
-0999«  05A 

NPABBIKEN  BAYER  A.G. ,  ELBERFELD  (WEST  GERMANY). 
THERAPEOTIC  INST. 

ERMINATION  OF  BAYLOSCIDE  IN  FIELD  TESTS, 
-09997  05A 

NFABBIKEN  BAYER  A.G.  ,  ELBEBFELD  (WEST  GERMANY).    INST. 

RASITOLOGY  AND  VETERINARY  MEDICINE. 

ORATORY  METHODS  FOR  DETERMINING  BAYLOSCIDE  IN  WATER 

PLES, 

-09996  05A 

NFABBIKEN  BAYER  A.G.,  ELBERPELD  (WEST  GERMANY).  INST. 

RASITOLOGY  AND  VETERINARY  MEDICINE. 

OBTANCE  AND  APPLICATION  OF  ANALYTICAL  METHODS  POF 

LOSCICIDES  IN  THE  FIELD, 

-09995  05A 

AL  MARITIME  COMMISSION,  WASHINGTON,  D.C. 

ANCIAL  RESPONSIBILITY  FOR  OIL  POLLOTION  CLEANUP. 

-10133  06E 

AL  WATER  POLLUTION  CONTROL  ADMINISTRATION, 
OTTESVILLE,  VA.   MIDDLE  ATLANTIC  REGION. 
ICULTURE  AS  A  SOURCE  OF  WATER  POLLDTION, 
-10375  05G 

AL  WATER  POLLUTION  CONTROL  ADMINISTRATION,  EVANSVILLE, 

LOWER  OHIO  BASIN  OPFICE. 
ECT  OF  AGRICULTURE  ON  WATER  QUALITY, 
-10376  05G 

AL  WATER  POLLUTION  CONTROL  ADMINISTRATION,  KANSAS  CITY, 
MISSOURI  BASIN  REGION. 

COMPENDIUM  OF  ANIMAL  WASTE  MANAGEMENT. 
-10366  05G 

AL  WATER  POLLUTION  CONTROL  ADMINISTRATION,  KANSAS  CITY, 

MAL  WASTE  RUNOFF  -  A  MAJOB  WATER  QUALITY  CHALLENGE, 
-10367     "  05G 

OR  PROBLEMS  OP  WATER  POLLOTION  CREATED  BY  AGRICULTURAL 

CTICES, 

-1037H  05G 

RA  UNIV.   (ITALY)  .   ISTITUTO  DI  IGIENE. 

ER  POLLDTION  AND  SELF-PURIFICATION  STUDY  ON  THE  PO  RIVER 

OW  PERBARA, 

-10320  05B 

RIES  RESEARCH  BOARD  OF  CANADA,  ST.  ANDREWS  (NEW 

WICK).   BIOLOGICAL  STATION. 

SDREHENT  OF  POLLUTANT  TOXICITY  TO  FISH.   II.   UTILIZING 

APPLYING  BIOASSAY  RESULTS, 
-09989  05C 

DA  STATE  UNIV.,  TALLAHASSEE.   DEPT.  OF  OCEANOGRAPHY. 
CURY  COMPOUNDS  REDUCE  PHOTOSYNTHESIS  BY  PLANKTON, 
-09980  05C 

AND  AGRICULTURE  ORGANIZATION  OF  THE  UNITED  NATIONS, 
(ITALY)  . 

ANNOTATED  LIST  OP  FAO  PUBLICATIONS  ON  INLAND  WATER 
LUTICN,  AND  WATER  QUALITY  AND  QUANTITY  WITH  SPECIAL 
ERENCE  TO  FISH  LIFE  1957-1970, 
-09981  05C 

URA  CABLE  WORKS  LTD.,  TOKYO  (JAPAN). 
NG  OF  OIL-FILLED  CABLE  DIELECTRICS, 
-10B0«  i  08C 

iGICAL  SURVEY,  BATON  ROOGE,  LA. 

ECTED  HYDROLOGIC  CHARACTERISTICS  OF  THE  SABINE  RIVER  AND 

OU  ANACOCO,  LOUISIANA  AND  TEXAS, 

-09916  05B 


GEOLOGICAL  SURVEY,  SALT  LAKE  CITY,  UTAH.,  AND  GEOLOGICAL 
SURVEY,  HINLO  PARK,  CALIF. 

GROUNDWATER  IN  DELTAS  OF  THE  BONNEVILLE  BASIN    THE  GEEAT 

BASIN,  U.S.A., 

W71-10052  02F 

GEORGIA    INST.     OF    TECH.,     ATLANTA.        DEPT.    OP    CIVIL 
ENGINEERING. 

SEEPAGE    FORCE    ON    INTERFACIAL    BED    PARTICLES, 

W71-09943  02J 

FINITE-DIFFERENCE    SIMULATION    OF    BORE    PROPAGATION, 
W71-1017U  08B 

GEORGIA    INST.     OF    TECH.,     ATLANTA.        DEPT.     OF    CIVIL 
ENGINEERING       AND    STANFORD    UNIV.,    CALIF. 

HYDROLOGIC    CONSEQUENCES    OF    RAINFALL    AUGMENTATION, 

W7  1-10  179  03B 

GEORGIA    WATER    QUALITY    CONTROL    BOARD,     ATLANTA. 

■WATEB    USE    CLASSIFICATIONS    AND    WATER    QUALITY    STANDAEDS. 
W71-10312  06E 

GEORGIA,     UNIV.,     ATHENS.        DEPT.     OF    AGRONOMY. 

THE    METAL    COMPLEXING    CAPACITY    AND    THE    NATURE    OF    THE 
CHELATING    LIGANDS    OF    WATER    EXTRACT    OF    POULTRY    LITTER, 
W71-10102  05A 

GIDROMETEOROLOGICHESKII    NAUCHNO-ISSLEDOVATELSKII    TSENTR, 

LENINGRAD     (USSR)  . 

IDENTIFICATION    OP    NONLINEAR    HYDROLOGICAL    SYSTEMS 
(IDENTIFIKATSIYA    NELINEYNYKH    GIDROLOGICHESKIKH    SISTEH)  , 
W71-10312  02E 

GULF    COAST    WATER    HYGIENE    LAB.,    DAUPHIN    ISLAND,     All. 

DIGESTION    OF    OYSTERS    FOR    THE    DETERMINATION    OF    MERCURY, 
W71-10092  05A 

HARROLE'S    HATCHERY,     INC.,     WINTERVILLE,     GA. 
DISPOSAL    OF    HATCHERY    WASTES, 
W71-1036I4  05D 

HAWAII    DEPT.    OF    HEALTH,     HONOLULU. 
WATER    POLLDTION    CONTROL. 
W71-10298  06E 


WATER    QUALITY    STANDARDS. 
W7  1-10299 


06E 


HAWAII    UNIV.,     HONOLULU.        WATER    RESOURCES    RESEARCH    CENTER. 
GROUND    WATER    RESOUBCES    AND    DEVELOPMENT         COASTAL    PLAIN 
REGION    EBH    JEN    CHI — KAOHSIUNG,    TAIWAN, 
W71-10163  02F 

HIGH    PLAINS    UNDERGROUND    WATER    CONSERVATION    DISTRICT    NO.     1, 
LUBBOCK,    TEX. 

OBSERVATION    WELL    RECORDS.  .. THE    ANNUAL    WATER    STATEMENT,     1969- 

1970. 

W71-10U13 


AQUIFER    MODEL    RESEARCH    REVIEWED. 
W71-10U16 


0UB 


AVERAGE    WATER    TABLE    DECLINE. 
W71-10417 


01B 


IGICAL  SURVEY,  FORT  COLLINS,  COLO. 
IOD  FLOW  DOWNSTREAM  FROM  SLIDE, 


WATER  RESOURCES  DIV. 


HITACHI  CABLE  LTD.,  TOKYO  (JAPAN). 

ESTIMATE  OF  FORCES  EXERTED  AGAINST  SPACERS  WHEN  FAULTY 

CONDITION  OCCURS, 

W71-10009  08C 

HOPKINS  MARINE  STATION,  PACIFIC  GROVE,  CALIP. 

DDT  RESIDUES  IN  MARINE  PHYTOPLANKTON    INCREASE  PBOH  1955  TO 

1969, 

W71-0998H  05A 

HOUSTON    UNIV.,     TEX.        DEPT.     OF    CIVIL    ENGINEERING       AND 
NORTHWESTERN    UNIV.,     EVANSTON,     ILL.        DEPT.     OF    CIVIL 
ENGINEERING. 

GENERATED    MONTHLY    STREAMFLOWS    POR    THE    MIDWESTERN     AND 

SOUTHWESTERN    UNITED    STATES, 

W71-10321  02E 

HULL    UNIV.      (ENGLAND).        DEPT.    OF    GEOGRAPHY. 
MEASURING    EVAPOTRANSPIR ATION  A    REVIEW, 

W71-10013  02D 

HURON    RIVER    WATERSHED    COUNCIL,     ANN    ARBOE,    MICH.        INLAND 
LAKES    AND    SHORELAND    PROJECT. 

INLAND    LAKES    AND    SHORELANDS    MANAGEMENT    IN    THE    GREAT    LAKES 

STATES    AND    NEW    ENGLAND, 

W71-099H5  0«A 

HYDROLOGICAL  RESEARCH  UNIT.   WALLINGFORD  (ENGLAND). 

THE  USE  OF  THE  TERM  'LINEARITY'  AS  APPLIED  TO  HYDROLOGICAL 

MODELS, 

W71-10020  02A 

HYDRO-ELECTRIC    COMMISSION,     TASMANIA. 

A    THEORY    FOR    THE    SHEAR    STRENGTH    OF    ROCKFILL, 
W71-10H03  08D 

ILLINOIS    STATE    WATER    SURVEY,    URBANA       AND    ILLINOIS    UNIV., 
URBANA.        WATER    RESOURCES    CENTER    AND    IOWA    UNIV.,    IOWA    CITY. 
DEPT.    OF    MECHANICS    AND    HYDRAULICS. 

LONGITUDINAL    DISPERSION    OF    BED-MATERIAL    PARTICLES, 

W71-10169  02J 

ILLINOIS    STATE    WATER    SURVEY,    URBANA. 


ILI-HAS 

TOMTOM™!    ""    """   """    IN    THE    STU"    °F   STBE*" 
H71-10010     '  Q7C 

H71-100  26IC   C°m?0LS    °F    "ATER    "CHANGE    IB    GREAT    LAKES    BASIN, 

ILLINOIS    STATE    WATER    SDRVEY,     ORBANA.       CHEMISTRY    SECTION 
ciTDlTICN"VELS    °F    NIT"ATES    IN    KATERS    '    ^E    ILLINOIS 
071-09956*  05A 

ILLINOIS  ONIV.,  CHICAGO. 

lEE?LESC    REB0EK1"G   °F    F1DT"1    SEDIMENTS    BY    STAPHYLINID 
.71-10331  02J 

ILLINOIS    UNIV..     DRBANA.        DAIRY    SCIENCE. 

»^M'n^ASTE    DISP0S»L    BECOMES    A    MORE    DIPPICOIT    PROBLEM, 
HM-10362  05D 

ILLINOIS    DNIV.,    DRBANA.        DEPT.     OF    SANITARY    ENGINEERING 
?"»!«!»    "ATER    SDPPLY  SODRCE    AND   CONTROL  ' 

W/1-U9952  Q5B 

D«r!™    CIVIL    E°NGINEIERINEG,ND   ™™°™<* ■    «"°»     IW",  ■ 

MAD?NGSTI0R    °F    *    S°FT    "ECENT    SEDIBENT    DNDER    EMBANKMENT 
W71-10032  08D 
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NEW    DELHI.        DIV.    OF 


I 


INDIAN    AGRICDLTDRAL    RESEARCH    INST. 
MICROBIOLOGY. 

STI-IOOTO"10"    °F    TRIC8lCIDM    PHOSPHATE    BY    BLOE-GREEN    ALGAE, 

1H5"^A    STREAM    POLLDTION    CONTROL    BOARD,    INDIANAPOLIS 
HATER    QDALITY    STANDARDS    FOR    HATERS    OF    INDIANA. 
W71-10119  „5G 

INDIANA    DNIV.,    BLCOMINGTON.       DEPT.    OF    GEOGRAPHY 

Snited' states""1'  OD  W°NTH1T  CHANGES  in  m"'°FP  IN  THE 

W71-10029  02E 

1N=rA^   D,,IT-'     BlOO»ISSTOH.       DEPT.    OF    MICROBIOLOGY. 

BIMOTAL    DISTRIBOTION    OF    PH    VALOES    OF   THERMAL    SPRINGS    OF    THE 

W71-10339  02R 

INDDSTRIAL    POLLDTION    CONTROL,     INC.,     WESTPORT.       CONH 

■"^SLI011"11"1       INTEREST    IN    IT    NOB    ON    THE    OPSWING, 
"''■"10088  flRP 

INSTITDT    NATIONAL    DE    LA    RECHERCHE    AGRONOHIQDE.    THONON-IES- 
BAINS     (FRANCE).     STATION    D- HY DROBIOLOGIE    CONTINENTALS 
™I5™?L?P    ""SICO-CHEMICALAND    MICROBIOLOGICAL 
"J    FRENCH)"  PRECED™G    SOMMES    STAGNATION    IN    A    RESERVOIR 

W71-10087      '  05c 

INSTITDTE  OF  ECOLOGY,  NARSAH  (POLAND). 

POLISH)1™    °F    STDD1ES    °H    THE    BOnOK    SEDIMENTS    OF    LAKES     (IN 
R71-10095  „5C 

"nlll0^    21    HYDROTECHNICAL    RESEARCH,    BOCHAREST     (ROMANIA). 

"T*    °N    T"E    CHARACTERISTICS    OF    RIVER    CORRENTS    ON    THE    SORFACE 
AT    THE    MOOTH   OF    THE    SDLINA    CHANNEL  (FRENCH  DONNEES    SOR    LES 

CHARACTERISTIQOES    DES    COORANTS    FLOVIAOX    DE    SORFACE    A 
I'ENBOOCHORE    DD    CANAL    DE    SDLINA), 
W71-100M  02E 

^n^A°J;IC    CHARACTERISTICS    OF    THE    HYDROMETRIC    SECTION    AT    THE 
«S»?„?t    *"    SniVA    AHH     (PBENCH  CARACTERISTIQOES 

ERAS    DE    SOL  INM,LA    SECTI0N    ""ROMETRIQDE    A    L-EMBOOCHDRE    DO 
W71-100U3  02J 

™?Si''1™"™LS2HSE    Allt,Vlt"'    DISCHARGE     (SANDS)     FROM    THE 
rl^ll™ "     (FEE,,CH         CALCOL    DE    L'ECOOLEMENT    DES    ALLDVIONS 
«?    ^EfES     <SABlES>     >    I'ENBOOCHORE    DO    BRAS    DE    SDLINA), 
M/I-IOOKU  02J 

FIV?RDM0S?HTBE    STRDCTDRES    INFLOENCING    THE    PLOW    AT    THE    SDLINA 
B71-10056       '  08B 

lrLI^LDE,'CE    °P    «■»«■"»    "OBKS    ON   THE    MORPHOLOGY    OF    THE 

AR?L2r.I "    DABDBE    DELTA     CSSTOH         L'INFLOENCE    DES    TRAVAOX 

D    AHENAGEHENT    SDR    LA    HORPHOLOGIE    DES     BRAS    DD    DELTA    DO 

L  A  W (J  EEJ  r 

H71-10059  08B 

DE^GIEnT    DE    "EDICII'A    SE    "RMACIA,    IASI     (ROMANIA).       CATEDRA 

rS™ISI^«°^    2"    TRE    II,TER»CTION    BETWEEN    SORFACE    WATER    AND 
GROONDRATER   OF    THE    DANDBE    DELTA     (PRENCH         CONSIDERATIONS    SDR 
L'INTPRACTION    ENTRE    LES    EAOX    DE   SORFACE    ET    SOOTERRAINES    DO 
TEPRITOIRE    DO    DELTA    DO    DANDBE),  :>uu  .  ERBA  INES    DO 

W71-1005«  05B 

INSTYTOT    PYBACTWA    SRODIGDOWEGO,     OLSZTTN-KORTOHO    (POLAND). 
ZAKLAC    HIDROBIOLOGII.  '  ' 

PHTTOPLANKTON    COEFFICIENTS    AS    A    METHOD    OF    DEFINING    THE 

»^PELIc    "RICR    "ATI!R    HAB"»TS    ARE    TROPHIC     (IN    POLISH). 
■  M*  lOQ'5  0~C 

IOWA    STATE    ONIV.,    AMES.       DEPT.    OF    EARTH    SCIENCES. 

ADSORPTION    AND   THE    RELIABILITY    OF    TRACE    ELEMENTS    AS 
ENVIRONMENT    INDICATORS    FOR    SHALES, 


IOWA  STATE  ONIV.,  AMES.  DEPT. 
DNIV   AMES.  DEPT.  OF  PHYSICS. 

ADGER    HOLE    SEEPAGE    THEORY." 

W71-10011 


02G 
OF    AGRONOMY..     AID    IOWA    STATE 


02G 


n!m!7V;SaS!>    ""•        DEPT-    °F    CI¥IL    ENGINEERING. 
ANIMAL    WASTES— A    MAJOR    POLLDTION    PROBLEM, 
W71-10368  05(. 

JACOBS    ASSOCIATES,     SAN    FRANCISCO,    CALIF 

BETTEB    SPECIFICATIONS    FOR    ONDERGROOND 'wORK, 
W71-10U01  06B 

JADAVPDR    DNIV. ,    CALCDTTA.     (INDIA).        DEPT      OFELECTHTCAI 
HY^RI^?CNSGTDDYNBD^^C0TTA    ""    «>»«»«»»    SES"" 

BRANCHES"    0F    BEFLECTI0,,S    1S    TID»L    "VERS    AND    THEIR 
S71-100TO  Q2E 

KANSAS     AGRICDLTDRAL    EXPERIMENT    STATION,    MANHATTAN 

PL^N^Rr!^    DISTRRE?TDDES    "    *    ""»    » 
W71-099H1  05B 

service!™"  DEPT-    °F  HEALT"'  T0peka-     ""omental  HEALTB 

=^DiAI°oY    ASPE«S    OF    FEEDLOT    HASTE    MANAGEMENT, 
WM-10369  05G 

KANSAS  STATE  ONIV. 
ENGINEERING. 

CHA^CTERIsS01    "iSTE    Bi,,AGE',E!,,    -    "ISI0RY    "» 
W71-10371  05G 

KE!I°f;"    HATE!'    PO"nTION    CONTROL    COMMISSION.     FRANKFORT 
WATER    QDALITY    STANDARDS    FOR    INTERSTATE    WATERS, 
■  'i"10160  OSf* 


MANHATTAN.   DEPT.  OP  AGRICDLTORAI 


POLLDTION    FROM    BOATS    AND    VESSELS 
W71-10161 


05G 


BY-PASSING    OF    SEHAGE,     INDDSTRIAL,    AND    OTHER    HASTE    TRF.ATHV.T 
PLANTS       AND    EMERGENCY,     ACCIDENTAL,    OR    OTHER    MCKSl"    s"!L 
AND    "SCBARGES    OF    SEWAGE.    INDDSTRIAL    OR    OTHER    HASTEsf 
H71-10167  „5G 

WAS?ESS    T°    DISC"ABGE    SERAGE'    INDDSTRIAL    HASTES    OR    OTHER 
H71-10273  06E 

KHARTOOM    ONIV.,      (SODAN) .       DEPT.     OP    GEOLOGY 

H71-"J°9    °F    SPECIPIC    "ETENTION    IN    ROBBLY    ROCK    PARTICLES, 

r°^oITKE/SHELL"LAB0RAT0RIDB'    AMSTERDAM     (NETHERLANDS) 
InAp?P?RL°P    BINERA1    °IL    COMPONENTS    TO   GRODNDHATER-- 

„i "'"""?    0N    THE    TRANSFER    OP    HYDROCARBONS    FROM    A 
BESIDOAL    OIL    ZONE    TO    TRICKLING    WATER, 
W71-10325  05B 

LAMAR    STATE    COLL.    OF   TECH.,     BEAOMONT,    TEX.        DEPT      OF 
BIOLOGICAL    SCIENCES.  unrx.    ur 

FIRE  ANTS,  HEPTACHLOR,  AND  FISH  KILL, 

H71-09993  '  05c 

LEGGETTE,    BRASHEARS    AND    GRAHAM,     NEW    YORK. 
NEW    TOOLS    FOR    NEH    AND    OLD    HELLS. 
W71-10U22  08, 

LEHIGH  ONIV.,  BETHLEHEM,  PA. 

LIMIT    ANALYSIS    OF    STABILITY    OF    SLOPES. 
W71-10393  '08D 

MAHARASHTRA    ASSOCIATION    FOR    THE    COLTIVATION    OF    SCIENCE 
POONA     (INDIA)        AND    J.N.     AGRICDLTDRAL    ONIV.,    JABALPDR.    INDIA, 
INSTRDMENT    DEVELOPMENT    AND    SERVICE    CENTER  """UH,    INDIA, 

AnTc£ECTR°''E'rRIC    METH0D    F0B    THE    DETERMINATION    OF    SCIL 

H71-10012  02G 

MARYLAND    DEPT.     OF    HATER    RESODRCES,     ANNAPOLIS       AND    MARYLAND 
DEPT.    OF    HEALTH    AND    MENTAL    HYGIENE,    ANNAPOLIS 

STATOS    OF    HATER    QDALITY    AND    SIGNIFICANT    SODRCES    OF    HASTE 

WATER    DISCHARGES    IN    MARYLAND. 

N71-1025H  „5G 

MARYLAND    DEPT.     OP    WATER    RESODRCES,     ANNAPOLIS 
REGDLATIONS    ON    POLLDTION    ABATEMENT 
H71-1030U  06E 

MARYLAND  DNIV.,  COLLEGE  PARK.  DEPT.  OF  CIVIL  ENGINEERING 
PARAMETER  ESTIMATION  FOR  AQOIFER  EVALOATION  ENGINEERING- 
H71-1002I4  02p 

"SISS.™";'     PRINCE    EXEOERICK.        NATORAL    RESODRCES    INST. 

^^T»^^!ERSITT    SPECIES    ABONDANCE    OF   FISH    POPOLATIONS         AH 
EXAMINATION    OF    VARIODS    METHODS. 
H71-10210  07c 

MASSACHOSETTS  DIV.  OF  HATER  POLLDTION  CONTROL,  BOSTON 

S?i!!-'2S    ™E    PRB»BNTION    AND    CONTROL    OF    OIL    POLLDTION    IN    THB 
WATERS    OF    THE    COMMONWEALTH. 

■71-10115  05G 

MASSACHOSETTS  DNIV.,  AMHERST.   DEPT.  OP  FORESTRY  AND 
WILDLIFE  MANAGEMENT. 

CHLORINATED  HYDROCARBON  PESTICIDE  RESIDOES  IN  WINTER 
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FIOUNPF",     PSFUDO-PLeURONECTFS    AMFFICANUS,    FROM    TH"    WFWFANTTC 

FTVFP    FS^UAPY,     MASSACHUSETTS, 

871-10212  05C 

•rOPTAL    UNIV.     0"    NEWFOUNDLAND,     ST    JOHN'S.       DFPT.     OF 
•010SY       AND     LAVAL    UN^V.     QUEBEC.        DEPAPTEMENT     DF    BTOIOGIE. 

A    CHECKLIST    OF    MARTNE    ALGA"    OF    FASTEPN    CANADA, 

871-10^66  05C 

'TCALF    AND    EDDY,     INC.,     BOSTON,     MASS. 
THF    NTPOGFN    CYCIF. 
H71-099S1I  05B 

'TFCOLOGICAI    OFFICE,     POONA      (INDIA)  . 

A    S~HDY    OF    DISTPICTHISF    DISTRIBUTION    OF    RAINFALL    IN    BIHAR, 
V1-11MS  02B 

"i-»OP(l!T'»N  WAT'R    DISTRICT    OF    SOUTHERN    CALIFORNIA,     LOS 

IGFL'S. 

CAVITATION  PARAMETERS  'OF  OUTLET  VALVES, 

■"»1-V»3"I«  08B 

RBI    UNIV.,     FLA.        SCHOOL    OF    MARINE    AND    ATMOSPHERIC 

TF1ICFS.     AND    LIVEPPOOL    UNIV.      (ENGLAND).        DEPT.     OF 

"ANCGPAPHY. 

THF  DISTRIBUTION  OF  THE  MAJOF  AND  SOME  MINOR  ELEMENTS  IN 

MAPTNF  ANIMALS,  PART  IT.   MOLLUSCS, 

W1-ro<)P2  05A 

CHIGAN     STATE    UNIV.,     EAST    LANSING,     U.K.     KELLOGG    BIOLOGTAL 

ATION. 

TNTFPPFIATICNS    OF    SEVERAL    ABIOTIC    FACTORS     AND    THE    HIGHER 

AOUATIC    PLANTS    IN    A    STREAM    FCCSYSTEM, 

871-10036  05C 

CHIGAN    STATE    UNIV.,     EAST    LANSING.        DEPT.     OF    POULTRY 

IF>'CF. 

PECTCLED  POULTRY  NUTRIENTS, 

871-10365  05D 

CHIGAN  STATE  UNIV.,  HICKORY  CORNERS.   W.  K.  KELLOGG 

CLOGICAL  STATION. 

DISSOLVED  ORGANIC  MATTER  AND  PHYTQPL-ANKTONIC  PRODUCTIVITY  IN 

KARL  LAKES, 

871-10079  05C 

RECENT     AND     FOSTGIACIAL    PRODUCTION    RATES    OF    A    MARL    LAKE, 
B71-10080  05C 

CHIGAN    STATE    UNIV.,  HICKOPY    CORNERS.       U.K.     KFLLOGG 
CLOGICAL    STATION. 

A    SIMPLE,     SENSITIVE  UNDERWATER    PHOTOMETER, 
W71-1P0pq  o7B 

DISSOLVED    ORGANIC    COMPOUNDS     AND    THEIR    UTILIZATION    IN    TWO 

MARL    LAFES, 

B71-1™91  05c 

:HIGAN    UNTV.,     ANN    ARBOR. 

IRANSIFNTS     IN    PIPELINES    CARRYING    LIOUIDS    OR    GASES, 
S71-103O5  08B 

:HTGAN    UNIV.,     ANN    ARBOR.        DEPT.     OF    SANITARY    ENGINEERING. 
SECONDARY    EFFECTS    0"    NITROGEN    IN    WATFP, 
H71-099S8  05B 

NNESOTA    DEPT.     OF    HEALTH,     GLFNHOOD       ILLINOIS    UNIV.,     URBANA. 

EPT.    0"     AG»TCUITURAL    ENGINEERING. 

LABORATORY    STUDIES    OF    AEROBIC    STABILIZATION    OF    S«TNE    WASTF, 

i7i-mice  05d 

UNFSOTA    UNIV.,     ST.     PAUL.        DEPT.    OF    ENTOMOLOGY,    FISHERIES 

:    WILDLIFE. 

EFFECTS    OF     MANURE    APPLICATIONS    AND    MITE    PREDATION    ON    CORN 

30OTWOP«    POPULATIONS    IN    MINNESOTA, 

B71-103CQ  nsc 

5sisstppi  aip  and  water  pollution  control  commtsion, 

:kson. 

iatfr  quality  criteria  fop  intrastate  waters. 

171-10267  06E 

ESISSTPPT    STATE    UNIV.,     STATE    COLLEGE.        DEPT.     OF    ZOOLOGY. 
LEVELS    OF    INSECTICIDE    RESISTANCE    IN    FRESH-WATER    SHRIMP, 
'AIAFMONETFS    KADIAKFNSIS, 
OI-IO^PU  05C 

;SOURT    UNIV.,     COLUMBIA. 

^OCKMFN'S    LIABILITY    UNDER    THE    MISSOURI    NUISANCE    LAW, 

I71-1C103  05c 

;SOUPI     UNIV.,     COLUMBIA.        DEFT.     OF    CIVIL    ENGINEERING       AND 

tVFRSIDAD    NACINAL    DE    COLUMBIA,     BOGOTA.        DEPT.     OF    CIVIL 

:INFEPING. 

1TND-TNDUCED    CIPCULATION    IN    SHALLOW    WATER, 

171-10170  02E 

;SOURI    UNIV.,     CCLUMEIA.        DFPT.     OF    ZOOLOGY. 

:OMMUNTTY    METABOLISM    IN     ACID    AND    ALKALINE    STRIP-M^NE    LAKES, 

I71-C99°0  05C 

;SO0EI  UNIV.,  COLUMBIA.  WATER  RESOURCES  RESEARCH  CENTFR. 
POLLUTION  -  HOW  MUCH  OF  A  PROBLEM  COMES  FROM  FERTTLTZEPS, 
171-10099  05c 


IANAGFMFNt    CF    ANIMAL    FEEDLCT    WASTES 

:isposal   PROCESS, 

171-10370 


-    LAND    SPREADING    AS    A 
05G 


MISSOUPI     UNIV.,     ROLLA.        DEPT.     OF    CIVIL    ENGINEERING. 

OPEN-CHANNEL    PROFILES    BY    NEWTON'S    ITERATION    TECHNTCUE, 
W71-10018  02E 

MISSOURI    WATER    POLLUTION    BOARD,  JEFFERSON    CITY,     MO. 

REGULATIONS    FOR    PREVENTION    OF  POLLUTION    OF    SUBSURFACE    WATERS 

OF    THE    STATE, 

W71-10157  05G 

REGULATIONS    FOR    TURBID    WATER    DISCHARGES    AND    TO    PREVENT 
INTERMITTENT    OR    ACCIDENTAL    POLLUTION    CF    WATERS    OF    THE    STATE, 
W71-10159  05G 

MISSOURI  WATER  POLLUTION  BOARD,  JEFFERSON  CITY. 
MISSOURI  RIVER  BASIN  WATER  QUALITY  STANDARDS. 
W71-10113  05G 


MARINE    TOILET    REGULATIONS, 
871-10158 


05G 


;ONtrtEI,TIon    OF    FERTILIZERS    t0    WA~F»    POLLUTION, 
[71-10372  05G 


MISSOURI     WATER    RESOURCES     BOARD,     JEFFERSON    CITY. 

MISSOURI    WATER    PLAN,     STATE    LAWS,     POLICIES    AND    PROGRAMS 
PERTAINING    TO    WATER    AND    RELATED    LAND     RESOURCES. 
W71-10270  06E 

MONASH    UNIV.,     CLAYTON     (AUSTRALIA). 

FIELD    SOLUTIONS    FOR    TURBULENT    SEEPAGE    FLOW, 
W71-1039U  OPD 

MOSCOW    STATE    UNIV.      (USSR).  DEPT.    OF    ARID    LAND    HYDRCICGY. 

VARIATIONS    IN    THE     ANNUAL  DISTRIBUTION    OF    RUNOFF    FOP     FIVEDS 

IN    EASTERN    TRANSCAUCASIA  (IZMFNCHIVO ST'     VNUTFIGODCVOGO 

RASPREDELENIYA    STOKA    REK  VOST0CHNCG0    ZAKAVKAZ'YA)  , 
W71-1C35U  02F 

MOSCOW    STATE    UNIV.      (USSR).        RESEARCH    LAB.    FOR    SNOW    SLIDES. 

MUD    FLOW    OCCURRENCES    IN    THE    RSFSR     (RASPPOSTR ANENIYE    SELEY    NA 

TERRITOFII    RSFSR) , 

W71-10351  02J 

NATIONAL  AERONAUTIC  AND  SPACE  ADMINISTRATION,  HAMPTON,  VA. 
LANGLEY  RESEARCH  CENTER  AND  PURDUE  UNIV.,  LAFAYETTE,  IND. 
SCHOOL    OF     AFRONAUTIC,     ASTRONAUTIC    AND    ENGINEERING    SCIENCES. 

STOCHASTIC    MODEL    OF    TURBULENT    CHANNEL    FLOW, 

871-10317  ORB 

NATIONAL  COUNCIL  OF  THE  PAPER  INDUSTRY  FOR  AIR  AND  STREAM 
IMPROVEMENT,    INC.,     NEW    YORK. 

AN    INTRODUCTION    TO    DETERMINATION    OF    ESTUARINF    ASSIMIIATIVE 

CAPACITY, 

W71-10093  05B 

NATIONAL     INSTITUTES    OF    HEALTH,     BETHFSDA,    MD.        DI V    OF 
RESEARCH     SERVICES. 

CAGE    AND    KENNEL    WASTE    WATER, 

W71-10100  05A 

NATIONAL    MARINE    FISHERIES    SERVICE,     WASHINGTON,     D.C. 
COMMERCIAL    FISHERIES    RESEARCH    AND    DEVELOPMENT. 
W71-1028H  06E 

NATIONAL    MARINE    WATER    QUALITY    LAB.,     WEST    KINGSTON,     P.I. 
PESTICIDES    IN    THE    MARINE    ENVIRONMENT, 
W71-09992  05C 

NATURAL  ENVIRONMENT  RESEARCH  COUNCIL,  AEE"DEEN  (SCOTLAND)  . 
FISHERIES    EIOCHEMICAL    RESEARCH    UNIT. 

AVOIDANCE    REACTIONS    OF     MARINE    INV  ERTE  ERATES    TO    EITHER 

STEROID    GLYCOSIDES    OF    STARFISH    OR    SYNTHETIC    SURF  AC  I- ACTIVE 

AGENTS, 

871-10211  05C 

NEVADA    UNIV.     SYSTEM,     RENO,     DESFRT    RESEARCH    INST.,     CENTEF    FOF 
WATEF    RESOURCES    RESEARCH. 

CROSS    SPECTRAL    ANALYSIS    OF    PRECIPITATION    AND    STREAMFLOW    DATA 

SYSTEMS, 

W71-10037  07C 

NEVADA    UNIV.,     RENO.       NFVADA     AGRICULTURAL    EXPERIMENT     STATION. 
PAHRUMP    FIELD    LABORATORY, 
W71-10U1U  03F 

NEW     HAMPSHIRE    UNIV.,     DURHAM.        INST.     OF    NATURAL    AND 
ENVIRONMENTAL    RESOURCES. 

DISSOLVED    SOLIDS    -    DISCHARGE    RELATIONSHIPS,     2.        APPLICATIONS 

TO    FIELD    DATA, 

W71-099U2  05B 

NORGES    TFKNISKE    HOEGSKOLE,     TRONDHEIM. 

LONG-TIME    DURABILITY    OF    CONCRETE    IN    SFAWATER, 
W71-10380  08F 

NORGFS    TEKNISKE    HOEGSKOLE,     TRONDHEIM.        INSTITDTT    FOF 
ANLFGGSDRIFT    OG    H AVNEBYGGING. 

ANALYSIS    OF    SEDIMENTATION    DATA, 

W71-10315  02J 

NORTH    CAROLINA    UNIV.,    CHAPEL    HILL.        DFPT.     OF    CITY     AND 
REGIONAL    PLANNING       AND    NORTH    CAROLINA    UNIV.,     CHAPEL    HILL. 
DFPT.     OF    ENVIRONMENTAL    SCIENCES     AND    ENGINEERING. 

WATEF    RESOURCE    PLANNING    IN    THE    URB AN- METROPOLITAN    CONTEXT, 

W71-09932  06B 

NORTH  CAROLINA  UNIV.,  CHAPEL  HILL.  DEFT.  OF  ENVIRONMENTAL 
SCIENCES    AND    ENGINEERING. 

DISSOLVED    ORGANIC    PHOSPHORUS    EXCRETION    BY     MARINE 

PHYTOFLANKTON, 

W71-10083  05C 


NORTH    DAKOTA    UNIV. 


GRAND    FORKS.       DEPT.     OF    BIOLCGY 


ORGANIZATIONAL 


NORTH    DAKOTA    UNIV.,    GRAND    FORKS.       DEPT.    OF    OEOIOGY. 

PRIMARY  PRODUCTIVITY  MEASUREMENTS  AT  DEVILS  LAKE,  NORTH 


DAKOTA, 
W71-10062 


OSC 


NORTH    DAKOTA    UNIV.,    GPAND    FORKS.        DEPT.     OF    BIOLOGY. 

ZOOPLANKTON-PHYTOPLANKTON    RELATIONSHIPS    IN    DEVILS    LAKE, 

NOPTH    DAKOTA, 

(71-10063  05c 

NOFTH    DAKOTA    UNIV.,    GRAND  FORKS.        DEPT.     OF    GEOLOGY. 

WIND-ORIENTED    GASTROPOD  SHELLS    AS    INDICATORS    OF    PALEOWTND 

DIRECTION, 

K71-1033O  02J 

NORTH    STAR    RESEARCH    AND    DEVELOPMENT    INST.,    MINNEAPOLIS, 
MINN. 

DEVELOPMENT    OF    ULTPATHIN    PFVFRSE    OSMOSIS    MEMERANES    FOR 

DESALINATION, 

W71-09977  03A 


BOSTON,    MASS.       DEPT.     OF    CIVIL 


NOFTHEASTEPN  UNIV. 
ENGINEERING. 

TIME    VARYING    MATHEMATICAL    MCDEL    FOR    WATER    QUALITY, 

W71-1"326  05B 

NOFTHWESTFRN    UNIV.,    BOSTON,     MASS.        DEPT.     OF    BIOLOGY. 

PRIMARY    PRODUCTION  DEPRESSION    OF    OXYGEN    EVOLUTION    IN    ALGAL 

CULTURES    BY    ORGANOFHOSPHORU S    INSECTICIDES, 
W71-10096  05C 

NOTTINGHAM    UNIV.      (ENGLAND) .       SCHOOL  OF    AGRICULTURE. 

THE    INFLUENCE    OF    GRADED    LEVELS    OF  ATMOSPHERIC    AMMONIA    ON 

CHICKENS, 

W1-101C5  05C 

OAK    PIDGF    NATIONAL    LAB.,     TENN.        NUCLEAR    DESALINATION 
PPCGPAM. 

VTE    PILOT    PLANT    ANNUAL    REPORT    FOR    THE    PERIOD    ENDING    JULY    1, 

1968, 

W71-09976  03A 

OFFICE    OF    WATER    RESOURCES    RESEARCH,     WASHINGTON,    D.C.        WATER 
RESOURCES    SCIENTIFIC    INFORMATION    CENTEP. 

TRACE    ELEMENTS    IN    WATER    -    A    BIBLIOGRAPHY. 

W71-101°0  05B 


MERCURY    IN    WATER 
W71-1P191 


A    BIBLIOGRAPHY. 


STRONTIUM    IN    WATER 
W71-10192 


A    BIBLIOGRAPHY. 


CCPPER    IN    WATER 
W71-10193 


A    BIBLIOGRAPHY. 


MANGANESE    IN    WATER    -    A    BIBLIOGRAPHY. 
W71-1019U 


MAGNESIUM  IN  WATER  -  A  BIBLIOGRAPHY. 
W71-10195 


05B 
05B 
05B 
05B 


ZINC    IN    WATER 
W71-1H196 


A  BIBLIOGRAPHY. 


OHIO    STATE    UNIV.,    COLUMBUS.       DEPT.    OF    GEOLOGY. 
PUGET    PEAK    AVALANCHE,    ALASKA. 
W71-10335  02J 

OHIO    STATE    UNIV. ,    COLUMBUS.       DEPT.     OF    MICROBIAL    AND    CELLULAR 
BICLOGY. 

ADSORPTION    OF    CHLORINATED    HYDROCARBON    PESTICIDES    BY 

MICROBIAL    FLOC    AND    LAKE    SEDIMENT    AND    ITS    ECOLOGICAL 

IMPLICATIONS, 

W71-10065  05C 

OKLAHOMA    STATE    UNIV.,    STIIIWATER,     DEPT.     OF    ECONOMICS. 
LAND    'ENURE    AND    VALUF    RESPONSE    TO    WATERWAY    IMPROVEMENT 
THEORY    AND    PRELIMINARY    RESEARCH    DESIGN, 
R71-09937  06B 

OREGON  DFPT.  OF  ENVIRONMENTAL  QUALITY,  SALEM. 

PLANT    OFEOATION     (WASTE    TREATMENT    DISPOSAL    REQUIREMENTS). 
W71-10300  06E 

STATE    PINANCIAL    ASSISTANCE    TO    PUBLIC    AGENCIES    FOR    POLLUTION 

CONTROL    FACILITIES. 

171-10301  06E 

PATCHICK(PAUL    F.)  ,    PEBBLE    BEACH,     CALIF. 

ESTIMATING     WATER    WFLL    SPECIFIC    CAPACITY    UTILIZING 
PE'HFABILTTY    OF    DISTURBED    SAMPLES, 
W71-T>U21  08A 

PFNTN'-UI.AP    CHEHBESEAECH,     INC.,     GATNFSVILLE,    FLA. 

STITHESIS    AND    EVALUATION    OF    NEW    MFMBRANE    CANDIDATES    FOR 

APPLICATION  IN  FPVPPSE  OSMOSIS, 

B71-099-X)  03A 

"VA'ITA  DEPT  OF  HFALTH,  HARRISBUPG. 
"OUtATTHS  FOP  PUBLIC  WATEp  SUPPLIES. 
H71-10279  06E 

PENNSYLVANIA    PPP7.    01     FN  V  T  PON  M  FNTA  L    PFSOURCES,    HAPRISBURG. 
A    PUNOF"    PCIFNTTAI.    PATING    TARIE    POP    SOILS, 
W71-1-I'  If  02G 

M.VA1TA     DFPT.     0"    POPFSTT    AND    WATERS,     HARRTSRURG.        WATER 
' FS    PPAICH. 
»»»»PRA'SA1.    OF    WATER    SUPPLY    RESOURCE!      CE    DELAWARE    PTVFR 
..,--,    n"N<-,    -,r*TH>-TTr    HYtoOICGY, 


INDEX 

W71-10320  OUA 

PENNSYLVANIA    SANITARY    WATER    BOARD,     HARRTSBOPG. 
TREATMENT    REQUI DEM"NTS. 
W71-10276  06E 

MINF  DRAINAGE. 

W71-111277  06E 


SPECIAL    REGULATIONS. 
W71-1027B 


06E 
AGPTCULTUPAL 


PENNSYLVANIA    STATE    UNIV.,    COLLEG"    PARK. 
E'PERIMFNT    STATION. 

THE    INFLUENCE    OF    ASHED    POULTRY    MANURE    ON    SOIL,     SNAP    BEANS, 

AND    TOMATOES, 

W71-103S5  Q5D 

PENNSYLVANIA    STATE    UNIV.,     UNIVERSITY    PAPK. 

VALUE    OF    PROCESSED    POULTRY    WASTE    AS    A    FEED    FOP    RUMINANTS, 
W71-10358  05D 

PENNSYLVANIA    STATE    UNIV.,  UNIVEPSITY    PAPK.       DEPT.     0?    CIVIL 
ENGINEERING. 

PARAMETER    ESTIMATION     IN  HYDROLOGY  THE    STATE    OF    THE    )Pt( 

W71-10025  02F 

PITTSBORG  UNIV.,  PA.  PYMATUNING  LAB.  OF  ECOLOGY  AND 
MICHIGAN  STATE  UNIV.,  HICKORY  CORNERS.  W.  K.  KEILO" 
BIOLOGICAL    STATION. 

ENERGY    FLOW    IN    A    WOODLAND    STREAM    ECOSYSTEM  I.        TISSUE 

SUFPORT    TPOPHIC    STRUCTURE    OF    THE    AUTUMNAL    COMMUNITY,     (WITH 

GERMAN    SUMMARY), 

W71-1006U  05C 

PRINCETON  UNIV.,  N.J.  DEPT.  0?  CIVIL  AND  GEOIOGICAL 
ENGINEERING. 

HYDROLOGY    OF    THE    PAMLICO    ESTUARY    IN    THE    State    OF    NO"TH 

CAFOLTNA, 

W71-10050  021 

PUBLIC    HEALTH    SERVICE,     WASHINGTON,     D.C.       CONSUMER    PPCTECTION 
AND    ENVIRONMENTAL    HEALTH    SERVICE. 

TRACE    METAL    ACCUMULATION    BY    THE    AMERICAN    SASTEPN    OYSTEP, 

CRASSOSTPEA    VIRGINICA, 

W71-1C2C9  05C 

PURDUE    UNIV.,    LAFAYETTE,     IND       AND    BAGHDAD    UNIV.      (IRAQ). 
CAPACITANCE    TECHNIQUES    FOR    RADIAL    DEFORMATIONS, 
W71-10U07  08D 

RHODE    ISLAND    UNIV.,     KINGSTON.       DEPT.    OF    CIVIL    AND 
ENVIRONMENTAL    ENGI    NSERING. 

METAL    TOXICITY    TO    SEWAGE    ORGANISMS, 

W71-10313  OSC 

RHODE    ISLAND    UNIV.,     KINGSTON.       NARRAGANSETT    MARINE    LAP. 
PHOSPHATE    ADSORPTION    BY    KACLIN    IN    SALINE    ENVIRONMENTS, 
W71-10207  05C 

RTCE    UNIV.,    HOUSTON,    TEX. 

SIZE    ANALYSIS    OF    SILT    AND    CLAY    BY    H YDPOPHOTOMETER, 
W71-1C332  02J 

RICHMOND    UNIV.  ,    VA.        DEPT.     CF    BICLOGY. 

EFFECTS    OF    ZOOPLANKTON    ON    PHOTOSYNTHESIS    BY    ALGAE    IN    LAKES, 
W71-10098  05C 


RTJKSWATERSTRAAT,    VOOPBURG     (NETHERLANDS) . 

DESIGN    LEVELS    IN    THE    TRANSITION    ZONE    BETWEEN    THE 

AND    THE    RIVER    REGIME    REACH, 

W71-10C39  08B 


[IDA!    REACh 


ROAD    RESEARCH    LAB.,     CFOWTHORNE     (ENGLAND). 

THE    MINERALOGY    OF    TROPICAL    WEATHERING    ILLUSTRATED    BY    SOME 

WEST    MALAYSIAN    SOILS, 

W71-10031  02G 

ROBERT    A.     TAFT    SANITARY    ENGINEERING    CENTEP,    CINCINNATI, 
OHIO. 

SOIL    CHEMICAL    CHANGES    AND    INFILTRATION    RATE    REDUCTION    UNDER 

SEWAGE    SPREADING, 

W71-10108  05B 

ROHM    AND    HAAS    CO.,     SPRINGHOUSE,  PA.,     RESEARCH    LABS. 

IDENTIFICATION  OF  METABOLITES  OF  N  -  (1,  1-DI METH YIPROPYNYL) 

-  3,5  DICHLORBENZAMINE  IN  RAT  AND  CCW  URINE  AND  PA1  FECES, 
W71-10356  05A 

RUTGERS  UNIV.,  NEW  BRUNSWICK,  N.J.   DEPT  OF  CHEMICAL 
ENGINEERING. 

PROCESS  CONTROL  MODEL  FOR  OXYGEN  REGENERATION  OF  POLLUTED 

RIVERS,  PHASE  II, 

W71-10162  05G 

SCRIPPS    INSTITUTION    OF    OCEANOGRAPHY,    SAN    DIEGO,     CALIF. 
CHANNEL    PIRACY    ON    MONTEREY    DEEP-SEA     FAN, 
W71-099U7  02J 

SOUTH    DAKOTA    STATE    UNIV.,    BROOKINGS.       DEPT.     OF    CIVIL 
ENGINEERING. 

POLLUTION    POTENTIAL    OF    LIVESTOCK    FEEDING    OPERATIONS    IN    SOUTfl 

DAKOTA , 

W71-1010U  OSD 

SOUTHAMPTON    UNIV.      (ENGLAND).       DEPT.     OF    CIVIL    ENGINEERING. 
FLOW    OVER    TRIANGULAR    ELEMENTS    SIMULATING    DUNES, 
W71-10173  OSB 


SOUTHFPN    METHODIST    UNIV., 
SCIENCES. 


DALLAS,    TEX.       DEPT.     OF    GEOLOGICAL 


REAM    EANK    FAILURE    AND    ROTATIONAL    SLUMPING 
D    SIGNIFICANCE    IN    THE    GEOLOGIC    RECORD, 
1-10331  02J 


ORGANIZATTONA 
PRESERVATION 


FORD  UNIV.,  CAIIF. 

CISION  THEORY  APPLIED  TO  SETTLEMENT  PREDICTIONS, 

1-10106  08D 

F  HYDROLOGICAL  INST.  ,  LENINGRAD  (USSR)  . 

RPHOLOGICAL  CHARACTERISTICS  OF  BRAIDED  RIVER  CHANNELS  IN 
AREA  OF  TFIBDTARY  INFLOW  (K  VOPFOSU  0  MORFOLOGICHESKIKH 
OBENNOSTYAKH  MNOGOFU KAVNYKH  FECHNYKH  RDSEL  NA  DCHASTKE 
ADENIYA  PEITOKA)  , 
1-10303  02J 

E  OCEANOGFAPHIC  INST.,  MOSCOW  (DSSR). 

E  FEGDLARITTES  OF  THE  HYDFOCHEMICAL  REGIME  FORMATION  IN 

E  FIVER  MOUTHS, 

1-100U6  02K 

E    HATER    COMMITTEE,    BUCHAREST     (FOMANIA)  . 

TEFACTION    OF    PHFEATIC    HATER     AND    SURFACE    HATEF    IN    THE 

YUBF    DELTA     (FFENCH  INTERACTION    DES    EADX    PHREATIQUES    ET 

S    EADX    DE    SURFACE     CANS    LE    DELTA    DU    DANDBE) 

1-11055  02F 

J    ENGINEEFING    DESIGN,     SAN    FAFAEL,    CALIF. 
1AGEMENT    STODY    OF    A    TRANSITIONAL    DELTA    SYSTEM, 
1-10057  0«A 

LA    GLOHNA    GOSPODAFSTHA    WIEJSKIEGO,     HAESAH     (POLAND). 

.     CF     ZOOLCGY. 

PCHABILITY    OF    EGGS    OF    TEIOPS    CANCFIFORMIS     (BOSC)     IN 

LOTION    OF    CHLORIDES     AND    SOLFATES, 

1-09991  05C 

(METRICS,     INC.,    GOLDEN,    COLO. 

!    MEASUREMENT    OF    ROCK    STRESS    CHANGES    OSING    HYDRAULIC 

(FHOLE    GAGES, 

l-100"8  08E 

i    TECNOLOGICAL    COLL.,     LUBBOCK.        DEPT    OF    AGRICULTURAL 

)MICS. 

INOMICS    OF    HATER    POLLDTION    CONTROL    FOR    CATTLE    FEEDLOT 

IRATTCNS, 

1-10377  05G 

I    HATER    DEVELOPMENT    BOARD,    AOSTIN. 
:0FFING    TEXAS    DEODGHTS, 
-10010  07C 

TTS-ABBETT-BCCAFTHY-STFATTON,    NEH    YOEK      AND    BROOKLYN 
,    NEH    YOFK.        DEPT.     CF    GEOLOGY. 
DESTRUCTIVE    HATER    CONTENT    DETERMINATION, 
-10338  02G 

CAUCASIAN    SCIENTIFIC    HYDROBETEOROLOGICAL    RESEARCH 

,     BAKO     (OSSR)  .        SEA    LAB. 

HODS  OF  INVESTIGATION  OF  SEDIMENT  DYNAMICS  OF  RIVER 

UAFTES, 

-10005  02L 

HOOD  MCLELLAN  AND  ASSOCIATES  LTD.,  HINNEPEG  (MANITOBA). 
CHASTIC  ANALYSIS  OF  PERIODIC  HYDROLOGIC  PROCESS, 
-10172  02A 

CARBIDE  CORP.,  TOXEDO,  N.Y.   STERLING  FOFEST  FESEARCH 
R. 

TRON  INELASTIC  SCATTERING  INVESTIGATION  OF  HATEF  AND 
IC  SCIDTICNS, 
-09970  01B 

OF  SOIL  PHYSICS.   AGEICDLTOFAL  RESEARCH  COUNCIL, 

IDGE  (ENGLAND). 

IHUM    PUMPING    CONDITIONS    FOR    HELLS    LOCATED    IN    ONCONFINED 

STAL  AQUIFEFS, 

-10017  00B 


FSAL    CIL    PRCDOCTS    CO.,    ST.    PAOL,     MINN. 

OTING    ROCK    HELL    INVOLVES     RISKS. 

-10019  OUB 

T  HELL  DEPTH  IN  CEYSTALLINE  FOCKS, 
-10020  08A 

L  TECHNOLOGY  SEFVES  THE  MINING  INDOSTFY. 
-10023  00B 

EAFCH  IS  GUIDE  FOR  ESTIMATING  HELL  COSTS. 
-10020  08A 

E  ANE  CASING  IN  HATER-HELL  DRILLING. 
"10025  08A 

CKING  ALIGNMENT  AND  PLDMBNESS  OF  HELLS. 
-10029  08A 

INFECTING  HELLS  AND  HATER  PIPING. 
-10031  08A 

ALS  THAT  RESIST  CORROSION  SAVE  MONEY. 
'10033  00B 


JCHNSON    DIV. 


RTS    SHOH    AIR-LIFT    PERFORMANCE. 
-10030 


OSA 


RSITY    COIL.  OF    NORTH    HAIES,     BANGOR.        MARINE    SCIENCE 

E   VARIATION  OF    THE    DEPTH    OF    A    HIGH    SALINITY    LAYER    IN    THE 

TIC  SEA, 

-09909  02K 


ONIVEESITY  OF  SOOTHERN  CALIFORNIA,  LOS  ANGELES.   DEFT.  OF 
BIOLOGICAL  SCIENCES. 

TAXONOMIC  GUIDES  TO  ARCTIC  ZOOPLANKTON  (II)     (MEDOSAE  OF 

THE  CENTRAL  ARCTIC,  SIPHONOPHOEES  OF  THE  CENTFAL  ARCTIC, 

CTENOPHOEES  OF  THE  CENTFAL  AFCTIC) , 

H71- 10082  05C 

OTAH    DEPT.     OF    NATURAL    RESOURCES,     SALT    LAKE    CITY.        DIV.     OF 
OIL    AND    GAS   CONSERVATION. 

GENERAL    RULES     AND    REGULATIONS    RELATING    TO    HELLS. 

H71-10260  06E 

UTAH    HATER    RESEARCH    LAB.,    LOGAN. 

QUANTITY    AND    CHEMICAL    QUALITY    OF    RETURN    FLOW. 
H71-09936  05B 

U.     S.     NATIONAL    COMMITTEE    OF    THE    IHD     (NAS-NFC),     WASHINGTON, 
D.C. 

HYDROLOGICAL    MAPPING    AND    THE    IHD, 

W71-10030  07C 

U.S.     ARMY    ENGINEER    HATERHAYS    EXPERIMENT    STATION,    VICKSBURG, 
MISS. 

STABILITY    OF    PROPOSED    BFEAKHATEE,     BDFNS    HATEFHAY    HAFBOE, 

INDIANA       HYDFAULIC    MODEL    INVESTIGATION, 

H71-10007  08B 

VIRGINIA    INST.     OF    MARINE    SCIENCE,    GLOUCESTER    POINT. 

TEIATMENT    OF    SHELL    CULTCH    HITH    POLYSTFEAM    TO    INCREASE    THE 
YIELt    OF    SEED    OYSTERS,     CRASSOSTREA    VIRGINICA, 
H71-10208  05B 

VIRGINIA    MILITARY    INST.,     LEXINGTON.       DEPT.     OF    CIVIL 
ENGINEERING       AND    HISCONSIN    UNIV.,    MADISON.        DEPT.    OF    CIVIL 
ENGINEERING. 

JUNCTION    LOSSES    IN    LAMINAR    AND    TFANSITIONAL    FLOHS, 

H71-10178  08B 

VIFGINIA    POLYTECHNIC    INST.     AND    STATE    UNIV.,     BLACKSBOFG. 
DEPT.     OF    GEOLOGICAL    SCIENCES       AND    OKLAHOMA     UNIV.,     NOFMAN. 
SCHOOL    OF    GEOLOGY    AND    GEOPHYSICS. 

DURABILITIES    OF    SAND    SIZE    SCHIST    AND     'VOLCANIC     ROCK 

FRAGMENTS    DURING    FLUVIAL    TRANSPORT,     ELK    CREEK,     BLACK    HILLS, 

SOUTH    DAKOTA, 

H71-10329  02J 

VIRGINIA    POLYTECHNIC    INST.,     BLACKSBDEG.       DEPT.     OF    BIOLOGY. 
REDUCTION    AND    EESTOFATION    OF    THE    NDMBEF    OF    FRESH-HATER 
PRCTOZOAN    SPECIES    FOLLOHING    ACUTE    EXPOSURE    TO    COPPER    AND 
ZINC, 
H71-09987  05C 

VIFGINIA,     UNIV.,     CHAFLOTTESVILLE.        DEPT.     OF    ENVIRONMENTAL 
SCIENCES. 

SIMULATION    MODEL    OF    STREAM    CAPTURE, 

H71-10337  02E 

VSESOYUZNYI    NAOCHNO-ISSLEDOVATELSKII    INSTITUT    HINERALNOGO 

SYRYA,     MOSCOH     (USSR)  . 

GEOCHEMISTRY    OF    ALUMINUM    DURING    INTENSIVE    HYDROLYTIC 
DECOMPOSITION    OF    ALUM INOSILICATES    IN    HEATHERING    CROSTS     (K 
GEOKHIMII    ALYUMINIYA    V    ZONE    ENERGICHNCGO    GIDEOLITICHESKOGO 
RAZLOZHENIYA    ALYUMOSILIKATOV    V    KOFAKH    VYVETFI VANI YA) . 
H71-10301  02K 

HARSAW    UNIV.      (POLAND).    CHAIR    OF    HYDROBIOLOG Y. 

THE    FOOD    SOURCES    OF    LAKE    ZOOPLANKTON     (IN    POLISH), 
W71-10090  05C 

WASHINGTON    DEPT.     OF    ECOLOGY,     OLYHPIA. 
WATER    POLLUTION    CONTROL    LAWS. 
W7 1-10 117  05G 

WASHINGTON    UNIV.,     SEATTLE.       CHARLES    H.     HARRIS    HYDRAULICS 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related  engi- 
neering and  legal  aspects  of  the  characteristics,  conservation,  control,  use,  or 
management  of  water.  Each  abstract  includes  a  full  bibliographical' citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus  (November  1966  edition).  Each  abstract  entry  is  classified  into  ten 
fields  and  sixty  groups  similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources  Research  of  the  Federal 
Council  for  Science  and  Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency,  Water  Quality  Office.  A  directory  of  the 
Centers  appears  on  inside  back  cover. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 
Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


II.  NATURE  OF  WATER 
A.  Properties 


OW     TO     MEASURE     THE     ISOTHERMAL 
OMPRESSIBILITY  OF  LIQUIDS 

CCURATELY, 

ational  Engineering  Lab.,  East  Kilbridge  (Sco- 

ind). 

.  T.  J.  Hayward. 

lurnal  of  Physics  D:  Applied  Physics,  Vol  4,  No  7, 

938-950,  July  1 97 1 .  1 3  p,  6  fig,  59  ref. 

sscriptors:         'Compressibility,        'Hydrostatic 

essure,   'Instrumentation,   'Calibrations,  Water 

operties,    Measurement,    Piezometry,    Physical 

operties. 

entifiers:  Compressibility  (Liquids). 

le  isothermal  compressibility  of  liquids  may  be 
:asured  directly  with  an  accuracy  of  at  least  plus 
minus  0.4%.  Distortion  is  minimized  by  making 
■.  apparatus  of  material  heat-treated  to  reduce 
isotropy  and  by  surrounding  it  with  a  balancing 
essure.  Ground  glass  or  lapped  metal  joints 
auld  be  used.  The  apparatus  interior  must  be  free 
air  traps.  The  equipment  must  be  calibrated  for 
sasuring  volume  change  to  the  highest  possible 
ndard  of  precision,  at  least  to  within  plus  or 
nus  0.1%  of  the  smallest  volume  change  to  be 
:asured  (Knapp-USGS) 
71-10689 


1.  Aqueous  Solutions  and 
Suspensions 


VESTIGATION     OF     ION      MOBILITY      IN 

ILEOL'S  SOLUTIONS, 

co  Laboratories,  Inc.,  Waltham,  Mass. 

r  primary  bibliographic  entry  see  Field  03A. 

M-10656 


ECTROMETRIC  METHOD  FOR 

ALYZING        WATER        EXTRACTS       AND 
OUNDWATER      (Elektrometricheskiy      metod 
iliza  vodnykh  vytyazhek  i  gruntovykh  vod), 
Izhik  Scientific  Research  Inst,  of  Soil  Science, 
sham  be. 

'  primary  bibliographic  entry  see  Field  07B. 
1-10830 


.  WATER  CYCLE 
v.  General 


THE  ROLD  OF  THE  ATMOSPHERE  IN 
DROLOGY  (Portugese:  O  papel  da  atmosfera 
lidrologia), 

Jon  Univ.  (Portugal).  Faculty  of  Sciences. 
primary  bibliographic  entry  see  Field  02B. 
1-10581 


ALLALA  AQUIFER  SYMPOSIUM, 

as  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 
primary  bibliographic  entry  see  Field  02F. 
1-10677 


Y  HYDROLOGY, 

Irological         Research         Unit,         Wallinford 

gland). 

nC.  Rodda. 

ure,  Vol  232,  No  5309,  p  301-303,  July  30, 

l-3p,  1  fig,  10  ref. 

criptors:  'International  Hydrological  Decade, 
drology,  'Reviews,  Hydrologic  cycle,  Water 
nee,  Documentation. 

irogress  review  of  the  first  six  years  of  the 
■national   Hydrological   Decade   is   presented. 


Perhaps  the  computer  revolution  and  particularly 
..the  mathematical  models  of  catchment  behavior 
that  have  results  is  one  of  the  most  noteworthy 
features.  Advances  in  methods  of  analysis  have 
certainly  been  rapid  recently,  so  much  so  that  faults 
in  the  basic  measurements  are  becoming  one  of  the 
chief  hindrances  to  further  progress.  Britain  seems 
to  be  well  placed,  for  there  are  few  countries  with 
equal  experience  in  instrumentation,  particularly  in 
rainfall  measurement,  stream  gaging  and  soil 
moisture  assessment.  The  problems  resulting  from 
Britain's  relatively  recent  start  in  scientific 
hydrology  are  rapidly  being  overcome.  Hydrology 
is  now  an  established  science,  a  science  that  is 
extremely  valuable  to  the  community  at  large. 
(Woodard-USGS) 
W71-10808 


GENERALIZED       ANALYSIS       OF       SMALL 
WATERSHED  RESPONSES, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  04D. 

W71-10877 


2B.  Precipitation 


A  MODELING  STUDY  OF  SEVERAL  ASPECTS 
OF  CANOPY  FLOW, 

Utah  Univ.,  Salt  Lake  City. 

For  primary  bibliographic  entry  see  Field  021. 

W71-10459 


INDEPENDENCE  OF  MONTHLY  AND 
BIMONTHLY  RAINFALL  OVER  SOUTHEAST 
ASIA     DURING     THE     SUMMER     MONSOON 

SEASON, 

Institute  of  Tropical  Meteorology,  Poona  (India). 

D.  A.  Mooley. 

Monthly  Weather  Review,  Vol  99,  No  j,  p  532- 

536,  June  1971.  5  p,  1  fig,  1 1  tab,  5  ref. 

Descriptors:     'Rainfall,     'Monsoons,     'Statistics, 
'Correlation  analysis,  Seasonal,  Wet  se  sons,  Rain 
gages,  Meteorological  data,  Synoptic  an  ilysis. 
Identifiers:  'Southeast  Asia. 

Independence  of  monthly  and  bimonthly  rainfall 
was  investigated  for  39  well-distributed  and  long- 
record  stations  in  the  field  of  the  Asian  summer 
monsoon.  Monthly  rainfall  is  pair  independent  but 
is  not  triplet  or  quadruplet  independent.  Rainfall 
during  the  first  half  of  the  summer  monsoon  season 
is  independent  of  rainfall  during  the  second  half. 
The  implications  of  these  results  are  discussed. 
There  is  no  justification  for  the  belief  that  excess  or 
deficit  of  rainfall  in  the  first  half  will  be  respectively 
wiped  off  or  made  up  during  the  second  half  of  the 
summer  monsoon  season.  (Knapp-USGS) 
W7  1-10460 


A    SEARCH    FOR    NECESSARY    CONDITIONS 
FOR  HEAVY  SNOW  ON  THE  EAST  COAST, 

New  York  Univ.,  New  York.  Dept.  of  Meteorology 

and  Oceanography. 

Edward  A.  Brandes,  and  Jerome  Spar. 

Journal  of  Applied  Meteorology,  Vol  10,  No  3,  p 

397-409,  June  1971.  13  p,  13  fig,  3  tab,  11  ref. 

Descriptors:     'Meteorology,    'Synoptic    analysis, 
'Snowfall,  'Weather  forecasting.  Storm  structure, 
Weather  patterns. 
Identifiers:  'Snow  forecasting. 

An  investigation  into  the  synoptic  conditions 
necessary  for  the  occurrence  of  heavy  snow  on  the 
east  coastal  plain  of  the  United  States  has  revealed 
no  obvious  characteristic  antecedent  patterns 
either  12  or  24  hr  prior  to  the  onset  of  snow.  The 
contemporaneous  association  of  heavy  snow  with 
east  coastal  secondary  cyclo-genesis  and  with 
certain  synoptic  features  at  the  850-mb  level  is 
found  to  be  of  limited  predictive  value.  (Knapp- 
USGS) 
W71-10461 


CLOUD  CONDENSATION  NUCLEI  AND  THEIR 
POSSIBLE  INFLUENCE  ON  PRECIPITATION, 

Hebrew     Univ.,    Jerusalem     (Israel).     Dept.     of 

Meteorology. 

B.  Terliuc,  and  A.  Gagin. 

Journal  of  Applied  Meteorology,  Vol  10,  No  3    p 

474-481,  June  1971.  8  p,  10  fig,  1  tab,  14  ref. 

Descriptors:  'Nucleation,  'Precipitation 

(Atmospheric),     'Condensation,     'Meteorology, 
Raindrops,       Cloud       physics,       Chemistry       of 
precipiation,  Sampling,  Winds. 
Identifiers:  'Israel. 

Measurements  were  made  in  Israel  of  cloud 
condensation  nuclei  (CCN)  both  from  the  ground 
and  from  an  instrumented  aircraft  during  two 
winter  seasons.  Spectra  of  CCN  always  have,  in 
both  rainy  and  dry  weather,  continental-like 
characteristics.  Their  concentrations  depend  on 
wind  direction  and  are  high,  even  in  air  masses  with 
a  partial  maritime  trajectory.  The  existence  of  local 
sources  appears  to  have  a  limited  and  a  generally 
minor  effect  on  the  characteristics  of  CCN  spectra. 
On  the  average,  CCN  concentrations  tend  to 
decrease  by  a  factor  of  2  during  the  first  three  days 
of  a  rainy  spell.  Consequently,  cloud  droplet 
concentrations  computed  for  cumulus  clouds 
assumed  to  have  base  updraft  velocities  of  250  cm 
per  sec,  show  a  similar  trend  but  are  always  within 
the  range  of  180-950  per  cc.  Since  these  variations 
do  not  correlate  with  rainfall,  they  are  not 
dominant  in  their  effect  on  the  relative  efficiency  of 
the  rain-forming  processes.  However,  the  high 
concentrations  of  CCN,  and  thus,  of  cloud 
droplets,  must  have  a  significant  effect  on  the 
nature  of  these  processes  in  view  of  the  resulting 
high  colloidal  stability  of  local  clouds,  (Knapp- 
USGS) 
W71-10463 


CALENDAR  SINGULARITIES  IN  RHODESIAN 
PRECIPITATION,  AND  THE  IMPLICATIONS. 

Meteorological  Service,  Salisbury  (Rhodesia). 
D.  L.  McNaughton. 

Journal  of  Applied  Meterorology,  Vol  10,  No  3    p 
498-501,  June  1971.  4  p,  2  fig,  1  tab,  7  ref. 

Descriptors:         'Precipitation         (Atmospheric), 
'Nucleation,  'Distribution  patterns, 

'Meteorology,     Weather     forecasting,     Synoptic 
analysis,  Dusts,  Meteorites. 
Identifiers:  'Rhodesia. 

It  is  suggested  that  Bowen's  meteor  hypothesis  has 
special  relevance  in  the  Southern  Hemisphere, 
because  of  its  comparatively  small  area  of  land  and 
the  fairly  slow  interhemispheric  exchange  of  air. 
This  hypothesis  is  discussed  in  the  light  of  tritium 
measurements  in  Rhodesian  rain.  The  existence  of 
calendar  singularities  is  established  in  Rhodesian 
rainfall  records,  the  pattern  repeating  itself  in  the 
hail  records  of  years  which  do  not  overlap  those 
used  for  the  rainfalls.  Salisbury  and  Bulawayo 
derive  almost  coincident  peaks  with  rain  falling  in 
completely  different  years,  indicating  that  a 
secondary  rather  than  primary  weather  mechanism 
is  responsible  for  some  of  the  singularities.  Others 
are  associated  with  pressure  fluctuations  over 
South  Africa.  (Knapp-USGS) 
W71-10464 


THE       DESIGN       AND       EVALUATION       OF 
RAINFALL  MODIFICATION  EXPERIMENTS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  03B 

W71-10465 


PRECIPITATION  RESULTS  OF  TWO 
RANDOMIZED  PYROTECHNIC  CUMULUS 
SEEDING  EXPERIMENTS, 

National  Oceanic  and  Atmospheric 

Administration,  Silver  Spring,  Md.  Meteorological 

Statistics  Lab;  and   National  Oceanographic  and 

Atmospheric   Administration,  Coral  Gables,   Fla. 

Experimental  Meteorology  Lab. 

For  primary  bibliographic  entry  see  Field  03B 

W71-10466 


I  ■ 


Field  02— WATER  CYCLE 
Group  2B — Precipitation 


SEASONALITY    OF   PRECIPITATION   IN   THE 
UNITED  STATES, 

Fresno  State  Coll.,  Calif.  Dept.  of  Geography. 

Charles G.  Markham 

Annals,  Association  of  American  Geographers,  Vol 

60,  No  3,  p  593-597,  September,  1970.  5  fig,  1  tab, 

2ref. 

Descriptors:       'United       States,       'Precipitation 

(Atmospheric),    'Seasonal,    'Climatic   data,   Wet 

seasons. 

Identifiers:        'Seasonality        index,        'Vectors 

(Physical),  'Seasonal  rainfall  concentration. 

Seasonality  of  precipitation  is  the  tendency  of  a 
place  to  have  more  rainfall  in  certain  months  or 
seasons  than  in  others.  Bar  graphs  are  usually  used 
to  show  mean  monthly  rainfall  and  illustrate 
seasonality  at  a  single  location,  but  do  not  permit 
easy  quantitative  generalizations  when  comparing 
different  locations.  The  basic  assumption  is  made 
that  mean  monthly  rainfall  figures  are  vector 
quantities,  with  magnitude  being  the  amount  of 
rain  and  direction  being  the  month  of  the  year 
expressed  in  units  of  arc.  If  the  12  monthly  vectors 
are  then  summed  for  a  given  location,  the  resultant 
direction  representing  the  period  of  seasonal 
concentration.  Using  data  from  625  weather 
stations  in  the  U.S.  and  adjacent  regions,  maps  of 
Seasonality  Index  and  Seasonal  concentration  are 
presented.  Precipitation  in  the  U.S.  has  4  principal 
regimes:  August  Arctic  Regime,  January  West 
Coast  Regime,  August  Tripical  Regime  and  June 
Mid-Continent  Regime.  Additionally,  there  is  a 
small,  non-seasonal  regime  (Seasonality  Index  10% 
or  less)  in  the  dry  Great  Basin  Desert.  (Casey- 
Arizona) 
W7I-10481 


THE  DUST  BOWL  IN  THE  1970s, 

Minnesota       Univ.,       Minneapolis.       Dept.       of 

Geography. 

For  primary  bibliographic  entry  see  Field  03F. 

W71-10482 


CONTROLLING  THE  PLANET'S  CLIMATE, 

RAND  Corp.,  Santa  Monica,  Calif. 

For  primary  bibliographic  entry  see  Field  03B. 

W71-10483 


THE     PHYSIOGRAPHIC     REGIONALIZATION 
OF  NORTHERN  ETHIOPIA  (IN  GERMAN), 

For  primary  bibliographic  entry  see  Field  06B. 
W71-I0499 


SPATIAL  CHARACTERISTICS  OF 

THUNDERSTORM  DEVELOPMENT  IN  THE 
CENTRAL  SUDAN, 

Southern      Oregon      Coll.,      Ashland.      Dept      of 

Geography. 

Richard  M.  Hammer. 

Supported    by    U.    S.    Army    Research    Office    - 

Durham.    Proceedings,   Association   of  American 

Geographers,  Vol  I ,  p  67-70,  1 970.  4  fig  4  ref. 

Descriptors:      'Thunderstorms,      'Cloud     cover, 

•Semiarid        climates,        'Rainfall,       Orography, 

Topography,      Mapping,      Diurnal,      Hydrograph 

analysis. 

Identifiers:        'Sudan,        'Cloud        development, 

•Cumulonimbus. 

Cumulonimbus  development  in  the  Central  Sudan 
was  analyzed  by  utilizing  E.S.S.A.  9  imagery  for 
July  and  August  1969.  The  daily  imagery  was 
projected  on  a  grid  map  of  the  region  and  cell 
locations  were  noted  on  a  base  map.  Cloud  densit- 
ies and  cloud  organization  were  tabulated  and 
mapped.  Cloud  location  was  correlated  daily  with 
rainfall  location  and  relief.  Only  2  regions  of 
significant  relief  exist  in  the  study  area  and  these 
regions  are  the  only  significant  loci  of  cloud 
density.  The  inter-Nile  plain  was  the  region  of 
highest  density,  and  both  orographic  and  Nile 
marshland  factors  seemed  to  influence  this  density, 
while  in  the  Jebal  Marra  region  only  orographic 


factors  were  responsible.  Of  the  4  types  of  cloud 
organization,  linear  clouds  occurred  65-70%  of  the 
time  and  their  monthly  linear  organization  totals 
confirmed  the  importance  of  the  Jebal  Marra  and 
inter-Nile  plain  as  major  formative  areas.  The 
general  location  of  thunderstorm  lines  also  explain 
the  diurnal  incidence  of  regional  rainfall.  (Casey- 
Arizona) 
W71-10506 


PROJECT       SKYWATER,        1970       ANNUAL 
REPORT. 

Bureau   of  Reclamation,   Denver,   Colo.    Div.   of 
Atmospheric  Water  Resources  Management. 
For  primary  bibliographic  entry  see  Field  03B. 
W71-10575 


ON  THE  ROLD  OF  THE  ATMOSPHERE  IN 
HYDROLOGY  (Portugese:  O  papel  da  atmosfera 
na  hidrologia), 

Lisbon  Univ.  (Portugal).  Faculty  of  Sciences. 
Jose  Pinto  Peixoto. 

Fomento  (Lisbon),  Vol  8,  No  3,  p  289-297,  1970.  9 
p,  5  fig,  1  tab,  3  ref.  (Also  published  in  Ministerio 
do  Ultramar  Decenio  Hidrologico  Internacional, 
No  10,  1970). 

Descriptors:  'Hydrology,  'Atmosphere, 

•Meteorology,   'Climatology,   'Hydrologic  cycle, 
Climatic  zones,  Climatic  data,  Water  vapor,  Air 
circulation,  Earth  (Planet),  Water  balance. 
Identifiers:  Physiography. 

The  dynamical  aspects  of  the  atmospheric  branch 
of  the  hydrological  cycle  is  studied,  in  particular  a 
discussion  of  the  mean  atmospheric  water  vapor 
fields  on  a  planetary  scale  during  the  International 
Geophysical  Year  covering  the  calendar  year  1958. 
The  fields  of  mean  precipitable  water  content  and 
the  vectorial  transport  of  water  vapor  were 
analyzed  on  a  planetary  scale  for  both  hemispheres 
and  related  with  the  physiography  of  the  surface  of 
the  Earth.  Averaged  values  of  the  precipitable 
water  and  of  the  mean  specific  humidity  with 
height  and  the  total  meridional  flux  according  to 
climatic  zones  are  presented  in  graphical  or  tabular 
forms  and  compared  with  results  from 
climatological  data.  The  nature  of  these  fields  is 
discussed  in  association  with  the  main  features  of 
the  general  circulation  of  the  atmosphere. 
Implications  of  the  study  for  the  zonal  hydrological 
balance  on  a  planetary  scale  are  analyzed. 
(Woodard-USGS) 
W71-10581 


CAUSES  OF  RECENT   INCREASED  EROSION 
ALONG  UNITED  STATES  SHORELINES, 

Wilkes  Coll.,  Wilkes-Barre,  Pa. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-10711 


PRECIPITATION  AND  ITS  MEASUREMENT,  A 
STATE  OF  THE  ART, 

Wyoming      Univ.,     Laramie.      Water     Resources 
Research  Inst. 
Lee  W.  Larson. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  747,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Water  Resources  Series  No.  24, 
June,  1971,  74p,  35D  ref.  OWRR  Project  A-001- 
WYO(45). 

Descriptors:  'Precipitation  (Atmospheric), 
Climatic  data.  Equipment,  Statistics,  Wind, 
Rainfall,  Rain  gages.  Rain,  Snow,  Snowfall,  Snow 
gages,  Snow  surveys,  'Measurement,  Bibliogra- 
phies, 'Reviews,  Gages. 

A  comprehensive  review  of  the  literature  since 
1966  for  studies  and  articles  dealing  with  precip- 
itation and  its  measurement.  Topics  discussed 
include  gages,  gage  comparisons,  gage  shields, 
errors  in  measurements,  precipitation  data,  data 
analysis,  networks,  and  electronic  measurements 
for  rain  and  snow.  A  partially  annotated 
bibliography  of  350  references  is  included. 


W71-10752 


WATER  RESOURCE  OBSERVATORY 

CLIMATOLOGICAL  DATA  WATER  YEAR 
1970. 

Wyoming  Univ,  Laramie.  Water  Resource! 
Research  Inst. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  748,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Water  Resources  Series  No.  23,  May 
1 97 1 ,  277p  OWRR  Project  A-00 1  -W  YO  (44). 

Descriptors:   Data   processing,   'Data   collections, 
•Temperature,  'Humidity,  'Climatic  data,  Precip- 
itation (Atmospheric),  Wyoming. 
Identifiers:  'Relative  humidity. 

Temperature  and  relative  humidity  data  that  have 
been  reduced  from  hygrothermograph  charts  and 
precipitation  data  from  recording  and  non- 
recording  precipitation  gages  are  presented  in 
tabular  form.  Four  readings  per  day  at  0600,  1200, 
1800  and  2400  hours  and  the  maximum  and 
minimum  are  presented.  The  mean,  maximum,  and 
minimum  temperatures  are  also  shown  graphically. 
The  reduced  data  are  transferred  to  punch  cards 
for  computation  and  tabulating  by  the  University  of 
Wyoming's  digital  computer.  The  card  format  and 
computer  program  are  presented  in  WyoWRRI 
Water  Resources  Series  No.  8. 
W71-10753 


LAKE  ONTARIO  SEEDING  TRIALS  -  1971. 

National  Oceanic  and  Atmospheric 

Administration,     Miami,     Fla.     Research     Flight 

Facility. 

For  primary  bibliographic  entry  see  Field  03B. 

W71-10768 


FLORIDA  CUMULUS  SEEDING  EXPERIMENT 
1970:  SILVER  CONTENT  OF  PRECIPITATION, 

Miami  University,  Fla.  Rosenstiel  School  of  Marine 

and  Atmospheric  Sciences. 

For  primary  bibliographic  entry  see  Field  03B. 

W71-10779 


EVAPORATION  OF  CONTAMINATED  AND 
PURE  WATER  DROPLETS  IN  A  WIND 
TUNNEL, 

Nevada  Univ;  Reno.  Desert  Research  Inst. 
Thomas  E.  Hoffer,  and  Steven  C.  Mallen. 
Available  from  the  National  Technical  Information 
Service  as  AD-716  732,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Journal  of  Atmospheric  Sciences, 
Vol  27,  No  6,  p  9 14-91 8,  Sept  1970. 

Descriptors:     'Fog,     'Raindrops,     'Evaporation 
control,        'Clouds,        'Monomolecular       films, 
Contamination,  Air  pollution. 
Identifiers:  'Fog dispersal. 

Measurements  of  evaporation  rates  suggest  that 
when  water  droplets  are  exposed  to  certain 
contaminants,  a  monolayer  can  form  which  inhibits 
evaporation.  Experimental  droplet  evaporation 
rates  are  compared  to  theoretical  rates;  for  pure 
water  the  agreement  is  good,  while  for 
contaminated  water  a  wide  variance  is  noted.  Some 
of  the  implications  of  these  experiments  in  relation 
to  the  dispersion  of  fogs  are  discussed. 
W71-10785 


METEOROLOGY,  CLIMATOLOGY  AND 
HYDROLOGY  (Meteorologiya,  klimatologiya  I 
gidrologiya). 

Meteorologiya,  Klimatologiya  i  Gidrologiya,  No  6, 
Kiev  University,  1970.  229  p. 

Descriptors:  'Precipitation  (Atmospheric), 
•Moisture  content,  'Climatic  data, 

•Meteorological  data,  'Runoff,  Atmospheric 
physics,  Cloud  physics.  Winds,  Air  circulation, 
Crop     production.     Soil     erosion,     Hydrographs, 
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tlation  analysis.  Soils,  Plant  growth, 
ndwater.  Solar  radiation,  Mathematical  stud- 
orecasting,  Watersheds  (Basins), 
ifiers:  'USSR,  •Ukraine,  'Kazakhstan, 
Idavia,  'Aerology,  Carpathian  Mountains, 
asus,  Odessa,  Traveltime,  Moisture  transport. 

collection  of  4 1  articles  is  devoted  largely  to 
ogical  investigations  in  the  Ukraine,  including 
es  of  local  winds,  convective  clouds,  and 
:ure  transport.  Considerable  attention  is  paid 
plant  growth,  crop  production  and 
neteorological  methods  of  study  both  in  the 
ine  and  in  other  republics  of  the  USSR.  Stud- 

the  field  of  hydrology  deal  primarily  with  the 
ition  of  runoff.  The  majority  of  articles  in  the 
:tion  are  the  work  of  graduate  students, 
rers,  senior  and  junior  instructors  affiliated 

the  Odessa  Hydrometeorological  Institute, 
also  W7 1-10835  thru  W7 1-10837)  (Josefson- 

S) 

■  10834 


MOISTURE  REGIME  OF  INDOCHINA  (O 
torykh  osobennostyakh  rezhima  uvlazhneniya 
litaya), 

>meteorologicheskii  Institut,  Odessa  (USSR), 
n  Min'Fu,  and  L.  K.  Smekalova. 
orologiya,  Klimatologiya  i  Gidrologiya,  No  6, 
59,  1970.  3  tab,  2  ref. 

riptors:  'Moisture  content,  'Water  utilization, 

:ipitation  (Atmospheric),  'Hydrologic  cycle, 

soons.    Seasonal,    Air    masses,    Temperate, 

orological    data,    Thermocline,    Orography, 

Is. 

ifiers:  'Indochina,  Hanoi,  Saigon. 

moisture  regime  of  Indochina  is  closely 
:iated  with  the  characteristics  of  monsoon 
lation.  The  winter  monsoon  current  flowing 
the  northern  part  of  Indochina  is  directly 
;d  to  the  polar  air  formed  in  the  Siberian 
yclone.  Maximum  precipitation  totals  were 
rved  on  the  western  windward  coast  of 
:hina  (1,400  mm  at  Akyab  and  836  mm  at 
;ui  in  July).  On  the  east  coast  maximum  values 
observed  at  Hanoi  (319  mm)  and  at  Saigon 
mm);  the  maximum  precipitation  at  Nha- 
1  and  Tourane  for  the  same  month  was  44  mm 
80  mm,  respectively.  Moisture  content  values 
idochina  undergo  the  same  marked  space-time 
tions  as  precipitation.  The  moisture  content  of 
lasses  in  winter  is  almost  1 .5-2  times  less  than 
in  summer  and  ranges  in  January  from  2.16 
cm  at  Hanoi  to  3.86  g/sq  cm  at  Tourane. 
ture  content  values  and  coefficients  of  water 
ation  are  used  to  determine  the  relationship  of 
ipitation  to  the  moisture  content  of  air  masses. 
alsoW7I-10834)(Josefson-USGS) 
-10835 


CIPITATION  IN  NORTHERN 

AKHSTAN  DURING  A  HARVEST  SEASON 
him  osadkov  perioda  uborki  urozhava  v 
room  Kazakhstane), 

ometeorologicheskii  Institut, Odessa  (USSR). 
.  Varbanets. 

:orologiya,  Klimatologiya  i  Gidrologiya,  No  6, 
-90,  1970.  3  tab,  4  ref. 

:riptors:  'Precipitation  (Atmospheric), 
rvesting,  'Antecedent  precipitation, 

isonal,     'Weather     forecasting,     Correlation 
ysis,  Forecasting,  Wet  seasons, 
tifiers:    'USSR,   'Kazakhstan,   Petropavlovsk, 
anay,     Kokchetav,     Tselinograd,     Pavlodar, 
elation  coefficient. 

onged  periods  of  rain  during  a  harvest  season 
delay  a  harvest,  sharply  reduce  total  grain 
I,  and  even  result  in  the  complete  loss  of  a  crop; 
:e,  it  is  important  to  know  the  distribution  of 
y  days  in  a  harvest  period.  The  amount  of 
ipitation  received  during  a  harvest  period  can 
redicted  from  the  precipitation  of  the  previous 
e  months.  In  Northern  Kazakhstan  May-July 


precipitation  is  most  often  75-125  mm;  in  the 
harvest  months  of  August  and  September  precip- 
itation drops  to  less  than  40  mm.  The  duration  of 
storm  periods  in  August  and  September  generally 
does  not  exceed  4  days.  The  length  of  a  dry  period 
in  August  ranges  from  1 5  days  at  Kokchetav  to  3 1 
days  at  Kustanay.  The  duration  of  a  dry  period  in 
September  runs  from  14  days  near  Petropavlovsk 
to  28  days  at  Tselinograd.  The  probability  of  wet 
months  during  a  harvest  period  seldom  exceeds 
50%;  dry  months  are  generally  more  frequent  than 
wet  months.  (See  also  W7 1-10834)  (Josefson- 
USGS) 
W71-10836 


CORRELATIONS  OF  YIELD  WITH  PRECIP- 
ITATION AND  OTHER  METEOROLOGICAL 
INDICES  (K  voprosu  o  korrelyatsioonykh 
svyazyakh  urozhaya  s  osadkaml  i  drugimi 
meteorologicheskimi  elementami), 
Odessa  Hydrometeorological  Inst.,  USSR. 
Gidrometeorologicheskii  Institut,  Odessa  (USSR). 
T.  V.  Varbanets. 

Meteorologiya,  Klimatologiya  i  Gidrologiya,  No  6, 
p  91-95,  1970.  1  tab,  7  ref. 

Descriptors:  'Harvesting,  'Precipitation 

(Atmospheric),  'Correlation  analysis. 

Meteorological  data,  Climatic  data,  Seasonal,  Air 
temperature,   Humidity,  Crop  production,   Yield 
equations,  Regression  analysis.  Plant  growth. 
Identifiers:  'USSR,  Kazakhstan,  Tillering. 

A  total  of  14  variables  was  used  to  study  the 
relationships  between  yield  and  climatic  factors, 
including  precipitation,  for  Northern  Kazakhstan. 
The  variables  used  included  total  precipitation 
during  the  warm  and  cold  season,  total  precip- 
itation and  average  temperature  for  the  tillering- 
heading  (ear  formation)  phase  of  plant  growth,  and 
the  number  of  days  with  precipitation  during  the 
warm  season  and  the  tillering  heading-phase.  The 
number  of  days  with  precipitation  during  the  warm 
season  had  the  greatest  influence  on  yield 
(correlation  coefficient  0.43).  The  correlation 
coefficient  between  yield  and  total  precipitation 
during  this  period  was  0.24.  Days  with  a  relative 
humidity  of  less  than  30%  in  the  tillering-heading 
phase  had  a  particularly  deleterious  effect  on  yield. 
Yield  conditions  in  this  phase  improved  with  an 
increase  in  total  precipitation  and  in  the  number  of 
days  with  precipitation.  The  correlation  coefficient 
between  total  precipitation  in  the  tillering-heading 
phase  and  total  precipitation  during  the  warm 
season  was  0.63.  A  high  correlation  coefficient 
(0.72)  between  the  number  of  days  with  precip- 
itation and  the  total  precipitation  in  the  tillering- 
heading  phase  is  typical  of  all  Northern 
Kazakhstan.  (See  also  W71-10834)  (Josefson- 
USGS) 
W71-10837 


Wind,        Temperature, 
Meteorology,  Albedo. 
Identifiers:        'Sleepers 
Watershed  (Vt). 


Vegetation        effects, 
River       Experimental 


2C.  Snow,  Ice,  and  Frost 


A    SEARCH    FOR    NECESSARY    CONDITIONS 
FOR  HEAVY  SNOW  ON  THE  EAST  COAST, 

New  York  Univ.,  New  York.  Dept.  of  Meteorology 

and  Oceanography. 

For  primary  bibliographic  entry  see  Field  02B. 

W71-10461 


APPLICATION  OF  ENVIRONMENT  ANALYSIS 
TO  WATERSHED  SNOWMELT, 

Agricultural    Research    Service,    Burlington,    Vt., 

New   England   Watershed   Research  Center;  and 

Vermont     Univ.,     Burlington.     Dept.     of    Civil 

Engineering. 

Robert  L.  Hendrick,  Bruce  D.  Filgate,  and  Walter 

M.  Adams. 

Journal  of  Applied  Meteorology,  Vol  10,  No  3,  p 

4 18-429,  June  1971.  12  p,  14  fig,  3  tab,  9  ref. 

Descriptors:  'Snowmelt,  'Topography, 

•Mathematical      models,      'Runoff     forecasting, 
•Flood    forecasting,    Weather,    Solar    radiation, 


The  role  of  environmental  characteristics  of 
elevation,  slope-aspect  and  forest  cover  in  spatially 
differentiating  the  snowmelt  rate  was  examined 
over  a  43-sq  mi  northern  Vermont  watershed.  Both 
energy  balance  considerations  and  selected  melt 
observations  indicate  the  operation  of  an  effective 
natural  snowmelt  runoff  control  mechanism.  The 
more  spatially  diverse  the  combination  of  elevation 
slope-aspect  and  forest  cover  are,  the  more 
effective  the  natural  snowmelt  control  mechanism 
is  likely  to  be.  Snowmelt  models  developed  by  the 
U.S.  Corps  of  Engineers  were  modified  to  fit 
topographic  and  forest  conditions  in  New  England. 
The  modified  model  was  used  to  compare  average 
snowmelt  rates  over  a  typical  upland  Vermont 
watershed,  a  highly  diverse  watershed  in  the  White 
Mountains  of  New  Hampshire,  and  a  watershed  of 
maximum  homogeneity  in  the  open  flat  Champlain 
Valley  of  Vermont.  The  profound  role  of  environ- 
ment in  regulating  snow-water  release  is  apparent. 
Rapid  snowmelt  runoff  is  extremely  unlikely  except 
in  environmentally  homogeneous  watersheds  or 
during  unusual  weather  sequences  in  which  sen- 
sible heat  and  condensation  heat  energy  are  added 
rapidly  and  uniformly  to  the  entire  watershed  snow 
cover.  As  most  of  the  snowmelt  in  northern  New 
England  results  from  solar  radiation  over 
watersheds  of  great  environmental  diversity,  the 
region  appears  to  enjoy  a  highly  effective  natural 
snowmelt  runoff  control  mechanism.  (Knapp- 
USGS) 
W7 1-10462 


SEASONAL  SNOW  COVER-A  GUIDE  FOR 
MEASUREMENT  COMPILATION  AND 

ASSEMBLAGE  OF  DATA. 

UNESCO-IASH-WMO  Contribution  to 

International  Hydrological  Decade:  UNESCO 
Technical  Papers  in  Hydrology,  No  2,  1970.  38  p,  5 
fig,  45  ref,  3  append. 

Descriptors:  *Snow  surveys,  'Glaciers,  'Ice,  'Data 
collections,  'International  Hydrological  Decade, 
'Permafrost,  Water  yield,  Regimen,  Water 
resources  development,  Water  resources,  Runoff, 
Melt  water,  Standards,  Stations,  Snowpacks, 
Antarctic,  Water  balance,  Heat  balance, 
Snowmelt. 

Identifiers:  'Glacier  surveys,  'Snow  and  ice 
inventory. 

Since  about  80  per  cent  of  all  fresh  water  exists  in 
solid  form,  an  accurate  assessment  of  the  amount, 
distribution  and  variation  of  all  snow  masses,  both 
near  and  far  from  areas  at  present  inhabited  is  of 
importance  for  the  understanding  of  man's 
environment.  To  comply  with  the  need  for  more 
complete  and  detailed  information  on  ice  and 
snow,  the  Co-ordinating  Council  of  the  IHD  at  its 
first  session  passed  a  resolution  recommending  to 
Member  States  the  mapping  and  inventory  of 
permanent  snow  and  ice  masses  and  the 
compilation  and  assemblage  of  data  for  publication 
in  order  to  obtain  the  elements  necessary  for  the 
establishment  of  the  regional  distribution  of 
permanent  and  seasonal  snow,  permafrost  and  ice. 
Guidance  and  inventory  methods  are  given  for  the 
compilation  of  a  world  inventory  of  perennial  and 
seasonal  ice  and  snow  masses  as  a  contribution  to 
the  estimation  of  the  world  water  balance.  (Knapp- 
USGS) 
W71-10576 


SAMPLING      OF      GLACIAL      SNOW       FOR 
PESTICIDE  ANALYSIS, 

Vermont  Univ.,  Burlington. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-10675 


SOME  EFFECTS  OF  ICE  ON  A  RIVER  BED, 

Keele  Univ.  (England).  Dept.  of  Geology. 


h 


Field  02— WATER  CYCLE 
Group  2C — Snow,  Ice,  and  Frost 


John  D.  Collinson. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 

557-564,  June  1971.  8  p,  12  figs,  18ref. 

Descriptors:  "Ice,  *River  beds,  *Erosion,  'Channel 
morphology,     'Sedimentary     structures,     Scour, 
Geomorphology,     Sedimentation,     Beaches,     Ice 
breakup,  Floods. 
Identifiers:  'Tana  River  (Norway). 

Morphological  activity  on  ice  on  the  bed  of  the 
Tana  River  of  Finnmark,  Norway,  during  the 
Spring  flood  is  concentrated  into  a  short  period  of 
time  when  water  stage  is  changing  rapidly.  Ice 
affects  the  bed  in  four  ways.  ( 1 )  Actual  contact  of 
the  ice  with  the  bed  gouges  grooves  if  the  ice  is  still 
moving  or  flattens  the  microrelief  of  the  surface  if 
the  velocity  is  low.  (2)  Grounded  blocks  in  a  strong 
flow  generate  separation  eddies  which  cause  local 
depositional  and  erosional  irregularity.  (3)  Blocks 
of  ice  melting  on  a  subaerially  exposed  sediment 
surface  disturb  the  surface  as  they  collapse.  (4) 
Depressions  are  thought  to  be  due  to  the  melting  of 
buried  ice  blocks,  probably  frozen  to  the  sediment 
surface.  The  preservation  potential  of  these 
structures  is  low  but  they  might,  in  exceptional 
circumstances,  be  found  in  fluviatile  sandstones. 
(Knapp-USGS) 
W71-I0720 


DENSITY  OF  GLACIER  ICE, 

P.  A.  Shumskii. 

Available  from  the  National  Technical  Information 
Service  as  AD-720  057,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Trans,  from  Akademiya  Nauk  SSSR. 
Doklady,  v  126,  n  4,  1959,  Cold  Regions  Research 
and  Engineering  Laboratory  Translation  224, 
1971.  12  p. 

Descriptors:  'Ice,  'Glaciers,  'Melting,  'Pressure, 

'Volume,  Surfaces. 

Identifiers:       Thickness,       Surface       properties, 

Compressive     properties,     Structural     properties, 

Geologic     age     determination,     USSR,     'Glacier 

nourishment. 

Glaciers  are  moving  masses  of  ice  of  atmospheric 
origin,  containing  a  considerable  amount  of 
enclosed  air.  As  new  layers  accumulate  in  regions 
of  glacier  nourishment,  glacier  ice  is  buried  to  very 
great  depths  from  the  surface  (sometimes  to  3-1 
km),  while  in  regions  where  the  glacier  is 
diminishing,  the  ice  melts  out  towards  the  surface. 
As  the  ice  is  buried,  it  is  compressed  and  densified 
under  pressure  of  overlying  layers,  but  as  it  returns 
to  the  surface,  it  partially  expands  again  and 
becomes  less  dense.  The  pressure  at  depth  in  the 
glacier  depends  both  on  the  depth  below  the 
surface  and  on  the  density  of  the  ice,  and  the  latter 
changes  also  under  the  influence  of  temperature 
differences  between  different  parts  of  the  glacier. 
At  a  given  rate  of  accumulation  or  melting  of  the 
ice  on  the  surface,  the  rate  of  submergence  or  rise 
of  the  ice  at  depth  is  related  to  its  densification  or 
expansion.  Accordingly,  the  age  of  the  ice  also 
differs  at  this  or  that  depth. 
W71-10773 


COMBINED  HEAT,  ICE  AND  WATER 
BALANCES  AT  SELECTED  GLACIER  BASINS-- 
A  GUIDE  FOR  COMPILATION  AND 
ASSEMBLAGE  OF  DATA  FOR  GLACIER  MASS 
BALANCE  MEASUREMENTS. 

UNESCO--IASH  Contribution  to  International 
Hydrological  Decade:  UNESCO  Technical  Papers 
in  Hydrology,  No  5,  1970.  20  p,  I  fig,  1  tab,  2 
append. 

Descriptors:  'Snow  surveys,  'Glaciers,  'Ice,  'Data 
collections,  'International  Hydrological  Decade, 
•Permafrost,  Water  yield,  Regimen,  Water 
resources  development,  Water  resources,  Runoff, 
Melt  water.  Standards,  Stations,  Snowpacks, 
Antarctic,  Water  balance,  Heat  balance, 
Snowmelt. 

Identifiers:  'Glacier  surveys,  'Snow  and  ice 
inventory 


Since  about  80  percent  of  all  fresh  water  exists  in 
solid  form,  an  accurate  assessment  of  the  amount, 
distribution  and  variation  of  all  snow  masses,  both 
near  and  far  from  areas  at  present  inhabited  is  of 
importance  for  the  understanding  of  man's 
environment.  To  comply  with  the  need  for  more 
complete  and  detailed  information  on  ice  and 
snow,  the  Co-ordinating  Council  of  the  IHD  at  its 
first  session  passed  a  resolution  recommending  to 
Member  States  the  mapping  and  inventory  of 
permanent  snow  and  ice  masses  and  the 
compilation  and  assemblage  of  data  for  publication 
in  order  to  obtain  the  elements  necessary  for  the 
establishment  of  the  regional  distribution  of 
permanent  and  seasonal  snow,  permafrost  and  ice. 
Guidance  and  inventory  methods  are  given  for  the 
compilation  of  a  world  inventory  of  perennial  and 
seasonal  ice  and  snow  masses  as  a  contribution  to 
the  estimation  of  the  world  water  balance.  (Knapp- 
USGS) 
W71-10823 


2D.  Evaporation  and  Transpiration 


WIND  EFFECT  ON  THE  EVAPORATION 
RATE, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

Ido  Seginer. 

Journal  of  Applied  Meteorology,  Vol  10,  No  2,  p 

215-220,  April  1971.  5  fig.,  7  ref. 

Descriptors:  'Evaporation,  'Mode!  studies,  'Wind 
velocity,  'Resistance,  'Water  vapor,  Diffusion, 
Theoretical  analysis.  Humidity,  Latent  heat, 
Temperature,  Surfaces. 

Identifiers:  'Atmospheric  evaporation  resistance, 
'Evaporation  surfaces,  'Relative  humidity. 

Wet  surface  (zero  water  vapor  diffusion  resistance) 
evaporation  increases  with  increases  in  wind  speed. 
For  non-wet  surfaces,  evaporation  increases  with 
increasing  wind  speed,  below  a  critical  diffusion 
internal  resistance  point,  and  above  which  it 
decreases.  Wind  speed  effects  on  evaporation  also 
are  dependent  on  relative  humidity.  To  explore 
these  effects,  a  1-  dimensional  resistance  model 
with  a  water  vapor  source,  a  surface-atmospheric 
interface  and  inner  and  outer  boundaries,  was 
constructed  using  energy  balance  equations  for  the 
surface  and  vapor  source  levels  and  a  vapor 
continuity  equation,  potential  temperatures  and 
humidities  can  be  derived  providing  resistances  and 
boundary  conditions  are  known.  There  is  a 
discontinuity  in  the  evaporation  rate  of  the  system 
in  the  interval  between  very  low  vapor  diffusion 
resistance  to  zero  resistance.  Real  materials  have 
properties  between  the  extremes  of  surface 
opaqueness  and  surface  transparency  and  may 
mask  such  a  predicted  discontinuity.  Nevertheless, 
over  most  of  the  range  of  internal  vapor  diffusion 
and  transfer  resistances,  results  based  on  comp- 
utational experiments  with  the  model  should  be 
valid.  (Casey-Arizona) 
W71-10479 


RELATIONS  BETWEEN  NET  AND  SOLAR 
RADIATION, 

Water  Conservation  Lab.,  Phoenix,  Ariz. 
Sherwood  B.  Idso. 

Journal,  Meteorological  Society  of  Japan,  Vol  49, 
No  l,p  1-12,  February,  1971.  I  fig,  5  tab,  15  ref. 

Descriptors.  'Solar  radiation,  'Infrared  radiation, 
'Estimating  equations,  'Evaporation,  'Heat 
exchange,  Albedo,  Regression  analysis.  Correlation 
analysis,  Sudangrass,  Alfalfa,  Surfaces,  Latent  heat, 
Convection,  Irrigation,  On-site  investigations. 
Identifiers:  'Net  radiation. 

Net  radiation  may  be  expressed  as  a  simple  linear 
function  of  total  net  incoming  radiation,  where  the 
slope  is  I -albedo  and  the  intercept  is  net  long-wave 
radiation.  The  same  equation  may  be  empirically 
expressed  using  a  and  b  as  regression  constants. 
Recently,  2  parameters  have  been  developed,  beta 
and  lambda,  which  are  simple  functions  of  a,  and 


are  directly  related  to  each  other.  Beta  is  called  the 
'heating  coefficient'  and  is  thought  indicative  of  the 
rate  of  change  of  net  long-wave  radiation  loss  per 
unit  increase  in  net  solar  radiation.  It  is  argued  that 
if  these  parameters  are  valid,  they  must  have  either 
statistical  or  descriptive  usefulness.  Net  radiation, 
solar  radiation,  evaporation  and  albedo  were 
measured  over  a  variety  of  natural  surfaces 
including  drying  sudangrass,  regularly  irrigated 
sudangrass,  bare  soil,  differential  heights  of 
sudangrass  and  differential  heights  of  alfalfa.  Data 
analysis  indicates  neither  parameter  is  either 
statistically  or  descriptively  sound.  Probably  no  sin- 
gle parameter  could  capably  describe  interactions 
of  the  relevant  phenomena,  radiant,  latent  and  sen- 
sible heat  exchange,  at  a  natural  surface.  (Casey- 
Arizona) 
W71-10480 


EFFECT  OF  DECREASED  RATE  OF  WATER 
ABSORPTION  ON  WATER  BALANCE  OF  LEAF 
TISSUE, 

Czechoslovak  Academy  of  Sciences,  Institute  of 

Experimental     Botany,     Prague     Ceskoslovenska 

Akademie    Ved,    Prague.    Ustav    Experimentalni 

Botaniky. 

Jana  Pospisilova. 

Biologia  Plantarum  (Praha),  Vol  12,  No  6,  p  395- 

400,  1970.  3  fig,  12  ref. 

Descriptors:         'Leaves,         'Water         balance, 

'Absorption,    'Transpiration,    Laboratory    tests, 

Osmotic  pressure,  Solutes,  Moisture  deficit,  Plant 

physiology,      Gravimetric       analysis,       Moisture 

content. 

Identifiers:   'Water  potential,   'Water  saturation 

deficit. 

By  increasing  water  saturation  deficit  (WSD)  in 
one  part  of  a  leaf,  changes  in  water  potential 
through  the  leaf  may  affect  transpiration.  Segments 
of  kale  (Brasicca  oleracea)  leaves  were  exposed  to 
concentrations  of  polyethyleneglycol,  varying  from 
0.25-1.0  M  and  mannitol  at  0.5  M  water  absorbed 
on  1  side  of  the  segment  was  transported  through 
the  middle  segment  to  the  opposite  side  and 
transpired  there.  At  the  various  levels  of  solution 
osmotic  potential,  measurements  were  made  of 
transpiration  rate,  water  absorption  rate  and 
average  values  of  WSD.  Leaf  water  absorption 
decreased  to  zero  at  0.25  M  solute  concentration, 
and  flow  reversed  from  the  leaf  to  the  solution  at 
0.50  M.  Transpiration  rates  of  all  samples  differed 
only  slightly  from  controls.  WSD  increased 
significantly  only  in  the  absorbing  part  of  the  leaf. 
Water  potential,  during  pure  water  absorption, 
decreased  with  distance  from  the  absorbing 
surface.  In  solute  solutions  it  showed  a  maxima  in 
the  transporting  section  of  the  leaf,  decreasing  to 
minima  on  opposite  sides.  (Casey-Arizona) 
W71-10489 


STUDIES  IN  STOMATAL  BEHAVIOR. 
EFFECTS  OF  MOVING  CARBON  DIOXIDE 
FREE  AND  STILL  AIR  ON  THE  STOMATA  OF 
SOME  PLANTS, 

U.  A.  R.  Ain  Shams  Univ.,  Cairo  (Egypt).  Dept  of 

Botany. 

For  primary  bibliographic  entry  see  Field  021. 

W71-10492 


EVAPORATION     OF    CONTAMINATED     AND 
PURE     WATER     DROPLETS     IN      A      WIND 

TUNNEL, 

Nevada  Univ;  Reno.  Desert  Research  Inst. 

For  primary  bibliographic  entry  see  Field  02B. 

W7I-I0785 


POTENTIAL  USEFULNESS  OF 

ANTITRANSPIRANTS        FOR        INCREASING 

WATER    USE    EFFICIENCY    IN    PLANTS,    II. 

APPLIED  INVESTIGATIONS  WITH 

ANITRANSPIRANTS, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 


WATER  CYCLE— Field  02 
Streamflow  and  Runoff — Group  2E 


David  C.  Davenport,  Paul  E.  Martin,  Robert  M. 
Hagan,  and  Mary  Ann  Fisher. 
Available  from  the  National  Technical  Information 
Service  as  PB-201  949,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Research  Project  Technical 
Completion  Report,  UCAL-WRC-W-174-H,  1971. 
49  p,  36  fig,  27  tab,  26  ref.  OWRR  Project  B-054- 
CAL(2). 

Descriptors:  'Water  conservation,  'Soil-water- 
plant  relationships,  'Evapotranspiration  control, 
•Transpiration  control,  Plants,  Chemcontrol,  Thin 
films,  Application  methods,  Water  loss,  Moisture 
content,  Retardants,  Surface  tension,  Hydrometry, 
Photosynthesis,  Vegetation,  Leaves,  Consumptive 
use. 
Identifiers:  Water  balance  control  (Plants). 

Antitranspirants  retarded  the  rates  of  water  use  by 
oleanders  grown  along  California's  highways,  and 
therefore  have  a  potential  for  reducing  the 
frequency  of  their  irrigation  as  well  as  the 
associated  costs  and  hazards.  Antitranspirants  also 
showed  a  potential  for  reducing  the  watering 
requirements  of  turf  grass.  Apart  from  water 
conservation,  antitranspirants  also  proved  useful  in 
improving  plant  performance  by  increasing  plant 
water  potential.  Thus,  ( 1 )  survival  of  transplanted 
seedlings  was  increased;  (2)  water  potentials  in 
fruit  trees  were  raised,  leading  to  higher  growth 
rates  of  fruit,  final  volumes  of  peaches  being 
increased  by  8%  and  of  olives  by  13%;  (3)  shoot 
growth  of  oleanders  was  increased,  but  this  could 
be  partly  offset  by  incorporating  a  growth  retardant 
(Alar)  in  the  spray.  Antitranspirants  decreased 
vegetative  growth  and  yield  of  an  annual  field  crop 
(snap  beans),  but  also  had  the  effect  of  delaying  the 
maturity  of  the  crop.  Miscellaneous  investigations 
included  attempts  to  reduce  blossom  drop  of  beans, 
increase  the  life  of  cut  Christmas  trees,  reduce 
lettuce  tip  burn,  reduce  the  cracking  of  prune  and 
cherry  fruit,  and  increase  the  shipping  life  of 
bedding  plants  and  the  vase  life  of  roses.  (See  also 
W71-05443) 
W71-10804 


MASS  TRANSFER  FROM  ROUGH  SURFACES, 

Colorado    State     Univ.,    Fort    Collins.    Coll.    of 

Engineering. 

Shashi  B.  P.  Verma. 

Ph  D  Thesis,  April  1971.  184  p,  79  fig,  10  tab,  89 

ref,  2  append.  OWRR  Project  B-015-COLO  (2). 

Descriptors:  'Evaporation,  'Mass  transfer,  'Model 

studies.  Velocity,  Humidity,  Dimensional  analysis, 

Boundary  processes,  Advection,  Energy  transfer, 

Winds,     Meteorology,     Topography,     Roughness 

coefficient. 

Identifiers:  Wind  tunnels. 

An  experimental  investigation  of  the  problem  of 
mass  transfer  from  rough  surfaces,  particularly  by 
evaporation,  is  described.  Sinusoidal  wavy  surfaces 
of  three  different  sizes  were  used  to  represent  a 
controlled  and  defined  shape  of  roughness. 
Simultaneous  measurements  were  made  of  the 
mean  velocity,  humidity,  and  temperature 
distributions.  In  the  region  far  downstream  of  the 
leading  wave,  where  the  equilibrium  boundary 
layer  conditions  were  achieved,  the  average  mass 
transfer  coefficient  was  a  simple  power  function  of 
the  surface  Reynolds  number.  Based  on  this  result, 
the  mass  transfer  data  correlated  well  with  the  mass 
transfer  data  from  surfaces  of  various  other 
geometries,  including  evaporation  data  from  water 
waves,  evaporation  data  from  flat  plate  and 
sublimation  data  from  surfaces  roughened  with 
irregular  pyramids  and  spanwise  humps.  (Knapp- 
USGS) 
W71-109I3 

2E.  Streamflow  and  Runoff 


OBSERVATIONS  ON  STREAM  DISCHARGE 
AND  COMPETENCE  AT  MOSAIC  CANYON, 
DEATH  VALLEY,  CALIFORNIA, 

Durham  Univ.  (England).  Dept.  of  Geography. 


P.  Beaumont,  and  T.  M.  Oberlander. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

6,  p  1 695- 1 698,  Jun  1 97 1 .  4  p,  2  fig,  1  tab,  2  ref. 

Descriptors:  'Alluvial  channels,  'Sediment 
transport,  'Stage-discharge  relations,  'Particle 
size,  'Bed  load,  Supercitical  flow,  Velocity, 
Ephemeral  streams.  Braiding,  Sand  waves,  Deserts, 
Scour,  Erosion,  Sedimentation,  Rainfall-runoff 
relationships,  California. 
Identifiers:  Death  Valley  (Calif). 

In  late  November  1970,  in  the  Death  Valley  region, 
a  Pacific  depression  moving  eastward  over  the  area 
brought  0.81  in.  of  precipitation  at  Furnace  Creek 
in  24-hr.  By  1300  hours  on  November  30,  runoff 
was  beginning  to  occur  over  a  considerable  portion 
of  the  region,  both  in  the  watershed  areas  and  also 
on  the  surface  of  the  alluvial  fans.  Runoff  appeared 
to  be  greatest  on  the  western  side  of  the  valley.  At 
the  apex  of  the  fan,  water  discharge  was  taking 
place  along  the  stream  channel,  which  at  this  point 
is  incised  between  4  and  10  ft  below  the  general 
level  of  the  fan  and  has  a  total  width  of  between  90 
and  1 10  ft.  Water  flow  was  concentrated  in  a  series 
of  rapidly  changing  braided  channels  up  to  about 
10  ft  in  width,  occurring  across  the  floor  of  the 
main  wash.  In  the  larger  channel,  the  maximum 
velocity  observed  was  6.65  ft  per  sec,  while  in  the 
smaller  channel,  the  value  was  only  3.50  ft  per  sec. 
Using  these  figures,  the  discharge  through  the 
larger  channel  was  estimated  at  26.6  cu  ft  per  sec 
and  through  the  smaller  channel  at  4.4  cu  ft  per 
sec.  Total  discharge  was  31.0  cu  ft  per  sec  at  the 
time  of  observation.  The  largest  sediment  sampled 
had  a  long  axis  of  8.4  in  and  the  smallest  4.3  in.  The 
weight  of  the  stones  varied  from  a  minimum  of  1.34 
lbs  to  a  maximum  of  5.06  lbs  while  volumes  varied 
from  12.2  cu  in  to  51.3  cu  in.  Even  with  small 
discharges  and  shallow-water  depths,  stones  of 
moderate  size  cna  be  transported  when  channel 
slopes  are  sufficient  to  allow  high-velocity  flow 
conditions  to  occur.  (Knapp-USGS) 
W71-10454 


THE  IRROTATIONAL  THEORY  OF  ANNULAR 
SOLITARY  WAVES, 

Engineering  Labs.,  Cambridge  (England) 
For  primary  bibliographic  entry  see  Field  08B. 
W71-10470 


PRESSURE    AND    VELOCITY    DISTRIBUTION 
FOR  SHARP-CRESTED  WEIRS, 

Alberta      Univ.,      Edmonton.      Dept.      of     Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W71-10474 


THEORY    OF    DIMENSIONS    AND    SPURIOUS 
CORRELATION, 

Queen's  Univ.  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-10475 


COMPUTED  FLOOD  PROFILE-RIVER  DES 
PERES,  GROBY  STREET  TO  82nd 
BOULEVARD,  UNIVERSITY  CITY,  ST.  LOUIS 
COUNTY,  MISSOURI, 

Geological  Survey,  St.  Louis,  Mo. 

Donald  W.  Spencer. 

Geological  Survey  Open-file  Report,  January  1971. 

14  p,  6  fig,  4  tab. 

Descriptors:  'Streamflow,  'Floods,  'Urbanization, 
•Hydrologic  data,  'Missouri,  Mathematical  stud- 
ies, Computers,  Data  processing,  Flood  plains, 
Environmental  effects,  Reviews,  Data  collections, 
Cities,  Flood  control,  Backwater,  Water  levels, 
Topography,  Elevation. 

Identifiers:  'Urban  hydrology,  'Flood  profiles,  'St. 
Louis  County  (Mo),  Flood  profile  computations. 

Flood  profiles  are  computed  on  River  Des  Peres,  in 
the  reach  between  Groby  Street  and  82nd 
Boulevard   in   University  City,  St.   Louis  County, 


Mo.,  for  original  conditions  (about  1957),  for 
construction  from  1959-1968,  for  construction  in 
1969,  and  for  presently  proposed  construction. 
Extensive  construction  has  taken  place  on  the  flood 
plains  between  Hafner  Place  and  Olive  Street  and 
immediately  downstream  from  Olive  Street  since 
1959.  The  effects  of  the  construction  on  flood 
levels  are  presented.  Water  levels  were  computed 
at  17  points  for  four  given  stages  of  development 
and  for  two  flood  magnitudes.  These  levels  were 
computed  by  an  electronic  computer  using  step- 
backwater  procedures  and  are  shown  in  graphical 
form.  (Woodard-USGS) 
W71-10572 


A         PROPOSED         STREAMFLOW         DATA 
PROGRAM  FOR  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  La. 

For  primary  bibliographic  entry  see  Field  07A. 

W71-10574 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  FORT  WORTH,  TEXAS, 
METROPOLITAN  AREA,  1969, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-10583 


DEVICES        FOR         CALCULATING         AND 

MEASURING     WATER     FLOW     IN     WATER 

MANAGEMENT  SYSTEMS  (Pribory  dlya  ucheta  i 

izmereniya  raskhoda  vody  na  gidromeliorativnykh 

sistemakh), 

A.  Ye.  Pogodayev. 

Gidrotekhnika    i    Melioratsiya,    No    3,    p    67-73, 

March  1971.  7  p,  11  fig. 

Descriptors:  'Discharge  measurement,  'Flow 
measurement,  'Flowmeters,  Flow,  Water  supply, 
Discharge  (Water),  Manometers,  Gages,  Equip- 
ment, Design  data,  Specifications,  Irrigation 
systems,  Drainage  systems. 
Identifiers:  'USSR,  Soviet  design  data. 

A  technical  description,  accompanied  by  photos 
and  diagrams,  is  given  for  several  recently  designed 
devices  for  the  measurement  of  stream  velocities. 
These  include  ( 1 )  a  bellows-type  differential 
manometer  developed  by  the  Southern  Scientific 
Research  Institute  of  Hydraulic  Engineering  and 
Reclamation  (size-2,000x400x630  mm,  discharge- 
-50-100,000  liter/sec);  (2)  a  recording  flowmeter, 
designed  by  the  Ukrainian  Scientific  Research 
Institute  of  Hydraulic  Engineering  and 
Reclamation  (size-230x  135x1 60  mm,  weight  -2.1 
kg);  and  (3-4)  a  unipolar  microflowmeter  (range  of 
measurable  velocities  -2-150  cm/sec,  maximum 
size  -222x142x83  mm,  weight  of  complete  unit-  2 
kg)  and  a  multiple  arrangement  (range  of 
measurable  velocities  —2-300  cm/sec,  size  and 
weight  of  amplifier  unit  400x340x210  mm,  10  kg), 
developed  by  the  Minsk  Scientific  Research 
Institute  of  Water  Research  and  designed  to 
measure  flow  velocities  under  laboratory  and  field 
conditions.  The  devices  are  presently  on  display  at 
the  pavilion  'Reclamation  and  Water  Management' 
of  the  USSR  Exhibition  of  Achievements  of  the 
National  Economy.  (Josefson-USGS) 
W71-I0587 


UNSTEADY    INERTIAL    EFFECTS    IN    FLUID 
FLOW  THROUGH  POROUS  MEDIA, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  8B. 

W71-10643 


WATER-DROP--SURFACE-WAVE 
INTERACTIONS, 

California      Univ.,      Los      Angeles.      Dept.      of 

Meteorology. 

For  primary  bibliographic  entry  see  Field  08B. 

W71-10702 


Field  02-WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


ACTIVE  VALLEY  MEANDERS  IN  SOUTH- 
CENTRAL  TEXAS  AND  THEIR  WIDER 
IMPLICATIONS, 

Makerere    Univ.,    Kampala    (Uganda).    Dept.    of 

Geography. 

K.J.  Tinkler. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

7,p  1783-1799, Jul  1971.  17  p,  9  fig,  2  tab,  19ref. 

Descriptors:  'Meanders,  'Channel  morphology, 
'Stage-discharge  relations,  'Alluvial  channels, 
Geomorphology,  Erosion,  Scour,  Sediment 
transport,  Flood  plains,  Paleohydrology,  Texas, 
Streamflow,  Valleys. 
Identifiers:  Valley  meanders. 

Active  valley  meanders  may  be  identified  in  fossil 
form.  A  detailed  study  of  a  small  catchment  in 
Texas  shows  the  channel  morphology  and  valley 
floor  to  be  in  equilibrium.  The  implications  of  the 
active  valley  meanders  are  compared  with  fossil 
meander  forms  in  high  latitudes  in  terms  of  the 
normal  development  of  a  fluvial  landscape  with 
incising  streams.  The  appearance  of  a  flood-plain 
may  be  independent  of  the  hydrological  regime  of  a 
basin  and  it  may  be  the  cause  of  a  reduction  in  flow 
effectiveness  rather  than  the  result  of  a  reduction  in 
flow.  Effective  flows  in  valley  meander  formation 
have  a  recurrence  interval  from  1 0  to  SO  yrs.  This 
constitutes  a  channel-full  flow  that  shapes  the 
meanders.  Mistaken  identification  of  such  flows 
may  have  led  to  overestimates  of  past  discharges 
and  climatic  parameters.  (Knapp-USGS) 
W71-I0706 


OSCILLATIONS   IN    A    BAY    OF   ARBITRARY 
SHAPE  AND  VARIABLE  DEPTH, 

Los  Alamos  Scientific  Lab.,  N.   Mex;  and  Tetra 

Tech  Inc.,  Pasadena,  Calif. 

Kenneth  Olsen,  and  Li-San  Hwang. 

Journal  of  Geophysical  Research,  Vol  76,  No  21,  p 

5048-5064,  July  20,  1971.  17  p,  15  fig,  2  tab,  15 

ref. 

Descriptors:    'Waves   (Water),    'Bays,    'Seiches, 
Frequency  analysis,  Instrumentation,  Wave  pile- 
up,  Ocean  waves,  Surf,  Frequency,  Surges. 
Identifiers:  Wave  run-up. 

Ocean  waves  having  periods  between  four  minutes 
and  about  one  hour  were  simultaneously  measured 
at  several  locations  inside  Keauhou  Bay,  Hawaii, 
and  at  two  deep-water  stations  approximately  4  km 
offshore.  Comparison  of  these  records  show 
amplifications  of  as  much  as  1,000  (in  power 
spectral  density)  at  selected  frequencies.  A 
theoretical  method  was  developed  for  determining 
the  amplification  factors  for  bays  of  arbitrary  shape 
and  variable  depth.  The  method  for  obtaining  the 
bay  oscillation  does  not  require  prescribing  the 
boundary  condition  at  the  entrance.  The  theory 
can  account  for  most  of  the  observed  amplification 
factors,  but  shelf  resonance  and  edge-wave  effects 
seem  to  play  a  significant  and  interesting  role  for 
periods  somewhat  longer  than  the  fundamental  bay 
resonance  period.  (Knapp-USGS) 
W71-10712 


GENERALIZED  FLOOD-FREQUENCY 

ESTIMATES       FOR       URBAN       AREAS       IN 
MISSOURI, 

Geological  Survey,  Rolla,  Mo. 

For  primary  bibliographic  entry  see  Field  04C. 

W7I-10714 


THE  RIVER  PROFILE, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geology. 
William  F.  Tanner. 

Journal  of  Geology,  Vol  79,  No  4,  p  482-492,  July 
1971.  1  1  p,  14  ref. 

Descriptors  'Geomorphology,  'Channel 

morphology,       'Profiles,        'Alluvial       channels, 

'Mathematical       models,       Streams,       Sediment 

transport.  Sedimentation,  Erosion,  Equations,  Bed 

load 

Identifiers:  'River  profiles. 


The  long  profile  of  a  representative  natural  stream 
is  composed  of  segments,  each  of  which  is 
exponential,  or  nearly  so.  Each  segment  tends  to 
plot  on  semilog  paper  (distance  vs.  log  elevation) 
as  a  straight  line,  with  a  faint  upward  convexity 
near  the  upper  end  of  the  segment,  and  a  faint  up- 
ward concavity  near  the  lower  end  of  the  segment. 
These  small,  but  real,  departures  from  the  straight- 
line  plot  require  a  refinement  of  the  classical 
profile  equation,  dA/dz  —  kA.  Several 
modifications  are  proposed,  and  are  explored 
mathematically.  One  attempts  to  separate  dynamic 
sorting  of  bed  load  from  attrition  effects.  Another 
(expressed  initially  as  Lagrange's  linear  equation) 
treats  the  development  of  the  two-dimensional 
profile  with  time-varying  uplift.  A  third  is  the 
Leopold-Langbein  random-walk  model.  A  fourth  is 
a  modified  random-walk  model  which  specifically 
includes  the  upstream  convexity  and  which  can  be 
altered  to  include  the  downstream  concavity.  A 
fifth  is  Devdariani's  heat-flow  analogy,  which 
seems  to  be  too  general,  but  which  can  be  forced, 
arbitrarily,  to  describe  many  anomalies  of 
curvature.  Three  more  are  nonlog  profiles  based  on 
reasoning  associated  with  precipitation  or 
discharge  effects.  No  one  of  the  attempts  is 
completely  successful,  but  each  helps  to  explain  the 
overall  problem.  (Knapp-USGS) 
W71-10730 


WATER    RESOURCES    DATA    FOR    KANSAS, 
1970,  PART  1.  SURFACE-WATER  RECORDS, 

Geological  Survey,  Lawrence,  Kans. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-108U 


WATER    RESOURCES    OF    NORTHEASTERN 
MISSOURI, 

Geological     Survey,     Washington,     D.C.;     AND 

Missouri  Geological  Survey  and  Water  Resources, 

Rolla. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-10825 


PRESENT  METHODS  AND  PROSPECTS  FOR 
COMPUTING  MAXIMUM  FOOD  RUNOFF  (O 
metodakh  rascheta  maksimal'nykh  pavodkov. 
Sostoyaniye  i  perspektivy  razvitiya), 

Gidrometeorologicheskii        Institut,        Leningrad 

(USSR). 

D.  L.  Sokolovskiy,  and  I.  A.  Shiklomanov. 

In:     Meteorologiya,     Gidrologiya     Vod     Sushi    i 

Okeanologiya,  Leningradskiy 

Gidrometeorologicheskiy  Institut  Trudy,  No  39;  p 

149-162,  1970.  1  tab,  23  ref. 

Descriptors:  'Synthetic  hydrology,  'Analytical 
techniques,  'Flood  forecasting,  'Runoff, 
'Mathematical  models,  Model  studies,  Analog 
computers,  Analog  models,  Flood  routing,  Unit 
hydrographs,  Peak  discharge,  Precipitation 
(Atmospheric),  Time  lag. 

Identifiers:  'USSR,  Soviet  Far  East,  European 
USSR,  Isochrones,  Traveltime. 

All  existing  methods  of  computing  maximum  flood 
runoff  may  be  divided  into  two  types:  analytical 
(maximum  precipitation  intensity  formulas, 
empirical,  and  volumetric  formulas)  and  genetic 
(isochrones,  unit  hydrographs,  mathematical 
modeling,  and  analog  modeling).  The  advantages 
and  disadvantages  of  the  various  methods  are 
discussed  in  the  light  of  their  future  application  to 
engineering  practice.  Examples  of  the  use  of 
mathematical  models  for  computing  flood  runoff 
are  based  on  a  study  of  the  European  USSR,  with 
basin  areas  ranging  in  size  from  0.70  to  20,000  sq 
km  and  with  time  periods  ranging  from  10  min  to 
24  hours.  Plans  for  improving  and  developing  the 
genetic  methods  of  defining  flood  hydrographs  by 
mathematical  modeling  include  adjustments  for  the 
effects  of  water  yield,  type  of  flood,  and 
hydrographic  characteristics  of  the  basin. 
(Josefson-USGS) 
W7I-I0826 


ROLE    OF    CHEMICAL    PRECIPITATION    IN 

FORMING  THE  COMPOSITION  OF 

STREAMFLOW  (K  voproiu  o  roll  khlmlcheskogo 

sosUva    atmosfernykh     osadkov     v     formtrovanU 

socUva  rechnykh  vod). 

Gidrometeorologicheskii        Institut,        Leningrad 

(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W71-10827 


INVESTIGATIONS     OF     MAXIMUM     STORM 

RUNOFF  ON  RIVERS  OF  THE  SOVIET  FAR 

EAST  BY  THE   ENGINEERING   HYDROLOGY 

DEPARTMENT        OF        THE        LENINGRAD 

HYDROMETEOROLOGICAL    INSTITUTE    (Ob 

issledovanlyakh  makslmal'nogo  dozhdevogo  stoka 

na  rekakh  Dal'nego  Vostoka  kafedroy  inzhenemoy 

gidrologli), 

Gidrometeorologicheskii        Institut,        Leningrad 

(USSR).    Leningrad    Hydrometeorological    Inst., 

USSR. 

I.  F.  Goroshkov,  V.  G.  Orlov,  A.  A.  Samokhin,  and 

N.  N.  Solov'yeva. 

In:     Meteorologiya,     Gidrologiya     Vod     Sushi    i 

Okeanologiya,  Leningradskiy 

Gidrometeorologicheskiy  Institut  Trudy,  No  39;  p 

163-178,  1970.  3  tab,  26  ref. 

Descriptors:  'Storm  runoff,  'Floods,  'Rainfall- 
runoff  relationships,  Storms,  Precipitation 
(Atmospheric),  Climatic  data,  Meteorological 
data,  Water  levels,  Seasonal,  Typhoons,  Historic 
flood,  Discharge  (Water),  On-site  investigations, 
On-site  data  collections,  Probability. 
Identifiers:  'USSR,  Soviet  Far  East,  Amur  River, 
Maritime  Territory,  Sakhalin,  Kamchatka. 

Studies  of  maximum  storm  runoff  on  rivers  of  the 
Soviet  Far  East  were  begun  in  1958  in  the  flood- 
risk  regions  of  the  Amur  River  basin,  in  the 
Maritime  Territory,  Sakhalin  and  Kamchatka. 
Based  on  on-site  investigations  of  small  streams, 
records  of  past  floods  and  rainfall-runoff  relation- 
ships, an  empirical  reduction  formula  was  obtained 
for  determining  maximum  discharges  of  storm 
floods  of  1%  probability  for  ungaged  streams.  A 
coefficient  of  variation,  expressed  as  a  function  of 
basin  area,  may  be  used  to  convert  maximum 
discharges  of  1%  probability  to  maximum 
discharges  of  other  probabilities. 

Recommendations  for  computing  maximum 
discharges  of  storm  floods  for  individual  regions  of 
the  Soviet  Far  East,  based  on  10  years  of  research 
by  the  Leningrad  Hydrometeorological  Institute, 
are  being  adopted  by  leading  hydrologic 
organizations  in  their  planning  of  hydraulic 
structures  on  ungaged  rivers.  These  organizations 
include  the  USSR  State  Institute  for  the  Planning 
and  Surveying  of  Highways  of  the  State  Industrial 
Committee  for  Transportation  Construction 
(Soyuzdorproyekt)  and  the  Leningrad  Branch  of 
the  Ail-Union  Planning,  Surveying  and  Scientific 
Research  Institute  (Gidroproyekt).  (Josefson- 
USGS) 
W71-10829 


METEOROLOGY,  CLIMATOLOGY  AND 
HYDROLOGY  (Meteorologiya,  klimatologiya  1 
gidrologiya). 

For  primary  bibliographic  entry  see  Field  02B. 
W71-10834 


USER'S  MANUAL  FOR  THE  OHIO  STATE 
UNIVERSITY  VERSION  OF  THE  STANFORD 
STREAMFLOW  SIMULATION  MODEL  IV, 

Ohio    State    Univ.,    Columbus.    Dept.    of    Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-10878 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 


2F.  Groundwater 


A  SIMPLIFIED  APPROACH  TO  WATER 
INFLUX  CALCULATIONS  ~  FINITE  AQUIFER 
SYSTEMS, 

Phillips  Petroleum  Co.,  Bartlesville,  Okla 

M.  J.  Fetkovich. 

Journal  of  Petroleum  Technology,  p  814-828,  July 

1971.  15p,21  fig,  5  tab,  30  ref,  append. 

Descriptors:  'Groundwater  movement,  'Water 
balance,  *Oil  fields,  Water  pressure,  Water  yield, 
Equations,  Oil  reservoirs,  Aquifer  characteristics, 
Injection. 

The  Pi-Aquifer  Material  Balance  approach  to 
water  influx  calculations  is  useful  for  forecasting 
and  analyzing  the  performance  of  water-drive  gas 
and  oil  reservoirs.  It  utilizes  a  productivity  index  for 
the  aquifer  and  an  aquifer  material  balance. 
Calculations  are  simple  and  straightforward, 
requiring  no  superposition.  Results  indicate  that  for 
normal  reservoir  engineering  problems,  the 
simplified  approach  will  give  results  equivalent  to 
the  more  rigorous  solutions.  (Knapp-USGS) 
W71-10452 


GEOCHEMICAL  STUDIES  ON  CONTINENTAL 
WATERS.  ANNUAL  REPORT  AND  RENEWAL 
PROPOSAL, 

Lamont-Doherty  Geological  Observatory, 

Palisades,  N.Y. 

Wallace  S.  Broecker,  and  David  L.  Thurber. 
Available  from  the  National  Technical  Information 
Service  as  CU  2493-11,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Geochemical  Studies  of  Continental 
Waters,  CU  2493-1 1 .  6  append. 

Descriptors:  'Geochemistry,  'Aquifer 

characteristics,  'Water  chemistry,  'Chemical 
properties,  'Hydrology,  Tritium,  Water  vapor. 
Waste  dilution,  Saline  lakes,  Sediments,  Oceans, 
Groundwater,  Basedow,  Diffusion,  Dispersion, 
Temperature  gradient,  Water  pollution, 
Distribution  patterns. 

Identifiers:  Surface  waters,  Crater  Lake,  Vapor 
exchange,  Lake  Tahoe,  Dilute  lakes,  Cranberry 
Lake,  Sterling  Lake,  Mono  Lake. 

Geochemical  studies  of  continental  waters  are 
presented  in  six  appendices.  Tritium  in  Crater 
Lake,  Oregon,  is  a  report  on  concentration  of  the 
lake  by  precipitation  and  vapor  exchange  process. 
The  chemistry  and  hydrology  of  a  dilute  lake  are 
reported  as  a  useful  tool  in  geochemistry.  A 
comparison  is  made  of  the  chemistry  and  hydrology 
of  a  closed  lake  vs.  that  of  an  ocean.  Measurement 
of  ground  water  flow  by  use  of  a  tracer  is  reported. 
Measurements  for  ionic  balance  was  made  in 
Cranberry  and  Sterling  Lakes.  Factors  that  control 
the  chemistry  of  water  and  the  processes  respon- 
sible for  the  cycling  and  transport  of  pollutants  are 
discussed.  Other  studies  reported  included 
measurement  of  radon  in  groundwater  and  gas 
exchange  rates  and  vertical  mixing  processes  in 
lakes.  (Houser-NSIC) 
W71-10636 


OGALLALA  AQUIFER  SYMPOSIUM, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 

Texas  Tech  University,  International  Center  for 
Arid  and  Semi-Arid  Land  Studies,  Special  Report 
No.  39,  1970,  242  p. 

Descriptors:  'Water  supply,  'Economic  impact, 
'Water  management  (Applied),  'Geology, 
'Groundwater,  Texas,  Reviews,  Waste  disposal, 
Natural  recharge.  Drainage,  Simulation  analysis. 
Digital  computers.  Numerical  analysis,  Dynamic 
programming,  Specific  yield.  Permeability,  Artific- 
ial recharge,  Geohydrology,  Logging  (Recording). 
Identifiers:  'Ogallala  Aquifer,  High  Plains. 

This  publication  is  a  collection  of  20  papers 
presented  at  a   1970  Symposium  on  the  Ogallala 


Aquifer.  The  formation  furnishes  agricultural, 
domestic  and  municipal  water  to  a  one-quarter 
million  square-mile  area,  and  is  one  of  the  nation's 
major  water-bearing  units.  The  aquifer  extends 
from  the  northern  High  Plains  to  central  West 
Texas,  where  livestock,  grain  and  fiber  are 
produced  by  the  management  of  the  Ogallala.  The 
purpose  of  this  symposium  is  to  provide  a  unified 
picture  of  the  work  accomplished  and  to  define 
areas  of  additional  research  need  on  the 
geohydrological  problems  of  the  formation.  Papers 
include  significance,  review,  geology,  groundwater 
resources,  waste  disposal,  well  logging,  natural 
recharge,  linearity,  drainage  analysis,  digital 
simulation,  numerical  modeling,  dynamic 
modeling,  specific-yield  determination,  estimation 
of  coefficient  of  permeability,  water  transfer, 
assessments,  herbicide  movement,  and  artificial 
groundwater  recharge  of  the  Ogallala  Aquifer.  (See 
also  W71-08349  thru  W71-08357  and  W71-10678 
thru  W71-10687)(Popkin-Arizona) 
W71-10677 


BASIN       RECHARGING       THE      OGALLALA 
AQUIFER  THROUGH  PLEISTOCENE 

SEDIMENTS,  TEXAS  HIGH  PLAINS, 

Agricultural  Research  Service,  Bushland,  Tex. 
For  primary  bibliographic  entry  see  Field  04B. 
W71-10683 


APPLICATION  OF  SURFACE  PRESSURE  TO 
ASSIST  WATER  RECHARGE  INTO  THE 
OGALLALA  FORMATION, 

Texas  Tech  Univ.,  Dept.  of  Petroleum  Engineering, 

Lubbock. 

For  primary  bibliographic  entry  see  Field  04B. 

W71-10684 


THE  TEXAS  WATER  DEVELOPMENT  BOARD 
COOPERATIVE  STUDIES  OF  THE  OGALLALA 
UNDERGROUND  RESERVOIR, 

Gunnar  Brune. 

In:  Ogallala  Aquifer  Symposium,  Texas  Tech 
University,  International  Center  for  Arid  and  Semi- 
Arid  Land  Studies,  Special  Report  No.  39,  1970,  p 
227-242.  9  fig,  13  ref. 

Descriptors:  'Storage  capacity,  'Recharge  wells, 
'Groundwater  recharge,  'Water  transfer,  'Artific- 
ial recharge,  Reservoirs,  Water  utilization,  Water 
storage,  Irrigation  practices.  Irrigation  wells, 
Groundwater  mining,  Evaluation,  Aquifers, 
Runoff,  Water  management  (Applied),  Recharge, 
Discharge  (Water),  Maps,  Economic  efficiency, 
Texas. 

Identifiers:  'Ogallala  Groundwater  Reservoir, 
•Texas  Water  Development  Board,  Southern  High 
Plains  (Texas). 

The  Ogallala  groundwater  reservoir,  which 
furnishes  73%  of  the  groundwater  and  53%  of  the 
total  amount  of  water  used  in  Texas  in  1968, 
represents  51%  of  the  total  water  storage  capacity 
available  in  the  state.  About  134  million  acre-feet 
of  unsaturated  storage  capacity  is  available  in  the 
southern  High  Plains,  where  the  average  acreage 
irrigated  per  well  declined  from  140  acres  in  1954 
to  84  in  1969.  There  are  166  known  farm  recharge 
wells,  and  many  city  and  industrial  facilities  in 
operation.  The  Texas  Water  Development  Board  is 
concerned  about  declining  groundwater  supplies  in 
the  area,  and  has  undertaken  2  cooperative  studies 
involving  the  Ogallala.  One  study,  with  the  High 
Plains  Research  Foundation,  will  evaluate  effects 
on  the  aquifer  using  runoff  water  as  recharge. 
Groundwater  quality  and  quantity  will  be 
monitored.  The  other  study,  with  the  U.S. 
Geological  Survey,  contemplates  the  use  of  the 
Ogallala  for  underground  storage  and  transmission 
of  imported  and  local  surface  water.  Structural, 
lithological,  permeability,  recharge  and  discharge 
maps  will  be  prepared.  Areas  of  potentially 
successful,  large-scale  artificial  recharge  will  be 
delineated,  and  the  best  recharge  method  for  each 
situation  will  be  evaluated.  Some  historical  and 
related  projects  by  the  Board  are  summarized. 
(Popkin-Arizona) 


W71-10687 


GROUNDWATER  RESOURCES  OF  THE  MORA 
RIVER  DRAINAGE  BASIN  WITHIN  WESTERN 
MORA  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  N.  Mex. 
For  primary  bibliographic  entry  see  Field  04B. 
W71-10725 


THE  USE  OF  MOMENTS  FOR  MAPPING 
VERTICAL  VARIABILITY  OF  CRETACEOUS 
AQUIFERS  IN  MISSISSIPPI, 

Mississippi  State   Univ.,   State  College.   Dept.   of 
Geology  and  Geography. 
Donald  M.  Keady. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  730,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Completion  Report,  Mississippi 
Water  Resources  Research  Institute,  State  College, 
1971,  37  p,  14  fig,  1  tab,  6  ref.  OWRR  Project  A- 
045-MISS(l). 

Descriptors:  'Groundwater,  Hydrogeology, 
Aquifers,  Mississippi,  'Aquifer  characteristics. 
Mapping,  Water  wells,  'Sands,  'Electrical  well 
logging,  'Logging  (Recording). 
Identifiers:  'Moments  method,  Ctetacceous 
aquifers,  Vertical  variability. 

The  moment  method  was  used  to  describe  and  map 
the  vertical  variability  of  fresh-water  sands  within 
the  Cretaceous  aquifer  systems  (Lower 
Cretaceous,  Coker-Massive,  Gordo,  Eutaw- 
McShan,  Coffee,  and  Ripley)  in  a  20-county  area  in 
northeastern  Mississippi.  The  position  and 
thickness  of  the  fresh-water  sands  were  determined 
from  a  study  of  126  electrical  logs  of  water  wells 
and  oil  tests.  The  distribution  of  the  sands  in  each 
system  was  described  by  calculating  moments  using 
the  thickness  of  the  sand  as  the  moment  weight  and 
the  distance  to  its  center  as  the  moment  arm.  The 
moment  data  were  used  to  define  the  center  of 
gravity,  standard  deviation,  skewness,  and  kurtosis, 
and  these  statistical  values  were  contoured  to  show 
the  areal  variation.  The  contours  for  the  center  of 
gravity  tend  to  parallel  the  dip  and  strike  of  the 
formations,  and  the  standard  deviation  reflects  the 
range  of  sand  occurrence  within  the  aquifer  system. 
Skewness  and  kurtosis  values  indicate  that  none  of 
the  distributions  follows  a  normal  probability 
distribution;  therefore,  statistical  interferences 
concerning  the  distribution  of  the  sands  within  an 
aquifer  system  must  be  modified. 
W71-10760 


EVALUATION  BY  TEST  DRILLING  OF 
GEOPHYSICAL  METHODS  USED  FOR 
GROUNDWATER  DEVELOPMENT  IN  THE 
PIEDMONT  AREA,  ALABAMA, 

Geological  Survey  of  Alabama,  University. 
For  primary  bibliographic  entry  see  Field  04B. 
W71-10806 


SOME  INVESTIGATIONS  OF  THE 

DEPOSITION  OF  TRAVERTINE  FROM  HOT 
SPRINGS  -  1.  THE  ISOTOPIC  CHEMISTRY  OF 
A  TRAVERTINE-DEPOSITING  SPRING, 

Geological  Survey,  Denver,  Colo. 

Irving  Friedman. 

Geochimica  et  Cosmochimica  Acta,  Vol  34,  No  12, 

p  1303-1315,  December  1970.  13  p,  6  fig,  3  tab,  16 

ref. 

Descriptors:  'Hot  springs,  'Travertine, 
'Geochemistry,  'Wyoming,  'Groundwater, 
Limestones,  Geysers,  Water  temperature, 
Alkalinity,  Carbon,  Isotropy,  Crystallography. 
Identifiers:  'Yellowstone  National  Park, 
♦Mammoth  Hot  Springs  ( Wyo). 

The  isotopic  compositions  of  the  travertine  and  of 
the  hot  spring  solutions  were  studied  at  Main 
Springs  and  New  Highland  Terrace  in  the 
Mammoth  Hot  Springs  area  of  Yellowstone  Park. 
The  springs  issue  at  74  deg  and  a  pH  of  6.65.  The 
main   object  of  the   study  was  to  determine   the 


Field  02— WATER  CYCLE 
Group  2F — Groundwater 


fractionation  that  occurs  between  carbon  in 
solution  and  carbonate  precipitated  as  travertine. 
Other  topics,  such  as  the  rates  of  precipitation  of 
travertine,  the  polymorphic  form  of  the  travertine, 
the  chemistry  and  pH  of  the  spring  waters,  the 
isotopic  composition  of  'fossil'  travertine,  and  the 
isotopic  composition  of  possible  source  carbonates, 
were  investigated.  Calculations  based  on  pH  and 
alkalinity  titrations  show  that  at  the  spring  orifice 
the  water  is  very  high  in  free  C02,  which  is  quickly 
lost  in  transit.  The  springs  are  supersaturated  with 
respect  to  both  aragonite  and  calcite  during  most  of 
their  travel  in  the  open  air.  The  carbon  isotopic 
composition  of  the  travertine  is  similar  to  that  in 
the  marine  carbonates  that  are  adjacent  to  the 
springs  and  that  are  the  probable  source  of  the 
calcium  carbonate.  (Woodard-USGS) 
W71-10814 


PERMEABILITIES  OF  PRECAMBRIAN 

ONVERWACHT  CHERTS  AND  OTHER  LOW 
PERMEABILITY  ROCKS, 

Stanford    Univ.,   California.    Dept.    of  Petroleum 

Engineering;  and  National  Aeronautics  and  Space 

Administration,      Moffett      Field,      Calif.      Ames 

Research  Center. 

S.  K.  Sanyal,  K.  A.  Kvenvolden,  and  S.  S.  Marsden, 

Jr. 

Nature,  Vol  232,  No  5309,  p  325-327,  July  30, 

1971.  3  p,  1  tab,  15ref. 

Descriptors:  'Groundwater  movement,  *Rock 
properties,  'Permeability,  *Precambrian  Eras, 
'Geomorphology,  Geology,  Flow  profiles,  Fluid 
friction,  Porosity,  Pressure,  Confined  water. 

Quantitative  estimates  of  rock  permeability  are  of 
importance  in  any  branch  of  science  or  engineering 
where  flow  of  fluids  through  rocks  is  considered. 
For  the  permeability  measurements  in  this  report, 
hydraulic  oil  was  used  in  both  the  hydraulic  and 
thermal  pumps.  Theoretically  permeability  of  a 
rock  is  independent  of  the  flowing  fluid  but  in 
practice  this  independence  is  not  strictly  valid. 
Extremely  low  permeability  rocks  have  a  higher 
permeability  to  air  than  to  water.  This  difference 
may  be  due  to  dehydration  of  minerals  in  contact 
with  flowing  air  (causing  an  increase  in 
permeability),  or  the  swelling  of  clay  minerals  in 
contact  with  flowing  water  which  would  cause  a 
decrease  in  permeability.  The  second  effect  can  be 
minimized  by  use  of  strong  brine  or  a  non- 
interacting  fluid  such  as  hydraulic  oil.  Permeability 
and  porosity  values  of  the  samples  studied  as  well 
as  directions  of  permeability  measurements  and 
confining  pressures  are  listed.  (Woodard-USGS) 
W71-108I7 


WATER     RESOURCES     OF     NORTHEASTERN 
MISSOURI, 

Geological     Survey,     Washington,     D.C.;     AND 

Missouri  Geological  Survey  and  Water  Resources  . 

Rolla. 

For  primary  bibliographic  entry  see  Field  07C. 
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2G.  Water  in  Soils 


SOME  EROSIONAL  FEATURES  DUE  TO 
PIPING  AND  SUB-SURFACE  WASH  WITH 
SPECIAL  REFERENCE  TO  THE  SUDAN, 

University  Coll.,  Dar-es-Salaam  (Tanzania).  Dept. 

of  Geography. 

Len  Berry. 

Geografiska  Annaler,  Vol  52A,  No  2,  p  113-119 

1970  5  fig,  I  tab,  20  ref. 

Descriptors:  'Soil  erosion,  'Collapse, 

•Geomorphology,  'Arid  lands,  *Soil  water 
movement,  •Soil  texture.  Soil  stability,  Soil 
profiles.  Subsurface  flow,  Subsurface  waters,  Vc-g- 
etatiori  effects.  Alluvium,  Colluvium,  Grasses, 
Semiand  climates,  Streams 
Identifiers   'Sudan,  'Piping. 


Subsurface  water  movement  occurs  in  2  distinct 
ways:  as  a  sheet  through  a  porous  medium  or  as  a 
linear  flow  along  joint,  pore  and  bedding 
directions.  Lateral  movement  can  operate  through 
a  thicker  zone  than  vertical  movement  with  a 
resulting  greater  effect  on  subsurface  and  surface 
geomorphology.  In  alluvium  and  colluvium  this 
may  result  in  either  collapse  features  or  develop- 
ment of  defined  and  incised  stream  channels. 
Collapse  forms  are  described  for  a  number  of  arid 
and  semiarid  regions  of  the  Sudan;  usually  they  are 
found  in  areas  of  tufted  perennial  grasses,  and 
occasionally  may  have  been  used  or  even  formed 
by  burrowing  animals.  It  is  suggested  that 
subsurface  material  removal  may  be  important  in 
the  overall  lowering  of  relief  in  certain  gently 
sloping  areas  and  in  stream  course  development  in 
semiarid  areas.  (Casey-Arizona) 
W71-10485 


THE  FRAGIPAN  MENACE  AND 

COMPREHENSIVE  PLANNING  IN 

MEGALOPOLIS, 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-10510 


USE    OF    A    NEUTRON    MOISTURE    METER 

(NIV-1)  FOR  DETERMINING  THE  MOISTURE 

CONTENT    OF    RED    EARTHS    (Ispol'zovaniye 

neytronnogo  vlagomera  (NIV-1)  dlya  opredeleniya 

vlazhnosti  krasnozemov), 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Geografii. 

L.  I.  Beskin,  L.  A.  Karmanova,  and  A.  I. 

Romashkevich. 

Pochvovedeniye,  No  2,  p  97-101,  February  1970.  5 

p,  2  fig,  1  tab,  6  ref. 

Descriptors:  'Nuclear  moisture  meters,  'Soil 
moisture  meters,  'Soil  moisture,  'Moisture 
content,  Moisture  meters,  Instrumentation, 
Nuclear  meters.  Calibrations,  Subtropic,  Wet 
climates,  Wet  seasons. 

Identifiers:  'USSR,  'Red  Earths,  Batumi,  Adzhar 
ASSR,  Wet  soils. 

The  possibility  of  using  an  NIV-1  instrument  in 
moisture  determinations  of  Red  Earth  soils  of  the 
Batumi  Botanical  Garden,  Adzhar  ASSR,  is 
examined.  Replacement  of  the  lead  screen  in  the 
probe  by  a  tungsten  one  widened  the  range  of 
moisture  measurements  to  55%  (by  volume).  The 
modernized  instrument  was  found  to  operate  stably 
and  may  be  recommended  for  studying  the 
moisture  regime  of  many  wet  soils.  (Josefson- 
USGS) 
W71-10592 


WATER-RETAINING    CAPACITY   OF   LOAMY 

SAND  CHESTNUT  SOILS  OF  THE  KULUNDA 

STEPPE     (Vodouderzhivayushchaya     sposobnost' 

supeschanykh   kashtanovykh  pochv   Kulundinskoy 

stepi), 

Novosibirsk     Inst,     of    Agrochemistry     and     Soil 

Science  (USSR). 

V.  P.  Panfilov,  and  N.  I.  Chashchina. 

Pochvovedeniye  (Soil  Science),  No   12,  p  62-72, 

December  1970.  1  1  p,  3  fig,  6  tab,  26  ref. 

Descriptors:  Soil  physics,  'Retention,  'Moisture 
content,  'Soil  moisture,  'Chestnut  soils,  Soil 
water,  Capillary  action,  Particle  size,  Water 
storage,  Irrigation,  Dry  farming,  Soil  physical 
properties.  Porosity,  Pores,  Wilting  point. 
Identifiers:  'USSR,  Kulunda  Steppe,  Moisture 
capacity,  Growing  season. 

The  mechanism  and  nature  of  water  retention  of 
loamy  sand  Chestnut  soils  in  the  Kulunda  Steppe 
and  the  results  of  detailed  investigations  conducted 
in  connection  with  development  of  irrigation  of  the 
area  are  discussed.  An  equilibrium  moisture 
content  was  found  to  set  in  20  days  after  irrigation 
and  amounted  to  8-9%  of  dry  soil  weight,  or  130 
mm   of  water   in    the   0-   to    100-cm    layer.   This 


moisture  content  corresponds  to  the  true  minimum 
moisture  capacity  of  the  soils  under  study.  At  this 
moisture  level  the  water  is  retained  by  capillary 
forces.  The  true  minimum  moisture  capacity,  on 
which  water  storage  depends,  must  be  taken  into 
account  in  irrigated  and  dryland  agriculture 
(Josefson-USGS) 
W7I-10595 


TEMPERATURE  AND  MOISTURE  REGIME  OF 

MEADOW-SOD    SOILS    IN    THE    SOUTHERN 

PART    OF    SAKHALIN    (Rezhim    temperatury    i 

vlazhnosti  lugovo-dernovykh  pochv  yuzhnoy  chasti 

Sakhalina), 

Sakhalin     Kompleksnyi     Nauchno-Issledovatelskii 

Institut,  Yuzhno-Sakhalinsk  (USSR). 

I.  S.  Fedorov. 

Pochvovedeniye  (Soil  Science),  No   12,  p  73-82, 

December  1970.  10  p,  2  fig,  7  tab,  27  ref. 

Descriptors:  'Soil  moisture,  'Frozen  soils,  'Soil 
temperature,  'Water  table,  Groundwater, 
Moisture  deficit,  Cold  regions,  Evapotranspiration, 
Moisture  content,  Seasonal,  Plant  growth,  Particle 
size,  Wilting,  Precipitation  (Atmospheric). 
Identifiers:  'USSR,  Sakhalin  Island,  Meadow-Sod 
soils,  Growing  season,  Chronoisopleths, 
Thermoisopleths,  Moisture  capacity. 

Meadow-Sod  soils,  like  all  other  soils  of  southern 
Sakhalin,  are  frozen  for  long  periods  of  time  and 
remain  cold  in  summer.  Soil  temperature  varies  lit- 
tle with  depthand  its  annual  range  of  variation  is 
small.  The  high  groundwater  table  and  abundant 
precipitation  in  the  fall  result  in  considerable 
accumulation  of  water  in  both  the  freezing  and 
nonfreezing  layers.  The  ample  water  accumulated 
in  winter  and  the  heavy  and  frequent  precipitation 
in  summer  maintain  the  soil  moisture  content  at  a 
high  level  during  the  warm  period.  A  moisture 
deficit  is  rarely  observed  and  only  in  the  plow  layer 
(Josefson-USGS) 
W71-10597 


EFFECT     OF     IRRIGATION     ON     THE     SALT 
REGIME   OF   TERRACED   CHERNOZEMS   OF 
THE       TRANS-VOLGA       REGION       (Vliyaniye 
orosheniya      na      solevoy      rezhim      terrasovykh 
Chernozemov  Zavolzh'ya), 
Kuybyshev  Agricultural  Inst.  ( USSR ). 
For  primary  bibliographic  entry  see  Field  05C. 
W71-10598 


APPLICATION  OF  THE  NATURAL  ELECTRIC 

FIELD        METHOD       TO        A        STUDY        OF 

FILTRATION    IN    SOILS   (O    primenenii    metoda 

yestestvennogo  elektricheskogo  polya  pri  izuchenii 

fil'tratsii  v  pochvo-gruntakh), 

Moscow  State  Univ.  (USSR).  Dept.  of  Soil  Biology. 

L.  B.  Borovinskaya. 

Pochvovedeniye  (Soil  Science),  No   11,  p  29-35, 

November  1 970.  7  p,  3  fig,  5  ref. 

Descriptors:  'Electrical  well  logging,  'Electric 
fields,  'Filtration,  'Soil  physics,  Hydraulic 
gradient,  Zeta  potential,  Potential  flow, 
Groundwater  movement.  Capillary  action, 
Diffusion,  Darcys  law,  Zone  of  saturation,  Pressure 
head,  Sands,  Clays. 

Identifiers:  'USSR,  Volgograd,  Volga  River,  Don 
River. 

The  formation  of  natural  local  electric  fields  during 
the  flow  of  water  in  the  soil  (flow  potentials)  is 
described  in  connection  with  the  use  of  these  fields 
to  study  the  character  and  direction  of  water 
filtration  in  soils.  It  is  found  from  laboratory 
investigations  and  field  observations  in  the  Volga- 
Don  area  near  Volgograd  that  electrical  logging  by 
the  resistance  method  may  be  used  to  differentiate 
between  filtration  and  diffusion  fields.  A  direct 
relationship  is  established  between  the  electric 
potential  values  and  the  filtration  rate,  which  if 
developed  further,  may  lead  to  the  establishment  of 
quantitative  relationships  between  these  factors. 
(Josefson-USGS) 
W7I-I0599 


WATER  CYCLE— Field  02 
Lakes — Group  2H 


A  QUANTITATIVE  MODEL  OF  THE 
MOVEMENT  OF  WATER  IN  THE  PLANT- 
SOIL-ATMOSPHERE  SYSTEM 
(Kollchestvennaya  model'  peredvizheniya  vody  v 
sisteme  rasteniya-pochva-atmosfera), 
Moscow  State  Univ.  (USSR).  Dept.  of  Soil  Biology. 
1. 1.  Sudnitsyn. 

Pochvovedeniye  (Soil  Science),  No  11,  p  24-29, 
November  1970.  6  p,  2  fig,  7  ref. 

Descriptors:  'Soil  physics,  *Model  studies,  •Soil- 
water-plant  relationships,  Soil  moisture,  Soil  water, 
Capillary  conductivity,  Thermodynamics,  Water 
pressure,  Transpiration,  Plants,  Evaporation, 
Chernozems,  Wilting  point,  Water  supply, 
Forecasting,  Agronomic  crops. 
Identifiers:  *USSR,  Voronezh  Oblast. 

A  quantitative  model  of  the  movement  of  water  in 
the  plant-soil-atmosphere  system  is  derived,  based 
on  the  laws  of  thermodynamics  and  the  relation- 
ships between  soil  water  pressure,  the  moisture 
conductivity  coefficient  of  the  soil,  and  relative 
transpiration.  The  model  makes  it  possible  to 
calculate  the  ratio  between  the  water  pressure  in 
the  soil  and  that  in  plant  roots.  Pot  experiments, 
conducted  at  an  agrometeorological  observatory  in 
the  Voronezh  Oblast,  confirmed  the  validity  of  the 
model  for  wheat,  oats,  barley  and  corn.  The 
proposed  model  offers  great  opportunities  for 
modernizing  methods  of  evaluating  and  forecasting 
the  water  supply  to  agronomic  crops.  (Josefson- 
USGS) 
W71-10600 


EFFECT  OF  THE  DRAINAGE  OF  PEAT  SOILS 
IN  THE  MESHCHERA  LOWLAND  ON  THEIR 
WATER-AIR  AND  NUTRIENT  REGIMES 
(Vliyaniye  osusheniya  torfyanykh  pochv 
Meshcherskoy  nizmennosti  na  ikh  vodno- 
vozdushnyy  i  pishchevoy  rezhimy), 
D.  G.  Golovko. 

Pochvovedeniye  (Soil  Science),  No  12,  p  127-141, 
December  1970.  15  p,  2  fig,  1  7  tab. 

Descriptors:  *Soil-water-plant  relationships, 
•Drainage  effects,  *Peat,  *Soil  moisture,  *Soil 
properties,  Nutrient  requirements,  Biological 
properties,  Land  reclamation,  Water  table. 
Groundwater  recharge,  Harvesting,  Bogs,  Soil 
temperature,  Fertilizers,  Nitrates,  Aeration,  Root 
systems,  Plant  growth,  Potatoes,  Crop  production. 
Identifiers:  *USSR,  Meshchera  lowland,  Ryazan' 
Oblast,  Peat  soils,  Mineralization,  Growing  season, 
Moisture  capacity.  Perennial  grasses.  Row  crops. 

Studies  of  Peat  soils  in  the  Meshchera  lowland  of 
the  Ryazan'  Oblast  reveal  that  the  most  favorable 
soil  moisture  conditions  for  growing  potatoes, 
grasses,  and  grain  crops  are  achieved  by  very 
shallow  drainage  wherein  the  root  zone  is 
constantly  recharged  by  groundwater.  Under  these 
conditions,  yields  increase  13-58%  as  compared 
with  deep  drainage.  Although  deep  drainage 
produces  a  better  air  regime  and  more  intense 
biological  activity,  it  leads  to  excessive  peat 
mineralization  and  to  the  formation  of  a  large 
amount  of  nitrates,  which  are  not  utilized  by  plants 
and  which  are  leached  into  the  groundwater.  The 
amount  of  nitrates  formed  in  shallow-drained  areas 
is  sufficient  for  obtaining  high  yields.  It  is 
recommended  that  the  lowland  bogs  in  the  central 
non-Chernozem  belt  be  drained  to  an  average 
depth  of  100-110  cm  in  the  growing  season  for 
potatoes,  78-85  cm  for  grain  crops  and  60-70  cm 
for  perennial  grasses.  (Josefson-USGS) 
W7I-10601 


SOIL       MOISTURE       AND       TEMPERATURE 
REGIMES  ON  THE  LUBRECHT 

EXPERIMENTAL  FOREST, 

Montana  Univ.,  Bozeman.  Joint  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  021. 

W71-10755 


RELATIONSHIP         BETWEEN         MOISTURE 
POTENTIAL   OF  PEAT   AND   ITS   MOISTURE 
CONTENT   AND   DEGREE  OF  COMPACTION 
(Zavisimost'        potentsiala        vlagi        torfov        ot 
vlagosoderzhaniya  i  stepeni  uplotneniya), 
Akademiya      Nauk      SSSR,      Moscow.      Institut 
Fizicheskoi     Khimii;     and     Belorusski     Nauchno- 
Issledovatelskii    Institut    Melioratsii    i    Vodnogo 
Khozyaistva,  Minsk  (USSR). 
N.  V.  Churayev,  and  M.  I.  Svyattsev. 
Pochvovedeniye,  No  5,  p  103-1  11,  May  1970.  6  fig, 
12  ref. 

Descriptors:  *Soil  physics,  *Soil  moisture, 
•Moisture  content,  *Soil  compaction,  *Peat,  Soil 
properties,  Soil  structure,  Soil  physical  properties. 
Soil  mechanics,  Drainage,  Soil  pressure. 
Identifiers:  *USSR,  Peat  drainage.  Soil  shrinkage, 
Moisture  potential. 

Results  of  an  experimental  study  of  the  moisture 
potential  of  a  lowland  peat  sample  as  a  function  of 
its  degree  of  compaction  at  constant  moisture 
content  and  moisture  content  at  constant 
compaction  are  discussed.  An  equation  was 
obtained  describing  the  dependence  of  the 
moisture  potential  on  the  structural  and  physico- 
mechanical  properties  of  the  peat  as  a  function  of 
its  moisture  content  and  degree  of  compaction. 
Moisture  potential  variations  during  peat  drainage 
were  computed,  using  the  linear  equation  of 
volumetric  shrinkage  to  describe  the  relationship 
between  moisture  content  and  compaction. 
(Josefson-USGS) 
W71-10831 


SALT      ACCUMULATION      IN      SOILS      AND 

GROUNDWATER  OF  IRRIGATED  AREAS  OF 

RIVER  VALLEYS  IN  TADZHIKISTAN  (Protsessy 

solenakopleniya    v   pochvenno-gruntovykh   vodakh 

na      oroshayemykh      zemlyakh      rechnykh      dolin 

Tadzhikistana), 

Tadzhik  Scientific  Research  Inst,  of  Soil  Science, 

Dushambe. 

U.  Tadzhiyev. 

Pochvovedeniye,  No  8,  p  1  18-124,  August  1970.  5 

tab,  15  ref. 

Descriptors:    *Soil   water,    *Groundwater,    *Salts, 

•Salinity,       Land       reclamation,       Groundwater 

recharge,   Water   table,   Irrigation   effects.   Water 

chemistry,  Valleys,  Irrigation  water,  Bicarbonates, 

Chlorides. 

Identifiers:    *USSR,  Tadzhikistan,   Yakhsu   River, 

Kyzylsu  River,  Pyandzh  River,  Mineralization. 

Valley  types  of  salt  accumulation  were  examined 
on  the  basis  of  large-scale  soil  maps  and  personal 
studies  by  the  author  in  1964-66  in  the  Yakhsu, 
Kyzylsu  and  Pyandzh  river  valleys  of  southeastern 
Tadzhikistan.  It  was  found  that  salt  accumulation  in 
the  soils  and  groundwater  was  associated  with  the 
structure  of  the  river  valleys  and  with  local 
hydrologic  conditions.  The  mineralization  of  these 
waters  and  their  chemical  composition  varied  with 
the  source  of  groundwater  recharge,  the  depth  of 
the  groundwater  table  and  the  effects  of  irrigation. 
A  zonal  shift  in  the  chemical  composition  of  the 
soil-  and  groundwater  from  a  bicarbonate  to 
chloride  type  of  salinity  confirms  the  assumption  of 
geochemical  patterns  in  salt  accumulation  and 
attests  to  their  local  development.  (Josefson- 
USGS) 
W71-I0832 


SOIL     AS    AN     ANIMAL     WASTE     DISPOSAL 
MEDIUM, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-10885 


GROWTH  RATE  AND  PHOSPHORUS  UPTAKE 
OF  WHEAT  (TRITICUM  AESTIVUM  VILL., 
HOST)  AS  A  FUNCTION  OF  SOIL  WATER 
SUCTION  AND  SOIL  TEMPERATURE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  021. 


W71-10912 

2H.  Lakes 


SALTON  SEA,  CALIFORNIA-WATER 

QUALITY  AND  ECOLOGICAL  MANAGEMENT 
CONSIDERATIONS, 

Federal     Water     Quality     Administration,     San 
Francisco,  Calif.  Pacific  Southwest  Region. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-10577 


STUDY  OF  THE  DISPERSION  OF 
RADIOACTIVE  EFFLUENTS  INTO  A  LAKE  - 
CONTAMINATION  OF  THE  BOTTOM 
SEDIMENTS, 

European     Atomic     Energy     Community,     Ispra 

(Italy).  Protection  Service. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-10603 


GEOCHEMICAL  STUDIES  ON  CONTINENTAL 
WATERS.  ANNUAL  REPORT  AND  RENEWAL 
PROPOSAL, 

Lamont-Doherty  Geological  Observatory, 

Palisades,  N.Y. 

For  primary  bibliographic  entry  see  Field  02F. 

W71-10636 


NUTRITIONAL  ECOLOGY  AND  COMMUNITY 
STRUCTURE  OF  THE  PHYTOPLANKTON  OF 
GREEN  BAY, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10645 


PRELIMINARY  EVALUATION  OF  CHEMICAL 
AND  BIOLOGICAL  CHARACTERISTICS  OF 
THE  UPPER  ST.  JOHNS  RIVER  BASIN, 
FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-10736 


SELECTIVE  WITHDRAWAL  FROM  A 
STRATIFIED  RESERVOIR, 

California  Univ.,  Berkeley. 

Jorg  Imberger,  and  Hugo  B.  Fischer. 

For  sale   by  Superintendent  of  Documents,  U.S. 

GPA-WQO     Project      15040     EJZ     Government 

Printing  Office,  Washington,  D.C.  20402  -  Price 

$1.00;  from  NTIS  $0.95  microfiche.  PB-201  726. 

EPA-WQO  Report,  December  1970.  104  p,  20  fig, 

2  tab,  35  ref,  append. 

Descriptors:  *Reservoirs,  *Stratified  flow, 
•Withdrawal,  *Model  studies,  *Water  quality 
control.  Interfaces,  Laboratory  tests,  Boundary 
layers,  Flow,  Viscosity,  Hydraulic  gradient, 
Salinity,  Velocity,  Test  procedures,  Dye  releases, 
Photography,  Tracers,  Saline  water-freshwater 
interfaces,  Surface  waters.  Outlets,  Density 
stratification,  Thermal  stratification,  Mathematical 
models. 

Identifiers:  *Stratified  reservoirs,  Multiple  outlets, 
Selective  withdrawal. 

This  study  describes  both  theoretically  and 
experimentally  the  flow  into  a  line  sink  in  a  linearly 
density  stratified  reservoir.  The  geometry  of  the 
boundaries  is  simplified  to  a  parallel  walled  duct 
with  the  line  sink  at  the  center  of  the  fluid.  The 
primary  focus  is  on  partitioning  the  flow  into 
distinct  flow  regimes,  and  predicting  the 
withdrawal  layer  thickness  as  a  function  of  the 
distance  from  the  sink.  Laboratory  experiments 
verified  the  conclusions  reached  from  the 
theoretical  considerations.  The  withdrawal  layer 
thicknesses  were  shown  to  be  closely  predicted  by 
the  integral  solution.  Comparison  with 
measurements  made  by  the  Tennessee  Valley 
Authority     indicates     that     in     a     reservoir     the 
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withdrawal  layers  are  approximately  one  and  a  half 
times  as  large  as  predicted.  The  difference  in 
thickness  is  probably  explained  by  the  presence  of 
a  certain  amount  of  turbulence  in  the  reservoir,  and 
interference  by  the  rear  boundary  of  the  reservoir. 
(Woodard-USGS) 
W71-10750 


SEASONAL  AND  DIURNAL  ASPECTS  OF 
ZOOPLANKTON  MICRODISTRIBUTION  AND 
VERTICAL  MIGRATION, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Zoology  and 

Entomology. 

Dewey  L.  Bunting. 

Available  from  the  National  Technical  Information 

Service  as  PB-201  728,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  June  25,  1971, 

9p,  1  fig,  1  tab,  8  ref.  OWRR  Project  A-010-TENN 

(D- 

Descriptors:    'Zooplankton,    'Vertical   migration, 
'Distribution      patterns.     Reservoirs,     Samplers, 
Southeast  U.  S.,  Dispersion. 
Identifiers:  'Microdistribution. 

Mic redistribution  and  vertical  migration  patterns 
of  reservoir  zooplankton  populations  were  studied 
seasonally  and  diurnally  using  centrifugal  pumps 
designed  to  take  simultaneous  samples.  The  design, 
use,  and  performance  of  the  sampler  were 
discussed  in  detail  with  suggestions  for 
modification  and  application  to  other  studies. 
Diurnal  samples  were  used  to  describe  vertical 
distribution  patterns.  In  a  selected  study,  most 
populations  showed  a  least  one  case  of 
overdispersion.  The  tendency  to  clump  appeared  to 
be  related  to  total-count  variation  between  each 
time  period,  and  data  were  presented  to  illustrate 
this  relationship.  The  relationship  between 
variance,  population  mean,  and  dispersion  were 
discussed  and  illustrated.  Many  species  had  disper- 
sal patterns  which  tended  towards  overdispersion; 
as  the  population  mean  increased,  the  populations 
tended  to  clump.  Other  species  were  not  as 
affected  by  changes  in  density,  and  were  random. 
The  interactions  between  some  ecological 
parameters  and  distribution  pattern  were 
discussed.  The  data  suggested  that,  on  a  seasonal 
basis,  populations  were  distributed  randomly,  with 
few  cases  of  overdispersion,  and  fewer  of 
underdispersion.  Of  2,102  samples,  92.4%  were 
random,  7.5%  were  overdispersed,  and  0.1% 
underdispersed. 
W7I-10756 


THE     TEMPERATURE     CYCLE     OF     LAKE 
MICHIGAN.  I.  SPRING  AND  SUMMER, 

National    Weather    Service,    Kansas    City,    Mo. 

Central  Region. 

Lawrence  A.  Hughes. 

NOAA    Technical    Memorandum     NWS    CR-41, 

April  1971.  18  p,  12  fig,  2  ref. 

Descriptors:  'Temperature,  'Great  Lakes,  'Lake 

Michigan,     'Hydrography,     Water     temperature. 

Forecasting. 

Identifiers:     'Temperature    measurement,    Spring 

season,        Summer,        Temperature        gradients. 

Temperature  distribution. 

Knowledge  of  the  temperature  cycle  of  the  water  of 
the  Great  Lakes  is  essential  to  forecasting  for  the 
lake  surface  or  over-lake  conditions,  or  forecasting 
conditions  over  land  adjacent  to  the  Lakes.  The 
temperature  cycle  of  Lake  Michigan  for  the  spring 
and  summer  season  is  described. 
W7I-I0787 


WATER     RESOURCES    DATA     FOR     KANSAS, 
1970,  PART  I.  SURFACE-WATER  RECORDS, 
Geological  Survey,  Lawrence,  Kans 
For  primary  bibliographic  entry  see  Field  07C. 
W7I-I08I  I 


LATE  QUATERNARY  STRATIGRAPHY  AND 
RADIOCARBON  CHRONOLOGY  OF  WATER 
LEVEL  FLUCTUATIONS  IN  LAKE 

KEILAMBETE,  VICTORIA, 

Australian    National    Univ.,    Canberra.    Dept.    of 
Biogeography  and  Geomorphology;  and  Institute  of 
Physical  and  Chemical  Research,  Tokyo  (Japan). 
J.  M.  Bowler,  and  Tatsuji  Hamada. 
Nature,  Vol  232,  No  5309,  p  330-332,  July  30, 
1 97 1 .  3  p,  2  fig,  I  tab,  7  ref. 

Descriptors:  'Water  level  fluctuations,  'Lakes, 
'Radioactive  dating,  Sediments,  Core  drilling, 
Analytical  techniques. 

Identifiers:  'Australia,  'Lake  Keilambete 
(Australia),  Carbon-14. 

This  is  a  preliminary  report  of  the  sf;  atigraphic  and 
radiocarbon  analysis  of  deposits  from  Lake 
Keilambete,  located  within  the  western  Victorian 
volcanic  province  near  Kerang,  19  km  west- 
southwest  of  Melbourne.  Radiocarbon  dates 
representing  10  cm  vertical  thickness  were 
obtained  from  core  samples  throughout  the  upper 
lake  muds,  from  organic  material  in  the  buried  soil 
horizon  and  from  lake  marls  in  the  lower  lithified 
unit.  The  radiocarbon  dates  form  a  consistent  ser- 
ies. Moreover,  the  C-14  ages  of  organic  remains  in 
the  upper  muds  are  consistent  with  ages  based  on 
estimated  rates  of  deposition.  They  show  no 
measurable  initial  error  due  to  incorporation  of  old 
carbon  into  the  organic  content.  The  basal 
lacustrine  sediments  indicate  that  lake-full 
conditions  existed  from  about  30,000  BP  until  after 
18,000  BP.  Some  time  between  15,000  and  18,000 
BP  the  lake  dried  and  remained  in  this  state  for 
several  thousand  years,  long  enough  to  permit  soil 
development  on  older  lake  sediments.  Ephemeral 
swampy  conditions  probably  existed  at  this  time. 
The  age  of  the  next  water  level  rise  began  about 
10,000  B.  P.  (Woodard-USGS) 
W71-10819 
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A  MODELING  STUDY  OF  SEVERAL  ASPECTS 
OF  CANOPY  FLOW, 

Utah  Univ.,  Salt  Lake  City. 

Sumner  Barr. 

Monthly  Weather  Review,  Vol  99,  No  6,  p  485- 

493,  June  1971.  9  p,  8  fig,  18  ref. 

Descriptors:         'Canopy,         'Air        circulation, 
Convection,  Winds,  Microenvironment, 

Turbulence,  Turbulent  flow,  Mathematical  models, 
Numerical  analysis. 
Identifiers:  'Canopy  flow,  Waves  (Air). 

The  problem  of  steady  flow  in  a  horizontally 
infinite  vegetation  canopy  under  neutral  thermal 
stratification  is  treated  theoretically.  The  resulting 
analytical  model  is  then  used  as  a  boundary 
condition  for  a  nonlinear  numerical  model 
designed  to  study  transition  regions  near  the 
leading  and  trailing  edges  of  a  canopy.  This  model 
shows  a  wave  effect  downstream  from  a  leading 
edge  observed  in  the  field  and  laboratory.  A 
tendency  for  splitting  of  the  flow  near  a  windward 
canopy  edge  is  also  brought  out.  (Knapp-USGS) 
W71-10459 


MEASUREMENT  OF  WATER  POTENTIAL  OF 
LEAVES  WITH  PARTICULAR  REFERENCE  TO 
THESCHARDAKOW  METHOD, 

Western     Australia     Univ.,     Nedlands.     Dept.     of 

Botany. 

E.  O.  Hellmuth,  and  B.  J.  Grieve. 

Flora,  Vol  I  59,  No  2,  p  1 47- 1 67,  1 969.  4  fig,  5  tab, 

23  ref. 

Descriptors:  'Leaves,  'Water  balance,  'Analytical 
techniques,  'Xerophytes,  'Measurements, 

Osmotic  pressure,  Physiological  ecology,  Moisture 
stress,  Gravimetric  analysis,  Water  vapor,  Plant 
physiology,  Turbidity,  Mesophytes,  Humidity. 


Identifiers:  'Water  potential,  'Sclerophylloui 
leaves,  'Plant-water  relationships,  'Australia. 
•Relative  humidity. 

Because  it  does  not  require  the  use  of  sophisticated 
equipment,  the  Schardakow  method  of  leaf  water 
potential  measurement  is  especially  useful  for  field 
studies.  Past  studies,  at  least  with  sclerophylli,  have 
yielded  water  potential  figures  even  more  negative 
than  corresponding  osmotic  pressure  values.  A 
revised  form  of  the  Schardakow  method  has 
therefore  been  deviced,  utilizing  2  mm  diameter 
leaf  disks  prepared  at  approximately  100%  relative 
humidity.  A  major  advantage  of  this  method  is  the 
requirement  of  only  a  1-hr  equilibration  time. 
Using  this  method,  water  potential  measurements 
were  made  on  a  variety  of  young  and  mature 
sclerophyllic  leaves.  Additionally,  osmotic 
potentials  were  determined  by  the  cryoscopic 
method  and  comparative  water  potential 
measurements  were  made  by  the  water  vapor 
gravimetric  and  strip  methods.  The  revised  method 
led  to  a  mean  rise  of  36%  in  water  potentials  of 
mature  sclerophytic  material  and  a  mean  rise  of 
51%  in  young  sclerophytic,  semisucculent  and 
mesophytic  material,  as  compared  to  the  original 
method.  Comparison  with  the  gravimetric  method 
indicates  the  revised  method  is  useful  for 
unlignified  leaf  material  but  unsuitable  for  use  with 
strongly  lignified  leaves.  (Casey-Arizona) 
W71-10488 


EFFECT  OF  DECREASED  RATE  OF  WATER 
ABSORPTION  ON  WATER  BALANCE  OF  LEAF 
TISSUE, 

Czechoslovak  Academy  of  Sciences,  Institute  of 

Experimental     Botany,     Prague     Ceskoslovenska 

Akademie    Ved,    Prague.    Ustav    Experimentalni 

Botaniky. 

For  primary  bibliographic  entry  see  Field  02D. 

W71-10489 


PHELLOGEN  INITIATION  IN  THE  STEMS  OF 
EUCALYPTUS  CAMALDULENSIS  DEHNH., 

Tel-Aviv  Univ  (Israel).  Dept.  of  Botany. 

Nili  Liphschitz,  and  Y.  Waisel. 

Australian  Journal  of  Botany,  Vol.  18,No2,p  185- 

189,  August  1970.  10  fig,  17  ref. 

Descriptors:    'Plant    physiology,    'Environmental 
effects,    'Mode    of    action,    Humidity,    Oxygen, 
Temperature,  Light. 
Identifiers:  'Wound  healing,  'Phellogen. 

A  number  of  factors,  such  as  epidermis  stripping 
and  tissue  wounding,  are  commonly  associated 
with  phellogen  initiation,  but  only  scanty  data  are 
available  concerning  environmental  effects.  Plastic 
sleeves  were  installed  on  green,  young,  uncorked 
outside-grown  eucalyptus  potted  saplings.  Sleeve 
treatments  involving  air  temperature,  humidity, 
oxygen  and  mechanical  pressure.  Effects  were 
compared  with  unsleeved  control  branches.  High 
oxygen  and  high  humidity  caused  early  phellogen 
initiation,  while  light,  temperature  changes  and 
mechanical  pressure  were  ineffective  under  dry 
conditions.  (Casey-Arizona) 
W71-10491 


STUDIES  IN  STOMATAL  BEHAVIOR. 
EFFECTS  OF  MOVING  CARBON  DIOXIDE 
FREE  AND  STILL  AIR  ON  THE  STOMATA  OF 
SOME  PLANTS, 

U.  A.  R.  Ain  Shams  Univ.,  Cairo  (Egypt).  Dept  of 

Botany. 

M.  G.  A.  Hafez,  and  M.  E.  Younis. 

Beitrage  zur  Biologie  der  Pflanzen,  Vol  47,  No  I,p 

1-9,  1970.  3  fig,  1  tab,  11  ref. 

Descriptors:  'Leaves,  'Stomata,  'Carbon  dioxide, 
•Humidity,    'Air    temperature.    Plant    physiology, 
Laboratory  tests,  Mode  of  action,  Evaporation. 
Identifiers:  'Porometer  cups. 

Carbon  dioxide-free  air  has  been  thought  to 
promote   leaf  stomatal   opening.    Recent   reports. 
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however,  have  indicated  exceptions  to  this  rule, 
and  it  has  been  postulated  that  humidity  in  the 
region  of  the  stomata  may  also  be  implicated  in 
closing  and  opening.  A  modified  porometer  cup 
capable  of  delivering  dry,  carbon  dioxide-free  air 
followed  by  intervals  of  still  air,  was  applied  to  the 
leaves  of  4  species.  Datura  stramonium, 
Pelargonium  zonale,  Duranta  plumieri  and 
Clerodendron  inerme.  The  stomata  of  the  latter  2 
species  were  known  to  close  under  unswept 
porometer  cups.  The  change  from  still  to  dry, 
carbon  dioxide-free  air  effected  stomatal  closing  in 
Pelargonium  and  Datura  while  an  opposite  effect 
was  obtained  in  Clerodendron  and  Duranta.  It 
therefore  seems  that  neither  humidity  nor  carbon 
dioxide  alone  are  controlling  factors.  Possibly  these 
2  factors  interact  with  temperature  changes  due  to 
evaporative  cooling  to  influence  stomatal 
movement.  (Casey-Arizona) 
W71-10492 


THE  EFFECT  OF  AIR  TEMPERATURE  AND 
MOISTURE  STRESS  UPON  LEAF  SURFACE 
TEMPERATURES  OF  CALOTROPIS  PROCERA 
(WILLD.)  R.  BR., 

Volcani    Inst,    of   Agricultural    Research,    Ilanot 

(Israel).  Forestry  Div. 

Rene  Karschon,  and  Lydia  Pinchas. 

Oecologia  Plantarum,  Vol  6  No  l,p  43-49,  1971.  4 

fig,  2  tab,  5  ref 

Descriptors:  *Leaves,  'Air  temperature,  *Moisture 
stress,  'Hydration,  *  Environmental  effects, 
Physiological  ecology.  Mode  of  action,  Stomata, 
Meteorology,  Transpiration,  Shrubs,  Xerophytes, 
Arid  lands.  Seasonal. 

Leaf  temperatures  may  be  either  wanner  or  cooler 
than  the         surrounding         air         (under-or 

overtemperature)  and  these  phenomena  may  be 
related  to  plant  hydration  levels.  Measurements 
were  made  on  seasonal  variations  in  leaf 
temperature  and  on  the  effect  of  moisture  stress  on 
leaf  heating  rates.  In  summer,  undertemperatures 
occured  while  in  November,  early  morning 
overtemperatures         occured  followed  by 

undertemperatures.  With  wild  plants  in  the  Jordan 
Rift  Valley,  moisture  stress  was  not  apparent  and  it 
was  felt  that  changes  in  transpiration  rates,  as 
determined  by  air  temperatures,  controlled  leaf 
surface  temperatures.  In  stressed,  cultivated  plants, 
overtemperature  was  directly  related  to  plant 
hydration.  (Casey-Arizona) 
W71-10494 


OPTICAL  PROPERTIES  OF  LEAVES  OF  SOME 
SPECIES  IN  ARID  SOUTH  AUSTRALIA, 

Adelaide  Univ.  (Australia).  Dept.  of  Botany. 

R.  Sinclair,  and  D.  A.  Thomas. 

Australian  Journal  of  Botany,  Vol  8,  No  3,  p  261- 

273,1970.  8  fig,  4  tab,  18  ref. 

Descriptors:   *Xerophytes,  'Leaves,  'Absorption, 

•Energy  transfer,  'Optical  properties.  Arid  lands. 

Physiological        ecology,        Plant        morphology, 

Laboratory  tests.  Infrared  radiation. 

Identifiers:  'Transmittance,  'Reflectance, 

'Australia. 

Leaf  energy  balance  is  a  crucial  factor  in  plant 
adaptation.  Energy  input  is  determined  by  the 
amount  of  incident  solar  radiation,  the  adsorption 
spectrum  of  the  leaf  and  its  coefficient  of 
absorption.  Using  an  integrating  sphere  and 
reflecting  hemisphere  in  combination  with  a 
spectrophotometer,  reflection  and  absorption 
spectra  were  measured  over  the  wavelength  range 
350-1350  nm.  for  the  leaves  of  a  number  of 
xerophytic  South  Australian  species  and  a  group  of 
comparison  species.  With  the  xerophytic  species, 
there  was  a  wide  range  of  reflection  coefficients 
(23  -  53%)  and  a  slightly  narrower  range  of 
absorption  coefficents  (32-56%).  Unexpectedly, 
these  values  were  similar  to  the  corresponding  val- 
ues of  the  comparison  set.  The  special 
characteristics  of  xeromorphic  adaptations  as  well 
as   data    from    previous    investigations    imply    the 


existence  of  lowered  incident  energy  absorption  as 
an  important  desert  plant  adaptation,  but  this  study 
does  not  support  that  conclusion.  It  is  stressed  that 
the  data  must  be  cautiously  interpreted  pending 
direct  measurements  of  absorption.  (Casey- 
Arizona) 
W71-10495 


ENVIRONMENTAL  RESPONSES  OF  ACTIVE 
LIZARDS  AT  SARATOGA  SPRINGS,  DEATH 
VALLEY,  CALIFORNIA, 

Nevada    Univ.,   Las   Vegas.    Dept.    of  Biological 

Sciences. 

Fenton  R.  Kay. 

Partially    supported    by    National    Park    Service 

Contract  14-10-0434-1989.  Great  Basin  Naturalist, 

Vol  30,  No  3,  p  146-165,  30  September  1970.  5  fig, 

3  tab,  37  ref. 

Descriptors:  'Reptiles,  'Environmental  effects, 
•Niches,  'Xerophilic  animals,  *Heat  balance,  Arid 
lands.  Physiological  ecology,  Ecosystems,  Animal 
behavior,  Animal  physiology,  Temperature, 
Aestivation,  Acclimatization,  Biological 

communities,  Winds,  Rainfall,  Mode  of  action,  Air 
temperature,  Cloud  cover,  On-site  investigations, 
Seasonal. 

Identifiers:  *Lizards,  'Black-bulb  temperature, 
'Substrate  temperature,  'Body  temperature. 

The  relationships  of  various  environmental 
components  to  body  temperature  and  activity  were 
studied  in  4  species  of  lizards,  Uta  stansburiana, 
Callisaurus  draconoides,  Cnemidophorus  tigris  and 
Dipsosaurus  dorsalis.  The  environmental 
components  chosen  were  air  temperature, 
substrate  temperature,  black-bulb  temperature, 
wind,  rain  and  cloud  cover;  these  were  correlated 
with  time  of  day  and  season.  Although  all  species 
reponded  primarily  to  temperature  each  species 
responded  differently  to  at  least  some  of  the 
measured  environmental  components  within  the 
thermal  mosaic.  The  most  important  measures  of 
environmental  response  were  comparisons  of  mean 
body  temperature  (MBT's)  relationships  between 
environmental  temperatures  and  activity,  and 
seasonal  lability  of  body  temperatures.  Body 
temperature  seasonal  acclimitization  seems  likely 
in  Uta  and  Dipsosaurus,  while  diel  thermal  lability 
is  shown  in  Uta,  Callisaurus  and  Cnemidophorus. 
Wth  differences  in  intensity  of  response,  all  species 
seemed  to  respond  negatively  to  rain.  Insolation- 
reducing  cloud  cover  affected  the  smaller  species 
before  the  larger,  while  wind  produced  a  negative 
response  in  the  larger  species  first.  The  complex 
pattern  of  different  responses  has  apparently 
produced  maximal  environmental  utilization  with 
minimal  interspecific  interaction.  (Casey-Arizona) 
W7I-10496 


GRASS  SEED  PRODUCTION  IN 

NEVADA...NEVADA       HAS       MANY       AREAS 
WHERE  GRASS  SEED  CAN  BE  PRODUCED, 

Nevada    Univ.    Reno.    Dept    of   Agronomy;    and 

Nevada     Univ.,     Reno.     Agricultural     Extension 

Service. 

For  primary  bibliographic  entry  see  Field  03F. 

W71-10500 


POTENTIAL    PHOTOSYNTHESIS    AND    CROP 
PRODUCTIVITY, 

Hawaii  Univ.,  Honolulu. 

For  primary  bibliographic  entry  see  Field  03F. 

W71-I0502 


A  QUANTITATIVE  MODEL  OF  THE 
MOVEMENT  OF  WATER  IN  THE  PLANT- 
SOIL-ATMOSPHERE  SYSTEM 
(Kolichestvennaya  model'  peredvizheniya  vody  v 
sisteme  rasteniya-pochva-atmosfera), 
Moscow  State  Univ.  (USSR).  Dept.  of  Soil  Biology. 
For  primary  bibliographic  entry  see  Field  02G. 
W7  1-10600 


A  COMPARISON  OF  FIVE  WATERSHEDS  OF 
NEW  MEXICO  AS  INTERPRETED  FROM  THE 
DISTRIBUTION  OF  THE  SPECIES  OF  THE 
AQUATIC  BEETLE  FAMILY  DYTISCIDAE, 

New  Mexico  State  Univ.,  University  Park.  Dept.  of 

Biology. 

James  R.  Zimmerman. 

Available  from  the  National  Technical  Information 

Service  as  PB-201  731,  $3.00  in  paper  copy,  $0.95 

in   microfiche.   Completion   Report,  April,    1971, 

14p,  3  fig,  1  tab.  OWRR  Project  A-010-NMEX  ( 1 ). 

Descriptors:  Aquatic  insects,  'Aquatic 
populations,  Aquatic  environment,  'Distribution 
patterns,  Drainage  systems,  New  Mexico,  Pest 
control,  Playas,  Ponds,  Rivers,  River  systems, 
'Water  beetles,  'Watersheds  (Basins), 
Invertebrates. 

Identifiers:  'Dytiscidae,  Hygrotus,  Deronectes, 
Hydroporus,  Laccophilus,  Agabus,  Rhantus, 
Thermonectus,  Bidessiness,  Copelatus. 

Species  distribution  patterns  of  the  aquatic  beetle 
family  Dytiscidae  were  analyzed  in  the  five  major 
watersheds  of  New  Mexico:  the  San  Juan,  the  Gila, 
he  Rio  Grande,  the  Pecos,  and  the  Canadian 
drainages.  A  map  is  presented  showing  the 
drainage  divisions  as  well  as  the  areas  with  no 
external  drainage.  About  8000  specimens  from  175 
different  locality  records  supplied  the  material  for 
the  comparisons.  So  far  65  species  belonging  to  17 
genera  have  been  found.  The  most  common  genera 
are  Hygrotus,  Deronectes,  Hydroporus, 
Laccophilus,  Agabus,  Rhantus,  and  Thermonectus. 
Occurrence  and  relative  abundance  is  given  for 
each  species  found.  It  is  estimated  from  the  number 
of  collections  made  per  watershed  and  the  numbei 
of  species  taken  per  watershed  that  there  may  be 
another  10  to  15  species  yet  to  be  found.  The 
bidessines,  Copelatus,  and  the  large  dytiscines  were 
sparely  collected  and  more  refined  collecting 
techniques  are  necessary  to  demonstrate  their 
distribution  and  abundance.  Collecting  success 
stimulates  additional  collecting;  relatively  more 
specimens  are  collected  as  more  collecting  effort  is 
made.  Species  distribution  is  not  related  to 
drainage  basin;  other  topographic  and  climatic 
factors  are  more  important. 
W71-10754 


SOIL  MOISTURE  AND  TEMPERATURE 
REGIMES  ON  THE  LUBRECHT 

EXPERIMENTAL  FOREST, 

Montana  Univ.,  Bozeman.  Joint  Water  Resources 
Research  Center. 
Thomas  J.  Nimlos. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  727,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Report  16,  March  1971,  45p,  3  fig,  8 
tab,  36  ref,  2  append.  OWRR  Project  A-046- 
MONT(l). 

Descriptors:  'Moisture  stress,  'Soil  moisture, 
'Temperature,  Montana,  Seasonal,  Annual 
succession.  Forests,  'Forest  soils,  'Forest 
management,  Soil  temperature,  Trees,  'Fir  trees, 
Douglas  fir  trees,  Plants,  Ponderosa  pine  trees, 
Lodgepole  pine  trees,  'Pine  trees,  Grasses. 
Identifiers:  'Lubrecht  Experimental  Forest, 
Western  larch,  Alder,  Aspen,  Dogwood,  Sedges. 

The  moisture  regimes  of  the  soils  on  the  Lubrecht 
Experimental  Forest  range  from  those  which  those 
are  wet  throughout  the  year  to  those  in  which 
drought  occurs  early  in  the  summer.  The  flora 
occupying  the  sites  are  good  indicators  of  the  sites' 
moisture  regimes:  open  stands  of  ponderosa  pine 
with  understories  of  grass  occur  on  very  dry  sites; 
closed  stands  of  Douglas-fir  and  western  larch  with 
understories  of  pinegrass,  kinnikihick,  and  twin 
flower  occur  on  dry  sites;  lodgepole  pine  and 
subalpine  fir  with  understories  of  huckleberry  and 
beargrass  occur  on  well  drained  but  moist  sites;  and 
alder  and  aspen  with  understories  of  dogwood  and 
sedges  occur  on  very  wet  sites.  The  well-drained 
soils  of  the  forest  are  recharged  once  annually  in 
the  spring  when  snowmelt  and  rain  combine  to  wet 
the  mantle.  Rains  that  occur  during  the  summer  do 
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not  appear  to  be  of  much  ecological  or  hydrologic 
significance.  Soil  temperatures  reflect  air 
temperatures  except  that  the  overstory  and 
snowpack  keep  soil  temperatures  lower  than  air 
temperatures  in  the  summer  and  higher  than  air 
temperatures  in  the  winter. 
W71-10755 


THE  DEPENDENCE  OF  PRIMARY 

PRODUCTION    ON    THE    COMPOSITION    OF 
PHYTOPLANKTON  (ZAVISIMOST 

PERVICHNOI     PRODUKTSH     OT     SOSTAVA 
FITOPLANKTONA), 

Naval  Oceanographic  Office  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-10788 


NEW     FRESHWATER     GASTROPODS     FROM 
THE  MEKONG, 

Mahidol    Univ,   Bangkok    (Thailand).    Faculty   of 

Tropical  Medicine. 

Rolf  A.  M.  Brandt. 

Available  from  the  National  Technical  Information 

Service  as  AD-720  501,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Archiv  fuer  Molluskenkunde,  band 

100,  p  183-205,  1970. 

Descriptors:  'Gastropods,  'Mollusks,  Parasite. 
Identifiers:     'Southeast     Asia,     Disease     vectors, 
Parasitic  disease,  Schistosoma,  Mekong  River. 

The  report  of  human  schistosomiasis  from  various 
localities  in  the  Mekong  valley  initiated  a 
systematic  survey  of  the  molluscan  fauna  at  and 
around  these  foci  in  Thailand,  Laos  and  Cambodia. 
This  survey  was  sponsored  by  a  grant  of  the  U.S. 
Army  Research  and  Development  Command 
(Grant  No.  DA-CRD-AFE-S92-544-69-G146). 
While  the  Thai  staff  of  this  team  concentrated 
mainly  on  the  fauna  of  the  Mekong  at  Bandan 
(Thailand)  and  Khong  Island  (Laos),  the  present 
author  studied  the  molluscan  fauna  of  the  Mekong 
between  Sambor  and  Kratie  in  North  Cambodia. 
Several  French  naturalists  had  previously  visited 
the  Mekong  at  above  named  localities  and  had 
collected  numerous  species  of  molluscs  during 
their  visits.  It  was  therefore  a  surprise  that  the 
present  survey  resulted  in  the  finding  of  still  more 
undescribed  species  from  the  Mekong,  making  this 
river  the  richest  water  course  with  regard  to  the 
molluscan  fauna.  Some  species  which  were 
collected  by  M.  Prasong  Temcharoen  in  Thailand 
and  Laos  are  included,  as  these  species  were  also 
found  in  Cambodia. 
W7I-I0789 


POTENTIAL  USEFULNESS  OF 

ANTITRANSPIRANTS         FOR         INCREASING 

WATER     USE    EFFICIENCY     IN     PLANTS,    II. 

APPLIED  INVESTIGATIONS  WITH 

ANITRANSPIRANTS, 

California   Univ.,   Davis.   Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  02D. 

W7I-10804 


GROWTH  RATE  AND  PHOSPHORUS  UPTAKE 
OF  WHEAT  (TRITICUM  AESTIVUM  VILL., 
HOST)  AS  A  FUNCTION  OF  SOIL  WATER 
SUCTION  AND  SOIL  TEMPERATURE, 

Oregon  Slate  Univ.Corvallis.  Dept.  of  Soils. 
Mohammad  Fazilat. 

M  Sc  Thesis,  June  1 97 1 .  93  p,  26  fig,  I  7  tab,  9 1  ref. 
OWRR  Project  B-009-ORE  (2) 

Descriptors:  'Soil  temperature,  'Nutrients, 
•Phosphorus,  'Soil-water-plant  relationships, 
Temperature.  Moisture  content.  Moisture  stress, 
Adsorption,  Moisture  uptake,  Translocation, 
Transpiration,  Water  requirements,  Water 
utilization.  Soil  water  movement. 
Identifiers  Soil  water  suction. 

The  effect  of  soil  temperature  and  soil  water 
suction    on    the    rate    of   phosphorus    uptake    and 


growth  rate  of  wheat  was  studied.  Plants  were 
grown  in  perlite  slabs  separated  from  an  osmotic 
solution  by  a  semi-permeable  membrane. 
Measurements  were  made  at  temperatures  of  10.0, 
18.3,  23.9,  32.2,  and  35.0  deg  C,  and  soil  water 
suctions  of  0.35  and  2.5  bars.  In  general,  a  constant 
growth  rate,  which  was  approached  exponentially 
during  the  experimental  period  was  found  in  all 
treatment  combinations.  Growth  rate  for  both 
shoots  and  roots  was  slow  at  low  root  temperatures 
and  had  a  maximum  rate  at  a  root  temperature  of 
24.0  deg  C.  High  soil  water  suction  was  a  limiting 
factor  in  growth  rate.  Phosphorus  concentration  of 
shoots  and  roots  was  found  to  approach  a  constant 
value  during  the  experimental  period.  Phosphorus 
concentration  of  the  shoots  increased  linearly  with 
the  root  temperature,  but  the  phosphorus 
concentration  of  the  roots  slightly  decreased  by 
increasing  soil  temperature  and  did  not  increase 
until  the  root  temperature  was  about  32.0  deg  C. 
Translocation  of  phosphorus  from  roots  to  shoots 
did  not  appear  to  be  a  limiting  factor  for 
phosphorus  uptake  at  the  low  root  temperature. 
(Knapp-USGS) 
W71-10912 


2J.  Erosion  and  Sedimentation 


IN 


TURBIDITY 


HYDRAULIC         JUMPS 
CURRENTS, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Geology. 
Paul  D.  Komar. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 
6,p  1477-1487, June  1971.  11  p,  7  fig,  I6ref. 

Descriptors:  'Turbidity  currents,  'Density 
currents,  'Hydraulic  jump,  'Suspended  load, 
'Sediment  transport,  Bed  load,  Deposition 
(Sediments),  Mathematical  studies,  Sedimentation, 
Sedimentary  structures,  Turbulence,  Supercritical 
flow,  Critical  flow,  Turbulent  flow. 
Identifiers:  'Submarine  canyons. 

If  uniform  flow  conditions  are  approached, 
turbidity  currents  should  be  supercritical  while 
passing  through  submarine  canyons,  and  subcritical 
in  the  upper  submarine  fan  channel.  The  change  in 
flow  regime  requires  a  hydraulic  jump  in  the 
vicinity  of  the  canyon  mouth.  During  the  jump,  the 
velocity  of  the  flow  would  be  reduced  and  its 
thickness  markedly  increased.  The  aspects  of  such 
hydraulic  jumps  are  examined.  For  the  average 
submarine  canyon-channel  system,  the  flow  would 
more  than  double  in  thickness  and  its  velocity 
would  be  halved  during  a  hydraulic  jump.  The 
entrainment  of  water  through  the  interface  of  the 
flow  during  the  jump  is  significant  in  reducing  the 
density  of  the  current.  However,  the  density 
reduction  due  to  the  jump  is  probably  not  sufficient 
to  convert  a  high-density  slide  into  a  low-density 
turbidity  current.  There  must  be  an  initial  density 
reduction  by  entrainment  while  the  slide  is  passing 
through  the  canyon  at  high  Froude  number. 
Turbulence  generated  within  the  hydraulic  jump 
would  stir  the  flow  and  help  to  insure  suspension  of 
its  sediment.  (Knapp-USGS) 
W71-10453 


OBSERVATIONS  ON  STREAM  DISCHARGE 
AND  COMPETENCE  AT  MOSAIC  CANYON, 
DEATH  VALLEY,  CALIFORNIA, 

Durham  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02E. 
W71-I0454 


QUANTITATIVE     METHOD     FOR     GRADING 
DRAINAGE  DENSITY, 

Wilkes  Coll.,  Wilkes-Barre,  Pa. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-I0455 


ATOMIC       ABSORPTION       ANALYSES       OF 
ELEMENTS  FROM  A  SINGLE 

DECOMPOSITION  OF  ALUMINOSILICATE, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

For  primary  bibliographic  entry  see  Field  02K. 

W7I-10457 


STAGES  OF  PHOSPHORITE  FORMATION  ON 
THE  OCEAN  FLOOR, 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Okeanologii. 

G.  N.  Baturin. 

Nature  Physical  Science,  Vol  232,  No  29,  p  61-62, 

July  19,  1971.  2  p,  1  tab,  16  ref. 

Descriptors:     'Bottom     sediments,     'Phosphates, 
Water     chemistry,     Sedimentation,     Diagenesis. 
Mineralogy,    Deposition     (Sediments),    Currents 
(Water),  Water  level  fluctuations,  Organic  matter 
Identifiers:  Phosphorite  deposits. 

The  fine  grained  biogenic  sediments  (chiefly 
diatom  oozes),  in  which  phosphatic  nodules  are 
formed,  are  enriched  by  organic  carbon  up  to  5  to 
20%  and  by  phosphorous  up  to  0.1  to  0.4%.  The 
oversaturation  of  interstitial  water  by  calcium 
phosphate  leads  to  its  precipitation  in  separate 
microzones  of  sediments  where  the  environment  is 
more  alkaline.  Redistribution  in  the  sediments 
results  in  formation  of  scattered  soft  nodules 
consisting  originally  of  gel-like  calcium  phosphate 
incorporating  various  non-phosphatic  particles. 
Further  diagenic  processes  in  sediments  are 
accompanied  by  lithification  of  nodules. 
Concentration  of  this  material  is  possibly  due  to  the 
reworking  of  sediments  and  removal  of  fine  non- 
phosphatic  fractions.  The  full  cycle  of  marine 
phosphorite  formation  comprises  three  states: 
biogenic-depositional,  diagenetic  and  dynamic.  A 
number  of  such  cycles  repeated  in  the  same  region 
may  result  in  formation  of  layers  of  nodules  or  large 
lumps  composed  of  several  generations  of 
phosphate.  (Knapp-USGS) 
W7 1-10468 


THE  DEPOSITIONAL  ENVIRONMENT  OF 
MARINE  EVAPORITES:  A  CASE  FOR 
SHALLOW,  CLASTIC  ACCUMULATION, 

Johns   Hopkins   Univ.,   Baltimore,   Md.    Dept.   of 

Earth  and  Planetary  Sciences. 

Lawrence  A.  Hardie,  and  Hans  P.  Eugster. 

Also  supported  by  Mobile  Oil  Co.  Sedimentology, 

Vol  16,  No  3-4,  p  187-220,  June  1971.  34  p,  24  fig, 

37  ref.  Petroleum  Research  Fund  Grant  2093-C. 

Descriptors:    'Sedimentation,    'Gypsum,    'Salts, 
Deposition    (Sediments),    Lagoons,    Evaporation, 
Algae,       Chemical       precipitation.       Sediments, 
Stratigraphy,  Sedimentary  structures. 
Identifiers:  'Evaporites. 

The  Upper  Miocene  Solfifera  Series  of  Sicily 
contains  very  coarse,  massive  selenite;  parallel 
laminated  gypsum;  wavy,  stromatolitic  laminated 
gypsum;  planar-  and  ripple  cross-laminated 
gypsum-skeletal  calcite  sandstones;  flat-pebble  and 
fining-upward  gypsum  conglomerates;  and  nodular 
gypsum.  The  assemblage  of  sedimentary  features 
indicates  deposition,  much  of  it  detrital,  in  a 
shallow  lagoon-littoral  flat  complex.  In  modern 
tidal  flats,  the  laminations  form  when  onshore 
storms  flood  the  shore-line  area  with  sediment- 
charged  seawater.  Algal  mats  bind  the  newly 
deposited  gypsiferous  layer.  Flat-pebble 
conglomerates  are  formed  when  storm  waves  rip  up 
mudcracked,  algally-bound  laminated  sediment. 
The  gypsum  nodules  are  similar  to  the  anhydrite 
nodules  of  the  modern  Persian  Gulf  sabkhas.  They 
form  within  sub-aerially  exposed  skeletal  sand  just 
above  the  groundwater  table.  The  gypsum 
sandstones  accumulated  periodically  in  very 
shallow  shoals  formed  by  wind-driven  currents. 
Large  selenite  crystals  grew  in  increments  during 
deposition,  as  indicated  by  flat-topped  pockets  of 
gypsum  sand  between  selenite  crystals,  selenite 
crystals     draped      by      algal      laminations,      and 
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intraformational   conglomerates   of  selenite   frag- 
ments. (KnappaUSGS) 
W7J-10476 


TEXTURAL   DIFFERENTIATION   ON   THE 

SHORE  FACE  DURING  EROSIONAL  RETREAT 

OF  AN  UNCONSOLIDATED  COAST,  CAPE 

HENRY  TO  CAPE  HATTERAS,  WESTERN 

NORTH  ATLANTIC  SHELF, 

Old     Dominion     Univ.,     Norflok,     Va.     Inst,     of 

Oceanography. 

Donald  J.  P.  Swift,  Robert  B.  Sanford,  Charles  E. 

Dill,  Jr.,  and  Nicholas  F.  Avignone. 

Also     supported     by     U.S.     Geological     Survey. 

Sedimentology,  Vol  16,  No  3-4,  p  221-250,  June 

1971.  30  p,  16  fig,  1  tab,  52  ref,  append.  Coastal 

Eng.  Res.  Ctr.  Contract  DACW-72-69-C-0016. 

Descriptors:  'Sedimentation,  'Coasts,  'Beaches, 
'Erosion,  Sands,  Sand  bars,  Provenance,  Particle 
size,  Stratigraphy,  Littoral  drift,  Sediment 
transport.  Sampling,  Surf,  Waves  (Water), 
Continental  shelf. 
Identifiers:  Cape  Henry,  Cape  Hatteras. 

In  order  to  evaluate  a  model  of  Holocene  shelf 
sediment  distribution  requiring  a  near  shore 
modern  sand  facies  and  an  offshore  relict  sand  fac- 
ies,  a  textural  reconnaissance  was  made  of  the 
Virginia-North  Carolina  Coast  between  Capes 
Henry  and  Hatteras.  Textural  provinces  were 
classified  with  the  aid  of  factor  vector  analysis. 
These  include  medium-grained  sands  of  the  beach 
and  surf  zones;  seaward  fining,  fine-grained  sands 
of  the  shore  face,  and  heterogenous  sands  of  the 
sea  floor.  In  the  sea  floor  province,  grain  size  is 
controlled  by  a  ridge  and  swale  topography,  with 
coarser  sand  on  the  crests.  Coast-wise  grain-size 
trends  on  the  beach  and  shore  face  are  caused  by 
increase  of  wave  height  toward  the  south,  while  the 
Pleistocene  sediment  sources  is  exposed  higher  on 
the  shore  face  in  the  north.  The  shore  face  is 
retrograding,  except  in  the  vicinity  of  Diamond 
Shoals.  There  is  textural  evidence  for  a  former 
Albemarle  River  channel,  which  bisects  the  study 
area.  Barrier  superstructures  retreat  more  or  less 
continuously  by  upper  shore-face  erosion  and 
storm  washover.  Lower  shore-face  erosion  results 
in  an  equal-volume  aggradation  of  the  adjacent  sea 
floor,  and  forms  the  leading  edge  of  the  Holocene 
transgressive  sand  sheet.  (Knapp-USGS) 
W71-10477 


FLUME  STUDY  OF  RIPPLE  PROPAGATION 
BEHIND  MOUNDS  ON  FLAT  SAND  BEDS, 

Massachusetts  Inst,  of  Technology,  Cambridge. 
Dept.  of  Earth  and  Planetary  Sciences;  and  Scripps 
Institution  of  Oceanography,  La  Jolla,  Calif. 
John  B.  Southard,  and  John  R.  Dingier. 
Sedimentology,  Vol  16,  No  3-4,  p  251-263,  June 
1971.  13  p,  9  fig,  1  tab,  11  ref.  ONR  Contract  Nonr 
184(74)-NR-83-157. 

Descriptors:  'Ripple  marks,  'Sedimentation, 
•Scour,  'Sediment  transport,  'Channel 
morphology,  Alluvial  channels,  Sedimentary 
structures.  Sands,  Dunes,  Erosion,  Regime,  Shear 
stress.  Hydraulic  models.  Model  studies,  Open 
channel  flow. 

Propagation  of  sediment  ripples  behind  mounds  of 
sediment  in  uniform  flows  of  water  over  flat  beds  of 
fine  sand  was  studied  in  a  recirculating  open 
channel.  If  the  flow  is  strong  enough,  scour 
downstream  of  the  mound,  due  to  flow  separation 
and  impingement  of  strong  eddies  on  the  bed, 
generates  a  ripple,  which  itself  grows  large  enough 
to  cause  downstream  scour  and  production  of  a 
second  ripple;  the  result  is  a  widening  train  of  rip- 
ples. Propagation  vs.  non-propagation,  as  a 
function  of  mound  height  and  bed  shear  stress,  is 
interpreted  in  terms  of  the  hypothesis  that  ripple 
development  is  governed  by  the  relationship 
between  minimum  height  of  bed  irregularity 
necessary  to  generate  ripples  and  the  maximum 
height  of  bed  irregularity  that  can  be  built  up  by 
flow  over  an  originally  flat  bed.  Minimum  mound 


height  for  propagation  of  ripples  was  found  to  be 
non-zero  even  when  there  was  some  sediment 
movement  on  the  surrounding  flat  bed,  but  there 
was  no  sign  of  spontaneous  development  of  ripples 
on  the  flat  bed  under  these  conditions;  this  suggests 
that  there  is  a  range  of  bed  shear  stresses  for  which 
a  flat  bed  in  uniform  flow  is  metastable  rather  than 
unstable.  (Knapp-USGS) 
W71-10478 


SOME  EROSIONAL  FEATURES  DUE  TO 
PIPING  AND  SUB-SURFACE  WASH  WITH 
SPECIAL  REFERENCE  TO  THE  SUDAN, 

University  Coll.,  Dar-es-Salaam  (Tanzania).  Dept. 

of  Geography. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-10485 


MORPHOMETRIC  ANALYSIS  OF  PEDIMENTS 
AND  ASSOCIATED  LANDFORMS  IN  THE 
WESTERN  MOJAVE  DESERT,  CALIFORNIA, 

University    Coll.,    London    (England).    Dept    of 
Geography;      and      University      Coll.,      London 
(England).  Arid  Lands  Research  Group. 
Ronald  U.Cooke. 

Supported  by  American  Council  of  Learned 
Societies,  UCLA  and  University  College  London. 
American  Journal  of  Science,  Vol.  269,  p  26-38, 
June  1970.2  fig,  5  tab,  1 6  ref. 

Descriptors:  'Geomorphology,  'Terrain  analysis, 
♦Arid  lands,  'Alluvial  channels,  'Land  forming, 
Erosion,  Alluvium,  Bedrock,  Mountains,  Slopes, 
Deserts,  Topography,  On-site  data  collections, 
Mapping,  Measurements,  Drainage  basins.  Faults 
(Geology),  Arizona,  California,  Correlation 
analysis. 

Identifiers:  'Pediments,  'Erosion/depositional 
systems,  'Piedmont  plains,  'Pediment 

associations,  Mojave  Desert,  Sonoran  Desert. 

Although  pediments  have  attracted  more  study 
than  any  other  southwestern  desert  landform,  such 
studies  have  suffered  from  the  faults  of  disregard  of 
associated  geomorphology,  lack  of  quantitative 
data  and  concern  with  possibly  unverifiable 
evolutionary  hypotheses.  It  is  asserted  that  these 
problems  can  only  be  resolved  by  the  use  of 
manipulable  quantitative  data  of  pediments  and 
their  associations.  Such  associations  in  the  western 
Mojave  Desert  were  mapped  and  morphometric 
measurements  were  made.  From  these  data,  13 
dimensionless  ratios  were  derived  and  the  values  of 
these  ratios  were  calculated  for  53  pediment 
associations.  Using  such  data,  the  value  of 
interregional  and  intraregional  comparisons  are 
illustrated  by  demonstration  of  similarities  and 
differences  of  such  landforms  in  the  western 
Mojave  Desert  and  the  Sonoran  Desert  of  southern 
Arizona.  Pediment  slope  appears  not  to  be 
significantly  related  to  pediment  length,  catchment 
basin  area  or  lithology,  but  is  significantly  related 
to  pediment  association  relief/length  ratio.  It  is  felt 
that  morphometric  data  do  not  provide  simple 
solutions  to  pediment  problems,  but  are  the  only 
easily  recoverable  part.  The  data  presented  are 
generalized  and  more  detailed  data  is  needed,  such 
as  that  on  drainage  nets.  Resultingly,  such  analysis 
will  lead  to  advances  in  qualitative  problems. 
(Casey- Arizona) 
W71-10493 


DISTRIBUTION  AND  MODE  OF 

OCCURRENCE  OF  ELEMENTS  IN  A  SURFACE 
LAYER  OF  RECENT  BLACK  SEA  SEPOSITS 

(Raspredeleniye  i  formy  nakhozhdeniya  elementov 
v  poverkhnostnom  sloye         sovremennykh 

Chernomorskikh  otlozheniy), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut. 

N.  M.  Strakhov,  I.  V.  Belova,  M.  A.  Glagoleva,  and 

I.  Yu.  Lubchenko. 

Litologiya  i  Poleznyye  Iskopayemyye,  No  2,  p  3-3 1 , 

March-April  1971 .  29  p,  22  fig,  11  tab,  34  ref. 


Descriptors:  'Geochemistry,  'Sediments, 

'Sedimentation,  'Inorganic  compounds,  'Trace 
elements.  Water  chemistry,  Hydrodynamics, 
Sands,  Silts,  Mud,  Mineralogy,  Suspension,  Sea 
water,  Rivers,  Maps,  Distribution  patterns,  Carbon, 
Particle  size,  Organic  matter. 

Identifiers:  'USSR,  'Black  Sea,  Danube  River, 
Kuban'  River,  Nickel,  Tungsten,  Zirconium, 
Germanium,  Selenium. 

The  distribution  patterns  of  21  elements  in  the 
surface  of  recent  Black  Sea  deposits  are  described. 
Three  groups  of  elements  are  distinguished  based 
upon  their  relationship  with  the  hydrodynamic 
regime  of  the  lake.  Included  in  the  first  group  are 
the  geochemically  least  mobile  elements  ~Ti,  Zr, 
Ge,  Cr  and  V.  The  second  group  consists  of  the 
more  mobile  elements  -Fe,  Mn,  Ni,  Cu,  Co,  Mo, 
W,  As,  Se,  U,  P,  C  (organic),  Au  and,  most  likely, 
Sr.  The  third  group  includes  the  elements  Pb  and 
Zn,  which  do  not  conform  to  the  hydrodynamic 
system  of  the  waters.  Maps  showing  the 
concentration  of  these  elements  in  the  Black  Sea 
reveal  a  clear  relationship  between  their 
distribution  the  forms  of  their  migration  in  the 
rivers  of  the  basin.  (Josefson-USGS) 
W71-10591 


CONCEPT  OF  A  'BEACH  PLACER*  IN 
CONNECTION  WITH  ITS  ORIGIN  (O  ponyatii 
'pribrezhno-morskaya  rossyp"  v  svyazi  s  yeye 
genezisom), 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Okeanologii. 

Yu.  D.  Shuyskiy. 

Litologiya  i  Poleznyye  Iskopayemyye,  No  2,  p  122- 

1 30,  March-April  1 97 1 .  9  p,  33  ref. 

Descriptors:  'Placer  mining,  'Waves  (Water), 
'Sediments,  'sediment  transport,  'Shores, 
Hydrogeology,  Beach  erosion,  Deposition 
(Sediments),  Geomorphology,  Mineralogy, 
Particle  size,  Aggradation,  Sea  water. 
Identifiers:  'USSR,  'Placers,  Mechanical 
concentrations. 

An  examination  is  made  of  several  varieties  of 
beach  placers,  which  may  be  grouped  into  two 
categories:  stable  and  mobile.  The  stable  group  of 
placers  may  be  identified  as  fossil,  relict  and 
buried.  The  mobile  group  includes  numerous 
moving  mechanical  concentrations  of  wave-formed 
deposits  in  a  shore  zone.  The  wave-formed  placer 
deposit  differs  basically  from  the  buried,  relict,  and 
fossil  varieties  of  beach  placers  by  its  mobility  (due 
to  wave  action),  recovery  capacity,  and 
independent  formation,  which  is  free  of  the 
immediate  effects  of  tectonic  and  eustatic  factors. 
Longshore  movement  of  sediments  is  a  major 
factor  in  the  formation  of  beach  placers.  (Josefson- 
USGS) 
W71-I0593 


FUNDAMENTAL  PROBLEMS  IN  THE  STUDY 
OF  WEATHERING  CRUSTS  (Osnovnyye 
problemy  izucheniya  kor  vyvetrivaniya), 

Akademiya  Nauk  SSSR,  Moscow.  Institut  Geologii 

Rudnykh  Mestorozhdenii,  Petrografii,  Mineralogii  i 

Geokhimi. 

D.  G.  Sapozhnikov,  V.  Yu.  Kondrachuk,  B.  M. 

Mikhaylov,  and  V.  P.  Petrov. 

Litologiya  i  Poleznyye  Iskopayemyye,  No  2.  p  32- 

38,  March-April,  197 1.7  p. 

Descriptors:  'Weathering,  'Geochemistry, 

•Erosion,  'Geomorphology,  'Mineralogy, 

Sedimentation,  Stratigraphy,  Geologic  time, 
Sedimentary  rocks,  Paleohydrology,  Crystalline 
rocks,  Laterites,  Radioactive  dating,  Eluvium, 
Mapping. 

Identifiers:  'USSR,  'Weathering  crusts,  Zonality, 
Paleogeography,  Supergene  ores,  Placers. 

The  present  state  of  investigations  of  weathering 
crusts  in  the  Soviet  Union  and  abroad  is  discussed 
in  the  light  of  promoting  research  on  the 
mechanical         disintegration         and         chemical 
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decomposition  of  rocks.  A  major  task  of  geologists 
today  is  to  develop  a  general  theory  of  crust 
formation  and  to  examine  the  formation  conditions 
of  supergene  mineral  deposits.  The  problems 
requiring  additional  research  call  for  ( 1 ) 
examination  of  the  weathering  crust  as  a  geological 
body  and  as  a  peculiar  geological  formation;  (2) 
clarification  of  the  nature  of  tropic  and  subtropic 
weathering  crusts;  ( 3 )  study  of  the  composition  and 
geochemistry  of  weathered  minerals,  rocks  and 
residual  mineral  deposits;  (4)  study  of  the 
geochemistry  of  weathering  crusts;  (S)  clarification 
of  the  genetic  and  spatial-temporal  relationships  of 
weathering  crusts  to  sedimentary  rocks  and  mineral 
resources;  (6)  determination  of  the  relative  and 
absolute  age  of  weathered  formations:  (7) 
stratigraphic  analysis  of  Precambrian  weathering 
crusts;  (8)  study  of  crusts  formed  on  sedimentary 
rocks;  (9)  study  of  the  formation  of  mineral 
resources  associated  with  weathering  crusts;  (10) 
mapping  of  ancient  weathering  crusts;  and  (II) 
refinement  of  concepts  and  definitions  for  clear 
understanding  and  appreciation  of  the 
nomenclature  and  terminology  on  weathering 
processes.  (Josefson-USGS) 
W71-10594 


EROSION  AND  SILTING  OF  RIVER  VALLEYS 
OF  THE  DESNA  UPLAND  (Eroziya  i  zaileniye 
reehnykh  dolin  na  Pridesnyanskoy  vozvyshennosti), 

N.  D.  Yeshchenko,  and  I.  S.  Shpak. 
Pochvovedeniye  (Soil  Science),  No  12,  p  102-1 15, 
December  1970.  14  p,  2  fig,  7  tab,  5  ref. 

Descriptors:  *Sediment  discharge,  *Gully  erosion, 

•Silting,      'Deposition     (Sediments),     Alluvium, 

Ravines,   Turbidity,   Peat,   Particle   size,   Valleys, 

Slopes,  Streams. 

Identifiers:     "USSR,     Chernigov     Oblast,     Desna 

River,    Golovesnya    River,    Alluvial    fans,    Water 

erosion. 

The  upper  boundary  of  buried  peat  beds  in  the 
river  valleys  of  the  Desna  upland  (Chernigov 
Oblast)  coincides  with  the  lower  boundary  of  alluv- 
ial deposits  formed  as  a  result  of  accelerated 
erosion  begun  100-200  years  ago  following  the 
plowing  of  the  steep  slopes.  The  silting  of  the  river 
valleys  is  due  mainly  to  gully  discharge.  The 
sediment  discharge  from  slopes  and  ravines  where 
there  are  no  active  gullies  averages  20-50  kg/ha  per 
year  and  is  more  than  500  kg/ha  on  slopes  dissected 
by  numerous  gullies.  The  gullies  are  responsible  for 
86-99%  of  the  sediment  discharge  of  the 
Golovesnya  River,  for  20-40%  of  the  total  sediment 
discharge  in  valleys  and  for  6-9%  of  the  total 
discharge  in  small  rivers.  The  long-term  average 
thickness  of  the  layer  deposited  in  alluvial  fans  is  1- 
2  cm  and  in  the  valleys  it  is  about  0.5  cm/year. 
(Josefson-USGS) 
W71-I0596 


SEDIMENTATION       IN       ST.       LOUIS       BAY, 
MISSISSIPPI, 

Southern  Mississippi  Univ.,  Hattiesburg.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-I0647 


A  COMPARISON  OF  TWO  METHODS  FOR 
MEASURING  RIGIDITY  OF  SATURATED 
MARINE  SEDIMENTS, 

Naval  Postgraduate  School  Monterey,  Calif. 
For  primary  bibliographic  entry  see  Field  08D 
W7I-I0668 


WATER  CONTENT  DETERMINATIONS  FOR 
DRIED  MARINE  SEDIMENTS, 

Naval  Postgraduate  School  Monterey.  Calif. 
John  Christian  Peterson. 

Available  from  the  National  Technical  Information 
Service  an  AD-722  594,  $3.00  in  paper  copy.  $0  95 
in  microfiche  M.S.  Thesis,  Naval  Postgraduate 
School.  March  1971,64  p 


Descriptors:   *Beds,  'Sedimentation,  *Sea  water, 

'Salinity. 

Identifiers:  *Ocean  bottom  sampling. 

A  quantitative  analysis  of  residual  salts  in  dried 
marine  sediments  was  accomplished  by 
reconstituting  the  sediment  with  distilled  water  and 
measuring  the  salinity  of  the  resulting  solution.  The 
information  obtained  from  these  measurements 
provided  an  excellent  basis  for  predicting  the  water 
content  of  the  original  unaltered  samples.  With  the 
original  salinity  of  the  interstitial  water  known  the 
water  contents  computed  from  the  salt  content 
determinations  were,  for  ail  practical  purposes,  as 
accurate  as  the  original  water  contents. 
W7  1-10669 


WATER  POLLUTION  FROM  EROSION. 

Defense  Documentation  Center,  Alexandria,  Va. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-10674 


MIE    SCATTERING     BY    SUSPENDED    CLAY 
PARTICLES, 

Oregon      State      Univ.,      Corvallis.      Dept.      of 

Oceanography. 

Hasong  Pak,  J.  Ronald  V.  Zaneveld,  and  George  F. 

Beardsley,  Jr. 

Journal  of  Geophysical  Research,  Vol  76,  No  2 1 ,  p 

5065-5069,  Jul  20,  1971.  5  p,  6  fig,  1  tab,  21  ref. 

ONR  Contract  N00014-67-A-0369-0007. 

Descriptors:       *Clays,       'Suspension,       'Optical 
properties,   Turbidity,   Particle  size,   Light,   Light 
quality,    Refractivity,    Suspended    load,    Bottom 
sediments,  Sea  water,  Pacific  Ocean. 
Identifiers:  Scattering  (Light). 

The  total-scattering  coefficient  and  volume- 
scattering  function  of  a  log-normal  distribution  of 
red  clay  was  computed  using  Mie  theory.  The  total- 
scattering  coefficient  was  0.1  (per  meter).  Ninety 
percent  of  the  total  scattering  is  due  to  particles 
between  0.5  and  8.5  microns  in  diameter.  The 
volume-scattering  function  is  highly  peaked  in  the 
forward  direction  with  the  half-power  points  of  the 
forward  lobe  at  I  1/2  deg.  Ninety  percent  of  the 
forward  ( 1  deg)  scattering  is  produced  by  larger 
particles  in  the  range  of  1.3  to  18.5  microns  in 
diameter  while  at  larger  angles  such  as  90  deg  the 
bulk  of  theeffect  is  caused  by  particles  in  the  size 
range  of  0.2  to  6.5  microns  in  diameter.  The  peak 
polarization  of  0.61  is  observed  at  a  scattering 
angle  of  120  deg.  The  optical  properties  show  little 
dependence  on  wavelength.  (Knapp-USGS) 
W71-10698 


PARTICLE  SIZE  DISTRIBUTIONS  IN  THE 
EASTERN  EQUATORIAL  PACIFIC, 

Oregon      State      Univ.,      Corvallis.      Dept.      of 

Oceanography. 

Kendall  L.  Carder,  George  F.  Beardsley,  Jr.,  and 

Hasong  Pak. 

Journal  of  Geophysical  Research.  Vol  76,  No  2 1 ,  p 

5070-5077,  Jul  20,  1971.  8  p,  10  fig,  4  tab,  16  ref. 

Descriptors:       'Clays,       'Suspension,       'Optical 
properties.  Turbidity,   Particle   size,   Light,   Light 
quality,     Refractivity,    Suspended     load,     Bottom 
sediments,  Sea  water.  Pacific  Ocean. 
Identifiers:  Scattering  (Light). 

Size  distributions  for  particles  larger  than  2.22 
microns  were  measured  at  selected  depths  in  the 
eastern  equatorial  Pacific  along  with  the  standard 
hydrographic  variables.  The  particle  size 
distributions  were  approximately  exponential  in 
shape,  but  a  better  fit  is  provided  by  the  Weibull 
distribution.  Measured  particle  concentrations  at 
the  surface  averaged  5,000  cc.  Near-surface 
maxima  were  found  in  both  number  and  mean  size, 
especially  in  regions  with  sharp  thermal  gradients. 
Below  the  thermocline  the  concentration 
decreased  rapidly  to  a  typical  value  of  500  cc.  The 
volume  scattering  function  at  45  deg  and  the 
particle   size   distribution   as   measured   at   several 


stations  were  combined  to  create  an  optical  vector 
consisting  of  the  specific  light  scattering  of  the 
average  particle  and  the  cross  section  of  the  mean 
particle.  Plots  of  the  optical  vector  show  a 
characteristic  form,  with  a  decrease  in  mean  area 
accompanying  an  increase  in  specific  scattering  in 
the  water  above  the  oxygen  minimum  and  little 
change  below  the  minimum.  The  change  in  the 
optical  vector  with  depth  appears  to  be  directly 
related  to  the  oxidation  of  the  decomposable  parts 
of  the  nepheloid  material.  (Knapp-USGS) 
W7  1-10699 


ACTIVE  VALLEY  MEANDERS  IN  SOUTH- 
CENTRAL  TEXAS  AND  THEIR  WIDER 
IMPLICATIONS, 

Makerere    Univ.,    Kampala    (Uganda).    Dept.    of 

Geography. 

For  primary  bibliographic  entry  see  Field  02E. 

W71-10706 


ORIGIN  OF  RIDGE-TOP  DEPRESSIONS  BY 
LARGE-SCALE  CREEP  IN  THE  OLYMPIC 
MOUNTAINS,  WASHINGTON, 

Geological  Survey,  Menlo  Park,  Calif. 

Rowland  W.  Tabor. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

7,p  1811-1822,  Jul  1971.  12  p,  12fig,28ref. 

Descriptors:     'Geomorphology,    'Mass    wasting, 

'Creep,      'Mountains,      'Washington,      Gravity, 

Slopes,      Topography,       Landslides,      Structural 

geology,  Joints  (Geology),   Fractures  (Geology), 

Stratification. 

Identifiers:  'Olympic  Mountains  (Wash). 

In  the  high  mountain  area  of  the  Olympic 
Mountains,  Washington,  there  are  many  troughlike 
depressions  on  and  essentially  parallel  to  ridge 
tops.  The  troughs  are  mostly  developed  on  rocks 
with  strong  planar  anisotropy:  slate,  sandstone,  and 
phyllite.  Similar  features  in  Europe,  Japan,  and 
New  Zealand  have  been  variously  ascribed  to 
erosion,  slow  movement  along  deep-seated  shear 
planes,  creep,  and  tectonic  movements.  In  the 
Olympics,  many  depressions  parallel  structure;  one 
wall  is  steeply  dipping  rocks,  the  other  shattered, 
gently  dipping  rocks.  These  depressions  seem  to  be 
the  gaps  left  between  undisturbed  steeply  dipping 
rocks  and  beds  or  cleavage  bent  valleyward  by 
creep.  A  few  troughs  may  be  the  result  of  slow 
down-slope  movement  along  deep-seated  shear 
planes;  this  is  a  favorite  explanation  of  eastern 
European  workers.  The  Olympic  ridge-top 
depressions  testify  to  the  importance  of  gravity  in 
the  degradation  of  high  mountains  carved  from 
weak  rocks.  (Knapp-USGS) 
W71-10707 


LOWER  CONTINENTAL  RISE  EAST  OF  THE 
MIDDLE  ATLANTIC  STATES:  PREDOMINANT 
SEDIMENT  DISPERSAL  PERPENDICULAR  TO 
ISODATHS, 

Smithsonian  Institution,  Washington,  D.C.,  Div.  of 

Sedimentology;        and         Spanish         Inst.         of 

Oceanography.  Madrid. 

Daniel  J.  Stanley,  Harrison  Sheng,  and  Carlos  P. 

Pedraza. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

7,p  183  1-1 839,  Jul  1 97  I.  9  p,  5  fig,  32  ref. 

Descriptors:     'Bottom     sediments,     'Continental 

slope,    'Turbidity  currents,    'Sediment   transport. 

•Currents    (Water),    Sedimentation,    Distribution 

patterns.       Bathmetry,       Valleys,       Topography, 

Geomorphology. 

Identifiers:  'Submarine  valleys. 

The  lower  continental  rise  east  of  the  Middle 
Atlantic  United  States  consists  of  a  series  of 
megafans  and  well-defined  levee-bounded  giant 
valleys  meandering  across  the  surfaces  of  the  fans. 
This  region  lies  below  the  southwest-flowing 
Western  Boundary  Undercurrent,  but  morphologic 
features  observed  are  best  explained  by  dominant 
long-term,    gravity-induced,    downslope    sediment 
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transport  processes.  Sediment  dispersal  by  contour 
currents  flowing  parallel  to  isobaths  clearly  has  not 
been  a  significant  factor  in  shaping  this  sector  of 
the  lower  rise.  (Knapp-USGS) 
W71-10708 


STORM  ROLLERS, 

Brooklyn  Coll.,  New  York.  Dept.  of  Geology. 
S.J.  Mazzullo. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 
7,p  1973-1975,  Jul  1971.  3  p,  3  fig,  4  ref. 

Descriptors:  'Sedimentary  structures,  *Scour, 
•Clays,  'Beaches,  'Bottom  sediments,  Waves 
(Water),  Currents  (Water),  Deposition 
(Sediments),  Sedimentation,  Sediment  transport, 
Storms,  New  York. 
Identifiers:  Storm  rollers  (Sediments). 

Scour  marks  formed  by  storm  rollers  were 
observed  on  Fire  Island,  New  York.  The  eventual 
movement  of  the  storm  rollers  onto  the  beach  and 
the  resulting  formation  of  scour  marks 
areattributed  to  storm-generated  currents  and 
waves.  The  comparison  of  these  features  to  similar 
ones  from  sediments  of  the  Middle  Devonian 
Hamilton  Formation  indicates  that  two  types  of 
scour  marks  may  form  from  storm  rollers, 
depending  upon  their  site  of  formation.  (Knapp- 
USGS) 
W71-10709 


RELATIONS  OF  CALICHE  TO  SMALL 
NATURAL  DEPRESSIONS,  SOUTHERN  HIGH 
PLAINS,  TEXAS  AND  NEW  MEXICO, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 
C.C.Reeves,  Jr. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 
7,p  1983- 1988,  July  1971.  6  p,  7  rig,  10  ref. 

Descriptors:     'Caliche,     'New    Mexico,    *Texas, 
•Sands,  *Geomorphology,  Sedimentation,  Erosion, 
Scour,  Sinks,   Karst,  Topography,   Wind  erosion. 
Alluvium,  Blowouts,  Playas. 
Identifiers:  High  Plains  (Tex-N  Mex). 

Most  small  natural  depressions  of  the  southern 
High  Plains  were  produced  by  deflation  or 
depositional  irregularities  of  Pleistocene  sand 
sheets,  and  thus  bear  no  genetic  relation  to  the 
underlying  Pliocene  'caprock'  caliche.  Other  small 
depressions  have  probably  been  produced  by 
animals.  The  number  of  small  depressions  which 
reflect  sinks  in  the  underlying  caliche  is  unknown. 
(Knapp-USGS) 
W71-107I0 


CAUSES  OF  RECENT   INCREASED   EROSION 
ALONG  UNITED  STATES  SHORELINES, 

Wilkes  Coll.,  Wilkes-Barre,  Pa 

M.T.  El-Ashry. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

7,  p  2033-2037,  July  1971.  5  p,  4  fig,  1  tab,  9  ref. 

Descriptors:     *Beaches,     'Erosion,     'Hurricanes, 

'Water    level    fluctuations,    Sediment    transport, 

Waves  (Water),  Storms,  Survey,  Scour,  Littoral 

drift,     Provenance,     Topography,     Shores,     Surf, 

Tides. 

Identifiers:  'Shoreline  erosion  (Eastern  US). 

The  presence  of  beach  ridges  extending  parallel  to 
the  present  shorelines  of  many  areas  along  U.S. 
coasts  indicates  progradation  of  these  areas  after 
the  last  glacial  stage  of  the  Pleistocene  epoch.  The 
general  trend  of  shoreline  changes  in  the  past  100 
yrs,  however,  was  erosion  of  several  hundred  feet 
of  the  beaches.  Three  major  causes  are  considered 
responsible  for  such  increased  erosion.  These  are: 
(1)  hurricanes  and  severe  storms;  (2)  recent 
eustatic  rise  in  sea  level;  and  (3)  interference  by 
man  with  natural  shore  processes.  (Knapp-USGS) 
W7I-10711 


DEPOSITIONAL  MODEL-UPPER 

CRETACEOUS  GALLUP  BEACH  SHORELINE, 
SHIP  ROCK  AREA,  NORTHWESTERN  NEW 
MEXICO, 

Esso  Production  Research  Co.,  Houston,  Tex. 
Charles  V.Campbell. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 
395-409,  June  1971.  15  p,  6  fig,  1  tab,  26  ref. 

Descriptors:    'Sedimentary   structures,   'Beaches, 

Paleohydrology,  Sedimentation,  Sediment 

transport,  Sands,  Silt,  Mud,  Sand  bars.  Sand  waves, 

Ripple     marks,     Model     studies,     Surveys,     New 

Mexico. 

Identifiers:  Ship  Rock  (N  Mex). 

To  provide  an  example  of  ancient  deposits  across  a 
sand-beach  shoreline  for  comparison  with  both 
recent  and  other  ancient  deposits,  a  cross-sectional 
model  was  constructed  from  surface  exposures 
across  the  Upper  Cretaceous  Gallup  shoreline  in 
the  Ship  Rock  area  of  northwestern  New  Mexico. 
The  model  shows  lower  Gallup  regressive-beach 
sandstone  overlain  unconformably  by  upper  Gallup 
transgressive  offshore-bar  sandstones.  Within  their 
stratigraphic  frameworks,  sedimentary  structures, 
supported  by  lithologic  and  paleotologic  data, 
identify  both  the  beach  and  the  offshore-bar 
sandstones  as  well  as  their  related  facies.  Both  the 
beaches  and  the  offshore  bars  consist  of  imbricate 
patterns  of  parallel  beds.  Beds  of  shoreface 
sandstone  are  either  churned  by  burrowing 
organisms  or  composed  of  large-scale  truncated 
wave-ripple  laminae.  In  the  transition  between 
shoreface  and  offshore  siltstone  and  mudstone, 
beds  of  mudstone  interfinger  with  beds  of 
sandstone  and  siltstone,  which  show  small-scale 
truncated  wave-ripple  laminae  and  churned 
structure.  Most  beds  of  offshore-bar  sandstone  are 
churned,  but  some  show  high-angle  cross  laminae 
that  dip  parallel  with  the  length  of  the  bar  and 
approximately  parallel  with  the  distant  shoreline. 
Burrowing  organisms  have  completely  churned  the 
muddy  sandstone  beds  of  the  offshore-bar 
transition.  (Knapp-USGS) 
W71-10715 


MINERALOGY    OF    SEDIMENTS    IN    THREE 
GEORGIA  ESTUARIES, 

Skidaway  Inst,  of  Oceanography,  Savannah,  Ga; 

and    Georgia    Southern    Coll.,    Statesboro;    and 

Georgia  Inst,  of  Tech.,  Atlanta. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-10716 


A        TEXTURAL        STUDY        OF        MARINE 

SEDIMENTS   IN   A   PORTION   OF  CARDIGAN 

BAY  (WALES), 

University  Coll.   of  North  Wales,  Menai   Bridge. 

Marine  Science  Labs. 

Anthony  S.  G.  Jones. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 

505-5 16,  June  1971.  12  p,  10  fig,  43  ref. 

Descriptors:  'Bottom  sediments,  'Particle  size, 
'Sands,  'Bays,  'Sediment  transport,  Provenance, 
Currents  (Water),  Bathymetry,  Glacial  drift,  Bed 
load.  Tides,  Statistics,  Statistical  methods, 
Distribution  patterns. 
Identifiers:  'Cardigan  Bay  (Wales). 

Textural  analyses  of  1 20  bay  samples  and  1  5  beach 
samples  from  a  portion  of  southern  Cardigan  Bay 
reveal  that  a  large  part  of  the  area  is  floored  by 
well-sorted,  medium  to  fine  sands.  Coarse  gravel 
sediments  are  confined  to  a  bathymetric  high  in  the 
northern  part  of  the  area  and  to  a  narrow  coastal 
strip.  Finer  gravels  occur  on  the  western  boundary. 
The  finest,  muddy,  sediments  are  to  be  found  in  the 
region  of  the  Trawling  Ground,  a  bathymetric  low. 
It  is  concluded  that  the  sign  of  the  skewness  is 
sensitive  to  the  environment.  There  appears  to  be  a 
general  interrelationship  between  the  form  of  the 
bathymetry  and  the  textural  parameters.  The  grain 
size  frequency  distributions  may  best  be  explained 
in  terms  of  Spencer's  (1963)  three  fundamental 
populations  and  the  mixing  of  two  or  more  of  these 
populations.  (Knapp-USGS) 


W71-10717 


HOLOCENE  AND  LATE  PLEISTOCENE 
SEDIMENT  SOURCES,  CONTINENTAL  SHELF 
OFF  BRUNSWICK,  GEORGIA, 

Georgia  Univ.,  Athens.  Dept.  of  Geology. 
Robert  E.  Carver. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 
5 17-525,  June  1971.  9  p,  5  fig,  3  tab,  17  ref. 

Descriptors:    'Sediment   transport,    'Provenance, 
•Georgia,  'Pleistocene  epoch,  'Littoral  drift,  Sea 
level,  Water  level  fluctuations,  Beaches,  Sand  bars, 
Dunes,  Mineralogy,  Continental  shelf. 
Identifiers:  Brunswick  (Ga). 

Analysis  of  the  2-3  phi  heavy-mineral  fraction  of 
samples  from  a  transect  of  the  continental  shelf  off 
Georgia  reveals  that  hornblende  constitutes  more 
than  25%  of  the  non-opaque,  non-micaceous 
heavy-mineral  suite  in  the  shelf  edge,  the  central 
shelf,  and  the  near  shore  area.  Georgia  rivers  can 
not  be  the  source  of  these  hornblende-rich  sands. 
The  Santee  River  of  South  Carolina  is  a  possible 
source  of  hornblende-rich  sands,  and  longshore 
drift  is  the  most  probable  mechanism  of  transport 
to  the  shelf  off  Georgia.  Holocene  beach-dine 
sands  south  of  the  Santee  River  are  composed  of 
hornblende-rich  sands  from  northern  sources 
diluted  with  more  mature  sands  reworked  from  the 
Silver  Bluff  terrace.  Hornblende-rich  sands  in  the 
central-shelf  and  shelf-edge  areas  are  composed 
principally  of  sands  from  northern  sources,  carried 
in  Pleistocene,  probably  Wisconsin,  time.  Low- 
hornblende  sands  of  the  inner  and  outer  shelf  were 
derived  primarily  from  local  sources  during 
regression  or  transgression.  Sediment  sources  and 
transport  mechanisms  on  the  Georgia  coast  vary 
with  sea  level  oscillation.  During  regression  major 
sources  of  sand-sized  sediment  are  the  Piedmont 
and  coastal  plain  of  Georgia  and  the  near-shore  sea 
bottom.  During  transgression  sediment  from  land- 
ward sources  is  trapped  in  estuaries  and  becomes 
bottom  sediment.  Sediment  eroded  from  headlands 
and  reworked  beach-dune  and  estuarine  sediment 
are  the  major  sources  of  shore-face  sands  during 
transgression.  During  stillstand  the  supply  of 
sediment  from  the  adjacent  mainland  is  reduced, 
longshore-drift  rates  are  high,  and  hornblende-rich 
sand  from  northern  sources  is  the  dominant 
sediment.  (Knapp-USGS) 
W71-I07I8 


SOME  EFFECTS  OF  ICE  ON  A  RIVER  BED, 

Keele  Univ.  (England).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02C. 
W71-10720 


DEPRESSIONS       IN        SHALLOW        MARINE 
SEDIMENT  MADE  BY  BENTHIC  FISH, 

Raytheon   Marine   Research   Lab.,  New   London, 

Conn. 

David  O.  Cook. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 

577-578,  June  1971.  2  p,  1  fig,  2  ref.  ONR  Grant 

No  N00014-67-A-0269-0002. 

Descriptors:    'Sedimentary    structures,    'Bottom 
sediments,   'Fish  behavior,  Ripple  marks,  Scour, 
Benthos,  Currents  (Water). 
Identifiers:  Biogenic  sedimentary  structures. 

Certain  benthic  marine  fish,  including  rays,  skates, 
and  flatfish,  temporarily  bury  themselves  in 
sediment  and  thereby  create  shallow  depressions. 
These  have  been  observed  near  shore  in  the  Pacific 
Ocean  off  southern  California,  the  Gulf  of 
California,  and  Long  Island  Sound.  If  preserved, 
such  biogenic  sedimentary  structures  could  aid  in 
interpreting  former  depositional  environments. 
(Knapp-USGS) 
W71-10721 
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IMPLICATIONS  FOR  PALEOSLOPE 

ANALYSES, 

Australian      National      Univ.,      Canberra;      and 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Land 

Research. 

G.  Taylor,  Keith  A.  W.  Crook,  and  K.  D.  Woodyer. 

Journal  of  Sedimentary  Petrology,  Vol  4 1 ,  No  2,  p 

578-581,  June  1971.  4  p,  3  fig,  16ref. 

Descriptors:  *Sedimentary  structures, 

'Stratigraphy,     'Bed    load,    "Alluvial    channels, 

'Flow    separation,    Sediment    transport,    Bottom 

sediments,    Turbulent    flow.     Meanders,    Scour, 

Sedimentation. 

Identifiers:  'Cross-stratification. 

Fluviatile  cross-stratification  dipping  up  paleoslope 
is  not  always  backset  cross-stratification. 
Investigations  on  the  Barwon  River,  N.S.W., 
Australia  show  that  upstream-dipping  foreset  cross- 
stratification  of  a  type  intermediate  between 
Allen's  Eta  and  Theta  types  can  form  on  point  bars 
due  to  flow  separation  at  sharp  bends,  with 
consequent  reverse  (upstream)  current  flow.  This 
cross-stratified  sand  gave  an  elongation  function 
curve  characteristic  of  the  lower  flow  regime. 
(Knapp-USGS) 
W71-10722 


PEBBLE  ORIENTATION  IN  RELATION  TO 
CROSS-STRATIFICATION:  A  STATISTICAL 
STUDY, 

Indian    Statistical    Inst.,   Calcutta.    Research    and 

Training  School. 

Shibdas  Bandyopadhyay. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 

585-587,  June  1971.  3  p,  4  tab,  6  ref.  NSF  Grant 

GP-21074. 

Descriptors:  'Sedimentary  structures,  'Statistical 

methods,      'Bed      load,     Channel      morphology, 

Sediment     transport.     Gravels,     Sands,     Bottom 

sediments,      Scour,      Sedimentation,      Meanders, 

Paleohydrology. 

Identifiers:  'Cross-stratification. 

Elongated  pebbles,  in  general,  tend  to  be  arranged 
transversely  to  the  current  direction  on  the  topset 
and  bottomset  units  having  extremely  low  initial 
dips.  They  are  arranged  longitudinally  on  the 
foreset  units  having  greater  initial  dips.  Statistical 
tests  show  that  long  axes  of  elongated  pebbles  are 
parallel  to  the  direction  of  foreset  dip  of  cross- 
bedding.  On  topsets  and  bottomsets,  the  directions 
normal  to  the  long  axes  of  pebbles  are  parallel  to 
the  cross-bedding  dip  direction  when  tested  at  5 
percent  level  of  significance.  This  confirms  that  for 
paleocurrent  interpretation,  pebble  orientation  in 
the  central  part  of  foresets  is  as  dependable  as  the 
foreset  dip  direction.  (Knapp-USGS) 
W7I-I0723 


QUICK  PREPARATION  OF  SLIDES  OF  WELL- 
ORIENTED  CLAY  MINERALS  FOR  X-RAY 
DIFFRACTION  ANALYSES, 

Delaware  Univ.,  Newark.  Delaware  Geological 
Survey. 

For  primary  bibliographic  entry  see  Field  07B. 
W7I-I0724 


THE    'CATSKILL    DELTA':    A    PROGRADINC 
MUDDY  SHORELINE  IN  CENTRAL 

PENNSYLVANIA, 

Mc  Master    Univ.,   Hamilton    (Ontario).    Dept.   of 

Geology;  and  Marathon  Oil  Co.,  Littleton,  Colo., 

Denver  Research  Center. 

Roger  G.  Walker,  and  J.  C.  Harms. 

Journal  of  Geology,  Vol  79,  No  4,  p  38  I  -399,  July 

1971    1 9  p,  I  3  fig,  I  plate,  30  ref,  2  append. 

Descriptors:  'Sedimentation,  'Deltas, 

•Stratigraphy,   'Paleohydrology,  Sands,  Turbidity 
currents.      Beaches,      Bottom      sediments.      Mud, 
Sandstones,  Sediment  transport. 
Identifiers:  Catskill  formation. 


The  Upper  Devonian  Catskill  Formation  contains 
at  its  base  the  Irish  Valley  Member,  which  is  about 
600  m  thick,  and  consists  of  alternating  marine  and 
nonmarine  strata.  Below  the  Irish  Valley  is  a 
sequence  of  turbidites  and  slope  deposits,  and 
above,  a  sequence  of  dominantly  nonmarine  alluv- 
ial plain  sediments.  The  Irish  Valley  Member 
contains  about  twenty-five  repeated  facies 
sequences,  varying  in  thickness  from  about  4  to  45 
m.  From  bottom  to  top,  the  sequences  contain:  (1) 
a  sharp  basal  surface;  (2)  green  bioturbate  fine 
sandstone,  with  scattered  quartz  granules  and 
brachiopods  or  crinoidal  debris;  (3)  olive  green 
fissile  shale;  (4)  green  siltstones  with  thin  wave-rip- 
pled sandstones  and  sparse  marine  fauna;  (5)  red 
siltstones  with  root  traces,  desiccation  cracks,  and 
very  thin  wave-rippled  sandstones;  and  (6)  red 
siltstones  with  root  traces,  desiccation  cracks,  tan 
calcareous  nodules  and,  in  some  cases,  fining-up- 
ward alluvial  sequences.  We  suggest  phases  1  and  2 
indicate  marine  transgression,  phases  3  and  4 
indicate  shoaling  by  progradation  of  a  muddy 
shoreline  (sand  bodies  thicker  than  50  cm  are 
rare),  phases  5  and  6  represent  mainly  vertical 
accretion  on  a  coastal  plain.  The  absence  of  major 
sand  bodies  in  phase  4  shows  that  wave  action  was 
slight,  the  tidal  range  was  low,  and  the  rate  of  mud 
supply  by  longshore  drift  was  high.  Shifting  in 
position  of  the  major  streams  during  regional 
subsidence  is  the  probable  cause  of  repetition  of 
the  sequences.  (Knapp-USGS) 
W71-10726 


A  CAMBRIAN  TIDAL  SAND  BODY-THE 
ERIBOLL  SANDSTONE  OF  NORTHWEST  SCO- 
TLAND: AN  ANCIENT-RECENT  ANALOG, 

Iowa   Univ.,   Iowa   City.    Dept.   of  Geology;   and 

Illinois  Univ.,  Urbana,  Dept.  of  Geology. 

Keene  Swett,  George  Devries  Klein,  and  Davis  E. 

Smit. 

Journal  of  Geology,  Vol  79,  No  4,  p  400-4 1 5 ,  July 

1 97 1 .  1 6  p,  8  fig,  64  ref.  NSF  Grants  G A- 1 1 07  and 

GA-11077. 

Descriptors:     'Sands,     'Sedimentation,     'Tides, 
•Sedimentary  structures,  'Stratigraphy,  Sediment 
transport,     Paleohydrology,     Bottom     sediments, 
Tidal  effects. 
Identifiers:  Tidal  sand-deposits. 

The  origin  of  many  mineralogically  mature,  marine 
sandstones  can  be  related  to  paleotidal  processes. 
The  Cambrian  Eriboll  Sandstone  of  northwest  Sco- 
tland is  divisible  into  a  prominently  cross-stratified 
Lower  Member  and  an  Upper  Pike  Rock  Member. 
The  Lower  Member  consists  of  medium-grained, 
well-sorted,  mature  quartzarenite  and  subarkose. 
Sedimentary  structures  in  this  member  include 
planar,  herringbone  cross-stratification, 

reactivation  surfaces,  interference  ripples,  and 
both  current  ripples  and  micro-cross-laminae 
superimposed  at  90  deg  on  slip  faces  of  cross- 
strata.  The  frequency  distribution  of  set  thicknesses 
are  multimodal,  whereas  distributions  of  dip  angles 
of  cross-strata  are  bimodal.  Cross-strata  azimuth 
orientations  are  bimodal  and  multimodal.  The  Pike 
Rock  Member  is  massive-bedded  with  burrows  of 
Scolithus  and  Monocraterion.  Reactivation 
surfaces  and  bimodal  distributions  of  both  cross- 
strata  set  thickness  and  dip  angles  suggest  a 
paleotidal  flow  mechanism  characterized  by  time- 
velocity  asymmetry.  Escape  structures  of  burrows 
combined  with  overlying  intertidal  and  supratidal 
carbonate  rocks  also  indicate  a  tidal  depositional 
environment  for  the  Eriboll  Sandstone.  The  tidal 
sand  body  environment  is  characterized  by 
intensive  reworking,  and  by  equilibrium  sand 
transport  patterns  through  alternate  flood- 
dominated  and  ebb-dominated  zones. 
Mineralogical  and  textural  maturity  is  achieved  by 
sediment  transport  over  long  distances  combined 
with  weathering  at  intermediate  depositional  sites. 
(Knapp-USGS) 
W7I-I0727 


SYSTEMATIC     BEACH    CHANGES    ON    THE 
OUTER  BANKS,  NORTH  CAROLINA, 

Louisiana  State  Univ.,  Baton  Rouge,  Coastal  Stud- 
ies Inst. 


Choule  J.  Sonu,  and  Johannes  L.  Van  Beek. 
Journal  of  Geology,  Vol  79,  No  4,  p  416-425,  July 
1971.  lOp,  lOfig,  lOref. 

Descriptors:  'Beaches,  'Sedimentation,  'Erosion, 
'North     Carolina,     Profiles,     Sands,     Sediment 
transport,    Littoral    drift,    Waves    (Water),    Surf, 
Model  studies,  Surveys,  Mapping. 
Identifiers:  Outer  Banks  (NC). 

A  beach-profile  transition  model  is  derived  from 
analysis  of  291  semidiurnal  beach  profiles 
measured  on  the  Outer  Banks,  North  Carolina.  The 
model  allows  prediction  of  successive  beach 
profiles  in  terms  of  beach  width,  sediment  storage, 
and  surface  configuration.  The  prediction  requires 
knowledge  of  the  initial  profile  and  the  stage  in  the 
development  of  a  wave  field.  The  model  explains 
beach  cycles  which  are  purely  associated  with  wave 
activity.  (Knapp-USGS) 
W71-10728 


COMPARISON  OF  STRATIGRAPHIC  AND 
ELECTRON  MICROSCOPIC  STUDIES  IN 
VIRGINIA  PLEISTOCENE  COASTAL 

SEDIMENTS, 

Queens   Coll.,   New    York.    Dept.    of   Earth    and 

Environmental  Sciences. 

Nicholas  K.  Coch,  and  David  H.  Krinsley. 

Journal  of  Geology,  Vol  79,  No  4,  p  426-437,  July 

1971.  12p,  12fig,2tab,  11  ref. 

Descriptors:      'Stratigraphy,      'Coastal      plains, 

•Virginia,        'Sands,        'Quartz,        Provenance, 

Sedimentary      structures,      Sediment      transport, 

Electron       microscopy.       Sampling,       Mapping, 

Sedimentation,    Sea    level,    Beaches,    Pleistocene 

epoch. 

Identifiers:  Sedimentary  environments. 

Quartz  grains  from  Pleistocene  nearshore  marine 
beach-dune  and  lagoonal-estuarine  stratigraphic 
units  in  southeastern  Virginia  were  studied  with  the 
transmission  and  scanning  microscopes  to 
determine  if  results  of  electron-microscopic  studies 
correlate  with  independent  field  data.  Relative  ages 
of  stratigraphic  units  were  determined  from  the 
degree  of  etching  and  obliteration  of  mechanical 
features  on  quartz-grain  surfaces.  Superposed 
surface  features  indicated  depositional  histories 
and  were  used  to  determine  maximum  relative  sea 
level  along  each  shoreline.  Shorelines  with 
southward  longshore  drift  were  distinguished  from 
those  with  northward  longshore  drift  by  the 
presence  or  absence  of  glacial  surface  features  on 
quartz  grains.  (Knapp-USGS) 
W71-10729 


THE  RIVER  PROFILE, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02E. 
W71-10730 


EFFECT  OF  LARGE  RANGE  SEDIMENT 
MIXTURES  AND  SELF-PAVEMENT  OF  BEDS 
ON  THE  MOVEMENT  AND  DISCHARGE  OF 
SEDIMENTS  (VLIYANIE  SHIROKOI  SEMESI 
NANOSOV  I  SAMOOTMOSTKI  RUSLA  NA 
DVIZHENIE  RASKHOD  NANOSOV), 
I.  V.  Egyazarov. 

Available  from  the  National  Technical  Information 
Service  as  TT-705  7226,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Indian  National  Scientific 
Documentation  Center  translation,  1970.  Trans, 
from  Izvestiya  Akademii  Nauk  Annyanskoi  SSR, 
Seriya  Tekhnicheskikh  Nauk,  Vol  17,  No  2,  p  29- 
44,  1964. 

Descriptors:      'Sediment      transport,      'Channel 

improvement,        Flow,        'Reynolds        number. 

Discharge. 

Identifiers:    •Channel   stabilization,   Stream    flow, 

Particle  size,  USSR. 

Investigations  had  almost  exclusively  been 
confined  to  homogeneous  sediments  under 
laboratory  conditions  without  any  reference  to  the 
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calculations  of  their  mobility  and  discharge  under 
natural  conditions.  The  effect  of  heterogeneous 
sediment  mixtures  was  considered  most  simply  by 
introducing  some  fairly  discrete  and  inadequately 
verified  mean  particle  size.  Pantelopulos, 
Czechoslovakia  was  one  of  the  first  to  study 
theoretically  the  effect  of  granulometric  curves  on 
the  movement  of  mixtures  and  to  verify  it  in  the 
laboratory.  The  object  of  the  study  was  to  work  out 
an  improved  method  of  calculation  having  a  better 
theoretical  basis,  less  tedious  to  work  with,  and 
based  on  the  relationships  obtained  earlier  for 
homogeneous  sediments. 
W71-10775 


SHORELINE     CHANGES     HUMBOLDT     BAY, 
CALIFORNIA, 

California  Univ.,  Berkeley.  Hydraulic  Engineering 

Lab. 

Ronald  M.  Noble. 

Available  from  the  National  Technical  Information 

Service  as  AD-72 1  297,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Technical  rept.,  Rept.  no  HEL-24-2, 

Feb  7 1 .  40  p.  Contract  DACW72-7 1  -C-0005. 

Descriptors:  'Littoral  drift,  'Breakwaters,  'Jetties, 
•Ocean  waves,  Shore  protection,  Eroion  control, 
Sedimentation,  Tides,  Construction  materials, 
Riprap,  Ocean  currents,  Coastal  structures. 
Identifiers:  Ocean  bottom  topography,  California, 
Humboldt  Bay,  Coastal  topographic  features, 
Coastal  engineering. 

The  movement  of  littoral  drift  is  a  major  concern  in 
the  design  of  coastal  installations.  This  report 
discusses  the  shoreline  changes  in  the  vicinity  of 
the  Humboldt  entrance  from  the  time  that  it  was  an 
unimproved  tidal  inlet  through  the  years  of 
modifications  to  the  entrance. 
W71-10778 


SEDIMENT  TRANSPORT  BY  STREAMS  IN 
THE  PALOUSE  RIVER  BASIN,  WASHINGTON 
AND  IDAHO,  JULY  1961-JUNE  1965, 

Geological  Survey,  Washington,  D.C. 

P.  R.  Boucher. 

For  sale  by  the  Superintendent  of  Documents  U.S. 

Government    Printing   Office,    Washington,    D.C. 

20402  -Price  70  cents.  Geological  Survey  Water 

Supply  Paper  1899-C,  1970.  37  p,  7  fig,  1  plate,  10 

tab,  27  ref. 

Descriptors:    'Sediment    transport,    'Streamflow, 

'Sediments,      'Idaho,      'Washington,      Erosion, 

Rainfall-runoff         relationships.         Land         use, 

Urbanization,      Construction,      Sediment      load. 

Particle    size,    Sediment    yield,    Rivers,    Geology, 

Hydrology. 

Identifiers:  'Palouse  River  Basin. 

The  Palouse  River  basin  covers  about  3,300  square 
miles  in  southeastern  Washington  and 
northwestern  Idaho.  Surface  runoff  from  the  basin 
for  the  4-year  period  of  study  (July  1961 -June 
1965)  averaged  408,000  acre-feet  per  year, 
compared  with  445,200  acre-feet  per  year  for  the 
27-year  period  of  record.  The  eastern  part  of  the 
basin  contributed  about  55%  of  the  total,  whereas 
the  central  and  western  parts  contributed  37%  and 
8%,  respectively.  The  average  annual  sediment 
discharge  of  the  Palouse  River  at  its  mouth  was 
about  1,580,000  tons  per  year,  and  the  estimated 
average  annual  sediment  yield  was  480  tons  per 
square  mile.  During  high  flow,  silt  particles  make 
up  the  largest  part  of  the  suspended-sediment  load, 
whereas  during  low  flow,  clay  particles  represent 
the  greatest  part.  On  the  average,  the  suspended 
sediment  transported  by  the  Palouse  River  past 
Hooper  contained  3%  sand,  68%  silt,  and  29%  clay. 
Unmeasured  sediment  discharge  was  estimated  to 
have  been  5%  of  the  total  sediment  discharge.  The 
greatest  effect  on  the  increase  of  sediment  yields  is 
land  use.  ( Woodard-USGS) 
W71-10824 


SUBSURFACE  CHEMICAL  EROSION  IN  THE 

USSR  (O  Podzemnoy  khimicheskoy  denudatsil  na 

territorii  SSSR), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut. 

F.  A.  Makarenko,  and  V.  P.  Zverev. 

Akademiya  Nauk  SSSR  Doklady,  Vol  192,  No  2,  p 

424-427,  1970.  1  fig,  1  tab,  1 1  ref. 

Descriptors:  'Erosion,  'Sedimentation,  'Sediment 
transport,  'Subsurface  runoff,  'Surface  runoff, 
Subsurface  flow,  Vadose  water,  Groundwater 
movement.  Salts,  Salinity,  Weathering, 
Sedimentary  rocks,  Aquifers,  Geologic  formations, 
Distribution  patterns,  Permafrost,  Geochemistry. 
Identifiers:  'USSR,  Greater  Caucasus,  Chemical 
erosion,  Mechanical  erosion,  Tectonics. 

Chemical  erosion,  which  is  expressed  by  the 
removal  of  chemical  sediments  from  continents,  is 
effected  by  two  genetically  different  processes: 
surface  chemical  weathering,  which  is  the  result  of 
the  transport  of  chemicals  by  surface  and  vadose 
waters  forming  the  actual  surface  chemical  runoff; 
and  subsurface  chemical  discharge,  which  leads  to 
mass  transport  and  redistribution  of  material 
directly  within  the  crust.  In  the  USSR  these  two 
processes  contribute  to  a  redistribution  of  161 
million  and  279.6  million  metric  tons  of  solutes  a 
year,  respectively.  Subsurface  discharge  is  the 
principal  agent  in  the  chemical  erosion  and 
mobilization  of  continental  material.  Its  intensity, 
which  reflects  the  amount  of  dissolved  salts 
removed  by  groundwater  from  the  crust  per  unit 
time,  depends  upon  the  total  mass  of  flowing 
groundwater  and  on  its  salinity.  Subsurface 
chemical  discharge  for  the  USSR  ranges  from  0.05 
cm  per  1 ,000  years  in  extreme  northeastern  regions 
where  there  is  a  thick  permafrost  layer  to  4.0  cm 
per  1,000  years  in  alpine  regions  of  the  Greater 
Caucasus,  and  averages  0.5  cm  per  1,000  years. 
Subsurface  chemical  erosion,  as  a  powerful  erosion 
agent  in  many  large  areas  of  the  USSR,  must  be 
taken  into  account  in  geologic  investigations  of  a 
regional  and  global  character.  (Josefson-USGS) 
W71-10828 


THE  EFFECT  OF  VARYING  THE 
PARAMETERS  OF  VANE  SHEAR  TESTS  OF 
MARINE  SEDIMENTS, 

Naval  Postgraduate  School  Monterey,  Calif. 
For  primary  bibliographic  entry  see  Field  08D. 
W71-10899 


DIRECT      SHEAR      TESTING      OF      MARINE 
SEDIMENT, 

Naval  Postgraduate  School  Monterey,  Calif. 
For  primary  bibliographic  entry  see  Field  08D. 
W7  1-10900 
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CHARACTERIZATION    OF    THE    PRINCIPAL 

WEATHERING  TYPES  BY  THE 

GEOCHEMISTRY  OF  WATERS  FROM   SOME 

EUROPEAN     AND    AFRICAN    CRYSTALLINE 

MASSIFS, 

Centre    National   de    la    Recherche    Scientifique, 

Strasbourg  (France).  Centre  de  Sedimentologie  at 

Geochimie  de  Surface. 

Y.  Tardy. 

Chemical  Geology,  Vol  7,  No  4,  p  253-271,  June 

1971.  19  p,  6  fig,  3  tab,  44  ref. 

Descriptors:  'Weathering,  'Water  chemistry, 
Geochemistry,  Silicates,  Leaching,  Sampling, 
Igneous  rocks,  Metamorphic  rocks,  Clay  minerals, 
Kaolinite,  Silica,  Sodium,  Calcium,  Potassium, 
Magnesium,  Thermodynamics,  Equilibrium. 
Identifiers:  Crystalline  rocks,  Gibbsite. 

Samples  of  water  were  collected  from  several 
crystalline  massifs  in  Norway,  France,  Sahara, 
Senegal,  Chad,  Ivory  Coast  and  Malagasy.  The 
chemical  composition  of  the  waters  was  studied  in 


relation  with  the  dynamics  of  weathering.  The  data 
of  thermodynamics  show  the  gibbsite,  kaolinite  and 
montmorillinite  domains  of  stability;  thus  which  of 
these  weathering  minerals  is  in  equilibrium  with  the 
waters  draining  the  landscapes  can  be  determined. 
The  ratio  of  the  removal  of  basic  cations  to  that  of 
silica  in  waters  show  the  principal  geochemical 
process  of  present-day  weathering  in  a  region: 
allitization,  monosiallitization,  or  bisiallitization. 
The  molecular  ratios  Si02/  (Na20..K20..CaO.. 
MgO)  and  (6Na20..6K20..2CaO-Si02)/ 

(Na20..K20..CaO)  in  the  solutions  characterize 
these  principal  types  of  evolution.  The  results  of 
thermodynamic  and  geochemical  balances  are  in 
good  agreement  with  the  data  of  the  evolution  of 
weathering.  (Knapp-USGS) 
W71-10456 


ATOMIC       ABSORPTION       ANALYSES       OF 
ELEMENTS  FROM  A  SINGLE 

DECOMPOSITION  OF  ALUMINOSILICATE, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

D.  E.  Buckley,  and  R.  E.  Cranston. 

Chemical  Geology,  Vol  7,  No  4,  p  273-284,  June 

1971.  12  p,  1  fig,  Stab,  11  ref. 

Descriptors:       'Silicates,       'Chemical      analysis, 

'Flame      photometry,      Analytical       techniques. 

Photometry,  Geochemistry,  Sediments, 

Mineralogy. 

Identifiers:  Atomic  absorption  photometry. 

The  atomic  absorption  determination  of  18 
elements  in  aluminosilicate  minerals  and  marine 
sediments  is  accomplished  after  a  single 
decomposition  method  using  hydrofluoric  acid  and 
aqua  regia.  The  digested  sample  is  combined  with 
boric  acid  to  give  a  100  ml  solution  from  which  all 
18  elements  including  Si,  Ti,  V,  and  Al  can  be 
determined  directly  by  means  of  atomic  absorption 
spectroscopy.  Inter-element  interfaces  and 
ionization  effects  are  fully  compensated  by  using 
combined  standards  having  a  matrix  similar  to  that 
of  the  samples.  Precision  and  accuracy  for  most 
determinations  are  comparable  to  the  other  more 
complex  analytical  techniques  while  the  speed  of 
analyses  is  considerably  faster  than  existing 
methods.  (Knapp-USGS) 
W71-10457 


pH-DILUTION  CURVES  OF  SALINE  WATERS, 

Hebrew     Univ.,     Jerusalem     (Israel).     Dept.     of 

Geology. 

O.  Amit,  and  Y.  K.  Bentor. 

Chemical  Geology,  Vol  7,  No  4,  p  307-313,  June 

1971.  7  p,  1  fig,  5  tab,  2  ref. 

Descriptors:    'Water    chemistry,    'Saline    water, 
'Brines,   'Hydrogen  ion  concentration,  Gypsum, 
Sulfates,      Bicarbonates,      Carbonates,      Sulfides, 
Carbon  dioxide.  Ions,  Equilibrium. 
Identifiers:  Dead  Sea,  Red  Sea,  Mediterranean. 

The  pH  of  various  saline  solutions— waters  from  the 
Dead  Sea,  Red  Sea,  the  Mediterranean  and  salt 
springs  from  the  Tiberias  area-and  of  their  artific- 
ial equivalents  was  found  to  increase  on  dilution 
with  distilled  water.  The  effect  is  confined  to  waters 
containing  more  than  1.2-1.5%  dissolved  solids, 
and  is  roughly  proportional  to  the  original  salinity 
of  the  solution.  The  effect  is  not  found  in  solutions 
devoid  of  HC03  salts.  It  is  concluded  that  in  strong 
brines,  dissociation  of  bicarbonate  salts  is 
depressed;  on  dilution  dissociation  increases, 
hydroxide  ions  are  formed  and  the  pH  increases.  It 
follows  that  in  evaporate  sediments  carbonate 
minerals  might  be  stable  at  pH-values  as  low  as  5.5. 
(Knapp-USGS) 
W71-10458 


STAGES  OF  PHOSPHORITE  FORMATION  ON 
THE  OCEAN  FLOOR, 

Akademiya      NLjk      SSSR,      Moscow.      Institut 

Okeanologii. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-10468 
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SOME  ASPECTS  OF  THE  PHENOL- 
HYPOCHLORITE  REACTION  AS  APPLIED  TO 
AMMONIA  ANALYSIS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  E.  Harwood,  and  D.  J.  Huyser. 

Water  Research,  Vol  4,  No   7,  p  501-515,  July 

1970.  15  p,  lOfig,  1  tab,37ref. 

Descriptors:        *ChemicaI        analysis,        *Water 
chemistry,      'Ammonia,      'Phenols,      'Chemical 
reactions,  Analytical  techniques,  Color,  Catalysts, 
Hydrolysis,  Reviews. 
Identifiers:  Phenol-hypochlorite. 

The  effects  were  studied  of  changes  in  phenol, 
hypochlorite  and  catalyst  concentrations  on  the 
indophenol  blue  reaction  to  determine  ammonia- 
nitrogen,  using  acetone  and  sodium  nitroprusside 
as  catalysts.  The  effect  of  pH  on  the  color  intensity, 
stability,  and  rate  of  development  was  also 
investigated  using  the  Autoanalyzer.  Nitroprusside 
was  generally  found  to  be  far  superior  to  acetone, 
providing  a  stable  color  and  rapid  color  develop- 
ment. Increasing  the  pH  increased  both  the  final 
color  obtained  and  the  rate  of  development.  With 
excess  caustic  present,  the  color  became  unstable 
and  sensitivity  decreased.  (Woodard-USGS) 
W71-10579 


DISTRIBUTION  AND  MODE  OF 

OCCURRENCE  OF  ELEMENTS  IN  A  SURFACE 

LAYER   OF   RECENT   BLACK   SEA   SEPOSITS 

(Raspredeleniye  i  formy  nakhozhdeniya  elementov 

v         poverkhnostnom         sloye         sovremennykh 

Chemomorskikh  otlozheniy), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-10591 


GEOCHEMICAL  STUDIES  ON  CONTINENTAL 
WATERS.  ANNUAL  REPORT  AND  RENEWAL 
PROPOSAL, 

Lamont-Doherty  Geological  Observatory 

Palisades,  NY. 

For  primary  bibliographic  entry  see  Field  02F. 

W71-10636 


HOW      TO      MEASURE      THE      ISOTHERMAL 
COMPRESSIBILITY  OF  LIQUIDS 

ACCURATELY, 

National   Engineering  Lab.,   East   Kilbridge   (Sco- 
tland). 

For  primary  bibliographic  entry  see  Field  01  A. 
W7I-10689 


AUTOMATED  AND  MONITORING 

TECHNIQUES, 

For  primary  bibliographic  entry  see  Field  05A. 
W7I-10693 


THE         DEEP         METABOLISM:         OXYGEN 
CONSUMPTION  IN  ABYSSAL  OCEAN  WATER, 

Scripps    Institution    of   Oceanography,    La    Jolla 

Calif. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I0700 


Identifiers:  'Rubidium-Strontium 

•Argentine  basin. 


THE  RUBIDIUM,  STRONTIUM,  STRONTIUM- 
ISOTOPE  SYSTEM  IN  DEEP-SEA  SEDIMENTS: 
ARGENTINE  BASIN, 

Lamont-Doherty  Geological  Observatory, 

Palisades,    NY.,    and    Yale    Univ.,    New    Haven! 

Conn. 

Pierre  E   Biscaye,  and  E.  Julius  Dasch 

Journal  of  Geophysical  Research,  Vol  76,  No  21    p 

5087-5096,  Jul  20,  1971.  10  p,  3  fig,  2  tab,  20  ref. 

AEC  Contract  AT  (30-1  )4055. 

Descriptors:  'Bottom  sediments,  'Atlantic  Ocean. 
•Radioactive  dating,  Continental  shelf,  Estuaries] 
Strontium  radioisotopes.  Silicates,  Sampling, 
Provenance,  Weathering,  Geochemistry.  Water 
chemistry.  Clay  minerals. 


Silicate  fractions  of  deep-sea,  continental  shelf,  and 
estuary  sediments  from  uppermost  layers  of  the 
Argentine  basin  and  contiguous  regions  were 
analyzed  for  rubidium  and  strontium 
concentrations  and  for  strontium-isotope 
composition.  These  data  give  areal  indications  of 
sediment  provenance  but  may  be  equivocal  owing 
to  elemental  and  isotopic  variability  caused  by 
hydrodynamic  processes  such  as  winnowing  and 
differential  sedimentation.  Plotted  on  an  isochron 
diagram,  however,  the  data  form  an  envelope  of 
points  with  characteristic  slope.  Samples  from  the 
area  in  which  mixing  of  Plata  and  Argentine  basin 
material  may  occur  fall  between  these  fields.  The 
slope  and  approximate  initial  ratio  (Sr-87/Sr-86  at 
Rb/Sr— 0)  of  the  arrays  can  be  used  to  calculate  an 
apparent  age  for  these  modern  sediments.  The 
apparent  age  is  a  complex  integrated  function  of 
the  geologic  ages,  rock  types,  and  weathering 
processes  operative  in  the  source  areas  of  the 
sediments.  Within  the  analytical  and  sampling 
errors  the  apparent  age  of  sediments  south  of  the 
Plata  estuary  are  indistinguishable  as  to  southern 
Argentina  or  Antarctic  Ocean  provenance. 
(Knapp-USGS) 
W7I-10701 


dating,  With  the  emission  spectrograph,  the  analyst  is  able 
to  determine  many  minor  elements  simultaneously 
in  water  samples.  Spectrograph  methods  differ 
chiefly  in  techniques  of  preconcentrating  the 
elements.  For  waters  with  dissolved  solids  of  less 
than  1,000  milligrams  per  liter,  the  method  of 
evaporating  to  dryness  and  determining  the 
elements  in  the  dried  residue  is  sensitive,  precise, 
and  reasonably  accurate.  The  lower  limits  of 
detection  vary  with  the  quantity  of  dissolved  solids. 
Twenty-four  elements  are  determined  by  this 
method.  For  waters  with  more  than  1,000  mg/liter 
of  dissolved  solids,  it  is  necessary  to  separate  the 
minor  elements  from  the  major  constituents  in 
order  to  achieve  adequate  lower  limits  of  detection. 
Such  procedures  generally  require  more  time  than 
the  residue  method.  In  the  first  of  two  such 
procedures  given,  21  of  the  metallic  elements  are 
precipitated  with  thioacetamide  prior  to 
spectrographic  determination.  In  an  alternate 
procedure,  18  elements  are  precipitated  quant- 
itatively with  complexing  reagents  8- 
hydroxyquinoline,  tannic  acid,  and  thioanlide.  This 
method  is  faster  than  the  thioacetamide  method, 
but  at  the  sacrifice  of  some  elements.  A  Fortran  IV 
computer  program  for  processing  densitometric 
data  is  given.  (Woodard-USGS) 
W71-10807 


LEAD  ISOTOPES  IN  MARINE  MANGANESE 
NODULES  AND  THE  ORE-LEAD  GROWTH 
CURVE, 

Australian    National    Univ.,    Canberra.    Dept.    of 

Geophysics  and  Geochemistry. 

Peter  H.  Reynolds,  and  E.  Julius  Dasch. 

Journal  of  Geophysical  Research,  Vol  76,  No  2 1 ,  p 

5 124-5 129,  Jul  20,  1971.  6  p,  3  fig,  1  tab,  16  ref. 

Descriptors:     'Bottom     sediments,     'Manganese, 
'Lead  radioisotopes,  'Stable  isotopes,  Radioactive 
dating,  Water  chemistry,  Geochemistry,  Chemical 
analysis,  Radiochemical  analysis. 
Identifiers:  'Manganese  nodules. 

A  study  of  lead-isotope  compositions  in  marine 
manganese  nodules  was  made,  using  the  double- 
spike  method  in  conjunction  with  an  absolute 
isotope  standard.  Observed  Pb-206/Pb-204  and  Pb- 
208/Pb-204  ratios  are  higher,  or  more  radiogenic, 
than  the  corresponding  zero  model-age  ore-lead 
abundances  (end  points  of  the  primary  ore-lead 
growth  curves).  Many  of  the  leads,  however,  are 
probably  present-day  products  of  the  ore-lead 
system.  Total  Pb-207/Pb-204  variation  is  much  less 
than  that  found  by  Chow  and  Patterson  in  1962. 
The  small  variations  probably  are  caused  in  part  by 
a  simple  mixing  of  lead  derived  from  crustal  and 
mantle  sources.  (Knapp-USGS) 
W7I-10704 


BIOCHEMISTRY     OF     SEDIMENT     SAMPLES 
FROM  BROADKILL  MARSH,  DELAWARE, 

Delaware   Univ.,  Newark,  Dept.  of  Geology;  and 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-I0719 


DETERMINATION  OF  MINOR  ELEMENTS  IN 
WATER  BY  EMISSION  SPECTROSCOPY, 

Geological  Survey,  Washington,  D.C. 

Paul  R.  Barnett,  and  E.  C.  Mallory,  Jr. 

For  sale  by  the  Superintendent  of  Documents,  US 

Government    Printing    Office,    Washington,    DC 

20402-Price      50      cents.      Geological      Survey 

Techniques    of   Water    Resources    Investigations, 

Book  5,  Chapter  A2,  1971.  31  p,  6  fig,  1  5  tab,  7  ref. 

Descriptors:  'Water  chemistry,  'Chemical 
analysis,  'Trace  elements,  'Analytical  techniques, 
•Spectroscopy,  Water  analysis,  Instrumentation, 
Methodology,  Laboratory  tests,  Data  processing, 
Computer  programs.  Pollutant  identification. 
Identifiers:  Minor  elements.  Emission 

spectroscopy,  Computer  programs  (Fortran). 


SOME  INVESTIGATIONS  OF  THE 

DEPOSITION  OF  TRAVERTINE  FROM  HOT 
SPRINGS  -  1.  THE  ISOTOPIC  CHEMISTRY  OF 
A  TRAVERTINE-DEPOSITING  SPRING, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02F. 

W71-10814 


CONVERSION  OF  OLEIC  ACID  TO 
SATURATED  FATTY  ACIDS  IN  SEVERN 
ESTUARY  SEDIMENTS, 

Bristol    Univ.    (England).    Organic   Geochemistry 

Unit;    and    Bristol    Univ    (England).     Dept.    of 

Biochemistry. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-10818 


ROLE  OF  CHEMICAL  PRECIPITATION  IN 
FORMING  THE         COMPOSITION  OF 

STREAMFLOW  (K  voprosu  o  roli  khimicheskogo 
sostava  atmosfernykh  osadkov  v  formirovanii 
sostava  rechnykh  vod). 

Gidrometeorologicheskii  Institut,  Leningrad 
(USSR). 

In:  Meteorologiya,  Gidrologiya  Vod  Sushi  i 
Okeanologiya,  Leningradskiy 

Gidrometeorologicheskiy  Institut  Trudy,  No  39-  p 
140-148,  1970.  1  tab,  22  ref. 

Descriptors:  'Chemical  precipitation,  'Chemistry 
of  precipitation,  'Streamflow,  Precipitation 
(Atmospheric),  Aerosols,  Atmosphere,  Runoff, 
Sulfates,  Sulfur,  Evaporation,  Wind  erosion.  Ions, 
Calcium,  Magnesium,  Salts,  Atmospheric  physics, 
Sea  water. 

Identifiers:  'USSR,  European  USSR, 

Mineralization. 

The  composition  of  salts  (ions)  in  atmospheric 
precipitation  and  streamflow  of  the  European 
USSR  is  examined  in  conjunction  with  the  role  of 
various  factors  in  the  formation  of  aerosols  in  the 
atmosphere.  The  average  amount  of  mineral  salts 
introduced  into  streamflow  of  the  area  by 
atmospheric  precipitation  is  32%  of  the  total 
solutes  in  streamflow.  This  proportion  varies  in 
individual  basins.  The  amount  of  atmospheric  salts 
in  streamflow  is  equal  to  the  salt  in  the  precip- 
itation minus  the  amount  of  salt  in  the  water 
evaporated  during  runoff.  Sulfates  removed  by 
wind  from  soils,  saline  lakes  and  ice  surfaces  are 
the  basic  source  of  sulfate  ions,  which  are  the 
predominant  ions  in  the  precipitation.  HCO  (3),Ca 
and  Mg  ions  are  related  primarily  to  sources  of 
continental  origin.  Salts  removed  from  an  ocean 
surface  dominate  the  composition  of  precipitation 
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near  the  ocean  but  are  of  secondary  importance  in 
the   composition   of  precipitation   over  dry   land 
areas.  (Josefson-USGS) 
W71-10827 


SUBSURFACE  CHEMICAL  EROSION  IN  THE 
USSR  (O  Podzemnoy  khimicheskoy  denudatsii  na 

territorii  SSSR), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-10828 


SALT      ACCUMULATION      IN      SOILS      AND 

GROUNDWATER  OF  IRRIGATED  AREAS  OF 

RIVER  VALLEYS  IN  TADZHIKISTAN  (Protsessy 

solenakopleniya   v   pochvenno-gruntovykh    vodakh 

na      oroshayemykh      zemlyakh      rechnykh      dolin 

radzhikistana), 

radzhik  Scientific  Research  Inst,  of  Soil  Science, 

Dushambe. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-10832 


rHE  TRACE  FLUOROMETRIC 

DETERMINATION  OF  POLYNUCLEAR 

AROMATIC    HYDROCARBONS    IN    NATURAL 
WATER, 

*4ew      Hampshire      Univ.,      Durham.      Dept.      of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

[V71-10914 


2L.  Estuaries 


MAGNITUDE    OF    INTERFACIAL    SHEAR    IN 
EXCHANGE  FLOW, 

Vaterloopkundig  Laboratorium,  Delft 

Netherlands). 

•or  primary  bibliographic  entry  see  Field  08B. 

V71-10469 


iEDIMENTATION  IN  ST.  LOUIS  BAY, 
MISSISSIPPI, 

iouthern  Mississippi  Univ.,  Hattiesburg.  Dept.  of 

jeology. 

?harles  M.  Hoskin. 

Available  from  the  National  Technical  Information 

lervice  as  PB-201  697,  $3.00  in  paper  copy,  $0.95 

n  microfiche.  Completion  Report,  June,  1971,  22 

i,  5  fig,  4  tab,  17  ref.  OWRR  Project  A-042-MISS 

1). 

)escriptors:  'Sedimentation,  Marine  geology, 
•stuaries,  Mississippi,  Sediment  transport, 
ilicates,  Sediments,  *Sands,  *Silts,  *Clays, 
)eposition  (Sediments),  Salinity,  Mud. 
dentifiers:  *St.  Louis  (Miss),  Detrital  silicates, 
<ud  flocculation. 

ediments  now  accumulating  in  St.  Louis  Bay  are 
etrital  silicates  with  trace  amounts  of  particulate 
rganic  matter  and  shell  fragments.  Twenty  seven 
ercent  of  the  Bay  surface  sediments  are  sands,  the 
emainder  being  sandy  silt-clay  mixtures.  Average 
rainsize  composition,  by  weight,  for  62  Bay 
ediments  is  a  trace  of  gravel,  34  percent  sand,  30 
ercent  silt  and  36  percent  clay.  Sand  is  supplied  by 
westward  longshore  drift  from  the  man-made  north 
hore  beach  of  Mississippi  Sound.  There  may  be 
wo  sources  of  sand  as  evidenced  by  the  common 
ccurrence  of  angular  and  well-rounded  quartz 
rains  in  the  same  size  class.  Sand  accumulates 
ear  the  Bay  mouth,  in  places  only  inches  thick, 
verlying  the  continental  Citronelle  Formation, 
and  modes  are  coarsest  at  the  Bay  mouth 
0.28mm,  1.6  phi)  and  become  finer  to  the 
orthwest  Bay  (0.09mm,  3.5  phi),  suggestive  of 
elective  size  transport  from  the  south.  Silt  and  clay 
re  supplied  by  the  Wolf  and  Jourdan  Rivers  and 
n  the  flood  tide  from  Mississippi  Sound.  Salinity  of 
te  Bay  water,  7  to  8  percent,  is  sufficient  to  cause 
lud  flocculation.  Silt  size  modes  are  coarsest  in  the 


northwest  Bay  (22.5  microns,  5.50  phi)  and 
become  finer  southward  toward  the  Bay  mouth 
(1 1.2  microns,  6.5  phi).  Mud  is  now  accumulating 
near  the  river  mouths  and  in  the  northwest  Bay  as 
interpreted  from  high  water  content  of  mud  (74 
percent)  in  those  places  in  contrast  to  lower  water 
content  of  surface  mud  at  the  Bay  mouth  (53 
percent). 
W71-10647 


THE  RUBIDIUM,  STRONTIUM,  STRONTIUM- 
ISOTOPE  SYSTEM  IN  DEEP-SEA  SEDIMENTS: 
ARGENTINE  BASIN, 

Lamont-Doherty  Geological  Observatory, 

Palisades,   N.Y.,   and    Yale    Univ.,    New    Haven, 

Conn. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-10701 


MINERALOGY    OF    SEDIMENTS    IN    THREE 
GEORGIA  ESTUARIES, 

Skidaway  Inst,  of  Oceanography,  Savannah,  Ga; 

and    Georgia    Southern    Coll.,    Statesboro;    and 

Georgia  Inst,  of  Tech.,  Atlanta. 

Herbert  L.  Windom,  William  J.  Neal,  and  Kevin  C. 

Beck. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 

497-504,  June  1 97 1 .  8  p,  4  fig,  4  tab,  1 2  ref. 

Descriptors:  *Mineralogy,  *Bottom  sediments, 
♦Estuaries,  *Georgia,  Sedimentation,  Provenance, 
Sediment  transport,  Currents  (Water),  Sands,  Silts, 
Clays,  Ulite,  Montmorillonite,  Flocculation. 
Identifiers:  Altamaha  Estuary  (Ga),  Ogeechee 
Estuary  (Ga),  Satilla  Estuary  (Ga). 

Mineralological  analyses  of  suspended  sediments 
and  bottom  sediments  from  three  Georgia  estuaries 
(Altamaha,  Ogeechee,  and  Satilla  Rivers)  indicate 
that  the  elastics  of  this  area  are  a  mixture  of 
fluvially  derived  Piedmont  and  Coastal  Plain 
detritus,  and  fine  material  derived  from  the 
continental  shelf.  High  illite-montmorillonite  clay 
suites  are  transported  into  the  estuaries  from 
offshore  during  flood  tide,  whereas  kaolinite  plus 
minor  mixed-layer  clay,  vermiculite  and  talc  from 
the  Piedmont  and  montmorillonite  from  the 
Coastal  Plain  and/or  paralic  sediments  characterize 
the  upstream  and  intermediate  areas  of  mixing 
within  the  estuaries.  Decreasing  flow  velocity  and 
flocculation  of  the  clays,  probably  induced  by 
salinity  changes,  results  in  a  general  change  in 
bottom  sediments  from  sand  in  the  rivers  to  clay  in 
the  estuaries.  Sands  and  silt  fractions  are  high  in 
quartz  with  significant  amounts  of  feldspar  in  the 
Altamaha  (Piedmont  source).  Heavy-mineral 
composition  of  these  sediments  reflects  the 
proportionality  of  the  division  of  the  drainage 
basins  between  the  Piedmont  and  the  Coastal  Plain. 
The  Piedmont  is  characterized  by  unstable  suites, 
whereas  the  Coastal  Plain  contributes  stable  to 
ultrastable  assemblages.  Sorting  is  generally  poor 
reflecting  a  variety  of  processes  which  influence 
the  sediments  within  the  estuary.  Shoreward 
transport,  especially  for  the  fine  fraction,  is  an 
important  process  in  determining  the  composition 
of  the  estuarine  sediments.  (Knapp-USGS) 
W71-I0716 


A        TEXTURAL        STUDY        OF        MARINE 
SEDIMENTS   IN   A   PORTION  OF  CARDIGAN 

BAY  (WALES), 

University  Coll.   of  North   Wales,   Menai   Bridge. 

Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-10717 


BIOCHEMISTRY     OF    SEDIMENT    SAMPLES 
FROM  BROADKILL  MARSH,  DELAWARE, 

Delaware  Univ.,  Newark,  Dept.  of  Geology;  and 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

Frederick  M.  Swain. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 

549-556,  June  1971.  8  p,  3  fig,  6  tab,  24  ref.  Grant 


WATER  CYCLE— Field  02 
Estuaries — Group  2L 


No  2-970-339  Ocean  Themis  Project  at  Univ  of 
Del. 

Descriptors:  *Marshes,  *Swamps,  'Biochemistry, 
♦Organic  matter,  Biodegradation,  Sedimentation, 
Algae,  Grasses,  Tidal  effects,  Peat,  Wetlands, 
Ecology,  Coastal  marshes,  Estuaries,  Marsh  plants. 

The  later  Holocene  sedimentary  succession 
beginning  about  2500  years  B.P.  in  Broadkill 
Marsh,  Sussex  County,  Delaware  consists  of  tidal- 
creek  clays  and  silts  about  12  feet  thick,  overlain  by 
5  feet  of  interbedded  thin  peats  and  silty  clay  of  salt 
marsh  origin.  The  peats  are  formed  of  remains  of 
marsh  grasses  Spartina,  Disticlis,  and  Phragmites 
and  of  marine  algae  and  pondweeds.  The 
carbohydrate  and  protein  amino  acid  residues  are 
much  lower  in  total  amount  than  those  of 
comparable  peat  deposits  of  freshwater  marshes, 
which  suggests  that  degradation  of  these 
components  is  more  rapid  in  the  tidal  marine 
environment  than  in  freshwater  marshes. 
Polysaccharide  residues  are  scarce  to  absent  in 
much  of  the  sediment-sequence  just  as  in 
freshwater  sediments,  but  small  amounts  of 
laminaran,  starch  and  cellulose  were  found  in  peat 
about  2  feet  below  the  present  marsh  surface. 
Chlorophyll-derived  pigments  are  lower  and 
carotenoid  pigments  are  much  lower  than  in 
freshwater  sediments  of  similar  organic  contents; 
which  are  further  indications  of  the  relatively 
unfavorable  conditions  for  preservation  of  certain 
organic  components  in  the  tidal  environment. 
(Knapp-USGS) 
W71-10719 


COMPARISON  OF  STRATIGRAPHIC  AND 
ELECTRON  MICROSCOPIC  STUDIES  IN 
VIRGINIA  PLEISTOCENE  COASTAL 

SEDIMENTS, 

Queens   Coll.,    New    York.    Dept.    of   Earth    and 

Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-10729 


EVALUATION  OF  RANDOM  SELECTION  OF 
DATA  ON  CURRENTS  ON  ESTUARY  AND 
COASTAL  SECTORS  OF  THE  SEA  (OB 
OTSENKE  SLUCHAINOI  VYBORKI  NABLYU 
NAD  TECHENIYAMI  NA  USTEVOM  VZMORE 
I  V  PRIBREZHNOI  ZONE  MORYA), 
N.  A.  Skriptunov. 

Available  from  the  National  Technical  Information 
Service  as  AD-722  836,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Naval  Oceanographic  Translation 
484,  1971.  Trans,  from  Trudy,  Gosudarstvennyy 
Okeanograficheskiy  Institut,  Vol  89,  p  72-80, 
1967. 

Descriptors:  *Ocean  currents,  'Estuaries,  'Coasts, 

•Flowmeters,    Flow    rates,    River   flow.    Velocity, 

Climatology. 

Identifiers:   'River  currents,  Statistical  processes, 

Stability,  USSR. 

Random  selection  of  data  on  currents  in  estuary 
and  coastal  areas  is  evaluated.  The  method  used  in 
the  appraisal  is  based  on  factors  that  determine  sea 
currents.  Evaluations  of  data  on  currents  by  the 
application  of  the  recommended  method  are 
illustrated  by  typical  examples. 
W71-10774 


ECOLOGY  AND  DISTRIBUTION  OF  ALGAE 
ON  THE  CONTINENTAL  COAST  OF  THE  SEA 
OF  OKHOTSK, 

Naval  Oceanographic  Office  Washington,  D.C. 
V.  B.  Vozzhinskaya. 

Available  from  the  National  Technical  Information 
Service  as  AD-719  986,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Naval  Oceanographic  Translation 
450.  33  p.  Translated  from  Trudy  Institute 
Okeanologii,  Vol81,p  153-175(1966). 

Descriptors:  'Algae,  'Ecology,  'Estuaries, 
•Seawater,  Tides,  Coasts,  Fog,  Solar  radiation, 
Lichens,  Grasses. 
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Field  02— WATER  CYCLE 
Group  2L — Estuaries 


Identifiers:  'Okhotsk  Sea,  Ocean  currents,  Surface 
temperature.  Marine  biology,  USSR. 

The  ecology  and  distribution  of  marine  bottom 
flora  along  the  continental  coast  of  Okhotsk  Sea 
are  discussed.  There  are  five  coastal  regions  with 
different  composition  of  algae  and  their 
distribution  within  supralitoral  (spray  -  zone), 
litoral  (intertidal  -  zone)  and  sublitoral  (subtidal 
zone):  southwestern,  northwestern,  northern, 
northeastern,  southeastern  coasts.  The  main  belts 
of  algae  are  as  follows:  Urospora  penicilliformis, 
Gloiopeltis  capillaris,  Heterochordaria  abietina, 
Corallina  pilulifera,  Fucus  evanescens,  Porphyra 
sp.,  Diatomeae,  Halosaccion  spp.,  Lessonia 
laminarioides,  Laminaria  spp.,  Alaria  spp.,  species 
of  Rhodophyta.  In  spite  of  the  algae  there  are 
lichens  (Placoma  and  Caloplaca)  in  supralitoral, 
and  marine  grasses  (Zoster  a  marina)  in  the 
sublitoral.  The  distribution  of  algae  on  continental 
coast  depends  greatly  on  the  origin  of  substratum, 
rhythm  of  tides,  light,  current,  temperature,  fog, 
solar  radiation. 
W7I-I0793 


MACROZOOPLANKTON  AND  SMALL 

NEKTON  IN  THE  COASTAL  WATERS  OFF 
VANCOUVER  ISLAND  (CANADA)  AND 
WASHINGTON,  SPRING  AND  FALL  OF  1963, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 

Biological  Lab. 

Donald  S.  Day. 

Available  from  the  National  Technical  Information 

Service  as  COM-7 1-00283,  $3.00  in  paper  copy, 

$0.95  in  microfiche. 

Descriptors:      'Aquatic      life,      'Zoo      plankton, 

'Nekton,  Fishing,  Food  webs,  Washington,  Marine 

biology,      Aquatic      animals,      Sampling,      Data 

collections. 

Identifiers:  'Ocean  environments,  Fishing  grounds, 

Food      supply,      Seasonal      variations,       British 

Columbia,  Vancouver  Island. 

Eight  species  of  euphausiids,  5  species  of  mysids, 
and  14  species  offish  were  identified.  Euphausiids 
composed  about  90  percent  by  number  of  the 
organisms  caught,  and  fluctuations  in  their 
abundance  were  concomitant  with  changes  in  the 
biomass  of  the  samples.  The  bulk  of  the  organisms 
collected  at  night  were  in  the  upper  30  m.  All  spec- 
ies were  taken  by  a  0.9-m.  lsaacs-Kidd  midwater 
trawl.  The  concentration  of  organisms  was  lowest 
near  shore,  reached  a  maximum  at  or  near  the 
outer  edge  of  the  continental  shelf,  and  decreased 
again  farther  offshore.  The  concentration  of 
organisms  was  greater  in  the  southern  part  of  the 
region  than  in  the  northern  part.  This  distribution 
was  apparently  related  to  the  general  surface 
circulation.  Seasonal  fluctuations  were  indicated 
by  a  decrease  in  biomass  from  spring  to  fall. 
W71-10794 


CONVERSION  OF  OLEIC  ACID  TO 
SATURATED  FATTY  ACIDS  IN  SEVERN 
ESTUARY  SEDIMENTS, 

Bristol    Univ.    (England).    Organic    Geochemistry 

Unit;     and     Bristol     Univ     (England).     Dept.     of 

Biochemistry. 

M.  M   Rhead.G.Eglinton.G.H.  Draffan,  and  P.  J. 

England. 

Nature,  Vol  232,  No  5309,  p  327-330,  July  30 

1971.  4  p,  3  tab,  28  ref. 

Descriptors:  'Sedimentology,  'Sediments, 

'Estuaries,  'Chemical  reactions.  Water  chemistry, 

Plants,  Biochemistry. 

Identifiers:   'Estuary  sediments.  Oleic  acid.  Fatty 

acids. 

The  ratios  of  H-3  to  C-14  measured  for  the  various 
saturated  fatty  acids  obtained  were  compared,  with 
the  H-3/C-I4  ratio  for  the  original  oleic  acid.  The 
results  indicate  that  hydrogenation  processes  play  a 
pari  in  the  early  diagenesis  of  fatty  acids.  It  seems 
likely  that  saturated  geolipids  may  have  a  dual 
origin-biologically  effected  hydrogenation  during 
early   diagenesis   and    thermally   and    catalytically 


induced  hydrogen  transfer  processes  during 
maturation.  These  hydrogenation  processes  are  the 
only  ones  tenable  unless  biological  sources  can  be 
found  for  fully  saturated  geolipids  such  as  steranes, 
triterpanes  and  tetraterpanes  and  related 
compounds.  (Woodard-USGS) 
W71-I0818 


LONGITUDINAL       DISPERSION       IN       NON- 
UNIFORM FLOW, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-10822 


03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


INVESTIGATION     OF     ION     MOBILITY     IN 
AQUEOUS  SOLUTIONS, 

Tyco  Laboratories,  Inc.,  Waltham,  Mass. 
S.  B.  Brummer,  and  A.  B.  Gancy. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.25.  OSW  Research  and  Develop- 
ment Progress  Report  No.  643,  March  1971,  120p, 
42  fig,  96  ref.  OSW  Contract  No.  14-01-0001-966. 

Descriptors:  'Electrical  properties,  'Electrolytes, 
'Physicochemical  properties,  Aqueous  solutions, 
Ion  transport,  Saline  water,  Desalination. 
Identifiers:  Ion  mobility,  Conductance. 

Ionic  mobility  in  saline  solution  was  investigated. 
The  conductance  of  these  solutions  was  studied, 
and  the  results  are  analyzed  in  terms  of  theories  of 
ion-water  interactions.  The  conductance  was 
studied  of  the  electrolytes  LiCl,  NH4C1,  NaCI,  KC1, 
RbCl,  Et4NCl,  CsCl,  KF,  KBr,  KI  and  KN03  in 
sufficiently  dilute  solutions  to  allow  extrapolation 
to  infinite  dilution.  Experiments  have  been  carried 
out  in  the  ranges  3  to  55  degrees  C  and  to  2200 
atm.  New  experimental  techniques  were  developed 
which  have  substantially  improved  the  state  of  the 
art  and  which  allow  the  routine  determination  of 
conductances  at  infinite  dilution,  to  within  0.1%. 
Three  factors  were  necessary  to  obtain  this  high 
accuracy:  ( 1 )  well  constructed  electrode  seals,  (2) 
the  elimination  of  weak  electrolyte  contamination, 
including  effects  from  dissolved  02,  and  (3)  the 
adequate  allowance  for  the  variation  of  cell 
constant  with  pressure.  Procedures  for  obtaining 
the  requisite  accuracy  are  described.  Contrary  to 
general  belief,  the  pressure  coefficient  of 
conductance  should  increase  with  increasing 
concentration  in  dilute  solutions.  This  expected 
behavior  was  found  experimentally.  (McCoy- 
OSW) 
W71-10656 


ECONOMIC  ANALYSIS  OF  THE  MEMBRANE 
WATER  DESALTING  PROCESSES, 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
C.F.Clark. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.75.  OSW  Research  and  Develop- 
ment Progress  Report  No.  638,  December  1970,82 
p,  17  fig,  21  tab,  15  ref.  OSW  Contract  No.  14-01- 
0001-2625. 

Descriptors:  Municipal  water,  Water  purification, 
Desalination,  Economic  efficiency,  Membrane 
processes,  Electrodialysis,  Reverse  osmosis, 
Desalination  processes,  Brackish  water,  Tertiary 
treatment,  Costs,  Operating  costs, 

Demineralization. 

This  is  an  updating  of  an  earlier  economic  analysis 
by  the  same  investigator  of  the  two  processes, 
electrodialysis  and  reverse  osmosis,  which  employ 


semi-permeable  membranes  for  the  partial 
desalination  and  demineralization  of  brackish  feed 
waters.  The  earlier  work  was  performed  in  1967 
and  reported  in  OSW  R  and  D  Report  No.  495.  At 
present  the  electrodialysis  process  has  a  slight  cost 
advantage  over  the  reverse  osmosis  process  for  the 
partial  demineralization  of  brackish  feedwaters  in 
the  1000-2500  ppm  TDS  range  to  levels  within 
USPHS  standards,  based  on  the  economic  ground 
rules  assumed.  Alternatively,  the  reverse  osmosis 
process  is  the  more  advantageous  when  applied  to 
feedwaters  above  the  3000  ppm  TDS  level.  A  shift 
is  forecasted  in  the  break-even  point  in  favor  of 
reverse  osmosis  at  some  future  date  because  of  the 
relative  amounts  of  research  and  development 
effort  being  applied  to  each  process  and  the 
relative  newness  of  the  reverse  osmosis 
demineralization  technology.  (Miller-OSW) 
W71-10657 


COST  OF  STEAM  SUPPLY  FOR  DESALTING 
USING  COAL  FIRED  BOILERS, 

Sanderson  and  Porter,  Inc.,  New  York. 
Peter  Sichel,  and  George  Nagelberg. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $5.25.  Jointly  supported  by  the  Office 
of  Coal  Research.  Office  of  Saline  Water  Research 
and  Development  Progress  Report  No.  634, 
December  1970,  208  p,  25  fig,  42  tab,  1  1  ref.  OSW 
Contract  14-01-0001-2187. 

Descriptors:  'Desalination,  Economics, 

•Distillation,  'Physical-chemical  separation,  'Coal 
fuel,  Boilers,  Steam  turbines.  Costs,  Operating 
costs. 

This  parametric  study  explores  the  cost  of  steam 
supplied  from  coal  fired  boilers  for  water-only  and 
dual  purpose  water/power  plants.  Cost  of  desalted 
water  is  estimated  in  both  cases,  for  the  latter  by 
the  power  credit  method.  Water-only  plants  of  8 
MGD,  50  MGD  and  250  MGD  capacities  examined 
were  VC-VTE-MSF  design,  in  which  the  vapor 
compressors  are  driven  by  turbines.  Dual  purpose 
plants  were  examined  employing  VTE-MSF 
desalting  equipment  together  with  25  MWe,  200 
MWe  and  1000  MWe  power  plants  using  back- 
pressure turbines.  The  respective  desalting  capacit- 
ies are  8  MGD,  50  MGD  and  250  MGD.  Thermal 
cycles  and  initial  steam  conditions  were  optimized 
for  various  fuel  costs  and  fixed  charge  rates. 
Optimized  coal  fired  electric  generating  units 
provided  the  base  for  establishing  the  power  credit 
values.  Water  costs  from  dual  purpose  plants  are 
found  to  be  consistently  lower  than  those  from  sin- 
gle purpose  plants.  Water  costs  from  coal  fired 
plants  could  be  further  reduced  utilizing  lower 
water/power  ratios  than  those  analyzed  in  this 
study.  For  high  water/power  ratios  the  use  of 
thermally  less  efficient  cycles  including  nuclear 
reactors  or  gas  turbines  should  be  considered. 
W71-10658 


THE  EFFECT  OF  AEROBIC  MARINE 
BACTERIA  ON  THE  CORROSION  OF  METALS 
IN  SEA  WATER, 

Miami  Univ.,  Fla. 
K.  G.  Compton. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.45.  Office  of  Saline  Water, 
Research  and  Development  Progress  Report  No. 
662,  May  1971,  23  p,  16  fig,  4  tab,  16  ref.  OSW 
Grant  N.  14-01-0001-1735. 

Descriptors:  'Desalination,  'Corrosion,  'Iron 
bacteria,  Steel,  'Aerobic  bacteria,  Sea  water. 
Aluminum,  Slime,  Marine  bacteria,  Stainless  steel. 

Corrosion  rates  have  been  compared  between 
specimens  exposed  to  aerated  seawater  drawn  from 
a  local  tidal  channel  and  to  water  from  the  same 
source  after  Millipore  filtration  to  remove  all  living 
biological  matter.  No  differences  were  found  for 
carbon  steel  in  the  two  environments.  A  limited 
study  suggests  that  the  corrosion  of  5052  aluminum 
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may  be  accelerated  by  the  presence  of  bacteria. 
Microbiological  aggregates  including  slimes  were 
observed  on  aluminum  and  stainless  steel- 
specimens  using  light  microscopy  and  dye  stain 
techniques.  Corrosion  rates  were  estimated  by  the 
polarization  resistance  method.  (Filban-OSW) 
W71-10659 


MOLECULAR  INTERACTIONS  IN  MODEL 
AND  NATURAL  BIOLOGICAL  MEMBRANES, 

Case  Western  Reserve  Univ.,  Cleveland,  Ohio. 
J.E.Zull. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
652,  May  1971,  85  p,  36  fig,  1 1  tab,  94  ref.  OSW 
Contract  14-01-0001-1285. 

Descriptors:  "Membranes,  'Biological  membranes, 
Semipermeable  membranes,  Films,  *Membrane 
processes.  Desalination  processes.  Spectroscopy, 
Analytical  techniques. 

Identifiers:  'Model  membranes,  Membrane 
protein,  Erythrocyte  membranes. 

Various  aspects  of  the  molecular  nature  of 
biological  membranes  have  been  investigated:  a.  A 
theoretical  study  predicts  that  cells  with  high 
amounts  of  surface  choline  will  be  less  adhesive 
than  cells  with  higher  amounts  of  ethanolamine. 
This  prediction  is  consistent  with  data  in  the 
literature  on  pneumococcus.  b.  A  molecular 
interaction  between  cholesterol  and  lecithin  was 
discovered.  The  sterol  hydrogen  bonds  to  the 
phospholipid  to  form  a  2:1  complex 
(cholesterollecithin).  This  fact  and  indirect 
evidence  suggest  that  the  atoms  in  lecithin  involved 
in  this  interaction  are  the  oxygens  of  the  phosphate 
ester,  c.  Infrared  spectra  of  erythrocyte  membranes 
suspended  in  D20  show  that  the  membrane  protein 
probably  exists  primarily  in  the  random  coil 
configuration.  However,  significant  amounts  of 
both  a-helix  and  -antiparallel  sheet  may  also  be 
present.  The  latter  appears  to-  disappear  when  the 
membranes  are  dried,  or  lyphylized.  d.  A  model 
lipoprotein  membrane  has  been  constructed  from 
phospholipid  liposomes  and  bovine  serum  albumin. 
This  model  system  exhibits  the  property  of  having 
both  function  and  structure  apparently  directly 
related  to  the  protein  conformation.  Confirmation 
can  be  changed  by  altering  hydrogen  ion 
concentration  and  the  resultant  alterations  in  the 
lipoprotein  membrane  monitored.  e.  The 
erythrocyte  membrane  protein,  spectrin,  interacts 
with  liposomes  to  form  a  lipoprotein  membrane. 
The  data  suggest  that  spectrin  interacts 
nvdrophobically  with  the  model  membrane. 
[Kindley-OSW) 
IV71-10660 


DEVELOPMENT  OF  A  THIN-LIQUID-FILM 
MEMBRANE  DEVICE  FOR  REVERSE 
OSMOSIS, 

Dorr-Oliver  Inc.,  Stamford,  Conn. 
0.  S.  Davies,  and  I.  Bemberis. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
jovernment  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.50.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
571,  April  1971,  96  p,  28  fig,  37  tab,  18  ref, 
ippend.  OSW  Contract  14-0 1  -000 1-1813. 

Descriptors:     'Desalination,     'Reverse     osmosis, 

'Membrane  processes,  'Pilot  plants,  Thin  films, 

Saline     water,     Waste     water     treatment,    Costs, 

Desalination  plants,  Osmosis,  Sea  water.  Operating 

:osts. 

dentifiers:  Cellulose  acetate  membranes,  Channel 

•pacings. 

"ield  testing  was  conducted  of  a  thin-liquid-film 
everse  osmosis  pilot  plant  designed  and  built 
mder  a  prior  program  and  reported  in  OSW 
'rogress  Report  No.  420.  The  pilot  plant,  of  a 
lominal  1000  gpd  capacity,  was  operated  on 
ieawater    using    cellulose     acetate     membranes. 


Channel  spacings  ranging  from  0.007  in.  to  0.022 
in.  were  employed  and  the  feasibility  of  operating 
within  these  narrow  spacings  was  satisfactorily 
demonstrated.  Cost  estimates  were  prepared  to 
indicate  effects  of  narrow  channel  concepts  on 
large  reverse  osmosis  plant  economics.  In  general 
the  narrow  channels  showed  only  marginal 
advantages  over  the  more  conventional  designs. 
(Sieveka-OSW) 
W71-10661 


TEST  EVALUATION  OF  2,500  GPD 
SEAWATER  REVERSE  OSMOSIS  UNIT, 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 
Aliens  S.  Hodgson,  and  D.  Pal. 
For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
674,  April  1971,  109  p,  35  fig,  3  tab,  15  ref,  6 
append.  OSW  Contract  14-01-0001-1776. 

Descriptors:  Desalination,  'Reverse  osmosis, 
'Pilot  plants,  'Membrane  processes,  'Osmosis, 
Sea  water,  Saline  water,  Membranes,  Corrosion, 
Desalination  plants,  Operations,  Pre-treatment 
(Water). 

A  two  stage  seawater  reverse  osmosis  unit  has  been 
operated  on  a  continuous  basis  to  determine  the 
design  integrity  of  the  unit  and  its  components, 
effective  service  life  of  the  membranes  and 
optimum  cleaning  and  pretreatment  methods.  The 
high  operating  pressure  of  the  first  stage  of  the  unit 
(1000  -  1200  psi)  combined  with  the  corrosive 
nature  of  seawater  resulted  in  many  problems. 
Several  first  stage  modules  suffered  structural 
failure  and  membrane  failures  occurred  regularly. 
Corrosion  of  first  stage  auxiliary  components 
required  repairs  to  be  carried  out  on  a  continuous 
basis  after  the  first  few  hundred  hours  of  operation. 
The  second  stage,  operating  at  a  lower  pressure 
(600  -  700  psi),  with  less  concentrated  brine  had 
fewer  module  failures  and  operation  was  relatively 
simple.  The  average  effective  service  life  of  the 
membranes  has  been  determined  as  750  operating 
hours  although  several  modules  were  ineffective 
after  only  a  few  hours  and  others  were  serviceable 
for  longer  periods  of  time.  A  review  of  reverse 
osmosis  membrane  cleaning  procedures  was 
carried  out  and  several  methods  have  been  tested. 
(Sieveka-OSW) 
W71-10662 


THE  IMPROVEMENT  OF  SPIRAL-WOUND 
REVERSE  OSMOSIS  MEMBRANES  MODULES, 

Gulf  General  Atomic  Inc.,  San  Diego,  Calif. 

G.  E.  Foreman,  S.  S.  Kremen,  A.  B.  Rideinger,  R. 

L.  Truby,  and  W.  W.  Wright. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government   Printing   Office,    Washington,   D.C. 

20402.    Office    of   Saline    Water    Research    and 

Development    Progress    Report    No.    675,    April 

1971,91  p,  37  fig,  16  tab,  3  ref.  OSW  Contract  14- 

01-0001-2204. 

Descriptors:     'Desalination,     'Reverse     osmosis, 
•Membrane  processes,  'Membranes,  Osmosis. 
Identifiers:  'Module  design,  Membrane  modules. 

The  work  covered  ( 1 )  incorporating  and  evaluating 
candidate  brine-channel  spacer  materials;  (2) 
screening,  modifying,  and  evaluating  membrane- 
support  fabrics,  with  particular  emphasis  on 
whether  they  are  suitable  as  elements  of  film-fabric 
composites,  and  whether  they  have  increased 
intrusion  resistance;  (3)  developing  procedures, 
selecting  fabrics,  and  determining  casting  solution 
properties  that  have  the  capability  to  case 
membrane  on  support  sheets;  (4)  evaluating 
module  performance  capability  under  many 
combinations  of  time,  pressure,  temperature, 
module  configuration,  module  components,  and 
feed-stream  composition;  (5)  heat  treating  of 
membrane  modules  after  fabrication.  The  most 
significant  advance  was  the  demonstrated  ability  to 
cast  the  membrane  directly  on  the  support  sheet 
material.  (See  also  W7 1-10664)  (Sieveka-OSW) 


W7 1-10663 


DEVELOPMENT    AND   TESTING    OF    LARGE 
SPIRAL-WOUND  REVERSE  OSMOSIS 

MODULES, 

Gulf  General  Atomic,  Inc.,  San  Diego,  Calif. 
G.  E.  Freeman,  S.  S.  Kremen,  and  J.  F.  Loos. 
For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $0.60.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
677,  April  1971,  53  p,  22  fig,  13  tab,  2  ref.  OSW 
Contract  14-01-0001-2107. 

Descriptors:     'Desalination,     'Reverse     osmosis, 
•Membrane    processes,    'Pilot    plants,    Osmosis, 
Membranes,  Operations. 
Identifiers:  'Module  design,  Membrane  modules. 

This  report  covers  research  and  development  work 
on  large  spiral-wound  modules  as  membrane 
supports  for  reverse  osmosis.  The  development 
work  covers  fabrication  of  test  modules  of  100  feet 
to  150  feet  of  membrane  area.  Tests  were  made  on 
tap  and  brackish  waters  with  module  designs  using 
a  single-leaf  as  a  basic  configuration  but  employing 
as  many  as  4  leaves  in  a  single  module.  Long  term 
tests  on  a  brackish  water  were  successfully 
completed  with  the  test  modules.  (See  also  W71- 
10663)  (Sieveka-OSW) 
W71-10664 


INTAKE  SYSTEMS  FOR  DESALTING  PLANTS, 

Dow  Chemical  Co.,  Midland,  Mich. 

B.  P.  Shepherd,  P.  G.  LeGros,  J.  C.  Williams,  C. 

Mangum,  and  W.  F.  Mcllhenny. 

For  sale  by  Supt.  of  Documents,  U.  S.  Government 

Printing  Office,  Washington,  D.  C.  20402  Price 

$3.50.    Office    of    Saline    Water    Research    and 

Development    Progress    Report    No.    678,    April 

1971,  222  p,  55  fig,  22  tab,  20  ref.  OSW  Contract 

14-30-2579. 

Descriptors:  'Desalination,  'Intakes,  intake 
structures,  'Fouling,  Economics,  Costs,  Design, 
Drilling,  Desalination  plants. 

Identifiers:  Intake  systems  (Lagoon  type),  Intake 
systems  (Shore  type),  Intake  systems  (Pipe  type). 

The  fundamentals  of  seawater  properties, 
oceanographic  principles,  materials  selection, 
fouling  and  boring  control  and  trash  removal 
relative  to  seawater  intake  systems  are  presented. 
Design  and  cost  estimates  are  given  for  three  basic 
types  of  intakes  (lagoon,  pipe,  and  shore)  for 
capacities  of  20  MGD  and  100  MGD  in 
representative  geographical  locations.  Fouling  was 
found  to  be  the  greatest  problem  area.  The 
preferred  basic  materials  of  construction  are 
concrete  and  steel.  Coatings  and  cathodic 
protection  can  greatly  extend  the  life  of  steel  and 
some  alloys  when  properly  applied  and  used.  The 
largest  single  factor  influencing  selection  of  type  of 
intake  is  the  nature  of  the  site.  (Gransee-OS  W ) 
W71-10665 


EFFECT  OF  TURBULENCE  PROMOTERS  ON 
LOCAL  MASS  TRANSFER, 

Ionics,  Inc.,  Watertown,  Mass. 

Paul  H.  Bradley,  John  L.  Greatorex,  and  Frank  B. 

Leitz. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 

Government  Printing  Office,  Washington,  D.  C. 

20402     Price    $0.45.    Office    of    Saline    Waller 

Research  and  Development  Progress  Report  No. 

597,  December  1970,  36  p,  19  fig,  1  tab,  6  ref. 

OSW  Contract  14-01  -000 1-2174. 

Descriptors:    'Electrodialysis,    •  Electrodes,    *Ion 

transport,    'Turbulent    flow,    'Data    processing, 

'Mass  transfer,  'Instrumentation,  Data  collections, 

'Desalination. 

Identifiers:  'Turbulence  promoters,  Concentration 

polarization,  Segmented-electrode, 

Electrochemical  cell,  Local  current  density. 
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An  instrument  has  been  developed  to  measure 
local  mass  transport  in  a  channel  typical  of  an 
electrodialysis  cell  and  to  provide  a  detailed  profile 
of  mass  transport  downstream  from  a  turbulence 
promoter.  Generally  an  electrodialysis  unit  is  run 
below  the  economic  optimum  current  density 
because  the  diffusional  transport  of  anions  from  the 
solution  bulk  to  the  membrane  surface  is 
insufficient.  Turbulence  promoters  are  currently 
used  to  enhance  mass  transport.  This  instrument 
will  aid  the  design  of  improved  turbulence 
promoters.  The  instrument  works  by  analogy 
between  a  redox  electrode  and  a  polarized 
membrane.  Potassium  ferricyanide/ferrocyanide 
was  found  to  give  polarization  curves  where  the 
current  was  proportional  to  the  concentration  of 
reducible  species  and  almost  independent  of 
applied  voltage  over  a  range  of  S00  millivolts.  The 
curves  are  quite  reproducible  in  the  presence  of 
0.1N  KOH  Platinum  plated  nickel  provides  an 
entirely  satisfactory  cathode.  The  data 
accumulation  system  consists  of  a  1000  channel 
data  logger,  a  teletypewriter  and  a  time-sharing 
computer  system.  Information  received  from  the 
segmented  electrode  is  recorded  on  paper  tape  and 
is  transferred  to  the  computer  for  storage  and 
analysis.  (Horowitz-OSW) 
W71-10666 


CHARACTERIZATION  OF  CELLULOSE  AC- 
ETATE BL'TYRATE  MEMBRANES, 

Universal  Water  Corp.,  Delmar,  Calif. 
S.  Manjikian,  and  M.  I.  Foley. 

For  sale  by  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C. 
20402  Price  $1.20.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No. 
654,  February  1971,  110  p,  31  fig,  15  tab.  OSW 
Contract  14-30-2517. 

Descriptors:  'Reverse  osmosis,  'Membranes, 
•Semipermeable  membranes,  'Desalination, 
Permselective  membranes,  Saline  water,  Sea  water, 
Separation  techniques,  Membrane  processes. 
Identifiers:  Cellulose  acetate  butyrate,  'Cellulosic 
membranes. 

Three  major  areas  of  interest  were  investigated; 
these  included  the  characterization  of  cellulose  ac- 
etate butyrate  membranes,  the  optimization  of 
butyrate  membrane  performance  and  the 
production  of  tubular  butyrate  membranes.  In 
addition,  work  was  initiated  on  cellulose  acetate  - 
cellulose  acetate  butyrate  bi-membranes  and  non- 
cellulosic  polymers  as  membrane  materials.  In 
general,  the  rate  of  flux  decline  for  butyrate 
membranes  is  somewhat  greater  than  that  for  ac- 
etate membranes.  By  heat  treating  butyrate 
membranes  at  about  40  degrees  C  the  rate  of  flux 
decline  was  reduced  by  more  than  50%. 
Experimental  cellulose  acetate  butyrate  tubular 
membranes  have  been  produced  and  operated 
successfully  on  feed  brine  solutions  ranging  from 
3000  to  35,000  ppm.  In  desalinating  untreated  sea 
water,  a  glyoxal  modified  tubular  butyrate 
membrane  exhibited  the  following  results  when 
operated  at  1500  psig:  Flux,  12.0  gal/sq.ft.day,  salt 
rejection  99.4%.  Tubular  butyrate  membranes 
have  shown  far  better  compaction  characteristics 
than  flat  butyrate  membranes.  In  addition,  heat 
treatment  of  these  membranes  at  a  relatively  low 
temperature  has  resulted  in  a  further  reduction  in 
compaction.  (Kindley-OSW) 
W71-10667 


OPTIMUM  CONJUNCTIVE  USE  OF  A  DUAL- 
PURPOSE  DESALTING  PLANT  AND  A 
SURFACE  WATER  RESERVOIR, 

California  Univ.,  Los  Angeles.  Dept.  of 
Engineering  Systems;  and  Chile  Univ.,  Santiago. 
Fereidoun  Mobasheri,  and  Ricardo  Harboe. 
Desalination,  The  International  Journal  on  the 
Science  and  Technology  of  Water  Desalting,  Vol  9, 
No  2,  p  141-153,  June  1971.  13  p,  4  fig,  4  tab,  13 
ref 


Descriptors:  'Desalination,  'Reservoirs, 

'Conjunctive  use,  'Dual  purpose,  Water  supply, 
Energy,  Flood  control,  Water  quality  control, 
Costs,  Dynamic  programming. 

A  parametric  dynamic  programming  model  with  a 
physical  recursive  equation  was  developed  to 
determine  the  optimum  contract  levels  for  firm 
water  and  energy  supply  from  a  single  multi- 
purpose surface  reservoir  to  be  operated  in 
conjunction  with  a  dual-purpose  desalting  plant. 
The  uses  of  the  reservoir  included  water  supply,  on- 
peak  and  dump  energy  supply,  and  flood  and  water 
quality  control  downstream.  The  physical 
objectives  were  the  determination  of  the  optimum 
size  of  a  dual-purpose  desalting  plant,  and  optimum 
contract  level  for  firm  water  and  on-peak  energy 
supply.  The  economic  objective  was  the 
maximization  of  the  worth  of  net  benefits  from 
constructing  and  operating  the  conjunctive  system. 
This  was  a  function  of  annual  firm  contract  levels 
for  water  supply  and  on-peak  energy,  annual  dump 
energy  production,  relative  prices  for  these 
outputs,  and  the  cost  of  constructing  and  operating 
the  dual-purpose  desalting  plant.  For  the  cases 
studied,  the  water  cost  was  decreased  by  about 
38%  when  conjunctive  operation  was  carried  out. 
The  model  was  applied  to  a  hypothetical  system. 
( Veverka-Cornell ) 
W71-10852 


3B.  Water  Yield  Improvement 


CLOUD  CONDENSATION  NUCLEI  AND  THEIR 
POSSIBLE  INFLUENCE  ON  PRECIPITATION, 

Hebrew     Univ.,     Jerusalem     (Israel).     Dept.     of 

Meteorology. 

For  primary  bibliographic  entry  see  Field  02B. 

W71-10463 


CALENDAR  SINGULARITIES  IN  RHODESIAN 
PRECIPITATION,  AND  THE  IMPLICATIONS. 

Meteorological  Service,  Salisbury  (Rhodesia). 
For  primary  bibliographic  entry  see  Field  02B. 
W71-10464 


THE  DESIGN  AND  EVALUATION  OF 
RAINFALL  MODIFICATION  EXPERIMENTS, 

Illinois  State  Water  Survey,  Urbana. 
Paul  T.  Schickedanz,  and  Floyd  A.  Huff. 
Journal  of  Applied  Meteorology,  Vol  10,  No  3,  p 
502-5 1 4,  June  1971.  1 3  p,  7  fig,  8  tab,  1 2  ref.  NSF 
Grant  GA-1 360 

Descriptors:  'Data  collections,  'Weather 
modification,  'Cloud  seeding,  'Weather  data, 
'Sampling,  Evaluation,  Test  procedures, 
Theoretical  analysis,  Statistical  methods. 
Probability,  Depth-area-duration  analysis, 

Frequency  analysis,  Illinois,  Synoptic  analysis. 
Identifiers:  Rainfall  modification. 

Storm  rainfall  data  from  dense  raingage  networks 
in  Illinois  were  used  to  determine  the  length  of  time 
required  to  obtain  significance  for  various 
increases  in  storm  rainfall  due  to  weather 
modification  efforts.  The  primary  purposes  were  to 
evaluate  the  effect  of  stratifying  the  storm  data  on 
the  detection  of  seeding  effects  for  a  given  design 
using  highly  accurate  measurements  of  the  rainfall 
parameters  and  to  evaluate  the  efficiency  of 
various  rainfall  parameters  and  the  efficiency  of 
various  statistical  designs  in  detecting  various 
increases.  The  length  of  experimentation  necessary 
for  detection  of  seeding  effects  varies  according  to 
weather  type,  precipitation  type,  rainfall 
parameter,  and  statistical  design  employed.  As  the 
seeding-induced  increase  becomes  large,  the 
choice  of  stratification,  rainfall  parameter,  and 
statistical  design  becomes  less  important.  An 
evaluation  procedure  is  recommended  which 
incorporates  desirable  features  from  several  of  the 
designs,  stratifications  and  rainfall  parameters 
considered.  A  20%  increase  in  precipitation  can  be 
detected  in  a  five-year  experiment  provided  proper 


choices    are    made    of   weather   types,    statistical 
designs,  data  stratifications  and  rainfall  parameters. 
(Knapp-USGS) 
W7 1-1 0465 


PRECIPITATION  RESULTS  OF  TWO 
RANDOMIZED  PYROTECHNIC  CUMULUS 
SEEDING  EXPERIMENTS, 

National  Oceanic  and  Atmospheric 

Administration,  Silver  Spring,  Md.  Meteorological 

Statistics  Lab;  and   National  Oceanographic  and 

Atmospheric  Administration,  Coral  Gables,   Fla. 

Experimental  Meteorology  Lab. 

Joanne  Simpson,  William  L.  Woodley,  Alan  H. 

Miller,  and  Gerald  F.  Cotton. 

Journal  of  Applied  Meteorology,  Vol  10,  No  3,  p 

526-544,  June  1971.  19  p,  8  fig,  7  tab,  46  ref.  Bur 

of  Reclam.  Contract  14-06-W-176. 

Descriptors:       'Cloud       seeding,       'Evaluation, 
'Instrumentation,  'Radar,  'Weather  modification, 
Florida,     Nucleation,     Silver     iodide,     Statistical 
methods,  Sampling,  Remote  sensing. 
Identifiers:  Miami  (Fla). 

A  randomized,  single-cloud,  dynamic  seeding 
experiment  was  conducted  with  airborne 
pyrotechnics  in  South  Florida  in  1968.  In  the  first 
40  min  following  seeding,  large  increases  in  rainfall 
(about  150  acre-ft  or  approximately  100%  per 
seeded  cloud)  were  obtained  by  analysis  with  a 
calibrated  10-cm  radar,  the  accuracy  of  which  had 
been  tested  by  a  raingage  comparison.  The 
statistical  significance  of  the  rainfall  differences 
was,  however,  marginal,  ranging  from  5-20%  with  a 
series  of  two-tailed  tests.  In  the  spring  and  early 
summer  of  1970  an  improved  experiment  was 
conducted  in  two  phases.  Five  instrumented 
aircraft  participated  in  the  first  phase  and  only  two 
in  the  second.  Altogether  13  seeded  clouds  and  16 
controls  were  obtained.  All  seeded  clouds  reached 
cumulonimbus  stature  as  did  10  of  the  controls. 
The  average  difference  in  vertical  growth  following 
seeding  of  seeded  vs  control  clouds  was  6200  ft, 
significant  at  the  1%  level.  For  the  first  40  min 
following  seeding,  the  average  seeded  minus 
control  rainfall  difference  is  about  100  acre-ft 
while  it  is  more  than  250  acre-ft,  or  more  than 
100%,  for  the  entire  cloud  lifetime.  Significance  is 
better  than  5%  for  the  whole  cloud  lifetime  for  the 
1970  data  alone  and  for  the  1968  and  1970  data 
combined;  it  is  better  than  5%  for  the  combined 
data  for  the  first  40  min  and  better  than  1 0%  for  the 
1970  data  alone.  When  the  rainfall  data  are 
objectively  stratified  into  fair  and  rainy  days,  the 
fair-day  differences  are  of  the  order  of  350-400 
acre-ft  and  the  rainy-day  differences  are  negative. 
For  all  1968  and  1970  data  combined,  the  positive 
seeding  effect  is  not  only  significant  but  exceeds  a 
factor  of  3.  (Knapp-USGS) 
W71-10466 


CONTROLLING  THE  PLANET'S  CLIMATE, 

RAND  Corp.,  Santa  Monica,  Calif. 

J.  O.  Fletcher. 

Impact  of  Science  on  Society,  Vol  19,  No  2,  p  151- 

168,  1969.  2fig,  18  ref. 

Descriptors:  'Ice  break  up,  'Weather 
modification,  'Atmosphere,  'Hydrological  cycle, 
'Solar  radiation,  Carbon  dioxide,  Smog,  Heat 
transfer,  Albedo,  Theoretical  analysis,  Climatic 
zones,  Latitudinal  studies,  Heat  budget,  Ocean 
circulation,  Temperature,  Cloud  cover,  Air 
circulation. 
Identifiers:  'Ocean/atmosphere  system. 

In  an  era  when  agricultural  productivity  needs  are 
rapidly  increasing,  research  on  weather 
modification  is  extensive.  The  basic  theme  is  that 
man  is  already  inadvertently  influencing  climate 
and  that  at  the  present  level  of  knowledge,  it  is 
impossible  to  predict  the  results  of  these 
unintentional  inputs.  The  effects  of  increased 
atmospheric  carbon  dioxide  are  not  obvious,  or  as 
yet,  critical.  Smog,  which  has  been  steadily 
increasing    throughout    the    world,    may    be    an 
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extremely  influential  factor.  A  reduced 
atmospheric  transparency  of  only  3-4%  could 
reduce  global  mean  temperature  by  0.4  deg.  C: 
Increased  cirrus  cloudiness  (vapor  trails)  may  also 
be  critical  by  effecting  increases  in  albedo.  A  1% 
increase  in  mean  albedo  would  cool  the  Earth  by 
1.6  deg.  C.  Climatic  variation  may  only  be 
understood  in  terms  of  atmospheric  circulation 
since  it  is  quantitatively  reflected  through 
ocean/atmosphere  heat  exchange.  The  polar  ice 
sheets  prevent  heat  transfer  between  the 
underlying  ocean  waters  and  the  atmosphere  in 
winter,  forcing  the  atmosphere  to  balance  the 
radiative  heat  loss  to  space.  Diminution  of  the  polar 
ice  packs  may  create  more  temperate  climates  in 
formerly  polar  regions  and  the  spread  of  aridity  in 
other  regions.  These  and  other  direct  and  indirect 
effects  in  changes  of  polar  ice  masses  are  discussed 
in  terms  of  past  climatic  cycles  and  future  changes 
relative  to  man-caused  activities.  (Casey-Arizona) 
W71-10483 


WATER  USE  AND  ITS  PROBLEMS  IN  ISRAEL 

(IN  GERMAN), 

Efraim  Orni. 

Geographische  Zeitschreift,  Vol  57,  No  3,  p  198- 

204,  September  1969. 

Descriptors:  *Climatic  data,  'Arid  lands,  *Water 
conservation,  'Groundwater,  'Water  yield 
improvement.  Salinity,  Water  users,  Streamflow, 
Rainfall,  Runoff,  Dams,  Diversion,  Cloud  seeding, 
Evaporation. 
Identifiers:  'Israel. 

The  climate  of  Israel  varies  from  a  Mediterranean 
type  in  the  north,  with  wet  winters  and  dry 
summers  to  totally  arid  in  the  central  and  southern 
parts.  The  needs  of  the  country  demand  high 
efficiency  in  utilization  of  its  sparse  natural 
resources  and  accordingly  it  has  the  world's  highest 
known  use  rate  of  available  water.  The  accession  of 
the  totally  arid  Gaza  Strip  has  further  strained  the 
situation.  The  central  problem  is  the  diversion  of 
surplus  water  from  the  north  with  it's  relatively 
poor  soils  to  the  south  where  soils  are  potentially 
fertile,  but  where  local  reserves  are  insufficient 
even  for  urban  and  industrial  development.  There 
are  3  major  national  water  sources:  ( 1 ) 
groundwater;  (2)  EPHEMERAL  WINTER 
STREAMS;  (3)  the  Jordan  River  and  its  tributar- 
ies, which  are  year-round  streams,  largely  below 
sea  level.  A  national  system  of  wells,  dams, 
diversion  canals  and  pumping  systems  has  evolved, 
but  there  are  major  problems.  The  waters  of  the 
Shikna  Dam  Reservoir  filter  through  sandy  layers 
effecting  groundwater  recharge,  but  silting  has 
become  a  problem.  Salinity  is  also  widespread, 
particularly  in  the  arid  regions.  A  number  of 
conventional  and  unconventional  water 
conservation  techniques  are  in  use  involving 
evaporation  suppression,  water  recycling,  flower 
and  early  vegetable  cultivation  under  plastic  cover, 
deep  drilling  in  underlying  Saharan  sandstone, 
desalination  and  cloud-seeding.  (Casey-Arizona) 
W71-I0505 


PROJECT  SKYWATER,  1970  ANNUAL 
REPORT. 

Bureau  of  Reclamation,  Denver,  Colo.  Div.  of 
Atmospheric  Water  Resources  Management. 

Bureau  of  Reclamation  Atmospheric  Water 
Resources  Management  Report  REC-ERC-71-2, 
February  1 97  1.532  p. 

Descriptors:  'Cloud  seeding,  'Weather 
modification.  Climatology,  Cloud  physics, 
Research  and  development.  Model  studies. 
Ecology,  Water  resources  development.  Statistical 
methods.  Evaluation,  Contracts,  Grants,  Allot- 
ments, Instrumentation. 
Identifiers:  'Project  Sky  water. 

The  fiscal  year  1970  activities  and  accomplish- 
ments of  the  Bureau  of  Reclamation's  Atmospheric 
Water    Resources    Program    are    presented.    The 


objective  of  this  weather  modification  program  is 
to  provide  precipitation  management  technology 
for  use  in  solving  the  Nation's  water  resources 
problem.  A  short  introductory  section  summarizes 
activities  in  the  categories  of  winter  field  programs, 
summer  field  programs,  nonfield  programs,  and 
pilot  projects.  The  bulk  of  the  document  consists  of 
reports  prepared  by  Bureau  of  Reclamation 
contractors  in  which  they  summarize  their  FY  1970 
activities.  (Knapp-USGS) 
W71-10575 


A    NOVEL    APPROACH    TO    EVAPORATION 
CONTROL  WITH  MONOMOLECULAR  FILMS, 

Naval  Research  Lab.,  Washington,  D.C. 
William  D.  Garrett. 

Journal  of  Geophysical  Research,  Vol  76,  No  21,  p 
5 122-5 123,  Jul  20,  1971.  2  p,  9  ref. 

Descriptors:  'Evaporation  control, 

'Monomolecular      films,      'Lipids,      'Alcohols, 
Reservoir      evaporation.      Water      conservation, 
Evaporation,  Waves  (Water),  Mixing. 
Identifiers:  Water  suppression. 

Monomolecular  films  of  the  n-alkanols  lose  their 
ability  to  retard  evaporation  from  a  wind-swept, 
wave-covered  body  of  water.  It  is  proposed, 
however,  that  'fluid'  monomolecular  films  can 
endure  at  greater  wind  velocities  and  decrease 
evaporation  by  retarding  small  wave  formations 
and  breaking  waves,  processes  which  normally 
enhance  water-vapor  transport  into  the 
atmosphere.  (Knapp-USGS) 
W71-10703 


LOPEZ  WATER  SUPPLY  PROJECT-SAN  LUIS 
OBISPO  COUNTY,  CALIFORNIA, 

Koebig  and  Koebig,  Inc.,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  04A. 
W71-10746 


LAKE  ONTARIO  SEEDING  TRIALS  -  1971. 

National  Oceanic  and  Atmospheric 

Administration,  Miami,  Fla.  Research  Flight 
Facility. 

Available  from  the  National  Technical  Information 
Service  as  COM  71-00487,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Operations  plan,  1  Feb  71,  27 
p.  NOA A/RFF-OPS  Plan-3-7 1  NOAA-7 1 030 1 1 6. 

Descriptors:     'Cloud     seeding,     'Great     Lakes, 

'Nucleation,  'Cloud  physics,  Silver  iodide,  Carbon 

dioxide,      Condensation,      Supercooling,      'Lake 

Ontario. 

Identifiers:      Stratocumulus      clouds,     Dry      ice, 

Airborne,  Condensation  nuclei. 

The  static  calibration  of  airborne  nuclei  generators 
in  cold  chambers  and  in  laboratory  experiments 
yields  widely  different  results  for  the  efficiency  of 
various  devices.  In  order  to  compare  these 
techniques  against  each  other  objectively,  it  is 
proposed  to  conduct  simultaneous  seeding 
operations  into  a  well  defined  stable  supercooled 
stratacumulus  cloud  deck  and  to  compare  the 
results  by  observation  and  through  measurements 
of  the  crystal  concentrations  which  have  been 
achieved  within  the  cloud  deck. 
W7I-10768 


FLORIDA  CUMULUS  SEEDING  EXPERIMENT 
1970:  SILVER  CONTENT  OF  PRECIPITATION, 

Miami  University,  Fla.  Rosenstiel  School  of  Marine 
and  Atmospheric  Sciences. 
H.  Gote  Ostlund  and  Robert  D.  Stearns. 
Available  from  the  National  Technical  Information 
Service  as  AD-72  1  740,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Naval  Research  Laboratory 
Contract  Rept  no  ML-71021,  Mar  1971.  12  p. 
Contract  N00173-70-C-0684. 

Descriptors:  'Artificial  precipitation,  'Cloud 
seeding,  'Silver  iodide,  Raindrops,  Sampling, 
Evaporation,  Weather  modification. 


Identifiers:      Detection,      Atomic     spectroscopy, 
Absorption,  Sensitivity,  Cumulus  clouds,  Florida. 

Evaporation  of  rainwater  samples  is  a  feasible 
method  for  the  enrichment  of  silver.  Atomic 
adsorption  is  easily  brought  to  a  sensitivity  of  1 0- 1 0 
g  of  Ag  or  better  as  a  limit  of  detection.  The  aircraft 
sampling  problem  is  presently  the  worst  obstacle. 
Adsorption  on  plumbing  and  sample  containers  on 
board  the  aircraft  can  very  efficiently  remove  all  or 
part  of  the  silver  from  each  sample.  This  is  the 
problem  that  has  to  be  solved  before  useful  results 
can  be  obtained  of  presence  of  silver  in  seeded 
rains. 
W71-10779 


CORRELATIONS   OF   YIELD   WITH    PRECIP- 
ITATION   AND    OTHER    METEOROLOGICAL 
INDICES      (K      voprosu      o      korrelyatsionnykh 
svyazyakh     urozhaya     s     osadkami     i     drugimi 
meteorologicheskimi  elementamii, 
Odessa       Hydrometeorological       Inst.,       USSR. 
Gidrometeorologicheskii  Institut,  Odessa  (USSR). 
For  primary  bibliographic  entry  see  Field  02B. 
W71-10837 


MASS  TRANSFER  FROM  ROUGH  SURFACES, 

Colorado    State    Univ.,    Fort    Collins.    Coll.    of 

Engineering. 

For  primary  bibliographic  entry  see  Field  02D. 

W71-10913 
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THE  FALL  AND  RISE  OF  SEWAGE  SALVAGE, 

For  primary  bibliographic  entry  see  Field  05D. 
W71-10507 


QUALITY  RATING  OF  IRRIGATION  WATER, 

Indian  Agricultural  Research  Inst.,  New  Delhi. 
T.  D.  Biswas,  and  B.  L.  Jain. 

Science  and  Culture,  Vol  35,  No  10,  p  541-549, 
October  1 969.  3  fig,  4  tab,  25  ref. 

Descriptors:  'Irrigation  water,  'Chemical  propert- 
ies, 'Crop  response,  'Soil  properties,  'Irrigation 
practices,  Salinity,  Alkalinity,  Cations,  Sodium 
compounds,  Conductivity,  Magnesium,  Calcium, 
Bicarbonates,  Chemical  analysis,  Water  quality. 
Analytical  technique,  Boron,  Chlorides,  Sulfates, 
Salt  tolerance. 

Identifiers:  'India,  'Sodium  adsorption  ratio, 
'Exchangeable  sodium  percentage. 

Only  19.1%  of  the  total  cultivated  land  of  India  is 
irrigated,  and  population  pressures  not  only  dictate 
that  more  land  must  be  brought  under  irrigation 
but  that  presently  irrigated  lands  do  not  suffer  soil 
deterioration  as  a  result  of  the  slow  processes  of 
alkalinization  or  salinization.  This  paper  presents  a 
compilation  of  the  important  criteria  developed  in 
various  laboratories  around  the  world  for  quality 
rating  of  irrigation  water,  together  with  critical 
appraisals  of  such  indices  in  terms  of  their  proper 
utilization.  In  doing  so,  4  crucial  points  must  be 
kept  in  mind:  ( 1 )  nature  of  the  water,  (2)  nature  of 
the  soils,  (3)  crops  grown,  (4)  water  application 
method.  The  best  initial  estimates  of  water 
suitability  may  be  guessed  from  electrical 
conductivity  measurements.  This  alone  is 
inadequate.  Concepts  and  determinations  of  Na 
hazards  are  discussed.  Graded  curves  are  presented 
of  salinity  and  alkalinity  quality  class  ratings 
expressed  in  the  form  of  Na  absorption  ratio  values. 
The  significance  of  bicarbonates,  boron,  chlorides 
and  sulfates  are  discussed.  The  relative  tolerance  of 
crops  to  salinity  is  then  tabulated.  (Casey-Arizona) 
W71-10508 


USE  OF  HIGH  SALINITY  WATER  FOR 
IRRIGATION  (Ispol'zovaniye  vody  povyshennoy 
mineralizatsii  v  tselyakh  orosheniya), 

Vsesoyuznyi  Nauchno-Issledovatelskii  Institut 
Gidrotekhniki  i  Melioratsii,  Moscow  (USSR). 
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O.  G.  Grammatikati,  V.  A.  Yemel'yanov,  and  G.  S. 

Nesterova. 

Gidrotekhnika    i    Melioratsiya,    No    3,    p    59-66, 

March  1971.  8  p,  3  tab. 

Descriptors:  'Saline  water,  *Water  quality, 
•Irrigation  practices,  'Irrigation  water,  'Salinity, 
Salts,  Crop  production,  Farm  management.  Fresh 
water.  Sea  water,  Crop  response.  Humid  areas, 
Leaching,  Foreign  countries,  Foreign  research. 
United  States. 

Identifiers:  'USSR,  Vologda  Oblast,  Leningrad 
Oblast,  Novgorod  Oblast,  Tunisia,  India,  Italy, 
Israel,  Spain,  Mineralization. 

The  usefulness  of  saline  water  for  irrigation  is 
determined  by  the  interaction  of  numerous  factors 
including  (I)  total  salt  content  of  water,  (2) 
chemical  composition  of  water,  (3)  particle-size 
composition  and  water-physical  properties  of  soil, 
(4)  salt  content  and  composition  of  soil,  (S) 
climate,  (6)  extent  of  area  drainage,  (7)  amount  of 
irrigation  water,  (8)  irrigation  practices,  and  (9) 
crop  management  and  response.  The 
mineralization  of  the  groundwaters  used  in  1958- 
64  to  irrigate  various  crops  in  the  humid  regions  of 
the  Vologda,  Leningrad  and  Novgorod  Oblasts 
varied  between  0.35  and  20.0  g/liter.  The  yield  of 
rye,  wheat,  barley,  pea,  cabbage,  potato,  and 
tomato,  irrigated  at  low  saline  water  application 
rates  (150-300  cu  m/ha)  was  15-60%  higher  than 
that  in  the  control.  In  1961-63  the  rye  yield  from  a 
saline  water  irrigation  was  15-22  cntr/ha  as 
compared  with  10-15  cntr/ha  obtained  from  a  fresh 
water  irrigation.  High  salinity  water  (4-6  g/liter) 
may  be  used  in  irrigated  agriculture  in  many 
regions  of  the  USSR,  privided  strict  measures  are 
observed  to  prevent  salt  accumulation  in  the  root 
zone.  (Josefson-USGS) 
W71-10589 


SALT      ACCUMULATION      IN      SOILS      AND 

GROUNDWATER  OF  IRRIGATED  AREAS  OF 

RIVER  VALLEYS  IN  TADZHIKISTAN  (Protsessy 

solenakopleniya   v   pochvenno-gruntovykh   vodakh 

na      oroshayemykh      zemlyakh      rechnykh      dolin 

Tadzhikistana), 

Tadzhik  Scientific  Research  Inst,  of  Soil  Science, 

Dushambe. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-10832 


RESULTS  OF  LARGE-SCALE  LEACHING   OF 

NEWLY        IRRIGATED        LAND        IN        THE 

GOLODNAYA  STEPPE  (Rezul'taty 

proizvodstvennykh  promyvok  na  zemlyakh  novogo 

orosheniya  Golodnoy  stepi), 

Akademiya    Nauk    SSSR,    Moscow.    Pochvennyi 

Institut. 

For  primary  bibliographic  entry  see  Field  04A. 

W7I-10833 

3D.  Conservation  in  Domestic  and 
Municipal  Use 


ASSESSMENT        ANALYSIS        FOR        WATER 
SUPPLY  ALTERNATIVES, 

Army  Corps  of  Engineers,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  06B. 
W7I-1051I 


THE    EFFECT    OF    PRICE    ON    LONG     RUN 
WATER  SUPPLY  BENEFITS  AND  COSTS, 

Nebraska       Univ.,      Lincoln.       Dept.      of      Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  06B. 

W7I-I0513 


A  GEOGRAPHICAL  SYSTEMS  ANALYSIS  OF 
THE  WATER  SUPPLY  NETWORKS  OF  THE 
NEW  YORK  METROPOLITAN  REGION, 

Columbia  Univ  ,  New  York.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  06D. 
W7I-I05I9 


IN     EVOLVING 
FOR        WATER 


INSTITUTIONAL     PATTERS 
REGIONAL        PROGRAMS 
RESOURCE  MANAGEMENT, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-10642 


ASSESSMENT       ANALYSIS       FOR       WATER 
SUPPLY  ALTERNATIVES, 

Corps  of  Engineers,  Alexandria,  Va.  Inst,  of  Water 

Resources;  and  Colorado  State  Univ.,  Fort  Collins; 

and  Washington  State  Univ.,  Pullman. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-10858 


MULTISTAGE  MARGINAL  COST  MODEL  OF 
INVESTMENT-PRICING  DECISIONS: 

APPLICATION   TO   URBAN    WATER   SUPPLY 
TREATMENT  FACILITIES, 

Cornell  Univ.,  Ithaca.  Dept.  of  City  and  Regional 

Planning. 

For  primary  bibliographic  entry  see  Field  05F. 

W71-10861 


3E.  Conservation  in  Industry 


BENEFICIAL    USES    OF    WASTE    HEAT--AN 
EVALUATION, 

Environmental     Protection     Agency,     Corvallis, 

Oregon.  Pacific  Northwest  Water  Lab. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-10748 


3F.  Conservation  in  Agriculture 


THE  DUST  BOWL  IN  THE  1970s, 

Minnesota       Univ.,       Minneapolis.       Dept.       of 
Geography. 
John  R.  Borchert. 

Presidential  Address,  66th  Annual  Meeting, 
Association  of  American  Geographers,  San 
Francisco,  August,  1970.  Annals,  Association  of 
American  Geographers,  Vol  61,  No  1,  p  1-22, 
March  1 97 1 .  1 3  fig,  3  tab,  1  1 0  ref. 

Descriptors:  'Grasslands,  'Droughts,  'Great 
Plains,  'Cycles,  'Water  resources  development, 
Semiarid  climates,  Social  aspects,  Migration, 
Weather  patterns,  Credit,  Economics  of  scale, 
Crop  response,  Wheat,  Cattle,  Federal  govern- 
ment, Irrigation  programs,  Economic  impact, 
Subhumid  climates,  Diversification,  Management, 
Rainfall,  Municipal  water,  Soil  erosion. 
Geographical  regions. 

Identifiers:  'Dust  Bowl,  'Crop  subsidies,  'Drought 
perception. 

Major  droughts  have  periodically  struck  the  Great 
Plains  and  bordering  prairie  areas  in  cyclical 
sequences.  The  midpoints  of  the  past  4  major 
extensive  drought  periods  were  1892,  1912,  1934 
and  1953,  and  the  mean  interval  between 
midpoints  is  21  years.  These  rhythmic  occurrences 
are  associated  with  contemporaneous  rhythmic 
shifts  of  meridional  and  zonal  atmospheric 
circulation  patterns  and  moisture  delivery  on  a 
large  scale.  Extrapolating  from  the  previous 
records,  a  severe  drought  is  indicated  for  the  mid- 
1970s.  During  past  droughts,  farm  production  has 
catastrophic-ally  declined  and  severe  strains  were 
placed  on  municipal  water  systems.  The  aggregate 
political,  social,  economic  and  geographic  effects 
are  most  clearly  reflected  in  the  fate  of  the  individ- 
ual farmer  and  the  development  of  federal 
programs.  While  federal  programs  are  designed  to 
save  existing  farm  units,  migration  out  of 
agriculture,  combined  with  economies  of  scale  and 
new  management  practices  have  resulted  in  fewer, 
larger,  more  diversified  farms.  Indirect  feed  grain 
subsidies  and  crop  diversification  have  also  acted 
to  increase  livestock  feeding.  The  economics  of 
federal  programs  and  farm  credit  are  discussed. 
While    rural    populations    have    decreased,    urban 


center  populations  have  increased.  Urban  water 
supplies  have  been  severely  threatened  by  the 
droughts,  but  planned  improvements  in  municipal 
water  resources  have  rarely  occurred.  Future 
droughts  will  accelerate  all  of  these  trends.  It  is  felt 
that  this  region  may  be  offering  a  preview  of  the 
long-term  behavior  of  developed  societies  as  they 
approach  resource  ceilings.  (Casey-Arizona) 
W71-10482 


KAREZES  IN  AFGHANISTAN  (IN  GERMAN), 

Christoph  Jentsch. 

Erdkunde,  Vol  24,  No  2,  p  1 12-120,  1970.  3  fig,  9 

ref. 

Descriptors:  'Groundwater,  'Social  aspects,  'Arid 
lands,    'Irrigation    systems,    'Water    distribution 
(Applied),   Potable   water,  Surveys,  Topography, 
Salinity,  Water  control,  Water  delivery. 
Identifiers:  'Afghanistan,  'Karezes. 

Karezes  are  groundwater  canals  that  supply 
drinking  water  and  irrigation  water  to  arid  lands. 
Built  thousands  of  years  ago  in  Iran  and 
Afghanistan,  these  ingenious  closed  systems  suffer 
almost  no  evaporative  loss.  They  are  ideally  suited 
for  supplying  drinking  water  because  there  is  no 
pollution  danger  and  rapid  water  flow  prevents 
stagnation.  Afghanistan  topographic  survey  maps 
published  in  the  past  few  years  have  facilitated 
analyses  of  the  distribution  of  these  systems.  Of 
50,000  sq.  km.  of  irrigated  land  in  the  country,  20% 
derive  their  water  from  karezes,  this  percentage  is 
steadily  declining  because  of  a  variety  of  social  and 
technological  factors.  These  systems  are  not  the 
accomplishments  of  single  individuals,  but  the 
results  of  group  effort  in  construction  and 
maintenance.  Almost  all  new  irrigation  develop- 
ments utilize  modern  diesel  pumps  imported  from 
Czechoslovakia.  As  a  result,  the  occupation  of 
kareze  building  has  virtually  disappeared,  and  all 
current  activity  is  largely  maintenance  activity 
involved  in  silt  cleaning  and  salination  prevention. 
(Casey-Arizona) 
W71-10484 


PROBLEMS   OF   DESERT    AGRICULTURE   IN 
PUNJAB  HARYANA  AND  WEST  RAJASTHAN, 

Government    Coll.,    Mandi,    (India).     Dept.    of 

Geography. 

K.  L.Joshi. 

Science  and  culture,  Vol  35,  No   10,  p  550-555. 

October  1970.  3  fig,  1  tab,  2  ref. 

Descriptors:    'Arid   lands,    'Rainfall   distribution, 
'Sands,  'Cultivated  lands,  'Winds,  Soil  moisture, 
Deserts,    Grazing,    Crop    response,    Geographical 
regions.  Groundwater,  Semiarid  climates.  Runoff. 
Identifiers:  'India,  'Rajasthan  Desert, 

•Desertification,  'Exsiccation,  'Sand  dunes. 

Unlike  many  deserts,  the  Rajasthan  Desert  is  a  set- 
tled agricultural  region  where  cropping  and  grazing 
are  the  major  industries.  Examination  of  the  area 
reveals  a  random  variation  in  distribution  of 
cultivated  acreage.  Due  to  high  irregularities  in 
amount  and  distribution  of  rainfall,  the  desert  sands 
are  constantly  encroaching  along  the  discontinuous 
fringes  of  cultivated  strips  and  the  peasants  are 
constantly  involved  in  occupance  extension  during 
better  rainfall  years  and  struggles  against  incoming 
deterioration  in  poorer  years.  The  most  critical 
complex  of  varying  natural  factors  influencing 
cropped  areas  is  the  periodic  advance  or  recession 
of  sand  in  proportion  to  wind  force  and  locally 
changing  direction  in  combination  with  irregularit- 
ies in  rainfall  and  underground  water  table.  The 
problems  facing  agriculture  are  reviewed  in  detail 
within  the  broad  patterns  of  desert  formations  in  4 
major  areas:  (1)  Semiarid  Punjab-Haryana 
Margins;  (2)  Sandy  Desert  Plains;  (3)  Sand-free 
Peneplain  of  Midwest  Rajasthan,  (4)  Sand  dune 
topography  of  Churu.  (Casey-Arizona) 
W7I -10486 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Conservation  in  Agriculture — Group  3F 


EL  DESIERTO  DE  SECHURA,  PERU: 
PROBLEMS  OF  AGRICULTURAL  USE  OF 
DESERTS, 

David  H.  K.  Amiran. 

Revista  Geografica,  No.  72,  p  7-12,  June  1970.  1 

fig 

Descriptors:  'Arid  lands,  'Irrigation  practices, 
♦Saline  water,  *Soil  contamination,  *Land  use, 
Land  management,  Resource  allocation,  Water 
conservation,  Cotton,  Rice,  Groundwater, 
Reservoirs,  Water  resources  development,  Water 
sources,  Crops,  Environmental  effects, 
Evaporation,  Regional  analysis,  Pest  control. 
Identifiers:  *Peru,  'Peruvian  Desert. 

Agriculture  development  in  desert  regions  is 
subject  to  many  problems  and  this  is  well  illustrated 
n  the  agricultural  development  area  of  Piura,  Peru, 
vhich  is  located  in  the  Desert  of  Sechura,  one  of 
he  widest  sections  of  the  Peruvian  Coastal  Desert. 
Established  about  40  years  ago,  the  area  has  1300 
arming  units  of  40  ha  each.  Cotton  is  the  main 
:rop,  and  it  is  irrigated  by  basin  flooding  from  the 
'iura  River.  Additional  water  sources  are  wells  that 
ire  suffering  from  severe  overdrafts  and 
:onsequent  rising  salinity  levels,  leading  to 
:xtensive  land  deterioration.  The  river  itself  turns 
nto  an  alkaline  drainage  ditch  during  low  water 
eason  due  to  lack  of  a  separate  drainage  system  for 
emoving  used  irrigation  waters.  A  sizable  storage 
eservoir  with  a  capacity  of  258  million  cubic 
neters  has  been  built  at  San  Lorenzo,  but  suffers 
rom  enormous  evaporative  losses  and  an 
nsufficient  regional  hydrologic  data  base. 
Vmazingly,  in  this  region  sufereing  from  a 
pectrum  of  resource  problems,  there  is  no 
gricultural  research  station.  Not  far  to  the  north, 
he  large  efficient  Mallares  farm  (6000  ha) 
urnishes  a  startling  contrast  in  desert  agriculture, 
ntelligent  local  management  results  in  a 
rosperous  enterprise,  integrating  advanced 
griculture  techniques,  biological  pest  control  and 
linimum  use  of  pesticides  and  artificial  fertilizers, 
nd  first  and  foremost,  a  strict  irrigation  cum 
rainage  regime.  (Casey-Arizona) 
/71-10490 


HE  CARRYING  CAPACITY  OF  NATURAL 
ND  IMPROVED  LAND  IN  DIFFERENT 
LIMATIC  ZONES, 

lelbourne     University,    School    of    Agriculture, 

ictoria,  Australia. 

I.  J.  Sharkey. 

lammalia,  Vol  34,  No  4,  p  564-572,  December 

970.  2  tab,  35  ref. 

escriptors:  'Climatic  zones,  'Grazing,  'Biomass, 

Herbivores,    'Ecosystems,    'Carrying    capacity, 

roductivity.   Tropical    regions,    Land    resources, 

and    management,   Wildlife,    Domestic   animals, 

rid  lands.  Animal  populations,  Tropical  regions, 

rasslands. 

lentifiers:  'Ungulates,  'East  Africa. 

arrying  capacity  is  defined  as  the  weight  of 
limals  of  a  single  or  mixed  population  that  can  be 
ipported  permanently  on  a  given  area.  The 
[istent  data  on  carrying  capacities  are  reviewed 
id  tabulated  for  a  number  of  climatic  zones  at 
irious  stages  of  development  and  at  various  levels 
'soil  fertility.  Wildlife  carrying  capacities  refer  to 
ixed  herbivore  populations  while  those  of 
imestic  ecosystems  refer  to  a  single  species 
heep  or  cattle).  In  both  situations  carrying 
ipacities  varied  widely.  In  the  Sahara  and 
midesert  steppes,  standing  crop  biomass  varied 
»m  2-1,100  Ib/sq  mile,  while  it  reached  record 
vels  of  104,000-108,000  Ib/sq  mile  in  east 
frican  savannahs.  Due  to  great  natural  and 
duced  levels  of  soil  moisture  and  fertility, 
imestic  ecosystems  generally  achieved  levels  10 
nes  higher.  In  arid  regions,  land  development  for 
azing  may  not  be  economically  feasible,  and  act- 
il  potential  carrying  capacities  must  be  carefully 
viewed.  (Casey-Arizona) 
71-10497 


PHYSICAL  ENVIRONMENT  AND  ITS 
SIGNIFICANCE  FOR  ECONOMIC  DEVELOP- 
MENT, WITH  SPECIAL  REFERENCE  TO 
ETHIOPIA, 

For  primary  bibliographic  entry  see  Field  06B. 
W71-10498 


GRASS  SEED  PRODUCTION  IN 

NEVADA-NEVADA  HAS  MANY  AREAS 
WHERE  GRASS  SEED  CAN  BE  PRODUCED, 

Nevada    Univ.    Reno.    Dept    of  Agronomy;    and 

Nevada     Univ.,     Reno.     Agricultural     Extension 

Service. 

E.  H.  Jensen,  and  B.  Brooks  Taylor. 

Nevada  Ranch  and  Home  Review,  Vol  4,  No  4, 

Fall-Winter  1968-1969,  p  5-7.  1  tab,  3  fig. 

Descriptors:  'Crop  production,  'Grasses,  'Seeds, 
•Crop  response,  'Soil-water-plant  relationships, 
Sprinkler  irrigation,  Nitrogen,  Wheat  grasses.  Fesc- 
ues, Bromegrass,  Kentucky  bluegrass,  Profit, 
Economic  feasibility,  Planting  management. 
Fertilization,  Irrigation  efficiency,  Harvesting, 
Marketing,  Emerging  vegetation  stage,  Drying, 
Moisturestress,  Germination,  Nevada,  Arid  lands. 

Sprinkler  irrigated  and  nitrogen  fertilized  grass- 
seed  experiments  from  1965-67  at  the  Central 
Nevada  Field  Laboratory  (Austin,  Nevada) 
indicate  that  slender  wheatgrass  and  meadow 
fescue  were  highest  producers,  bromegrass,  tall 
oatgrass,  tall  fescue  and  latar  orchardgrass  were 
promising.  Kentucky  bluegrass  offers  seed 
production  potential  also.  Grass  seed  may  be 
economically  produced  in  much  of  Nevada  where 
markets  are  established.  Profitable  grass  seed 
production  includes  good  row  or  solid  stands, 
seeds,  seeding  rate  and  planting,  fertilization, 
irrigation,  harvesting  and  marketing.  Light 
irrigation  during  emergence  prevents  soil  crusting 
and  drying.  Spring  irrigation  demands  are  low.  The 
crop  must  not  become  moisture  stressed.  Good  soil 
moisture  is  necessary  after  heading  to  produce  full 
seeds.  Watering  should  be  reduced  after  harvesting 
to  insure  dormancy.  A  table  shows  yield,  purity  and 
germination  data  for  15  varieties.  Photographs 
show  6  potentially  commercial  seed  varieties. 
(Popkin-Arizona) 
W71-I0500 


COMMUNITY     RESOURCE     DEVELOPMENT: 

EMPHASIS        FOCUSES       ON        ECONOMIC 

DEVELOPMENT  OF  RURAL  COMMUNITIES; 

RECREATION       AREAS       DEVELOPED       AS 

TOURIST  ATTRACTIONS, 

Nevada     Univ.,     Reno.     Agricultural     Extension 

Service. 

L.  Clair  Christensen. 

Nevada  Ranch  and  Home  Review,  Vol  4,  No  4, 

Fall-Winter  1968-1969,  p  8-9.  2  fig. 

Descriptors:  'Economic  impact,  'Irrigation 
programs,  'Recreation  facilities,  'Tourism, 
'Lakes,  Water  utilization.  Non-consumptive  use, 
Nevada,  Reservoirs,  Water  supply.  Municipal 
water,  Employment,  Financing,  Fishing,  Water 
skiing,  Camp  sites,  Rural  areas. 

Emphasis  is  placed  on  developing  recreation  for 
tourists  as  a  rural  development  solution  to  the 
problems  of  small-farm  unprofitability  and  sagging 
economy.  Community  Resource  Development 
began  in  1957  in  Lincoln  County  when  mining  shut 
downs  caused  unemployment.  The  development 
program  expanded  to  the  State  of  Nevada,  and 
included  federal  and  state  agencies,  and  volunteer 
organizations  such  as  the  Resource  Action  Council. 
Activities  range  from  construction  of  recreational 
reservoirs  to  municipal  water  systems.  Eagle  Valley 
Reservoir,  funded  by  county,  federal  and  private 
funds,  is  so  successful  in  Lincoln  County,  that  a 
second  reservoir  is  planned.  Over  6,000  visitors 
fished  and  water  skiied  in  Eagle  Valley  in  1968. 
Small  lakes  are  being  connected,  and  a  ski  area  is 
developing.  Fishing  reservoirs,  municipal  water 
supplies  and  camps  were  built  to  improve 
economic  development  in  central  Nevada. 
Irrigation  projects  are  also  sponsored.  Economic 


guidelines  are  established  by  the  program. 
Engineering  plans  are  developed  by  the 
Agricultural  Economics  and  Education  Division  of 
the  College  of  Agriculture.  Photographs  show 
spillway  and  water-related  recreationists  on  2 
community  resource  development  reservoirs. 
(Popkin-Arizona) 
W7I-10501 


POTENTIAL  PHOTOSYNTHESIS  AND  CROP 
PRODUCTIVITY, 

Hawaii  Univ.,  Honolulu. 

Jen-Hu  Chang. 

Supported    by    Environmental    Science    Service 

Administration      Contract      E-44-67G.      Annals, 

Association  of  American  Geographers,  Vol  60,  No 

l,p 92-101, March  1970.  8  fig,  1  tab,  31  ref. 

Descriptors:  'Solar  radiation,  'Photosynthesis, 
•Producitivty,  'Crop  response,  'Climatic  data, 
Photoperiodism,  Soil  moisture,  Rainfall,  Model 
studies,  Estimating  equations.  Light  penetration, 
Saturation,  Cotton,  Rice,  Sugarcane,  Latitudinal 
studies,  Tropical  regions,  Elevation,  Environmental 
effects,  Economic  feasibility,  Sugar  beets, 
Regression  analysis,  Seasonal,  Canopy, 
Temperature,  Respiration. 

Identifiers:  'Saturation  light  intensity,  'Developing 
countries,  'Double-crop  index. 

Crop  developments  during  successive  stages  of  a 
life  cycle  are  conditioned  by  different  climatic 
factors  and  the  values  of  these  critical  factors  vary 
with  crop  species  and  even  varieties.  Assuming 
complete  canopy  cover  and  adequate  water  and 
nutrient  supplies,  it  is  possible  to  construct  a  family 
of  curves  expressing  gross  photosynthesis  of  sugar 
beets  as  a  function  of  solar  radiation  and  day 
lengths.  Net  photosynthesis  is  calculated  by 
subtracting  empirically-derived  temperature- 
dependent  respiration  values  from  gross 
photosynthesis.  Using  this  model  with  world-wide 
weather  station  data,  global  potential 
photosynthesis  maps  were  constructed  for  4-  and  8- 
month  summer  growing  periods.  Latitudinal 
variations  were  summarized  and  correlations  were 
made  with  several  of  Koppen's  climatic  types. 
Excepting  the  cold  polar  regions,  the  lowest  4- 
month  values  were  found  in  the  tropics,  while  the 
highest  values  were  found  along  west  coasts  near 
60  degrees  latitude.  For  both  the  8-month  period 
and  the  annual  mean,  the  Mediterranean  type  of 
climate  has  the  highest  potential  productivity,  and 
equatorial  regions  the  lowest.  Using  the  model, 
computed  potential  photosynthesis  was  correlated 
with  actual  crop  yields  of  rice,  cotton  and 
sugarcane  of  leading  producing  countires  from 
different  latitudes.  The  correlations  were  highly 
significant.  Most  of  the  undeveloped  countries  had 
low  potential  photosynthesis  and  fell  below  the 
regression  line,  while  the  opposite  was  true  for 
developed  countries.  This  implies  that  physical 
factors  are  primary  in  agricultural  development 
and  must  be  carefully  considered  before  develop- 
ment projects  are  undertaken.  (Casey-Arizona) 
W71-10502 


SPATIAL  ORGANIZATION  OF  AGRICULTURE 
IN  SOME  NORTH  INDIAN  VILLAGES.  PART  I, 

Reading  University,  U.K.,  Geography  Department. 
Reading  Univ.,  (England).  Dept  of  Geography. 
P.  M.  Blaikie. 

Transactions,  Institute  of  British  Geographers  No 
52,  p  I -40,  March  1971.  16  fig,  12  tab,  30  ref. 

Descriptors:  'Spatial  distribution,  'Farm 
management,  'Distance,  'Irrigation,  'Semiarid 
climates,  Statistical  models,  Correlation  analysis. 
Crop  production,  Social  aspects,  Economic 
efficiency,  Monsoons,  Irrigation  canals. 
Transportation,  Land  use.  Seasonal,  Crop 
response,  Dry  farming,  Resource  allocation, 
Mapping,  Rainfall,  Tax  rate,  Fallowing,  Regression 
analysis. 

Identifiers:  'India,  'Principal  components  analysis, 
'Locational  analysis,  'Crop  zoning,  'Movement 
minimization. 
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Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F — Conservation  in  Agriculture 


Agricultural  spatial  organization  reflect  an  attempt 
at  optimal  resource  allocation  by  choosing  from  a 
variety  of  alternate  strategies.  Using  field  data  from 
4  selected  northern  India  villages,  2  in  western 
Rajasthan  and  2  in  the  Punjab  region,  an  attempt 
was  made  to  analyze  the  relevant  variables  involved 
in  agricultural  decision-making  and  thereby  test  a 
general  hypothesis  explaining  regional  spatial 
organizaton.  The  western  Rajasthan  region  has  few 
irrigation  wells  and  low  rainfall  which  is  extremely 
variable,  both  temporally  and  spatially.  Dry 
farming  is  predominant  and  land  holdings  are 
fractionated  to  ensure  that  at  least  some  part  of  a 
holding  will  receive  rainfall  in  any  given  year.  Sim- 
ple-crop cultivation  in  fields  distant  from  the 
village  core  incurs  high  transport  costs.  By 
contrast,  the  Punjab  region  is  characterized  by 
more  reliable  rainfall,  an  extensive  irrigation  canal 
system,  double  and  triple  cropping  and  a  higher 
proportion  of  cash  crops.  The  model  to  be  tested  is 
a  modified  version  of  the  Thunen  Hypothesis,  and 
states  that  as  transport  outlay  increases  with 
increasing  distance  from  the  cultivator's  home, 
there  will  be  decreases  in  input  per  hectare, 
manuring  levels  and  land  taxation  and  increases  in 
fallowing.  An  interlocking  design  was  set  up  using  a 
variety  of  multivariate  statistics,  whose 
applicability  and  accuracy  are  discussed  in  detail. 
In  the  western  Rajasthan  villages,  existence  of  crop 
zoning  and  observed  preferred  crop  planning 
distances  accorded  well  with  the  distance-decay 
hypothesis.  In  the  Punjab  villages,  however,  the 
hypothesis  was  not  confirmed.  Spatial  variations  in 
the  presence  and  quality  of  irrigation  facilities  were 
the  controlling  factors  in  agricultural  organization. 
(Casey-Arizona) 
W7I-10503 


NOMADISM  AND  LAND  USE  IN  SOMALIA, 

Texas  Technological  Coll.,  Lubbock.  International 
Center  for  Arid  and  Semi-Arid  Land  Studies. 
Thadis  W.  Box. 

Economic  Development  and  Cultural  Change,  Vol 
19,  No  2,  p  222-228,  January  1971.  13ref. 

Descriptors:  'Grazing,  *Arid  lands,  'Livestock, 
•Land  management,  'Water  holes,  Geographical 
regions,  Social  aspects,  Economic  impact,  Rainfall, 
Human  population.  Foreign  trade,  Ecosystems, 
Land  tenure. 
Identifiers:  'Nomadism,  'Somalia,  'Camels. 

The  climate  of  Somalia  is  dry  tropical.  Annual 
rainfall  is  extremely  variable,  ranging  from  1-24 
inches  per  year,  divided  between  spring  and 
autumn  rains.  Only  about  12%  of  the  land  is 
cutivatable,  and  livestock  production,  involving 
camels,  sheep,  goats  and  cattle,  supports  about 
73%  of  the  population.  The  Somali  herdsmen  have 
evolved  a  system  of  nomadic  rotation  of  rangeland 
that  results  in  a  balance  between  range  vegetation 
and  animal  needs.  In  the  wet  season,  herds  are 
scattered  onto  the  ranges  receiving  rainfall.  During 
the  dry  season  clans  are  concentrated  near  their 
home  wells  over  which  they  have  primary  rights. 
Scattering  again  when  rains  reappear  relieves  the 
grazing  pressures  around  the  waterholes.  Recent 
studies  indicate  that  numbers  of  herd  animals  are 
increasing  and  that  a  large  percentage  of  livestock 
production  is  being  sold  outside  the  country.  There 
are  various  estimates  indicating  that  up  to  90%  of 
the  hard  currency  coming  into  the  country  may 
come  through  sales  of  nomadic  livestock.  Recently 
a  number  of  foreign  studies  have  suggested  the 
elimination  of  nomadic  pastoralists  and  their 
resettlement  as  sedentary  farmers.  The  author 
contends  that  under  the  ecologic,  economic  and 
cultural  conditions  now  existing,  nomadic  land  use 
is  the  best  utilization  of  the  existing  resource.  A 
system  of  land  tenure  protecting  and  encouraging 
nomadism  should  be  initiated  in  conjunction  with 
improved  nomadic  range  management  programs. 
fCiscy- Arizona) 
W7I-I0504 


RESULTS  OF  TESTING  THE  DOS-400  SPRIN- 
KLER IN  THE  GOLODNAYA  STEPPE 
(Rezul'taty  ispytaniy  dozhdeval'noy  mashiny  DOS- 
400  v  Golodnoy  stepi), 

Vsesoyuznyi      Nauchno-Issledovatelskii      Institut 
Khlopkovodstva,  Tashkent  (USSR). 
V.  M.  Legostayev,  I.  S.  Kalyuzhnyy,  V.  M. 
Vesmanov,  K.  G.  Abel',  and  S.  A.  Tetevosyan. 
Gidrotekhnika    i    Melioratsiya,    No    3,   p    50-58, 
March  1 97 1 .  9  p,  1  fig,  5  tab,  3  ref. 

Descriptors:  'Sprinkler  irrigation,  'Irrigation 
systems,  'Irrigation  effects,  Evaporation, 
Transpiration,  Furrow  irrigation.  Cotton,  Moisture 
content,  Discharge  (Water),  Equipment,  Precip- 
itation (Atmospheric),  Harvesting. 
Identifiers:  'USSR,  Kazakhstan,  Golodnaya 
Steppe,  Moisture  capacity. 

Evaporation  losses  from  a  soil  may  be  reduced  by 
decreasing  the  traveling  speed  of  a  sprinkler  and 
the  length  of  its  pass.  To  reduce  evaporation  losses 
to  a  minimum  and  achieve  a  maximum  application 
efficiency,  stationary  sprinkler  irrigation  systems 
may  be  used.  The  DOS-400  sprinkler,  designed  for 
use  in  the  Golodnaya  Steppe  of  southeast 
Kazakhstan,  may  be  employed  in  stationary  sprin- 
kler systems  when  water  is  applied  at  a  rate  of  less 
than  700  cu  m/ha  or  in  combination  systems  using 
stationary  systems  with  portable  sprinklers  when 
the  application  rate  is  higher  than  700  cu  m/ha. 
The  DOS-400  sprinkler  is  recommended  for  use  in 
stationary  systems  when  the  water  application  rate 
is  higher  (1,000-1,200  cu  m/ha),  provided  no 
surface  runoff  results.  Changes  in  the  present 
design  of  the  DOS-400  and  in  its  basic  technical 
parameters  are  contemplated  with  a  view  toward 
reducing  the  weight  of  the  sprinkler  to  20  metric 
tons,  increasing  the  discharge  of  water  from  the 
sprinkler  to  200  liter/sec  and  decreasing  sprinkling 
intensity  of  0.4-0. 5  mm/min.  (Josefson-USGS) 
W71-I0590 


Ql  AI.ITY  RATING  OF  IRRIGATION  WATER, 

Indian  Agricultural  Research  Inst.,  New  Delhi. 
Poi  primary  bibliographic  entry  sec  Field  03C. 
W7I    10508 


A  METHOD  FOR  INCORPORATING 
AGRICULTURAL  RISK  INTO  A  WATER 
RESOURCE  SYSTEM, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Economics. 

J.  R.  Conner,  R.  J.  Freund,  and  M.  R.  Godwin. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  506-516, 

June  1 97 1 .  1  1  p,  4  fig,  3  tab,  22  ref. 

Descriptors:  'Risks,  'Water  resources  develop- 
ment, 'Reservoirs,  'Irrigation  efficiency. 
Agricultural  engineering,  Simulation  analysis. 
Planning,  Optimization,  Input-output  analysis, 
Economics,  Model  studies,  Texas,  Irrigation  water. 
Identifiers:  'Twinn  Buttes  Reservoir  (Tex). 

The  objective  involved  identification  of  optimal 
characteristics  of  an  irrigation  reservoir  (Twinn 
Buttes  Reservoir,  San  Angelo,  Texas),  taking  into 
account  two  major  risk  components:  the  variable 
hydrologic  inputs  and  the  economic  reactions  of 
farmers  to  uncertainties  in  water  deliveries.  The 
methodology  employed  consisted  of  a  combination 
of  simulation  and  response  surface  techniques.  The 
development  of  the  model  and  subsequent  analysis 
procedures  were  divided  into  four  phases:  ( 1 ) 
description  of  the  reservoir  irrigation  system 
including  the  characteristics  of  the  reservoir  and 
physical  inputs  and  outputs;  (2)  description  of  the 
agricultural  enterprises  which  receive  irrigation 
water  from  the  reservoir  and  reactions  of  farmers 
to  uncertain  water  deliveries;  (3)  simulation  of  the 
system  and  subsequent  farmer  reactions  including 
the  development  of  necessary  data  inputs  for 
simulation;  and  (4)  investigation  of  optimum  and 
near  optimum  reservoir-irrigation  systems  and  an 
examination  of  the  expected  behavior  of  farmers 
for  these  systems.  The  results  obtained  indicated 
that  the  farmers'  reactions  had  recognizable  effects 
on  both  the  system  design  variables  and  the 
farmers'  own  cropping  plans  although  these 
reactions  were  not  particularly  strong.  (Veverka- 
Cornell) 
W7I-I0853 


SIMULATION   MODELS  OF   WATER   SUPPLY 

FOR    IRRIGATION    IN    WATER    RESOURCES 

SYSTEMS, 

Zdenek  Kos. 

ICID     Bulletin,     International     Commission     of 

Irrigation  and  Drainage,  Chanakyapuri,  New  Delhi, 

p  47-52,  January  1970.  6  p,  2  tab,  8  ref. 

Descriptors:   'Water  supply,  'Irrigation,  'Model 
studies,   'Simulation  analysis,  Digital  computers, 
Costs,  Irrigation  efficiency. 
Identifiers:  'Labe  River. 

Digital  computer  simulation  models  of  water 
resource  systems  were  applied  to  the  catchment 
area  of  the  Upper  and  Middle  part  of  the  Labe 
River,  where  the  main  objective  was  the  delivery  of 
water  for  irrigation  purposes.  Using  simulation,  a 
method  of  calculating  a  chronological  series  of 
monthly  water  data  compatible  with  the  historical 
hydrological  input  data  was  developed.  For  the 
optimization  model,  the  value  of  net  gains  from  the 
water  resources  system  discounted  to  the  initial 
stage  served  as  an  objective  function.  For  the 
calculation  of  values  the  usual  costs  and  the  price 
of  water  were  determined.  This  was  done  in  a 
speculative  way  on  the  basis  of  simulated  demand 
curves.  Two  basic  alternatives  of  the  simulation 
model  were:  (1)  as  a  static  model,  with  constant 
requirements  for  withdrawal  of  water  and  constant 
capacity  of  dams  during  the  life  of  the  system;  and 
(2)  as  a  dynamic  model,  where  the  requirements 
during  the  life  of  the  water  resources  system 
increased,  a  new  dam  was  constructed  and  the  time 
of  its  construction  was  optimalized.  For  the 
evaluation  of  the  results,  the  synthetic  input  data 
were  constructed  and  the  variance  of  the  values  of 
the  objective  function  were  considered.  The 
distribution  curves  of  annual  water  duty  were 
constructed  to  demonstrate  the  influence  of  water 
resources  systems  of  the  water  duty.  (Veverka- 
Cornell) 
W71-10870 


AN  ALGORITHM  FOR  IRRIGATION  PROJECT 
PLANNING, 

Harvard    Univ.,    Cambridge,    Mass.    Centre    for 

Population  Studies. 

Peter  Rogers,  and  Douglas  V.  Smith. 

ICID     Bulletin,     International     Commission     of 

Irrigation  and  Drainage,  Chanakyapuri,  New  Delhi, 

p  1 5-30,  46,  January  1 970.  1 7  p,  5  fig,  II  tab,  6  ref. 

Descriptors:       'Irrigation,      'Project      planning, 
'Linear      programming,       'Surface-groundwater 
relationships,  Economics,  Water,  Crops. 
Identifiers:  'East  Pakistan. 

To  examine  demand  for  irrigation  water  and 
alternative  supply  sources  and  to  provide 
interface  with  more  traditional  methods  of  analysis, 
a  linear  programming  model  was  developed.  This 
deterministic  and  static  model  focussed  on  the 
interactions  of  a  surface  water-ground  water 
system  within  the  economic  context  of  irrigation 
management.  The  program  selected  the  tubewell, 
canal,  and  surface  drainage  capacities,  the  project 
size,  and  the  cropping  pattern.  Monthly  operation 
of  the  system  was  assumed  to  proceed  subject  to 
certain  constraints  on  continuity  at  the  river; 
capacity  of  the  canals,  tubewells,  and  drainage 
channels;  mining  of  ground  water;  crop  water 
requirements;  availability  of  land  of  different  soil 
types;  and  permissible  cropping  patterns.  The 
inclusion  of  surface  reservoirs,  recharge  facilities, 
water  quality  considerations  and  salinity  intrusion 
were  discussed.  A  detailed  example  from  East 
Pakistan  was  presented  together  with  i 
exploration  of  the  sensitivity  of  the  solution  to  such 
physical  and  socioeconomic  variables  as  the  sum  of 
the  subsurface  return  flows  to  the  river  and  the 
non-beneficial  evaporation  from  the  water  table, 
the  substitution  of  wheat  for  rice,  the  level  of  food- 
grain  self-sufficiency,  and  the  design  assumptions 
concerning  rainfall  and  streamflow.  (Vcverka- 
Cornell) 
W7  I -10875 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Control  of  Water  on  the  Surface — Group  4A 


04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


A  SIMPLIFIED  APPROACH  TO  WATER 
INFLUX  CALCULATIONS  -  FINITE  AQUIFER 
SYSTEMS, 

Phillips  Petroleum  Co.,  Bartlesville,  Okla. 
For  primary  bibliographic  entry  see  Field  02F. 
W7I-10452 


QUANTITATIVE     METHOD     FOR     GRADING 
DRAINAGE  DENSITY, 

Wilkes  Coll.,  Wilkes-Barre,  Pa. 

M.T.  El-Ashry. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

6,p  1 703- 1 706,  June  1971 .  4  p,  4  fig,  1  tab,  4  ref. 

Descriptors:  'Drainage  density,  *Geomorphology, 
•Drainage  patterns  (Geology),  'Distribution 
patterns,  Mapping,  Channels,  Drainage  systems, 
Maps,  Measurement,  Erosion,  Hydrogeology, 
Rainfall-runoff  relationships,  River  systems. 
Identifiers:  'Hortons  law. 

A  numerical  scale  for  defining  density  is  suggested 
to  help  clarify  the  ambiguity  resulting  from  using 
the  relative  terms  low,  medium,  and  high  drainage 
density.  A  square  mile  is  traced  on  an  aerial 
photograph  or  map  and  the  number  of 
drainageways  counted.  Less  than  20  drainageways 
per  square  mile  will  indicate  low  density;  40  to  50, 
medium;  more  than  80,  high;  and  more  than  200 
will  indicate  very  high  drainage  density.  Drainage 
density  is  an  important  aspect  of  drainage  analysis 
because  it  provides  clues  as  to  the  degree  of 
perviousness  of  surface  and  shallow  subsurface 
material,  infiltration-runoff  ratio,  erosional  history, 
and  special  climate  conditions.  For  easy  reference 
and  fast  results,  a  modification  of  Horton's  method 
is  suggested  to  be  used  in  conjunction  with 
drainage  analysis  from  aerial  photographs  or 
topographic  maps.  A  drainage  map  is  usually 
helpful  when  analyzing  aerial  photographs, 
particularly  where  drainage  patterns  are  confused 
or  masked  by  other  images,  or  in  case  of  areas  with 
very  high  density  where  the  counting  of 
drainageways  would  be  much  easier  from  a 
drainage  map  than  from  the  photograph  itself. 
(Knapp-USGS) 
W71-10455 


rHE  HYDROLOGY  OF  MARSHES  AND 
MARSH-RIDDEN  LANDS, 

Belorussian  Water  Research  Inst.,  Minsk  (USSR). 

Dept.  of  Hydrological  Research. 

\.  G.  Bulavko. 

Mature   and    Resources,   Vol    7,   No    1,   p    12-15, 

March  1971.  4  p. 

Descriptors:  'Marshes,  'Marsh  management. 
'Peat,  'Swamps,  'Land  reclamation,  Hydrologic 
:ycle.  Drainage  effects,  River  flow.  Moisture, 
Marsh  plants,  Evaporation,  Water  balance.  Heat 
balance.  Temperate. 
Identifiers:  'USSR,  Belorussia,  Marsh  hydrology. 

n  contrast  to  marsh  science,  which  is  concerned 
vith  the  origin  and  development  of  marshes  and 
he  botanical  composition,  structure,  and  propert- 
es  of  the  peat  layer,  marsh  hydrology  deals  mainly 
vith  subjects  relating  to  the  water  regime  of 
narshes.  These  include  the  heat  and  moisture 
:xchange  between  marshes  and  the  surrounding 
nilieu,  the  interaction  between  the  liquid,  solid  and 
:aseous  constituents  of  marshes,  and  the 
novement  of  water  in  marshes  and  changes  in  its 
jhase  composition.  Research  conducted  in  the 
Soviet  Union  has  made  it  possible  to  determine  the 
3asic  characteristics  of  the  hydrologic  regime  of 
narshes  and  to  show  their  influence  on  various 
;omponents    of    the    hydrologic    cycle      Abroad, 


hydrological  research  on  marshes  deviates  from  the 
Soviet  approach  by  concentrating  either  on 
problems  relating  purely  to  marsh  science  and  the 
hydrophysical  properties  of  marsh-ridden  land  and 
of  drained  and  cultivated  peat  bogs,  or  on  problems 
dealing  with  the  reclamation  and  exploitation  of 
drained  marshes.  An  international  symposium  on 
the  hydrology  of  marshes  and  marsh-ridden  land  is 
scheduled  to  be  held  in  Minsk  in  the  summer  of 
1972.  The  problems  to  be  discussed  include  the 
natural  water  regime  and  water  balance  of  peat 
bogs  in  temperate  zones;  drainage  of  peat  bogs; 
climatic  conditions  of  peat  bogs  in  the  temperate 
latitudes  of  the  northern  hemisphere;  and  influence 
of  a  changed  water  regime  on  the  natural 
landscape.  (Josefson-USGS) 
W71-10467 


AN  OPTIMUM  PATH  TO  RESERVOIR  DESIGN 
BASED  ON  THE  WORTH  OF  DATA, 

Geological  Survey,  Fort  Collins,  Colo.  Engineering 

Research  Center. 

Marshall  E.  Moss,  and  David  R.  Dawdy. 

Paper  presented  at  7th  Symposium  of  the  Civil  and 

Hydraulic   Engineering   Department,   May    11-16, 

1971,  Indian  Institute  of  Science,  Bangalore,  p  D6- 

1  -D6-5,  1971.  5  p,  5  ref. 

Descriptors:     'Reservoir    design,     'Optimization, 
'Data  collections,  Systems  analysis,  Water  storage, 
Water      conservation,      Streamflow      forecasting, 
Gaging  stations,  Data  processing. 
Identifiers:  'Data  evaluation. 

A  four  step  procedure  is  given  to  determine  the 
optimum  design  of  the  conservation  pool  of  a 
reservoir.  The  criterion  of  optimality  is  to  maximize 
the  worth  of  data  used  in  the  design.  This  criterion 
results  in  maximum  expected  net  benefit  from  the 
conservation  project  as  a  whole.  Solutions  of 
existing  design  problems  are  possible,  and  studies 
are  continuing  which  should  provide  easily  usable 
relations  for  completing  designs  by  this  procedure. 
(Knapp-USGS) 
W71-10573 


FLOOD    PLAIN    INFORMATION,    LYCOMING 
CREEK  IN  LYCOMING  COUNTY, 

PENNSYLVANIA. 

Corps  of  Engineers,  Baltimore,  Md. 

Army   Corps   of  Engineers    Flood    Plain    Report, 
September  1 969.  5  1  p,  3  fig,  1 8  plate,  9  tab. 

Descriptors:  'Floods,  'Flood         damage, 

'Pennsylvania,  Flood  plains,  Historic  flood,  Flood 

forecasting.   Regional  flood.  Design  flood,  Flood 

control. 

Identifiers:    Lycoming    Creek    (Penn),    Lycoming 

County  (Penn),  Flood  profiles.  Standard  Project 

Flood,  Intermediate  Regional  Flood. 

Flooding  along  Lycoming  Creek,  in  Lycoming 
County,  Pennsylvania,  from  its  junction  with  the 
West  Branch  Susquehanna  River  at  Williamsport 
upstream  to  just  above  the  village  of  Cogan  Station 
is  described  to  aid  in  solving  local  flood  problems 
and  in  planning  the  best  utilization  of  flood-prone 
lands.  Maps,  profiles,  cross  sections,  and  text 
material  relating  the  extent  of  past  flooding  to 
floods  which  might  occur  in  the  future  are  based  on 
available  records  of  rainfall,  runoff,  historical  flood 
heights  and  other  technical  data.  Velocities  of 
water  during  major  floods  such  as  the  Intermediate 
Regional  Flood  would  range  up  to  13  feet  per 
second  in  the  stream  channel.  Velocities  on  the 
flood  plain  would  vary  up  to  5  feet  per  second  but 
would  generally  be  below  3  feet  per  second.  During 
a  Standard  Project  Flood,  velocities  in  channel 
would  range  up  to  15  feet  per  second.  On  the  flood 
plain  the  corresponding  figure  would  be  7  feet  per 
second.  Velocities  greater  than  3  feet  per  second 
combined  with  depths  of  3  feet  or  greater  are 
considered  hazardous.  ( Woodard-USGS) 
W7I-10584 


SPECIAL  FLOOD  HAZARD  INFORMATION, 
TULSA,  OKLAHOMA. 

Corps  of  Engineers,  Tulsa,  Okla. 

Army  Corps  of  Engineers  Flood  Hazard  Report, 
October  1970.  4  p,  8  plate. 

Descriptors:  'Floods,  'Flood  damage,  'Oklahoma, 
Flood  plains,  Regional  flood,  Flood  forecasting, 
Flood  control. 

Identifiers:  'Tulsa  (Okla),  Standard  Project  Flood, 
Intermediate  Regional  Flood. 

The  flood  situation  on  nine  streams  in  the  vicinity 
of  Tulsa,  Oklahoma  is  described  to  aid  in  solving 
local  flood  problems  and  in  planning  the  best 
utilization  of  flood-prone  lands.  Maps,  profiles,  and 
cross  sections  relating  the  extent  of  past  flooding  to 
floods  which  might  occur  in  the  future  are  based  on 
available  records  of  rainfall  runoff  historical  flood 
heights  and  other  technical  data.  (Woodard- 
USGS) 
W71-10585 


FLOOD  PLAIN  INFORMATION  OF  GRAND 
RIVER,  RED  CEDAR  RIVER  AND  SYCAMORE 
CREEK,  LANSING,  MICHIGAN  AND 
VICINITY. 

Corps  of  Engineers,  Detroit,  Mich. 

Army  Corps  of  Engineers  Flood  Plain  Report,  April 
1970.  89  p,  25  fig,  57  plate,  18  tab. 

Descriptors:  'Floods,  'Flood  damage,  'Michigan, 

Flood     plains,     Flood     control,     Non-structural 

alternatives,   Maximum    probable    flood,    Historic 

flood. 

Identifiers:    'Lansing    (Mich),    Standard    project 

flood.  Intermediate  regional  flood. 

Flooding  of  the  vicinity  of  Lansing,  Michigan  is 
described  in  a  report  of  flood  plain  problems  based 
on  records  of  rainfall,  runoff,  and  historical  and 
present  flood  heights.  Maps,  photographs,  profiles, 
and  cross  sections  indicate  the  extent  of  flooding 
that  has  occurred  and  which  may  be  expected  to 
occur  in  the  future.  The  information  is  for  the  use 
in  study  and  planning  ways  to  minimize 
vulnerability  to  flood  damages  by  control  of  flood 
plain  use  by  zoning  and  subdivision  regulations,  the 
construction  of  flood  protection  works,  or  by 
combinations  of  these  approaches.  The  most  severe 
flood  of  record  on  the  Grand  River  occurred  in 
March  1904,  which  was  the  result  of  rapidly 
melting  snow  and  light  rainfall.  The  equivalent 
stage  on  the  present  gage  at  Lansing  would  be 
about  20.2  feet,  and  the  peak  discharge  is 
estimated  to  have  been  24,500  cubic  feet  per 
second.  The  duration  of  river  stages  above  flood 
damage  stage  was  about  6  days.  (Woooard-USGS) 
W71-10586 


METHODS  OF  CALCULATING  DRAIN- 
DEVICE  SPACING  (O  metodakh  opredeleniya 
rasstoyaniy  mezhdu  drenami), 

A.  A.  Zibert,  and  Ts.  N.  Shkinkis. 

Gidrotekhnika    i    Melioratsiya,    No    3,    p    86-94, 

March  1971.  9  p,  3  fig,  7  tab,  12  ref. 

Descriptors:  'Drains,  'Drainage  effects,  'Land 
reclamation,  'Fluid  mechanics,  'Economic 
feasibility,  Groundwater,  Soils,  Discharge  (Water), 
Topography,  Particle  size,  Hydrogeology, 
Hydraulics,  Land  use,  Moisture  content. 
Identifiers:  'USSR,  Latvian  SSR.  Drain  spacing. 
Nomograms.  Gleying. 

The  distance  between  drains  and  the  depth  of  the 
drain  are  two  important  factors  determining  the 
intensity  of  drainage  of  excessively  wet  soils,  drain- 
device  costs,  drain  lile  requirements  and  the 
amortization  of  drainage  systems.  In  calculating 
distances  between  drains,  theoretical  relationships 
should  be  combined  with  an  empirical 
determination  of  the  individual  parameters. 
Distances  between  drains  should  be  calculated 
either  from  formulas  derived  from  the  laws  of  fluid 
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mechanics  or  from  empirical  relationships. 
Appropriate  parameter  coefficients  may  be  used  to 
determine  computed  drainage  runoff  and 
computed  distances  between  drains  depending 
upon  the  water  supply  of  the  area  and  drainage 
intensity  requirements.  Distances  between  drains 
for  sandy  and  macroaggregate  flood  plain  soils  of 
the  Latvian  SSR  can  be  determined  by  means  of  a 
graph  or  by  nomograms  in  the  case  of  cohesive 
mineral  soils.  An  experimental  drainage  network 
for  observing  the  hydrologic  effects  of  drainage 
should  be  set  up  in  excessively  wet  zones  to  ensure 
accurate  calculation  of  optimal  distances  between 
drains.  (Josefson-USGS) 
W71-10588 


EFFECT  OF  THE  DRAINAGE  OF  PEAT  SOILS 
IN  THE  MESHCHERA  LOWLAND  ON  THEIR 
WATER-AIR  AND  NUTRIENT  REGIMES 
(Vliyaniye         osusheniya  torfyanykh         pochv 

Meshcherskoy      nizmennosti      na      ikh      vodno- 
vozdushnyy  i  pishchevoy  rezhimy), 
For  primary  bibliographic  entry  see  Field  02G. 
W71-I0601 


WATER  RESOURCES  DEVELOPMENT  BY 
THE  U.S.  ARMY  CORPS  OF  ENGINEERS  IN 
MARYLAND. 

Corps  of  Engineers,  Baltimore,  Md. 

Army  Corps  of  Engineers  Water  Resources 
Development  Report,  January  1971.  82  p,  1  fig,  1 
map. 

Descriptors:  *Water  resources  development, 
♦Maryland,  'Surface  waters,  'Projects,  'Project 
planning.  Reviews,  Navigation,  Flood  control, 
Water  supply,  Rivers,  Harbors,  Driftwood, 
Entrophication,  Beach  erosion. 
Identifiers:  'U.S.  Army  Corps  of  Engineers. 

Current  information  on  the  scope  and  progress  of 
water  resources  development  within  the  State  of 
Maryland  by  the  United  States  Army  Corps  of 
Engineers  is  presented.  The  projects  are  concerned 
with  navigation,  flood  control,  drift  removal, 
removal  of  aquatic  growth,  water  supply, 
shorelines,  beach  erosion  control,  and  river  and 
harbor  development.  The  Corps'  role  in  planning 
and  building  these  improvements  is  described  and 
the  procedure  for  initiating  and  processing  the 
improvements  is  explained.  Information  is  given  on 
the  status  of  the  various  projects,  whether  the  work 
is  completed,  is  underway,  or  has  not  been  started. 
(Woodard-USGS) 
W7I-10732 


FLOOD  PLAIN  INFORMATION-COASTAL 
FLOODING  OF  THE  TOWN  OF  CAPE 
CHARLES,  VIRGINIA. 

Corps  of  Engineers,  Norfolk,  Va. 

Army  Corps  of  Engineers  Flood  Plain  Report,  May 
1970.  36  p,  5  fig,  8  plate,  3  tab. 

Descriptors:  'Floods.  'Flood  damage,  'Viiginia, 
Flood  plains.  Hurricanes,  Wind  tides.  Tidal  waters, 
Regional  flood.  Flood  forecasting.  Flood  control, 
Historic  flood. 

Identifiers:  'Coastal  flooding,  'Chesapeake  Bay 
(Va),  Standard  project  flood,  Intemicdiate 
regional  flood.  Intermediate  regional  tidal  flood. 

Tidal  flooding  at  and  in  the  vicinity  of  the  town  of 
Cape  Charles,  Virginia  is  described  to  aid  in  solving 
local  flood  problems  and  in  planning  the  best 
utili/alion  of  flood  prone  lands.  Maps,  profiles, 
cross  sections,  and  text  material  relating  the  extent 
of  past  flooding  to  floods  which  might  occur  in  the 
future  are  based  on  available  records  of  rainfall, 
ninofl  historical  flood  heights  and  other  technical 
data  Wave  action  is  responsible  for  much  of  the 
structural  damage  along  the  shore  front.  The 
shorelines  of  the  town  of  (ape  Charles  are  exposed 
to  wave  attack  from  the  northwest,  west,  and 
toulhwcst     Wave  runup  to  elevations  higher  than 


still  water  level  is  a  significant  factor,  particularly  at 
locations  adjacent  to  areas  of  fairly  deep  water 
(Woodard-USGS) 
W71-10733 


FLOOD  PLAIN  INFORMATION-SAGE  CREEK, 
VOLUME  II,  CASPER,  WYOMING. 

Corps  of  Engineers,  Omaha,  Nebr. 

Army  Corps  of  Engineers  Flood  Plain  Report,  April 
1970.  20  p,  4  plate,  4  tab. 

Descriptors:  'Floods,  'Flood  damage,  'Wyoming, 
Flood      plains,     Flood     control,     Non-structural 
alternatives.  Maximum  probable  flood. 
Identifiers:  Casper  (Wyo),  Standard  project  flood. 
Intermediate  regional  flood. 

Flooding  of  Sage  Creek,  Casper,  Wyoming  is 
described  in  a  report  of  flood  plain  problems  based 
on  records  of  rainfall,  runoff,  and  historical  and 
present  flood  heights.  Maps,  photographs,  profiles, 
and  cross  sections  indicate  the  extent  of  flooding 
that  has  occurred  and  which  may  be  expected  to 
occur  in  the  future.  The  information  is  for  use  in 
study  and  planning  ways  to  minimize  vulnerability 
to  flood  damages  by  control  of  flood  plain  use  by 
zoning  and  subdivision  regulations,  the 
construction  of  flood  protection  works,  or  by 
combinations  of  these  approaches.  Sage  Creek  is  a 
small  stream  passing  through  the  eastern  edge  of 
Casper.  The  drainage  basin  is  7  miles  long,  about 
0.6  miles  wide  and  rises  about  2,500  feet  from  its 
mouth  to  its  source.  The  major  floods  on  Sage 
Creek  are  produced  by  rainfall  from  high  intensity 
thunderstorms  and  are  characterized  by  high  peak 
discharges  of  short  duration.  Floods  may  crest  in  as 
little  as  two  hours  after  the  beginning  of  rainfall  and 
subside  in  less  than  six  hours.  ( Knapp-USGS) 
W71-10734 


LOPEZ  WATER  SUPPLY  PROJECT-SAN  LUIS 
OBISPO  COUNTY,  CALIFORNIA, 

Koebig  and  Koebig,  Inc.,  Los  Angeles,  Calif. 
Keith  G.  Tranbarger,  Charles  H.  Lawrance,  and 
Richard  A.  Drahn. 

A  paper  presented  at  the  91st  Annual  Conference 
of  the  American  Water  Works  Assn.,  Denver, 
Colorado,  June  17,  1971.  5  1  p,  21  fig,  7  tab,  15  ref. 

Descriptors:  'Water  conservation,  'Flood 
protection,  'Multiple-purpose  reservoir,  'Water 
treatment,  'Water  supply.  Recreation  facilities, 
Reservoir  operation,  Water  costs,  Public  health. 
Water  quality,  Algal  control,  Reservoir  fisheries, 
California. 

Identifiers:  'San  Luis  Obispo  County,  'Lopez 
Water  Supply  Project. 

The  $17,714,000  Lopez  Water  Supply  project  is 
described  which  has  successfully  combined  the 
aspects  of  water  conservation,  public  water  supply, 
aquatic  recreation,  and  enhancement  of  fish  and 
wildlife.  The  project  received  substantial  grants  of 
state  and  federal  monies  for  financial  aid  and 
reaped  the  benefits  of  an  unusually  productive 
rainy  season  which  caused  the  newly  completed 
major  reservoir  to  fill  rapidly.  The  Lopez  Water 
Project  regulates  the  flow  of  Arroyo  Grande  Creek 
which  salvages  a  net  annual  average  of  6,230  acre 
feet  per  year  of  safe  seasonal  yield  which  otherwise 
would  have  wasted  as  flood  runoff;  provides  flood 
protection  for  828  acres  of  flood  plain;  provides  for 
regulated  releases  of  flow  for  groundwater 
recharge  purposes  to  satisfy  the  vested  pumping 
rights  of  downstream  irrigators  and  water 
purveyors;  creates  a  multi-purpose  reservoir  with  a 
51,800  acre  feet  maximum  pool  and  a  4,000  acre 
feet  minimum  pool.  It  also  (  I  )  creates  a  900  acre 
teet  flow  through  type  terminal  reservoir  which  is 
fed  by  pressure  pipeline  from  Lopez  Dam;  (2) 
provides  for  bacterial  and  viral  die-off  during  over 
thirty  days  of  minimum,  detention  for  up  to  6.90 
million  gallons  per  day;  and  (3)  feeds  Lopez  Water 
Treatment  Plant  by  gravity.  The  project  supplies 
wholesale  filtered  surface  water  from  Lopez  Water 
Treatment    Plant    to    live    coastal    communities   in 


South  San  Luis  Obispo  County  of  supplement  local 
groundwater  supplies.  It  also  provides  a  recreation 
area  covering  nearly  6.7  square  miles  of  lake  shore 
line  at  full  pool.  (Poertner) 
W71-I0746 


EFFECTS  OF  STREAM  CHANNELIZATION  ON 
FISHES  AND  BOTTOM  FAUNA  IN  THE  LIT- 
TLE SIOUX  RIVER,  IOWA, 

Iowa  State  Univ,  Ames.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-10751 


A  COMPARISON  OF  FIVE  WATERSHEDS  OF 
NEW  MEXICO  AS  INTERPRETED  FROM  THE 
DISTRIBUTION  OF  THE  SPECIES  OF  THE 
AQUATIC  BEETLE  FAMILY  DYTISCIDAE, 

New  Mexico  State  Univ.,  University  Park.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  021. 

W71-10754 


SOIL       MOISTURE       AND       TEMPERATURE 
REGIMES  ON  THE  LUBRECHT 

EXPERIMENTAL  FOREST, 

Montana  Univ.,  Bozeman.  Joint  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  021. 

W71-10755 


FLOOD  PLAIN  INFORMATION,  LAKE  EARL- 
LAKE  TALAWA  AND  LOWER  SMITH  RIVER, 
DEL  NORTE  COUNTY,  CALIFORNIA. 

Corps  of  Engineers,  San  Francisco,  Calif. 

Army  Corps  of  Engineers  Flood  Plain  Report,  Jun 
1971.  27  p,  25  plate,  4  tab. 

Descriptors:    'Floods,    'Flood    damage,    'Flood 

plains,       'California,       Regional       flood.       Flood 

forecasting,   Flood   control.   Historic   flood,   Peak 

discharge,  Lakes,  Pacific  Ocean. 

Identifiers:    'Floods   (Del    Norte   County,   Calif), 

Standard    project    flood.    Intermediate    regional 

flood. 

The  flood  situation  in  the  areas  bordering  Lake 
Earl  and  Lake  Talawa  and  along  the  Smith  River 
from  its  mouth  upstream  for  about  15  miles  in  Del 
Norte  County,  California  is  described  to  aid  in 
solving  local  flood  problems  and  in  planning  the 
best  utilization  of  flood-prone  lands.  Maps, 
profiles,  cross  sections  and  other  material  relating 
the  extent  of  past  flooding  to  floods  which  might 
occur  in  the  future  are  based  on  available  records 
of  rainfall,  runoff,  historical  flood  heights  and  other 
technical  data.  In  the  area  of  the  lakes  the  duration 
of  floods  is  entirely  dependent  on  the  time  when 
the  sandbar  between  Lake  Talawa  and  the  Pacific 
Ocean  is  breached  either  mechanically  or 
naturally.  During  the  December  1964  flood  the 
Smith  River  rose  about  1 8  feet  in  1 8  hours  with  the 
out-of-bank  stage  lasting  about  40  hours. 
(Woodard-USGS) 
W71-10812 


FLOOD  PLAIN  INFORMATION,  WEST  FORK 
WHIT  RIVER,  TOWN,  MUD,  SCULL,  AND 
CLEAR  CREEKS,  FAYETTEVILLE, 

ARKANSAS. 

Corps  of  Engineers,  Little  Rock,  Ark. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
March  1971.  39  p,  14  fig,  26  plate,  I  2  tab. 

Descriptors:     'Floods,     'Flood    damage,     'Flood 

plains,       'Arkansas,       Regional       flood,       Flood 

forecasting.    Flood    control.    Historic    flood,    Peak 

discharge. 

Identifiers:  'Floods  (Fayetteville,  Ark.),  Standard 

project  flood.  Intermediate  regional  flood. 
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Flooding  along  the  West  Fork  of  White  River, 
rown  Branch,  and  Mud,  Scull,  and  Clear  Creeks  in . 
ind  near  Fayetteville,  Arkansas  is  described  to  aid 
n  solving  local  flood  problems  and  in  planning  the 
jest  utilization  of  flood-prone  lands.  Maps, 
jrofiles,  cross  sections  and  other  material  relating 
Jie  extent  of  past  flooding  to  floods  which  might 
>ccur  in  the  future  are  based  on  available  records 
>f  rainfall,  runoff,  historical  flood  heights  and  other 
echnical  data.  The  largest  recorded  flood  on  West 
-ork  White  River  occurred  in  April  1945  with  an 
estimated  peak  discharge  of  53,000  cfs  and  a  stage 
)f  21.5  feet  at  the  Fayetteville  gage  at  Highway  16 
iridge.  The  precipitation  on  14  April  1945  was  6.3 
nches  at  West  Fork  and  3.8  inches  at  the 
:ayetteville  Experiment  Station.  (Woodard-USGS) 
W71-10813 


•RESENT  METHODS  AND  PROSPECTS  FOR 
rOMPUTING  MAXIMUM  FOOD  RUNOFF  (O 
netodakh  rascheta  maksimal'nykh  pavodkov. 
iostoyaniye  i  perspektivy  razvitiya), 

jidrometeorologicheskii        Institut,        Leningrad 

USSR). 

•or  primary  bibliographic  entry  see  Field  02E. 

W71-10826 


RESULTS  OF  LARGE-SCALE   LEACHING   OF 

HEWLY        IRRIGATED        LAND        IN        THE 

JOLODNAYA  STEPPE  (Rezul'taty 

iroizvodstvennykh  promyvok  na  zemlyakh  novogo 

trosheniya  Golodnoy  stepi), 

\kademiya    Nauk    SSSR,    Moscow.    Pochvennyi 

nstitut. 

/.  A.  Molodtsov,  and  Ye.  I.  Pankova. 

'ochvovedeniye.  No  8,  p  106-1  18,  August  1970.  3 

ig,  8  tab,  4  ref. 

Descriptors:  *  Leaching,  'Drainage  practices, 
'Drainage  effects,  'Subsurface  drains, 
'Subsurface  drainage,  Land  reclamation,  Saline 
[oils.  Irrigation  water,  Irrigation,  Drainage  water, 
Salts,  Salinity,  Groundwater,  Weirs,  Flow  rates, 
>oil  management,  Water  delivery, 
dentifiers:  'USSR,  Kazakhstan,  Golodnaya 
Jteppe,  Mineralization,  Drainage  flow,  Toxic  salts, 
Water  extracts.  Temporary  drains.  Transverse 
Irains. 

rhe  results  of  experiments  designed  to  ascertain 
he  effectiveness  of  large-scale  teachings  in  1 967  of 
nedium  and  strongly  saline  soils  on  rice  fields  of 
he  Golodnaya  Steppe  are  summarized.  Leaching 
jf  soils  of  low  permeability  using  deep  horizontal 
subsurface  drains  spaced  120  to  140  m  apart  plus 
emporary  drains  extending  500  running  m/ha  may 
lesalinize  the  top  meter  layer  of  the  soil  in  a  single 
ieason.  The  deeper  horizons  may  be  desalinized  by 
jsing  deep  subsurface  drains  and  by  growing  crops 
jn  the  land.  Temporary  drainage  with  major 
eaching  of  saline  soils  removed  the  bulk  of  the 
water  and  salts;  deep  drainage  played  a  secondary 
ole  during  the  period  of  major  leaching.  The 
"unction  of  subsurface  drainage  was  to  maintain  the 
groundwater  below  the  critical  level  and  to  remove 
:he  drainage  water  and  salts  when  the  leached  lands 
were  being  used  for  crops.  Deep  drainage  was 
•nuch  more  efficient  than  shallow,  temporary 
drainage;  about  80  cu  m  of  water  was  required  to 
remove  I  metric  ton  of  toxic  salts  during  the 
leaching  period  as  compared  with  300  cu  m  of 
water  required  by  shallow  drainage.  It  was  found 
that  mineralization  of  the  water  in  temporary 
drains  is  a  reliable  criterion  of  the  salinity  of  the  soil 
leached  and  may  serve  as  an  indication  of  when  to 
stop  the  leaching.  (Josefson-USGS) 
W71-10833 


OPTIMUM  CONJUNCTIVE  USE  OF  A  DUAL- 
PURPOSE  DESALTING  PLANT  AND  A 
SURFACE  WATER  RESERVOIR, 

California      Univ.,      Los      Angeles.      Dept.      of 
Engineering  Systems;  and  Chile  Univ.,  Santiago. 
For  primary  bibliographic  entry  see  Field  03A. 
W71-10852 


A  METHOD  FOR  INCORPORATING 
AGRICULTURAL  RISK  INTO  A  WATER 
RESOURCE  SYSTEM, 

Florida  Univ.,  Gainesville.   Dept.   of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  03F. 

W71-10853 


DISCUSSION  ON  'STOCHASTIC  DYNAMIC 
PROGRAMMING  FOR  OPTIMUM  RESERVOIR 
OPERATION',  BY  WILLIAM  S.  BUTCHER, 

Michigan   Univ.,  Ann  Arbor.   Dept.  of  Industrial 

Engineering. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-10854 


OPTIMAL  CAPACITIES  FOR  A 

MULTIRESERVOIR  SYSTEM  USING  THE 
LINEAR  DECISION  RULE, 

Minnesota       Univ.,       Minneapolis.       Dept.       of 

Mechanical  Engineering. 

Satish  C.  Nayak,  and  Sant  R.  Arora. 

Water  Resources  Research,  Vol  7,  No  3,  p  485- 

498, June  1971.  14p,  1  fig,  12tab,7ref. 

Descriptors:  'Reservoir  storage,  'Linear 
programming,  'Reservoir  operation,  Optimization, 
Costs. 

A  chance  constrained  formulation  of  a 
multireservoir  system  was  considered.  Minimum 
and  maximum  release  requirements,  minimum  pool 
level,  and  minimum  freeboard  capacity  were 
specified  by  the  management  for  each  reservoir. 
The  management  also  specified  the  maximum 
probabilities  beyond  which  these  requirements 
were  not  violated.  By  proposing  linear  decision 
rules  for  the  releases,  the  chance  constrained 
formulation  to  an  ordinary  linear  programming 
formulation  was  reduced.  The  linear  decision  rule 
stated  that  the  release  from  a  reservoir  during  a 
given  time  period  was  defined  by  the  difference 
between  the  'net  initial  storage'  and  a  'decision 
parameter'  for  that  reservoir  during  that  period. 
The  objective  function  considered  only  the  total 
cost  of  reservoirs,  because  the  primary  objective 
was  to  meet  the  various  given  demands  at  a 
minimum  cost.  This  model  was  applied  to  the 
Minnesota  River  Basin.  ( Veverka-Cornell) 
W71-10862 


SOME    FACTORS    INFLUENCING    REQUIRED 
RESERVOIR  STORAGE, 

Washington    Univ.,   Seattle;   and   Stanford   Univ., 

Calif. 

Stephen  J.  Burges,  and  Ray  K.  Linsley. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal  of  the  Hydraulics  Division,  Paper  8227, 

Vol.  97,  No.  HY  7,  p  977-991,  July  1971.  15  p,  9 

fig,  2  tab,  1 9  ref,  2  append. 


Descriptors:      'Reservoir     storage,      'Hydrology, 

'Markov  processes,  'Stochastic  processes.  Water 

supply. 

Identifiers:  'Arroyo  Seco. 

The  stochastic  generation  method  was  examined  to 
determine  what  circumstances  were  best  suited  to 
its  use  and  what  variables  were  significant  in  its 
application  to  reservoir  size  and  determination 
studies.  Preliminary  studies  were  made  using  the 
available  flow  records  for  Arroyo  Seco,  California 
to  determine  if  any  uncertainty  existed  using 
stochastic  hydrology  methods  and,  if  so,  where  the 
principal  areas  of  uncertainty  were  located.  These 
studies  indicated  that  there  was  uncertainty 
associated  with  parameter  estimation, 

mathematical  techniques  employed  and  methods  of 
using  and  interpreting  stochastic  data.  These 
sources  of  uncertainty  were  explored  by  empirical 
sensitivity  tests.  Inflow  traces  were  generated  by 
simple  Markov  models;  demand  was  treated  as  time 
variable.  The  relative  advantages  of  annual  and 
monthly  models,  the  influence  of  initial  reservoir 
contents  on  required  storage,  and  errors  resulting 
from  use  of  insufficient  inflow  traces  to  estimate 
storage     requirements,     were     shown.     Required 


storage    was    described    by    the    extreme    value 
probability  distribution.  ( Veverka-Cornell) 
W7I-10872 


4B.  Groundwater  Management 


EFFECT    OF    IRRIGATION    ON    THE    SALT 
REGIME  OF  TERRACED   CHERNOZEMS   OF 
THE      TRANS-VOLGA      REGION       (Vliyaniye 
orosheniya      na      solevoy      rezhim      terrasovykh 
Chernozemov  Zavolzh'ya), 
Kuybyshev  Agricultural  Inst.  (USSR). 
For  primary  bibliographic  entry  see  Field  05C. 
W71-10598 


OGALLALA  AQUIFER  SYMPOSIUM, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  02F. 
W71-10677 


BASIN       RECHARGING       THE      OGALLALA 
AQUIFER  THROUGH  PLEISTOCENE 

SEDIMENTS,  TEXAS  HIGH  PLAINS, 

Agricultural  Research  Service,  Bushland,  Tex. 
V.  S.  Aronovici,  A.  D.  Schneider,  and  O.  R.  Jones. 
Supported  by  the  U.S.  Department  of  Agriculture 
and  Texas  Agricultural  Experiment  Station.  In: 
Ogallala  Aquifer  Symposium,  Texas  Tech 
University,  International  Center  for  Arid  and  Semi- 
Arid  Land  Studies,  Special  Report  No.  39,  1970,  p. 
182-192.  4  fig,  10  ref. 

Descriptors:  'Artificial  recharge,  'Groundwater 
basins,  'Aquifers,  'Groundwater  mining,  'Water 
management  (Applied),  Soil  water  movement, 
Pleistocene  epoch.  Natural  recharge,  Percolating 
water,  Water  table,  Zooplankton,  Sites,  Operation 
and  maintenance,  Water  level  fluctuations,  Texas, 
Lake  beds,  Recharge,  Sediments,  Sediment  loads. 
Identifiers:  'Ogallala  Aquifer,  Texas  High  Plains. 

Natural  recharge  to  the  extensively  pumped 
Ogallala  Aquifer  is  negligible.  Basin  recharge  tests 
through  Pleistocene  sediments  in  the  Texas  High 
Plains  were  undertaken  to  determine  the 
effectiveness  of  this  method.  Two  0.1 -acre  basins 
were  excavated  into  Pleistocene  pluvial  sediments 
underlying  Pullman  Soil.  Recharge  water  quality 
was  controlled  in  these  basin  experiments.  The 
release  of  entrapped  air  and  development  of  macro 
channels  in  the  recharging  sediments  produced 
increasing  percolation  rates  and  rising  free  water 
surface.  Clogging  developed  as  a  result  of 
sediment-laden  water  and  zooplanktonic  growth. 
Sealing  was  easily  removed  to  reproduce  pre- 
clogging  recharge  rates.  The  total  intake  was  14.9 
acre-feet  for  66  days.  Site  selection  for  recharge 
basins  is  most  important  and  requires  careful  field 
exploration.  The  advantages  of  basin  recharge  are 
the  low  cost  and  ease  of  clogging-material  removal. 
Additional  information  includes  location  of  study 
area,  neutron  and  piezometer  instrumentation, 
recharge  rate,  and  water-table  fluctuation  as 
influenced  by  basin  recharge.  (See  also  W71- 
10677)  (Popkin-Arizona) 
W71-10683 


APPLICATION  OF  SURFACE  PRESSURE  TO 
ASSIST  WATER  RECHARGE  INTO  THE 
OGALLALA  FORMATION, 

Texas  Tech  Univ.,  Dept.  of  Petroleum  Engineering, 
Lubbock. 
Philip  Johnson. 

In:  Ogallala  Aquifer  Symposium,  Texas  Tech 
University,  International  Center  for  Arid  and  Semi- 
Arid  Land  Studies,  Special  Report  No.  39,  1970,  p. 
193-204,  8  fig,  2  tab. 

Descriptors:  'Pressure,  'Artificial  recharge, 
'Water  storage,  'Recharge  wells,  'Economic 
efficiency.  Water  management  (Applied), 
Groundwater  mining.  Operation  and  maintenance. 
Sites,  Cores,  Test  procedures,  Instrumentation, 
Sediment,  Costs,  Lund  use.  Pressure. 
Identifiers:  'Ogallala  Formation. 
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Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B — Groundwater  Management 


I 


Field   studies  were   performed   in   west  Texas   to 
develop  economical  techniques  of  recharging  the 
Ogallala  Formation  at  high  rates  by  application  of 
pump  pressure.   Porous,  dewatered  zones  in  the 
Ogallala    are    ideal    water-storage    sites    in    this 
developing   area.   Sources   of  projected   recharge 
water    are    excess    rainfall    and    imported    water. 
Cored  and  logged  test  wells,  a  20-inch  diameter, 
107    foot    cased    and    55    foot    torch    perforated 
recharged    well,    and    3    observation    wells    were 
drilled,  developed  and  instrumented.  The  pressure 
pump    was    a    double-suction    centrifugal,    2000 
gallon-per-minute  capacity  at   100  psig  and    1760 
RPM,  powered  by  a  6-cylinder,   175-HP  gasoline 
engine.  Tests  from  1964  to  1966  were  performed 
by  gravity  flow,  where  maximum  injection  rate  was 
525  gpm,  and  decreased  to  37.5  gpm  after  5  acre- 
feet  were  recharged.  Pressure  recharging  permitted 
1,920  gpm  recharge  rates  at  85  psig  with  declining 
pressure  to  55  psig  after  pumping  3  1/2  hours  at 
maximum  rate.  A  cumulated  69,920  lbs.  of  fine 
suspended    particles    were    injected.    Costs    were 
abnormally    high    (fuel    cost    of   $4.27/acre-foot) 
because     of    poor    design.     Projected    costs    of 
$  1 .94/acre-foot  is  reasonable.  Estimated  total  costs 
to  develop  a  recharge  well  capable  of  1700  gpm  at 
50  psig  is  $3,969.  Pressure  recharge  is  economical, 
rapid,     and     efficient,     and     permits     maximum 
utilization  of  land.  (See  also  W71-10677)  (Popkin- 
Arizona) 
W7I-10684 


THE  TEXAS  WATER  DEVELOPMENT  BOARD 
COOPERATIVE  STUDIES  OF  THE  OGALLALA 
UNDERGROUND  RESERVOIR, 

For  primary  bibliographic  entry  see  Field  02F 
W71-10687 


THE    GEOLOGICAL    SURVEY    AND    WATER 
FOR  SOUTHERN  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  06B 

W71-10713 


GROUNDWATER  RESOURCES  OF  THE  MORA 
RIVER  DRAINAGE  BASIN  WITHIN  WESTERN 
MORA  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  N.  Mex. 

J.  W.  Mercer,  and  E.  G.  Lappala. 

Geological  Survey  Open-file  Report,  March  1971 

141  p,  18  Tig,  5  tab,  29  ref,  8  append. 

Descriptors:  'Groundwater,  'Irrigation  water, 
•Supplemental  irrigation,  'Aquifer  characteristics, 
•New  Mexico,  Water  wells,  Pumping,  Withdrawal! 
Water  yield.  Groundwater  recharge.  Aquifers! 
Transmissivity,  Storage  coefficient,  Geology, 
Hydrogeology,  Water  resources  development! 
Water  quality 

Identifiers:  'Mora  County  (N  Mex),  •Groundwater 
resources.  Pumping  tests. 

Shortages  of  surface  water  for  irrigation  during  the 
latter    part    of  the    growing    season    have    limited 
agricultural  development  in  western  Mora  County 
in  northwestern  New  Mexico.  This  report  describes 
the    possibilities    for   developing   groundwater   for 
supplementary  use    In  nearly  all  of  the  Mora  River 
drainage,     unconsolidated     deposits     of    alluvial, 
colluvial,      lacustrine,      and      glacial      origin      of 
Quaternary    contain    groundwater.    Thickness    of 
these  deposits  range  from   a  few  feet  in  tributary 
valleyi   lo   about    300   feet    in    the   Mora   valley    in 
weslcrn  Mora  County    Groundwater  development 
i      feasible    in    the    alluvial    valley    near    Watrous 
I  riconsolidatcd  deposits  in  this  area  arc  relatively 
homogeneoui  and  isotropic    Transmissivity  values 
range   from    3,400  to  20,000  sq   ft/day,  and  the 
»icd  maximum  storage  coefficient  value  il  0  2 
the    amount    ol   groundwater   in   storage    is   about 
4,000  acre  feel    Annual  withdrawal!  from  aquifer 
VOuld      be      substantially      replaced      by 
recharge  from   the   river  and  by  return  flow   from 
irrigation    water     I  he    chemical   quulit)    of    both 
ind  groundwatei  throughoui  the  alluvial 
valleyi    of    western     Mora    County    meets    the 
Mi  hed  criteria  for  irrigation  use    (Woodard- 
I  Sf.Si 


W71-10725 


SELECTIVE        WITHDRAWAL        FROM 
STRATIFIED  RESERVOIR, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  02H 

W71-10750 


EVALUATION  BY  TEST  DRILLING  OF 
GEOPHYSICAL  METHODS  USED  FOR 
GROUNDWATER  DEVELOPMENT  IN  THE 
PIEDMONT  AREA,  ALABAMA, 

Geological  Survey  of  Alabama,  University. 

Gary  V.  Wilson,  Thomas  J.  Joiner,  and  James  C. 

Warman. 

Alabama  Geological  Survey  Circular  65,  1970.  15 

p,  4  fig,  2  plate,  1  tab,  17  ref.  OWWR  Project  B- 

018-ALA(1). 

Descriptors:  'Groundwater,  'Water  resources, 
'Water  supply,  'Alabama,  Methodology! 
Geophysics,  Aquifers,  Aquifer  characteristics, 
Water  yield,  Groundwater  movement,  Geology, 
Geomorphology,  Gamma  rays. 
Identifiers:  'Groundwater  development,  'Test 
holes,  Wei!  logs,  Cleburne  County  (Ala), 
Geophysical  data. 

Eleven  test  wells  were  drilled  in  the  vicinity  of 
Hefiin  in  Cleburne  County,  Alabama  to  evaluate 
the  interpretations  and  concepts  developed  in  earli- 
er geophysical  studies  conducted  in  1966  and 
1967.  Quantities  of  groundwater  adequate  for 
municipal  and  industrial  purposes  were  not  found. 
Geological  interpretations  based  on  geophysical 
data  were  proved  to  be  essentially  accurate.  Well 
yields  in  the  Piedmont  area  are  more  closely 
associated  with  the  degree  of  weathering  and 
fracturing  than  with  inherent  differences  in  the 
mineralogical  makeup  of  the  rock.  Fracturing 
weathering,  morphological  stages,  erosion,  and  the 
tectonic  or  stractural  history  of  each  metamorphic 
or  igneous  rock  unit  may  be  distinct  within  a 
region.  Therefore,  identical  rock  types  may 
produce  distinctly  different  well  yields  in  closely 
adjoining  areas.  Of  the  1 1  test  wells,  4  are  'dry,'  3 
will  yield  from  5  to  10  gpm,  3  from  10  to  15  gpm, 
and  1  about  30  gpm.  Residual  soils,  talus  and 
alluvium,  and  saprolite  zones  can  be  mapped  by 
geological  and  geophysical  methods.  These 
materials  act  a  temporary  reservoir  that  absorb 
rainfall  and  release  it  to  underlying  fracture 
systems  where  such  systems  exist.  The  search  for 
groundwater  by  geophysical  and  geological 
methods  is  made  difficult  by  soil  and  vegetation 
cover,  topographic  conditions,  and  extreme 
variations  of  lithology  and  structure.  (Woodard- 
USGS) 
W71-10806 


BASIC  CONSIDERATIONS  OF  WELL  DESIGN, 

Bureau    of   Reclamation,    Denver,    Colo.    Div.    of 

Drainage  and  Groundwater  Engineering. 

Tom  Ahrens. 

Water  Well  Journal,  Vol  24,  No  4,  p  45-50    April 

1970.  6  p,  1 2  ref. 

Descriptors:    'Water    wells,    'Drill    holes,    *Well 

regulations,    "Drilling    equipment,    Methodology. 

Logging  (Recording),  Well  screens,  Well  casings, 

Well  filters,  Hydrogeology,  Aquifers. 

Identifiers:        'Drilling        specifications,        'Well 

hydraulics. 

I  he  operations  and  designs  entering  into  various 
parts  of  ;i  water  well  and  the  applicable  theories 
and  hypotheses  are  described  under  the  following 
topics  (  I  )  Hest  methods  for  pilot  holes,  (2)  cable 
tool  best  for  pilots;  (  3 )  logs  and  analyses  determine 
screen.  (4)  drilling  specifications.  (5)  principles  of 
well  hydraulics,  (ft)  applications  of  well  hydraulics; 
and  17)  makeup  of  the  contractor  Wells  are 
becoming  larger,  deeper,  and  more  complex  as 
more    knowledge   is  gained  on   the   occurrence   of 

groundwater  and  the  design  and  construction  of 

wells  As  a  consequence,  more  care  must  be 
exercised    in   weighing  the  ability   and   equipment 


capabilities  of  a  contractor  to  assure  that  they  are 
adequate  for  the  job.  (Woodard-USGS) 
W7I-10815 


SYSTEMS  ANALYSIS  FOR  GROUNDWATER 
MANAGEMENT,  PHASE  II, 

California     Univ.,     Berkeley.      Dept.      of     Civil 

Engineering. 

David  K.  Todd. 

Technical    Information    Service    as   PB-201    969, 

$3.00  in  paper  copy,  $0.95  in  microfiche.  Water 

Resources  Center,  UCAL-WRC-W-1 55   Apr  1971 

10  p,  3  ref.  OWRR  Project  B-041-CAL  (4). 

Descriptors:  'Groundwater,  'Systems  analysis, 
•Tidal  effects,  Saline  water  intrusion, 
Mathematical  models,  Aquifer  characteristics, 
Recharge. 

The  intrusion  and  dispersion  of  the  fresh-salt  water 
interface  in  coastal  aquifers  were  treated  both  as  a 
hydrologic    phenomenon    and    as    a    dispersion 
phenomenon     by     tidal     fluctuation     near     the 
coastline.  The  study  was  conducted  in  parts:  (1) 
Equations  were  developed  describing  the  spatial 
variation  of  the  interface  for  various  flow  regimes 
encountered   in   an   aquifer   from    a   recharge   to 
overdraft     condition;     (2)     Relationships     were 
presented    to    determine    the    longitudinal    and 
transverse      dispersion      coefficients      using     the 
properties  of  the  flow  and  porous  medium;  (3)  A 
finite  element  solution  was  described  to  predict  the 
distribution  of  concentration  for  a  given  set  of  the 
velocity  field  in  a  two-dimensional  aquifer  and  the 
two     dispersion     coefficients;     and     (4)     In     a 
hypothetical  aquifer  with  given  flow  conditions,  the 
distance    of  intrusion    of  a   sharp   interface    was 
graphically  represented.  The  rate  of  increase  of  the 
transition    zone    was    presented    for    the    given 
seasonal  variation  of  flow  and  the  tidal  fluctuations. 
A   generalized   mathematical   model  describing  a 
two-dimensional  aquifer  system  with  a  transition 
zone  caused  by  the  tidal  oscillations  and  by  the 
secular  variation  of  flow  was  presented.  (Veverka- 
Cornell) 
W71-10850 


OPTIMUM  PUMPING  CONDITIONS  FOR 
WELLS  LOCATED  IN  UNCONFINED 
COASTAL  AQUIFERS, 

Agricultural       Research       Council,       Cambridge 

(England).  Unit  of  Soil  Physics. 

E.  G.  Youngs. 

Journal  of  Hydrology,  Vol.  XIII,  No.    1,  p  63-69, 

April  1 97 1 .  7  p,  6  fig,  2  ref,  I  append. 

Descriptors:  'Pumping,  'Wells,  'Aquifer.. 
'Coastal  structures.  Optimization,  Seepage 
Rainfall.  v  s 

The  pumping  rate  of  fresh  water  from  a  well  in  a 
coastal  aquifer  was  shown  to  have  a  maximun 
value  which  might  be  calculated  from  an  analysis  of 
the  horizontal  seepage.  In  particular,  this  rate  was 
greatest  when  the  well  was  sunk  just  to  sea  level.  As 
examples,  the  maximum  pumping  rates  from  wells 
located  in  the  Ghyben-Herzberg  lens  of  fresh  water 
formed  by  rainfall  on  a  circular  island  and  in  an 
aquifer  between  a  fresh  water  reservoir  and  the  sea, 
were  calculated.  ( Veverka-Cornell) 
W7I-I0876 


WATER  WELL  DRILLERS  ACT. 

For  primary  bibliographic  entry  see  Field  06E 
W7I-10938 


4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


COMPUTED     FLOOD     PROFILE-RIVER     DES 
PERES,        GROBY        STREET        TO        H2nd 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants — Group  5A 


lOULEVARD,  UNIVERSITY  CITY,  ST.  LOUIS 
:OUNTY,  MISSOURI, 

ieological  Survey,  St.  Louis,  Mo. 

or  primary  bibliographic  entry  see  Field  02E. 

V71-10572 


LET'S  CONSIDER  OUR  ENVIRONMENT. 

Indiana  Dept.  of  Commerce,  Indianapolis.  Div.  of 

Planning. 

For  primary  bibliographic  entry  see  Field  06G. 

W71-10782 


natural    watershed,    an    overestimation    of    the 
discharge  values  produced  by  some  low  intensity 
rain  storms  following  dry  periods  was  observed. 
( Veverka-Cornell ) 
W71-10877 


.  PROCEDURE  FOR  EVALUATING  ENVIRON- 
IENTAL  IMPACT, 

Ieological  Survey,  Washington,  D.C. 

or  primary  bibliographic  entry  see  Field  06G. 

/71-10688 


ENERALIZED  FLOOD-FREQUENCY 

STIMATES       FOR       URBAN       AREAS       IN 
IISSOURI, 

eological  Survey,  Rolla,  Mo. 

.  E.Gann. 

eological  Survey  Open-file  Report,  1971.  18  p,  3 

g,  1  tab,  lOref. 

escriptors:  'Flood  forecasting,  'Urbanization, 
Environmental  effects,  *Floods,  'Missouri, 
lanning,  Cities,  Construction,  Streamflow,  Peak 
ischarge.  Runoff,  Flood  control,  Hydrologic  data, 
lathematical  studies.  Regression  analysis, 
lentifiers:  'Urban  hydrology  (Mo). 

method  is  presented  for  estimating  flood- 
equency  information  for  urban  areas  in  Missouri, 
lood-frequency  relations  are  presented  which 
rovide  an  estimate  of  the  flood-peak  discharge  for 
oods  with  recurrence  intervals  from  2.33  to  100 
:ars  for  basins  with  various  degrees  of  existing  or 
rojected  urban  development.  Drainage  area  sizes 
ir  which  the  relations  are  applicable  range  from 
I  to  SO  square  miles.  These  generalized  relations 
ill  be  useful  to  the  urban  planner  and  designer 
util  more  comprehensive  studies  are  completed 
II  the  individual  urban  areas  within  the  State.  The 
Nations  will  also  be  of  use  in  the  definition  of 
ood-hazard  areas  in  Missouri.  (Woodard-USGS) 
'71-10714 


IN 


CARLSBAD 


HE   MICROCLIMATE 
AVERNS,  NEW  MEXICO, 

eological  Survey,  Albuquerque,  N.  Mex. 

S.  McLean. 

eological  Survey  Open-file  Report,  May  1971.  67 

,  19  fig,  3  tab,  9  ref. 

escriptors:       'Karst,       'Caves,       'Evaporation, 

Drying,      'New      Mexico,      Water      loss,      Air 

rculation.  Water  balance,  Climatology,  Humidity, 

ir    temperature,    Heat    flow,    Monitoring,    Data 

Elections. 

lentifiers:     'Carlsbad     Caverns     (NM),     'Cave 

imate. 

lany  pools  in  Carlsbad  Caverns  have  been  drying 
3  in  the  recent  past.  To  determine  the  cause  of  the 
rying,  evaporation,  relative  humidity, 
mperature,  carbon  dioxide  content  of  the  air,  air 
jw,  and  water  levels  in  pools  were  monitored, 
vaporation  varied  from  0.10  to  2.10  centimeters 
sr  month  and  averaged  about  2%  of  the 
.aporation  of  the  surface.  Relative  humidity 
/eraged  about  69%  in  Devil's  Den  and  86%  in  the 
unch  Room.  Temperature  ranges  from  10.8  deg  C 
;low  the  Natural  Entrance  to  19.6  deg  C  at  Lake 
I  the  Clouds.  Most  of  the  cave  is  colder  than  the 
ean  annual  surface  temperature  of  17  deg  C.  The 
r  temperature  varied  from  10.6  to  19.6  deg  C  at 
evil's  Den  and  from  12.8  to  14.3  deg  C  at  the 
unch  Room.  The  carbon  dioxide  content  of  the 
r  in  the  Lunch  Room  varied  from  342  to  490 
arts  per  million.  Water  levels  in  some  pools 
imained  almost  constant,  while  others  declined  as 
uch  as  9  centimeters.  The  primary  cause  of 
rying  is  uncontrolled  air  flow  up  the  elevator 
laft,  which  exhausts  more  than  22,000  gallons  of 
ater  per  year.  The  heat  added  to  the  cave  by  the 
ghting  system  is  a  secondary  cause  of  drying. 
<napp-USGS) 
'71-10731 


URBAN         RIVERSIDE         ENVIRONMENTAL 
ANALYSIS, 

Harland  Bartholomew  and  Associates,  Memphis, 

Tenn. 

For  primary  bibliographic  entry  see  Field  06G. 

W71-10882 


THE      IMPACT      OF      URBANIZATION      ON 
WATERSHED  DEVELOPMENT, 

Soil  Conservation  Service,  Harrisburg,  Pa. 
Thomas  A.  Dumper. 

Journal  of  Soil  and  Water  Conservation,  Vol  21, 
No  l,p  24-26,  January-February  1966, 4  fig. 

Descriptors:  'Watershed  management, 

•Urbanization,  'Land  use,  'Planning,  Flood  plains, 

Erosion. 

Identifiers:  'Watershed  development. 

A  shift  in  land  use  from  agriculture  to  urban 
development  not  only  creates  problems  for 
community  planners  but  presents  an  equally 
challenging  problem  to  watershed  planners, 
especially  in  an  area  prone  to  flooding.  In  this 
article  the  author  explains  why  possible  future  land 
use  changes  must  be  considered  in  planning  a 
watershed  project.  (Strachan-Chicago) 
W7I-10891 

4D.  Watershed  Protection 


APPLICATION  OF  ENVIRONMENT  ANALYSIS 
TO  WATERSHED  SNOWMELT, 

Agricultural    Research    Service,    Burlington,    Vt., 

New   England    Watershed    Research   Center;   and 

Vermont     Univ.,     Burlington.      Dept.     of     Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02C. 

W71-10462 


GENERALIZED  ANALYSIS  OF  SMALL 
WATERSHED  RESPONSES, 

California   Univ.,  Davis.   Dept.  of  Water  Science 

and  Engineering. 

Alban  Brandstetter,  and  Jaime  Amorocho. 

Water  Science  and  Engineering  Paper  no.    1035, 

Department  of  Water  Science   and   Engineering, 

University  of  California,  Davis,  June  1970.  204  p, 

47  fig,  26  tab,  33  ref,  5  append.  OWRR  Project  B- 

055-CAL(10). 

Descriptors:  'Watershed  management,  'Rainfall- 
runoff  relationships,  'Input-output  analysis. 

This  study  presented  a  numerical  solution  for  the 
functional  series  representation  of  nonlinear,  time 
invariant,  lumped  parameter  physical  systems 
based  on  orthogonal  expansions  of  the  unknown 
system  response  functions  by  Meixner  functions. 
The  expansions  permitted  the  determination  of  the 
linear  and  nonlinear  response  functions  from 
concurrent  sequences  of  the  systems  inputs  and 
outputs  by  solving  a  set  of  equations  which  were 
linear  with  respect  to  the  Meixner  coefficients  of 
the  response  functions.  The  main  objective  was  to 
develop  adequate  analytical  relationships  between 
rainfall  and  runoff  in  small  watersheds  which  were 
tested  with  synthetic  systems,  with  synthetic 
'rainfall'  and  'runoff  data  from  a  laboratory 
catchment,  and  with  real  rainfall  and  runoff  data 
from  a  natural  watershed.  Linear  and  second  order 
response  functions  were  computed  for  the 
laboratory  catchment  and  for  the  natural 
watershed.  The  predictions  of  discharge  for  both  of 
these  physical  systems  were  quite  good  on  the 
average.  Larger  errors  occured,  however,  in 
individual  values,  particularly  during  periods  of 
rapidly  increasing  or  decreasing  discharge.  For  the 


THE      IMPACT      OF      URBANIZATION      ON 
WATERSHED  DEVELOPMENT, 

Soil  Conservation  Service,  Harrisburg,  Pa. 
For  primary  bibliographic  entry  see  Field  04C. 
W71-10891 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


USE  OF  SPINNER  CULTURE  CELLS  TO 
DETECT  WATER  POLLUTION, 

Fisheries    Research    Board    of   Canada,    Halifax 

(Nova  Scotia).  Halifax  Lab. 

M.  F.  Li,  and  Carol  Jordan. 

Journal  of  the  Fisheries  Research  Board  of  Canada, 

Vol  26,  No  5,  p  1378-1382,  1969.  4  fig,  2  tab,  11 

ref. 

Descriptors:  *DDT,  '2-4-D,  'Chlorinated 
hydrocarbon  pesticides,  'Organophosphorous 
pesticides,  'Growth  rates,  'Bioassay, 

'Bioindicators,  'Water  pollution  effects,  'Test 
procedures,  Herbicides,  Insecticides,  Pesticides, 
Cultures,  Inhibition,  Environmental  effects, 
Analytical  techniques,  Evaluation,  Methodology, 
Quality  control,  Testing,  Pesticide  toxicity. 
Identifiers:  'Malathion,  'Lindane,  Monitoring, 
Cell  culture.  Cell  counts.  Spinner  culture. 

The  sensitivity  of  mouse  fibroblast  L-cells  in 
spinner  culture  to  several  pesticides  (malathion, 
DDT,  lindane)  and  a  herbicide  (2,4-D  ester)  was 
determined.  The  inhibition  of  L-cell  growth  was 
marked,  and  in  the  case  of  DDT  was  strictly 
concentration-dependent.  The  simplicity  of 
reproducibility  of  the  assay  system  should  make  it  a 
useful  tool  in  water  pollution  studies.  (LeGore  - 
Washington) 
W71-10539 


MAINTAINING  WATER  QUALITY, 

National     Marine     Water     Quality     Lab.,     West 

Kingston,  R.I. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10550 


I.  MEASUREMENTS  OF  POLLUTION  EFFECTS 

ON    LIVING    ORGANISMS   -   BIOASSAYS   TO 

DETERMINE  ALLOWABLE  WASTE 

CONCENTRATIONS       IN       THE       AQUATIC 

ENVIRONMENT, 

Federal     Water     Quality     Administration,     West 

Kingston,   National   Marine   Water   Quality   Lab., 

West  Kingston,  R.I. 

C.  M.Tarzwell. 

Proceedings  of  the  Royal  Society  of  London  B,  Vol 

177,  p  279-285,  1971.  11  ref. 

Descriptors:  'Bioassay,  'Laboratory  tests,  'Test 
procedures,  'Water  pollution  effects, 

♦Bioindicators,  'Pollutant  identification, 

'Standards,  'Reviews,  Fish  physiology,  Toxins, 
Toxicity,  Poisons,  Analytical  techniques, 
Laboratory  animals,  Lethal  limit,  Environmental 
sanitation,  Pollutants,  Water  pollution,  Water 
quality.  Physiological  ecology,  Environmental 
effects,  Regulation,  Management,  Water  policy. 
Identifiers:  'Standard  methods,  Methods,  Chronic 
pollution.  Acute  effects. 

Although  bioassays  have  been  used  for  many  years, 
the  need  exists  for  development  of  more  effective 
and  efficient  methods  whic!.  lend  themselves  to 
standardization,  thereby  permitting  comparison  of 
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results.  The  development  is  briefly  reviewed  of 
both  short  and  long-term  bioassays  and  of  the 
attempts  at  standardization.  The  importance  of 
long-term  bioassays  is  stressed,  as  data  delineating 
concentrations  of  potential  toxicants  which  are  not 
harmful  to  the  aquatic  biota  with  continuous 
exposure  are  essential  for  setting  water  quality 
standards.  Several  suggestions  and  observations  are 
advanced  relative  to  future  developments. 
(LeGore-Washington) 
W71-10551 


ASSESSMENT  OF  POLLUTION  EFFECTS  BY 
THE  USE  OF  ALGAE, 

Liverpool    Univ.    (England).    Hartley    Botanical 

Labs. 

Elsie  M.  Burrows. 

Proceedings  of  the  Royal  Society  of  London  B,  Vol 

177,p295-306,  1971.  5  fig,  22  ref. 

Descriptors:  "Pollutant  identification,  *Bioassay, 
•Indicators,  *water  pollution  effects,  *Algae! 
•Marine  algae,  *Bioindicators,  •Photosynthesis," 
•Plant  physiology,  Pollutants,  Analytical 
techniques,  Water  pollution  sources,  Toxins, 
Wastes,  Chlorophyta,  Sessile  algae,  Water  analysis.' 
Identifiers:  *Laminaria  sp.,  *Ulva  sp.,  Macrocystis 
sp. 

An  attempt  was  made  to  use  the  growth  rate  in 
culture  of  some  of  the  larger  attached  algae  for 
indication  of  pollution.  Ulva  lactua  has  a  high 
potential  from  this  point  of  view  because  of  the 
ease  with  which  it  can  be  cultured  and  also  because 
of  its  reactions  to  pollution  by  sewage.  The  growth 
rate  of  Laminaria  saccharina  shows  a  graded 
response  to  changes  in  total  medium  and  physical 
conditions  and  to  concentrations  of  added  single 
substances.  This  species  could  be  a  useful  pollution 
indicator,  not  only  because  of  its  sensitivity  to 
changes,  but  also  because  of  the  part  it  plays  in  the 
ecosystems  of  the  British  coasts.  (LeGore- 
Washington) 
W71-10553 


TOXICITY     TO     FISH     OF     TWO     ORGANIC 
REACTOR  COOLANTS, 

Atomic       Energy      of      Canada      Ltd.,       Pinawa 

(Manitoba).       Whiteshell       Nuclear       Research 

Establishment;  and  Atomic  Energy  of  Canada  Ltd., 

Pinawa      (Manitoba).      Environmental      Control, 

Health  and  Safety  Branch. 

For  primary  bibliographic  entry  see  Field  05C 

W71-10555 


PRELIMINARY  STUDIES  ON  THE 

TOLERANCE  OF  AQUATIC  INSECTS  TO  LOW 
PH, 

National  Water  Quality  Lab.,  Duluth,  Minn. 
For  primary  bibliographic  entry  see  Field  05C 
W7I-10559 


USE  OF  FISH  BRAIN 

ACETYLCHOLINESTERASE  TO  MONITOR 
POLLUTION  BY  ORGANOPHOSPHOROUS 
PESTICIDES, 

Bureau  of  Commercial  Fisheries,  Gulf  Breeze,  Fla. 

Biological  Lab. 

For  primary  bibliographic  entry  see  Field  05C 

W7I-I0560 


AN  AIR-ECONOMIZER  APPARATUS  FOR  USE 
IN  FISH  WORK, 

Water      Pollution      Research      Lab.,      Stevenage 

(England). 

I    S   H   Abram. 

Journal  of  Fisheries  Biology,   Vol   3     p   203-205 

1971    2  fig,  I  ref 

Descriptors:  •Equipment,  *Fish  handling  facilities, 
Laboratory      equipment,      Research      equipment, 
Oil    .itc  laboratories.  On-site 

investigations,      On-site      tests,      Instrumentation, 
Quality  control 
Identifiers   'Air  supply,  •Remote  laboratories. 


Cylinders  of  compressed  air  are  usually  employed 
to  aerate  fish  stock  tanks  located  distant  from 
sources  of  main  electricity.  The  apparatus 
described  drives  a  compressor  by  extracting  some 
of  the  energy  contained  within  the  high-pressure  air 
from  the  cylinder  by  expanding  it  through  an 
engine,  and  recovering  the  power  produced.  The 
compressor  draws  air  from  the  atmosphere  to 
supply  a  reservoir  used  to  aerate  the  tanks,  at  about 
0.2  atmospheres.  The  volume  of  air  obtained  is  five 
to  six  times  that  available  when  an  air  cylinder  is 
connected  directly  to  the  aeration  system. 
( LeGore-Washington ) 
W71-10563 


FISH  SPECIES  DIVERSITY  INDICES  AS 
INDICATORS  OF  POLLUTION  IN  GALVESTON 
BAY,  TEXAS, 

North    Carolina    State    Univ.,    Raliegh.    Dept.    of 

Zoology. 

Timothy  J.  Bechtel,  and  B.  J.  Copeland. 

Contributions  in  Marine  Science,  Vol   15    p  103- 

132,  1970.  8  fig,  10  tab,  41  ref. 

Descriptors:  •  Water  pollution  effects, 

•Bioindicators,  *Texas,  *Biological  communities, 
•Ecological  distribution,  Water  pollution  sources, 
On-site  data  collections,  On-site  investigations, 
Analytical  techniques,  Water  quality,  Industrial 
wastes.  Effects,  Water  pollution,  Dominant 
organisms,  Ecotypes,  Environmental  gradient, 
Habitats,  Niches,  Environmental  effects! 
Physiological  ecology,  Estuarine  environment, 
Estuarine  fisheries. 

Identifiers:  *Species  diversity,  Galveston  Bay 
(Texas). 

Fish  species  diversity  indices  calculated  from  trawl 
collections  were  useful  indicators  of  environmental 
stress  in  Galveston  Bay,  Texas.  Diversity  values 
ranged  from  2.2  in  the  Texas  City-Galveston  area 
to  0.02  in  the  Houston  Ship  Channel.  Thus  it  is 
demonstrated  that  the  concept  of  using  species 
diversity  to  indicate  adverse  water  quality 
conditions  is  applicable  to  the  higher  trophic  levels 
of  an  estuary.  Significant  areal  and  seasonal 
differences  were  detected.  It  was  also  indicated 
that  both  biomass  and  numbers  of  organisms 
should  be  utilized  when  studying  the  diversity  of 
higher  trophic  levels.  Those  areas  receiving  the 
greatest  amounts  of  effluents  and  toxic  materials 
(up  to  86%  effluent  by  volume)  exhibited  the 
lowest  mean  annual  diversities.  Fish  populations 
could  be  divided  into  somewhat  separate 
communities,  each  structured  as  a  response  to 
environmental  and  pollution  stress.  In  those  areas 
receiving  the  greatest  stress,  the  bay  anchovy, 
Anchoa  mitchilli,  was  the  dominant  species.  These 
areas  also  supported  the  fewest  numbers  of  large 
individuals.  (LeGore-Washington) 
W71-10564 


SALTON  SEA,  CALIFORNIA-WATER 

QUALITY  AND  ECOLOGICAL  MANAGEMENT 
CONSIDERATIONS, 

Federal     Water     Quality     Administration,     San 
Francisco,  Calif.  Pacific  Southwest  Region. 
For  primary  bibliographic  entry  see  Field  05G 
W71-I0577 


SOME  ASPECTS  OF  THE  PHENOL- 
HYPOCHLORITE  REACTION  AS  APPLIED  TO 
AMMONIA  ANALYSIS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  02K 

W71-10579 


ENVIRONMENTAL  MONITORING  AND 

DISPOSAL  OF  RADIOACTIVE  WASTES  FROM 
U.S.  NAVAL  NUCLEAR-POWERED  SHIPS  AND 
THEIR  SUPPORT  FACILITIES,  1970, 

Naval  Ship  Systems  Command,  Washington,  D.C. 

Nuclear  Power  Directorate. 

M.  E.  Miles,  J.  J.  Mangeno,  and  R.  D.  Burke. 


Available  from  Supt.  of  Documents,  U.S.  Govt. 
Printing  Office,  Washington,  DC.  20402.  $0  50 
per  copy.  Radiological  Health  Data  and  Reports 
Vol  1 2,  No  5,  p  235-244,  May  1971,  6  tab,  20  ref.    ' 

Descriptors:  'Ships,  'Radioactive  Waste  Disposal, 
•Water  pollution  sources,  'Water  pollution  effects! 
Water  pollution  control,  Monitoring,  Oceans! 
Harbors,  Naval  architecture,  Nuclear  energy! 
Measurement  discharge,  Regulation,  Radiation' 
Sediments,  Cobalt. 

Identifiers:  US  Navy,  Nuclear  powered  ships, 
Shipyards,  Piers,  Radiation  safety  and  control. 

Data  are  summarized  on  disposal  of  radioactive 
wastes  from  U.S.  Naval  nuclear-powered  ships  and 
their  support  facilities  and  results  are  summarized 
of  environmental  monitoring  performed  to  confirm 
adequacy  of  waste  disposal  limits  and  procedures. 
The  total  radioactivity  discharged  into  all  ports  and 
harbors  was  0.024  curies  in  1970,  less  than  one 
hundredth  the  total  annual  discharges  of  the  early 
1 960's.  Results  of  environmental  surveys  of  harbor 
water  and  bottom  sediment  for  gross  radioactivity 
and  for  cobalt-60  show  that  ( 1 )  no  increase  in 
radioactivity  above  normal  background  levels  has 
been  detected  in  harbor  water,  (2)  discharges  of 
liquid  wastes  from  U.S.  Naval  nuclear-powered 
ships  have  not  caused  a  measurable  increase  in  the 
general  background  radioactivity  of  the  environ- 
ment, and  (3)low-level  cobalt-60  radioactivity  is 
detectable  in  localized  areas  of  harbor  bottom 
sediment  around  a  few  piers  at  operating  bases  and 
shipyards  where  maintenance  and  overhaul  of 
Naval  nuclear-powered  ships  have  been  conducted 
over  a  period  of  several  years;  these  levels  have 
decreased  in  recent  years.  (Houser-NSIC ) 
W71-10634 


THE  EFFECTS  OF  EXTREME  FLOODS  AND 
PLACER  MINING  ON  THE  BASIC 
PRODUCTIVITY  OF  SUB-ARTIC  STREAMS, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05C 
W71-10648 


SAMPLING       OF      GLACIAL      SNOW       FOR 
PESTICIDE  ANALYSIS, 

Vermont  Univ.,  Burlington. 

Thomas  R.  Stengle,  James  J.  Lichtenberg,  and 

Charles  S.  Houston. 

February  13,  1971,  16p,  2  tab,  2  ref.  EPA-WQO 

Program  16020-GAG. 

Descriptors:  *  Pesticides,  *Snow,  DDT, 
•SAMPLING,  'Pollutant  identification.  Analytical 
techniques.  Water  pollution  sources. 
Identifiers:  •Polychlorinated  biphyenyls,  Glacial 
snow,  Mt.  Logan,  Yukon  Territory,  Canada, 
Atmospheric  transport. 

This  project  was  intended  to  demonstrate  the 
feasibility  of  taking  snow  samples  from  high 
altitude  snowfields  for  pesticide  analysis,  and  to 
develop  sampling  techniques  which  would  avoid 
contamination.  The  sampling  was  to  be  carried  out 
in  the  field,  under  adverse  conditions,  with  minimal 
equipment.  Coincidentally,  the  DDT  level  in  the 
sampling  site  could  be  determined.  The  sampling 
was  done  on  the  plateau  glacier  (elevation  17,500 
ft.)  of  Mt.  Logan,  Y.T.,  Canada.  The  area 
remote,  and  the  sampling  team  had  to  contend  with 
storms,  low  temperatures,  and  the  effects  of  high 
altitude.  Simple  techniques  for  obtaining  samples 
and  shipping  them  to  the  laboratory  were  tested. 
Samples  were  taken  to  a  depth  of  15  meters  to 
determine  whether  DDT  concentration  varied  with 
the  age  of  the  snow.  Analysis  showed  no  DDT 
within  the  limit  of  detectability.  However,  over  half 
the  samples  were  contaminated  with  PCB's  which 
raised  the  detectability  limit  to  10-50  ng/l.  The 
limit  was  5  ng/l  for  the  uncontaminated  samples. 
The  PCG  contamination  is  believed  to  have  come 
from  the  sampling  auger;  it  is  recommended  that 
more  attention  be  paid  to  precleaning  sampling 
equipment  in  future  work.  (Ballinger-EPA) 
W7I-I0675 
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HOW     TO     MEASURE     THE     ISOTHERMAL 
COMPRESSIBILITY  OF  LIQUIDS 

ACCURATELY, 

National  Engineering  Lab.,  East  Kilbridge  (Sco- 
tland). 

For  primary  bibliographic  entry  see  Field  01A. 
W71-10689 


A  REVIEW  OF  THE  1970  LITERATURE  ON 
WASTE  WATER  AND  WATER  POLLUTION 
CONTROL. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10691 


ROUTINE  ANALYTICAL  METHODS, 

A.  Williams. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  6,  p  933-937,  Jun  197 1.  5  p,  7  ref. 

Descriptors:    *Waste    water    (Pollution),    *Water 

analysis,    'Monitoring,    'Reviews,    Water   quality 

control,  Analytical  techniques,  Chemical  analysis, 

Water      pollution      control,      Laboratory      tests, 

Bibliographies. 

Identifiers:  Waste  water  analysis. 

Many  procedures  used  in  water  control  testing 
which  may  also  be  used  in  routine  testing  of  waste 
water  are  reviewed.  The  research  literature 
describes  methods  that  have  not  been  adapted  for 
ordinary  routine  testing  because  of  the  high  cost  of 
instruments  and  the  need  for  skilled  laboratory 
personnel.  Some  of  the  preferred  analytical 
techniques  and  procedures  used  in  water  quality 
monitoring  are  very  useful  in  waste  water  analysis. 
(See  also  W7 1-1 0691 )  (Knapp-USGS) 
W71-10692 


AND 


MONITORING 


AUTOMATED 
TECHNIQUES, 

L.  E.  Doughty. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  6,  p  937-942,  Jun  1 97 1 .  6  p,  40  ref. 

Descriptors:  'Pollutant  identification, 

•Monitoring,    *Automation,    *Chemical    analysis, 
Chlorides,  Sulfates,  Dissolved  oxygen,  Analytical 
techniques,    Polarographic    analysis,    Photometry, 
Radiochemical  analysis,  Bibliographies. 
Identifiers:  Radiochemistry. 

Automated  chemical  analyses  and  monitoring 
techniques  used  in  wastewater  processing  are 
reviewed.  The  methods  include  potentiometric 
determination  of  chlorides,  automatic  control  of 
DO  in  wastewater,  hydrogen  sulfide  determination, 
polarography,  conductivity,  COD  monitoring, 
turbidity  measurement,  hardness  control,  and 
radiochemical  techniques.  (See  also  W71-10691) 
(Knapp-USGS) 
W71-10693 


TRACE       METALS:       UNKNOWN,       UNSEEN 
POLLUTION  THREAT. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-10705 


PRELIMINARY  EVALUATION  OF  CHEMICAL 
AND  BIOLOGICAL  CHARACTERISTICS  OF 
THE  UPPER  ST.  JOHNS  RIVER  BASIN, 
FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 
D.  A.  Goolsby,  and  B.  F.  McPherson. 
Geological  Survey  Open-file  Report  (No  71001), 
1970.  73  p,  5  fig,  6  tab. 

Descriptors:  *Water  quality,  *Lakes,  'Florida, 
Thermocline,  Epilimnion,  'Aquatic  environment, 
Limnology,  Phytoplankton,  Zooplankton,  Aquatic 
microorganisms,  Aquatic  plants,  Nannoplankton, 
Nekton,  Water  pollution  sources,  Hypolimnion, 
Oxygen  demand,  Biological  properties,  Water 
temperature,  Chemical  oxygen  demand,  Dissolved 
oxygen,  Water  pollution.  Pollutant  identification. 


Identifiers:  *St.         Johns         River         (Fla), 

•Econlockhatchee  River  (Fla),  'Lakes  (Central 
Florida). 

An  investigation  was  conducted  into  both  the 
chemical  and  biological  characteristics  of  the 
upper  St.  Johns  River  basin  in  central  Florida.  The 
specific  areas  studied  were  the  St.  Johns  River, 
Econlockhatchee  River,  Blue  Cypress  Lake,  Lake 
Hellen  Blazes,  Sawgrass  Lake,  Lake  Washington, 
Lake  Winder,  Lake  Poinsett,  Puzzle  Lake,  and 
Lake  Harney.  The  phytoplankton  and  zooplankton 
populations  present,  as  well  as  some  pollution  due 
to  insecticides,  is  discussed  in  detail.  Dissolved 
solids,  dissolved  oxygen,  and  organic  nitrogen  were 
determined.  (Glasby-USGS) 
W71-10736 


DETERMINATION  OF  MINOR  ELEMENTS  IN 
WATER  BY  EMISSION  SPECTROSCOPY, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-10807 


ENVIRONMENTAL  MONITORING  AND 
DISPOSAL  OF  RADIOACTIVE  WASTES  FROM 
U.S.  NAVAL  NUCLEAR-POWERED  SHIPS  AND 
THEIR  SUPPORT  FACILITIES,  1970, 

Naval  Ship  Systems  Command,  Washington,  D.C, 

Nuclear  Power  Directorate. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-10809 


CHLORINATED  HYDROCARBON  PESTICIDES 
IN  IOWA  RIVERS, 

Iowa  Univ.,  Iowa  City.  State  Hygienic  Lab. 
Lauren  G.  Johnson,  and  Robert  L.  Morris. 
Pesticides  Monitoring  Journal,  Vol  4,  No  4,  p  216- 
2 19,  Mar  1971.  4  p,  4  tab,  9  ref. 

Descriptors:  'Iowa,  'Rivers,  'Chlorinated 
hydrocarbon  pesticides,  'Pesticides,  Water 
pollution  sources,  Water  quality,  Surface  runoff, 
River  flow,  Water  pollution.  Pesticide  residues, 
Vegetation  effects,  Cultivated  lands,  Crops, 
Insects,  Organic  pesticides,  Agricultural  chemicals, 
Bactericides,  Fungicides,  Sprays,  DDT,  Aldrin, 
Dieldrin. 
Identifiers:  'Iowa  River  (Iowa),  'Marengo  (Iowa). 

The  routine  monitoring  of  a  number  of  Iowa  rivers 
for  chlorinated  hydrocarbon  pesticides  over  a  3- 
year  period  has  shown  the  presence  of  dieldrin, 
DDT,  or  DDE  in  the  majority  of  the  samples  taken. 
Dieldrin  has  occurred  more  frequently  and  in 
higher  concentrations  than  either  of  the  other 
residues,  and  this  is  attributed  to  the  amount  of 
agricultural  activity  in  the  watersheds  involved  and 
to  the  amount  of  surface  water  runoff.  (Glasby- 
USGS) 
W71-10810 


MEDITERRANEAN       POLLUTION-ANOTHER 
YEAR  OF  NEGLECT, 

For  primary  bibliographic  entry  see  Field  05B. 
W71-10816 


A  STUDY  OF  BIOLOGICAL  COMMUNITIES  IN 
THE  SCIOTO  RIVER  AS  INDICES  OF  WATER 
QUALITY, 

Ohio    State    Univ.,   Columbus.    Water    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10898 


THE  TRACE  FLUOROMETRIC 

DETERMINATION  OF  POLYNUCLEAR 

AROMATIC    HYDROCARBONS    IN    NATURAL 
WATER, 

New      Hampshire      Univ.,      Durham.      Dept.      of 

Chemistry. 

Richard  Edward  Keegan. 

Ph  D  Thesis,  May  1971.  144  p,  42  fig,  20  tab,  122 

ref.  OWRR  Project  A-009-NH  (2). 


Descriptors:    'Chromatography,   'Water  analysis, 

'Organic     compounds,     'Aromatic     compounds, 

'Pollutant  identification,  Fluorometry, 

Instrumentation. 

Identifiers:  Polynuclear  aromatic  hydrocarbons. 

A  procedure  was  developed  for  the  determination 
of  polynuclear  aromatic  hydrocarbons  (PNA) 
present  in  natural  water  in  concentrations  of  parts 
per  trillion.  The  PNA  are  removed  from  the  water 
by  extraction  with  n-pentane.  Interfering  basic 
compounds  are  removed  by  extraction  with  72% 
H2S04.  Separation  of  the  individual  PNA  is 
carried  out  on  a  thin-layer  chromatography  sheet. 
The  developed  chromatogram  is  analyzed 
fluorometrica'ly.  Qualitative  analysis  is  based 
primarily  upon  migration  distance  of  a  compound 
relative  to  that  of  a  benzo  (a)pyrene  standard  and 
fluorescence  spectra  obtained  directly  from  the 
TLC  sheet.  Water  samples  from  three  New 
Hampshire  rivers  were  analyzed  using  this  method. 
Tof  of  these  rivers  contained  traces  of  PNA  ranging 
from  80  to  1000  ppm.  Four  PNA  identified  are 
dibenz  (a,h)  anthracene,  benzo  (a)  pyrene,  benzo 
(b)  fluorene,  and  fluoranthene.  Analysis  of  the  data 
suggests  that  the  PNA  are  naturally  occurring. 
Samples  taken  from  a  relatively  unpolluted  river 
showed  the  greatest  number  and  largest  quantities 
of  PNA.  (Knapp-USGS) 
W71-10914 

5B.  Sources  of  Pollution 


THE  GROWTH  OF  OIL  SLICKS  AND  THEIR 
CONTROL  BY  SURFACE  CHEMICAL  AGENTS, 

Shell  pipe  Line  Corp.,  Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10451 


WIND  TUNNEL  EXPERIMENTS  ON  OIL  SLICK 
TRANSPORT, 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 
J.  A.  O'Brien. 

Text  in  English  and  French.  Journal  of  Hydraulic 
Research,  Vol  9,  No  2,  p  197-215,  1971.  19  p,  4  fig, 
5  tab,  7  ref. 

Descriptors:  'Model  studies,  'Oily  waters,  'Path  of 
pollutants,     'Winds,     Currents     (Water),     Wind 
velocity,     Wind      pressure,     Water     circulation, 
Movement,  Translocation,  Hydraulic  models. 
Identifiers:  'Oil  spills,  'Oil  slicks,  Wind  tunnels. 

Thin  oil  slicks  on  water  are  transported  by  wind  at 
rates  which  are  independent  of  oil  density  and 
viscosity,  and  in  fact  that  oil  slick  velocities  are  the 
same  as  surface  velocities  of  clean  water.  Using  a 
wind  tunnel  model,  a  characteristic  Reynolds 
Number  of  the  water  was  correlated  with  the  ratio 
of  oil  slick  velocity  to  wind  velocity.  For  every 
situation  likely  to  occur  at  sea,  the  Reynolds 
Number  is  sufficiently  large  such  that  the 
dependence  is  not  important  and  it  may  be 
assumed  that  the  oil  slick  velocity  is  a  fixed 
percentage  of  the  wind  velocity.  Both  laboratory 
and  field  data  support  the  estimate  of  3.3  percent 
for  the  ratio  of  oil  slick  velocity  to  wind  velocity. 
Wind  tunnel  work  indicates  that  thick  slicks  travel 
more  slowly.  However,  the  wind  has  a  thinning 
effect  on  oil  slicks  and  very  quickly  reduces  the 
thickness  to  a  value  such  that  transport  occurs  at 
the  same  rate  as  would  occur  on  water  surface. 
(Knapp-USGS) 
W71-10472 


THE  FRAGIPAN  MENACE  AND 

COMPREHENSIVE  PLANNING  IN 

MEGALOPOLIS, 

Soil  Conservation  Service,  Washington,  D.C. 
George  D.  Bailey. 

Proceedings  of  the  Association  of  American 
Geographers,  Vol  3,  p  25-28,  1971.  7  ref. 

Descriptors:  'City  planning,  'Urbanization, 
'Community  development,  Planning,  Water 
pollution,  Public  health,  Septic  tanks. 
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Identifiers:   'Fragipan,  'Comprehensive  planning, 
•Megalopolis. 

Fragipans,  dense  subsurface  soil  horizons  of  low 
permeability,  are  distributed  through  Megalopolis, 
with  a  heavy  concentration  in  New  York  and  New 
England.  Seasonal  perched  water  tables,  caused  by 
the  low  permeability,  the  high  precipitation  rates  of 
the  region,  and  the  low  evapotranspiration  rates  of 
winter  and  spring  affect  the  use  of  these  soils. 
Agricultural  land  use  is  affected  by  fragipans,  and 
its  influence  is  reflected  in  specific  soil 
management  procedures.  Urban  development  on 
fragipan  soils  results  in  numerous  community 
problems,  the  most  serious  being  health  hazards 
from  malfunctioning  septic  tank  sewer  systems. 
Comprehensive  planning  can  provide  solutions  to 
soil  related  problems  of  development  but  only 
when  the  tools  are  available  for  both  inventory  and 
interpretation  of  basic  soil  data.  (Davis  -  Chicago) 
W71-10510 


MICROBIAL   ECOSYSTEM   STRESS  INDUCED 
BY  AN  ORGANOPHOSPHATE  INSECTICIDE, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  05C. 
W71-10545 


TOXICITY     TO     FISH     OF     TWO    ORGANIC 
REACTOR  COOLANTS, 

Atomic      Energy      of     Canada      Ltd.,      Pinawa 

(Manitoba).       Whiteshell       Nuclear       Research 

Establishment;  and  Atomic  Energy  of  Canada  Ltd., 

Pinawa      (Manitoba).      Environmental      Control! 

Health  and  Safety  Branch. 

For  primary  bibliographic  entry  see  Field  05C 

W71-10555 


A  SURVEY  OF  SOME  PHYSIOLOGICAL 
CHARACTERISTICS  OF  STREAM-BORNE 
BACTERIA, 

Birmingham        Univ.        (England).        Dept.        of 

Microbiology. 

J.  W.Hopton. 

Water   Research,   Vol  4,   No   7,  p  493-499    July 

1970.  7  p,  3  tab,  16ref. 

Descriptors:  »Water  pollution  sources,  'Bacteria, 
•Surface  waters,  'Coliforms,  'Water  analysis, 
Water  chemistry,  Biochemistry,  Microorganisms, 
Analytical  techniques,  Sampling,  Ecology,  Aquatic 
microorganisms,  Aquatic  bacteria. 

Some  physiological  properties  of  heterotrophic 
bacteria  isolated  from  a  stream  over  a  2-yr  period 
have  been  surveyed.  Most  of  the  organisms 
exhibited  oxidative  catabolic  properties  and  did  not 
exhibit  exacting  nutritional  requirements.  Attempts 
to  assess  growth  rate  at  different  temperatures  had 
limited  success  but  the  evidence  indicated  that 
psychrophilic  properties  were  common.  The 
bacterial  population  of  the  stream  collectively 
exhibits  versatile  and  adaptable  metabolic  propert- 
ies. (Woodard-USGS) 
W7I-I0578 


IN 


BIOLOCY  OF  CLADOPHORA 

FRESHWATERS, 

Durham  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  05C 
W7I-I0580 


TRITIUM  MOVEMENT  IN  A  TROPICAL 
ECOSYSTEM, 

Argonne  National  Lab  ,  111 

<     I     Jordan,  J  J   Koranda.J.  R.  Kline,  and  J.  R. 

Martin 

B», science.   Vol   20,   No    14,  p   807-812    July    15 

1970  6  fig.  I  tab.  Ifiref 

Descriptor*  Tritium,  "Ecosystems,  "Tropical 
regions,  Soil-water-plant  relationships,  Soil  water 
movement 


The  portion  of  the  pulse  of  water  moving  on 
through  the  subsoil  maintains  a  near-symmetrical 
distribution,  and  the  movement  of  tritium  through 
the  soil  is  the  rate-limiting  step  in  the  movement  of 
tritium  through  soil  and  air.  Since  the  situation  of 
relatively  porous  soil  overlying  denser  parent 
material  is  common  throughout  the  world,  it 
appears  that  the  model  of  tritium  movement 
presented  is  of  general  applicability,  though  the 
ratio  of  tritium  that  moves  downward  through  the 
subsoil  to  that  which  drains  laterally  would  vary 
from  site  to  site.  (Bopp-NSIC) 
W7 1-10602 


STUDY  OF  THE  DISPERSION  OF 
RADIOACTIVE  EFFLUENTS  INTO  A  LAKE  - 
CONTAMINATION  OF  THE  BOTTOM 
SEDIMENTS, 

European     Atomic     Energy     Community,     Ispra 

(Italy).  Protection  Service. 

M.  de  Bortoli,  and  P.  Gaglione. 

Minerva  Fisiconucleare,  Vol   14  (4)    p   190-196 

1970. 

Descriptors:      'Survey,      'Radioactivity,      'Lake, 
•Sedimentation,     Measurement,     Spectrometers, 
Effluents,     Water     pollution,     Water     pollution 
sources,  Radioisotopes,  Cesium,  Cobalt. 
Identifiers:  Lake  Maggiore,  Italy. 

A  gamma  spectrometry  survey  has  been  carried  out 
in  a  bay  of  lake  Maggiore  (Northern  Italy)  with  the 
aim  of  evaluating  the  amount  and  distribution  of 
the  contamination  in  the  bottom  sediments.  This 
contamination  is  due  to  the  release  of  radioactive 
effluents  (almost  entirely  60Co  and  137Cs)  from 
the  Euratom  Ispra  Establishment  via  a  brook 
(Novellino),  which  ends  into  the  bay.  The  field 
measurements  have  been  confirmed  and  completed 
by  gamma  spectrometry  analyses  performed  in  the 
laboratory  on  sediment  samples  from  the  brook 
and  the  bay.  Through  these  measurements  the 
vertical  profile  of  the  contamination  has  been  also 
determined  and  found  very  irregular.  The 
contamination  in  the  bay  is  confined  to  an  area  of 
approximately  0.03  sq  Km  and  the  activity  levels 
found  are  very  low,  as  expected  on  the  basis  of  the 
activity  released.  The  mean  60Co  concentration, 
which  has  been  discharged  in  amounts  about  5 
times  higher  than  137Cs,  is  0.5  pCi/g  of  dry  matter 
in  the  most  highly  contaminated  layer,  i.e.  that 
from  0  to  7.5  cm.  The  total  deposit  of  60Co  per 
area  unit  is  about  78  mCi/sq  Km  and  the  associated 
contact  dose-rate  is  approximately  1 .4  micro  rad/h 
(Houser-NSIC) 
W71-I0603 


METROPOLITAN      SITING      OF      NUCLEAR 
POWER  PLANTS, 

Consolidated  Edison  Co.,  New  York. 

For  primary  bibliographic  entry  see  Field  05E. 

W71-10605 


EFFLUENT  CONTROL  FOR  BOILING  WATER 
REACTORS, 

General  Electric  Co.,  San  Jose,  Calif. 
C.  E.  Kent,  S.  Levy,  and  J.  M.  Smith. 
Availability:    Unipub,   Inc.,   P.O.    Box   433,    New 
York,  NY.  10016.  Proceedings  of  IAEA  SM-146- 
2 1 .  Aug.  1 970,  p  339-357,  8  tab,  5  fig. 

Descriptors:  *Effluents,  'Control,  'Nuclear  power 
plants,  'Nuclear  reactors,  'Nuclear  wastes. 
Environment,  Monitoring,  Safety,  Design, 
Operations,  Discharge  (Water),  Streams,  Oceans, 
River,  Lakes,  Ponds,  Tritium,  Radioisotopes, 
Standards,  Regulation. 
Identifiers:  Boiling  water  reactors,  Noble  gases. 

Over  a  decade  of  operating  experience  is  now 
available  from  commercial  Boiling  Water  Reactor 
nuclear  power  plants.  Experience  with  existing 
plants  of  releases  of  radioactive  materials  to  the 
environment  has  indicated  a  high  degree  of 
compliance  with  a  conservative  design  objective.  In 
consequence,  off-plant  radiation  doses  have  been 
very    small    compared    to    permissible    or    natural 
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background  dose.  The  plant  design  objective  is  to 
process  and  recycle  waste  streams  so  as  to 
minimize  both  volume  and  radioactivity  of 
effluents  wherever  practical.  Releases  to  environs 
are  controlled  by  batch  processing  and/or 
continuous  monitoring  before  release  so  as  to 
assure  that  no  unplanned  emission  will  occur. 
Monitoring  in  the  environs  of  BWR  facilities  is 
performed  as  an  audit  on  effluent  controls  and  to 
provide  data  from  which  dose  to  the  general  public 
may  be  determined.  Development  is  continuing  on 
systems  and  on  operating  methods  to  provide 
assurance  for  new  larger  plants,  that  the  dose  to  the 
public  is  insignificant  compared  to  both  natural 
background  and  permissible  dose.  Our  efforts  are 
on  the  basis  of  a  firm  belief  that  the  use  of  nuclear 
energy  to  generate  required  electrical  power  is  in 
the  real  interest  of  improving  the  environment  and 
public  health.  Equipment  and  plant  designs 
discussed  are  those  supplied  by  the  Nuclear  Energy 
Division  of  the  General  Electric  Company 
(Houser-NSIC) 
W7I-10608 


ENVIRONMENTAL  CONTROL  AT  NUCLEAR 
POWER  STATIONS  (French:  SURVEILLANCE 
DE  L'ENVIRONNEMENT  DES  CENTRALES 
NUCLEAIRES), 

Service      Central     de      Protection     Contre      les 
Rayonnements  Ionisants,  Le  Vesinet  ( France ) 
P.  Pellerin. 

Availability:  Unipub,  Inc.,  P.O.  Box  433,  New 
York,  N.Y.  10016.  Proceedings  IAEA  SM-I46-24 
August  1 970,  p  387-99,  2  fig. 

Descriptors:  'Environment,  'Control,  'Safety, 
•Nuclear  power  plants,  Sites,  Monitoring,  Geology! 
Ecology,  Effluents,  Discharge  measurement,  Air 
pollution,  Water  pollution,  Food  chains,  Path  of 
pollutants,  Population,  Evaluation. 
Identifiers:  Radiation  Safety  and  Control,  Siting. 

Environmental  control  at  nuclear  stations  is 
effected  in  several  stages.  Prior  to  the  installation 
of  a  particular  type  of  reactor  a  very  thorough 
study  of  the  site  must  first  of  all  be  made,  taking 
into  account  geology  and  ecological  data.  When 
the  installation  is  complete  routine  monitoring 
should  be  carried  out  on  all  types  of  effluent  at 
their  point  of  discharge  to  the  environment  and  at 
the  same  time  on  the  different  components  of  that 
environment  (air,  water,  food  chain,  etc.).  If 
necessary  critical  groups  in  the  local  population 
should  be  identified  and  the  path  of  any  critical 
radionuclides  established.  Finally,  the  overall 
picture  thus  obtained  should  be  used  for  a 
periodical  reevaluation  of  the  situation  with  a  view 
to  making  any  necessary  changes.  Such  evaluation 
must  include  a  study  of  the  possible  consequences 
of  nuclear  incidents  and  accidents.  Close  co- 
operation between  operators  and  the  competent 
public  health  authorities  is  desirable  in  order  to 
facilitate  the  application  of  control,  but  in  all  cases 
the  public  health  authorities  are  responsible  for 
making  decisions  on  monitoring  programs,  their 
method  of  application  and  the  interpretation  of  the 
results.  (Houser-NSIC) 
W71-10609 


ENVIRONMENTAL  BEHAVIOUR  OF 

DISCHARGED  RADIOACTIVE  EFFLUENTS  AT 
TARAPUR  ATOMIC  POWER  STATION, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 
P.  R.  Kamath,  I.  S.  Bhat,  and  A.  K.  Ganguly. 
Availability:  Unipub,  Inc.  P.  O.  Box  433  New  York, 
N.   Y.    10016   Proceedings  of  IAEA   SM- 146-58,' 
pages  475-494. 

Descriptors:  'Environment,  'Air  pollution,  'Water 
pollution,  'Control,  'Nuclear  power  plants,  Water 
pollution  sources,  Cooling  water,  Thermal 
pollution,  Soil  contamination,  Effluents, 
Radioactivity,  Oceans,  Dispersion,  Waste  disposal, 
Sedimentation,  Deposition  (Sediment),  Iodine 
radioisotopes. 
Identifiers:  India. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


Condenser  cooling  sea  waters  from  the  coastal 
atomic  power  station  (400  MW  (e):  BWR)  at 
Tarapur  (19  deg  54  ft  N  and  72  deg  41  ft  E)  are 
released  to  the  sea  at  the  shoreline  through  a 
double  discharge  system  of  canals.  Gaseous  and 
airborne  effluents  are  discharged  through  a  1  1 3  m 
stack  after  appropriate  filtration.  Radioactive 
*aste  from  clean-up  systems  are  released  to  the  sea 
with  the  secondary  coolant  discharge.  The  design 
akes  into  consideration  possible  dispersion  of  hot 
thermal)  effluents  by  the  semi-diurnal  tidal 
ransport.  Sea  water  discharged  through  the  North 
Discharge  Canal  at  high  tide,  moves  north  with  the 
idal  current  and  that  discharged  through  the  South 
Discharge  Canal  at  low  tide,  moves  south.  The  sea 
vater  intake  canal,  located  mid-way  between  the 
lischarge  canals,  is  thus  designee  to  see  reactor 
iffluents  after  some  dispersion  in  the  near-shore 
waters.  Radioiodine  has  so  far  been  observed  to  be 
he  most  dominant  airborne  and  waterborne 
ontaminant,  through  the  concentrations  observed 
ire  well  below  the  permissible  limits  for  the  media. 
)n  the  basis  of  demographic  survey  of  living  and 
ood  habits  of  the  population,  the  fishermen  have 
>ecn  identified  as  the  critical  group  in  the  Tarapur 
nvironment.  There  are  evidences  now  from  these 
ield  studies  that  there  is  considerable  oscillation  of 
ear-shore  waters  leading  to  recirculation  of  the 
ondenser  discharges,  and  radioactivity  is  observed 
o  be  building  up  in  the  near-shore  sediments, 
ome  indicator  organisms  in  the  sea  have  been 
dentified  for  specificity  of  uptake  of  activation 
roducts  released  with  the  reactor  effluents. 
Houser-NSIC) 
V71-10611 


URVEY  OF  ENVIRONMENTAL 

1ADIOACTIVITY  FOR  PERIOD  JANUARY  1- 
UNE30,  1970. 

Lines  Lab.,  Iowa. 

{.  D.  Voss. 

ivailability:    NTIS.    IS-2393,    20    pages,    August 

970. 

•escriptors:  *Survey,  'Monitor,  *Radioactivity, 
Sampling,  Vegetation,  Air  pollution.  Water, 
livers,  Pond,  Water  pollution,  Sedimentation, 
recipitation  (Atmospheric),  Fallout,  Wells, 
luclear  reactors. 

lentifiers:  Surveillance  Program,  Ames 
aboratory  Research  Reactor. 

he  environmental  program  consists  of  air  samples, 
jil,  vegetation,  river  water,  bottom  sediment, 
recipitation,  pond  water,  ALRR  outfall,  and  well 
ater  samples.  This  report  will  cover  the  period 
■om  January  1 ,  1 970,  to  June  30,  1 970.  As  soil  and 
egetation  samples  are  collected  later  in  the  year 
usually  August)  that  data  will  be  reported  in  the 
nnual  report.  The  data  indicate  that  the  ALRR  has 
ot  contributed  a  significant  amount  of 
idioactivity  to  the  environment  in  the  Ames  area. 
Houser-NSIC) 
/71-10612 


UARTERLY        PROGRESS        REPORT        ON 

ADIOLOGICAL     SAFETY     OF     PEACEFUL 

SES  OF  NUCLEAR  EXPLOSIVES  -  TRANSFER 

F    TRITIUM    TO    MAN    FROM    AN    INITIAL 

i^ET  DEPOSITION, 

>ak  Ridge  National  Lab.,  Tenn. 

I.  J.  Kelley  and  R.  S.  Booth. 

vailability:    NTIS.    ORNL-TM-3  134,    22    pages, 

inuary  8,  1971. 

escriptors:       'Nuclear      explosions,      'Tritium, 

Fallout,       Precipitation       (Atmospheric),       Soil 

sntamination.     Movement,     Path     of    pollutant, 

istribution,    Food    chains,    Equilibrium,    Model 

udies. 

lentifiers:  Concentration,  Dose,  Man. 

he  total  dose  to  man  from  tritium  contamination 
f  soil  was  estimated  by  simulating  the  movement 
F  tritium  through  the  soil  after  an  initial  wet 
^position  as  a  diffusion  process  with  a 
iperimposed  translation  caused  by  rainfall.  Only 


experimentally  demonstrable  constants  were 
incorporated  into  the  model,  and  it  was  qual- 
itatively tested  against  experimental  results. 
Instantaneous  equilibrium  was  assumed  between 
the  tritium  concentration  in  the  soil  compartment 
and  the  food  that  man  eats.  We  conclude  that, 
except  for  the  desert,  the  time-dependent 
concentration  of  tritium  in  the  soil  compartment  is 
primarily  determined  by  the  rainfall  after  the 
deposition,  and  it  is  essentially  dependent  of  the 
assumed  compartment  depth.  (Houser-NSIC) 
W71-10613 


ENVIRONMENTAL  MONITORING  REPORT: 
JULY-DECEMBER  1970  AND  1970  SUMMARY. 

Mound  Lab.,  Miamisburg,  Ohio. 

Availability:  NTIS.  MLM-1795,  51  pages,  April  15, 
1971. 

Descriptors:     'Monitoring,     'Radioactivity,    'Air 
pollution,    'Water    pollution,    Rivers,    Sampling, 
Standards,  Regulation,  Radioisotopes,  Tritium. 
Identifiers:       Great       Miami       River,       USAEC, 
Plutonium. 

The  average  concentrations  of  polonium-210, 
plutonium-238  and  tritium  detected  in  the  environ- 
ment surrounding  Mound  Laboratory,  Miamisburg, 
Ohio,  are  presented  for  the  second  half  of  1970  and 
for  the  entire  year.  (The  data  for  the  first  half  of 
1970  were  presented  in  Mound  Laboratory 
document  MLM-1784).  The  average 

concentrations  of  these  radioisotopes  in  the  Great 
Miami  River  and  at  the  air  sampling  stations  were 
well  within  the  stringent  standards  adopted  by  the 
Atomic  Energy  Commission.  The  highest  average 
concentration  of  these  radioisotopes  at  any  of  the 
water  sampling  stations  during  the  second  half  of 
1970  was  less  than  during  the  first  half  of  1970  by 
as  much  as  36%.  The  highest  average 
concentration  of  polonium-2 10  at  the  air  sampling 
stations  during  the  second  half  of  1970  was  14% 
more  than  during  the  first  half  of  1970  (0,08%  of 
RCG  vs.  0.07%  of  RCG),  however,  the  highest 
average  concentration  of  the  other  two 
radioisotopes  was  less  by  as  much  as  57%.  (Houser- 
NSIC) 
W71-10614 


ENVIRONMENTAL  SURVEY  OF  URANIUM 
MILL  TAILINGS,  MONUMENT  VALLEY, 
ARIZONA, 

Southwestern  Radiological  Health  Lab.,  Las  Vegas, 

Nev. 

R.  N.Snelling. 

Radiological  Health  Data  and   Reports,  Vol.    11, 

No.  lO.pp.  511-517, Oct.  1970. 

Descriptors:     'Survey,     'Uranium     radioisotopes, 

'Mining,   Hazards,   'Radioactivity,   Air  pollution, 

Water  pollution.  Safety,  Abatement,  Monitoring, 

Meteorology. 

Identifiers:    Surveillance   Program,   Uranium    Mill 

Tailings,        Radiation       Safety        and       Control, 

Concentration. 

At  the  request  of  the  Navajo  Tribal  Council 
through  the  Public  Health  Service  Division  of 
Indian  Health  at  Window  Rock,  Ariz.,  an  environ- 
mental radiological  survey  was  conducted  on  the 
Foote  Mineral  Company's  uranium  tailings  pile. 
Monument  Valley,  Ariz.,  in  May  1968.  The 
purpose  of  the  survey  was  to  identify  any  radiation 
hazards  which  might  exist  and  recommend 
methods  for  their  control.  The  survey  included 
evaluation  of  external  gamma  radiation,  airborne 
radioactivity,  and  waterborne  radioactivity.  The 
results  of  the  survey  indicate  that  existing  radiation 
levels  do  not  exceed  recommended  exposure  limits. 
However,  to  minimize  the  possibility  of  increased 
activity  from  weather  conditions  different  from 
those  existing  during  the  survey,  it  was 
recommended  that  the  mill  tailings  be  stabilized 
against  wind  erosion.  Otherwise,  periodic 
monitoring  will  be  necessary  in  the  future. 
(Houser-NSIC) 
W71-10617 


LOS  ALAMOS  ENVIRONMENTAL 

MONITORING  PROGRAM, 

Los  Alamos  Scientific  Labs.,  N.  Mex. 

W.  R.  Kennedy. 

Availability:  NTIS.  LA-3639,   1 1   p,  5  fig,  8  ref, 

January  1970. 

Descriptors:  'Environment,  'Monitoring, 

•Sampling,  'Water  pollution,  'Air  pollution,  'Soil 
contamination.  Radioisotopes,  On-site  data 
collections,  On-site  investigations,  On-site 
laboratories,  Absorption. 

Identifiers:  Gross  gamma.  Gross  beta,  Gross  alpha, 
Concentration,  Los  Alamos  Scientific  Laboratory, 
New  Mexico. 

An  outline  is  given  of  the  surveillance  methods 
used  throughout  Los  Alamos  County  and  outside 
restricted  areas  to  determine  the  effect  of 
Laboratory  operations  on  the  environmental 
radioactivity.  Gamma  radiation  measurements  are 
routinely  made.  Scheduled  samples  of  air  and  water 
are  taken,  assayed  for  gross  alpha  and  beta  activity, 
and  also  for  certain  specific  nuclides  which  may  be 
present  in  some  concentration.  Soil  samples  are 
taken  when  considered  necessary.  (Houser-NSIC) 
W7 1-10622 


ESTIMATION  OF  THE  SURFACE  WATER 
CONTAMINATION  BY  THE  NEAR  FALLOUT 
BY  NUCLEAR  EXPLOSIONS  (In  German), 

Hahn-Meitner-Institut  fuer  Kernforschung,  Berlin 

(West  Germany). 

W.  Jacobi,  and  N.  Stolterfoht. 

Availability:  NTIS.  HMI-B-86,  42  pages,  August 

1969. 

Descriptors:   'Nuclear  explosions,   'Fallout,   'Air 

pollution,  'Soil  contamination,  'Water  pollution, 

Path   of  pollutant,   Rivers,   Ohio   River,   Hazards, 

Civil  Defense. 

Identifiers:     Drinking     water,     Japan,     Germany, 

Concentration. 

Reports  the  special  problem  of  fallout  from  nuclear 
explosions  as  related  to  contamination  of  surface 
water  and  'ts  pathway  to  man  from  drinking  water. 
The  various  aspects  of  concentration,  transport, 
diffusion,  and  dilution  are  considered.  The  aspects 
of  meteorology  and  terrain  all  are  also  considered. 
The  report  is  considered  from  the  interest  of 
communities  drinking  water  and  as  a  civil  defense 
project.  (Houser-NSIC) 
W71-10623 


CONTAMINATION  OF  THE  RIVER  WATER  BY 
THE  FALLOUT  AFTER  EXTREME  REACTOR 
ACCIDENT  (In  German), 

Hahn-Meitner-Institut  fuer  Kernforschung,  Berlin 

(West  Germany). 

W.  Jacobi,  and  N.  Stolterfoht. 

Availability:    NTIS.    HMI-B-87,   61    pages,   Berlin 

(West  Germany). 

Descriptors:       'Accidents,       'Fallout,       'Water 

pollution,  'Path  of  pollutant,  'Hazards,  'Surface 

waters,     Rivers,     Oceans,     Tides,     Radioactivity 

effects. 

Identifiers:  Concentration,  Drinking  water. 

A  study  of  the  many  aspects  of  contamination  and 
its  pathway  to  man  resulting  from  a  possible 
extreme  reactor  accident.  Special  concern  is  given 
to  the  hazardous  surface  water,  the  contamination 
path,  contamination  resulting  from  fallout  on 
surface  waters  and  subsequent  incoming  tides  and 
the  effects  of  contamination  of  river  water. 
(Houser-NSIC) 
W71-10624 


OFF-SITE  SURVEILLANCE  ACTIVITIES  OF 
THE  SOUTHWESTERN  RADIOLOGICAL 
HEALTH  LABORATORY  FROM  JANUARY 
THROUGH  JUNE  1969. 

Southwestern  Radiobiological  Health  Lab.,  Las 
Vegas,  Nev. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


Availability:  NTIS.  SWRHL-97-r,  41  pages, 
February  1971. 

Descriptors:  *Survey,  'Radioactivity,  *Nuclear 
explosions.  Testing,  Water  pollution,  Milk, 
Population,  Air  pollution,  Water  pollution  sources. 
Identifiers:  Surveillance  Program. 

During  the  period  January  through  June  1969, 
eleven  announced  nuclear  detonations  were 
conducted  at  the  Atomic  Energy  Commission's 
Nevada  Test  Site.  None  of  these  events  released 
radioactivity  material  that  was  detected  off-site.  No 
domestic  water  or  milk  samples  collected  during 
this  period  contained  fresh  fission  products. 
Exposure  to  the  off-site  population  during  this 
period  was  well  below  the  safety  criteria 
established  by  the  Atomic  Energy  Commission. 
(Houser-NSIC) 
W71-10625 


PROJECT  GASBUGGY  OFF-SITE 

RADIOLOGICAL  SAFETY  REPORT  GB-2R, 
PHASE  1  PROGRAM. 

Southwestern  Radiological  Health  LAB.,  Las 
Vegas,  Nev. 

Availability:  NTIS.  SWRHL-105-R,  20  pages,  July 
1970. 

Descriptors:  *Survey,  'Nuclear  explosion, 
•Testing,  'Sampling,  Control,  Safety,  Water,  Veg- 
etation, Soil  contamination,  Tritium,  Air  pollution, 
Water  pollution. 

Identifiers:  Surveillance  Program,  Peaceful  uses, 
Radiation  safety  and  control,  Dosimetry, 
Concentration. 

This  surveillance  was  the  continuation  of  the 
previous  off-site  surveillance  program  for 
Gasburry,  and  consisted  of  (A)  Operating  a  daily 
air  sampling  network,  (B)  Placing 
thermoluminescent  dosimeters  in  a  network 
around  the  site,  (C)  Monitoring  for  radioactivity, 
(D)  Taking  special  air  samples  during  flaring 
operations,  and  (E)  Collecting  water,  vegetation, 
and  soil  samples  after  completion  of  testing 
operations.  (Houser-NSIC) 
W71-10626 


MEASUREMENT  OF  FALLOUT 

RADIOACTIVITY    IN    GREENLAND    IN     1969 
ARE  REPORTED, 

Danish  Atomic  Energy  Commission,  Risoe. 

A.  Aarkrog,  and  J.  Lippert. 

Availability:  NTIS.  RISO-222,  19  p,  July  1970. 

Descriptors:  'Environment,  'Fallout, 

'Measurements,        'Strontium,        Radioisotopes, 

•Cesium,    Precipitation    (Atmospheric),    Oceans, 

Vegetation,  Animals,   Water,   Human   population, 

Diets. 

Identifiers:       Drinking       water.       Concentration, 

Greenland. 

Measurements  of  fall-out  radioactivity  in 
Greenland  in  1969  are  reported.  Sr-90  (and  Cs-1  37 
in  most  instances)  was  determined  in  samples  of 
precipitation,  sea  water,  vegetation,  animals,  and 
drinking  water.  Estimates  of  the  mean  contents  of 
Sr-90  and  Cs-I  37  in  the  human  diet  in  Greenland  in 
1969  are  given.  (Houser-NSIC) 
W7I-I0627 


SURVEY  OF  ENVIRONMENTAL 

RADIOACTIVITY, 

Ames  Lab.,  Iowa. 

MiloD.  Voss. 

Availability:  NTIS.  IS-2541,  38  p,  February  1971. 

Descriptors:  'Monitoring,  'Nuclear  reactors,  'On- 
site  laboratories,  'Air  pollution,  'Water  pollution, 
'Soil  contamination.  Vegetation,  Rivers,  Fallout, 
Sedimentation,  Precipitation  (Atmospheric), 
Surface  waters.  Sampling,  Standards,  Ponds, 
Regulation,  Weill. 


Identifiers:     Ames     Laboratory,     ALRR     (RR), 
Bottom  sediment. 

This  is  the  environmental  monitoring  program  of 
the  Ames  Laboratory  of  the  USAEC  for  the  Ames 
Laboratory  Research  Reactor  (ALRR).  The 
environmental  program  consists  of  gross  alpha  and 
beta  determinations  of  air,  soil,  vegetation,  river 
water,  ALRR  outfall,  bottom  sediment,  precip- 
itation, well  water,  and  pond  samples.  The  ALRR 
reached  full  power  as  of  7/12/65.  The  ALRR  had 
generated  105409  megawatt  hours  as  of  12/31/69. 
A  total  of  3405  1  megawatt  hours  was  generated  in 
1970.  The  data  indicate  that  the  ALRR  has  not 
contributed  a  significant  amount  of  radioactivity  to 
the  environment  in  the  Ames  area.  Radioactivity 
levels  recorded  for  environmental  samples 
represent  background  conditions  from  atmospheric 
fallout  and  naturally  occurring  radioactivity. 
(Houser-NSIC) 
W71-10628 


ENVIRONMENTAL   RADIOACTIVITY  IN  THE 
FARVOS  IN  1969, 

Danish  Atomic  Energy  Commission,  Risoe. 

A.  Aarkrog,  and  J.  Lippert. 

Availability:  NTIS.  RISO-22 1 ,  22  p,  July  1970. 

Descriptors:  'Survey,  'Monitoring, 

'Measurement,  'Fallout,  'Radioactivity, 

Strontium  radioisotopes,  Cesium,  Water,  Sampling, 
Fish,  Grasses,  Ecology,  Precipitation 

(Atmospheric),  Milk,  Food  and  cover  crops.  Food 
chain,  Animal,  Mammals,  Diets,  Oceans. 
Identifiers:  Surveillance  Program,  Concentration, 
Drinking  water,  Vertebrates,  Denmark,  Faroes. 

Measurement  of  fall-out  radioactivity  in  the  Farc- 
oes  in  1969  are  presented.  Sr-90  (and  Cs-1 37  in 
most  instances)  was  determined  in  regularly 
collected  samples  of  precipitation,  grass,  milk, 
lamb,  fish,  bread,  and  drinking  water.  In  addition, 
analyses  of  spot  samples  of  potatoes,  sea  water,  sea 
plants,  birds,  vegetables,  eggs,  and  human  bone 
were  carried  out.  Estimates  of  the  mean  contents  of 
Sr-90  and  Cs-1 37  in  the  human  diet  in  the  Faroes  in 
1969  are  given.  (Houser-NSIC) 
W71-10629 


ENVIRONMENTAL   MONITORING   REPORT  - 
JANUARY-JUNE  1970 

Mound  Lab.,  Miamisburg,  Ohio. 

Availability:  NTIS.  MLM-1784,  36  pages,  January 
25,  1971. 

Descriptors:  'Environment,  'Monitoring, 

'Radioisotopes,   'Tritium,   Measurement,   Rivers, 
Water  pollution,  Air  pollution,   Water  pollution 
sources.  Standards,  Regulation,  Ohio. 
Identifiers:   Polonium,   Plutonium,  Concentration, 
Miami  River,  USAEC. 

The  average  concentrations  of  Polonium-210, 
Plutonium-238,  and  Tritium  detected  in  the 
environment  surrounding  Mound  Laboratory, 
Miamisburg,  Ohio,  are  presented  for  the  first  half 
of  1970.  The  average  concentrations  of  these 
radioisotopes  in  the  great  Miami  River  and  at  the 
air  sampling  stations  were  well  within  the  stringent 
standards  adopted  by  the  Atomic  Energy 
Commission.  (Houser-NSIC) 
W7I-10630 


ENVIRONMENTAL  MONITORING  FOR  USA 
LICENSED  POWER  REACTORS, 

Atomic  Energy  Commission,  Washington,  DC. 
C  K.Beck. 

Availability:  Unipub,  Inc.,  P.O.  Box  433,  New 
York,  NY.  10016.  Proceedings  IAEA  SM-146-54, 
August  1970.  p  401-412,  3  tab,  4  fig. 

Descriptors:  'Monitoring,  'Environment, 

•Effluents,  'Nuclear  Power  Plants,  'Nuclear 
reactors,  Survey,  Radioactivity,  Regulation, 
Control       discharge       measurement,      Standards, 


Streams,  Rivers,  Lakes,  Ponds,  Oceans,  Aquatic 
life,  Permits,  Aircraft,  Radio-ecology,  Ecosystem, 
Radiation,  Profiles. 

Identifiers:  Surveillance  Program,  Codes  and 
Standards,  Procedures  and  Manuals. 

The  regulatory  staff  of  the  USAEC  establishes, 
through  its  regulations  and  in  the  unique  conditions 
included  in  each  license  for  a  nuclear  power 
reactor,  the  routine  effluents  permitted  from  each 
reactor  and  the  monitoring  requirements  the 
licensee  must  carry  out  on  effluent  streams  and  in 
environmental  surveillance.  The  required  scope  of 
environmental  monitoring  around  facilities  varies 
over  a  considerable  range  depending  on  the  level  of 
effluents  with  respect  to  the  maximum  levels 
permitted;  the  lower  the  level  of  effluents  the 
nearer  the  monitoring  program  may  be  to  the 
minimum  level  defined.  Uniform  procedures  and 
format  have  been  developed  for  the  periodic 
reporting  of  effluents  and  environmental 
monitoring  data  by  licensees.  In  addition  to  the 
monitoring  data  required  of  the  licensees,  the 
USAEC  carries  out  an  'independent 
measurements'  surveillance  and  double-checking 
program.  Recently,  for  carrying  out  this 
surveillance,  the  USAEC  embarked  on  a  joint 
collaborative  program  (initially  on  a  contract 
basis)  with  those  states  in  which  nuclear  facilities 
are  located  and  with  the  Bureau  of  Radiological 
Health  (US  Dept.  of  Health,  Education  and 
Welfare)  as  an  advisory  participant.  An  important 
feature  of  this  independent  surveillance  program  is 
the  use  of  specifically  equipped  aircraft  capable  of 
measuring,  with  a  surprisingly  high  precision,  ( 1 ) 
the  radiologic  profiles  of  ground  deposits,  both 
naturally  occurring  and  synthetic,  (2)  the  gaseous 
effluent  plume  patterns,  and  (3)  the  isotopic 
composition  of  ground  deposits  and  plumes.  These 
various  elements  of  the  overall  monitoring  of 
licensed  plants  will  be  described  in  some  detail, 
together  with  tabulations  of  reactor  effluent  data 
recorded  to  date.  (Houser-NSIC) 
W71-10633 


RESEARCH  ON  THE  MAXIMUM 

RADIOACTIVE  BURDEN  OF  SOME  GERMAN 
RIVERS, 

Bundesforschungsanstalft  fuer  Fischerei,  Hamburg 

(West Germany).  Isotopenlaboratorium. 

W.  Feldt. 

Availability:  Unipub,  Inc.  P.O.  Box  433,  New  York, 

NY.    10016.    Proceedings   of  IAEA-SM-146-29, 

Aug.  1 970,  5  tab,  4  fig,  p  495-506. 

Descriptors:  'Water  pollution,  'Rivers, 
'Regulation,  'Standards,  Radioisotopes,  Cesium, 
Iron,  Copper,  Monitoring,  Environment,  Aquatic 
life,  Fish,  Measurement,  Ecology,  Ecosystem, 
Manganese,  Zinc  radioisotopes.  Iodine 
radioisotopes. 

Identifiers:  Germany,  Rivers,  Ems,  Weser,  Elbe, 
Strontium,  Background,  Zinc. 

The  maximum  permissible  radioactive  burden  of  a 
river  restricts  the  numbers  of  nuclear  power 
stations  and  their  releases  of  activity.  The  paper 
describes  methods  and  ideas  used  to  get  relevant 
information  before  a  nuclear  power  station  goes 
into  operation.  The  resulting  data  make  effective 
monitoring  possible.  The  concentrating  factors  for 
fishes  and  aquatic  plants  are  given  for  the  elements 
Sr,  Cs,  Mn,  Zn,  Cu  and  Fe  in  the  rivers  Ems,  Weser 
and  Elbe.  The  coice  of  certain  biological  indicators 
for  monitoring  purposes  are  interpreted. 
Measurement  problems  are  discussed  for  the  cases 
of  accidental  release  of  higher  activities.  (Houser- 
NSIC) 
W71-I0635 


BIOLOGICAL    EFFECTS    OF    COPPER     AND 
ARSENIC  POLLUTION, 

Alaska  Univ.,  College,  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-10637 
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HANDBOOK   OF  TOXICITY   OF   PESTICIDES 
TO  WILDLIFE, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Denver, 

Colo.  Denver  Wildlife  Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10670 


SAMPLING       OF      GLACIAL       SNOW       FOR 
PESTICIDE  ANALYSIS, 

Vermont  Univ.,  Burlington. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-10675 


AGRICULTURE       AND       THE       POLLUTION 
PROBLEM, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10678 


SHELL  OIL  CO  V  AINSWORTH  (EVIDENCE 
INSUFFICIENT  TO  LINK  WATER  POLLUTION 
WITH  OIL  WELL). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10681 


COAL,  COAL  BY-products,  and  COAL  MINE 
DRAINAGE, 

James  F.  Boyer. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  6,  p  1008-1014,  Jun  1971.  6  p,  60  ref. 

Descriptors:  'Reviews,  'Acid  mine  water,  'Water 
pollution  control,  'Water  pollution  treatment, 
Acidity,  Neutralization,  Acid  streams,  Mine  wastes, 
Mine  drainage,  Iron  bacteria,  Mine  acids,  Water 
pollution  sources,  Path  of  pollutants,  Water 
pollution  effects,  Bibliographies. 

The  recent  literature  on  causes,  treatment,  and 
prevention  of  coal  mining  pollution  is  reviewed. 
The  topics  covered  include  formation  of  acid 
drainage,  effects  of  acid  drainage,  abatement,  mine 
sealing,  land  reclamation,  pollution  treatment, 
neutralization,  demineralization,  disposal, 

biochemistry,  and  water  quality  improvement.  (See 
also  W71-10691)  (Knapp-USGS) 
W7I-10694 


WATER  POLLUTION  BY  OIL  SPILLAGE, 

PC.  Walkup. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  6,  p  1069- 1080,  Jun  1971.  1 2  p,  47  ref. 

Descriptors:  'Reviews,  'Water  pollution  sources, 
'Water    pollution    treatment,    'Oily    water,    Oil 
industry,  Oil  wells.  Oil  fields,  Transportation,  Oil 
wastes,  Ships,  Bibliographies. 
Identifiers:  'Oil  spills,  'Oil  spill  treatment. 

Recent  literature  on  oil-spill  pollution  is  reviewed. 
There  was  general  agreement  that  the  most 
significant  source  of  oil  which  pollutes  the  sea  has 
its  origin  in  ships;  overboard  discharge  occurs 
following  the  cleaning  of  the  cargo  tanks  of  oil 
tankers  and  deballasting  of  tankers,  dry  cargo 
ships,  and  passenger  ships.  Oil  tankers  undoubtedly 
constitute  the  largest  source  of  pollution  caused  by 
ships  because  the  tonnage  of  petroleum  moving  by 
sea  substantially  exceeds  the  combined  tonnage  of 
all  other  commodities.  Discharge  of  tank  washings 
was  undoubtedly  the  biggest  source  of  pollution 
and  consequent  fouling  of  beaches.  Offshore  oil 
wells  are  another  potential  source  of  massive  oil 
release.  Natural  seepages  exist  off  the  coast  of  the 
U.S.  mainly  in  two  areas:  the  Gulf  of  Mexico  and 
the  Pacific  Ocean  off  Southern  California. 
Countermeasures  against  oil  spilled  on  water 
surfaces  include:  (a)  mechanical  skimmers,  pumps, 
spreaders,  collectors,  booms,  and  weirs;  (b) 
chemical  emulsifiers  or  detergents,  combustion 
promoters,  and  biological  degradation  agents;  and 
(c)  chemo-mechanical  sinking,  sorption, 
agglomeration,  chemical  booms  and  others,  all, 
with  the  exception  of  sinking,  being  accompanied 
t>y  a  mechanical  recovery  technique.  (See  also 
W71-10691 )  (Knapp-USGS) 


W7I-10695 


ACCUMULATION    OF    MERCURY    AND    ITS 
COMPOUNDS, 

T.  A.  Wojtalik. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  6,  p  1280- 1292,  Jun  1971.  1 3  p,  76  ref. 

Descriptors:  'Reviews,  'Heavy  metals,  'Poisons, 
•Path  of  pollutants,  'Water  pollution  effects, 
Public  health,  Bibliographies,  Safety,  Water 
pollution  control,  Water  pollution  treatment. 
Wildlife,  Fish. 
Identifiers:  'Mercury. 

Recent  work  on  mercury  pollution  is  reviewed. 
Mercury  in  any  form  can  change  to  other  forms  in 
aquatic  environments.  Entry,  translocation, 
deposition,  and  elimination  from  aquatic  animals 
are  independent  functions.  Accumulation  results 
from  both  tissue  absorption  and  membrane  passage 
at  the  gill.  Blood  transport  is  rapid,  while  mercury 
loss  is  slow  because  of  its  complexing,  binding,  and 
adhering  to  proteins.  The  presence  of  mercury  in 
water  and  plant  and  animal  life  is  a  serious 
problem.  In  Japan,  it  was  shown  that  1  10  people 
were  debilitated  or  died  as  a  result  of  eating 
mercury-contaminated  fish.  The  method  of 
mercury  assimilation  in  biological  forms  is  not  well 
understood  but  seems  intimately  related  to  the 
presence  of  thiol  groups  in  differing  concentrations 
within  and  without  the  receiving  cells.  Transport 
may  be  by  the  same  mechanism  or  by  iron  and/or 
magnesium  solution  into  the  mercury  compound. 
(See  also  W71-10691)  (Knapp-USGS) 
W71-10697 


THE        DEEP        METABOLISM:        OXYGEN 
CONSUMPTION  IN  ABYSSAL  OCEAN  WATER, 

Scripps    Institution    of   Oceanography,    La   Jolla, 

Calif. 

H.  Craig. 

Journal  of  Geophysical  Research,  Vol  76,  No  21,  p 

5078-5086,  Jul  20,  1971.  9  p,  3  fig,  21  ref. 

Descriptors:  'Oxygen  demand,  'Sea  water, 
'Mixing,  Oxidation,  Carbon,  Organic  matter, 
Diffusion,  Respiration,  Aquatic  microorganisms, 
Water  chemistry,  Dissolved  oxygen,  Advection, 
•Water  pollution  sources. 
Identifiers:  'Abyssal  ocean  water. 

The  question  of  a  significant  rate  of  in-situ  oxygen 
consumption  in  deep  water  is  examined  from  two 
viewpoints:  ( 1 )  the  prediction  of  deep-water 
extrema  in  the  oxygen-inorganic  carbon  system  as  a 
function  of  latitude  by  the  simple  vertical-diffusion 
vertical-advection  model  with  02  consumption  and 
a  particulate  flux,  and  (2)  a  critical  examination  of 
existing  data  on  dissolved  organic  carbon  that  have 
been  interpreted  as  inconsistent  with  in-situ 
oxidation  in  deep  water.  Both  considerations 
indicate  that  in  situ  oxidation  and  solution  of 
carbon  in  Pacific  Deep  Water  occur  with  time 
scales  roughly  comparable  to  those  for  circulation 
and  mixing.  The  existence  of  a  presumably 
heteotrophic,  large  phytoplankton  community  with 
maximum  concentrations  in  deep  water  is  entirely 
consistent  with  the  evidence  for  significant 
turnover  of  the  dissolved  organic  carbon  at  these 
depths.  (Knapp-USGS) 
W71-10700 


TRACE   METALS:   UNKNOWN, 
POLLUTION  THREAT. 


UNSEEN 


Chemical  and  Engineering  News,  Vol  49,  No  29,  p 
29-30,  33,  Jul  19,  1971.  3  p,  2  fig,  I  tab. 

Descriptors:  'Pollutants,  'Trace  elements, 
'Pollution  abatement,  'Metals,  'Chemical  wastes, 
Water  pollution,  Air  pollution,  Ecology,  Industrial 
wastes,  Environmental  effects,  Research  and 
development,  Chemical  properties,  Investigations, 
Water  pollution  sources. 
Identifiers:  'Trace  metals. 


Many  chemical  companies  are  now  conducting 
internal  surveys  to  hunt  down  possibly  harmful 
trace  elements  in  their  processes.  Dow  Chemical, 
BASF  Wyandotte,  Georgia-Pacific,  Kaiser 
Aluminum  and  Chemical,  and  Weyerhaeuser  all 
have  such  surveys  under  way.  In  Dow's  case,  30 
elements  are  on  the  check  list,  indicating  the 
diversity  of  trace  elements  that  may  be  involved  in 
typical  chemical  processes.  In  most  cases  little  is 
known  about  the  environmental  hazards  these 
elements  may  expose.  The  elements  on  Dow's  list 
are  chromium,  cadmium,  zinc,  arsenic,  nickel, 
lead,  antimony,  copper,  thorium,  cobalt, 
ruthenium,  selenium,  tellurium,  boron,  tin, 
strontium,  cesium,  barium,  manganese,  silver, 
beryllium,  magnesium,  thallium,  yttrium,  rubidium, 
cerium,  molybdenum,  osmium,  vanadium,  and 
bismuth.  The  Texas  Water  Quality  Board  has  found 
that  1 600  pounds  per  day  of  lead,  7900  pounds  per 
day  of  zinc,  5000  pounds  per  day  of  cadmium,  and 
300  pounds  per  day  of  chromium  were  discharged 
primarily  to  the  Houston  Ship  Channel  in  1969. 
The  observed  concentrations  were  grossly  in  excess 
of  those  occurring  in  nature-more  than  63,000 
times  for  lead,  15  for  cadmium,  and  108,000  for 
chromium.  (Woodard-USGS) 
W71-10705 


WATER    QUALITY    STUDY    OF    THE    FLINT 
RIVER. 

Michigan    State    Water    Resources    Commission, 
Lansing.  Dept.  of  Natural  Resources. 

September  1970.  59  p,  1 1  fig,  15  tab. 

Descriptors:  'Eutrophication,  'Water  quality, 
♦Sewage  effluents,  'Waste  water  (Pollution),  On- 
site  data  collections,  Biochemical  oxygen  demand. 
Nutrients,  Municipal  wastes,  Turbidity,  Water 
pollution  effects,  Michigan. 
Identifiers:  'Flint  River. 

The  quantity  and  strength  of  waste  discharges  to 
the  Flint  River,  downstream  from  Flint  were 
determined.  It  was  also  desired  to  determine  the 
severity  of  chemical,  physical,  bacteriological  and 
biological  degradation  of  the  river  from  these 
discharges.  A  survey  was  made  of  a  45  mile  stretch 
of  the  River  below  Flint.  Numerous  industrial  and 
domestic  waste  discharges  enter  the  river  within 
the  City  of  Flint.  The  Flint  Wastewater  Treatment 
Plant  is  the  largest  single  source  of  waste  load  to 
the  River  in  the  45  mile  stretch  studied.  Nutrients 
from  the  plant  have  caused  excessive  and  nuisance 
quantities  of  plant  and  algal  growths  in  more  than 
thirty  miles  of  the  Flint  River  below  Flint.  The  most 
serious  effect  of  these  plant  growths  is  their 
influence  on  dissolved  oxygen  levels.  During  night 
hours,  approximately  ten  miles  of  the  river  had 
dissolved  oxygen  concentrations  that  did  not  meet 
the  Michigan  Intrastate  Water  Quality  Standards. 
Certain  species  groups  of  animals  generally  found 
in  abundance  in  organically  enriched  fast  water 
habitats,  such  as  are  encountered  below  the  Flint 
Wastewater  Treatment  Plant,  were  either 
completely  absent  or  present  in  very  low  numbers. 
In  the  absence  of  toxic  waste  components  in  the 
river,  it  appears  that  dissolved  oxygen  was  the 
principal  limiting  factor  on  the  stream  biota. 
(Poertner) 
W71-10741 


STORM  AND  COMBINED  SEWER  POLLUTION 
SOURCES  AND  ABATEMENT-ATLANTA, 
GEORGIA. 

Black,  Crow  and  Eidsness,  Inc.,  Gainesville,  Fla. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  725,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Water  Pollution  Control  Research 
Series,  January  1971.  181  p,  48  fig,  28  tab,  10  ref, 
append.  EPA  Program  1 1 024  ELB  04/7  1 . 

Descriptors:  'Overflow,  'Storm  runoff,  'Waste 
water  treatment,  'Rainfall-runoff  relationships, 
Storm  drainage,  Water  quality,  Storage  capacity, 
Cost-benefit   analysis,   Frequency   analysis,    Land 
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use.  Pollutants,  Treatment  facilities,  Water 
pollution  sources,  Water  pollution  control, 
'Pollution  abatement,  Costs,  Simulation  analysis, 
Georgia,  Urbanization. 

Identifiers:  'Combined  sewers,  'Atlanta  (Ga), 
Overflow  quantity,  Urban  drainage. 

Six  urban  drainage  basins  in  Atlanta,  Georgia, 
served  by  combined  and  separate  sewers,  were 
studied  to  determine  the  major  pollution  sources 
during  storm  events.  Rainfall  frequency  analysis 
and  simulation  techniques  were  utilized  to  obtain 
design  criteria  for  alternative  pollution  abatement 
schemes.  High  frequency  storms  cause  the  worst 
impact  and  most  of  the  pollution  from  combined 
sewer  areas.  Annual  BOD  from  these  areas  is 
2,078,000  pounds,  or  460  lbs/acre,  of  which  57 
percent  is  due  to  storms  of  two— week  or  higher 
frequency.  Bypassing  of  waste  water  treatment 
plant  flows  during  storms  adds  690,000  pounds 
BOD/year.  Runoff  from  storm— sewered  areas,  at 
253  lbs/acre,  adds  5,577,000  pounds/year. 
Overflows  and  bypassed  flows  have  severe  impact 
upon  the  South  River,  due  to  their  high 
deoxygenation  rates  and  coliform  concentrations. 
Annual  BOD  reduction  from  combined  sewer  areas 
of  57  percent  may  be  achieved  for  a  total  annual 
cost  of  $165,000,  by  modifying  the  three  regulators 
and  treating  80  percent  of  the  overflows,  in 
conjunction  with  storage  sufficient  to  contain  a 
two— week  storm.  Alternate,  less  favorable 
solutions  include  storage  and  treatment  at  existing 
treatment  plants,  and  storage  with  release  to 
receiving  streams  after  chlorination.  Separation  of 
combined  sewers  would  achieve  60  percent  BOD 
removal  for  $3,030,000/year. 
W71-10749 


EFFECTS  OF  STREAM  CHANNELIZATION  ON 
FISHES  AND  BOTTOM  FAUNA  IN  THE  LIT- 
TLE SIOUX  RIVER,  IOWA, 

Iowa  State  Univ,  Ames.  Water  Resources  Research 

Inst. 

Douglas  R.  Hansen. 

Available  from  the  National  Technical  Information 

Service  as  PB-201  746,  $3.00  in  paper  copy,  $0.95 

in    microfiche.    Completion    Report    ISWRRI-38, 

June,  1971,  1  19p,  12  fig,  14  tab,  55  ref.  OWRR 

Project  No.  A-035-IA(l). 

Descriptors:  'Channeling,  Water  pollution  sources, 
Regime,  'Channel  catfish,  Catfishs,  Iowa,  Fish 
populations,  Channel  flow,  'Water  temperature, 
'Turbidity,  Invertebrates,  Fish,  Fish  migration, 
Aquatic  environment,  'Benthic  fauna,  Environ- 
mental effects. 

Identifiers:  'Channelization,  Unchanneled  flow, 
'Little  Sioux  River  (Iowa). 

Differences  in  certain  physical  factors,  bottom 
fauna  and  fish  populations  were  evaluated  in 
channelized  and  unchannelized  portions  of  the  Lit- 
tle Sioux  River,  Iowa,  during  1969-71.  Little  Sioux 
River  is  a  turbid,  warmwater  river  located  in 
western  Iowa.  Characteristic  stream  channels  were 
a  meandering,  non-uniform  channel  with  heavy 
vegetative  cover  in  the  unchannelized  section;  and 
a  straight  channel  with  relatively  uniform  depth 
and  no  heavy  vegetative  cover  in  the  channelized 
section.  Water  temperatures  showed  greater  daily 
fluctuations  during  summer  in  the  channelized 
section.  Maximum  and  mean  daily  water 
temperatures  averaged  0.3  C  and  1.3  C,  greater, 
respectively,  in  the  channelized  section  during  July. 
Consistently  higher  turbidities  were  measured  in 
the  channelized  section  during  a  period  of  low 
runoff,  averaging  31.2%  higher  than  the 
unchannelized  section.  Composition  of  bottom 
fauna  was  similar  in  the  two  sections.  Colonization 
of  macroinvertebrates  on  artificial  substrates 
suggested  a  lack  of  suitable  attachment  areas  in  the 
channelized  section.  Higher  numbers  of  drift 
organisms  in  the  channelized  section  provided 
supported  evidence.  Numbers  offish  species  were 
greater  in  the  unchannelized  section.  Major 
changes  in  composition  of  fishes  reported  in  1950 
*tudic»  resulted  from  a  control  structure  near  the 
mouth,    blocking   upstream    movement  of  certain 


species  from  Missouri  River.  Unbaited  hoopnet 
catches  revealed  the  presence  of  more  large 
channel  catfish,  the  most  important  game  species, 
in  the  unchannelized  section.  Hoopnet  catches  and 
Primacord  explosive  samples  collected  greater 
numbers  of  smaller  channel  catfish  (less  than  254 
mm)  in  the  channelized  section  during  late  summer 
and  early  fall.  Because  of  possible  downstream 
movement  from  unchannelized  section  into 
channelized  section,  suggested  by  movement  stud- 
ies and  similar  growth  rates,  drastic  differences  in 
standing  crops  of  fish  were  not  measurable  in 
comparisons  of  the  two  areas. 
W71-10751 


FREE    VORTEX    RECOVERY    OF    FLOATING 
OIL,  CONCEPT  FEASIBILITY  STUDY, 

Scientific  Associates  Inc,  Santa  Monica,  Calif. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-10762 


NATURAL  OIL  SEEPS  IN  OR  NEAR  THE 
MARINE  ENVIRONMENT:  A  LITERATURE 
SURVEY, 

Coast  Guard,  Washington,  D.C. 

Thomas  C.  Johnson. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  310,  $3.00  in  paper  copy,  $0.95 

in    microfiche.    Coast    Guard    Technical    report 

714141/002,  April  1971,  30p. 

Descriptors:  'Oil  wastes,  'Water  pollution  sources, 

•Seepage,  'Marine  geology. 

Identifiers:      'Bibliographies,      Marine      biology, 

Alaska,    California,     Newfoundland     (Province), 

Trinidad,  Mexico  Gulf,  'Oil  pollution,  'Natural  oil 

seepage. 

A  literature  survey  was  conducted  to  determine 
where  naturally  occuring  oil  seeps  have  been 
reported  to  be  injecting  oil  into  the  sea.  The 
purpose  of  this  was  to  locate  natural  laboratories 
where  fate  and  behavior  studies  on  oil  in  the  marine 
environment  might  be  conducted.  Emphasis  was 
placed  upon  seeps  in  the  northern  half  of  the 
Western  Hemisphere.  Results  of  these  studies  will 
contribute  to  the  establishment  of  a  logical  marine 
pollution  monitoring  program  by  the  U.S.  Coast 
Guard.  Of  the  locations  determined,  those  which 
are  most  likely  to  be  useful  for  planned  Coast 
Guard  studies  are:  near  Barter  Island,  Alaska; 
southern  California;  western  Newfoundland;  and  in 
the  Gulf  of  Paria  west  of  Trinidad. 
W71-10763 


CONTROL     OF     HAZARDOUS      POLLUTING 
SUBSTANCES. 

Coast  Guard,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10764 


A  FEASIBILITY  STUDY  OF  THE  USE  OF  THE 
OLEOPHILIC  BELT  OIL  SCRUBBER, 

Shell  Pipe  Line  Corp.,  Houston,  Tex.  Research  and 

Development  Lab. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10765 


ENGINEERING  FEASIBILITY  STUDY  OF  THE 
BISHOP  SYSTEM  FOR  OPEN  OCEAN  OIL 
SPILLS. 

Bishop  (William  R)  and  Associates,  San  Francisco, 

Calif. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-I0766 


LIQUID       WASTE       EFFLUENTS       FROM       A 
NUCLEAR  FUEL  REPROCESSING  PLANT, 

Northeastern         Radiological         Health         Lab., 
Winchester,  Mass. 

P.  Magno,  T.  Reavey,  and  J.  Apidianakis. 
Available  from  the  National  Technical  Information 
Service  as  PB-196  442,  $3.00  in  paper  copy,  $0.95 


in  microfiche.  Technical  report,  BRH/NERHL-70- 
2,  Nov  1970.  69  p.  Public  Health  Service,  Bureau 
of  Radiological  Health. 

Descriptors:  'Water  pollution  sources, 
'Radioactivity  effects,  'Nuclear  wastes,  Tritium, 
Strontium  radioisotopes,  Radioisotopes, 

Sediments,  Sampling,  'Pollutant  identification, 
New  York. 

Identifiers:  'Radioactive  contaminants,  'Nuclear 
fuel  reprocessing,  Concentration  (Composition), 
Ruthenium  isotopes,  Strontium  90,  Cesium  137, 
Cesium  134,  Purex  process,  Dilution,  Ruthenium 
106,  'Water  pollution  detection,  Cattaraugus 
County  (New  York). 

The  liquid  waste  effluents  from  Nuclear  Fuel 
Services  were  studied  in  detail  during  a  six-month 
period  May  through  October  1969.  The 
concentrations  and  amounts  of  individual 
radionuclides  discharged  from  the  plant  were 
measured  and  the  amounts  of  sedimentation  of 
individual  radionuclides  in  the  lagoon  system  were 
estimated.  Tritium,  ruthenium-106,  strontium-90, 
cesium-137  and  cesium- 134  were  the  principal 
radionuclides  discharged  to  the  environment 
during  this  period.  No  relationship  could  be 
established  between  the  amount  and  burn  up  of  fuel 
processed  and  the  amount  of  activity  discharged 
from  the  plant  to  the  lagoon  system  during  this 
study.  For  the  Yankee  fuel  campaign  of  May- 
August  1969,  the  waste  management  practice  and 
not  the  amount  of  fuel  processed  was  the 
controlling  factor  in  the  amount  of  activity 
discharged  from  the  plant  to  the  lagoon  system. 
During  June  and  November  1969  simultaneous 
sampling  was  carried  out  at  the  point  of  discharge 
of  the  waste  and  several  locations  on  the 
Buttermilk  and  Cattaraugus  Creeks.  Tritium, 
ruthenium-106,  and  strontium-90  were  the 
radionuclides  present  in  the  highest  concentrations 
in  these  streams  during  these  periods.  Stream 
dilution  and  absorption  factors  were  calculated  for 
individual  radionuclides  at  various  locations  along 
the  stream  system.  A  comparison  of  the 
concentrations  of  the  radionuclides  in  Cattaraugus 
Creek  with  10CFR20  discharge  concentration 
limits  showed  that  strontium-90  was  about  20 
percent  of  the  concentration  limit  during  both  sam- 
pling periods.  All  other  radionuclides  were  less 
than  10  percent  of  the  concentration  limits  during 
these  periods. 
W71-10769 


METABOLISM  AND  TOXICITY  OF 

PESTICIDES, 

Joint  Publications  Research  Service,  Washington, 

D.C. 

M.  Sh.  Vekshtein,  1. 1.  Khitsenko,  O.  N.  Elizarova, 

and  D.  P.  Nuzhdina. 

Available  from  the  National  Technical  Information 

Service  as  JPRS-52743,  $3.00  in  paper  copy,  $0.95 

in      microfiche.     Translated     from      Gigenya     i 

Sanitariya,  Jan  1971. 

Descriptors:  'Pesticides,  'Motabolism,  'Toxicity, 
'Thiocarbamate  pesticide,  Cytological  studies. 
Identifiers:    'Toxicology,    Tissue    culture,    Cells, 
Biology,    Mitosis,    Translations,    USSR,    'Ziram, 
'Zineb. 

Two    papers    are    translated    from    the    Russian: 
Zirame       metabolism       in       the       organism       of 
warmblooded  animals.   Use  of  the  tissue  culture 
method  to  assess  the  toxicity  of  pesticides. 
W71-I0796 


CONCEPT  DEVELOPMENT  OF  A  PROTOTYPE 

LIGHTWEIGHT  OIL  CONTAINMENT  SYSTEM 

FOR  USE  ON  THE  HIGH  SEAS, 

Johns-Manville  Research  and  Engineering  Center, 

Manville,  N.J. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-10803 
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ENVIRONMENTAL  MONITORING  AND 
DISPOSAL  OF  RADIOACTIVE  WASTES  FROM 
U.S.  NAVAL  NUCLEAR-POWERED  SHIPS  AND 
THEIR  SUPPORT  FACILITIES,  1970, 

Naval  Ship  Systems  Command,  Washington,  D.C., 
Nuclear  Power  Directorate. 
M.  E.  Miles,  J.  J.  Mangeno,  and  R.  D.  Burke. 
Radiological  Health  Data  and  Reports,  Vol  12,  No 
5,  p  235-244,  May  1971.  10  p,  6  tab,  20  ref. 

Descriptors:         Water        pollution,         *Harbors, 
•Radioactive     wastes,     *Ships,     'Environmental 
effects,  Monitoring,  Water  analysis,  Water  quality, 
Wastes,  Path  of  pollutants,  Analytical  techniques. 
Identifiers:  'Nuclear-powered  ships. 

Data  are  summarized  on  disposal  of  radioactive 
wastes  from  U.S.  Naval  nuclear-powered  ships  and 
:heir  support  facilities  and  results  of  environmental 
nonitoring  performed  to  confirm  adequacy  of 
vaste  disposal  limits  and  procedures.  The  total 
adioactivity  discharged  into  all  ports  and  harbors 
vas  0.024  curies  in  1970,  less  than  one  hundredth 
he  total  annual  discharges  of  the  early  1960's. 
Results  of  environmental  surveys  of  harbor  water 
ind  bottom  sediment  for  gross  radioactivity  and  for 
:obalt-60  show  that  ( 1 )  no  increase  in  radioactivity 
ibove  normal  background  levels  has  been  detected 
n  harbor  water,  (2)  discharges  of  liquid  wastes 
rom  U.S.  Naval  nuclear-powered  ships  have  not 
:aused  a  measurable  increase  in  the  general 
lackground  radioactivity  of  the  environment,  and 
3)  low-level  cobalt-60  radioactivity  is  detectable 
n  localized  areas  of  harbor  bottom  sediment 
iround  a  few  piers  at  operating  bases  and  shipyards 
*here  maintenance  and  overhaul  of  Naval  nuclear- 
lowered  ships  have  been  conducted  over  a  period 
if  several  years;  these  levels  have  decreased  in 
ecent  years.  This  report  confirms  that  procedures 
sed  by  the  Navy  to  control  discharges  of 
adioactivity  from  U.S.  Naval  nuclear-powered 
hips  and  their  support  facilities  have  been 
ffective  in  protecting  the  health  and  safety  of  the 
eneral  public.  (Woodard-USGS) 
V71-10809 


lEDITERRANEAN       POLLUTION--ANOTHER 
EAR  OF  NEGLECT, 

ony  Loftas. 

lew  Scientist  and  Science  Journal,  Vol  51,  No 

60,p  144,  July  15,  1971.  I  p. 

lescriptors:   'Water  pollution  sources,   'Oceans, 

Pollutant       identification,       Industrial       wastes, 

lunicipal    wastes,    Agricultural    chemicals,    Oil 

astes.    Oily     water,    Sewage,     Water    pollution 

ontrol. 

lentifiers:  'Water  pollution  (Mediterranean  Sea), 

tlantic  Ocean. 

he  Mediterranean  is  fast  becoming  a  very  sick  sea. 
s  malaise  stems  from  a  rapidly  growing  burden  of 
ollutants  ranging  from  oil  and  sewage  to  industrial 
Ffluent  and  agriculture  runoff.  Already  the  Gulf  of 
luggia  near  Trieste,  which  receives  effluent  from 
uite  a  large  complex  of  refineries  and  other 
idustrial  plants  is,  biologically  speaking,  a  desert, 
artly  devoid  of  life  and  partly  populated  by  less 
lan  ten  most  resistant  species.  Every  one  of  the 
300  registered  beaches  in  Italy  is  dangerously 
jlluted  according  to  the  standards  recently 
screed  by  the  Health  Ministry.  The  Italian 
ational  Federation  of  Bathing  Beaches  has 
jmplained  that  the  Standards- 1 00  bacteria  per 
DO  c.c.  of  water-are  too  tough,  but  this  has  been 
lunteracted  by  claims  in  the  Rome  newspaper 
iornale  d'ltalia  that  several  beaches  have  counts 
ve  times  higher  than  the  limit  (Woodard-USGS) 
'71-10816 


ONGITUDINAL       DISPERSION       IN       NON- 
NIFORM  FLOW, 

ihns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

ay  Inst. 

.  H.  Carter,  and  A.  Okubo. 

hesapeake       Bay       Institute,       Johns       Hopkins 

niversity  Technical  Report  68.  November  1970. 


46  p,  21  fig,  7  tab,  14  ref,  append.  ONR  Contract 
Nonr  4010  ( 1 1 ),  Project  NR  083-016. 

Descriptors:     'Dispersion,     'Diffusion,     'Mixing, 

•Path    of    pollutants,     'Estuaries,    Mathematical 

models,      Non-uniform      flow,      Unsteady      flow, 

Convection,    Maryland,    Dye    releases,    Tracers, 

Tides. 

Identifiers:  'Longitudinal  dispersion. 

In  estuaries,  non-uniform  flow  results  from  the 
increase  of  cross-sectional  area  in  the  downstream 
direction.  A  solution  to  the  convective-diffusion 
equation  for  this  type  of  estuary  is  obtained  in 
terms  of  the  estuarine  geometry  and  the 
Longitudinal  Diffusion  Coefficient.  The  model  is 
applied  to  the  results  of  two  dye  tracer  experiments 
carried  out  in  the  upper  Patuxent  River  during 
August  1969  and  the  Longitudinal  Dispersion 
Coefficients  quantitated.  The  concept  of  a  flushing 
velocity  for  an  estuary  is  developed  and  defined. 
(Knapp-USGS) 
W71-10822 


LAND   TREATMENT   AND   WATER   QUALITY 
CONTROL, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Recreation  and  Watershed  Resources. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10881 


DEICING     WITH    SALT:    SOME    PROS    AND 
CONS, 

Department  of  Public  Works,  Greenfield,  Mass. 
Robert  S.  Pryzby. 

Public   Works,   Vol    102,  No   3,  p   80-81,  March 
1971,2  photo. 

Descriptors:    'Deicers,    'Salts,    'Sands,    'Runoff, 
Water  pollution  sources,  Massachusetts. 
Identifiers:  'Salt  deicing,  Greenfield  (Mass). 

Citizens  of  Greenfield,  Massachusetts,  who  were 
concerned  about  the  method  of  deicing  the  roads 
with  salt,  wanted  to  know  why  sand  could  not  be 
used  for  the  same  purpose.  They  were  worried 
about  the  effect  of  the  salt  and  brackish  water  on 
their  lawns  and  gardens,  on  their  cars,  and  on  the 
pavement  of  the  roadways.  The  author  contends 
that  salt  causes  no  effective  damage  to  vegetation, 
automobiles,  or  pavement.  Salt,  by  breaking  the 
bond  between  the  ice  and  the  pavement  surface, 
works  effectively  to  control  snow  and  ice, 
increasing  safety  of  winter  time  travel  and  saving 
time.  Salt  is  easily  handled  by  normal  runoff  and 
what  remains  on  lawns  is  washed  off  by  spring  rain. 
Sand  alone  is  a  disposal  problem  which  puts  a 
heavy  load  on  the  drainage  system.  Furthermore 
sand  does  not  act  to  break  the  bond  between  the 
ice  and  the  pavement,  and  is  usually  ground  into 
the  layer  of  snow  or  ice,  therefore  not  even 
providing  traction.  The  main  problem  of  using  salt 
is  its  storage.  The  stockpiles  of  salt  must  be  rigidly 
controlled  against  excessive  runoff.  Uncontrolled 
runoff  presents  a  major  problem,  and  not  the 
limited  amount  of  salt  which  is  spread  on  the  streets 
for  the  purpose  of  deicing.  (Stachan-Chicago) 
W7I-10888 


THE  CAUSES  OF  POLLUTION, 

Washington  Univ.,  St.  Louis,  Mo.  Center  for  the 

Biology  of  Natural  Systems. 

Barry  Commoner,  Michael  Corr,  and  Paul  J. 

Stamler. 

Environment,  Vol  13,  No  3,  p  2-19,  April  1971,  3 

fig.  1  tab,  1  1  photo,  24  ref. 

Descriptors:  'Pollution  abatement,  'Environment, 

'Urbanization,  Population. 

Identifiers:  'Environmental  degradation, 

•Pollution,        'Environmental        impact        index. 

Affluence,  Per  capita  consumption. 

Overpopulation. 

There  are  three  factors  which  result  in  pollution 
(according  to  Paul   Ehrlich):  population  size,  per 


capita  consumption,  and  an  'environmental  impact' 
index  which  measures  the  application  of 
technology  to  consumption.  Limiting  itself  to  the 
United  States  and  its  pollution  problems  between 
1946-1968,  the  paper  asks  what  changes  in  the 
levels  of  specific  pollutants,  in  population  size,  in 
environmental  impact  per  unit  of  production,  and 
in  the  amounts  of  good  produced  per  capita  have 
occurred.  The  authors  conclude  that  the  primary 
factor  involved  in  continual  environmental 
degradation  is  the  increasing  environmental  impact 
per  unit  of  production  due  to  technological 
changes,  and  not  population  size  or  per  capita 
consumption.  If  environmental  impact  per  unit  of 
production  increases  then  environmental  degration 
will  continue  despite  any  existence  of  a  stable 
population  and  stable  consumption  habits  on  the 
part  of  the  population.  The  environmental  impact 
per  unit  continues  to  increase  at  present  in  part 
because  of  displacement  in  which  new,  high-impact 
technologies  are  predominant.  Social  choices  with 
regard  to  productive  technology  are  inescapable  in 
resolving  the  environmental  crisis.  (Strachan- 
Chicago) 
W71-10889 


STUDY,  INVESTIGATION  AND  EXPLORATION 
OF  UNDERGROUND  WATER  SUPPLY 
(TEXAS);  NATURAL  POLLUTION  OF 
TRIBUTARIES  OF  RED  RIVER:  STUDY  OF 
CAUSES  AND  MEANS  OF  ELIMINATION. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-10930 


AND 


USE 


OF 


MANUFACTURE 
CONTAMINANTS. 

Indiana       Stream       Pollution      Control       Board 

Indianapolis. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10941 


POLICY     ON     WASTEWATER     TREATMENT 
PLANT  OUTFALLS. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5G. 
W71-10946 


5C.  Effects  of  Pollution 


USE     OF    SPINNER     CULTURE     CELLS     TO 
DETECT  WATER  POLLUTION, 

Fisheries    Research    Board    of    Canada,    Halifax 

(Nova  Scotia).  Halifax  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-10539 


HISTOLOGICAL  AND  HEMATOLOGICAL 
RESPONSES  OF  AN  ESTUARINE  TELEOST  TO 
CADMIUM, 

National     Marine     Water     Quality     Lab.,     West 

Kingston,  R.I. 

George  R.  Gardner,  and  Paul  P.  Yevich. 

Journal  of  the  Fisheries  Research  Board  of  Canada, 

Vol  27,  No  12,  p  2185-2196,  1970.  5  fig,  1  tab,  44 

ref. 

Descriptors:    'Metals,    'Heavy    metals,    'Animal 

pathology,      'Fish     physiology.     Water     quality, 

Poisons. 

Identifiers:  'Cadmium,  'Fundulus 

Hematology,  Fish  hematology. 


sp. 


Pathological  changes  were  observed  in  the 
intestinal  tract,  the  kidney,  and  the  gills  of 
Fundulus  heteroclitus  after  exposure  to  a  cadmium 
concentration  of  50  ppm.  Pathological  changes  of 
the  intestinal  tract  occurred  as  early  as  1  hr  after 
exposure,  in  the  kidney  after  12  hr,  and  in  the  gill 
filaments  and  respiratory  lamellae  after  20  hr. 
These  manifestations  of  cadmium  poisoning  bear 
resemblance  to  those  demonstrated  clinically  and 
experimentally  in  mammals.  Rapid  and  striking 
changes  occurred  among  blood  cells  of  the  eosino- 
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phil  lineage.  The  abundance  of  eosinophils 
increased  steadily,  beginning  at  4  hr  post-exposure, 
to  a  level  approximately  45%  above  normal.  A 
reduction  in  the  relative  numbers  of  mature  eosino- 
phils was  evident  in  imprints  of  head  kidney  tissue. 
Nuclear  anomalies  were  associated  with  the 
thrombocytes  of  specimens  after  8  hr  exposure; 
however,  these  changes  were  not  noticeable  at 
either  earlier  or  later  time  periods.  (LeGore- 
Washington) 
W71-10540 


TOXICOLOGICAL  EFFECTS  OF  CADMIUM 
ON  FUNDULUS  HETEROCLITUS  UNDER 
VARIOUS  OXYGEN,  PH,  SALINITY  AND 
TEMPERATURE  REGIMES, 

National  Marine  Water  Quality  Lab.,  West 
Kingston,  R.I. 

George  R.  Gardner,  and  Paul  P.  Yevich. 
American  Zoologist,  Vol  9,  No  4,  p  1096,  1969. 

Descriptors:  *Metals,  'Heavy  metals,  *Animal 
pathology,  'Fish  diseases,  *  Water  pollution  effects, 
'Environmental  effects,  'Hydrogen  ion 
concentration,  'Dissolved  oxygen,  'Water 
temperature,  'Salinity,  Toxicity,  Fish  physiology, 
Water  quality.  Poisons,  Acidity,  Temperature, 
Killifishes. 
Identifiers:  'Cadmium,  Fish  hematology. 

The  pathological  effects  of  cadmium  on 
mummichog  (Fundulus  heteroclitus)  under  various 
environmental  stresses  were  investigated.  Oxygen 
tension,  pH,  salinity,  and  temperature  were  singly 
altered.  Although  the  same  lesions  were  produced 
in  all  cases,  the  rates  and  sequence  of  incidence 
varied.  Although  the  sequence  and  degree  of 
morphological  events  leading  to  a  toxicological 
response  in  F.  heteroclitus  to  cadmium  may  be 
altered  by  changes  in  environmental  conditions, 
the  histopathological  and  hematological  changes 
remain  undistinguishable  from  those  observed 
under  the  prevalent  environmental  conditions  of 
seawater.  (LeGore-Washington) 
W71-10541 


FISH    MORTALITIES    IN    THE    NORTHWEST 
MIRAMICHI  RIVER  IN  1969, 

Fisheries   Research   Board   of  Canada,   St.   John's 

(Newfoundland).  Biological  Station. 

John  H.C.  Pippy. 

Fisheries    Research    Board    of  Canada   Technical 

Report  No  226,  December  1970.  7  p,  2  fig,  3  ref. 

Descriptors:  'Fish  diseases,  'Fishkill, 

•Epizootiology,  'Shiners,  'Suckers,  'Salmonids, 
•Atlantic  salmon,  Mortality,  Vectors  (Biology), 
Bacteria,  Animal  diseases,  Animal  pathology. 
Identifiers:  'Bacteriology,  Canada,  Miramichi 
River  (Canada),  New  Brunswick  (Canada), 
Aeromonas  sp. 

An  epizootic  among  Atlantic  salmon  and  suckers 
occurred  in  the  Northwest  Miramichi  River,  New 
Brunswick,  Canada  in  June  and  July  of  1969  which 
was  similar  to  those  which  occurred  in  1967  and 
1968.  Comparisons  of  data  from  the  three 
epizootics  enabled  formulation  of  the  hypothesis 
thai  shiners,  which  apparently  do  not  suffer  from 
the  disease,  are  acting  as  an  important  natural 
reservoir  for  the  causative  agent,  Aeromonas 
liquefaciens.  Verification  or  invalidation  of  this 
hypothesis  is  dependent  on  bacteriological 
examination  of  shiners  from  the  Northwest 
Miramichi  River  (LeGore-Washington) 
W7I-I0542 


THE  RELATIVE  TOXICITIES  OF  YELLOW 
PHOSPHOROUS  PRODUCTION  WASTES  TO 
SLA  WATER.  MAINTAINED  FISH, 

Fisheries  Research  Board  of  Canada,  Halifax 
(Nova  Scotia; 

'.  i.  Fletcher,  R  J.  Hoyle.and  D.  A.  Home. 

Fisheries  Research  Board  (if  Canada.  Technical 
Report  No  255,  1971     18  p.  4  fig,  2  tab.  17  ref 


Descriptors:  'Water  pollution  effects,  'Bioassay, 
'Environmental  effects,  'Phosphorous,  'Sulfur 
compounds,  'Ammonium  compounds,  'Fish 
toxins,  'Water  pollution  sources,  Lethal  limit, 
Physiological  ecology,  Brook  trout.  Smelts, 
Minnows,  Killifishes,  Herrings,  Fish  conservation, 
Fish  diseases,  Fishkill,  Mortality,  Aquatic  environ- 
ment. 

Identifiers:  'Yellow  phosphorous,  'Cyanide, 
Fluosilicic  acid,  Cunner,  Salvelinus  sp,  Osmerus  sp, 
Fundulus  sp,  Tautogolabrus  sp,  Clupea  sp. 

The  relative  toxicities  of  various  substances  which 
have  or  may  have  occurred  in  the  effluent  of  the 
elemental  phosphorous  plant  at  Long  Harbour, 
Newfoundland  were  examined.  Both  static  and 
continuous-flow  bioassays  were  conducted  using 
cyanide  (CN-),  sulfite  (S02),  ammonium  chloride 
(NH..4),  sodium  sulfide  (S2-),  yellow  phosphorous 
(P4)  and  fluosilicic  acid.  Mortalities  caused  by 
fluosilicic  acid  were  attributed  merely  to  low  pH 
values.  Brook  trout  (Salvelinus  fontinalis),  smelt 
(Osmerus  mordax),  mummichogs  (Fundulus 
heteroclitus),  cunner  (Tautogolabrus  adspersus) 
and  herring  (Clupea  harengus)  were  challanged. 
Yellow  phosphorous  is  considerably  more  toxic 
than  any  of  the  other  compounds.  (LeGore- 
Washington) 
W71-10543 


THE  POLLUTION  OF  THE  NATURAL  WATERS 
IN  THE  REGION  OF  GALATZ  AS 
CONSEQUENCE  OF  THE  OVERFALLS  OF  THE 
USED  INDUSTRIAL  AND  HOUSWORKED 
WATERS  (RUMANIAN:  POLUAREA  APELOR 
NATURALE  IN  VZATE  INDUSTRIALE  SI 
MENAJERE), 
Nicolae  Stoian. 

Summaries  in  French  and  English.  Institutul 
Politehnic  Galati  Lucrari  stiintifice.  Vol  4,  p  405- 
418,  1970.  2  tab,  5  ref. 

Descriptors:  'Water  pollution  effects,  'Fish  toxins, 
'Chlorine,  'Iron,  'Hydrogen  sulfide,  'Sulfates, 
Toxicity,  Bioassay,  Fishkill,  Fish  physiology.  Fish 
conservation,  Fish  management,  Mortality, 
Pollutants,  Aquatic  environment,  Environmental 
sanitation,  Chlorination. 
Identifiers:  'Romania. 

The  effects  of  industrial  and  domestic  effluents  on 
fish  of  the  Galatz,  Romania  area,  and  the  physico- 
chemical  characteristics  of  the  effluent 
components  are  discussed.  Chlorine  is  the  most 
toxic  component,  followed  in  order  of  decreasing 
toxicity  by  iron,  hydrogen  sulfide  and  sulphates. 
( LeGore-Washington ) 
W71-10544 


MICROBIAL  ECOSYSTEM  STRESS  INDUCED 
BY  AN  ORGANOPHOSPHATE  INSECTICIDE, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Environ- 
mental Sciences. 
Haim  B.  Gunner. 

Mededelingen  Faculteit  Landbouw 

Wetenschappen  Gent,  Vol  35,  No  2,  p  581-597, 
1970.  16  fig,  8  tab,  5  ref.  OWRR  Poject  A-020- 
MASS(5). 

Descriptors:  'Diazinon,  'Biological  communities, 
•Organophosphorous  pesticides,  'Food  chains, 
'Pesticide  kinetics,  'Path  of  pollutants,  'Soil 
bacteria,  'Bacteria,  'Biodegradation,  Agricultural 
chemicals.  Balance  of  nature,  Pesticide  toxicity, 
Soil  treatment,  Mode  of  action. 
Identifiers:  'Arthrobacter  sp,  'Streptomyces  sp. 
Microbial  physiology. 

The  decomposition  pathway  and  the  impact  on  soil 
microflora  of  the  organophosphate,  Diazinon  were 
investigated.  Application  of  Diazinon  greatly 
increases  the  populations  of  a  particular 
Arthrobacter  sp  ,  which  has  a  competitive 
advantage  because  it  can  utilize  the  side  chain  of 
the  Diazinon  molecule  as  its  sole  source  of  carbon, 
or  sulfur  and  of  phosphorous.  An  increase  in 
Streptomyces  sp.  succeeds  Arthrobacter  sp.,  and 


the  pyrimidine  ring  of  Diazinon  is  broken  down 
synergistically  by  these  two  bacterial  species.  A 
pathway  fcr  Diazinon  degradation  is  postulated. 
Commensal  protozoans  did  not  utilize 
Arthrobacter  sp.  as  readily  as  other  bacteria, 
suggesting  that  application  of  Diazinon  may  have 
far  reaching  consequences  on  the  soil  population 
equilibrium.  (LeGore-Washington) 
W71-10545 


THE  UPTAKE  AND  DISTRIBUTION  OF 
CHLORINATED  RESIDUES  BY  GOLDFISH 
(CARASSIUS  AURATUS)  FED  A  C-14- 
DIELDRIN  CONTAMINATED  DIET, 

Federal  Water  Quality  Administration,  Athens,  Ga. 

Southeast  Water  Lab. 

Alfred  R.  Grzenda,  William  J.  Taylor,  and  Doris  F. 

Paris. 

Transactions  of  the  American   Fisheries  Society, 

Vol  100,  No  2,  p  215-221,  April  1971.  1  fig,  5  tab, 

10  ref. 

Descriptors:  'Dieldrin,  'Absorption,  'Pesticide 
kinetics,  'Fish  physiology,  'Pesticide  residues, 
'Water  pollution  effects,  'Chlorinated 
hydrocarbon  pesticides,  Bioassay,  Pollutants, 
Distribution  patterns.  Path  of  pollutants, 
Persistence,  Pesticides,  Environmental  effects, 
Radioisotopes,  Carbon  radioisotopes,  Tracers, 
Tracking  techniques,  Halogenated  pesticides. 
Insecticides,  Organic  pesticides,  Chromatography. 
Identifiers:  'Goldfish,  'Carassius  auratus. 

When  goldfish  were  fed  at  regular  intervals  with  C- 
14-dieldrin  contaminated  food,  they  exhibited  a 
rapid  initial  uptake  of  radioactivity  followed  by  a 
period  in  which  the  uptake  rate  was  considerably 
reduced.  The  concentration  of  radioactivity  in 
tissues  was  found  to  increase  continuously  during 
the  course  of  the  investigation.  Tissues  from  fish 
fed  on  a  diet  containing  a  high  concentration  of 
dieldrin  accumulated  higher  concentrations  of 
radioactivity  and  at  greater  rates  than  those 
exposed  to  a  lower  concentration  of  toxicant.  Fish 
exposed  to  the  lower  dieldrin  concentration 
assimilated  a  higher  percentage  of  the  available 
radioisotopes  than  did  tissues  from  fish  exposed  to 
higher  concentrations.  In  all  cases,  mesenteric 
adipose  tissue  and  testes  contained  the  highest 
concentrations  of  radioactivity,  while  muscle  and 
blood  had  the  lowest.  Thin  layer  chromatography 
of  tissue  extracts  failed  to  reveal  any  radioactive 
metabolites  derived  from  dieldrin.  (LeGore- 
Washington) 
W7  1-10546 


POSSIBILITIES  OF  THE  DIAGNOSIS  OF 
AMMONIA-INTOXICATION  OF  FISH  (CZECH: 
MOZNDSTIDIAGNOSTIKY  INTOXIKACE  RYB 
AMONIAKEM), 

Vyzkumny    Ustav    Rybarsky    a    Hydrobiologicky 

Vodnany,  Prague  (Czechoslavakia). 

Z.  Svobodova,  and  L.  Groch. 

Buletin  VUR  Vodnany,  Vol  7,  No  I,  p  9-18,  1971. 

5  fig,  5  tab,  25  ref. 

Descriptors:  'Ammonia,  'Fish  diseases, 
'Pathology,  'Fish  physiology,  'Animal  pathology, 
Bioassay,  Metabolism,  Animal  metabolism, 
Biochemistry,  Physiological  ecology,  Environ- 
mental effects.  Mortality,  Fishkill,  Nitrogen 
compounds. 

Identifiers:  Brain,  Histopathology,  Physiological 
levels. 

The  brain  bears  the  largest  differences  between  N- 
ammonia  levels  under  physiological  conditions  and 
cases  of  ammonia  intoxication  of  fish.  The 
physiological  level  of  N-ammonia  in  the  brain  is 
5.00  plus  or  minus  0.23  (  1 .48-7.38)  mg  %,  the  val- 
ues higher  than  11.82  being  considered  as 
unphysiological.  Temperature  and  time  of  storage 
influence  the  level  of  N-ammonia  in  the  tissues  of 
fish  that  died  or  were  destroyed.  Significant 
differences  between  the  values  of  N  ammonia  of 
healthy  and  intoxicated  fish  were  found  in  the  brain 
at  20C  only  up  to  24  hr  after  death,  whereas  at  4C 
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the  differences  were  significant  even  after  72  hr. 
The  greatest  pathological  changes  resulting  from 
ammonia  intoxication  were  found  in  the  gills  and 
skin  offish,  with  smaller  changes  in  the  eye  and  in 
the  body  cavity.  Histological  examination  indicates 
a  high  destructiveness  of  low  concentrations  of 
ammonia  affecting  the  fish  for  a  long  period  of 
time.  It  is  apparent  that  if  certain  conditions  are 
maintained  (up  to  48  hr  storage  at  4C)  examination 
of  the  brain  can  provide  for  the  diagnosis  of 
ammonia  intoxication  of  fish.  Anatomical-  and 
histopathological  examinations  contribute  to 
further  precision  of  the  diagnosis.  (LeGore- 
Washington) 
W71-10548 


WASTE  MANAGEMENT  IN  THE  MARINE 
ENVIRONMENT, 

Federal  Water  Pollution  Control  Administration, 

West  Kingston,  R.I.  National  Marine  Water  Quality 

Lab. 

Clarence  M.  Tarzwell. 

Proceedings,  Civil  Engineering  in  the  Oceans— II, 

Miami  Beach,  Florida,  Dec  1969,  p  477-485. 

Descriptors:  'Water  pollution  effects,  'Standards, 
•Environmental  sanitation,  *Water  pollution, 
•Water  quality,  'Regulation,  *Public  rights, 
•Water  law,  *Water  allocation  (Policy),  'Balance 
of  nature,  Physiological  ecology,  Environmental 
effects,  Legal  aspects,  Ecology,  Limiting  factors, 
Populations,  Economics. 

Identifiers:  'Standard  methods,  Criteria,  Chronic 
pollution. 

The  persistence  is  lamented  of  the  'fast-buck' 
philosophy,  which  has  done  so  much  to  destroy  the 
three  basic  'elements'  of  the  Earth  on  which  all  life 
depends:  water,  soil  and  air.  Exploitation, 
destruction,  pollution  and  mismanagement  have 
done  much  to  upset  the  balance  of  nature,  of  which 
man  is  an  integral  part,  and  without  which  man 
cannot  exist.  The  tendency  to  consider  develop- 
ment of  better  effluent  dilution  methods  as  the 
most  efficacious  approach  to  pollution  is  attacked. 
Five  major  elements  of  good  waste  management 
are  presented  and  discussed.  (LeGore- 
Washington) 
W71-10549 


MAINTAINING  WATER  QUALITY, 

National     Marine     Water     Quality     Lab.,     West 

Kingston,  R.I. 

Clarence  M.  Tarzwell. 

Transactions  of  the  31st  North  American  Wildlife 

and  Natural  Resources  Conference,  March  14-16, 

1966.  Wildlife  Management  Institute,  Washington, 

D.C.p  110-121. 

Descriptors:  *Bioassay,  'Test  procedures,  *Water 
pollution  effects,  'Bioindicators,  'Standards, 
•Environmental  sanitation,  *Water  pollution, 
•Water  quality,  'Regulation,  'Legal  aspects, 
'Water  law,  'Water  allocation  (Policy),  Balance  of 
nature.  Toxicity,  Pollutant  indentification,  Lethal 
limit.  Physiological  ecology.  Environmental  effects, 
Public  rights,  Permits,  Physiological  ecology, 
Environmental  effects.  Public  rights.  Permits, 
Judicial  decisions,  Pollutants,  Laboratory  animals, 
Toxins,  Poisons. 

Identifiers:  'Standard  methods.  Methods,  Chronic 
pollution.  Criteria. 

The  importace  is  reviewed  of  water  and  of  the  need 
to  halt  water  pollution,  defined  as  the  man-caused 
addition  of  any  material  or  any  man-caused  change 
in  the  quality  or  character  of  a  water  which 
interferes  with,  lessons  or  destroys  a  desired  use. 
Several  observations  relative  to  the  legitimacy  of 
water  quality  criteria  are  presented,  and  the 
standards  to  be  applied  to  establishment  of  such 
criteria  are  discussed.  The  need  for  accurate, 
efficient  and  repeatable  tests  is  stressed.  Although 
it  is  recognized  that  pollution  abatement  will  be 
monetarily  expensive,  it  is  noted  that  'water  is  not  a 
luxury  but  a  necessity  for  life,  and  therefore  worth 
whatever  we  must  pay  to  get  it'.  (LeGore- 
Washington) 


W71-10550 


I.  MEASUREMENTS  OF  POLLUTION  EFFECTS 

ON    LIVING    ORGANISMS   -    BIOASSAYS   TO 

DETERMINE  ALLOWABLE  WASTE 

CONCENTRATIONS       IN       THE       AQUATIC 

ENVIRONMENT, 

Federal     Water     Quality     Administration,     West 

Kingston,   National   Marine   Water  Quality   Lab., 

West  Kingston,  R.I. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-10551 


EFFECTS  OF  SHORT-TERM  EXPOSURE  OF 
LEUCISCUS  RUTILIS  L.  (PISCES)  TO 
PHENYLMERCURIC  HYDROXIDE, 

Uppsala  Univ.  (Sweden).  Inst,  of  Zoophysiology. 
P.  E.  Lindahl,  and  C.  E.  B.  Hell. 
Russian  summary.  Oikos,  Vol  21,  p  267-275,  1970. 
2  fig,  6  tab,  34  ref. 

Descriptors:  'Phenols,  'Fish  physiology,  *Water 
pollution  effects,  *Heavy  metals,  *Animal 
metabolism,  *Animal  physiology,  Aromatic 
compounds,  Organic  compounds,  Respiration, 
Metabolism,  Biochemistry,  Environmental  effects. 
Biochemical  oxygen  demand,  Oxygen 

requirements. 

Identifiers:  'Mercury,  'Mercurial  compounds, 
Leuciscus  sp..  Blood,  Gills,  Fishgills,  Brain,  Liver. 

The  effects  of  phenylmercuric  hydroxide  (PMOH) 
on  the  fish,  Leuciscus  rutilus,  were  studied  after 
acute  exposure  to  a  concentration  of  1.0  mg/1  (0.3 
x  10-5M).  A  pronounced  decrease  (82%)  in 
oxygen  content  of  blood  drawn  from  the  fish  was 
noted.  The  respiration  of  isolated  gill  filaments  was 
inhibited  by  about  30%.  The  cause  of  this  inhibition 
was  chiefly  damage  to  the  secondary  lamellae.  At  a 
PMOH  concentration  of  0.5  x  10-4  M,  the  in  vitro 
fish  erythrocyte  hemolytic  half-time  was  55  min.  A 
small  inhibition  (9%)  was  found  in  the  oxygen 
consumption  of  brain  slices  from  animals  exposed 
to  PMOH.  The  oxygen  uptake  of  liver  slices  and 
liver  mitochrondria  from  exposed  animals 
increased  by  15  and  20%,  respectively,  while 
glycolysis  was  inhibited  by  about  20-25%. 
( LeGore-Washington ) 
W71-10552 


ASSESSMENT   OF   POLLUTION    EFFECTS   BY 
THE  USE  OF  ALGAE, 

Liverpool     Univ.     (England).     Hartley     Botanical 

Labs. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-10553 


THE  ROLE  OF  ENVIRONMENTAL 

TEMPERATURE  AND  pH  ON  THE 
VARIATIONS  IN  K..AND  TRYPTAMINE- 
SENSITIVITY  OF  GLOCHIDIA  OF  ANODONTA 
CYGNEA  L, 

Magyar        Tudomanyos        Akademia,        Tihany 
(Hungary).  Biological  Research  Inst. 
Elemer  Labos.and  Ferenc  Lukacsovics. 
Hungarian    and    Russian    summaries.    Annals    of 
Biology  of  Tihany,  Vol  35,  p  13-24,  1968.  8  fig,  1 
tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Mollusks, 
'Mussels,  'Shellfish,  'Animal  metabolism, 
'Hydrogen  ion         concentration,  'Water 

temperature,  'Potassium  compounds,  Metabolism, 
Environmental  effects,  Water  quality, 

Biochemistry,  Temperature,  Ions. 
Identifiers:     'Potassium     chloride,     'Tryptamine, 
*  Anodonta  sp.,  pH,  Glochidia  larvae. 

Under  varying  conditions  of  water  temperature  and 
pH,  the  rhythmic  and  tonic  muscular  responses 
triggered  by  KCI  and  tryptamine  in  glochidia  of  the 
freshwater  mussel,  Anodonta  cygnea  were 
investigated.  Variations  between  bioassays  run 
using  distilled  and  Lake  Balaton  water  were 
explained  by  the  lack  of  antagonistic  ions  in  the 
distilled  water,  in  which  greater  sensitivity  of  the 


mussel  to  KCI  was  noted.  Inconsistent  seasonal 
variations  were  found.  Variation  in  tryptamine 
sensitivity  could  not  be  explained  by  environmental 
changes,  but  seemed  related  to  metabolic  develop- 
ments. (LeGore-Washington) 
W71-10554 


TOXICITY  TO  FISH  OF  TWO  ORGANIC 
REACTOR  COOLANTS, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa 
(Manitoba).  Whiteshell  Nuclear  Research 
Establishment;  and  Atomic  Energy  of  Canada  Ltd., 
Pinawa  (Manitoba).  Environmental  Control, 
Health  and  Safety  Branch. 
J.  E.  Guthrie,  and  O.  E.  Acres. 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol  5,  No  2,  p  145-151,  1970.  I  fig,  15 
ref. 

Descriptors:  'Rainbow  trout,  'Bioassay,  'Lethal 
limit,  'Water  pollution  effects,  'Coolants, 
'Toxicity,  'Powerplants,  'Nuclear  powerplants, 
Salmonids,  Trout,  Industrial  wastes,  Water 
pollution  sources,  Environmental  effects,  Fish 
toxins.  Pollutant  identification,  Toxins. 
Identifiers:  'Terphenyl  compounds,  Santowax  OM, 
HB-40. 

The  use  of  terphenyl  compounds  to  cool  nuclear 
reactors  prompted  an  inquiry  into  the  effects  of 
these  substances  on  the  aquatic  environment, 
should  they  be  accidentally  released.  Santowax  OM 
..  30%  high  boilers  and  HB-40  (both  from 
Monsanto  Chemical  Company)  are  two  terphenyl 
compounds  under  study  as  nuclear  reactor  coolants 
at  Whiteshell  Nuclear  Research  Establishment. 
The  acute  toxicity  of  these  two  coolants  to  rainbow 
trout  fry  has  been  investigated  in  static  bioassay, 
and  it  was  found  that  Santowax  OM  was  the  more 
toxic.  The  behavior  of  fish  exposed  to  suspensions 
of  Santowax  OM  in  water  is  briefly  described. 
( LeGore-Washington ) 
W71-10555 


EFFECTS  OF  OIL  AND  OIL  DISPERSANTS  ON 
THE  MARINE  ENVIRONMENT, 

Ministry    of    Agriculture,     Fisheries    and     Food, 

Burnham-on-Crouch,  (England).  Fisheries  Lab. 

R.G.J.Shelton. 

Proceedings  of  the  Royal  Society  of  London  B,  Vol 

177,  p  41  1-422,  1971.  18ref. 

Descriptors:  'Oil  wastes,  'Water  pollution  effects, 
'Water  pollution  treatment,  'Oil-water  interfaces, 
♦Oily  water,  'Detergents,  'Surfactants,  'Reviews, 
'Aromatic  compounds.  Oil  industry,  Water 
pollution  sources,  Oil  fields,  Fuels,  Oil  wells. 
Fouling,  Taste,  Aquatic  microorganisms,  Bacteria, 
Bioassay,  Resistance,  Environmental  effects, 
Chemical  properties.  Solubility. 
Identifiers:  'Oil  pollution,  'Oil  spills,  'Seafood 
taint,  Taint,  Microbial  metabolisms,  BP  1100, 
England,  Naphthenes,  Biological  effects. 

In  the  context  of  marine  pollution,  the  term  'oil' 
can  cover  a  very  wide  range  of  substances  and 
usually  these  are  themselves  highly  variable  in  their 
composition.  The  main  types  of  oil  which  pollute 
the  sea  are  described  and  the  effects  of  weathering 
on  the  physical  properties  and  toxicity  of  spilled  oil 
are  considered.  The  biological  consequences  of  oil 
pollution  are  discussed  and  particular 
consideration  is  given  to  the  effects  on  the  marine 
environment  and  on  commercial  fisheries  of  the 
various  methods  which  have  been  used  in  the  treat- 
ment of  oil  spills.  Current  research  on  oil  pollution 
topics  is  briefly  reviewed  and  a  number  of 
unresolved  problems  are  examined  with 
suggestions  for  possible  future  research.  This  is  a 
concise  review  of  basic  phenomena.  (LeGore- 
Washington) 
W71-I0556 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


DATA  TO  THE  CHEMICAL  SENSITIVITY  OF 
FRESHWATER  MUSSEL  (ANODONTA 

CYGNEA  L.), 

Magyar        Tudomanyos         Akademia,         Tihany 
(Hungary).  Biological  Research  Inst. 
Ferenc  Lukacsovics,  and  Janos  Salanki. 
Hungarian    and    Russian    summaries.    Annals    of 
Biology  of  Tihany,  Vol  35,  p  25-34,  1968.  3  fig,  18 
ref. 

Descriptors:  'Bioassay,  'Mussels,  'Salts, 
•Potassium  compounds,  'Calcium,  'Magnesium 
compounds,  'Sodium  compounds,  'Ammonia, 
'Ammonium  compounds,  Mollusks,  Inorganic 
compounds,  'Behavior,  Animal  behavior,  Environ- 
mental effects,  Physiological  ecology,  Water 
quality,  'Calcium  compounds. 

Identifiers:  'Anodontasp.,  'Cadmium  compounds, 
Threshold  concentrations. 

The  response  of  the  freshwater  mussel  (Anodonta 
cygnea)  to  various  salts  was  examined.  Closure  of 
the  outflow  siphon  and  valve  closure  (adductor 
muscle  contraction)  were  the  criteria  observed. 
The  salts  are  listed  in  order  of  decreasing  effect 
relative  to  excurrent  siphon  closure:  K ,  Cd,  Ca,  Mg, 
NH4  and  Na;  and  in  order  of  decreasing  effect 
relative  to  valve  closure:  K,  Cd,  NH4,  Mg,  Ca  and 
Na.  In  the  cases  of  Mg  and  NH4,  the  range  of 
effective  concentrations  was  small,  whereas  with  K, 
Ca  and  Cd  a  rather  great  difference  existed 
between  the  threshold  concentration  and  the 
concentration  eliciting  the  most  pronounced  effect. 
(LeGore-Washington) 
W71-10557 


METABOLISM  OF  PESTICIDES  IN  MARINE 
ORGANISMS,  I.  PRELIMINARY  STUDY  OF 
ACCUMULATION  AND  TRANSFORMATION 
OF  DDT-14C  BY  THE  POLYCHAETE  NEREIS 
DIVERSICOLOR.  (GERMAN:  STOFFWECHSEL 
VON  PESTICIDEN  IN  MARINEN 

ORGANISMEN       I       VORLAVFIGE       UNTER 
SUCHUNGEN  UBER  DIE  VMWANDLUNG  UND 
AKKUM  VIATION  VON  DDT-14C  DVRCH  DEN 
POLYCHAETEN  NEREIS  DIVERSICOLOR, 
W.Ernst. 

English  summary.  Veroeffentlichungen  des 
Instituts  fuer  Meeresforschung  in  Bremerhaven, 
Vol  I  l,p  327-332,  1969.  2  tab,  4  ref. 

Descriptors:  *DDT,  'Chlorinated  hydrocarbon 
pesticides,  'Food  chains,  'Pesticide  removal, 
•Absorption,  'Water  pollution  effects,  *Path  of 
pollutants,  'Radioisotopes,  'Carbon  radioisotopes, 
•Tracers,  'Worms,  'Annelids,  'Animal 
metabolism,  Pesticide  kinetics,  Pesticide  removal. 
Pesticide  toxicity,  Bioassay,  Persistence,  Pesticides, 
Environmental  effects,  Tracking  techniques, 
Halogenated  pesticides.  Pollutants,  Organic 
pesticides. 

Identifiers:  *DDA,  'Nereis  sp.,  'Polychaetes, 
DDD,  DDE,  Concentration 

Following  oral  application  of  ug-amounts  of  DDT 
to  Nereis  diversicolor  the  DDT  molecule  is 
metabolized  only  to  a  very  small  degree  to 
presumably  DDA  and  other  unidentified 
components  The  main  bulk  of  the  DDT  is  excreted 
unchanged  and  is  stored  unchanged  in  the  range  of 
51-67%  of  the  initial  dose  Uptake  from  solutions 
of  0  0003-0  003  ppm  shows  accumulation 
concentration  factors  up  to  2000  within  five  days 
Accumulation  concentration  factors  in  short-term 
experiments  al  0.03  ppm  were  I  X0  to  490  from  2  to 
24  hr  after  application  ( I. eGore  Washington  ) 
W7I-I0558 


PRELIMINARY  STUDIES  ON  THE 

TOLERANCE  OF  AQUATIC  INSECTS  TO  LOW 
PH. 

National  w.itcr  Quality  Lab  .  Duluth.  Minn 
Henry  I.   Bell,  and  Alan  V    Ncbckcr 
Journal  of  ihc  Kantai  I  ntomological  SOI  K-ty,  Vol 
p  230-236.  April  1 969  2  fig.  2  tab,  10  ref. 


Descriptors:  'Hydrogen  ion  concentration,  'Lethal 
limit,  'Bioassay,  'Aquatic  insects,  'Water 
pollution  effects,  Bioindicators,  Insects,  Dragonfl- 
ies,  Stoneflies,  Mayflies,  Caddisflies,  Fish  food 
organisms,  Acidity,  Water  quality,  Aquatic 
environment,  Water  properties,  Mortality,  Biology, 
Toxicity. 

The  mature  larvae  of  ten  species  of  aquatic  insects 
(dragonflies-Boyeria  vinosa,  Ophiogomphus 
rupinsulensis;  stoneflies— Pteronarcys  dorsata, 
Taeniopetryx  maura,  Acroneuria  lycorias,  Isogenus 
frontalis;  mayfiles-Ephemerella  subvaria, 

Stenonema  rubrum;  and  caddisflies— Brachycentrus 
americanus,  Hydropsyche  betteni)  were  tested  in 
the  laboratory  in  continuous  flow  bioassay  to 
determine  their  relative  tolerance  to  low  pH.  The 
pH  at  which  50%  died  after  96  hr  was  recorded  as 
the  lethal  pH.  These  values  ranged  from  pH  4.65 
for  mayflies  to  pH  1.50  for  caddisflies.  (LeGore- 
Washington) 
W71-10559 


USE  OF  FISH  BRAIN 

ACETYLCHOLINESTERASE  TO  MONITOR 
POLLUTION  BY  ORGANOPHOSPHOROUS 
PESTICIDES, 

Bureau  of  Commercial  Fisheries,  Gulf  Breeze,  Fla. 

Biological  Lab. 

H.  Tom  Holland,  David  L.  Coppage,  and  Philip  A. 

Butler. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  2,  No  3,  p  156-162,  1967.  1  tab,  7 

ref. 

Descriptors:  'Pesticides,  'Organophosphorous 
pesticides,  'Inhibition,  'Inhibitors,  'Monitoring, 
'Analytical  techniques,  'Bioassay,  'Bioindicators, 
Agricultural  chemicals,  Pesticide  residues, 
Pesticide  toxicity,  Toxicity,  Fish  physiology,  Data 
collections,  Chemical  analysis,  Biochemistry, 
Pollutant  identification,  Biology,  Water  quality. 
Path  of  pollutants,  Physiological  ecology. 
Identifiers:  'Acetylcholinesterase,  Brain,  Nerve 
tissue. 

The  organophosphorous  pesticides  are  toxic 
because  they  inhibit  acetylcholinesterase  (AChE), 
which  is  esstential  to  nerve  conduction.  The 
feasibility  was  investigated  of  using  this  fact  to 
monitor  organophosphorous  pesticide  pollution  in 
estuarine  waters.  The  techniques  used  are 
relatively  straightforward  and  could  be  readily 
employed  by  other  laboratories  at  moderate  cost. 
The  chief  difficulty  lies  in  the  mechanics  of  han- 
dling and  shipping  the  required  frozen  samples. 
( LeGore-W  ashington ) 
W71-10560 


DESTRUCTIVE  EFFECTS  OF  A  LOW  PH  AND 
A  HIGH  CONTENT  OF  FE-COMPOUNDS  ON 
FISH  (IN  CZECH), 

Prague  Agricultural  Univ.  (Czechoslovakia). 

L.  Kalal,  and  J.  Napravnik. 

English  summary.  Zivocisna  vyroba  (Praha),  Vol 

15,  No  3,  p  225-232,  1970.  6  fig,  1  tab,  Href. 

Descriptors:  'Hydrogen  ion  concentration,  'Iron, 
•Iron  compounds,  'Acidity,  'Mixed  forests, 
♦Coniferous  forests,  'Forest  soils,  'Trout,  *Fish 
establishment,  Metals,  Soil  chemical  properties, 
Water  chemistry,  Water  properties.  Water 
pollution  effects,  Trees,  Vegetation,  Peat,  Granites, 
Fish  conservation,  Fish  management.  Fish 
physiology.  Environmental  effects.  Fish  stocking. 
Aquatic  environment.  Aquatic  habitats. 
Identifiers:  Spruce  forests,  Czechoslovakia. 

In  the  upper  course  of  the  River  Jizera,  high  water 
causes  the  pH  to  decrease  even  to  3.2  and  the 
content  of  iron  compounds  to  reach  a  value  of  5.3 
mg/c.  I  his  is  a  result  of  cluviations  from  spruce 
forests,  of  a  granite  base  and  of  the  flow-off  from 
peat  bogs  In  Ihc  period  of  great  fluctuation  of 
water  level  and  rate  of  flow  from  April  to  the  mid- 
dle of  June,  1967,  all  species  of  released  fish  died 
within  ten  days    In  June  and  July  the  water  level, 


rate  of  flow,  and  consequently  the  pH  and  the 
content  of  iron  reached  a  state  of  relative  balance 
in  which  several  experimental  fish  survived  to  the 
end  of  the  experiment  in  August.  A  laboratory 
experiment  demonstrated  and  corroborated  field 
observations.  It  was  also  demonstrated  that  trout 
reared  under  favorable  pH  conditions  (ca.  7.0)  can 
hardly  survive  when  acidity  is  instantly  increased  to 
pH  5.5.  To  achieve  a  successful  stocking  of  this 
area,  the  pure  spruce  stand  must  be  gradually 
replaced  with  mixed  forest,  and  resistant  stocks  of 
trout,  reared  in  this  region,  should  be  used. 
( LeGore-Washington ) 
W71-10561 


WATER         POLLUTION:         DEPOSITS         OF 
SUBSTANCES  DELETERIOUS  TO  FISH. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I0562 


AN  AIR-ECONOMIZER  APPARATUS  FOR  USE 
IN  FISH  WORK, 

Water      Pollution      Research      Lab.,      Stevenage 

(England). 

For  primary  bibliographic  entry  see  Field  05  A. 

W71-10563 


FISH  SPECIES  DIVERSITY  INDICES  AS 
INDICATORS  OF  POLLUTION  IN  GALVESTON 
BAY,  TEXAS, 

North    Carolina    State    Univ.,    Raliegh.    Dept.    of 

Zoology. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-10564 


A   RECIRCULATING  SEAWATER  AQUARIUM 
SYSTEM  FOR  INLAND  LABORATORIES, 

Oregon  Univ.,  Eugene. 

For  primary  bibliographic  entry  see  Field  09C. 

W71-10565 


PESTICIDE  EFFECT  OF  GROWTH  AND  C-14 
ASSIMILATION  IN  A  FRESHWATER  ALGA, 

Missouri   Univ.,  Columbia.    Div.   of  Biology,   and 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia, 

Mo.  Fish-Pesticide  Research  Lab. 

Lelyn  Stadnyk,  Robert  S.  Campbell,  and  B. 

Thomas  Johnson. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  6,  No  1,  p  1-8,  1971.  1  fig,  1  tab, 

1 6  ref. 

Descriptors:  'Pesticides,  'Chlorinated 

hydrocarbon  pesticides,  'Carbamate  pesticides, 
•Organophosphorous  pesticides,  '2-4-D,  'DDT, 
•Dieldrin,  *Diazinon,  'Water  pollution  effects, 
•Photosynthesis,  Pesticide  toxicity,  Plant  growth 
regulators.  Inhibition,  Inhibitors,  Phytoplankton, 
Phyto-toxicity,  Herbicides,  Insecticides,  Biomass, 
Productivity,  Scenedesmus,  Algal. 
Identifiers:  *Diuron,  'Carbaryl,  'Toxaphene. 

The  effects  were  evaluated  of  pesticides  (diuron, 
carbaryl,  2,4-D,  DDT,  dieldrin,  toxaphene,  and 
diazinon)  on  low  density  populations  of  the 
freshwater  alga,  Scenedesmus  quadricaudata,  in 
terms  of  changes  in  growth  and  metabolism  rather 
than  death.  Of  the  compounds  tested,  the  soil 
sterilant  and  herbicide  diuron  was  the  most  toxic  to 
the  algal  population,  although  apparent  bacterial 
detoxification  of  this  substance  was  indicated. 
While  DDT,  toxaphene  and  dieldrin  generally 
caused  a  decrease  in  cell  number,  biomass  and 
carbon  assimilation,  carbaryl  and  diazinon  either 
had  no  effect  or  stimulated  carbon  fixation  and  cell 
division.  Long  term  chronic  effects  of  pesticides  in 
terms  of  plant  life  as  well  as  animal  species  must  be 
considered  (LeGore-Washington) 
W7I-I0566 


CHRONIC  EXPOSURE  OF  OYSTERS  TO  DDT, 
TOXAPHENE  AND  PARATHION, 

Environmental    Protection    Agency.   Gulf   Breeze, 
Ha.  Gulf  Bree/e  Lab. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


Jack  I.  Lowe,  Paul  D.  Wilson,  Alan  J.  Rick,  and 
Alfred  J.  Wilson  Jr. 

Proceedings  of  the  National  Shellfisheries 
Association,  Vol  61,  p  71-79,  June,  1971.  2  fig,  4 
tab,  lOref. 

Descriptors:  *DDT,  'Chlorinated  hydrocarbon 
pesticides,  'Pesticide  toxicity,  "Oysters,  *Water 
pollution  effects,  'Growth  rates,  Pesticide  residues, 
Environmental  sanitation,  Persistance,  Self- 
purification,  Public  health,  Physiological  ecology. 
Animal  physiology,  Environmental  effects, 
Toxicity,  Water  quality.  Aquatic  environment, 
Mollusks,  Shellfish,  Bioassay,  Juvenile  growth 
stage. 

Identifiers:  'Parathion,  'Toxaphene,  'Crassostrea 
sp.,  Depuration,  Physiological  effects,  Invertebrate 
pathology. 

Oysters  (Crassostrea  virginica  were  reared  from 
juveniles  to  sexual  maturity  in  flowing  seawater 
chronically  polluted  with  low  levels  (3.0  ppb  or 
less)  of  DDT,  toxaphene  and  parathion.  The  study 
was  performed  in  two  phases  over  a  period  of  two 
years,  the  insecticides  being  administered  as  a 
mixture  during  the  first  phase  and  separately  in  the 
second  phase  of  the  experiment.  The  weights  of 
oysters  grown  in  a  mixture  ( 1.0  ppb  each)  of  the 
three  insectides  were  about  10%  less  than  control 
oysters  after  9  months.  Weights  and  heights  of 
separate  groups  of  oysters  reared  in  seawater 
containing  about  1 .0  ppb  of  either  DDT,  toxaphene 
or  parathion  were  not  statistically  different  from 
controls.  Oysters  reared  in  the  pesticide  mixture 
exhibited  tissue  changes  in  the  kidney,  visceral 
ganglion,  gills,  digestive  tubules  and  tissues  beneath 
the  gut.  A  mycelial  fungus  was  also  present, 
indicating  a  breakdown  in  the  oysters'  natural 
defense  against  this  parasite.  Eggs  and  spermatozoa 
removed  from  the  oysters  developed  into  24  hr 
trochophore  larvae.  The  oysters  accumulated 
relatively  high  levels  of  DDT  and  toxaphene,  but 
eliminated  them  during  a  3  month  depuration 
period.  (LeGore-Washington) 
W71-10567 


ORGANOCHLORINE  PESTICIDES  IN  SEALS 
AND  PORPOISES, 

Freshwater  Fisheries  Lab.,  Pitlochry  (Scotland). 
A.  V.  Holden,  and  K.  Marsden. 
Nature,  Vol  216,  No  5122,  p  1274-1276,  Dec.  30, 
1967.  4  tab,  15ref. 

Descriptors:  'Chlorinated  hydrocarbon  pesticides, 
•DDT,  'Dieldrin,  'Pesticide  residues,  'Pesticide 
kinetics,  'Food  chains,  'Path  of  pollutants, 
•Chromatography,  Agricultural  chemicals, 
Absorption,  Bioassay,  Hazards,  Pesticide  drift, 
Pollutants,  Pesticide  toxicity.  Distribution  patterns, 
Analytical  techniques. 

Identifiers:  'Porpoises,  'Seals,  Gas-liquid 
;hromatography,  Halichoerus  sp.,  Phoca  sp., 
Phocaena  sp. 

Drganochlorine  residues  have  been  found  in  fatty 
issues  of  aquatic  animals  throughout  the  world. 
rhe  wide  occurrence  of  these  compounds  is 
:oroborated.  Grey  seals  (Halichoerus  grypus), 
:ommon  seals  (Phoca  vitulina),  and  porpoises 
Phocaena  phocaena)  from  Scottish  coasts,  and 
larp  seals  (Phoca  groenlandica)  from  the 
Canadian  Atlantic  coast  were  examined  for 
:hlorinated  hydrocarbon  residues.  The  principle 
pesticide  residues  found  in  all  samples  examined 
vere  those  of  the  DDT  group,  with  dieldrin  in 
nuch  smaller  quantities.  While  the  residue 
-•oncentrations  in  subcutaneous  fat  are  high,  those 
)f  other  tissues  are  much  lower,  suggesting  that 
here  is  little  risk  of  physiological  effect,  except 
jerhaps  during  periods  of  metabolic  stress. 
LeGore-Washington) 
V71-10568 


rOXICITY  OF  CHLORCHOLINCHLORIDE  TO 
rISH  (IN  CZECH), 

/yzkumny     Ustav     Rybarsky     a     Hydrobilogicky 
/odnany,  Prague  (Czechoslovakia). 
I.  Svobodova. 


English  summary.  Bulletin  VUR  Vodnany,  Vol  7, 
No  2,  p  37-40,  1971.  2  tab,  6  ref. 

Descriptors:  'Agricultural  chemicals,  'Plant 
growth  regulators,  'Water  pollution  effects,  'Carp, 
'Perches,  'Lethal  limit,  Chemcontrol,  Water 
pollution  sources,  Bioassay,  Pollutants,  Toxicity, 
Water  quality,  Fish  physiology,  Fish  concervation, 
Fish  diseases,  Effects,  Fiskill. 

Identifiers:  *CCC,  'Chlocholinchloride, 

'Chlorocholine  chloride. 

Preparations  of  60%  chlorcholinchloride  (CCC) 
are  used  on  Czechoslovakian  produce,  and  75% 
preparations  of  CCC-Stabilan  are  used  on  Austrian 
produce.  The  effects  of  these  preparations  on  carp 
fry  (Cyprinus  carpio)  and  perch  (Perca  fluviatilis) 
were  examined.  The  lethal  dose  of  CCC-60%  is 
7500  ppm  for  carp  fry  and  1000  ppm  for  perch. 
The  LD-50  for  carp  fry  is  5000  ppm  and  is  1000 
ppm  for  perch.  First  symptoms  of  intoxication  were 
noted  in  carp  exposed  to  3000  ppm  and  in  perch 
exposed  to  500  ppm.  The  lethal  dose  of  CCC- 
Stabilan-75%  is  5000  ppm  for  carp  fry,  and  1000 
ppm  for  perch.  First  symptoms  are  again  noted  at 
3000  ppm  for  carp  and  at  500  ppm  for  perch.  The 
course  of  intoxication  is  gradual  in  carp  fry, 
without  loss  of  balance.  In  perch,  however,  onset  of 
intoxication  is  pronounced,  with  frequent  loss  of 
balance.  Pathological  and  anatomical  observations 
are  not  specific  for  CCC  poisoning.  Excessive 
blood  supply  can  be  observed  in  the  body  cavity, 
and,  in  perch,  a  slightly  cyanotic  gill  coloring  has 
been  observed.  (LeGore-Washington) 
W71-10569 


A  SURVEY  OF  THE  MUSSELS  (UNIONACEA) 
OF  THE  ILLINOIS  RIVER:  A  POLLUTED 
STREAM, 

Illinois     Dept.    of    Registration    and     Education, 
Urbana.  Natural  History  Survey  Div. 
William  C.  Starrett. 

Illinois  Natural  History  Survey  Bulletin,  Vol  30, 
Article  5,  Feb  1971.  403  p,  17  fig,  48  tab,  4  color 
plates,  71  ref.  Bureau  of  Commercial  Fisheries 
grant;  III.  Dept.  of  Conservation;  and  III.  Natural 
History  Survey. 

Descriptors:  'Illinois,  'Mussels,  'Water  pollution 
effects,  Surveys,  Mollusks,  Shellfish,  Animal 
populations,  Aquatic  populations,  Distribution 
patterns,  Environmental  effects.  Water  pollution 
sources,  Productivity,  Standing  crop,  Wildlife 
conservation,  Conservation,  Fisheries,  Evaluation, 
On-site  data  collections. 

Identifiers:  'Illinois  River,  'Population  estimates, 
Molluscan  fisheries. 

The  purposes  were  to  make  a  survey  of  the  pearly 
mussel  (Mollusca:  Pelecypoda:  Unionacea) 
populations  of  the  entire  Illinois  River,  and  to 
determine  what  species  and  distributional  changes 
have  taken  place  during  the  last  century.  As 
background,  the  river  setting,  dams  and  navigation 
pools,  current  speeds,  bottom  soils,  turbidity, 
pollution,  and  water  chemistry  are  discussed.  Spec- 
ies occurrence  and  museum  records  are 
summarized.  Effects  of  water  pollution  on  mussel 
populations  are  discussed  at  length.  The  author 
concludes  that  during  the  past  75  years  the  Illinois 
River  has  changed  from  an  excellent  mussel  stream 
to  a  poor  one,  and  that  the  major  factors  involved 
have  been  domestic,  industrial  and  agricultural 
pollution.  Conservation  and  management  policies 
are  discussed.  (LeGore-Washington) 
W7I-10571 


A  SURVEY  OF  SOME  PHYSIOLOGICAL 
CHARACTERISTICS  OF  STREAM-BORNE 
BACTERIA, 

Birmingham        Univ.        (England).        Dept.        of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-10578 


BIOLOGY  OF  CLADOPHORA  IN 

FRESHWATERS, 

Durham  Univ.  (England).  Dept.  of  Botany. 

B.  A.  Whitton. 

Water  Research,  Vol  4,  No  7,  p  457-476,  July 

1970.  20  p,  1  tab,  80  ref. 

Descriptors:  'Eutrophication,  'Algae,  'Surface 
waters,  'Reviews,  'Water  pollution  sources, 
Nutrients,  Plant  physiology,  Lakes,  Ponds,  Aquatic 
algae,  Ecology,  Biological  properties,  Fresh  water, 
Water  quality. 
Identifiers:  'Cladophora. 

The  literature  on  Cladophora  growing  in 
freshwaters  is  summarized,  especially  those 
situations  where  nutrient  enrichment  by  mad  has 
led  to  the  presence  of  conspicuous  and  sometimes 
troublesome  growths.  It  is  reasonable  to  assume 
that  Cladophora  played  a  relatively  minor  role  in 
aquatic  communities  before  the  activities  of  man 
led  to  widespread  nutrient  enrichment.  Massive 
growths  probably  could  not  develop  in  flowing 
waters  without  man's  activities.  Therefore,  it  is 
possible  that  the  algae  itself  may  be  undergoing 
evolutionary  changes  in  response  to  these  new 
environments.  Cladophora  as  a  genus  is  favored  by 
high  light  intensities,  high  water  turbulence,  high 
nutrient  levels,  high  pH  values,  hard  waters.  Not  all 
species  share  all  these  characters,  but  C.  glomerata, 
the  species  which  has  increased  the  most  as  a 
response  of  man's  activities,  is  the  organism  which 
combines  all  these  characters  within  a  single  spec- 
ies. (Woodard-USGS) 
W71-10580 


EFFECT  OF  IRRIGATION  ON  THE  SALT 
REGIME  OF  TERRACED  CHERNOZEMS  OF 
THE  TRANS-VOLGA  REGION  (Vliyaniye 
orosheniya  na  solevoy  rezhim  terrasovykh 
Chernozemov  Zavolzh'ya), 
Kuybyshev  Agricultural  Inst.  (USSR). 
M.  M.  Razumova. 

Pochvovedeniye  (Soil  Science),  No   II,  p  74-85, 
November  1970.  12p,  1  fig,  8  tab,  1 6  ref. 

Descriptors:      'Irrigation,      'Land      reclamation, 
•Salinity,  'Groundwater,  'Chernozems,  Salts,  Salt 
balance.  Water  table,  Water  chemistry.  Irrigation 
water,  Water  quality,  Alkalinity. 
Identifiers:  'USSR,  Kuybyshev  Oblast. 

Irrigation  in  the  Kutuluk  irrigated  tract  of  the 
Kuybyshev  Oblast  between  1964  and  1968  has 
resulted  in  a  rise  in  groundwater  level.  A 
groundwater  rise  above  the  critical  level  (2  m 
below  ground  surface)  leads  to  secondary 
salinization  (sulfate  calcium-magnesium  with 
sodium  carbonate),  accompanied  by  an 
accumulation  of  toxic  amounts  of  salt  (0.8-0.9%) 
in  the  root  zone  and  by  a  change  in  the  composition 
of  absorbed  bases.  Dynamic  changes  are  observed 
in  the  colloidal  complex  as  a  result  of  the  formation 
and  accumulation  of  water-soluble  humus. 
Subsequent  desalinization,  produced  by  a  drop  in 
groundwater  level,  has  failed  to  restore  the 
Chernozems  to  their  initial  state.  A  rise  in 
groundwater  level  to  within  2.5-3  m  of  ground 
surface  produces  a  less  pronounced  change;  least 
change  is  observed  when  the  groundwater  remains 
below  3  m.  (Josefson-USGS) 
W71-10598 


THE  UNITED  KINGDOM  APPROACH  TO  THE 

APPLICATION  OF  ICRP  STANDARDS  TO  THE 

CONTROLLED  DISPOSAL  OF  RADIOACTIVE 

WASTE        RESULTING        FROM        NUCLEAR 

POWER  PROGRAMS, 

Ministry    of    Agriculture,     Fisheries    and     Food, 

Lowestoft    (England),    Fisheries    Radiobiological 

Lab. 

A.  Preston. 

Availability:    Unipub,   Inc.,    P.O.    Box   433,   New 

York,  N.Y.  10016.  Proceedings  of  IAEA-SM-146- 

9,  Aug.  1970,  p  147-57,  3  fig,  4  tab. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  50 — Effects  of  Pollution 


Descriptors:  'Effluents,  *Radioactivity,  'Nuclear 
power  plants,  'Waste  treatment,  'Waste  disposal, 
•Control,  Standards,  Regulation,  Safety, 
Population,  Aquatic  population,  Environment, 
Evaluation,  Path  of  pollutants. 

Identifiers:  Codes  and  Standards,  Radiation  Safety 
and  Control,  United  Kingdom. 

United  Kingdom  policy  is  outlined  for  the  routine 
control  of  radioactive  effluents  originating  from  a 
nuclear  power  program  and  by  using  specific  exam- 
ples, how  the  ICRP  recommended  standards  are 
applied  to  the  controlled  release  of  radioactive 
waste  material  to  the  environment  is  shown.  The 
practical  application  of  basic  does  criteria  to 
diverse  environmental  situations  necessitates  a 
quantitative  evaluation  of  the  possible  exposure 
pathways  in  each  situation,  and  in  some  cases  the 
identification  of  a  critical  population  group,  before 
recommended  limits  expressed  in  terms  of  dose  can 
be  applied.  Final  authorizations  for  waste  disposal, 
while  always  subject  to  the  absolute  limitations  of 
safety,  are  also  carefully  related  to  justifiable 
operational  needs.  (Houser-NSIC) 
W71-10607 


COEFFICIENTS  OF  ACCUMULATION  OF 
STRONTIUM-90  BY  LIVE  AND  DEAD  MARINE 
PLANTS, 

Institute     of    Biology     of    the     Southern     Seas, 

Sevastopol  (USSR). 

D.  D.  Baranova-Ryndina,  and  G.  G.  Polikarpov. 

Available  from  NTIS.  AEC-tr-7026,  p  200-204;  2 

tab,  3  ref,  Radiobiologiya,  Vol.  9,  No.  3,  p  468-472, 

1969. 

Descriptors:  'Strontium  radioisotopes,  'Marine 
plants,  Phaeophyta,  Chlorophyta,  Rhodophyta, 
Detritus,  Absorption,  Water  pollution  effects, 
Aquaria,  Biological  properties. 

High  strontium-90  uptake  is  shown  by  both  living 
and  dead  brown  algae.  During  decomposition, 
radiostrontium  is  released.  Relatively  low  uptake  is 
shown  by  living  and  dead  green  and  red  algae  and 
flowering  plants,  as  well  as  by  their  detritus.  It 
appears  that  uptake  is  related  to  characteristics  of 
the  organisms  which  are  preserved  for  some  time  in 
dead  organisms.  (Bopp-NSIC) 
W71-10615 


ARTIFICIAL      RADIOACTIVITY      OF      GRAY 
WHALES, 

Institute     of    Biology     of    the     Southern     Seas, 

Sevastopol  (USSR). 

N.  V.  Sokolova. 

Available  from  NTIS.  AEC-tr-7136,  p  135-138,  1 

fig,  2  tab,  1   ref.  Radiobiologiya,  Vol.  9,  No.  5,  p 

748-750,  1969. 

Descriptors:     'Strontium    radioisotopes,    'Marine 

animals,  Oceans,  Fallout,  Water  pollution  effects, 

Absorption. 

Identifiers:  'Cesium  radioisotopes,  'Whales. 

As  a  result  of  investigations  conducted  in  1 966,  the 
presence  of  artificial  long-lived  radioisotopes, 
strontium-90  and  cesium- 1  37,  was  detected  in  the 
tissues  of  gray  whales.  The  radiostrontium  content 
in  the  bones  was  1  3.7-43.4  pCi/kg  of  crude  weight. 
The  radiocesium  content  in  muscles,  liver,  skin, 
and  contents  of  the  stomach  was  39.1  to  125.4 
pCi/kg.  (Bopp-NSIC) 
W7I-I06I6 


ION  SCAVENGING  BY  THE  EASTERN  CLAM 
AND  QUAHOG, 

Sea  (arm  Research  Foundation,  Waltham,  Mass. 
Howard  I.   Andrews,  and  Shields  Warren 
Hc;illh  Physics.  Vol    17,  p  807-810  (  1969)    3  fig.  2 
lab.  M  ref 

if  criptori  'Iodine  radioisotope!,  'Strontium 
radioisotope*,  'Clami,  Absorption,  Sea  water, 
Sedimentation    rate*,    Cycling    nutrients,    Trace 

clement*.  Water  pollution  control.  Water  pollution 


Identifiers:  'Iron  radioisotopes. 

The  depletion  of  iodine-131,  strontium-85,  and 
iron-59  from  sea  water  by  the  clam  and  quahog  and 
their  fecal  excretion  of  these  several  elements  was 
determined.  The  concentration  of  these  elements 
in  the  feces  is  increased  by  several  orders  of 
magnitude  over  that  in  the  sea  water.  This  may  be 
an  important  element  in  the  transfer  of  nuclides  to 
bottom  sediments.  (Bopp-NSIC) 
W71-10618 


RETENTION  OF  CHROMIUM-SI,  IRON-59, 
COBALT-60,  ZINC-65,  STRONTIUM-85, 
NIOBIUM-95,  INDIUM-141m,  AND  IODINE-131 
BY  THE  ATLANTIC  CROAKER, 

Bureau  of  Commercial  Fisheries,  Beaufort,  N.C. 

Radiobiological  Lab. 

J.  P.  Baptist,  D.  E.  Hoss,  and  C.  W.  Lewis. 

Health  Physics,  Vol.  18,  p  141-148  (1970).  2  fig,  5 

tab,  27  ref. 

Descriptors:  'Saline  water  fish,  'Radionuclides, 
Absorption,  Water  pollution  effects,  Temperature, 
Salinity,  Public  health,  Marine  fisheries,  Cobalt 
radioisotopes,  Zinc  radioisotopes,  Strontium 
radioisotopes,  Iron  radioisotopes. 
Identifiers:  Chromium  radioisotopes,  Iron 
radioisotopes.  Niobium  radioisotopes,  Indium 
radioisotopes,  Atlantic  croaker,  Micropogon 
undulatus. 

Biological  half  lives  of  radionuclides  in  fish  were 
determined  by  injecting  the  radionuclides  into  the 
stomach  and  following  the  decline  in  radioactivity. 
The  effect  of  temperature  and  salinity  was  studied. 
In  a  preliminary  experiment  with  zinc-65,  it  was 
shown  that  the  rate  of  loss  in  the  radionuclide  was 
the  same  for  administration  of  the  radionuclide  in 
food,  in  the  sea  water,  or  by  injection.  Biological 
half  lives  for  the  various  radionuclides  ranged  from 
0.25  to  6.5  days  for  the  short-lived  component  to 
31  to  465  days  for  long-lived  component.  The 
relative  hazard  of  the  various  radionuclides  is 
discussed.  (Bopp-NSIC) 
W71-I0619 


ECOLOGICAL  MODELS  APPLIED  TO 
RADIONUCLIDE  TRANSFER  IN  TROPICAL 
ECOSYSTEMS, 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
Columbus  Labs. 

For  primary  bibliographic  entry  see  Field  06G. 
W7  1-1 0620 


EVALUATION  OF  POTENTIAL  HAZARDS 
FROM  TRITIATED  WATER, 

Brookhaven  National  Lab.,  Upton,  NY. 

V.P.Bond. 

Availability:    Unipub,    Inc.,    P.O.    Box   433,   New 

York.N.Y.  10016.  Proceedings  of  IAEA-SM- 146- 

13,  Aug  1970,  p  287-300. 

Descriptors:  'Evaluation,  'Hazards,  'Tritium, 
'Water,  'Air  pollution,  'Water  pollution.  Path  of 
pollutants,  Absorption,  Toxicity,  Digestion, 
Nuclear  Power  Plants,  Effluents,  Population, 
Radioactivity  effects. 
Identifiers:  Ingestion,  Inhalation,  Dose. 

The  possible  biological  effects  of  tritium  are 
analysed,  and  several  factors  that  must  go  into  an 
evaluation  are  considered  both  from  the  theoretical 
and  experimental  stand-points.  Maximum 
permissible  concentrations  or  maximum 
permissible  doses  of  tritium  are  based  principally 
on  the  absorbed  radiation  dose  delivered  by  the 
tritium  beta  rays.  Several  possible  factors  that 
might  increase  the  degree  of  toxicity  over  that 
expected  from  the  absorbed  dose  are  considered  in 
detail.  These  include  the  possibility  of  biological 
concentration  of  tritium,  or  of  additional  toxicity 
by  virtue  of  the  fact  that  some  tritium  may  be 
incorporated  into  biological  molecules  such  as 
DNA  The  conclusion  is  reached  that  these  factors 
do  not  significantly  increase  the  'effective  dose' 
that  might  be  expected  from  a  given  concentration 


of  tritium  in  the  environment.  A  given  absorbed 
dose  of  radiation  from  the  beta  rays  of  tritium 
(from  either  inhalation  or  ingestion)  has  the  same 
radiobiological  and  radiation  protection  meaning 
as  the  given  dose  from  X-rays  or  gamma  rays  (same 
dose  rate  pattern),  and  little  or  no  added 
significance  or  potential  hazard  need  be  attached 
by  virtue  of  the  fact  that  the  dose  may  have  been 
derived  from  tritium.  The  dose  to  the  public  from 
tritium  and  other  isotopes  released  from  nuclear 
power  plants  is  discussed  in  relation  to  the 
maximum  permissible  dose  to  the  public  from  all 
radiation  sources,  and  in  the  context  of  doses 
received  now  and  in  the  future  from  nuclear  power 
plants.  (Houser-NSIC) 
W71-10632 


BIOLOGICAL  EFFECTS  OF  COPPER  AND 
ARSENIC  POLLUTION, 

Alaska  Univ.,  College,  Inst,  of  Marine  Science. 
D.  K  Button,  and  S.  S.  Dunker. 
Available  from  the  National  Technical  Information 
Service  as  PB201  648,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Report  No.  R7 1-8,  April,  1971,  59  p, 
8  fig,  4  tab,  1 1  ref,  2  append.  EPA  Contract  No. 
18050  DLW. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
Marine  microorganisms,  'Copper,  Arsenic 
compounds,  'Phosphates,  Manganese, 

Metabolism,       Growth       rates,       Lethal       limit, 
Microenvironment,    Nutrients,    Trace    elements, 
Microbiology,  Yeasts,  Alaska. 
Identifiers:  'Arsenate,  Trace  metals, 

'Antimetabolites,  Phosphate  assimulation,  Marine 
yeast. 

Inhibitory  effects  of  copper  toward  marine 
microorganisms  were  studied.  Phosphate  was 
found  to  prevent  copper  inhibition.  An  organism 
capable  of  metabolism  at  low  phosphate 
concentrations  was  selected;  growth  and  phosphate 
flux  kinetics  were  described.  These  phosphate 
limited  systems  were  found  to  be  copper  sensitive 
only  under  conditions  of  manganese  deficiency. 
Toxicity  occurred  in  this  normally  rather  resistant 
yeast  and  in  hydrocarbon  oxidizing  microorganisms 
at  about  0.000001  M.  The  protective  influence  in 
reagent  grade  phosphate  was  traced  to  its  usual 
contamination  with  trace  amounts  of  manganese. 
Arsenate  was  among  a  number  of  metabolic 
inhibitors  found  to  inhibit  phosphate  transport; 
phosphate  also  competitively  reduced  arsenate 
uptake.  Reduced  phosphate  uptake  rates  occurred 
at  0.000001  M  arsenate  and  high  death  rates  in 
cultures  otherwise  sustaining  normal  growth  rates 
were  induced  with  0.0000001  to  0.00000001  M 
arsenate  in  phosphate  deficient  systems.  These 
levels  are  exceeded  in  environmental  and  potable 
water  systems.  Both  arsenate  and  phosphate  are 
accumulated  by  the  same  active  transport  system  in 
which  velocities  increase  as  the  hydrogen  ion  is 
increased,  saturation  of  the  system  does  not  occur, 
and  the  transport  temperature  coefficient  is  very 
large.  Both  arsenate  and  copper  are  important  at 
existing  concentrations  in  the  environment.  When 
nutrients  are  dilute  these  antimetabolites  prevent 
microbial  metabolism  thus  affecting  the  steady 
state  chemistry  which  they  control.  Toxicity  levels 
of  antimetabolites  depend  not  only  on  populations 
and  chelate  concentrations  but  in  a  major  way  on 
free  nutrients  and  trace  metal  levels. 
W71-10637 


TOXIC  ACTION  OF  WATER  SOLUBLE 
POLLUTANTS  ON  FRESHWATER  FISH, 

Michigan      State       Univ.,      Lansing.       Dept.      of 
Physiology. 
Paul  O   Fromm. 

Copy  available  from  GPO  Sup  Doc  EPA-WQO 
Programs  1 8050DST  paper  copy,  $0.65; 
microfiche  from  NTIS  as  PB-201  650.  $0.95. 
Water  Pollution  Control  Research  Series, 
December  1970,  56  p,  I  I  fig,  1  1  tab,  30  ref. 

Descriptors:  'Fish,  Chromium,  'Insecticides, 
Ammonia,    Sodium,    Nitrogen,    Fish    physiology, 
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Effects  of  Pollution — Group  5C 


•Toxicity,  *Trout,  Dieldrin,  Rotenone,  'Rainbow 

trout. 

Identifiers:       Nitrogen       excretion,       *Goldfish, 

Malathion,         MS-222,         Sodium         transport, 

Methoxychlor,  Gill  fluid  flow,  Planning  (Fish). 

Over  a  five  year  period  experiments  on  rainbow 
trout  indicated  that  exposure  to  chromium  and  to 
forced  exercise  caused  a  transient  increase  in 
plasma  Cortisol.  Exposure  to  ammonia  (a)  caused  a 
decrease  in  the  rate  of  total  nitrogen  excretion  and 
in  ammonia  excretion  (b)  caused  some 
histopathological  changes  in  trout  gills  but  oxygen 
transport  by  hemoglobin  was  unaffected  (c)  caused 
a  very  slight  increase  in  urea  excretion  by  trout  but 
a  very  significant  rise  in  goldfish.  Hyperexcitability 
observed  in  ammonia-exposed  trout  was  not 
noticeable  in  the  more  resistant  goldfish.  Ammonia 
may  kill  fish  by  prevention  of  excretion  of  normal 
amounts  of  endogenous  ammonia.  Experiments 
with  isolated-perfused  gills  of  trout  have  shown 
among  other  things  that  (a)  gill  blood  flow  patterns 
are  significantly  affected  by  epinephrine  (b)  when 
perfused  with  Ringer  solution  there  was  a  small  but 
significant  loss  of  sodium  into  the  bath  solution, 
whereas  perfusion  with  sodium-poor  Ringer 
solutions  always  resulted  in  a  net  uptake  of  sodium 
(c)  perfusion  fluid  sodium  and  epinephrine  appear 
to  control  sodium  uptake  by  the  gill  (d)  transfer  of 
dieldrin  into  the  vascular  system  occurred  only 
when  plasma  protein,  or  more  probably  plasma 
lipoprotein  was  present  in  the  perfusion  fluid  (e) 
short  term  exposure  to  dieldrin,  rotenone, 
malathion  and  MS-222  reduced  perfusion  flow  rate 
through  isolated  gills  but  exposure  to  1  mg/L 
methoxychlor  was  without  effect.  Decrease  in  flow 
rate  correlated  well  with  lamellar  perfusion. 
W71-10639 


NUTRITIONAL  ECOLOGY  AND  COMMUNITY 
STRUCTURE  OF  THE  PHYTOPLANKTON  OF 
GREEN  BAY, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

Paul  E.  Sager. 

Available  from  the  National  Technical  Invormation 

Service  as  PB-201  696,  $3.00  in  paper  copy,  $0.95 

in     microfiche.     Technical     Completion     Report, 

Water     Resources     Center,     The     University     of 

Wisconsin-Madison,  Wisconsin,  1971,  31  p,  7  fig, 

11  tab,  21  ref,  OWRR  Project  A-01  7-WIS  ( 1 ). 

Descriptors:  *Phytoplankton,  *Aquatic  algae, 
•Phosphorus,  *Cyanophyta,  *Eutrophication, 
Biomass,  Water  quality,  Chlorophyll,  Nitrogen, 
Wisconsin,  Nutrients,  Water  pollution  effects, 
Interfaces,  Dissolved  oxygen,  Temperature, 
Organophosphorous  compounds.  Algae. 
Identifiers:  Green  Bay,  Fox  River,  Specific 
conductance,  Transparency,  Orthophosphates,  Dry 
weight.  Phosphate  uptake. 

The  influence  of  the  Fox  River  on  certain  chemical 
and  physical  parameters  of  water  quality  in  lower 
Green  Bay  has  been  studied  with  respect  to  respon- 
ses in  the  structure  and  phosphorus  nutrition  of  the 
phytoplankton  community.  Secchi  disc 

transparency,  dissolved  oxygen,  specific 
conductance,  temperature,  orthophosphate, 
nitrate,  chlorophyll  a,  phytoplankton  dry  weight, 
and  extraclable  phosphate  (luxury  uptake  by 
algae)  were  analyzed  weekly  at  nine  stations  along 
a  transect  running  13.5  miles  up  the  Bay  from  the 
mouth  of  the  Fox  River.  The  existence  of  two  water 
masses  can  be  observed  in  the  lower  Bay,  one 
characterized  by  Fox  River  parameters  and  the 
other  representing  the  Bay  water.  The  diffuse 
interface  between  the  two  masses  can  be  located  in 
the  vicinity  of  Long  Tail  Point,  approximately  five 
miles  from  the  mouth  of  the  river.  In  the  extreme 
lower  Bay,  the  phytoplankton,  dominated  by  river 
algal  species,  exhibit  high  biomass  and  low  luxury 
uptake  of  orthophosphate  in  the  presence  of  low 
concentrations  of  available  phosphate. 
W71-I0645 


THE  EFFECTS  OF  EXTREME  FLOODS  AND 
PLACER  MINING  ON  THE  BASIC 
PRODUCTIVITY  OF  SUB-ARTIC  STREAMS, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources. 
James  E.  Morrow. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  654,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Institute  of  Water  Resources, 
University  of  Alaska,  College,  Publication  IWR- 1 4, 
1971,  8  p,  1  fig,  2  tab,  2  ref.  OWRR  Project  A-027- 
ALAS(l). 

Descriptors:  'Floods,  Flood  damage,  *Water 
quality,  Dissolved  oxygen,  Hydrogen  ion 
concentrations,  'Productivity,  Animals,  Plants, 
Primary  productivity,  Mine  wastes,  Turbidity,  Fish, 
Alaska,  Subartic,  Streams,  Water  pollution  effects, 
Environmental  effects. 

Identifiers:  McManus  Creek  (Alas),  Faith  Creek 
(Alas),  Graylings. 

The  primary  purpose  was  to  establish  whether  or 
not  mining  activity  or  flooding  would  affect  levels 
of  vegetation  and  animal  life  in  a  sub-artic  stream. 
The  majority  of  samples  taken  were  in  riffle  areas, 
not  throughout  the  whole  stream  system.  Small 
mining  operations  do  not  appear  to  adversely  affect 
the  fauna.  Additionally,  extreme  flooding 
(Fairbanks,  Alaska  -  August  1967)  does  not  seem 
to  have  destroyed  bottom  dwelling  organisms,  as 
the  levels  in  1968  indicated  complete  recovery. 
However,  there  is  every  indication  that  parameters 
such  as  pH,  DO,  temperature,  and  basic 
productivity  as  it  relates  to  these,  would  be 
definitely  changed  when  exposed  to  a  large  scale 
operation  or  high  organic  overburden.  (See  also 
W71-10649)  (Barclay-Alaska) 
W71-10648 


THE  EFFECTS  OF  WATER  QUALITY  AND 
QUANTITY  ON  THE  FAUNA  OF  A  NON-GLAC- 
IAL ALASKAN  RIVER, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources. 
James  E.  Morrow. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  655,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Institute  of  Water  Resources, 
University  of  Alaska,  College,  Publication  IWR- 15, 
1971,  20  p,  1  fig,  7  tab,  6  ref. 

Descriptors:     'Water     quality.     Water     quantity, 
'Dams,   'Alaska,  Fish   migration,  Animals,  Fish, 
Water  pollution  effects.  Environmental  effects. 
Identifiers.   Non-glacial  river,   'Thymallus  articus 
(Arctic  grayling). 

This  report  was  on  a  study  of  the  effects  of  a  man- 
made  dam  on  the  migration  of  Thymallus  arcticus, 
the  Arctic  grayling.  It  also  kept  records  of  water 
quality  in  two  streams,  which  were  tributaries  of 
the  Chatanika  River,  Faith  Creek  and  McManus 
Creek.  Growth  of  these  fish  was  not  significantly 
less  nor  larger  than  those  found  further 
downstream.  Bottom  fauna  in  these  two  areas  was 
significantly  reduced  during  minor  and  major 
flooding,  in  fact  were  completely  washed  away. 
Populations  made  recovery  however.  The  only 
significant  or  outstanding  data  relative  to  the  water 
chemistry  was  the  high  nitrate-nitrogen  rate.  (See 
also  W7  1  - 1 0648 )  ( Barclay-Alaska) 
W7I-10649 


HANDBOOK    OF   TOXICITY    OF   PESTICIDES 
TO  WILDLIFE, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Denver, 
Colo.  Denver  Wildlife  Research  Center. 
Richard  K  Tucker,  and  Glen  D.  Crabtree. 
Available  from  the  National  Technical  Information 
Service  as  PB-198  815,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Bureau  Resource  Publication  no.  84, 
June  1970,  I31p. 

Descriptors:  Water  pollution  sources,  'Pesticides, 
♦Toxicity,    'Wild    life,    Insecticides,    Herbicides, 
Fungicides,  Water  pollution  effects. 
Identifiers:      'Toxicology,     Organic      phosphates. 
Chlorine  organic  compounds. 


This  handbook  was  written  to  fill  a  long-standing 
need  for  a  compendium  of  pesticide  toxicity  data 
for  wildlife  species  that  will  provide,  if  not  final 
answers,  at  least  a  basis  for  comparison  of  one 
pesticide  with  another.  The  chemicals  chosen  for 
testing  include  108  pesticides  used  in  thousands  of 
formulations.  GENERALLY  THEY  ARE  THE 
PESTICIDES  TO  WHICH  WILDLIFE  ARE 
EITHER  MOST  OFTEN  EXPOSED  OR  MOST 
SUSCEPTICLE.  Toxicity  studies  were  conducted 
upon  30  common  wildlife  species  such  as  mallard 
ducks,  ring-necked  pheasants,  house  sparrows, 
bobwhite  quail,  common  bullfrogs,  and  mule  deer. 
Toxicity  information  is  given  separately  for  each 
pesticide.  The  chemicals  appear  alphabetically  and 
are  cross-indexed  by  common,  trade,  and  chemical 
names.  The  acute  oral  toxicity  values  given  include 
information  on  species,  sex,  age,  symptoms,  and 
additional  information  on  subacute  and 
reproductive  tests  for  many  of  the  pesticides. 
W71-10670 


MEASURES  OF  THE  POTENTIAL  ECONOMIC 
LOSS  FROM  OIL  POLLUTION, 

Center  for  Naval  Analyses,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-10673 


WATER  POLLUTION  FROM  EROSION. 

Defense  Documentation  Center,  Alexandria,  Va. 

10A 

Available  from  the  National  Technical  Information 

Service  as  AD-722  960,  $3.00  in  paper  copy,  $0.95 

in   microfiche.   DDC   Bibliography   -   TAS-71-11, 

May  1971,  138p.  88  refs. 

Descriptors:    'Bibliographies,    'Erosion,    'Water 
pollution,       'Sedimentation,       Soils,       Estuaries, 
Harbors,  Rivers,  Lakes,  Inland  waterways,  Floods, 
Industrial  wastes,  Sewage,  Sanitary  engineering. 
Identifiers:  Radioactive  fallout. 

This  bibliography  consists  of  references  to  reports 
on  the  presumably  damaging  deposition  of  earth 
materials  in  water.  Soil  sediments  are  considered  to 
be  pollutants  if  they  would  seem  to  interfere  with 
the  use  of  water  for  navigational,  recreational, 
agricultural,  biological,  or  ecological  functions. 
The  entries  were  selected  from  references  to 
unclassified  and  unlimited  reports  processed  into 
the  AD  data  bank  from  January  1953  through 
December  1970.  Corporate  Author-Monitoring 
Agency,  Subject,  Title,  Personal  Author,  Contract, 
and  Report  Number  Indexes  are  provided. 
W71-10674 


A  PROCEDURE  FOR  EVALUATING  ENVIRON- 
MENTAL IMPACT, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entrv  see  Field  06G. 

W71-10688 


A  REVIEW  OF  THE  1970  LITERATURE  ON 
WASTE  WATER  AND  WATER  POLLUTION 
CONTROL. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10691 


ECOLOGICAL  EFFECTS  OF  OIL  POLLUTION, 

W.  L.  Templeton. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  6,  p  1081- 1088,  Jun  1971.  8  p,  56  ref. 

Descriptors:  'Reviews,  'Water  pollution  effects, 
♦Water  pollution  treatment,  'Oily  water, 
'Toxicity,  'Environmental  effects.  Wildlife, 
Poisons,  Ships,  Water  pollution  sources.  Oil  wastes, 
Bibliographies,  Ecology. 
Identifiers:  'Oil  spills,  'Oil  spill  effects. 

Review  of  the  nature  and  scope  of  the  oil  spill 
problem  indicates  that,  during  the  period  1956  to 
1969,  75  percent  of  the  major  oil  spill  indicents 
were  associated  with  vessels,  principally  tankers, 
80  percent  occurred  within  1 0  miles  off  shore,  and 
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90  percent  involved  crude  or  residual  oils. 
Intensive  efforts  are  being  made  to  combat  oil  spills 
by  mechanical  and  physical  pick  up;  by  treatment 
with  dispersants,  absorbents,  gelling  agents, 
combustion  promoters,  and  sinking  agents;  and  by 
enhancing  biodegradation.  Detergents  used  during 
the  Torrey  Canyon  incident  provoked  a 
controversy  over  the  use  of  oil-dispersing 
chemicals  which  persists  today.  This  concern  for 
environmental  effects  has  resulted  in  a  reappraisal 
of  the  performance  of  these  chemicals  as 
dispersants  in  relationship  to  the  toxicity  of  oil  itself 
and  as  an  oil-dispersant  mixture.  (See  also  W7I- 
10691)  (Knapp-USGS) 
W71-10696 


ACCUMULATION     OF     MERCURY     AND     ITS 
COMPOUNDS, 

For  primary  bibliographic  entry  see  Field  05B. 
W71-10697 


TRACE       METALS:        UNKNOWN,       UNSEEN 
POLLUTION  THREAT. 

For  primary  bibliographic  entry  see  Field  05B. 
W7I-10705 


PRELIMINARY  EVALUATION  OF  CHEMICAL 
AND  BIOLOGICAL  CHARACTERISTICS  OF 
THE  UPPER  ST.  JOHNS  RIVER  BASIN, 
FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-10736 


EVALUATION  OF  CURRENT  TECHNIQUE 
FOR  NUTRIENTS  REMOVAL  FROM  WASTE 
WATERS, 

Mississippi   State   Univ.,   State   College.   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  sec  Field  05D. 

W71-10761 


BIOLOGICAL  PROBLEMS  IN  WATER 
POLLUTION, 

Robert     A     Taft     Sanitary     Engineering     Center, 
Cincinnati,  Ohio. 
Clarence  M    Tarzwell. 

Available  from  the  National  Technical  Information 
Service  as  PB-196  627,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Transactions,  Seminar  on  Biological 
Problems  in  Water  pollution,  Taft  Engineering 
Center,  Apr  23-25,  1956.  272  p. 

Descriptors:  'Water  pollution,  *Aquatic  biology, 
•Bioindicators,  'Bioassay,  Toxicity,  Aquatic 
mammals,  Algae,  Fish,  Diatoms,  Fungi,  Insects, 
Bacteria,  Protozoa,  Sewage,  Lakes,  Nutrients. 
Identifiers:  'Indicator  species,  Microorganisms, 
Fresh  water  biology,  Suspended  sediments,  Marine 
biology.  Stream  pollution,  'Water  pollution 
detection. 

Biologists  engaged  in  pollution  investigations  and 
research  often  work  alone  and  are  somewhat 
isolated  For  some  time,  therefore,  there  had  been 
recognized  a  need  for  a  conference  of  those 
engaged  in  the  study  of  biological  problems  in 
water  pollution  control,  to  acquaint  them  with 
current  developments  and  new  methods  of 
approach,  and  to  enable  them  to  become 
acquainted  with  other  workers  in  the  field.  The  first 
such  gathering  was  held  as  a  seminar  at  the  Robert 
A  Taft  Sanitary  Engineering  Center,  April  23  -  27, 
1956  The  seminar  consisted  of  panel  discussions 
and  was  planned  so  that  most  of  the  time  was 
devoted  to  commentary  from  the  floor  with  only 
short  presentations  by  panel  members.  Subjects 
discussed  were  (  I )  Use  and  Value  of  Bioassays;  (2) 
Use  and  Value  of  Biological  Indicators  of  Pollution; 
<1)  Current  Investigations  in  Water  Pollution 
"'"logy.  (4)  Water  Ouality  Criteria  for  Aquatic 
Life;  and  (5)  Training  of  Sanitary  Aquatic 
Hiologiit*. 
W7I    10786 


THE  DEPENDENCE  OF  PRIMARY 

PRODUCTION  ON  THE  COMPOSITION  OF 
PHYTOPLANKTON  (ZAVISIMOST 

PERVICHNOI  PRODUKTSH  OT  SOSTAVA 
FITOPLANKTONA), 

Naval  Oceanographic  Office  Washington,  D.C. 
I.  L.  Pyrina. 

Available  from  the  National  Technical  Information 
Service  as  AD-7 18  176,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Naval  Oceanographic  translation 
201,  1963.  Translation:  Pervichnaya  Produktsiya 
Moray  i  vnutvennikh,  p  308-313,  1961. 

Descriptors:  'Plankton,  'Photosynthesis, 

Phytoplankton,       Algae,       Temperature,       Solar 

radiation. 

Identifiers:    Marine    biology,    'Primary    biological 

productivity. 

The  dependence  of  primary  production  on  the 
composition  of  phytoplankton  is  based  on  special 
observations  carried  out  in  the  summer  of  1958  in 
the  Ivan'kovskoye,  Rybinskoye  and 

Kuybyshevskoya  water  basins,  as  well  as  in  certain 
sectors  of  the  Volga  River.  In  addition  to  the 
primary  production,  the  species'  composition  and 
the  biomass  of  phytoplankton  was  determined,  the 
energy  of  solar  light  striking  the  water  surface,  the 
temperature  and  transparency  of  water.  The 
instruments  and  methods  used  are  briefly 
described,  illustrating  graphically  the  variations  of 
photosynthesis  in  various  algal  groups  and  the 
utilization  of  light  energy  by  various  phytoplankton 
species  in  the  above-mentioned  water  basins. 
W71-10788 


COPEPODS  AND  NEEDLEFISHES:  A  STUDY  IN 
HOST-PARASITE  RELATIONSHIPS, 

Bureau  of  Commercial  Fisheries,  Washington,  D.C. 
Systematics  Lab. 

Roger  F.  Cressey,  and  Bruce  B.  Collette. 
Available  from  the  National  Technical  Information 
Service  as  COM-7 1-00278,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Fishery  bulletin,  Vol  68,  No  3, 
p347-432,  November  1970. 

Descriptors:     'Crustaceans,     'Fish,     'Parasitism, 
'Systematics,  Hosts,  'Copepods. 
Identifiers:      'Marine     biology,     'Host     parasite 
relations,  'Needlefishes,  Belonidae,  'Copepoda. 

A  survey  of  museum  material  of  the  species  of 
needlefishes  (Belonidae)  found  3,863  copepods  of 
31  species  from  25  species  of  needlefishes.  Tselve 
species  of  copepods  are  described  as  new.  Eight 
additional  species  were  not  named  or  described  in 
detail  because  of  insufficient  material.  The 
copepod  fauna  of  each  species  of  needlefish  is 
listed  separately  after  the  toxonomic  descriptions 
of  the  copepods.  Eight  questions  regarding 
needlefishes  and  their  copepod  parasites  are 
considered:  Host  specificity;  Distributions; 
Intraspecific  variations  of  copepods;  Relative 
evolutionary  rates;  Effect  of  host  size;  Competition 
between  copepods;  Variation  in  infestation  in  time 
and  spare;  Nature  of  the  symiotic  relationship. 
W7I-10790 


EFFECTS  OF  HYDROSTATIC  PRESSURE  ON 
PHOTOSYNTHESIS  AND  GROWTH  OF 
UNICELLULAR  MARINE  ALGAE  AND 
DIATOMS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Microbiology. 
Leslie  Ralph  Berger. 

Available  from  the  National  Technical  Information 
Service  as  AD-720  40 1 ,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  ONR  Progress  report,  Apr  1971.  II 
p.  ONR  Project  No  306820. 

Descriptors:      'Algae,      'Photosynthetic     oxygen, 
•Photosynthesis,       Instrumentation,       Hydrostatic 
pressure.  Diatoms. 
Identifiers:  Growth,  Oxygen,  Monitors. 

Light-dependent  oxygen  production  and  growth  of 
algal  cultures  have  been  measured  at  25C  at 
various  light  intensities  and  hydrostatic  pressures. 
A  device  which  maintains  a  desired  concentration 


of  dissolved  oxygen  during  growth  and  oxygen 
evolution  by  photosynthetic  organisms  it 
described.  The  system  uses  a  modified  rate- 
measuring  oxygen  electrode  system  in  conjunction 
with  an  oxygen  concentration  monitoring  unit. 
W71-10791 


RESIDUES  IN  FISH  WILDLIFE,  AND  ESTUAR. 
IES:  ORGANOCHLORINE  PESTICIDES  IN 
NURSING  FUR  SEAL  PUPS, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
Marine  Mammal  Biological  Lab. 
Raymond  E.  Anas,  and  Alfred  J.  Wilson,  Jr. 
Available  from  the  National  Technical  Information 
Service  as  COM-7 1-00297,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Pesticides  Monitoring  Journal, 
Vol  4,  No  3,  p  1  14-1 16,  December  1970. 

Descriptors:        'Pesticides,        'Fish,        'Organic 

pesticides,   'Chlorinated   hydrocarbon   pesticides, 

Estuaries,  Alaska,  Mammals,  'Pesticide  residues, 

DDT. 

Identifiers:     'Seals,     Wildlife,    Chlorine    organic 

compounds,  Pribilof  Islands,  Callorhinus  ursinus, 

DDE. 

Samples  of  muscle,  brain,  liver,  blubber,  and 
ingested  milk  from  five  nursing  fur  seal  pups. 
Callorhinus  ursinus,  were  analyzed  for 
organochlorine  pesticides  and  polychlorinated 
biphenyl  compounds  (PCB's).  Of  25  samples  of 
tissue  and  ingested  milk,  25  contained  DDE;  19, 
DDD;  22,  DDT;  and  9  contained  dieldrin.  All  of  the 
samples  of  ingested  milk  and  tissues,  with  the 
exception  of  brain  tissue,  contained  trace  amounts 
of  PCB's.  Concentrations  of  DDE,  DDD,  and  DDT 
in  the  liver  and  brain  of  4-month-old  nursing  pups 
tended  to  be  higher  than  those  found  in  4-month 
fetuses  studied  previously. 
W71-10792 


EFFECT        OF        ORGANIC        PHOSPHORUS 
INSECTICIDES  ON  PLANTS  AND  ANIMALS, 

Joint  Publications  Research  Service,  Washington, 

D.C 

V.  A.  Gofmekler,  B.  B.  Khuriev,  E.  S.  Kosmatyi, 

and  V.  N.  Kavetskii. 

Available  from  the  National  Technical  Information 

Service  as  JPRS-52742,  $3.00  in  paper  copy,  $0.95 

in      microfiche.     Translated      from      Gigenya     i 

Sanitariya,  Jan  1971 . 

Descriptors:  'Insecticides,  'Toxicity, 

•Phosphorous   compounds,    'Organic    pesticides, 

Embryonic  growth  stage.  Chromatography,  Plants, 

Bioassay. 

Identifiers:       'Embryos,       'Phosphorus      organic 

compounds,    USSR,    Chromatographic    analysis, 

'Trichlorofon,  'Demeton,  'Phosphorothioates. 

Two  papers  are  translated  from  the  Russian: 
Experimental  investigation  of  the  embryotropic 
effort  of  methylmercaptophos  when  inhaled.  The 
chromotographic  method  of  assaying  chlorophos 
residues  in  plants. 
W7I-10798 


THE  MARINE  DISPOSAL  OF  SEWAGE 
SLUDGE  AND  DREDGE  SPOIL  IN  THE 
WATERS  OF  THE  NEW  YORK  BIGHT, 

Woods  Hole  Oceanographic  Institution,  Mass. 
R.  A.  Home,  A.  J.  Mahler,  and  R.  C.  Rossello. 
Available  from  the  National  Technical  Information 
Service  as  AD-722  79 1 ,  $3.00  in  paper  copy,  $0.95 
in     microfiche.     Coastal     Engineering     Research 
Center  Contract  report,  January  1971.  1 47  p. 

Descriptors:    'Sewage  disposal,   *Sludge  disposal, 
•Water  pollution  sources,  *Water  pollution  effects. 
Solid  wastes,  New  York,  Ecology,  Ocean  currents. 
Identifiers:   *Spoil  disposal,  *Coastal  zone,  'New 
York  bight,  'Solid  waste  disposal. 

The  dumping  of  sewer  sludge  and  dredge  spoil  in 
the  waters  of  the  New  York  Bight  and  the  effect  of 
this  waste  disposal  practice  on  the  marine  environ- 
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ment  is  reviewed.  The  quantities  and  composition 
of  these  wastes  are  described,  together  with  their 
physical,  chemical  and  biological  effects  on  the- 
environment.  At  the  center  of  the  sludge  dump,  the 
bearing  capacity  of  the  waters  has  been  exceeded, 
and  an  anoxic  bottom  area  devoid  of  life  formed. 
Both  spoil  and  sludge  contain  large  quantities  of 
toxic  heavy  metals,  and  the  spoil  also  contains  large 
quantities  of  petrochemicals  and  pesticides. 
W71-10800 


A  STUDY  OF  BIOLOGICAL  COMMUNITIES  IN 
THE  SCIOTO  RIVER  AS  INDICES  OF  WATER 
QUALITY, 

Ohio    State    Univ.,   Columbus.    Water   Resources 

Center. 

John  H.Olive. 

Available  from  the  National  Technical  Information 

Service  as  PB  201  752,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Report  No.  335X,  March,  1971.  181 

p.  1 9  fig,  6  tab,  29  ref.  OWRR  B-008-OHIO  ( 1 ). 

Descriptors:  'Surveys,  'Data  collections,  Ohio, 
'Biological  communities,  'Ecological  distribution, 
Census,  Hydrologic  data,  On-site  data  collections. 
Sampling,  Water  pollution  effects,  Bioindicators, 
Biogeography,  Ecotypes. 
Identifiers:  'Scioto  River  (Ohio),  Base-line  data. 

The  objectives  were:  to  evaluate  the  quality  of  the 
surface  water  of  Ohio's  Scioto  River  system  in 
relation  to  biological  community-structure 
parameters;  to  prepare  an  inventory  of  benthic 
macroinvertebrates  and  diatoms  in  the  system  as  a 
base-line  for  measuring  future  changes  in  water 
quality.  The  topography,  geology,  climate,  soils, 
land  use,  water  supply  and  use,  and  pollution  of  the 
system's  watershed  are  discussed.  Quantitative 
biological  samples  were  taken  at  76  stations,  and 
chemical  and  physical  parameters  were  measured. 
The  bulk  of  the  report  is  devoted  to  graphical  and 
tabular  presentation  of  the  data.  (LeGore- 
Washington) 
W71-10898 


WATER  QUALITY  CONTROL  AT  LAKE 
TAHOE:  DISSERTATION  ON  GRASSHOPPER 
SOUP, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10906 

5D.  Waste  Treatment  Processes 


THE  FALL  AND  RISE  OF  SEWAGE  SALVAGE, 

Wesley  Marx. 

Bulletin  of  the  Atomic  Scientists,  Vol  27,  No  5,  p 

10-15,  May  1971.  4  fig. 

Descriptors:  'Waste  water  treatment,  'Water 
reuse,  'Water  management  (Applied),  'Reclaimed 
water,  'Sewage  effluents,  Semiarid  climates,  Water 
yield  improvement,  Land  use,  Economic  feasibility, 
Irrigation  practices,  California. 
Identifiers:  'Land  disposal. 

Water  reclamation  is  rooted  in  2  traditionally  frag- 
mented operations,  water  supply  and  sewage  treat- 
ment. The  increasing  importance  of  reclamation 
projects  reflects  changing  attitudes  in  both  fields. 
Tougher  requirements  in  sewage  discharges 
combined  with  increasing  political  and  social 
problems  related  to  vast  water  diversion  projects 
have  markedly  increased  the  number  and  scope  of 
reclamation  projects,  particularly  in  semiarid 
regions.  Advanced  water  reclamation  treatments 
need  not  be  very  advanced  technically.  Many  types 
of  irrigation  (parks,  crops,  golf  courses)  require  no 
more  than  secondary  treatment  and  such  effluents 
may  therefore  be  economically  competitive  with 
domestic  water  supplies.  A  group  of  recreation 
lakes  in  semiarid  Santee,  California,  have  been 
developed  with  effluents  subject  only  to  secondary 
treatments  because  of  the  presence  upstream  of  a 
natural  creek  and  horizontal  filtration  beds.  A 
number  of  other  water  reclamation  projects  are 


also  discussed  in  detail.  Land  disposal  of  effluents, 
instead  of  water  dispersion  is  also  receiving 
increased  attention.  Increased  public  acceptability 
is  leading  to  the  impact  of  reclamation  projects  on 
increasingly  larger  areas  of  environmental 
management.  While  not  always  economically  self- 
sustaining,  this  criterion  is  inadequate  in  the 
evaluation  of  such  projects.  (Casey-Arizona) 
W71-10507 


ENVIRONMENTAL  ASSESSMENT  REPORT. 

Muskegon  County  Board,  Mich. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-10518 


WATER    RESOURCES    MANAGEMENT    PLAN 
FOR  MCHENRY  COUNTY, 

Bauer  Engineering,  Inc.,  Chicago,  III. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-10538 


MANAGEMENT  OF  EFFLUENTS  FROM  JAPC's 
NUCLEAR  POWER  STATIONS, 

Japan  Atomic  Power  CO.,  Tokyo. 
T.  Yoshioka,  T.  Itakura,  and  T.  Hashimoto. 
Availability:    Unipub,   Inc.,    P.O.   Box   433,   New 
York,  N.Y.  10016.  Proceedings  IAEA-SM- 146/27, 
New  York,  Aug.  10-14,  1970,  p  439-45  1,  8  fig. 

Descriptors:  'Environment,  'Effluent,  'Nuclear 
power  plants,  'Nuclear  wastes,  'Waste  treatment, 
Waste  disposal,  Monitoring,  Liquid  wastes.  Gases, 
Water  pollution,  Air  pollution,  Pacific  ocean, 
Thermal  pollution. 
Identifiers:  Japan. 

At  the  present  in  Japan,  there  are  two  commercial 
nuclear  power  stations  in  operation,  both  owned  by 
the  Japan  Atomic  Power  Company.  One  is  a 
magnox  type  160  MW  (e),  in  Tokai,  and  the  other 
is  a  BWR  type,  330  MW  (e),  in  Tsuruga.  The  latter 
was  completed  in  March  1970.  There  are  also 
seven  under  construction,  all  of  which  are  light- 
water  type  reactors.  The  presentation  describes  the 
effluent  management  conducted  at  Tsuruga  Station 
(light-water  reactor),  which  is  based  on:  (I)  gas 
effluent  management;  (2)  liquid  effluent 
management,  and  (3)  environmental  monitoring. 
(Houser-NSIC) 
W7 1-10604 


METROPOLITAN      SITING      OF      NUCLEAR 
POWER  PLANTS, 

Consolidated  Edison  Co.,  New  York. 

For  primary  bibliographic  entry  see  Field  05E. 

W71-10605 


THE  UNITED  KINGDOM  APPROACH  TO  THE 

APPLICATION  OF  ICRP  STANDARDS  TO  THE 

CONTROLLED  DISPOSAL  OF  RADIOACTIVE 

WASTE       RESULTING       FROM       NUCLEAR 

POWER  PROGRAMS, 

Ministry    of    Agriculture,    Fisheries    and     Food, 

Lowestoft    (England),    Fisheries    Radiobiological 

Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10607 


TREATMENT  OF  RADIOACTIVE  WASTE 
WATER  AT  THE  KRB  GUNDREMMINGEN 
NUCLEAR  POWER  PLANT, 

Kernkraftwerk        RWE-Bayernwerk        G.m.b.H., 

Gundremmingen  (West  Germany). 

H.  J.Schroeder. 

Availability:  NTIS.  NP-TR-1915,  19  pages,  1969; 

From  Atomwirt.,  Atomtech.,  Vol  14,  p  363-368, 

1969. 

Descriptors:  'Waste  treatment,  'Water,  'Nuclear 
reactors,  'Effluents,  Waste  dilution.  Waste  water 
pollution,  Water  pollution,  Water  pollution 
sources,  Rivers,  Standards,  Regulation,  Water 
quality,  Water  quality  control,  Water  reuse. 
Identifiers:  Danube  River,  Germany. 


Radioactive  waste  water  at  the  KRB 
Gundremmingen  Nuclear  Power  Plant  is  treated  in 
a  special  treatment  plant  and  when  satisfactory 
results  are  obtained  after  dilution  it  is  discharged 
into  the  Danube.  The  principle  of  collecting  waste 
water  with  different  characteristics  in  separate 
systems  and  treating  it  by  special  processes  has 
proved  satisfactory.  On  an  average  50  percent  of 
the  water  treated  in  this  way  could  be  fed  back  to 
the  power  plant  for  re-use.  Various  laws  and 
regulations  introduced  by  the  public  authorities, 
however,  resulted  in  restrictions  being  imposed  on 
the  utilization  of  the  waste  water  treatment  plant. 
(Houser-NSIC) 
W71-10631 


AN  ELECTROMEMBRANE  PROCESS  FOR 
REGENERATING  ACID  FROM  SPENT  PICKLE 
LIQUOR, 

Southern  Research  Inst.,  Birmingham,  Ala. 
Robert  E.  Lacey. 

Copy  available  from  GPO  Sup  Doc,  EPA  Project 
12010  EOF  03/71,  paper  copy  $1.00;  microfiche 
from  NTIS  as  PB-201  651.  $0.95.  Water  Pollution 
Control  Research  Series,  March  1971,  79  p,  11  fig, 
1 1  tab,  append. 

Descriptors:       'Industrial       wastes,       Treatment, 

'Membrane  process,  Waste  water  treatment,  Steel, 

'Electrolysis,    Iron,    Ions,    Ion    exchange,    Water 

reuse. 

Identifiers:     'Pickling    (Steel),    Waste    recovery, 

•Sulfuric  acid,  'Steel  wastes,  Spent  pickle  liquor 

treatment,  'Electromembrane  process. 

Studies  of  an  electromembrane  process  for 
regenerating  acid  from  spent  sulfuric  acid  pickle 
liquor  have  indicated  that  the  process  is  technically 
feasible.  The  studies  have  shown  that  the  iron  ions 
in  spent  pickle  liquor  can  be  removed  and  replaced 
by  hydrogen  ions  to  regenerate  H2S04  in 
electromembrane  cells.  A  method  of  removing  iron 
from  spent  liquor  that  involves  the  formation  of 
insoluble  iron  hydroxides  is  preferrable  to  plating 
iron  metal  onto  cathodes.  Estimated  treatment 
costs  were  $0,045  plus  or  minus  0.002  per  gallon, 
whereas  the  combined  costs  of  purchasing  acid  and 
disposing  of  spent  liquor  by  existing  methods  were 
in  the  range  of  $0.0 1 5  to  $0.06  per  gallon  of  spent 
liquor.  A  determination  of  the  long-term 
performance  of  the  ion-exchange  membranes  when 
treating  actual  pickle  liquors  that  contain  organic 
pickling  aids  is  needed. 
W7 1-10640 


FEASIBILITY  OF  JOINT  TREATMENT  IN  A 
LAKE  WATERSHED. 

Weston  (Roy  F. ),  Inc.,  West  Chester,  Pa. 

Available  fron  the  National  Technical  Information 
Service  as  PB-201  698,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Water  Pollution  Control  Research 
Series,  November  1969.  113  p,  16  fig,  33  tab,  4 
append.  FWPCA  Program  11060  FAE  11/69, 
Grant  No.  WPRD  66-01-68. 

Descriptors:  'Industrial  wastes,  'Municipal  wastes, 
'Feasibility  studies,  Project  planning,  'Watersheds 
(Basins),  'Lake  basins,  New  York,  Sampling, 
Laboratory  tests,  Organic  loading,  Toxicity, 
'Activated  sludge,  Cost  analysis,  'Waste  water 
treatment,  Sewage  treatment,  Sludge  treatment. 
Identifiers:  'Joint  treatment,  Contact  stabilization, 
Onondaga  County  (N.Y.). 

A  feasibility  study  to  determine  the  practicality  of 
joint  treatment  of  municipal  and  industrial 
wastewater  was  initiated  in  Onondaga  County,  New 
York.  The  24  industries  include  in  both  the  Ley 
Creek  and  the  Metropolitan  Sanitary  districts  were 
contacted  as  to  their  production  of  wastewaters 
and  their  effluents  samples  as  needed.  Bench  scale 
studies  were  then  used  to  determine  the  feasibility 
of  the  various  activated  sludge  system.  A  sampling 
and  analysis  program  was  conducted  to  determine 
the  characteristics  of  the  wastewater  influents  to 
both  plants,  with  the  results  indicating  that 
although  toxicity  was  a  potential  problem  it  was 
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causing  no  problems  at  present.  Therefore,  the 
primary  pollutant  to  be  removed  was  organic 
material.  Total  organic  loads  at  both  the  Ley  Creek 
and  the  Municipal  Plant  were  equal,  but  flow  to  the 
Municipal  Sewage  Treatment  Plant  was  nearly 
three  times  as  great  as  the  flow  to  Ley  Creek.  The 
Municipal  Sewage  Treatment  Plant  was  chosen  as 
the  outfall  because  of  greater  dilution  capacity  of 
Onondaga  Lake.  Activated  sludge  treatment  of  the 
primary  effluent  of  both  plants  was  shown  to  be 
feasible,  with  the  Ley  Creek  Sewage  treatment 
plant  destined  for  eventual  phasing-out.  Cost 
estimates  for  different  system  configurations 
(conventional  activated  sludge,  contact 
stabilization,  etc.)  ranged  from  $23,000-$30,000 
for  capital  cost  and  $3,700-$4,400/year  for 
operation  and  maintenance.  The  full-scale  joint 
treatment  operation  was  forecast  to  be  able  to 
obtain  in  excess  of  85%  BOD  removal  during 
winter  operation.  (Lowry-Texas) 
W71-10650 


POLYMERIC  MATERIALS  FOR  TREATMENT 
AND  RECOVERY  OF  PETROCHEMICAL 
WASTES, 

Gulf  South  Research  Inst.,  New  Orleans,  La. 
Elias  Klein,  Shyamkant  V.  Desai,  James  K.  Smith, 
and  Robert  E.  C.  Weaver. 

Copy  available  from  GPO  Sup  Doc,  $0.70  in  paper 
copy;  microfiche  from  NTIS  as  PB-201  699,  $0.95. 
Water  Pollution  Control  Research  Series,  March 
1971,  68  p,  12  fig,  29  tab,  12  ref.  EPA  Program 
12020  DOC  03/71. 

Descriptors:  'Reverse  osmosis,  *Chemical  wastes, 
Industrial  wastes.  Separation  techniques, 
'Membranes,  Cellulose,  Permeability,  Viscosity, 
Pressure,  Neutralization,  Cost  analysis,  Evaluation, 
Amortization,  Hydrogen  ion  concentration,  Color, 
*Waste  water  treatment,  Osmosis,  *Oil  wastes. 
Membrane  processes. 

Identifiers:  'Glycerin,  Flux,  Multi-stage  operation, 
Rejection,  Polymeric  materials. 

Three  operational  modes  for  removing  glycerin 
from  waste  streams  by  reverse  osmosis  were 
examined.  The  three  modes  were:  ( 1 )  a  single-stage 
reverse  osmosis  unit  which  was  demonstrated  to  be 
capable  of  removing  27%  of  the  available  glycerin, 
92%  of  the  inorganics,  and  94%  of  the 
polyglycerines  available  in  the  feed;  (2)  a  three- 
battery  multi-stage  unit  with  forward  feed  of  the 
raffinate  to  subsequent  reverse  osmosis  recovery 
batteries  which  provided  a  product  stream 
containing  31%  of  the  available  glycerin,  no 
inorganics,  and  3.9%  of  the  available 
polyglycerines;  and  (3)  an  alternate  two  battery 
multi-stage  counter-current  recovery  unit  which 
provided  a  waste  stream  containing  31%  of  the 
available  glycerin,  no  inorganics,  and  5.2%  of  the 
available  polyglycerines.  Membranes  used  were 
asymmetric  cellulose  acetate  butyrate  and  cellulose 
acetate.  Experimental  pilot  scale  studies  performed 
with  tubular  membrane  models  readily 
accomodated  the  sample  plant  stream  being  used. 
Optimum  selectivity  and  good  separation  was 
achieved  under  operating  pressures  ranging  from 
600  to  800  psig.  Product  throughput  rate  appeared 
to  be  the  limiting  factor,  being  highly  sensitive  to 
both  increased  turbulence  and  reduced  feed 
viscosities.  Analysis  of  a  typical  multi-stage  forward 
feed  operation  operated  at  600  psig  revealed  an 
estimated  capital  cost  of  $133,600,  annual 
operating  expenses  of  $20,700,  and  a  total  yearly 
credit  from  a  10  year  base  depreciation  and  sale  or 
re-use  of  the  glycerin  recovered  of  $75,610.  Payout 
for  the  operation  was  3.8  years  at  a  26%  rate  of 
return,  making  it  an  extremely  favorable  invest- 
ment. (Lowry-Texas) 
W7I-I065I 


VORTF.X      SEPARATION      FOR      OIL      SPILL 
RECOVERY  SYSTEMS. 

American       Process       Equipment       Corporation, 

Panama  City,  Florida 

F  or  primary  bibliographic  entry  see  Field  05G. 

W71-10653 


DEMONSTRATE  FEASIBILITY  OF  THE  USE 
OF  ULTRASONIC  FILTRATION  IN  TREATING 
THE  OVERFLOWS  FROM  COMBINED 
AND/OR  STORM  SEWERS. 

Acoustica  Associates,  Inc.,  Los  Angeles,  Calif. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  745,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Final  Report  September  22,  1969, 
86  p,  10  fig,  1  tab,  3  append.  FWPCA  Program 
11020-09/67,  Contract  No.  14-12-23. 

Descriptors:  "Ultrasonics,  'Suspended  load, 
'Filtration,  Algae,  Colloids,  Flocculation,  Mixing, 
Economic  feasibility.  Technical  feasibility,  Cost 
analysis,  Sludge,  Incineration,  Storm  run-off, 
Sedimentation,  Biochemical  oxygen  demand, 
Waste  water  treatment,  Overflow,  Sewers,  Storm 
drains,  Sewage  effluents,  'Sewage  treatment, 
Storm  runoff. 

Identifiers:  Backwashing,  'Suspended  solids, 
'Combined  sewers,  Stormwater  overflows. 

The  feasibility,  both  economic  and  technical,  of 
using  ultrasonic  filtration  as  an  aid  to  removing 
suspended  impurities  was  investigated.  Inputs  to 
the  test  apparatus  included  drinking  water, 
simulated  sewage,  primary  and  secondary  sewage 
effluents,  algae  pond  effluent,  coarsely  screened, 
raw  sewage  diluted  2:1,  5:1,  and  10:1  with 
simulated  storm  drainage,  and  deliberately 
concentrated  raw  sewage.  Dirt,  sand,  and  leaves 
were  added  in  some  test  runs  with  no  apparent 
effect  on  performance.  20  and  50  micron  filter 
elements,  operated  at  approximately  10  gpm/ft2 
with  head  losses  from  1  to  4  psi,  reduced  the  BOD 
and  suspended  solids  of  raw  sewage  diluted  in 
varying  degrees  with  water  by  an  average  of  40  and 
70%  respectively.  System  performance  was 
intermediate  between  that  of  primary  and 
secondary  treatment.  Other  benefits  included:  ( 1 ) 
application  of  ultrasonic  energy  increased  the  total 
quantity  of  effluent  filtered  between  backwash 
cycles  from  4  to  18  times  that  treated  with  similar 
equipment  without  ultrasonics  applied;  and  (2) 
application  of  ultrasonic  energy  restored  the  filter 
elements  to  'like-new'  condition  without 
necessitating  frequent  filter  replacement.  Cost 
figures  for  an  ultrasonic  filtration  system  capable  of 
handling  1.4  mgd,  exhibiting  performance  midway 
between  primary  and  secondary  treatment,  and 
occupying  only  several  hundred  square  feet,  ranged 
between  2.8  and  3.5  cents/1000  gallons.  By 
comparison,  combined  primary-secondary  treat- 
ment cost  figures  were  reported  as  10  cents/ 1000 
gallons  excluding  the  cost  of  the  considerable 
amount  of  land  involved.  ( Lowry-Texas) 
W71-10654 


MUNICIPAL  SEWAGE  TREATMENT  WITH  A 
ROTATING  BIOLOGICAL  CONTACTOR. 

Allis  Chalmers,  Milwaukee,  Wis.  Research  Div. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  701,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Final  Report,  May  1969,  57  p,  15  fig, 
10  tab.  FWPCA  Program  1 7050  DAM  05/69. 

Descriptors:  'Slime,  'Microorganisms,  'Waste 
water  treatment,  'Municipal  wastes,  Organic 
loading,  Chemical  oxygen  demand,  'Biochemical 
oxygen  demand.  Nitrogen,  Phosphorus,  Hydrogen 
ion  concentration,  Temperature,  Turbidity, 
Instrumentation,  Sludge,  Wisconsin,  'Sewage 
treatment,  Biological  treatment. 
Identifiers:  'Rotating  biological  contactor, 
Hydraulic  loading,  Milwaukee. 

The  Milwaukee  Metropolitan  Sewerage 
Commission,  in  conjunction  with  the  Allis 
Chalmers  Research  Division,  installed  a  rotating 
biological  contactor  (RBC)  to  treat  municipal 
sewage.  The  RBC  obtained  in  excess  of  90%  BOD 
removal  at  loading  rates  of  350  to  400  lbs  COD  per 
day  per  1000  ft3  of  disc  volume.  Nitrogen  was 
shown  to  be  removed  in  a  ratio  of  1 :25,  nitrogen  to 
COD.  Percent  BOD  removal  was  consistently  5% 
greater  than  percent  COD  removal.  Treatment 
efficiency  was  increased  with  increased  detention 


time,  and  decreased  by:  ( 1 )  lower  disc  speed;  (2) 
lower  strength  wastes;  and  (3)  high  hydraulic 
loading.  Recovery  from  periods  of  high  hydraulic 
loading  was  extremely  quick.  Further  planned 
investigations  included  isolation  and  identification 
of  individual  species  of  microorganisms  and 
comparison  with  the  microorganisms  of  activated 
sludge  and  trickling  filters.  (Lowry-Texas) 
W71-10655 


ECONOMIC  ANALYSIS  OF  THE  MEMBRANE 
WATER  DESALTING  PROCESSES, 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
For  primary  bibliographic  entry  see  Field  03A. 
W71-10657 


DEVELOPMENT  OF  A  THIN-LIQUID-FILM 
MEMBRANE  DEVICE  FOR  REVERSE 
OSMOSIS, 

Dorr-Oliver  Inc.,  Stamford,  Conn. 

For  primary  bibliographic  entry  see  Field  03A. 

W71-10661 


A  REVIEW  OF  THE  1970  LITERATURE  ON 
WASTE  WATER  AND  WATER  POLLUTION 
CONTROL. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10691 


BENEFICIAL     USES     OF     WASTE     HEAT--AN 
EVALUATION, 

Environmental  Protection  Agency,  Corvallis, 
Oregon.  Pacific  Northwest  Water  Lab. 
Ronald  R.  Garton,  and  Alden  G.  Christianson. 
Available  from  the  National  Technical  Information 
Service  as  PB-201  724,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Water  Pollution  Control  Research 
Series,  N.D.  7  p,  7  ref.  EPA  Program  16130  FHJ 
09/70. 

Descriptors:  'Thermal  pollution,  'Beneficial  use, 
Thermal  powerplants,  Pollution  abatement, 
'Cooling  water,  Heated  water,  Evaluation, 
Environmental  effects,  Consumptive  use, 
'Feasibility  studies,  'Technical  feasibility, 
'Economic  feasibility. 
Identifiers:  Waste  heat. 

There  are  a  number  of  proposed  beneficial  uses  of 
waste  heat  contained  in  power  plant  cooling  water. 
Included  are  those  for  which  the  technical 
feasibility  has  been  demonstrated  in  pilot  programs 
and  those  which  are,  at  best,  imaginative  ideas. 
Primary  concern  is  with  solving  the  environmental 
pollution  problem.  Seen  from  this  standpoint, 
beneficial  use  must  help  reduce  the  thermal 
pollution  problem  directly  or  must  provide  a  profit 
to  help  offset  the  cost  of  cooling  devices.  The  use 
must  not  result  in  additional  pollution  such  as  that 
resulting  from  untreated  organic  wastes.  Some 
uses,  such  as  the  culture  of  certain  fishes,  are  now 
at  the  pilot  program,  or  even  commercial,  stage. 
Other  uses,  such  as  for  industrial  processes,  require 
additional  research.  Integrated  systems  planned  to 
produce  steam  as  well  as  electrical  power  have 
been  successful  in  special  situations.  In  nearly  all 
cases  additional  information  is  not  on  the  overall 
economics  of  proposed  methods.  This  is  especially 
true  where  high  quality  heat  is  taken  directly  from 
the  power  plant  steam  cycle  for  another  use.  Only 
with  a  complete  economic  analysis,  including  cost 
of  distribution  and  waste  treatment,  can  the  final 
decision  be  made  to  whether  a  'beneficial  use'  is 
truly  beneficial  in  the  long  run. 
W71-10748 


STORM  AND  COMBINED  SEWER  POLLUTION 
SOURCES  AND  ABATEMENT-ATLANTA, 
GEORGIA. 

Black,  Crow  and  Eidsness,  Inc.,  Gainesville,  Fla. 
For  primary  bibliographic  entry  see  Field  05B. 
W7  I -10749 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


EVALUATION  OF  CURRENT  TECHNIQUE 
FOR  NUTRIENTS  REMOVAL  FROM  WASTE 
WATERS, 

Mississippi  State   Univ.,  State  College.   Dept.  of 
Civil  Engineering. 
Adnan  Shindala. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  751,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Completion  Report,  Mississippi 
Water  Resources  Research  Institute,  State  College, 
June,  1971,  78  p,  6  fig,  8  tab,  200  ref.  OWRR 
Project  A-043-MISS(l). 

Descriptors:    Eutrophication,   Tertiary   treatment, 
'Waste  water  treatment,  Bibliographies,  'Reviews, 
•Nitrogen,  'Phosphorous,  Nutrients. 
Identifiers:  'Nutrient  removal. 

Treated  wastewaters  both  industrial  and  municipal 
may  be  considered  as  one  of  the  principal 
contributors  of  nutrients.  Until  recently,  removal  of 
nutrients  has  not  been  considered  as  an  objective  of 
waste  water  treatment  nor  has  it  been  the  goal  of 
water  quality  regulations.  The  increasing 
fertilization  of  natural  waters  coupled  with  the 
increasing  demand  for  surface  waters  has  focused 
attention  on  nitrogen  and  phosphorus  as  major 
water  pollutants.  Since  conventional  wastewater 
treatment  processes  have  proven  inefficient  in 
removing  nutrients,  new  techniques  have  to  be 
investigated.  The  extensive  research  conducted 
within  the  last  several  years  has  led  to  the  develop- 
ment of  new  methods  capable  of  removing  a  high 
fraction  of  nitrogen  and  phosphorus  from 
wastewaters.  Available  techniques  for  nutrients 
removal  were  evaluated  with  regard  to 
classification,  cost,  ease  of  operation,  and 
efficiencies.  Evaluation  was  based  on  an  extensive 
search  of  the  literature. 
W71-10761 


RECOVERY  OF  MICA  FROM  SILT  DEPOSITS 
IN  THE  NOLICHUCKY  RESERVOIR, 
TENNESSEE, 

Bureau  of  Mines,  Washington,  D.C. 
Ralph  B.  Adair,  and  Jerome  O.  Crabtree. 
Available  from  the  National  Technical  Information 
Service  as  PB-198  289,  $3.00  in  paper  copy,  $0.95 
in    microfiche.    Rept.    of   Investigations.    BM-RI- 
7488,  Mar.  1971,  13  p. 

Descriptors:  'Silts,  'Reservoirs,  Tennessee. 
Identifiers:  'Mica,  Recovery,  Deposits,  Sampling, 
Muscovite,       Flotation,       Quality,       Production, 
Nolichucky  Reservoir,  Greeneville  (Tenn). 

I"he  Bureau  of  Mines  conducted  laboratory  batch 
and  small-scale  continuous  tests  on  samples  of  flit 
From  the  Nolichucky  Reservoir  near  Greeneville, 
Tenn.,  to  develop  a  process  for  the  recovery  of 
:ommercial-grade  muscovite  concentrates.  Using  a 
:ombination  of  Humphreys  spirals  for 
preconcentration  followed  by  cationic  flotation, 
94.5  percent  of  the  muscovite  was  recovered  in  a 
product  containing  96.5  percent  muscovite. 
W71-10767 


EXTRACTION  METHOD  OF  REGENERATING 
WATER  IN  CLOSED  ECOLOGICAL  SYSTEMS, 

3.  P.  Khomchenko,  S.  V.  Chizhov,  Yu  E.  Sinyak, 
V.  V.  Sergievskii,  and  L.  A.  Kuznetsova. 
Available  from  the  National  Technical  Information 
Service  as  JPRS-52696,  $3.00  in  paper  copy,  $0.95 
in    microfiche.    JPRS    translation    from    Izvestiya 
rimiryazevskoy  Sel  'sko-Khozyaystvennoy 

\kademii,No  l,p  183-188,  1971. 

Descriptors:     'Water    treatment,     'Water    reuse, 

•Water  purification,  Desalination,  Urine,  Domestic 

pastes. 

Identifiers:     'Closed     ecological     systems,     'Life 

support  systems,  USSR. 

rhe  problem  of  closed  ecological  systems  has 
begun  to  attract  attention  because  of  space 
exploration.  Those  systems  are  usually  called 
:losed    in    which    the    physical    factors    of    the 


ecological  environment  are  maintained  at  the 
desired  level  by  the  cycle  of  matter  and  constant 
reuse  of  the  main  chemical  substances  required  by 
man.  The  reserves  of  consumable  materials  on 
board  a  spacecraft  increase  with  the  duration  of  the 
flight,  resulting  in  a  highly  undesirable  starting 
weight  of  the  craft.  Regenerative  systems  are 
desirable  for  15-  to  20-day  flights  (1,  4,  6,  7).  And 
for  longer  flights,  the  regeneration  of  consumable 
materials  will  be  absolutely  essential.  Water  is  only 
one  type  of  consumable  item,  but  it  weighs  twice  as 
much  as  the  oxygen  and  food.  Therefore,  the 
greatest  saving  in  weight  will  come  from 
regenerating  water  from  moisture-containing 
things.  The  selection  of  a  water  regeneration 
method  is  determined  by  a  number  of  factors, 
mainly  by  the  qualitative  and  quantitative 
composition  of  the  moisture-containing  things 
(condensates  of  atmospheric  moisture  and  fuel 
elements,  urine).  Several  techniques  have  been 
devised  for  regenerating  water:  sorption,  oxidative- 
catalytic,  vacuum  distillation  and  lyophilization. 
Extraction  methods  began  to  be  used 
comparatively  recently.  Two  approaches  are 
theoretically  possible:  extraction  of  impurities  from 
water  and  extraction  of  water  from  solutions.  This 
article  examines  the  problems  connected  with  the 
extraction  method  of  regenerating  water  and  an 
evaluation  of  it  from  the  biomedical  point  of  view. 
W71-10781 


APPLICATION  OF  RADIOISOTOPES  TO 
WATER  RECOVERY  SYSTEM  FOR 
EXTENDED  MANNED  AEROSPACE  MISSIONS, 

Aerospace     Medical     Research     Lab.,     Wright- 
Patterson  AFB,  Ohio. 
Courtney  A.  Metzger. 

Available  from  the  National  Technical  Information 
Service  as  AD-7 1 8  965,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Aerospace  Medical  Research  Lab 
Report  TR  70-31,  Aug  1970.  23  p. 

Descriptors:  'Urine,  'Domestic  wastes,  Water 
treatment,  'Water  reuse,  Radio  isotopes,  Nitrites, 
'Potable  water,  Distillation,  Catalysts,  Membranes, 
Bacteria,  Waste  water  treatment. 
Identifiers:  'Life  support,  'Water  treatment 
devices,  'Radioisotope  heat  sources. 

Research  conducted  to  obtain  a  process  and  system 
design  for  the  recovery  of  potable  drinking  water 
from  human  waste  during  extensive  space  flights 
revealed  that  the  most  promising  process  required 
considerable  thermal  energy  for  satisfactory 
operation.  The  large  consumption  of  electrical 
energy  prohibits  system  acceptability  when  the 
energy  drain  is  on  the  vehicle  electrical  supply 
system.  To  meet  the  need  for  thermal  energy, 
radioisotopes  were  investigated  and  found  to 
conform  with  the  known  requirements.  The  Air 
Force  designed  laboratory  Vacuum  Distillation- 
Vapor  Filtered  Catalytic  Oxidation  Water 
Recovery  System,  which  uses  electric  energy,  was 
redesigned  to  accept  radioisotopes.  Specific 
isotopes  were  designed  for  integration  with  the  Air 
Force  modified  system.  The  review  of  previous 
research  on  water  recovery  systems,  the  design  and 
development  of  the  Air  Force  modified  system,  and 
detailed  data  on  two  (36  and  39  day)  tests  with  the 
isotopes  in  place  supplying  the  total  thermal  energy 
is  presented  in  the  report.  The  complex  system  is 
considered  a  technological  breakthrough  and  for 
the  first  time,  a  radioisotope  fueled  system  is 
programmed  for  a  90-day  manned  chamber  test, 
recovering  drinking  water  from  human  waste  for 
consumption  by  four  crewmen  during  the 
experiment. 
W71-I0797 


DETECTION  OF  HIGHLY  DILUTED  VIRUSES 
IN  WATER  BY  FLOCCULATION, 

Michigan  State  Univ.,  East  Lansing. 

Walter  N.  Mack. 

Available  from  the  National  Technical  Information 

Service  as  PB-201  732,  $3.00  in  paper  copy,  $0.95 

in    microfiche.    Completion     Report,    November 

1969,  5  tab,  6  ref  OWRR  A-026  Mich  (2). 


Descriptors:  'Flocculation,  'Bacteriophage, 
•Sewage  effluents,  Centrifugation,  Treatment 
facilities,  Bottom  sediments,  'Waste  water  treat- 
ment, 'Viruses,  Public  health. 
Identifiers:  'Poliovirus,  T-3,  'Polymers,  Cationic 
polymers. 

Cationic  polymers  known  as  flocculants  were 
tested  for  effectiveness  in  concentrating  virus 
particles  present  in  large  bodies  of  water. 
Preliminary  studies  were  done  using  the 
bacteriophage  T-3  and  concentrations  of  50,  75, 
and  100  ppm  of  flocculant.  The  virus  was 
suspended  in  polluted  river  water  and  at  each  level 
of  concentration,  there  was  more  virus  recovered 
in  the  sediment  compared  to  the  supernatant 
liquid.  Additional  experiment  with  T-3  measured 
virus  recovery  from  water  after  treatment  with  100 
ppm  flocculant  at  pH  5  and  9  and  treated  with 
detergents.  Similar  results  were  found.  A  second 
series  of  experiments  centered  on  polio  virus 
suspended  in  Hanks'  balanced  salt  solution.  The 
flocculation  did  not  inactivate  the  virus  and 
resulted  in  the  virus  concentration.  Pad  and  dip 
samples  were  collected  from  a  final  settling  tank  of 
a  waste  water  plant  and  then  tested  for  virus  after 
concentrating  the  samples  by  ( 1 )  flocculation,  and 
(2)  ultracentrifugation.  One  pad  sample  was  shown 
to  contain  virus  when  treated  with  a  flocculant 
while  five  samples  were  found  to  contain  virus 
when  ultracentrifuge  concentration  was  used. 
(Burdette-Texas) 
W71-10838 


CITY  AND  INDUSTRY  COOPERATE  TO 
SOLVE  BRINE  WASTE  PROBLEM, 

Boyle  Engineering,  Bakersfield,  Calif. 

Don  Burr,  and  Peter  J.  Byrne. 

Public  Works,  Vol  102,  No  1,  January  1971,  p  46- 

48,  1  fig. 

Descriptors:  'Sewage  treatment,  Municipal  wastes, 
'Industrial  wastes,  'Waste  water  treatment, 
'Water  quality,  Settling  basins,  Pipelines, 
Biochemical  oxygen  demand,  'Chlorides, 
California,  Dissolved  solids. 

Identifiers:  Lindsay  (Calif),  Consolidated  Olive 
Growers,  Combined  treatment,  Brine  wastes, 
Evaporation  ponds,  Olive  wastes. 

Treatment  of  industrial  wastes  with  domestic 
sewage  in  municipal  plants  is  a  meritous  concept, 
but  may  become  less  attractive  when  the  volume  of 
the  former  constitutes  a  larger  percentage  of  the 
combined  load.  This  was  the  case  with  the  city  of 
Lindsay,  located  in  the  central  San  Joaquin  Valley 
in  California.  Large  quantities  of  waste  generated 
by  Consolidated  Olive  Growers  (COG),  a 
cooperative  with  close  economic  ties  with  the 
community,  proved  to  tax  local  facilities  beyond 
acceptable  bounds.  The  waste  water  had  total 
dissolved  solids  concentrations  of  1 0,000  to  1 5 ,000 
mg/1,  the  major  constituent  being  chlorides  (3,500 
to  6,000  mg/1).  Limited  tests  indicated  BOD  ranged 
between  1,500  and  2,500  mg/1.  In  1964  the 
Regional  Water  Quality  Control  Board  imposed 
chloride  and  total  dissolved  solids  limits,  which 
threatened  to  force  the  city  to  limit  industrial 
discharges  and  eventually  cause  various  industries 
to  cease  operation.  Several  alternatives  were 
reviewed  by  a  joint  committee  of  city  and  COG 
leaders.  Finally  a  separate  facility  for  industrial 
waste  was  approved:  a  16  inch  pipeline  was 
installed  to  transport  waste  to  brine  evaporation 
ponds.  Participating  industries  paid  for  all  direct 
costs  for  maintenance,  operation,  repair  and 
replacement  of  the  new  industrial  line  and 
evaporation  basins.  This  combined  community 
effort  in  solving  the  waste  problem  was 
commended  by  the  Water  Quality  Control  Board. 
(Burdette-Texas) 
W71-10839 


PHOSPHATE  RECOVERY  FROM  SECONDARY 
SEWAGE  WASTE:  THE  ECONOMICS  OF  THE 
PROCESS, 

Toronto  Univ.  (Ontario). 

R.  L.  Hummel,  and  J.  W.  Smith. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  50 — Waste  Treatment  Processes 


Water   and    Pollution   Control,    Vol    108,   No    2, 
December  1 970,  p  28-3 1 ,  4  tab,  5  ref. 

Descriptors:    *Sewage   treatment,   'Cost  analysis, 
•Phosphates,    Operating    costs,    Labor,    Steam, 
Capital  costs,  Cost-benefit  ratio,  Waste  water  treat- 
ment, Industrial  wastes,  Costs. 
Identifiers:  *Waste  recovery,  Phosphate  recovery. 

A  potential  industrial  process-phosphate  recovery 
from  secondary  sewage  waste-is  considered  only 
for  its  direct  economic  return.  Costs  for  such  a 
venture  are  comprised  primarily  of  operating  costs 
and  capital  costs.  Operating  costs  are  subdivided 
into  chemicals  (which  also  provide  the  sole  source 
of  revenue  in  the  marketability  of  extracted  NH3 
and  P20S  in  the  final  product),  steam  costs,  and 
labor  costs.  Estimated  dollar  expenditures  are 
assigned  to  the  operating  costs  and  the  capital 
costs,  which  include  the  relatively  uncertain  cost  of 
the  reciprocating  flow  ion  exchange  system  and  the 
remaining  conventional  equipment  which  can  be 
costed  quite  accurately.  The  economics  of  the 
process  are  expressed  in  terms  of  the  net  return  on 
investment-or  the  ratio  of  revenue  to  capital  costs. 
A  table  of  the  %  return  for  various  combinations  of 
cases  for  labor  and  steam  are  listed  which  yield 
returns  that  range  between  12%  and  30%.  Thus, 
the  attractiveness  of  the  proposal  depends  upon  the 
combination  employed  and  any  government 
assistance  in  financing  and/or  subsidy  in  operation. 
This  process  would  undoubtedly  aid  in  the  solution 
of  one  or  more  pollution  problems,  and  although 
no  value  was  assigned  to  this  factor,  it  would 
certainly  be  of  primary  importance.  (Burdette- 
Texas) 
W71-10840 


A  GENERALIZED  THEORY  OF  SORPTION 
PHENOMENA  IN  BIOLOGICAL  MATERIALS 
(PART  I:  THE  ISOTHERM  THEORY), 

Michigan  State  Univ.,  East  Lansing. 
P.  O.  Ngoddy,  and  F.  W.  Bakker-Arkema. 
Transactions   of   the    ASAE,    September-October 
1970,  Vol  1 3,  No  5,  p  61 2-6 1 7,  7  fig,  2  tab,  34  ref. 

Descriptors:  'Sorption,  'Mathematical  models, 
•Isotherms,  Vapor  pressure,  Pores,  Capillary 
action,  'Adsorption,  Absorption,  Hydroscopic 
water.  Foods,  Surfaces,  Surface  tension. 
Identifiers:  Polanyi's  potential  theory,  B-E-T 
theory,  Zsigmondy's  capillary  condensation  theory. 

A  basic  characteristic  of  biological  materials  is  that 
when  exposed  to  water  vapor  of  a  definite  pressure, 
sorption  will  occur.  The  relationship  between  the 
amount  of  water  absorbed  and  the  vapor  pressure  is 
represented  by  the  moisture  equilibrium  isotherm. 
Combining  valid  points  of  unsatisfactory  models, 
an  isotherm  equation  was  constructed  for 
biological  materials  based  primarily  on  the  B-E-T 
and  capillary  condensation  theories  and  somewhat 
indirectly  on  the  potential  theory.  A  physical  model 
of  an  organic  tissue  assumed  intercellular 
passageways  (formed  by  a  random  network  of 
small  irregular  pores)  could  be  treated  as  cylinders 
which  are  isothermally  filled  or  emptied  of  water 
vapor  as  a  function  of  surface  forces  active  on  the 
pore  walls.  The  model  was  used  to  characterize  the 
pores  in  terms  of  size  and  size  distribution  which 
enabled  computation  of  the  utilizable  volume. 
Calculation  of  theoretical  isotherm  was  empirically 
done  for  raw  freeze-dried  beef  slices  (at  10  C  and 
40  C)  and  for  whole  corn  kernels  (at  22  C  and  50 
C).  Parameters  of  pore  structure  were  discussed. 
Isotherm  equations  make  possible  the  prediction  of 
the  effect  of  changes  in  temperature  and  pressure 
on  sorption  of  a  given  product,  and  also  provide 
information  directly  useful  in  the  accurate  and 
optimum  design  of  drying  equipment.  (Burdette- 
Texas) 
W71-I084I 


FURTHER  THOUGHTS  ON  TRADE  EFFLUENT 
CHARGES, 

Nottingham  Sewage  Disposal  Dept.  (England). 
H   McD.  I.awmn,  and  R.  J.  Fearn 


Water  Pollution  Control,  Vol  69,  No  4, 
436-444,  23  tab,  2  ref. 


1970,  p        W7I-10843 


Descriptors:  *Cost  analysis,  'Industrial  wastes, 
•Municipal  wastes,  Flow,  Biochemical  oxygen 
demand,  Chemical  oxygen  demand.  Toxicity, 
Sewers,  Sludge,  Analytical  techniques,  Activated 
sludge,  Waste  water  treatment,  Treatment  facilit- 
ies. 

Identifiers:  'Nottingham,  'England,  Suspended 
solids,  Plating  wastes,  'Effluent  charges. 

Many  cities  have  been  attempting  to  determine  a 
fair  trade  effluent  charge  with  which  to  finance 
additional  treatment  facilities  which  must  be 
constructed  to  handle  industrial  wastes.  The  city  of 
Nottingham  has  developed  a  schedule  whereby 
costs  for  each  industry  are  based  on:  ( 1 )  additional 
sewerage  capacity  needed  for  industrial  flows;  (2) 
additional  treatment  plant  capacity  based  on  both 
on  flow  and  on  oxygen  demand;  and  (3)  additional 
sludge  handling  and  disposal  based  primarily  on 
suspended  solids  tests.  Charges  were  not  levied  for 
toxic  constituents  as  long  as  they  neither  upset  the 
biological  portion  of  the  system  nor  caused  the 
treated  effluent  to  exceed  standards  set  by  the 
Trent  River  Authority.  Problems  developed  in  the 
standardization  of  both  the  suspended  solids  tests 
and  the  oxygen  demand  tests.  In  the  latter  case, 
industries  wanted  to  have  a  test  which  did  not 
involve  a  lot  of  laboratory  time  and  would  yield 
quick  results.  The  Dichromate  Value  test  was 
selected  as  the  most  optimal  assay  technique  for 
this  case  after  being  compared  with  the  5  day  BOD 
test  and  the  permanganate  value  test.  In  the  case  of 
suspended  solids  tests,  a  need  still  exists  for  a  sam- 
pling machine  which  will  standardize  results. 
(Lowry-Texas) 
W71-10842 


'CLEAN  WATER  DAY'  PROMISES  IMPROVED 
WASTEWATER  TREATMENT, 

Paso  Robles,  Calif. 

Alex  Stenman. 

Public  Works,  Vol  101,  No  9,  September  1970,  p 

84-85,  2  fig. 

Descriptors:  'Cost  analysis,  'Sewage  treatment, 
♦Design  criteria,  Treatment  facilities,  Evaluation, 
Waste  water  treatment,  Design  flow,  Biochemical 
oxygen  demand,  Aeration,  Scum,  Trickling  filter, 
Recirculated  water,  Sedimentation,  Chlorination, 
Oxidation  lagoons,  Percolation,  Digestion, 
Dewatering,  California. 
Identifiers:  Paso  Robles  (Calif). 

Paso  Robles,  California  started  working  toward 
increasing  the  capacity  of  their  sewage  treatment 
facility  in  1965.  Although  the  plant  was  capable  of 
discharging  a  high  quality  effluent  with  better  than 
90%  reduction  of  BOD  and  suspended  solids,  the 
capacity  was  often  exceeded  at  peak  flows, 
bringing  about  a  danger  of  deterioration  of  the 
Salinas  River.  With  the  aid  of  a  $357,000  grant 
from  the  Federal  Water  Quality  Administration  for 
waste  water  systems  improvements  and  a  bond 
issue  voted  by  the  city,  money  was  appropriated  for 
the  needed  work.  The  new  design  specifications 
were  approved  and  bids  were  taken  in  1970.  The 
new  design  calls  for  retaining  some  of  the  old  treat- 
ment structures,  modernizing  the  whole  treatment 
plant,  and  additions  of  new  equipment  to  enlarge 
the  average  flow  capacity  of  the  plant  from  1 . 1  mgd 
to  2.2  mgd.  Provisions  are  to  be  made  for 
expansion  of  the  facilities  to  handle  an  average  flow 
of  4.4  mgd  some  time  in  the  future.  The  design 
basis  considered  130  gal.  per  capita  per  day  from  a 
population  of  17,000  in  comparison  to  Paso 
Robles 's  present  population  of  8,100.  The  system 
consists  of  a  bar  screen  chamber,  preaerator, 
primary  sedimentation  basin  with  provision  to  be 
made  for  mechanical  sludge  and  scum  removal, 
trickling  filter,  chlorinator,  oxidation  ponds, 
percolation  ponds,  and  sludge  drying  beds.  The  low 
bid  of  $765,000  was  well  within  the  engineers 
estimate  of  $875,000.  The  success  of  the  project 
was  a  result  of  the  community's  thorough 
preparation  and  pains-taking  effort.  (Adkins- 
Texas) 


ISOLATION  AND  DESCRIPTION  OF  A  NON- 
MOTILE  FUSIFORM,  STALKED  BACTERIUM, 
A  REPRESENTATIVE  OF  A  NEW  GENUS, 

Michigan    State    Univ.,    East    Lansing.    Dept.    of 
Microbiology  and  Public  Health. 
JAM.  De  Bont,  J.  T.  Staley,  and  H.  S.  PankraU 
Antonie  van  Leeuwenhoek,  Vol  36,  1970,  p  397- 
407,  5  fig,  10  ref.  OWRR  Project  A-027-Mich  ( 1 ). 

Descriptors:  'Cytological  studies,  'Isolation, 
•Separation  techniques,  Analytical  techniques, 
Bacteria,  Microorganisms,  Laboratory  tests, 
Electron  microscopy,  Metabolism  Protein, 
Vitamins,  Hydrogen  ion  concentration, 
Temperature,  Waste  water  treatment. 
Identifiers:  *Fusiforms,  *Caulobacters,  Culturing, 
Dimorphic,  Flagellum,  Stalk. 

The  family  Caulobacteraceae  originally  contained 
only  Caulobacter  and  Asticcacaulis,  both  of  which 
produced  non-stalked  polarly  flaggelated  swarmer 
cells  at  the  pole  opposite  the  stalk  of  the  original 
cell.  The  family  was  so  described  originally  to 
include  a  genus  containing  non-motile  stalked 
bacteria  which  produce  two  stalked  daughter  cells 
upon  division.  Henrici  and  Johnson  (1935), 
Zavarzin  (1961),  and  Poindexter  (1964),  have  all 
reported  finding  such  a  bacterium,  however,  this 
publication  reports  the  first  successful  attempt  at 
isolation  along  with  a  description  of  the  isolate.  A 
single  strain  of  the  fusiform  group  of  the 
caulobacters  was  isolated  from  a  freshwater  pond 
using  the  peptone  enrichment  method.  This  single 
strain  resembled  the  genus  Caulobacter  in  that  it 
was  a  chemo-organo-trophic  bacterium  with  on 
polar  prostheca  containing  an  apical  holdfast  that 
allows  it  to  attach  to  solid  substrates.  Unlike  the 
prostheca  of  Caulobacter  and  Asticcacaulic,  both 
of  whose  stalks  are  made  of  membranous  material, 
the  isolate's  stalks  contained  typical  cellular 
constituents.  The  new  organism  also  differed  from 
the  other  Caulobacters  by  having  no  motile  stage 
and  no  dimorphic  life  cycle.  The  evidence  obtained 
from  this  study  gave  indications  that  the  new  strain 
may  possibly  be  a  representative  of  a  new  genus  of 
the  Schizomycetes.  (Lowry-Texas) 
W71-10844 


TECHNIQUES  AND  RECENT  DEVELOPMENTS 
IN  SEWAGE  WORKS  DESIGN, 

James  R.  P.  Boyd. 

Water  Pollution  Control,  Vol  69,  1970,  p  62-66  3 
fig- 
Descriptors:  'Waste  water  treatment,  'Sludge 
disposal,  Sludge,  Tertiary  treatment.  Activated 
sludge,  Storm  run-off,  Dewatering,  Odors, 
Efficiencies,  Maintenance,  Labor,  Evaluation, 
Biological  treatment. 

Identifiers:   *Great  Britain,   'Biological  filtration, 
Ozonation. 

Extension  of  the  piped  water  supplies  in  Great 
Britain  at  the  end  of  World  War  II  led  also  to  the 
provision  of  sanitary  facilities.  In  constructing  these 
facilities,  little  attention  was  directed  towards 
innovations  and  improvements  since  prior  designs 
had  been  functioning  quite  well.  In  the  case  of 
sludge  disposal,  the  drying  beds  installed  at  the 
close  of  the  war  have  been  gradually  giving  way  to 
other  sludge  handling  and  disposal  methods. 
Mechanical  methods,  such  as  sludge  pressing,  the 
Komline-Sanderson  Coil  Filter,  and  others,  have 
been  developed  concurrently  along  with  heat  treat- 
ment and  heated  digestion  studies  have  been 
continuing  in  the  development  of  more  effective  or 
efficient  processes  also,  in  an  attempt  to  make  the 
sewage  treatment  processes  more  attractive  both 
with  respect  to  the  attitude  of  potential  operators 
and  other  individuals.  Storm  tanks  or  irrigation 
areas  are  also  presented  as  viable  alternatives  to 
direct  discharge  of  storm  sewage.  Finally, 
efficiency  of  crews  and  the  state  of  construction  in 
the  industry  are  discussed,  all  with  reference  to 
current  British  practice.  (Lowry-Texas) 
W71-10845 
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ALTERNATIVES  FOR  PHOSPHATE 

REMOVAL, 

Neptune  Micro  FLOC,  Inc.,  Corvallis,  Oreg. 
Stewart  Davis. 

Water  and  Sewage  Works,  October  1970,  Vol  1 17, 
No  10,  p  336-338,  3  fig,  1  tab,  2  ref. 

Descriptors:  *Waste  water  treatment,  "Filtration, 

•Flocculation,     'Settling     basins,     'Phosphates, 

Storage  time.  Tertiary  treatment.  Treatment  facilit- 

es. 

dentifiers.   Micro   FLOC,   Tube   settlers,   Mixed- 

nedia  filter.  Phosphate  removal. 

V  new  waste  treatment  unit  designed  and 
instructed  by  Neptune  Micro  FLOC,  Inc.,  has 
>een  tested  for  removal  abilities  at  several 
retaliations  throughout  the  county.  Much  of  the 
esting  focused  on  phosphate  removal;  one  report 
howed  the  secondary  effluent  phosphorous 
:once titration  was  reduced  from  5.6  mg/1  (P04  as 
')  to  0.05  mg/1  when  the  secondary  effluent  was 
ubjected  to  alum  coagulation  and  passed  through 
he  treatment  unit.  The  units  feature  ( 1 )  tube 
ettlers  which  permit  the  design  of  clarification 
ystems  at  detention  time  significantly  less  than  is 
tossible  with  traditional  clarifiers,  and  (2)  mixed- 
nedia  filtration  that  has  a  coarse  to  fine  gradation 
lormally  composed  of  coal,  sand  and  garnet.  There 
ire  five  units  in  operation  ranging  in  capacity  from 
:0  gpm  to  75  gpm  with  units  up  to  200  gpm  ready 
or  installation.  The  flocculation-settling-filtration 
teps  can  be  incorporated  into  a  single,  steel 
nodule  that,  for  a  20  gpm  unit,  measures  5  ft  long 
>y  5  ft  wide  and  6  ft  high.  (Burdette-Texas) 
V71-10846 


MECHANISM  OF  STARCH  REMOVAL  IN 
ACTIVATED  SLUDGE  PROCESS, 

llinois  Univ.,  Urbana. 

ihankha  K.  Banerji,  Benjamin  B.  Ewing,  R.  S. 

Lngelbrecht,  and  Richard  E.  Speece. 

'roceedings.  Industrial  Waste  Conference,  20,  Vol 

CLIX,No4,  1965.  p  84-102,  11  fig,  3  tab,  19  ref. 

)escriptors:  'Colloids,  'Activated  sludge, 
Adsorption,  Suspension,  Biochemical  oxygen 
lemand,  Temperature,  Acclimatization,  Enzyme, 
Assimilation,  Molecules,  Industrial  wastes.  Pulp 
nd  paper  industry,  Textiles,  Sludge,  Waste  water 
reatment. 

dentifiers:  'Potato  starch,  Extracellular  enzymes, 
>airy  plants,  Food  processing  industries. 

nformation  on  the  removal  behavior  of  collodial 
nd  particulate  organic  matter  in  biological  waste 
reatment  is  very  limited.  The  lack  of  information  is 
iecoming  more  noticable  due  to  speculation  that 
olloids  comprise  up  to  52%  of  the  biochemical 
xygen  demand  and  54  percent  by  weight  of 
uspended  solids.  Wastes  from  industries  such  as 
extile  desizing,  paper  and  pulp  mills,  dairy  product 
rocessing,  and  food  processing  are  likely  to  have 
igh  percentages  of  colloids.  A  colloid  was  chosen 
a  be  studied  as  to  the  process  by  which  it  was 
emoved  from  sludge.  The  colloid  chosen  was 
otato  starch,  due  to  its  wide  use  in  industry.  Using 
he  results  of  the  investigation  as  a  basis,  the 
lechanism  of  removal  of  starch  by  activated 
ludge  has  been  postulated  as  follows:  ( 1 )  a  portion 
f  starch  was  adsorbed  on  the  sludge,  depending  on 
he  existing  conditions  (temperature,  acclimation, 
mount  of  sludge  and  physiological  condition  of 
he  sludge);  (2)  the  adsorbed  starch  was  degraded 
y  the  cell-wall  associated  enzyme  systems  into 
mailer  degradation  products;  (3)  the  starch 
egradation  products  were  utilized  by  the  cells  for 
ssimilation;  (4)  the  starch  in  the  medium  was 
ither  adsorbed  on  the  cell  sites  vacated  by  the 
egraded  starch  molecules,  or  was  degraded  by 
mall  amounts  of  extracellular  enzymes  in  the 
tedium,  f  A dk ins-Texas) 
V71-10847 


•URIFICATION      OF      INDUSTRIAL      WASTE 
VATERS  WITH  HIGH  ENERGY  RADIATION, 

)ak     Ridge      National      Lab.,     Tenn.      Isotopes 
nformation  Center. 


L.  M.  Makarochkina,  A.  K.  Mikhailova,  A.  I. 

Gershenovich,  D.  I.  Danilin,  and  P.  V. 

Dzhagatspanyan. 

Available  from  the  National  Technical  Information 

Service  as  ORNL  tr-2389,  $3.00  in  paper  copy, 

$0.95  in  microfiche.  AEC  Report  ORNL  tr-2389, 

1 3  p,  7  fig,  3  tab,  1 3  ref. 

Descriptors:  'Surfactants,  'Irradiation,  'Foaming, 
Sulfonates,  Soaps,  Detergents,  Gamma  rays, 
Analytical  techniques,  Sectroscopy,  Colorimetry, 
Laboratory  tests,  Temperature,  Hydrogen  ion 
concentration.  Nitrogen,  Oxygen,  Air, 
Biodegradation,  Industrial  wastes,  Water 
purification,  Waste  water  treatment. 
Identifiers:  'Radiolysis. 

Surface  active  substances  (SAS)  have  become  a 
matter  of  considerable  concern  owing  to  their 
tendencies  to  form  foams  which  upset  treatment 
processes.  Many  of  these  compounds  are  resistant 
to  biochemical  degradation,  so  experiments  were 
conducted  to  determine  the  feasibility  of  using 
gamma  irradiation  to  decompose  them.  Both  the 
methyl  blue  photocolorimetry  test  and  ultraviolet 
spectroscopy  were  employed  to  determine  the 
degree  of  decomposition  of  the  compounds. 
Substances  used  included  the  ionogenic 
compounds  Nekal,  sulfonal,  and  STEK,  and  the 
nonionogenic  OP-7  and  OP- 10.  The  solutions  of 
these  compounds  were  irradiated  in  the  presence  of 
pure  oxygen,  pure  nitrogen,  or  air.  At  radiation 
doses  varying  from  .2  to  30  rads/sec,  all  of  the 
studied  compounds  were  converted  to  substances 
not  having  surface  active  properties.  Foam 
formation  was  not  observed  in  irradiated  solutions, 
the  surface  tension  increased  to  values  for  pure 
water,  and  the  SAS  concentration  in  solution 
decreased  to  values  not  determinable  with  MB,  or 
at  the  limit  of  resolution  of  this  method,  showing  90 
to  100%  decomposition.  Decomposition  was  found 
to  be  independent  of  pH,  temperature,  and  mineral 
impurities.  However,  use  of  oxygen  or  air  caused 
greater  decomposition  yields  than  use  of  nitrogen. 
Within  the  limits  of  the  compounds  studied  and  the 
precision  of  the  analytical  techniques  used, 
radiolysis  of  the  differing  compounds  appeared  to 
be  independent  of  structure.  Further  work,  to 
establish  both  the  exact  decomposition  mechanism 
and  the  cost  is  necessary.  (Lowry-Texas) 
W71-10848 


TREATMENT  AND  DISPOSAL  OF  SOLID 
WASTES  WITH  SPECIAL  REFERENCE  TO 
BRITISH  PRACTICE, 

North  Survey  Joint  Sewage  Board  (England). 
H.  H.  Stanbridge. 

Conference  Paper  W2,  Institute  of  Water  Pollution 
Control,  March  16-20,  1970,  Capetown,  South 
Africa,  22  p,  16  ref. 

Descriptors:  'Sludge,  'Sludge  disposal,  Anaerobic 
digestion,  Dewatering,  Drying,  incineration,  Fl- 
otation, Centrifugation,  Vacuum  drying, 
Neutralization,  Filtration,  Lagoons,  Odors,  Mixing, 
Shear,  Fertilization,  Climatic  zones,  Waste  water 
treatment. 

Identifiers:  'United  Kingdom,  'Compositing,  Wet- 
air  oxidation. 

The  quantity  of  solid  matter  being  handled  at 
sewage  works  rose  from  0.15  lb/hd/d  in  1954  to 
0.18  lb/hd/d  in  1967  and  is  still  increasing.  There 
are  several  treatments  which  can  be  used  to  reduce 
the  handling  and  disposal  problems  associated  with 
these  sludges,  such  as:  ( 1 )  concentration  (gravity); 
(2)  conditioning;  (3)  dewatering;  (4)  drying,  (5) 
drying-incineration;  and  (6)  wet-air  oxidation.  The 
following  factors  usually  determine  the  choice  of  a 
particular  treatment  scheme:  (1)  cost  per  unit 
weight  of  dry  solids;  (2)  land  area  required;  (3) 
operational  manpower  requirements;  (4)  process 
reliability;  (5)  process  flexibility;  (6)  mechanical 
maintenance  requirements;  (7)  character  of  the 
produce  and  the  disposal  method;  (8)  character  of 
the  liquor;  and  (9)  aesthetic  considerations.  A 
review  of  the  equipment  presently  operating  in 
each  of  the  major  categories  is  presented  along 


with  the  current  state  of  development  of  a 
particular  process  or  mechanism  in  the  United 
Kingdom.  Cold  wet  winters  and  diminishing  land 
area  practically  precludes  open-air  drying  beds  in 
the  present  day  United  Kingdom,  and  much 
research  on  mechanical  treatment  methods  is  being 
conducted.  Final  disposal  may  be  accomplished  by 
tipping,  sea  disposal,  land  irrigation,  and  sacrificial 
land  usage.  Composting  has  been  practiced  in  the 
past,  but  has  not  proved  to  be  more  than  marginally 
practical  at  best.  (Lowry-Texas) 
W71-10849 


OPTIMAL  PLANS  FOR  THE  CAPACITY 
EXPANSION  OF  A  MUNICIPAL  WATER- 
TREATMENT-DISTRIBUTION  SYSTEM, 

Illinois     Univ.,      Urbana.      Dept.     of     Business 

Administration. 

For  primary  bibliographic  entry  see  Field  05  F. 

W71-10866 


REQUIREMENT  FOR  SUBMISSION  OF 
MONTHLY  OPERATION  REPORTS  BY 
INDUSTRIAL,  COMMERCIAL,  OR 

AGRICULTURAL  TREATMENT  FACILITIES. 

Indiana      Stream      Pollution      Control      Board, 

Indianapolis. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10942 


AMORTIZATION  OF  CERTIFIED  POLLUTION 
CONTROL  FACILITIES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10943 
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METROPOLITAN  SITING  OF  NUCLEAR 
POWER  PLANTS, 

Consolidated  Edison  Co.,  New  York. 

L.  H.  Roddis.Jr. 

Availability:    Unipub,   Inc.,   P.O.    Box   433,   New 

York,  N.Y.  10016.  Proceedings  IAEA-SM-146/43, 

p  723-29. 

Descriptors:  'Environment,  'Nuclear  power 
plants,  'Thermal  pollution,  'Thermal  power 
plants,  'Temperature,  Ecology,  Balance  of  nature, 
Economics,  Sites,  Evaluation,  Water  pollution, 
Water  pollution  sources,  Hydrology,  Geology, 
Meteorology,  Pollution  abatement,  Population. 
Identifiers:  Siting. 

The  case  is  analyzed  for  and  against  metropolitan 
siting  of  nuclear  plants,  using  as  a  model  the  New 
York  City  area.  The  economic  benefits  of 
proximity  to  load  centre  are  explored  with  respect 
to  transmission  costs  and  to  opportunities  for 
waste-heat  utilization  in  urban  areas.  The  relative 
environmental  impact  of  nuclear  and  fossil-fuel 
plants  are  evaluated.  The  benefits  are  discounted 
by  residents  of  a  metropolitan  area  because  the 
obvious  per  capita  benefits  are  small.  By  contrast, 
residents  of  smaller  out-of-city  locations  perceive 
construction  and  operation  of  a  plant  as  yielding 
large,  and  tangible  economic  gains  (through  utility 
tax  payments  or  jobs).  This  has  obvious 
ramifications  for  relative  public  acceptance.  How  a 
metropolitan  site  presents  unique  advantages  and 
disadvantages  with  respect  to  geological, 
meteorological  and  hydrological  criteria  for  siting 
nuclear  plants  is  explored.  For  example,  large  cities 
throughout  history  have  tended  to  be  located  on 
navigable  waters.  This  has  ramifications  for  cooling 
water  availability  and  for  disposal  of  radioactive 
waste.  On  the  other  hand,  heavy  traffic  on 
waterways  means  higher  risk  of  accident  or 
collision,  with  release  of  radioactivity.  Similarly, 
the  meteorology  of  city  areas  carries  special  risks  of 
temperature  inversions,  which  pose  special 
ramifications  on  the  environmental  problems  of 
both  nuclear  and  fossil-fuel  plants.  An  attempt  is 
made  to  cost  out  the  special  precautions  needed  to 
reduce  risk  to  a  level  which  it  is  postulated  that  the 
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public  (through  the  institution  of  government) 
would  accept.  These  costs  are  related  back  to  the 
discounted  cost  advantage  of  load-centre  proximity 
for  a  plant  of  given  size.  The  result  is  an  assessment 
of  the  economic  feasibility  of  metropolitan  siting  in 
today's  climate  of  public  understanding  (and 
misunderstanding)  about  radiation  risks  and 
effects.  (Houser-NSIC) 
W7 1-10605 


THE  UNITED  KINGDOM  APPROACH  TO  THE 

APPLICATION  OF  ICRP  STANDARDS  TO  THE 

CONTROLLED  DISPOSAL  OF  RADIOACTIVE 

WASTE       RESULTING       FROM       NUCLEAR 

POWER  PROGRAMS, 

Ministry    of    Agriculture,    Fisheries    and    Food, 

Lowestoft    (England),    Fisheries    Radiobiological 

Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10607 


ENVIRONMENTAL  MONITORING  AND 
DISPOSAL  OF  RADIOACTIVE  WASTES  FROM 
U.S.  NAVAL  NUCLEAR-POWERED  SHIPS  AND 
THEIR  SUPPORT  FACILITIES,  1970, 

Naval  Ship  Systems  Command,  Washington,  D.C. 

Nuclear  Power  Directorate. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-10634 


SUMMARY       REPORT      OF       PLANS       AND 

PROGRAMS    FOR    THE    DEVELOPMENT    OF 

WATER    SUPPLY    AND    SEWAGE    DISPOSAL 

FACILITIES      IN      THE      LOWER      PIONEER 

VALLEY. 

Lower      Pioneer      Valley      Regional      Planning 

Commission,  West  Springfield,  Mass. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-10783 


SEWAGE  DISPOSAL  FACILITIES. 

Lower  Pioneer  Valley  Regional  Planning 
Commission,  West  Springfield,  Mass. 

Available  from  the  National  Technical  Information 
Service  as  PB- 1 98  2 1 1 ,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Prepared  by  Metcalf  and  Eddy,  Inc, 
Palo  Alto,  Calif.  March  1970.  (222  p),  42  fig,  24 
tab,  append. 

Descriptors:  'Sewage  disposal,  'Treatment  facilit- 
ies, 'Regional  analysis,  'Planning,  Facility,  Sewers. 
Identifiers:  'Regional  planning,  'Massachusetts, 
Sewer  pipes,  'Sewage  disposal  facilities. 

The  feasibility  was  investigated  of  providing  water 
supply  and  waste  water  disposal  services  to  various 
groupings  of  municipalities,  or  parts  thereof,  and  to 
identify  the  advantages  and  disadvantages  of  each 
grouping.  Data  are  presented  on  water  supply  and 
sewage  disposal  systems  in  the  study  area  so  that 
the  Commission  can  utilize  this  information  as  an 
aid  in  making  decisions  regarding  future  develop- 
ment. 
W7I-10784 


THE  MARINE  DISPOSAL  OF  SEWAGE 
SLUDGE  AND  DREDGE  SPOIL  IN  THE 
WATERS  OF  THE  NEW  YORK  BIGHT, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05C. 
W7I10800 


CITY  PUTS  FARM  TO  MULTIPLE  USE, 

Office  of  Public  Works,  Kerrville,  Tex. 

John  W.  Woerner. 

Public  Works,  Vol  102,  No  3,  p  57,  March  1971,  1 

photo. 

Descriptors:  'Landfills,  'Waste  water  treatment, 
'Waste  disposal,  Compaction,  Irrigation,  Effluents. 
Identifiers:  'Multiple  use,  'Refuse,  'Health, 
Kerrville,  Texas. 

Multiple  use  of  a  city-owned  farm  permits 
Kerrville,  Texas  to  meet  current  waste  disposal 
demands  and  to  earn  $5000  per  year  to  offset  the 
costs.  20  acres  of  the  325  acres  are  allocated  to  a 
landfill  project,  and  it  is  calculated  that  this  area 
should  meet  the  waste  disposal  demands  of  the 
population  for  the  next  five  years.  Landfill 
operations  occur  in  three  trenches:  a  regular  trench 
which  receives  daily  refuse,  a  second  trench  which 
is  assigned  to  bulky  objects  such  as  refrigerators, 
and  a  third  trench  which  is  for  dead  animals. 
Refuse  is  compacted,  and  the  final  cover  is  three 
feet.  The  landfill  replaces  the  old  city  dump,  thus 
eliminating  a  dangerous  health  hazard.  Wastewater 
treatment  occurs  in  a  plant  equipped  with  an 
Imhoff  tank,  a  trickling  filter,  and  an  oxidation 
pond.  Effluent  is  used  for  irrigation  of  pasture  land. 
Irrigation  of  reclaimed  sanitary  landfill  areas  is  also 
practiced.  The  City  is  working  with  County  officials 
in  an  effort  to  develop  a  future  landfill  site. 
(Strachan-Chicago) 
W71-10886 


CRITERIA  FOR  SANITARY  LANDFILL 
DEVELOPMENT, 

Drexel  Univ.,  Philadelphia,  Pa. 

R.  L.  Steiner,  A.  A.  Fungaroli,  R.  J.  Schoenberger, 

and  P.  W.Purdom. 

Public  Works,  Vol  102,  No  3,  March  1971,  p  77- 

79,  2  fig,  1  tab,  8  ref. 

Descriptors:  'Landfills,  'Waste  disposal, 
•Planning,  'Water  pollution  sources,  Environ- 
ment. 

Identifiers:  'Criteria,  'Development,  Leachate 
generation,  Health. 

Solid  waste  disposal  planning  is  being  recognized  as 
an  important  element  of  state  and  local  public 
health  programs  as  a  result  of  1965  Federal 
legislation,  (The  Solid  Waste  Disposal  ct). 
Landfilling  is  the  only  final  disposal  technique,  and 
consequently  rational  landfill  criteria  and 
procedures  must  be  developed  to  protect  the 
environment.  The  landfill  can  no  longer  be 
regarded  as  a  technique  applicable  only  for 
regionally  and  geologically  isolated  area.  Present 
landfill  standards,  which  are  rigid  and  arbitrary,  are 
sufficient  for  dust  repression,  vector  control  and 
site  esthetics,  but  not  sufficient  for  control  of 
leachate  generation  and  surface  and  water 
pollution.  Each  landfill  site  should  be  engineered  to 
take  advantage  of  site  conditions  so  that  it  will  not 
cause  damage  to  the  surrounding  environment.  If 
this  approach  is  used,  no  rigid,  irrational  criteria 
will  be  applied.  The  most  important  criterion  is  that 
of  public  health.  Future  designs  for  sanitary 
landfilling  should  be  based  on  performance 
criteria,  and  not  design  standards.  (Strachan- 
Chicago) 
W71-I0887 


SOLID  WASTE  DISPOSAL. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I0921 


REGULATING   DISPOSAL   OF  SEWAGE   AND 
LITTER. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10929 


COMPREHENSIVE  STATEWIDE  SOLID 
WASTE  MANAGEMENT  PLAN;  POWERS  AND 
DUTIES  OF  THE  COMMISSIONER  OF  THE 
STATE  DEPARTMENT  OF  HEALTH. 

For  primary  bibliographic  entry  see  Field  06E 
W71-10954 


RULES  AND  REGULATIONS  FOR 

SUBSURFACE  DISPOSAL  SYSTEMS. 

Colorado  Dept.  of  Health,  Denver.  Water  Pollution 

Control  Commission. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10960 


RULES  FOR  SITE  LOCATION  APPROVAL  OF 
SEPTIC  TANK  SYSTEMS. 

Colorado  Dept.  of  Health,  Denver.  Water  Pollution 

Control  Commission. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10963 

5F.  Water  Treatment  and 
Quality  Alteration 


ESTIMATION  OF  THE  SURFACE  WATER 
CONTAMINATION  BY  THE  NEAR  FALLOUT 
BY  NUCLEAR  EXPLOSIONS  (In  German), 

Hahn-Meitner-Institut  fuer  Kernforschung,  Berlin 

(West  Germany). 

For  primary  bibliographic  entry  see  Field  05B. 

W71-10623 


APPLICATION      OF      RADIOISOTOPES      TO 
WATER         RECOVERY         SYSTEM  FOR 

EXTENDED  MANNED  AEROSPACE  MISSIONS, 

Aerospace     Medical     Research     Lab.,     Wright- 
Patterson  AFB,  Ohio. 

For  primary  bibliographic  entry  see  Field  05D. 
W71-10797 


DETECTION  OF  HIGHLY  DILUTED  VIRUSES 
IN  WATER  BY  FLOCCULATION, 

Michigan  State  Univ.,  East  Lansing. 

For  primary  bibliographic  entry  see  Field  05D 

W71-10838 


ENVIRONMENTAL  MONITORING  AND 

DISPOSAL  OF  RADIOACTIVE  WASTES  FROM 

i;  S.  NAVAL  NUCLEAR-POWERED  SHIPS  AND 

THEIR  SUPPORT  FACILITIES,  1970, 

Naval  Ship  Systems  Command,  Washington,  D.C, 

Nuclear  Power  Directorate. 

I  '<r  primary  bibliographic  entry  see  Field  05B. 

W7 1-10809 


THE  REFUSE  ACT:  ITS  ROLE  WITHIN  THE 
SCHEME  OF  FEDERAL  WATER  QUALITY 
LEGISLATION. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-I0922 


SOLID  WASTE. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I    10925 


MULTISTAGE  MARGINAL  COST  MODEL  OF 
INVESTMENT-PRICING  DECISIONS: 

APPLICATION  TO  URBAN  WATER  SUPPLY 
TREATMENT  FACILITIES, 

Cornell  Univ.,  Ithaca.  Dept.  of  City  and  Regional 

Planning. 

Courtney  Riordan. 

Water  Resources  Research,  Vol  7,  No  3,  p  463- 

478,  June  1971.  1 6  p,  9  fig,  2  tab  18  ref. 

Descriptors:  'Marginal  costs,  'Investment, 
•Pricing,  'Water  treatment,  'Planning,  City 
planning. 

An  attempt  was  made  to  apply  a  previously 
developed  model  of  investment-pricing  decisions  to 
the  particular  problem  of  choosing  the  timing  and 
sizes  of  additions  to  capacity  in  urban  water  supply 
systems.  On  the  basis  of  empirical  data,  typical  but 
hypothetical  cost  and  demand  curves  for  water 
supply  were  defined  and  incorporated  into  the 
model.  The  model  was  then  solved  under  varying 
assumptions  with  regard  to  rate  of  growth 
demand,  the  level  of  the  discount  rate,  and  the 
length  of  the  planning  horizon.  The  results  were 
compared  in  terms  of  their  efficiency  with  results 
that  could  be  expected  from  conventional 
approaches  to  the  problem  by  employing  certain 
arbitrarily  assumed  schemes  of  average  cost  pricing 
combined  with  rules  of  thumb  criteria  for  choosing 
the  timing  of  capacity  investment.  The  conclusions 
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;re  that  the  empirical  data  necessary  to 
fectively  implement  the  general  model  in  the 
iter  supply  area  were  unavailable  and  the  results 
ggested  that  the  multistage  marginal  cost 
iproach  toward  planning  and  operating  urban 
iter  supply  systems  might  be  10-20%  more 
Ficient  than  traditional  average  cost  approaches. 
'everka-Cornell) 
71-10861 


PTIMAL  PLANS  FOR  THE  CAPACITY 
CPANSION  OF  A  MUNICIPAL  WATER- 
IEATMENT-DISTRIBUTION  SYSTEM, 

inois     Univ.,     Urbana.      Dept.     of     Business 

Iministration. 

rohide  Hinomoto. 

RC  Research  Report  No  39,  Water  Resources 

inter,    University   of  Illinois,    Urbana,   January 

71.  45  p,  5  fig,  7  tab,  33  ref,  1  append. 

:scriptors:    'Linear    programming,    'Treatment 
»nts,    "Reservoirs,    *Water    treatment,    *Water 
itribution     (Applied),     'Economies    of    Scale, 
>sts.  Optimization, 
sntifiers:  'Champaign-Urbanaarea. 

l  application  of  linear  programming  to  the  multi- 
ige  capacity  expansion  of  a  municipal  water 
:aiment-distribution  system,  as  applied  to  the 
tampaign-Urbana  area,  determined  the  sizes  of 
latment  plants  and  distribution  reservoirs  and  the 
ints  of  time  at  which  these  facilities  were 
stalled  One  of  the  salient  points  in  capital  invest- 
;nt  is  the  economies  of  scale  associated  with 
ge  facilities.  In  this  study,  the  scale  effects  were 
:luded  in  the  capital  and  operating  costs  of 
:ilities  and  given  by  concave  functions  of 
pacity.  The  original  non-linear  problem  was 
insformed  to  a  linear  program  by  converting  non- 
ear  cost  functions  to  linear  functions  in 
lygonal  form.  An  optimal  solution  to  the  linear 
ogram  was  obtained  by  approximating  an  optimal 
lution  to  the  original  non-linear  formulation.  The 
in  provided  useful  information  for  specifying 
:ilities  to  be  installed  early  in  the  planning 
riod,  preparing  the  acquisition  of  construction 
ed  for  facilities  to  be  installed,  or  raising  funds 
quired  for  such  construction.  (Veverka-Cornell) 
71-10866 

G.  Water  Quality  Control 


IE  GROWTH  OF  OIL  SLICKS  AND  THEIR 
3NTROL  BY  SURFACE  CHEMICAL  AGENTS, 

ell  pipe  Line  Corp.,  Houston,  Tex. 

)bert  A.  Cochran,  and  Paul  R.  Scott. 

urnal  of  Petroleum  Technology,  p  781-787,  July 

71.  7  p,  10  fig,  2  tab,  9  ref. 

;scriptors:    "Oily    water,    'Path    of    pollutants, 
Vater        pollution        control,        Chemcontrol, 
irfactants.  Oil  wastes,  Oil-water  interfaces, 
entifiers:  'Oil  slicks,  *Oil  spills. 

calculation  method  for  predicting  the  rate  at 
lich  an  oil  slick  will  spread  on  water  can  also  be 
ed  to  predict  the  behavior  of  a  slick  that  has  been 
sated  with  a  surface  chemical  collecting  agent, 
eld  and  laboratory  tests  show  that  a  small 
lantity  of  the  agent  can  contain  a  slick  for  a 
nsiderable  time.  (Knapp-USGS) 
71-10451 


IND  TUNNEL  EXPERIMENTS  ON  OIL  SLICK 
JANSPORT, 

aval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 
>r  primary  bibliographic  entry  see  Field  05 B. 
71-10472 


OVERNMENTAL  RESPONSIBILITIES  FOR 
HE  APPLICATION  AND  CONTROL  OF 
ECHNOLOGY  IN  RELATION  TO  MAN'S 
MVIRONMENT, 

rganization  for  Economic  Co-Operation  and 
evelopment,  Paris  (France). 


For  primary  bibliographic  entry  see  Field  06E. 
W71-10509 


OUR  TROUBLED  WATERS:  THE  FIGHT 
AGAINST  WATER  POLLUTION, 

Public  Affairs  Committee,  Inc.,  New  York. 

Gladwin  Hill. 

Public  Affairs  Pamphlet  No  462,  1971,  124  p,  7 

photo. 

Descriptors:  'Water  pollution,  'Pollution 
abatement,  'Pollutant  identification,  'Water 
supply,  'Decision  making,  Planning,  Natural 
resources,  Waste  disposal. 

Identifiers:  'Water  contamination,  'Pollution 
control,  'Causes  of  pollution. 

A  discussion  is  presented  of  the  causes  of  water 
pollution,  reasons  for  the  past  and  present  apathy 
on  the  subject  of  water  pollution,  and  legislation 
and  other  suggested  methods  of  abating  water 
pollution.  Causes  of  water  pollution  result  from: 
industry's  use  rather  than  consumption  of  water; 
chemicals,  animal  wastes,  and  irrigation  damage 
from  agricultural  methods;  contamination  precip- 
itated by  rain  and  snow;  and  decaying  vegetable 
and  animal  matter  and  silt  from  erosion,  products 
of  natural  pollution.  Pollution  has  become  a 
tremendous  problem  as  a  result  of  a  growing 
population  and  previous  non-recognition  of  water 
pollution  as  primarily  a  resource  problem.  The 
Federal  government  has  been  unsuccessful  in 
bringing  about  an  abatement  of  water  pollution  for 
several  reasons.  ( 1 )  Until  1960  the  conviction  that 
waterways  were  the  natural  means  of  removing 
waste  persisted  in  industry,  government,  and 
among  the  general  public.  (2)  In  the  absence  of 
explicit  legal  mandates,  industries  resisted  'non- 
productive' expenditures  for  pollution  control.  (3) 
Municipalities  could  not  raise  money  to  correct 
inadequacies  in  sewage  facilities.  (4)  The  public 
remained  ignorant  of  proper  sewage  treatment. 
(Strachan-Chicago) 
W71-10521 


WATER  QUALITY  MANAGEMENT  PLAN  FOR 
THE  BLACK  RIVER  BASIN. 

Ottawa  County  Board  of  Commissioners  (Ontario). 

Bauer  Engineering,  Chicago,  Illinois,  December 
1 970,  1 4 1  p,  3 1  tab,  23  exhibit,  append. 

Descriptors:  'Water  policy,  Natural  resources, 
Decision  making,  Basins,  'Water  resources 
development,  'Water  quality  control,  'Planning. 
Identifiers:  'Water  quality  management,  'Water 
resources  planning,  Water  supply  systems, 
Planning  framework,  Black  River  Basin,  Ottawa 
County,  Basin  hydrology,  Community  consensus. 

A  planning  framework  for  water  resources 
management  in  the  Black  River  Basin,  Ottawa 
County,  Michigan,  is  examined.  Community 
involvement  in  the  planning  process  is  seen  as  vital 
to  its  success.  An  encompassing  survey  was  made 
of  influential  community  decision  makers,  resulting 
in  an  analysis  of  the  study  to  identify  the  leaders 
and  understand  the  decision-making  structure. 
Descriptive  accounts  are  given  of  the  development 
of  the  basin  since  1930,  including  population 
trends,  physical  characteristics,  and  basin 
hydrology.  The  quantitative  information  on  the 
use,  management,  and  state  of  the  Black  River 
Basin  water  resource  systems  is  synthesized  to 
establish  a  basis  for  future  management  systems 
and  policy  needs.  Various  reports,  data,  surveys 
and  personal  contacts  form  the  basis  of  the 
assessments  made.  Improvement  of  water  quality 
will  require  a  more  comprehensive  management 
program  and  one  with  a  greater  level  of  program 
coordination.  Specific  water  quality  improvement 
plans  of  the  City  of  Holland  are  explained.  An  early 
action  plan  leading  to  comprehensive  land  and 
water  management  is  outlined.  The  area  of 
immediate  need  for  water  resource  management  is 
the  development  of  a  community  consensus  for 
future  action  and  an  organizational  structure  for 
program  coordination  and  decision  making. 
(Wray-Chicago) 


W7I-10522 


MAINTAINING  WATER  QUALITY, 

National     Marine     Water     Quality     Lab.,     West 

Kingston,  R.I. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10550 


SALTON  SEA,  CALIFORNIA-WATER 

QUALITY  AND  ECOLOGICAL  MANAGEMENT 
CONSIDERATIONS, 

Federal     Water     Quality     Administration,     San 

Francisco,  Calif.  Pacific  Southwest  Region. 

R.  C.  Bain,  A.  M.  Caldwell,  R.  H.  Clawson,  H.  L. 

Scotten,  and  R.  G.  Wills. 

Federal    Water    Quality    Administration    Pacific 

Southwest  Region  Report,  July  1970.  54  p,  15  fig, 

10  tab,  16  ref. 

Descriptors:  'Surface  waters,  'Sea  water,  'Water 
quality,  'Ecology,  'California,  Hydrologic  data, 
Chemical  analysis,  Data  collections,  Nutrients, 
Salinity,  Sediments,  Eutrophication,  Fish,  Algae, 
Recreation,  Environmental  effects,  Invertebrates, 
Water  resources  development. 
Identifiers:  'Salton  Sea  (Calif),  Ecological 
management. 

This  report  presents  data  related  to  salinity  and 
nutrient  related  problems  and  control  measures  to 
alleviate  adverse  water  quality  conditions  in  the 
Salton  Sea.  The  Salton  Sea  lies  in  a  low-lying  desert 
sink  area  approximately  85  miles  east  of  San  Diego, 
California.  Formed  in  1905-06,  the  230,000  acre 
sea  is  threatened  with  rapidly  rising  salinity  levels 
which  if  uncontrolled  are  expected  to  eliminate  the 
currently  valuable  sport  fishery  within  the  next 
decade.  Fluctuating  water  levels  and 
eutrophication  symptoms,  such  as  dissolved  oxygen 
deficiencies  in  deeper  waters,  discolorations  and 
turbidity  of  the  water  and  offensive  odors  caused 
by  dense  phytoplankton  populations,  are  also 
major  Salton  Sea  problems.  An  annual  inflow  of 
approximately  1.2  million  acre  feet  principally 
from  the  New  and  Alamo  Rivers  brings  salts, 
nutrients,  pesticides  and  fecal  bacteria  to  the  Sea. 
Much  of  this  water  is  agricultural  drainage  from  the 
Imperial  Valley  and  sewage  from  Valley 
Communities  and  from  Mexico.  Evaporation  losses 
within  the  Salton  Sea  approximate  annual  inflow. 
Thus  a  hydrodynamic  balance  exists.  Recent  data 
show  salt  levels  are  approximately  equal  to  oceanic 
salinity  although  ionic  composition  is  somewhat 
different.  (Woodard-USGS) 
W71-10577 


DURNING   V  ITT  RAYONIER  INC  (QUI  TAM 
ACTION  UNDER  REFUSE  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10582 


U.S.A.  REGULATIONS  FOR  THE  CONTROL  OF 
RELEASES  OF  RADIOACTIVITY  INTO  THE 
ENVIRONMENT  IN  EFFLUENTS  FROM 
NUCLEAR  FACILITIES, 

Atomic  Energy  Commission,  Washington,  D.C. 
L.  Rogers,  and  C.  C.  Gamertsfelder. 
Availability:   Unipub,  P.O.   Box  433,  New   York, 
N.Y.  10016.  Proceedings  of  IAEA-SM-146-8,  Aug. 
1970,p  127-45,  1  fig,  6  tab,  2  appendixes. 

Descriptors:  'Radioactivity,  'Nuclear  power 
plants,  'Effluents,  'Control,  'regulation,  Permits, 
Standards,  Liquids,  Gases,  Ecology,  Hydrology, 
Meteorology,  Aquatic  population,  Ecosystem. 
Identifiers:  Nuclear  facilities,  USAEC,  FRC,  ICRP, 
NCRP,  License,  Codes  and  Standards. 

Releases  of  radioactivity  in  air  and  water  effluents 
from  nuclear  facilities  are  regulated  under  the 
provisions  of  the  USAEC's  regulations,  Parts  20 
and  50.  The  basic  considerations  are  described  in 
translating  into  regulatory  limits  the  radiation 
guides  recommended  by  the  Federal  Radiation 
Council  (FRC)  and  approved  by  the  President,  the 
recommendations    of   the    National    Council    on 
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Radiation  Protection  and  Measurements  (NCRP) 
and  the  International  Commission  on  Radiological 
Protection  (ICRP).  Limits  are  discussed  on 
concentrations  and/or  quantities  of  radioactivity 
that  may  be  released  in  effluents  from  nuclear 
facilities  and  how  these  limits  are  applied  to  take 
into  account  all  important  pathways  of  exposure  so 
as  to  assure  that  exposures  to  the  public  remain 
well  within  FRC  radiation  protection  guides. 
Operating  experience  is  reviewed  which  shows  that 
radioactivity  in  water  and  air  effluents  from  nuclear 
power  reactors  has  generally  been  less  than  a  few 
per  cent  of  the  limits  specified  in  Part  20  and 
exposures  to  the  public  in  the  immediate  vicinity  of 
operating  power  reactors  have  usually  been  small 
fractions  of  FRC  guides.  Also  discussed  are  recent 
proposed  amendments  to  the  Commission's 
regulations  in  Parts  20  and  50  to  improve  the 
regulatory  framework  for  assuring  that  reasonable 
efforts  are  made  to  keep  exposures  to  radiation  and 
releases  of  radioactivity  in  effluents  as  low  as 
practicable,  consistent  with  FRC  guidance. 
(Houser-NSIC) 
W71-10606 


UNITED  STATES  V  BARGE  BOULDER. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10610 


UNITED  STATES  V  SS  MORMACSAGA 
(VESSEL'S  LIABILITY  FOR  REFUSE 
DISCHARGE  IN  NAVIGABLE  WATERS). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10621 


VERIFICATION  OF  MODELS  AND  BASIC 
DATA  USED  IN  THE  MANAGEMENT  AND 
CONTROL  OF  WATER  QUALITY, 

Washington  State  Univ.,  Pullman.  Water  Research 

Center. 

B.  W.Mar. 

Available  from  the  National  Technical  Information 

Service  as  PB201  653,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  June  1971    51 

p,  7  fig,  1 0  tab,  1 4  ref. 

Descriptors:    Water   quality,    Discharge    (Water), 
♦Water   quality   control,    'Model   studies,    *Data 
collections,      'Management,      Decision      making, 
Water  pollution  control,  Evaluation. 
Identifiers:  Water  quality  data,  'Discharge  rights. 

A  research  program  was  conducted  to  evaluate 
data  and  models  used  in  water  quality  management 
analysis  and  to  evaluate  a  'discharge  right'  concept 
for  water  quality  management  with  these  tools. 
Twelve  separate  reports  have  been  prepared  to 
support  the  conclusions  of  this  study;  they  are 
summarized  in  this  completion  report.  An 
analytical  framework  is  presented  with  summarized 
waste  generation  coefficients,  economic  data,  and 
fundamental  equations  for  use  in  this  framework. 
Alternative  information  systems  are  reviewed  and 
evaluated  for  use  in  the  analytical  framework.  It 
was  concluded  that  the  status  of  water  quality 
modeling  is  limited  by  hydrologic,  hydraulic, 
economic  and  demographic  data  rather  than  by 
waste  assimulation  information.  Furthermore,  it 
was  observed  that  application  of  models  to  water 
quality  decision  making  is  minimal,  with  most 
effort  being  of  an  academic  nature.  The  application 
of  modelling  technology  to  assess  a  'discharge 
right'  management  policy  indicated  that  such  an 
alternative  method  of  control  can  reduce  adjust- 
ment problems  in  reallocation  of  waste  loads,  but 
will  not  reduce  the  responsibility  of  government  to 
provide  management. 
W7 1 -10646 


FLEXIBLE  HOLDING  TANK  FOR 

PLEASURECRAFT  SANITARY  SYSTEMS, 

Uniroyal,  Inc.  Wayne,  N  J   Research  Center. 
MarkW   OUon. 

Copy  available  from  GPO  Sup  Doc,  $0.55  in  paper 
copy,  microfiche  from  NTIS  as  PB-201  700,  $0.95 


Water  Pollution  Control  Research  Series,  August 
1970,  45p,  12  fig,  3  tab,  append.  EPA  Program 
1 5020  DGR  8/70. 

Descriptors:  'Recreation  wastes,  'Sewage 
disposal,  Boats,  Dimensions,  'Storage  capacity, 
Design  criteria,  Quality  control,  Evaluation, 
Reservoir,  Plastics,  Pollution  abatement, 
Elastomers,  Water  pollution  control,  'Waste 
storage. 

Identifiers:  'Holding  tank,  Accordion  pleats 
(Corrugations). 

The  problem  of  increasing  numbers  of  small 
pleasurecraft  and  resulting  increases  in  the 
pollution  problems  resulting  from  the  sanitary 
wastes  from  these  crafts  has  caused  much  concern. 
Formerly  the  waste  from  these  crafts  was  dumped 
into  the  surrounding  water  causing  major  pollution 
difficulties.  Of  of  the  several  possible  means  of  han- 
dling sanitary  waste  from  small  pleasurecrafts,  the 
most  direct  would  be  storing  of  the  waste  until  it 
could  be  disposed  of  on  shore,  perhaps  after  treat- 
ment. One  of  the  main  problems  in  development  of 
such  a  disposal  system  in  small  crafts  is  the 
probable  lack  of  space  for  installation  of  a  holding 
tank.  A  means  of  overcoming  this  obstacle  has 
been  sought  through  the  use  of  a  flexible  holding 
tank  which  could  allow  for  installation  in  hidden 
and  almost  inaccessible  places  with  a  minimum  of 
structural  changes.  The  design  criteria  calls  for  an 
accordion-pleated  tank  to  be  made  of  elastomer 
coated  nylon  fabric  with  ten  60  v-shaped  pleats 
with  a  cross  section  of  14  inch  by  24  inch  and 
holding  about  18  gallons  of  fluid.  This  tank  could 
collapse  to  fit  a  much  more  restrictive  space  and 
can  actually  expand  to  21  inches  to  provide 
collapse  to  fit  a  much  more  restirctive  space  and 
can  actually  expand  to  21  inches  to  provide  a 
capacity  of  nearly  25  gallons.  The  results  showed 
that  a  tank  of  the  specified  materials  provides  an 
acceptable  and  versatile  holding  tank  for  upgrading 
a  sanitary  system  on  small  pleasurecraft, 
particularly  in  the  22  to  28  foot  length.  (Adkins- 
Texas) 
W71-10652 


VORTEX  SEPARATION  FOR  OIL  SPILL 
RECOVERY  SYSTEMS. 

American  Process  Equipment  Corporation, 
Panama  City,  Florida. 

Copy  available  from  GPO  Sup  Doc,  $0.60  in  paper 
copy;  microfiche  from  NTIS  as  PB-201  656,  $0.95. 
Water  Pollution  Control  Research  Series,  October 
1970,  54  p,  10  fig,  4  tab,  3  ref,  7  append.  EPA 
Program  15080  EUU  10/70. 

Descriptors:  'Oil-water  interfaces,  'Separation 
techniques,  'Vortices,  Oily  water,  Pollution 
abatement,  Design  criteria,  Analytical  techniques, 
Specifications,  'Skimming,  Storage,  Mixing, 
Suspension,  Quality  control,  Water  purification, 
Water  pollution  control,  Waste  water  treatment, 
Oil  wastes. 

Identifiers:  Oil  spills,  Sweeping,  'Vortex  separation 
process. 

In  recent  years  the  subject  of  oil  spills,  such  as 
resulted  in  the  cases  of  the  Torrey  Canyon  and  the 
Santa  Barbara  Channel  as  well  as  numerous  minor 
accidents  during  the  last  few  years,  has  become  of 
increased  public  interest.  The  demand  for  quick, 
effective  solutions  to  the  problem  has  brought 
about  extensive  programs  for  the  development  of 
equipment  and  technology  for  the  safe,  fast  and 
efficient  recovery  of  spilled  oils  from  water. 
Research  was  begun  to  develop  a  full  scale 
prototype  oil/water  separator,  potentially  capable 
of  filling  the  need  for  a  continous,  rapid,  efficient 
oil/water  separator,  operable  in  choppy  to 
moderately  heavy  seas,  and  capable  of  separating 
low  concentration  oil/water  mixtures  into 
recovered  oil  nearly  free  of  water  and  clear  water 
suitable  for  return  to  sea.  The  result  of  the  research 
showed  that  a  simple  vortex  separation  process  is 
an  efficient  method  of  separating  and  can  rightfully 
be  incorporated  into  a  total  oil  recovery  system 


comprising  sweeping-skimming-separation  storage. 
Better  than  99.5%  of  influent  oil  was  recovered 
from  mixtures  with  water  of  1-10%  oil.  Recovery  of 
90%  was  obtained  with  influents  containing  only 
0.1%  oil.  Effluent  quality  in  the  range  of  100  to  200 
ppm  was  reproducibly  achieved.  A  functional 
gimbal  stand  and  flexible  hose  connections  were 
used  in  the  full-scale  portotype  demonstration!. 
(Adkins-Texas) 
W71-10653 


ECONOMIC  PRINCIPLES  OF  LIABILITY  AND 
FINANCIAL  RESPONSIBILITY  FOR  OIL 
POLLUTION, 

Center  for  Naval  Analysis,  Arlington,  Va. 

Stanley  Horowitz. 

Available  from  the  National  Technical  Information 

Service  as  AD-722  376,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Professional  paper  56,  March,  1971 

25p. 

Descriptors:  'Water  pollution,  'Oil  wastes,  'Legal 

aspects,    'Economics,    Costs,    Drilling,    Offshots 

platforms. 

Identifiers:  Tankers,  'Oil  pollution,  Government 

policies,  Insurance,  Offshore  drilling. 

The  paper  examines  the  economic  issues  involved 
in  the  imposition  of  liability  for  the  damages  caused 
by  disasters  in  general  and  major  oil  spills  in 
particular.  The  conclusions  reached  are  the 
following:  Unlimited  liability  with  absolute  fault  is 
to  be  preferred  to  limited  liability  when  one  takes 
the  welfare  of  society  as  a  whole  into  account.  It 
may  be  desirable  to  levy  fines  on  polluters  above 
payment  of  damages.  Oil  companies  do  not  have  a 
right  to  carry  on  polluting  activities;  and  the 
government  should  make  certain  that  financial 
responsibility  is  provided  for. 
W71-10671 


OIL  POLLUTION  LIABILITY  AND  FINANCIAL 
RESPONSIBILITY.  A  REPORT  TO  THE 
PRESIDENT  AND  THE  CONGRESS. 

Coast  Guard,  Washington,  D.C. 

Available  from  the  National  Technical  Information 
Service  as  PB  198  775,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Report,  December,  1970,  18p. 

Descriptors:  'Water  pollution,  'Oil  wastes, 
'Economics,  'Legal  aspects,  Damages, 
Abatement,  Water  pollution  control. 
Identifiers:  'Economic  analysis,  'Government 
policies,  Water  pollution,  Jurisprudence,  Water 
pollution,  Marine  transportation,  Petroleum 
transportation,  Cleaning,  Oil  storage,  Offshore 
drilling,  Water  Quality  Improvement  Act. 

The  report  summarized  a  study  on  the  need  for 
measures  to  provide  financial  responsibility  and 
limitation  of  liability  for  vessels,  onshore  and 
offshore  facilities  for  costs  of  removing  discharged 
oil  and  payment  of  damages  resulting  from  the 
discharge.  The  report  recommends  to  the  President 
and  to  the  Congress  no  change  in  liability  for 
vessels,  federal  preemption  for  vessels  in  interstate 
commerce,  and  that  varying  schedules  of  proof  of 
financial  responsibility  of  onshore  and  offshore 
facilities  be  established  based  on  the  pollution 
potential  of  the  facility. 
W71-10672 


MEASURES  OF  THE  POTENTIAL  ECONOMIC 
LOSS  FROM  OIL  POLLUTION, 

Center  for  Naval  Analyses,  Arlington,  Va. 
Richard  A.  Kuzmack. 

Available  from  the  National  Technical  Information 
Service  as  AD-722  378,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Professional  paper  67,  15  March 
1971,  I3p. 

Descriptors:  'Water  pollution,  'Oil  wastes, 
•Beaches,  'Economics,  Mathematical  models, 
Coasts,  Cities. 

Identifiers:  'Oil  pollution,  Economic  models, 
'Santa  Barbara,  California,  'Galveston,  Texas. 
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he  specific  problem  addressed  is  that  of 
mpirically  estimating  the  potential  impact  of  a 
irge  scale  oil  spill  into  the  public  waters  on  the 
conomy  of  a  nearby  coastal  community.  Taking 
i/o  areas  as  case  studies,  the  sensitivity  of  their 
:onomies  to  exogenous  changes  in  income  is 
stimated  using  an  economic  base  model.  The 
atential  loss  is  then  calculated  from  the  amount  of 
icome  directly  susceptible  to  oil  pollution 
images. 
'71-10673 


EGIONAL  CONTROL  OF  AIR  AND  WATER 
DLLUTION  IN  THE  SAN  FRANCISCO  BAY 
REA, 

oug  Haydel. 

alifornia  Law  Review,  Vol  55,  No  3,  p  702-727, 

)67,  26  p,  209  ref. 

escriptors:  'California,  'Administrative  agencies, 
Pollution  abatement,  'Standards,  Regulation, 
'ater  zoning,  Abatement,  Control,  Inspection, 
egal  aspects.  Permits,  Water  policy,  Water 
>ntrol.  Water  pollution,  Public  health,  Water 
lality.  Water  pollution  treatment,  Water  pollution 
>ntrol,  Water  quality  control. 

egional  control  of  air  and  water  pollution  in  the 
in  Francisco  Bay  Area  is  considered,  with 
nphasis  upon  the  effectiveness  of  administrative 
gencies.  The  problems  of  air  pollution  in  the  area 
e  discussed,  with  attention  focused  upon  the  Bay 
rea  Air  Pollution  Control  District  and  the 
alifornia  Motor  Vehicle  Pollution  Control  Board. 
ontrol  of  water  pollution  in  the  Bay  Area  is 
:hieved  through  the  activities  of  regional  agenc- 
s.  The  results  achieved  through  this  regional 
>ntrol  system  demonstrate  the  success  of  such  a 
stem.  Principal  control  powers  are  vested  in  nine 
gional  water  quality  control  boards  covering  the 
Hire    state.    The    San    Francisco    Bay    Regional 

ater  Quality  Control  Board  exercises  control 
<er  water  pollution  in  the  nine  Bay  Area  counties 
/  issuing  requirements  for  waste  discharges.  Any 
:rson  proposing  to  discharge  wastes,  other  than 
rough  a  community  sewer  system,  must  file  a 
port  with  the  board,  after  which  discharge 
quirements  are  established  for  the  proposed 
scharge.  The  successes  and  failures  of  this  board 

controlling  water  pollution  are  discussed,  with 
commendations  given  for  future  improvement. 
tie  State  Water  Quality  Control  Board  is  also 
msidered.  (Horwitz-Florida) 

71-10676 


CRICULTURE  AND  THE  POLLUTION 
KOBLEM, 

iseph  C.  Street. 

tah  Law   Review,  Vol   1970,  No   3,  p  395-403, 

)70,9p,  16  ref. 

escriptors:  'Farm  wastes,  'Agricultural 
lemicals,  'Fertilizers,  'Water  pollution  sources, 
omestic  wastes,  Pesticides,  Farm  prices, 
:onomics.  Adoption  of  practices,  Agricultural 
atersheds.  Septic  tanks.  Organic  wastes,  Water 
>llution  effects,  Eutrophication,  Water  pollution, 
agnant  water.  Water  quality  control,  Phosphates, 
astes,  Regulation,  Water  pollution  control. 

gricultural  practices  are  contributing  significantly 
environmental  pollution.  Animal  and  domestic 
astes  have  a  pronounced  pollutive  effect, 
pecially  when  discharged  directly  into  rivers  and 
reams.  Such  discharges  raise  the  nitrogen  and 
losphorus  levels  of  the  water  and  may  result  in 
creased  concentrations  of  disease  organisms  and 
idesirable  eutrophication  of  ponds  and  lakes.  In 
idition,  there  is  the  problem  of  domestic  wastes 
om  rural  homes,  most  of  which  are  not  equipped 
ith  advanced  septic  systems.  The  discharge  of 
game  waste  matter  from  the  industrial  processing 
agricultural  commodities  raises  the  biochemical 
cygen  demand  of  the  water  into  which  it  is 
scharged.  Over-application  of  fertilizer  and 
msequent  excessive  nutrient  leaching  or  loss  by 
m-off  is  another  problem.  A  small  increase  in  the 
mcentration  of  phosphorus  from  fertilizers  may 


result  in  an  algae-bloom  and  eventually  a  fouled, 
oxygen-deficient,  stagnant  system.  Regulations 
have  been  put  forth  in  attempts  to  maintain  the 
quality  of  the  country's  waters,  but  the  small 
producer  has  not  yet  been  compelled  to  comply 
because  of  lack  of  resources  for  enforcement  and 
the  small  farmer's  inability  to  absorb  the  added 
costs.  (Johnson-Florida) 
W71-10678 


OHIO  RIVER  SAND  CO  V  COMMONWEALTH. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10680 


EMERGENCY  ACTIONS  (WATER  POLLUTION 
CONTROL  PROCEDURES). 

Georgia  Water  Quality  Control  Board,  Atlanta. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-10682 


WATER  POLLUTION  CONTROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10685 


MUNICIPAL  POWERS-WATER  POLLUTION 
AND  WASTE  DISPOSAL  AND  WATER  SUPPLY 
SYSTEMS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10686 


A  REVIEW  OF  THE  1970  LITERATURE  ON 
WASTE  WATER  AND  WATER  POLLUTION 
CONTROL. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,No6,Jun  1971.  496  p. 

Descriptors:  'Reviews,  'Bibliographies,  'Water 
pollution  control,  'Water  pollution  effects,  'Water 
pollution  treatment,  Water  reuse.  Heavy  metals, 
Oily  water,  Sludge,  Activated  sludge,  Anaerobic 
digestion,  Biology,  Biochemistry,  Chemistry,  Water 
chemistry.  Acid  mine  water,  Detergents, 
Disinfection,  Estuaries,  Eutrophication,  Ships, 
Groundwater,  Industrial  wastes,  Sea  water,  Oceans, 
Dissolved  oxygen,  Radioactive  wastes,  Water 
management  (Applied),  Thermal  pollution. 
Identifiers:  'Mercury. 

This  review  covers  1970  literature  on  analytical 
methods,  biological  filters,  activated  sludge, 
detergents,  anaerobic  processes,  sludge  treatment, 
disinfection,  water  reclamation  and  reuse,  storm 
flow,  facility  evaluation,  physical  and  chemical 
methods,  lagoons  and  oxidation  ponds,  effects  of 
pollution  on  aquatic  life,  eutrophication,  thermal 
pollution,  microbiology,  oxygen  sag,  groundwater, 
marine  and  estuarine  pollution,  mercury  and  oil 
pollution,  economics  of  treatment,  standards,  law, 
systems  analysis,  and  industrial  wastes.  (See  also 
W7l-10692thru  W7  1-10697)  (Knapp-USGS) 
W71-10691 


ROUTINE  ANALYTICAL  METHODS, 

For  primary  bibliographic  entry  see  Field  05A. 
W71-10692 


COAL,    COAL    BY-products,   and    COAL    MINE 
DRAINAGE, 

For  primary  bibliographic  entry  see  Field  05B. 
W71-10694 


WATER  POLLUTION  BY  OIL  SPILLAGE, 

For  primary  bibliographic  entry  see  Field  05B. 
W71-10695 


ECOLOGICAL  EFFECTS  OF  OIL  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05C. 
W7I-10696 


ACCUMULATION    OF    MERCURY    AND    ITS 
COMPOUNDS, 

For  primary  bibliographic  entry  see  Field  05B. 
W71-10697 


DIVISION  OF  SANITARY  ENGINEERING 
(POWERS  AND  DUTIES  OF  THE 
PENNSYLVANIA  DIVISION  OF  SANITARY 
ENGINEERING). 

Pennsylvania  Sanitary  Water  Board,  Harrisburg. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-10735 


THE  CANADIAN  ARCTIC  WATERS 

POLLUTION  PREVENTION  ACT:  AN 
ANALYSIS, 

Burt  K.  Carnahan. 

Louisiana  Law  Review,  Vol  31,  No  4,  p  632-649, 

1971.  18  p,  100  ref. 

Descriptors:  'Arctic  Ocean,  'Water  pollution, 
'International  waters,  'Jurisdiction,  Pollution 
abatement,  Water  pollution  control,  Oil,  Oil 
industry,  Water  pollution  sources,  Pollutants, 
Ships,  Polar  regions,  Foreign  countries, 
International  law,  Disasters,  Treaties,  Water 
pollution  effects,  Legislation,  Legal  aspects, 
Coasts,  Continential  shelf,  Ice,  Environmental 
effects. 

Due  to  recent  oil  discoveries  in  the  arctic  region, 
the  possibility  of  an  oil  shipping  lane  through  the 
Northwest  Passage  of  Canada  has  been  suggested 
and  attempted.  Canada,  in  response  to  fears  of  a 
destructive  oil  spill  in  arctic  waters,  promulgated 
the  Arctic  Waters  Pollution  Prevention  Act. 
Canada  unilaterally  asserted  its  right  as  a  coastal 
state  to  protect  its  mainland  shores  and  arctic 
territories  from  the  potentially  destructive  effects 
of  marine  pollution.  A  contiguous  zone  for  the 
regulation  of  pollution  was  created.  An  analysis  is 
provided  of  this  claim  order  to  postulate  standards 
by  which  such  unilateral  extensions  of  jurisdiction 
over  maritime  areas  may  be  judged  in  the  future. 
Various  Canadian  jurisdictional  claims  over  arctic 
waters  are  discussed.  International  anti-pollution 
controls  contain  certain  serious  inadequacies.  The 
provisions  of  the  Act  are  outlined  and  justification 
is  provided  for  its  international  legality.  Three 
criteria  are  suggested  in  judging  unilateral 
jurisdictional  claims:  ( 1 )  the  scope  of  the  powers 
claimed;  (2)  the  area  of  asserted  authority;  and  (3) 
the  purpose  of  the  disputed  measure,  based  on  a 
functional  test.  Until  a  general  maritime  regime  is 
created,  nations  must  act  themselves  to  prevent 
environmental  pollution.  (Smiljanich-Florida) 
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Lansing.  Dept.  of  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  06D. 

W71-10738 


WATER    QUALITY    STUDY    OF    THE    FLINT 
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Michigan    State    Water    Resources    Commission, 

Lansing.  Dept.  of  Natural  Resources. 
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55 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


A  paper  presented  by  the  Contra  Costa  County 
Water  Agency  at  a  study  session  of  the  Northern 
Calif.  Regional  Conservation  Committee  of  the 
Sierra  Club,  June  22,  1968,  Vallejo,  California. 
June  22,  1968.  33  p,  2  fig. 

Descriptors:  'Agricultural  engineering,  'Saline 
water  intrusion,  'Deltas,  'Water  quality  control, 
•Estuarine  environment,  Saline  water-freshwater 
interfaces,  Estuarine  fisheries,  Nutrients,  Planning, 
Eutrophication,  Water  supply.  Watershed 
management,  Water  circulation,  California, 
Recreation. 

Identifiers:  'Sacramento  -  San  Joaquin  Delta,  San 
Luis  Drain,  State  Water  Project,  Central  Valley 
Project,  Peripheral  Canal. 

This  statement  discusses  in  a  general  manner  some 
of  the  controlling  factors  and  consider  suggested 
solutions  to  the  problems  of  the  Sacramento-San 
Joaquin  Delta.  Of  all  the  factors  most  seriously 
affecting  the  Delta,  the  most  controlling  is  the 
hydrology  of  this  area.  The  Delta  is  especially 
unique  because  of  the  past  and  present 
predominance  of  its  fresh  water  environment  which 
is  entirely  dependent  upon  the  amount  of  Delta 
outflow  contributed  by  the  streams  of  the 
Sacramento-San  Joaquin  Basin.  The  greater  the 
flow  westerly  past  Antioch  and  Pittsburg,  the 
greater  the  force  available  for  repulsion  of  ocean 
water.  The  proposed  operation  of  the  State  Water 
Project  and  the  Central  Valley  Project  would  move 
the  1,000  parts  per  million  chloride-ion 
concentration  line  nine  miles  upstream  from 
Antioch  and  interfere  with  agriculture  in  the 
Western  Delta.  Protection  of  the  fishery  habitat  in 
the  Delta  channels  and  sloughs  is  also  a  potent 
problem.  The  entire  controversy  over  the  Delta 
rests  upon  the  amounts  of  Delta  outflow  required 
to  maintain  and  protect  the  Delta's  environment. 
The  effects  of  the  San  Luis  Drain  and  the  proposed 
Peripheral  Canal  upon  the  Delta  and  Contra  Costa 
County's  'Delta  Water  Quality  Criteria'  are  also 
discussed.  (Poertner) 
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FREE    VORTEX    RECOVERY    OF    FLOATING 
OIL,  CONCEPT  FEASIBILITY  STUDY, 

Scientific  Associates  Inc,  Santa  Monica,  Calif. 

Paul  G.  Mikolaj,  Eugene  B.  Nebeker,  and  Sergio  E. 

Rodriguez. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  599,  $3.00  in  paper  copy,  $0.95 

in   microfiche.   Coast  Guard   Contract   Feasibility 

Study,  74103/A/003,  Sept.  1970,  1  12p. 

Descriptors:  'Oil  wastes,  'Water  pollution  sources, 
•Feasibility    studies,     'Water    pollution    control. 
Pumps,  Test  procedures.  Vortices. 
Identifiers:    'Oil   spills,    'Vortex   generators,    'Oil 
pollution,  Skimmers. 

A  concept  employing  a  free  vortex  for  use  in 
recovering  oil  from  high  seas  oil  spills  is  presented. 
An  oil  slick  will  migrate  toward  the  center  of  the 
vortex  due  to  the  action  of  the  water  flow  induced 
by  an  impeller.  At  an  appropriate  speed  of  rotation, 
the  oil  will  submerge  and  accumulate  within  a 
central  region  of  the  vortex.  This  pocket  will 
contain  a  concentrated  mass  of  oil  which  can 
readily  be  removed  by  conventional  pumping. 
Advantages  of  this  technique  include  effective 
operation  in  high  seas  and  the  ability  to  both  collect 
and  concentrate  the  oil  in  a  single  operation. 
Following  a  series  of  laboratory  experiments  to 
establish  the  magnitude  of  key  operating 
parameters,  a  free  vortex  oil  recovery  model  was 
designed  and  constructed  Final  testing  and  data 
collection  were  done  in  a  model  basin  capable  of 
providing  deep  water  waves  Performance  data 
were  obtained  both  under  quiescent  water 
condition!  and  also  under  environmental 
conditions  lhat  simulated  iO-fool  waves.  40  miles 
per  hour  winds,  and  2-knol  currents  Detailed 
■  lions  based  on  the  data  obtained 
during  model  testing  indicated  II). it  a  full-scale 
prototype  would  be  operable  in  all  1 0 -foot  seas 
which  can  realistically  be  encountered  in  actual 
situations     Based    on    this    model    test    data,    the 


prototype  will  recover  in  excess  of  100  gpm  of  oil 
with  an  oil-to-water  ratio  greater  than    1.5  when 
operating  with  a  crude  oil  film  only  0.1    inches 
thick. 
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CONTROL  OF  HAZARDOUS  POLLUTING 
SUBSTANCES. 

Coast  Guard,  Washington,  DC. 

Available  from  the  National  Technical  Information 
Service  as  PB-I99  193,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Coast  Guard  Report  and  study  under 
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Descriptors:  'Oil  wastes,  'Water  pollution  sources, 
'Water  pollution  control,  Air  pollution, 
Regulation,  'Abatement,  Legal  aspects, 
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Accidents. 

Identifiers:  'Hazardous  materials,  'Water 
transportation,  Water  pollution,  Control,  Industrial 
wastes.  Sewage,  Recommendations,  Public  health. 
Aquatic  biology,  'Water  pollution  detection,  'Oil 
pollution. 

Pursuant  to  Section  12  (g)  of  the  Federal  Water 
Pollution  Control  Act,  as  amended  by  the  Water 
Quality  Improvement  Act  of  1970,  an  accelerated 
study  was  conducted  into  the  methods  and 
measures  for  controlling  hazardous  substances  to 
prevent  their  discharge,  the  most  appropriate 
measures  for  enforcement,  and  recovery  of  costs  if 
removal  is  undertaken  by  the  United  States.  Water, 
air,  and  land  pollution  are  inextricably  interwoven; 
however,  the  study  was  constrained  to  consider 
only  the  water  pollution  aspect.  Focus  was  placed 
on  accidental  spills  and  effluent  discharges  in 
excess  of  those  authorized.  This  study  supports  a 
report  on  the  need  for  legislation  to  impose  liability 
and  financial  responsibility  requirements  for  the 
cost  of  removal  of  hazardous  substances  discharged 
from  vessels  and  onshore  and  offshore  facilities. 
During  the  study  contact  was  made  with 
representatives  of  the  manufacturing  industry  and 
of  the  several  surface  transportation  modes,  with 
Federal  and  State  officials,  with  municipal 
representatives,  and  with  public  and  private 
groups.  As  part  of  this  extensive  effort  a  three-day 
symposium  on  hazardous  polluting  substances  was 
conducted.  (An  abstract  of  this  symposium  is 
available  from  NTIS,  the  accession  number  being 
PB  195  342).  In  addition,  the  study  includes  an 
extensive  bibliography. 
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A  FEASIBILITY  STUDY  OF  THE  USE  OF  THE 
OLEOPHILIC  BELT  OIL  SCRUBBER, 

Shell  Pipe  Line  Corp.,  Houston,  Tex.  Research  and 

Development  Lab. 

Robert  A.  Cochran,  Warren  T.  Jones,  and  James  P. 

Oxenham. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  598,  $3.00  in  paper  copy,  $0.95 

in     microfiche.     Coast    Guard    Technical     report 

7l403/A/002,October,  1970,  184p. 

Descriptors:  'Oil  wastes,  'Water  pollution. 
Control,  'Water  pollution  sources,  'Mathematical 
models,  Films,  Ocean  waves. 

Identifiers:  'Oil  spills.  Absorption,  Oceans,  Wind 
test  methods,  'Oil  pollution,  'Belt  conveyors. 
Oleophilic  belts,  Skimmers. 

This  paper  is  the  result  of  an  integrated  program  of 
mathematical  modeling  and  experimentation 
undertaken  at  the  Shell  Pipe  Line  Corporation 
Research  and  Development  Laboratory  to  develop 
an  understanding  of  the  oleophilic  belt  'Oil 
Scrubber'  concept  which  would  allow  prediction  of 
the  performance  of  proposed  large  scale  prototype 
devices.  The  parameters  which  govern  the 
maximum  oil  recovery  rates  possible  with  such 
devices  are  identified,  and  their  relative 
importance  established.  It  is  concluded  that  the 
maximum  oil  recovery  rate  of  an  oleophilic  belt  oil 


scrubber  is  generally  limited  by  the  rate  at  which  oil 
can  be  transferred  from  the  water  surface  to  the 
belt  surface  and  interior.  Further,  the  'Oil 
Scrubber's'  performance  is  not  detrimentally 
affected  by  the  action  of  waves  or  limited  presence 
of  solid  materials.  The  stability  of  the  belt  in  a 
transverse  flow  is  identified  as  a  primary  concern 
for  operations  in  the  presence  of  currents.  Data  are 
presented  in  a  dimensionless  form  which  facilitates 
the  prediction  of  the  performance  of  large  device! 
of  various  belt  geometries.  It  is  shown  that  a  single 
large  belt  is  not  a  practical  means  of  cleaning  up 
large  thin  slicks  in  a  short  period  of  time,  as  belts  of 
extreme  length  are  required.  The  use  of  smaller, 
multiple  belts  is  suggested.  The  feasibility  study  has 
not  uncovered  any  technological  constraints  that 
would  prevent  operation  of  a  prototype  oleophilic 
belt  system  at  the  target  environmental  conditions, 
i.e.,  40  knot  winds,  10  foot  waves,  and  2  knot 
currents. 
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Calif. 
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Descriptors:  'Oil  wastes,  'Water  pollution  control, 
•Feasibility  studies,  'Water  pollution  sources,  Test 
procedures,  Skimming,  Costs,  Films. 
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An  Engineering  Feasibility  Study  on  the  BISHOP 
SYSTEM  indicated  effectiveness  for  ocean 
operation  at  low  cost  with  capability  of  removing 
all  types  of  oil  spills  from  ocean  surface.  The 
system  consists  of  a  buoyant  apparatus,  21  feet 
wide,  propelled  ahead  of  a  support  vessel,  which 
closely  tracks  the  sea  surface  to  remove  the  oil  film. 
Hydraulic  pumping  capacity  is  5000  gpm  and 
system  is  capable  of  operating  at  4  Knot  speed  and 
up  to  Sea  State  4  at  reduced  speed.  Calculated 
system  effectiveness  is  240  Barrels  per  hour  for 
1/16  inches  thick  oil  film  in  smooth  water  at  4.0 
Knots.  System  efficiency  is  5%  oil  to  water  picked 
up  for  a  1/16  inches  oil  film  and  100%  for  a  1  inch 
oil  film.  Cost  factors  for  skimming  1/16  inches  oil 
film  in  smooth  water  have  been  estimated  at 
$0.50/Bbl. 
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lentifiers:  'Nonlinear  programming,  Algorithms, 
differential  equations,  Matrix  algebra,  Interations, 
'onvergence,  'Stream  pollution. 

luring  the  past  decade  several  models  have  been 
[instructed  which  use  the  techniques  of 
lathematical  programming  to  select  the  least-cost 
>lution  to  the  problem  of  river  and  estuary 
Dilution.  The  development  of  these  models  has 
een  based  on  the  explicit  consideration  of  a  river 
>  an  interrelated  system  with  regard  to  water 
jality.  The  recognition  of  the  nature  of  this  system 
is  allowed,  in  a  theoretical  context,  large 
■ductions  in  the  total  treatment  costs  in  a  river 
isin.  A  model  is  presented  which  adequately 
insiders  all  important  treatment  alternatives 
mailable  and  describes  their  effects  on  water 
jality. 
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vailable  from  the  National  Technical  Information 
:rvice  as  AD-723  601 ,  $3.00  in  paper  copy,  $0.95 
microfiche.  Final  report,  June  1970.  282  p,  53 
;,  I2ref. 
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moval,  Model  tests,  'Water  pollution  equipment, 
larriers,  Computerized  simulation. 

>  part  of  a  federal  program  to  develop  control 
easures  for  oil  spills,  the  United  States  Coast 
jard  initiated  a  two  stage  procurement  plan  in 
'69  for  an  oil  containment  system  for  use  on  the 
gh  seas.  The  first  stage  consisted  of  a  competitive 
search  program  by  several  firms  under  separate 
mmission  to  develop  a  concept  for  the  system, 
le  second  stage  is  intended  to  permit  the  detail 
sign,  construction,  and  evaluation  of  a  full-scale 
ototype  system.  This  presentation  describes  the 
st  stage  development  program  by  Johns-Manville 
oducts  Corporation,  one  of  the  participating 
ms  in  the  competitive  program.  This  system 
ncept  is  based  upon  utilization  of  a  physical 
rrier  to  confine  spilled  oil  in  as  small  an  area  as 
ssible  to  permit  effective  removal  procedures, 
me  of  the  methods  which  were  used  to  develop 
2  concept  are  described  such  as  small-scale 
jdeling  in  the  laboratory,  mathematical  analyses, 
mputer  simulation  techniques,  logistical 
alyses,  and  scale  model  field  tests.  Included  in 
:  presentation  is  a  summarized  proposed  plan  for 
i  detailed  design  of  the  system  in  the  second 
ige  effort. 
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Descriptors:  'Waste  water  treatment,  'Upstream, 
'Reduction  (Chemical),  'Costs,  Biochemical 
oxygen  demand,  Optimization. 

An  analysis  of  the  trade-off  between  more  intensive 
upstream  BOD  removal  and  BOD  removal  at  the 
point  of  discharge  was  presented  for  a  regional 
river  system.  The  purpose  of  the  analysis  was  to 
provide  an  improved  understanding  of  the 
interactions  among  these  interrelated  decison 
making  units.  The  relationship  between  the 
marginal  cost  of  waste  treatment  at  the  point  of 
discharge  and  the  marginal  cost  of  more  intensive 
waste  treatment  upstream  was  explored.  The 
optimal  solution  was  analyzed  from  the  point  of 
view  of  comparing  the  efficacy  of  increased 
upstream  treatment.  As  the  value  of  upstream 
waste  treatment  to  the  individual  discharger 
diminished,  the  further  upstream  one  moved.  A 
relationship  for  evaluating  this  trade-off  was 
presented.  Possible  alternative  situations  in  a 
regional  system  were  then  analyzed.  An  application 
of  the  analysis  to  a  hypothetical  region  was 
presented.  (Veverka-Cornell) 
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The  optimum  design  of  a  condenser  cooling  system 
for  stream  power  plants  required  the  maximization 
of  plant  power  subject  to  a  prescribed  temperature 
rise  at  the  immediate  point  of  effluent  discharge 
into  the  main  water  source.  To  achieve  this 
objective  with  a  relatively  small  condenser 
pumping  capacity,  a  portion  of  the  total  flow  was 
first  passed  through  the  condenser  and  then  mixed 
with  the  unheated  water  before  final  discharge  into 
the  water  source.  A  portion  of  the  condenser 
discharge  generally  recirculated  upstream,  mixed 
with  a  portion  of  the  incoming  flow,  and  eventually 
entered  the  condenser  intake  manifold  after  having 
heat  transfer  with  the  atmosphere.  The  study 
showed  that  this  general  procedure  did  not  provide 
the  maximum  power  and  was  accompanied  with  a 
loss  of  plant  power.  To  increase  the  plant  power 
capability,  it  was  necessary  to  prevent  the  mixing  of 
the  recirculation  and  the  incoming  flows  and  also 
to  establish  a  relationship  between  the 
recirculation  and  the  condenser  flows.  (Veverka- 
Cornell) 
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A  survey  was  made  of  a  representative  sample  of 
adults  in  Wisconsin  as  to  their  description  of 
pollution.  The  respondents  were  selected  to  be 
representative  of  both  the  urban  complexes  (along 
Lake  Michigan  from  the  Illinois  border  to 
Milwaukee)  and  the  more  rural  areas  of  the  state. 
The  analysis  of  the  data  was  of  three  general  types: 
cross-tabulations,  automatic  interaction  detector 
analyses,  and  multivariate  (regression)  analyses. 
Most  respondents  were  concerned  with  the 
recreational  aspects  of  water.  When  asked  what 
would  indicate  pollution  in  water,  40%  of  the 
respondents  chose  scum  and  algae,  25%  chose  suds 
and  foam  and  20%  chose  dark,  murky  water.  Only 
1%  mentioned  cans  and  glass,  3%  said  weeds,  and 
10%  said  debris.  Less  mentioned  were  chemicals  or 
disease  germs  that  are  not  detected  by  the  human 
sensory  system.  A  table  was  provided  which 
indicated  percentages  of  responses  defining 
pollution  in  terms  of  given  water  attributes. 
( Veverka-Cornell) 
W71-10869 


LAND  TREATMENT  AND  WATER  QUALITY 
CONTROL, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Recreation  and  Watershed  Resources. 

J.  R.  Meiman,  and  S.  H.  Kunkle. 

Journal  of  soil  and  water  conservation.  Vol  22,  No 

2,  p  67-70,  March-April  1967,8  fig,  5  tab,  4  ref. 

Descriptors:   'Water  quality  control,  'Land  use, 
'Bacteria,  Water  pollution. 
Identifiers:  'Land  treatment. 

Before  land  management  policies  in  municipal 
watersheds  can  be  developed,  the  impact  of  various 
land  uses  on  water  quality  must  be  known.  Five 
indices  which  can  be  used  to  determine  the  impact 
of  land  use  on  water  quality  are  discussed: 
suspended  sediment,  turbidity,  and  three  'pollution 
indicator'  bacteria  groups.  Bacteria  groups  are 
better  indicators  of  land  use  impact  on  water 
quality.  The  bacteria  indicators  showed  that  there 
was  more  pollution  in  the  grazed  and  irrigated 
watershed  than  in  the  natural  catchment.  The  study 
indicated  that  bacteria  concentrations  in  a  stream 
have  a  strong  relationship  to  overland  flow,  stream 
discharge,  and  season  of  the  year.  Further  studies 
are  needed  to  explore  these  relationships. 
(Strachan-Chicago) 
W71-10881 


FOURTH  DIMENSION  FOR  URBAN  ENVIRON- 
MENT, 

Harza  Engineering  Co.,  Chicago,  III. 
Kenneth  E.  Sorensen. 

Proceedings,  American  Society  of  Civil  Engineers, 
Journal  of  the  Urban  Planning  and  Development 
Division,  Vol  97,  No  UP1 ,  p  91-104,  April  1971,  10 
fig- 
Descriptors:  'City  planning,  'Multiple  purpose 
projects,  'Tunnels,  'Underground  structures, 
Sewers,  Flood  control,  Powerplants, 

Transportation,  Civil  defense,  Urbanization. 

Multipurpose  uses  of  deep  underground  tunnels 
and  chambers  are  proposed  in  urban  areas  for 
sewers,  flood  control,  electric  power  plants, 
expressways,  rapid  transit  and  factories.  The 
resulting  urban  complex  would  relieve  surface 
congestion  and  provide  more  effective  civil 
defense.  (Davis-Chicago) 
W71-10883 


SOIL  AS  AN  ANIMAL  WASTE  DISPOSAL 
MEDIUM, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Soil  Science. 
William  P.  Martin. 

Journal  of  Soil  and  Water  Conservation,  Vol  25, 
No  2,  p  43-45,  March-April  1970,  18  ref. 

Descriptors:  'Waste  disposal,  'Soil  contamination, 
'Soil  conservation,  'Environment,  Food  chains, 
Water  pollution.  Agriculture,  Soil  surveys,  Soil 
properties,  Management,  Decision  making,  Natural 
resources,  Soil  types. 
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Identifiers:  *Soil,  'Animal  waste,  'Environment 
quality  improvement,  'Soil-water  system,  Soil 
system,  Soil  evaluation,  Manure,  Minnesota. 

Through  a  discussion  of  manures  and  general  soil 
properties,  particularly  in  Minnesota,  the  author 
concludes  that  to  accommodate  growing  volume  of 
livestock  wastes  means  must  be  devised  of  using  the 
soil-water  system  as  a  disposal  medium  and  in  a 
way  that  minimizes  pollution  of  this  resource  base. 
Agriculture  faces  the  challenge  of  using  soil,  with 
its  remarkable  abilities  for  self-rejuvenation,  as  an 
animal  waste  disposal  medium  in  a  way  that 
minimizes  the  pollution  of  this  and  related 
resources.  Research  is  needed  on  the  structure  of 
soil.  Soil  surveys  must  be  accelerated  to  provide 
information  on  soil  type  and  interpretative 
evaluations  researched  for  management  decisions 
in  the  waste  disposal  area.  It  is  necessary  that  we 
manage  our  natural  resources  to  accommodate  our 
waste  disposal  needs  with  a  minimum  of  pollution 
and  still  be  able  to  produce  nutritious  food  for  the 
population.  (Strachan-Chicago) 
W71-10885 


THE  CAUSES  OF  POLLUTION, 

Washington  Univ.,  St.  Louis,  Mo.  Center  for  the 

Biology  of  Natural  Systems. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-10889 


ECONOMIC  FACTORS  IN  WATER 

POLLUTION  CONTROL:  PART  II, 

Clemson  Univ.,  S.C.  Dept.  of  Economics. 

Hugh  Macaulay. 

Business  and  Economic  Review,  Vol  XV,  No  8,  p 

2-7,  May  1969. 


Descriptors: 

'Economics 

sources. 

Identifiers:  'Economic  factor,  Effluent  charge 


•Water         pollution         control, 
Efficiencies,      'Water      pollution 


The  need  exists  for  more  efficient  controls  on  water 
resources.  The  goal  of  these  controls  is  analyzed,  as 
well  as  the  various  means  available  for  achieving 
this  improved  efficiency.  Resources  such  as  clean 
water  and  pure  air  have  no  obvious  owner  to 
oversee  their  efficient  use  and  are  frequently 
subject  to  externalities  such  that  when  one  person 
uses  one,  its  ability  to  serve  others  decreases. 
Everyone  would  like  to  have  such  articles  in  their 
highest  quality  but  we  cannot  afford  such  luxuries. 
We  should  settle  for  less  than  best  in  such  articles 
as  water  and  air,  as  we  do  with  most  goods  that  we 
consume.  From  an  economic  standpoint  the  best 
way  to  achieve  these  ends  is  by  an  effluent  charge. 
Subsidies  and  regulations  seem  to  have  little  to 
recommend  them  towards  effective  water  pollution 
control.  (Strachan-Chicago) 
W7I-I0890 


WATER      QUALITY      AND      RECREATIONAL 
LAND  USE, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
Millard  W.  Hall,  and  Otis  J.  Sproul. 
Public    Works,    Vol    102,   No   3,  p   52-56,   March 
1971.  5  fig,  3  tab,22ref 

Descriptors:        'Water       quality,       'Land       use, 

•Recreation,    'Surface    waters,    Water    pollution. 

Soil    contamination.    Septic    tanks,    Waste    water 

treatment. 

Identifiers:        'Water        contamination.        Water 

recreation.  Human  enteric   viruses,  Soluble  plant 

nutrients. 

Forty-one  percent  of  the  population  finds  its 
recreation  in  outdoor  water  recreation. 
Picknitking,  camping,  and  use  of  water  lends  to  put 
organic  and  inorganic  wastes,  pathogenic 
organisms,  toxic  and  odor-producing  substances 
and  trash  in  the  environment  of  recreation  areas 
However,  there  has  been  barely  any  recognition  of 
the  problem  of  degradation  of  surface  waters  by 
water-borne  pollulanls  coming  from  shore-side 
camp*,  cottages,  and  homes    Treatment  of  wastes 


at  these  locations  is  usually  by  means  of  a  septic 
tank,  and  when  the  septic  tanks  are  properly  placed 
they  are  adequate  for  the  job.  However  the 
misapplication  of  these  septic  tanks  in  waterfront 
areas  can  lead  to  hazardous  health  conditions.  The 
author  discusses  the  movement  of  human  enteric 
viruses  and  soluble  plant  nutrients  through  the  soil. 
It  is  suggested  that  these  contaminants  move 
greater  distances  through  the  soil  than  organic 
materials  and  bacteria.  (Strachan-Chicago) 
W71-10893 


WATER  AND  WASTEWATER  MANAGEMENT 
IN  NEW  YORK  CITY, 

Department  of  Water  Resources,  New  York. 
Maurice  M.  Feldman. 

Public   Works,  Vol    102,  No   3,  p   58-59,  March 
1971,  2  photo,  1  tab. 

Descriptors:        'Wastewater       disposal,       Water 

pollution  control,  'Institutional  constraints,  New 

York. 

Identifiers:  'Environmental  Protection 

Administration,     New     York     City,     Wastewater 

management,  Solid  waste  management. 

The  organization  and  responsibilites  of  the 
Environmental  Protection  Administration  (EPA) 
formed  in  1968  by  the  New  York  City  Council  are 
described.  The  EPA  is  responsible  for  the  water 
supply  and  water  pollution  control  of  the  entire 
city.  The  EPA  is  also  responsible  for  air  pollution 
control  and  solid  waste  management,  while  the 
development  of  new  water  supplies  remains  in  the 
jurisdiction  of  the  Board  of  Water  Supply.  The 
reorganization  evidenced  in  the  formation  of  the 
EPA  presaged  similar  reorganizations  on  the  part 
of  many  states  and  the  Federal  government.  The 
formation  of  a  single  agency  to  handle  water 
resources  has  brought  to  a  single  focus  the 
management  of  water  and  wastewater  functions. 
Consequently,  application  of  a  utility  outlook  to 
the  entire  problem  of  water  management  becomes 
more  possible.  (Strachan-Chicago) 
W71-10894 


A    REGIONAL    SEWERAGE    PLAN    FOR    THE 
WILAMETTE  VALLEY, 

Barrett  and  Associates. 

Frank  H.  Barrett,  and  George  W.  Svoboda. 

Public  Works,  Vol  102,  No  4,  p  72-75,  April  1971, 

2  fig,  1  photo. 

Descriptors:     'Sewerage,     'Local     governments, 

'Planning,     Water     pollution     control,     Oregon, 

Regions. 

Identifiers:     'Sewerage    master    plan,    'Regional 

planning,     Eugene-Springfield     (Oregon),     Lane 

Council  of  Governments. 

Since  water  pollution  transcends  city  boundaries 
and  as  more  people  move  into  suburban  areas,  the 
need  for  regional  coordination  of  water  pollution 
control  programs  increases.  This  article  discusses 
the  steps  taken  to  produce  a  sewerage  master  plan 
for  the  Eugene-Springfield  urbanizing  area  in 
Oregon.  The  project  was  sponsored  by  the  Lane 
Council  of  Governments  whose  principal  objective 
is  to  foster  cooperation  between  local  governments 
and  to  provide  direction  in  development  to  its 
members.  The  plan  is  important  because  it 
represents  successful  and  effective  coordination 
between  local  governments  and  local  interests  and 
recognition  of  the  need  for  long-term  planning. 
(Strachan-Chicago) 
W71-10895 


A  COMPARATIVE  STUDY  OF  STATE  WATER 
POLLUTION  CONTROL  LAWS  AND 

PROGRAMS, 

North  Carolina   Univ.,  Raleigh.   Water  Resources 

Research  Inst. 

Milton  S.  Heath. 

Report  No  42,  May    1971,  246  p,    1   fig,  2  tab,  3 

append.  OWRR  Project  A-004-NC  (3). 


Descriptors:  'Water  quality  control,  'Water 
pollution  control,  'Pollution  abatement,  'State 
governments,  Water  quality,  Water  pollution 
control,  Legislation,  Federal  government, 
Administrative  agencies,  Regulation, 

Administration,  Water  resources  development, 
Water  policy,  Institutional  constraints,  North 
Carolina,  Michigan,  Maine,  New  York, 
Pennsylvania,  Virginia,  Legal  aspects,  Analytical' 
techniques,  Model  studies,  Standards. 

Administrative,  legal,  and  organizational  aspects  of 
water  quality  management  are  examined  in 
selected  states.  The  evolution  of  water  pollution 
control  problems  is  detailed,  and  a  review  is  made 
of  state  organization  and  laws  as  a  whole.  The 
water  pollution  control  programs  for  each  selected 
state  are  discussed,  and  their  strengths  and 
weaknesses  are  noted.  Recent  developments 
demonstrate  the  rapid  rate  of  change  in  the  area  of 
pollution  abatement  administration.  The  federal 
government  has  evolved  into  the  major  source  of 
pollution  control  and  abatement  regulation. 
Important  regulatory  and  organizational  changes 
include  grant-in-aid  authorizations,  stringent  new 
oil  pollution  controls,  and  major  pollution  control 
legislation.  A  checklist  for  use  by  pollution  control 
administrators  offers  a  form  of  self-evaluation  for 
state  pollution  control  programs.  The  checklist 
points  out  some  of  the  best  features  of  state  water 
quality  management  programs,  as  reflected  in  the 
actual  experience  of  the  study  states.  Various 
questions  are  set  forth  on  the  organization,  scope  of 
authority,  administration,  and  enforcement  of  the 
state  agencies  concerned  with  water  pollution. 
Several  appendixes  include  a  summary  of  literature 
on  water  pollution  laws  and  programs,  and  an 
illustration  of  the  use  of  citizen  suits  against 
pollution.  (Smiljanich-FIorida) 
W71-10901 


JUDICIAL  PROTECTION  OF  WATER 
RESOURCES:  PRIVATE  ACTION,  THE  PUBLIC 
TRUST  DOCTRINE  AND  ADMINISTRATIVE 
REVIEW, 

Duncan  E.  Osborne. 

Texas  Law  Review,  Vol  48,  No  6,  p    1169-1182, 

1970,  14  p,  85ref. 

Descriptors:  'Texas,  'Water  pollution  control, 
'Pollution  abatement,  'Adjudication  procedure. 
Public  rights,  Water  resources,  Water  law,  Legal 
aspects,  Water  pollution,  Water  quality,  Water 
quality  control,  Public  health,  Regulation, 
Administration,  Administrative  agencies, 

Administrative  decisions,  Water  rights,  State 
jurisdiction,  Federal  jurisdiction.  Legislation, 
Judicial  decisions,  Non-structural  alternatives. 

The  requirements  and  problems  accompanying 
water  pollution  suits  based  upon  negligence, 
nuisance,  and  the  public  trust  doctrine  are 
examined.  Although  considering  other 
jurisdictions,  the  focus  is  primarily  on  Texas  law. 
Effective  administrative  action  is  seen  as  the  best 
solution  to  water  pollution.  Absent  administrative 
action,  however,  and  private  suits  will  be  brought 
with  increasing  frequency.  Plaintiffs  must  be  able 
to  protect  not  only  property  rights  but  other 
intangible  interests  in  public  water.  The  trust 
doctrine  or  an  expanded  negligence  or  nuisance 
concept  could  provide  such  protection. 
Conservationists  should  seek  legislation 
authorizing  a  citizen  to  bring  suit  against  any  public 
or  private  polluter.  Under  such  an  approach,  a  state 
agency  would  generally  be  responsible  for 
protecting  state  waters  from  pollution,  but  a  citizen 
could  independently  bring  suit  if  the  agency 
neglects  its  duty.  The  author  also  examines  how  the 
public's  interest  in  effective  pollution  control  may 
be  advanced  through  judicial  review  of  both  state 
and  federal  agency  decisions.  (Robinson-Florida) 
W71-10902 


WATER  POLLUTION  IN  IDAHO, 

Mcrlyn  W.Clark. 

Idaho  Law  Review,  Vol  I,  p  1  1 1-137,  1964,  27  p, 

I35ref 
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Water  Quality  Control — Group  5G 


Descriptors:  'Idaho,  'Water  pollution,  'Legal 
aspects,  'Pollution  abatement,  Impaired  water 
quality,  Public  health,  Reasonable  use,  Wastes, 
Water,  Water  pollution  treatment,  Water  quality, 
Water  pollution  control,  Abatement,  Regulation, 
Public  rights,  Water  law.  Interstate  compacts, 
Water  policy,  Administrative  agencies,  Remedies, 
Damages. 

Methods  of  water  pollution  control  in  Idaho  are 
considered,  with  emphasis  placed  on  legal 
solutions.  Legal  action  available  to  individuals  is 
discussed.  Upon  discovery  that  pollution  of  water 
has  interfered  with  one's  legal  rights,  the  injured 
party  may  rely  on  actions  in  tort  such  as  trespass, 
negligence,  strict  liability,  and  nuisance  for 
recovery  of  damages.  Public  and  private  nuisance 
actions  are  discussed,  along  with  actions  which  may 
afford  injunctive  relief.  It  is  concluded  that  action 
by  the  individual  is  quite  ineffective.  State  action  in 
pollution  control  is  considered,  with  emphasis  upon 
nuisance  statutes,  various  penal  provisions,  and  the 
State  Board  of  Health,  which  promises  to  be  the 
first  and  only  effective  means  by  which  the  state 
can  control  water  pollution.  The  Board  has  the 
primary  function  of  controlling  pollution  caused  by 
sewage  or  sewage  effluents  and  any  other  pollution 
which  may  affect  the  public  health.  This  function  is 
accomplished  through  enforcement  of  state  law 
:md  promulgation  and  enforcement  of  its  own 
regulations.  The  Board  also  advises  other  agencies 
in  water  pollution  matters.  Finally,  the  Federal 
Water  Pollution  Act  is  considered  in  relation  to  the 
Idaho  pollution  problem.  (Horwitz-Florida) 
W71-10903 


LIABILITY  FOR  POLLUTION  OF  SURFACE 
1ND  UNDERGROUND  WATERS, 

lohn  D.  Knodell,  Jr. 

<ocky  Mountain  Mineral  Law  Institute,  Vol  12,  p 

13-99,  1967,  67  p,  273  ref. 

Descriptors:  'Water  pollution  control,  'Judicial 
lecisions,  'Adjudication  procedure,  'Pollution 
ibatement.  Surface  waters,  Subsurface  waters, 
Water  quality  control,  Legislation,  Administrative 
igencies.  Regulation,  Water  pollution  effects, 
ndustrial  wastes,  Chemical  wastes.  Oil  wastes, 
ialine  water  intrusion.  Percolating  water.  Water 
aw,  Legal  aspects,  Risks,  Riparian  rights,  Prior 
ippropriation,  Damages,  Relative  rights, 
nstitutional  constraints,  Non-structural 

liter/natives. 

"he  development  of  liability  for  the  pollution  of 
urface  and  underground  water  is  examined  in  this 
rticle.  The  theories  of  liability  discussed  include: 
1)  the  doctrine  of  absolute  liability,  (2) 
egligence,  (3)  absolute  liability  or  negligence  per 
e  imposed  by  statute  or  regulatory  rule,  (4) 
uisance,  and  (5)  the  riparian  or  appropriative 
ight  to  unimpaired  water  quality.  Liability  for  the 
ollution  of  subterranean  water  is  less  clear  than 
iiat  for  surface  water  because,  under  the  common 
iw,  the  right  to  consume  underground  water  gives 
le  right  to  pollute.  Moreover,  the  pollution  of 
nderground  streams  has  been  artifically 
istinguished  from  pollution  by  percolation.  To 
npcse  liability  on  multiple  polluters  not  acting  in 
oncert,  some  states  statutorily  impose  joint 
ability  upon  each  polluter.  Defenses  utilized  by 
olluters  include:  (1)  lack  of  causation,  (2) 
lain  tiff's  status  as  a  trespasser,  and  (3)  a  contract- 
al  right  to  pollute.  The  author  also  considers:  ( 1 ) 
atutes  of  limitations,  (2)  contributory  fault,  (3) 
le  relief  to  which  a  plaintiff  is  entitled,  and  (4) 
iture  trends  in  pollution  law  as  evidenced  by 
:deral  and  state  statutes  and  trends  in  court 
ecisions.  (Rees-Florida) 
'71-10904 


/ATER  POLLUTION  CONTROL 

EGULATIONS. 

evada  Division  Of  Health,  Carson  City.  Bureau  of 

nvironmental  Health. 

967,  6 1  p,  46  tab,  append. 


Descriptors:  'Nevada,  'Administrative  agencies, 
♦Water  pollution  control,  'Water  quality  control, 
Legislation,  Legal  aspects,  Administration, 
Administrative  decisions,  Regulation,  Water 
pollution,  Water  quality,  Pollution  abatement, 
Public  health,  Environmental  sanitation,  Permits, 
State  governments,  Waste  disposal,  Waste  water 
disposal.  Adoption  of  practices,  Supervisory 
control  (Power),  State  governments,  Interstate 
compacts. 

The  Department  of  Health  and  Welfare  is 
designated  as  the  state  water  pollution  agency,  and 
its  powers  and  duties  are  herein  specified.  Anyone 
who  causes  or  allows  deleterious  substances  to  be 
placed  in  the  waters  of  this  state  is  guilty  of  a 
misdemeanor.  The  attorney  general  with  the 
consent  of  the  governor  shall  maintaih  actions  to 
prevent  or  restrain  pollution  of  public  waters. 
Anyone  furnishing  impure  water  for  public  or 
private  use  shall  be  guilty  of  a  gross  misdemeanor. 
Every  health  officer  shall  have  the  authority  to 
order  the  abatement  or  removal  of  any  nuisance. 
Punishments  are  herein  provided  for  both  health 
officers  failing  to  enforce  provisions  herein  set 
forth  and  persons  violating  such  provisions. 
Regulations  adopted  by  the  Nevada  Board  of 
Health  are  herein  set  forth  and  deal  with:  ( 1 ) 
permits  for  the  construction  of  waste  disposal, 
treatment,  or  similar  facilities;  (2)  restrictions  on 
individual  disposal  systems;  and  (3)  procedures  for 
the  adoption  of  water  quality  standards.  Water 
quality  standards  are  herein  listed  for  specified 
bodies  of  water.  Guidelines  for  formulating  water 
quality  standards  for  certain  interstate  waters  are 
also  provided.  (Robinson-Florida) 
W71-10905 


WATER  QUALITY  CONTROL  AT  LAKE 
TAHOE:  DISSERTATION  ON  GRASSHOPPER 
SOUP, 

John  Ayer. 

California  Law  Review,   Vol   58,  No  6,  p    1273- 

1331,  1970  59  p,  352  ref. 

Descriptors:  'Water  quality  control, 

•Eutrophication,  'Nevada,  'California,  Water 
pollution,  Water  pollution  effects.  Water  pollution 
sources,  Water  pollution  control,  Water  quality, 
Standards,  Waste  disposal,  Sewage  disposal, 
Administrative  agencies,  Local  governments.  State 
governments,  Federal  government,  Lakes,  Water 
Quality  Act,  Non-structural  alternatives, 
Oligotrophy. 

Tahoe  is  an  oligotrophic  lake;  its  attraction  as  a 
resort,  however,  endangers  the  water  quality  of  the 
lake.  Agencies  of  both  Nevada  and  California  are 
involved  in  preventing  eutrophication.  The  federal 
government  is  also  involved  to  a  limited  extent. 
Inadequate  sewage  disposal  has  proven  to  be  the 
most  serious  threat  to  Lake  Tahoe.  Attempts  to 
create  a  combined  local,  state,  and  federal  sewage 
disposal  effort  have  been  unsuccessful,  although  all 
agreed  that  treated  sewage  must  somehow  be 
exported  from  the  Lake  Tahoe  area.  As  a  result, 
parallel  sewage  export  lines  exist.  The  major 
difficulty  with  sewage  export  has  been  financing;  ad 
valorem  taxation  has  provided  insufficient  revenue 
to  meet  the  needs.  Sedimentation  also  endangers 
the  water  quality  of  Lake  Tahoe.  The 
sedimentation  problem  may,  however,  be 
alleviated  through  a  soil  conservation  program. 
Other  threats  to  the  water  quality  of  the  lake  are 
shore-line  construction,  disposal  of  solid  wastes, 
and  excessive  enrichment  from  use  of  fertilizer  in 
the  surrounding  area.  Various  frustrated  attempts 
to  export  water  from  Lake  Tahoe  have  also 
threatened  water  quality.  One  plan  advocates 
limiting  the  population  and  commercial  growth  of 
the  Tahoe  area  to  prevent  eutrophication.  All  plans 
agree,  however,  that  some  sort  of  regional 
approach  is  necessary  to  return  Lake  Tahoe 's 
oligotrophic  state.  (Hart-Florida) 
W71-10906 


THE  REFUSE  ACT  OF  1899:  ITS  SCOPE  AND 
ROLE  IN  CONTROL  OF  WATER  POLLUTION, 

Diana  D.  Eames. 

California  Law  Review,  Vol  58,  No  6,  p   1444- 

1473,  1970,  30  p,  200  ref. 

Descriptors:  'Rivers  and  Harbors  Act,  'Water 
Quality  Act,  'Standards,  'Water  quality  control, 
Navigation,  Federal  government,  State  govern- 
ments, Administrative  agencies,  Permits,  Wastes, 
Waste  disposal,  Water  quality,  Water  pollution, 
Water  pollution  control,  Legislation,  Regulation, 
Legal  aspects. 
Identifiers:  'Refuse  Act. 

In  an  attempt  to  combat  water  pollution,  the 
federal  government  has  recently  filed  several 
complaints  for  violation  of  the  Refuse  Act  of  1  899. 
The  Refuse  Act  was  enacted  under  the 
Congressional  power  to  regulate  navigation.  Its 
purpose  is  generally  construed  to  be  the  prevention 
of  navigational  obstructions.  'Refuse'  has  been 
interpreted  to  mean  all  foreign  substances  except 
liquid  wastes.  Permits  for  refuse  discharges  may  be 
issued  by  the  Corps  of  Engineers.  Regulations 
recently  issued  by  the  Corps  emphasize 
considerations  not  purely  navigational.  Criminal 
penalties  exist  for  violation  of  the  Act; 
furthermore,  private  citizens  may  have  a  remedy  in 
a  qui  tarn  action  under  the  'bounty  hunter' 
provision.  Although  the  Refuse  Act  does  not  afford 
water  quality  standards,  such  standards  are 
available  under  the  Water  Quality  Act.  State  water 
quality  standards  may  be  accepted,  but,  where  the 
state  fails  to  establish  acceptable  standards,  the 
federal  government  may  establish  them  for  the 
state's  interstate  waters.  The  standards  are 
enforced  through  conference,  hearings,  and  judic- 
ial review.  The  relationship  between  the  two  Acts  is 
unclear,  although  the  Refuse  Act  is  not  superseded 
by  the  Water  Quality  Act.  Nevertheless,  the  criteria 
for  issuing  permits  under  the  Refuse  Act  may  be 
the  standards  established  pursuant  to  the  Water 
Quality  Act.  (Hart-Florida) 
W71-10907 


A  REGULATION  RELATING  TO  WATER 
QUALITY  STANDARDS  FOR  INTRASTATE 
WATERS  OF  THE  STATE  OF  WASHINGTON 
AND  A  PLAN  FOR  IMPLEMENTATION  AND 
ENFORCEMENT  OF  SUCH  STANDARDS. 
Washington  Water  Pollution  Control  Commission, 
Olympia. 

1970,  27  p. 

Descriptors:  'Washington,  'Administrative  agenc- 
ies, 'Water  pollution  control,  'Standards, 
Regulation,  Permits,  Abatement,  Inspection,  Legal 
aspects,  Waste  treatment,  Waste  water  (Pollution), 
Water  pollution,  Water  pollution  treatment.  Water 
quality  control,  Water,  Watercourses,  Supervisory 
power  (Control),  Pollution  abatement,  State 
governments,  Water  temperature. 

The  Washington  Water  Pollution  Control 
Commission  herein  promulgates  regulations 
relating  to  water  quality  standards  for  intrastate 
waters  and  a  plan  for  implementation  and 
enforcement  of  such  standards.  A  classification 
system  is  developed  which  is  composed  of  the 
following  five  classes:  ( 1  )  Lake  Class,  (2)  Class  A  A 
extraordinary,  (3)  Class  A  excellent,  (4)  Class  B 
good,  and  (5)  Class  C  fair.  The  general 
characteristics  and  uses  of  each  classification  are 
enumerated,  along  with  the  specific  water  quality 
criteria  applicable  to  each  class.  The  criteria  for 
each  classification  include  specific  regulations 
concerning:  (1)  total  coliform  organisms;  (2) 
dissolved  oxygen;  (3)  temperature;  (4)  pH;  (5) 
turbidity;  (6)  toxic,  radioactive  or  deleterious 
material  concentrations;  and  (7)  aesthetic  values. 
The  waters  of  the  state  are  then  classified  generally 
or  individually  via  classifications  specifying  157 
watercourses  by  name.  Methods  are  enumerated 
for  controlling  domestic  discharges,  commercial 
and  industrial  operations,  and  miscellaneous  waste 
discharges.        Enforcement        procedures        are 
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effectuated  through  a  surveillance  program  and  the 
use  of  all   potential  means  of  control,  including 
regulatory  commission  orders,  civil  penalties  and 
criminal  penalties.  (Horwitz-Florida) 
W71-10908 


RULES  OF  THE  TEXAS  WATER  QUALITY 
BOARD. 

Texas  Water  Quality  Board,  Austin. 

1970,  143  p. 

Descriptors:  'Texas,  'Administrative  agencies, 
'Water  pollution  control,  'Water  quality  control, 
Water  quality,  Regulation,  Water  pollution, 
Pollution  abatement.  Waste  disposal,  Waste  treat- 
ment. Waste  water  (Pollution),  Standards,  Septic 
tanks,  Sewage  treatment.  State  governments, 
Federal  government.  Administration,  Adjudication 
procedure.  Administrative  decisions,  Grants, 
Legislation,  Legal  aspects.  Supervisory  control 
(Power),  Adoption  of  practices.  Non-structural 
alternatives,  Permits. 

To  simplify  procedures,  avoid  delays,  save  expen- 
ses, and  facilitate  the  administration  of  various 
water  quality  acts,  rules  of  the  Texas  Water  Quality 
Board  are  herein  adopted.  The  Board  is  charged 
with  furthering  the  conservation  of  natural 
resources  and  protecting  environmental  quality 
through  water  quality  control.  Methods  and 
procedures  relating  to  the  sampling  and  measuring 
of  water  quality  and  certain  defined  wastes  are  set 
forth.  The  Board  shall  coordinate  its  actions  with 
the  appropriate  state  and  federal  agencies  pursuant 
to  various  statutory  guidelines.  In  considering 
proposed  or  existing  waste  disposal  activities,  and 
to  encourage  the  development  and  use  of  regional 
waste  collection,  treatment,  and  disposal  systems; 
the  Board  shall  require  applications  for  waste 
control  orders  and  registration.  No  person  may 
dispose  of  waste  into  water,  unless  authorized  by 
and  in  compliance  with  a  waste  control  order.  If 
regulations  of  the  Board  are  not  complied  with, 
waste  control  orders  and  registrations  may  be 
revoked  or  suspended.  Procedures  for  public 
hearings,  appeals,  and  enforcement  of  Board  rules 
are  herein  specified.  The  Board  shall  set  water 
quality  standards  for  the  state.  Authority  is  also 
provided  for  planning  grants,  loans,  and  contracts. 
(Smiljanich  -Florida) 
W7I-10909 


MONTANA  WATER  QUALITY  CRITERIA, 
WATER  USE  CLASSIFICATIONS,  AND 
POLICY  STATEMENTS. 

Montana  Dept.  of  Health,  Helena.  Div.  of  Environ- 
mental Sanitation. 

1967.  17  p,  1  map,  1  tab. 

Descriptors:  'Montana,  'Water  quality  control, 
'Water  utilization,  'Standards,  Water  pollution 
sources,  Columbia  River  Basin,  Legislation,  Legal 
aspects.  Radioactivity,  Turbidity,  Temperature, 
Dissolved  oxygen.  Hydrogen  ion  concentration, 
Pesticide  residues.  Sediments,  Administrative 
agencies.  Sewage  treatment.  Regulation,  Adoption 
of  practices.  Administrative  decisions. 

The  Water  Pollution  Control  Council  has  adopted 
water  quality  criteria  to  be  applied  in  relationship 
to  water  use  classifications.  Water  quality  criteria 
contain  the  following  divisions:  (  I  )  organisms  of 
the  coliforni  group;  (2)  dissolved  oxygen;  (3)  pH; 
(4)  turbidity,  (5)  temperature;  (6)  residues;  (7) 
sediments.  (X)  toxic  or  other  deleterious 
substances,  pesticides,  and  organic  and  inorganic 
materials.  (9)  radioactivity,  and  (10)  aesthetic 
considerations  The  quality  of  waters  classified  for 
multiple  use  shall  be  governed  by  the  most 
stringent  criteria  listed  for  any  use  The  criteria  are 
applicable  only  after  .i  reasonable  opportunity  for 
harfCi  In  mix  with  receiving  waters,  as 
determined  by  the  Council,  has  occurred  It  is  the 
inlcnl  of  the  criteria  that  the  increase  allowed 
natural  condition!  is  Ihc  total  allowable  from 


all  waste  sources  along  the  classified  stream. 
Although  the  criteria  specify  minimum  dissolved 
oxygen  concentrations,  it  is  the  Council's  policy  to 
require  the  best  practical  treatment  of  oxygen- 
consuming  wastes  in  order  to  maintain  dissolved 
oxygen  at  the  highest  level  above  the  specified 
minimum.  Additional  policy  pronouncements  are 
made.  Water  use  classifications  are  herein  assigned 
to  the  Columbia  and  Missouri  Basins  and  the 
Hudson  Bay  drainage  area.  (Shelnut-Florida) 
W71-I0910 


WASTE  DISCHARGE  REQUIREMENTS. 

California  Water  Resources  Control  Board, 
Sacramento. 

Administrative  Procedures  Manual,  p  1 7-22,  CI- 17 
(Rev  1971).  23  p,  2  fig,  1  tab,  append. 

Descriptors:  'California,  'Regulation,  'Water 
pollution  control,  'Waste  treatment. 

Administrative  agencies,  Supervisory  control 
(Power),  Standards,  Inspection,  Pollution 
abatement,  State  governments,  State  jurisdiction, 
Legal  aspects,  Planning,  Sewage  disposal,  Sewage 
treatment.  Water  quality  control,  Water  pollution 
treatment,  Waste  disposal,  Waste  water  disposal, 
Waste  water  treatment,  Adoption  of  practices. 

Any  person  who  is  discharging  or  proposes  to 
discharge  waste,  other  than  into  a  community 
sewer  system,  must  file  a  report  of  waste  discharge 
with  the  appropriate  regional  board.  The  required 
contents  of  such  a  report  are  set  forth  in  this  man- 
ual. Staff  procedures  for  the  coordination  with 
other  agencies  of  both  routine  and  unique  or 
critical  discharge  requirements  are  set  forth. 
Procedures  for  staff  preparation  and  presentation 
of  the  regional  board's  agenda  in  relation  to  the 
adoption  of  proposed  waste  discharge 
requirements  are  also  enumerated.  The  format  and 
content  of  waste  discharge  requirements  are 
established  along  with  a  monitoring  program  to 
oversee  waste  discharges.  Time  schedules  should 
be  included  in  requirements  for  existing  discharges 
when  it  appears  that  the  discharger  cannot 
immediately  meet  such  requirements.  A  technical 
report  is  also  required  when  any  parameter  in  the 
requirements  is  threatened  with  violation  by 
additional  loadings.  Each  regional  board  is 
instructed  to  develop  a  schedule  for  the  inspection 
of  all  waste  dischargers  within  its  region  to 
determine  compliance  with  waste  discharge 
requirements.  Included  in  the  appendix  are  various 
forms  and  fee  schedules  relating  to  the  manual's 
requirements.  (Horwitz-Florida) 
W7  1-1091  1 


POLICY  ON  WATER  POLLUTION  CONTROL 
LAW  ENFORCEMENT  BY  THE  PARKS  AND 
WILDLIFE  DEPARTMENT. 

Texas  Parks  and  Wildlife  Department,  Austin. 

1970.5  p. 

Descriptors:  'Texas,  'Regulation,  'Water 
pollution  control,  'Administration,  Supervisory 
control  (Power),  State  governments.  State 
jurisdiction,  Pollution  abatement,  Water  pollution 
sources,  Water  policy.  Water  pollution,  Legal 
aspects.  Inspection,  Permits,  Sewage,  Wastes, 
Pollutants,  Water  pollution  sources.  Water  quality 
control.  Administrative  agencies.  Waste  disposal. 

The  policy  of  the  Parks  and  Wildlife  Department 
shall  be  to  conduct  all  water  pollution  control 
activities  in  cooperation  with  the  Texas  Water 
Quality  Board.  The  Department's  law  enforcement 
personnel  are  authorized  to  enforce  the  provisions 
of  Article  69K  of  the  Texas  Penal  Code,  when  there 
is  a  violation  by  a  person  discharging  waste  not  in 
compliance  with  a  permit  or  other  order  issued  by 
ihe  Water  Ouality  Board,  Water  Development 
Board,  or  Railroad  Commission.  Departmental 
personnel  are  empowered  to  enforce  the  provisions 
of  this  Article,  and  for  such  purposes  they  shall 
have   the   powers  and   duties  of  peace  officers.   A 


complaint  should  not  be  filed  against  the  holder  of 
a  valid  waste  discharge  permit  issued  by  the  Board 
unless  the  Board  requests  a  complaint.  If  a  waste 
discharge  in  compliance  with  the  terms  of  a  permit 
is  adversely  affecting  aquatic  life,  wildlife,  or 
recreation,  it  should  be  reported  to  the  Board  with 
a  request  that  the  permit  be  reviewed.  General 
prosecution  guidelines  for  littering  and  the 
dumping  of  small  amounts  of  garbage,  human 
waste,  oil  slicks,  and  fish  carcasses  are  also  set 
forth.  (Horwitz-Florida) 
W71-10915 


THE  RAILROAD  COMMISSION  LOOKS  AT 
POLLUTION, 

Jim  C.  Langdon. 

South    Texas    Law    Journal,    Vol    8,    p    179-187 

(1966).  8p,  lOref. 

Descriptors:  'Texas,  'Water  pollution  control, 
•Administrative  agencies,  'Oil  industry,  Oil  wells, 
Pollution  abatement,  Water  pollution,  Impaired 
water  quality,  Standards,  Wastes,  Water 
conservation,  Water  quality  act,  Regulation,  Saline 
water,  Water  pollution  sources,  Saline  water 
intrusion,  Groundwater,  Well  regulations,  Oil 
fields,  Oil  wastes,  Secondary  recovery  (Oil), 
Federal  government,  Legislation. 

Pollution  abatement  is  examined  in  this  article  in 
relation  to  the  oil  and  gas  industry  of  Texas.  State 
regulation  of  the  industry  is  traced  from  its 
beginnings  in  1899.  Emphasis  is  placed  upon  the 
Texas  Railroad  Commission's  role  in  pollution 
control.  The  federal  role  in  this  area  is  likewise 
discussed  with  emphasis  upon  the  Federal  Water 
Pollution  Control  Act  and  the  Water  Quality  Act  of 
1965.  Jurisdictional  difficulties  between  the 
Railroad  Commission  and  the  Texas  Water 
Pollution  Control  Board  over  oil  and  gas  regulation 
are  traced  to  their  present  status  which  finds 
complete  control  in  the  Commission.  Policy 
guidelines  for  future  Commission  actions  are  set 
forth  along  with  specific  operational  guidelines  in 
such  areas  as:  drilling  and  completion  operations, 
plugging  and  abandonment  operations,  surface 
disposal  of  produced  oil  field  waters,  subsurface 
disposal  of  produced  oil  field  wastes,  and 
secondary  recovery  and  pressure  maintenance 
projects.  Finally,  various  potential  legal  problems 
in  the  field  of  pollution  abatement  by  the 
Commission  are  set  out  for  consideration. 
(Horwitz-Florida) 
W7I-10916 


THE  TRIAL  OF  A  WATER  POLLUTION  CASE 
(LIABILITY  FOR  POLLUTION  OF 

SUBTERRANEAN  WATERS), 

Earl  R.  Allison,  and  Dwight  R.  Mann 

Baylor  Law  Review,  Vol  13,  p  199-224  (1961).  26 

p,  76  ref. 

Descriptors:  'Adjudication  procedure, 

•Subsurface  waters,  'Water  pollution  control,  'Oil 
industry,  Texas,  Legal  aspects,  Judicial  decisions, 
Saline  water  intrusion,  Water  law.  Water  rights, 
Competing  uses,  Civil  law,  Legislation,  Water 
pollution.  Pollution  abatement,  Wells,  Oil  wells, 
Drilling,  Groundwater,  Leases,  Regulation. 

Problems  and  duties  relating  to  the  pollution  of 
subterranean  water  by  an  oil  operator  are 
examined  in  this  article  with  particular  regard  to 
the  practical,  as  well  as  the  legal,  aspects  of  the 
problem.  Texas  cases  developing  the  doctrines 
which  impose  legal  liability  upon  oil  producers  for 
such  pollution  are  put  forth  and  deal  with  both 
adjacent  landowners  and  lessee-lessor  suits.  The 
effect  of  Rule  20  of  the  Texas  Railroad 
Commission  in  liability  of  oil  producers  for 
subterranean  water  pollution  is  also  considered. 
The  two  principal  defenses  available  in  such 
actions,  limitations  and  incurred  risk,  are  analyzed 
and  considered  in  relation  to  not  only  Texas  cases 
but  those  of  other  states  as  well.  The  various 
practical  steps  to  be  followed  in  order  to  determine 
if  the  injured  party  has  a  cause  of  action  are  also 
examined.  (Horwitz-Florida) 
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NTUCKY  LAW  ON  WATER, 

ltucky  Legislative  Research  Comm,  Frankfort. 

les  C.Clay. 

earch  Report  No  25,  (1965).  19  p,  13ref. 

criptors:  'Kentucky,  *  Water  resources 
elopment,  'Administrative  agencies,  *Water 
ution  control,  Legislation,  Water  quality 
trol.  Water  supply,  Water  conservation, 
ninistration,  Water  management  (Applied), 
ter  policy,  Pollution  abatement,  Water 
ution  treatment.  Groundwater,  Streams,  Lakes, 
:er  districts,  Permits,  Legal  aspects,  Judicial 
isions,  Regulation. 

e  law  relating  to  water  resources  development 
iimmarized,  including  statutes  and  important 
s  adjudicating  water  rights.  Regulations 
:rning  water  quality  are  set  forth.  The  Water 
ution  Control  Commission  is  the  agency 
ged  with  requiring  a  degree  of  waste  treatment 
;h  will  protect  streams  for  use  by  downstream 
:r  users,  and  with  regulating  discharges  into 
jms.  The  state  water  resources  administrative 
:ture  is  detailed.  At  the  interstate  level,  various 
:r  pollution  control  groups  are  described, 
jding  certain  interstate  water  pollution  control 
missions  and  the  Interstate  Water  Sanitation 
rd.  State  departments,  agencies,  boards  and 
missions  are  listed  with  a  description  of  their 
es  and  functions.  The  Department  of  Health 
major  responsibility  in  water  pollution  control, 
ous  special  purpose  districts,  such  as  sanitation 
icts,  are  described.  The  ultimate  responsibility 
water  management  functions  is  found  at  the 
:  agency  level.  Financing  for  the  various  water 
agement  projects  is  furnished  at  the  local  level 
the  governmental  unit  involved.  Present 
;rams  and  research  projects  relating  to  water 
ition  and  waste  treatment  are  described, 
ible  solutions  to  water  management  problems 
suggested,  such  as  increased  use  of  municipal 
e  treatment  facilities.  (Smiljanich-Florida) 
-10918 


USTRIAL  WASTES. 

lsylvania  Sanitary  Water  Board,  Harrisburg. 
primary  bibliographic  entry  see  Field  06E. 
-10919 


ERNATIONAL      ADMINISTRATIVE      DUE 
CESS   AND   CONTROL   OF   POLLUTION- 
CANADIAN  ARCTIC  WATERS  EXAMPLE, 

lei  Wilkes. 

nal  of  Maritime  Law  and  Commerce,  Vol  2, 

,  p  499-539,  1971.41  p,  1  36  ref,  append. 

iriptors:  'Canada,  'Water  pollution  control, 
:tic  Ocean,  'Regulation,  Water  zoning, 
dards.  Control,  Pollution  abatement,  Water 
ition  effects.  Water  pollution.  Water  policy, 
il  aspects,  Water  law.  Law  of  the  sea, 
;ction.  Oil  wastes,  Water  pollution  sources, 
srgs.  Sea  water. 

analysis  of  Canada's  Water  Act  and  Arctic 
:rs  Pollution  Prevention  Act  is  undertaken. 
Arctic  Water  Act  establishes  almost  all  useful 
rs  and  lands  above  the  60th  parallel  as  an  area 
lich  all  waste  is  regulated.  This  article  focuses 
lie  extent  to  which  the  specific  methods  for 
rolling  pollution  used  in  the  Canadian  law 
3are  to  minimal  standards  of  international 
nistrative  due  process.  First,  the  Canadian  law 
alyzed  in  an  attempt  to  discover  inconsistenc- 
i  it  with  respect  to  international  standards  of 
tion  control.  The  adequacy  of  the  controls  is 
lined  with  respect  to  their  scope.  Since  the  law 
ids  pollution  control  jurisdiction  100  miles 
the  Arctic  waters  of  Canada,  both  Canadians 
other  nationals  are  governed  by  the  law. 
ition  is  given  a  very  broad  definition  in  the  law, 
:by  covering  almost  all  sources  of 
imination.  The  article  goes  on  to  list  and  test 
airness  of  the  penalties  provided  for  pollution 


offenses.  Finally,  the  need  for  the  Canadian  law  is 
considered,    along    with    the    need    for    common 
international  standards.  (Horwitz-Florida) 
W71-10920 


SOLID  WASTE  DISPOSAL. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10921 


THE  REFUSE  ACT:  ITS  ROLE  WITHIN  THE 
SCHEME  OF  FEDERAL  WATER  QUALITY 
LEGISLATION. 

New  York  University  Law  Review,  Vol  46,  No  2,  p 
304-352  ( 1971).  49  p,  3  16  ref. 

Descriptors:  'Rivers  and  Harbors  Act,  'Water 
Quality  Act,  'Water  pollution  control, 
'Administrative  agencies,  Permits,  Legislation, 
Administrative  decisions,  Legal  aspects.  Water 
pollution,  Water  pollution  sources.  Water  quality, 
Water  quality  control,  Standards,  Regulation, 
Judicial  decisions. 
Identifiers:  'Refuse  Act. 

In  response  to  the  clamor  for  environmental 
pollution  control,  prosecutions  have  begun  under 
the  Refuse  Act  of  1899.  Creating  an  obstruction  to 
navigation  is  not  a  necessary  element  to  violation  of 
the  Act;  therefore  it  may  be  used  for  pollution 
control.  The  Act  reaches  all  navigable  waters  and 
their  tributaries.  The  term  'refuse'  is 
comprehensive.  Any  discharge  of  refuse  can  result 
in  fine  or  imprisonment.  The  Federal  Water 
Pollution  Control  Act  complements  the  Refuse 
Act;  pollution  abatement  under  the  Refuse  Act  is 
much  more  efficient  and  effective.  Consequently, 
attempts  have  been  made  to  integrate  the  Refuse 
Act  into  the  Federal  Water  Pollution  Control  Act. 
When  the  Secretary  of  the  Army  requests 
prosecution  under  the  Refuse  Act,  the  United 
States  attorney  is  obligated  to  prosecute. 
Furthermore,  permits  for  discharges  may  be  issued 
under  the  Refuse  Act,  but  assessment  of  the 
environmental  impact  of  the  decision  is  not 
required.  Few  permits  have  been  issued.  Recent 
orders,  however,  condition  permits  upon 
compliance  with  the  Water  Pollution  Control  Act. 
Regulations  by  the  Corps  of  Engineers,  Environ- 
mental Protection  Agency,  and  Justice  Department 
incorporate  the  Refuse  Act  into  scheme  of  the 
water  pollution  control  legislation.  Citizens  may 
also  be  able  to  enforce  the  Refuse  Act  through  qui 
tarn  actions,  or  by  challenging  permit  issuance. 
(Hart-Florida) 
W71-10922 


AREAS     SURROUNDING     CERTAIN     WATER 
IMPOUNDMENTS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I0923 


ENVIRONMENTAL  ISSUES  IN  REACTOR 
LICENSING, 

George  F.  Trowbridge. 

Atomic  Energy  Law  Journal,  Vol   12,  p  251-262, 

1970.  12  p. 

Descriptors:  'Water  quality  control,  'Radioactive 
waste  disposal,  'Permits,  'Thermal  pollution. 
Regulation,  Administrative  agencies.  Legal 
aspects.  Legislation,  Federal  government, 
Standards,  Water  policy.  Environmental  effects. 
Radioactive  wastes.  Nuclear  wastes,  Water 
pollution  sources.  Nuclear  reactors.  Water 
pollution  control. 

Identifiers:  'Water  Quality  Improvement  Act, 
'National  Environmental  Policy  Act. 

Under  the  Atomic  Energy  Act  of  1954,  the  Atomic 
Energy  Commission  was  given  the  responsibility  for 
regulating  discharges  of  radioactive  materials  from 
nuclear  reactors  into  surrounding  waters.  However, 
the  Commission  has  construed  the  Act  as  giving  it 
no  authority  to  consider  other  environmental 
effects,    such    as    thermal    pollution,    in    licensing 


nuclear  reactors.  The  passage  of  the  National 
Environmental  Policy  Act  and  the  Water  Quality 
Improvement  Act  have  created  a  number  of  legal 
problems  in  the  area  of  licensing  reactors.  The 
former  requires  the  Commission  to  prepare  a 
detailed  environmental  impact  statement  on  the 
issuance  of  a  reactor  license.  It  is  unclear,  however, 
what  action  is  to  be  taken  by  the  Commission  after 
the  statement  has  been  prepared.  The  Commission 
has  construed  the  Act  not  to  authorize  it  to 
consider  environmental  effects  other  than  those 
involved  with  radioactive  materials.  The  Water 
Quality  Improvement  Act  requires  certified 
compliance  with  applicable  water  quality  standards 
prior  to  the  issuance  of  any  federal  license.  The 
Commission  feels  that  water  quality  aspects  of 
reactor  construction  and  operation  are  covered  by 
this  certification  and  that  such  aspects  need  not  be 
embodied  in  a  license  condition  or  the  impact 
statement.  (Johnson-Florida) 
W71-10924 


NATIONAL  ENVIRONMENTAL  PROTECTION 
POLICY, 

David  E.  Wells. 

Florida   Bar  Journal,   Vol   45,   No   3,   p    116-121 

(1971).6p,  19  ref. 

Descriptors:  'Environmental  effects,  'Highway 
relocation,  'Highway  beautification,  'Legislation, 
Federal  government,  State  governments, 
Administrative  agencies,  Judicial  decisions,  Legal 
aspects.  Ecology,  Environmental  engineering, 
Water  pollution  control,  Scenic  highways,  Govern- 
ment finance. 

Identifiers:  'National  Environmental  Policy  Act, 
•Water  Quality  Improvement  Act. 

This  article  reports  on  the  Federal  Highway 
Administration's  attempts  to  locate  highways  so  as 
to  affect  least  adversely  the  surrounding  environ- 
ment. The  Department  of  Transportation  plans 
highway  locations  with  consideration  of  the 
requirements  of  recent  federal  legislation:  ( I  )  the 
National  Environmental  Policy  Act  of  1969,  (2) 
the  Water  Quality  Improvement  Act  of  1970,  and 
( 3 )  the  Environmental  Quality  Improvement  Act  of 
1970.  Highway  location  considerations  include 
conservation,  scenic  enhancement,  historic 
preservation,  and  the  control  of  air  and  water 
pollution.  Public  hearings  allow  public 
participation  in  determining  whether  such  location 
accords  with  23  listed  social,  economic,  and 
environmental  factors.  The  article  examines  agenc- 
ies established  within  the  Department  of 
Transportation  to  guide  in  planning  and  designing 
highways  compatible  with  the  total  environment. 
Also  court  decisions  are  analyzed  which  interpret 
the  Department's  efforts  to  accomplish  its  stated 
objectives  of  highway  beautification.  (Rees- 
Florida) 
W71-10926 


POLLUTION  CONTROL  FACILITIES  EXEMPT 
FROM  TAXATION. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I0927 


STATUTORY  TREATMENT  OF  INDUSTRIAL 
STREAM  POLLUTION, 

W.  B.Smith. 

George  Washington  Law  Review,  Vol  24,  No  3,  p 

302-319,  1956.  18  p,  100  ref. 

Descriptors:  'Water  pollution  control,  'Industrial 
wastes,  'Pollution  abatement,  'Streams,  Water 
pollution.  Legal  aspects.  Legislation,  Riparian 
rights.  Remedies,  Waste  water  treatment.  Waste 
treatment.  Waste  water  (Pollution),  Interstate 
compacts.  Federal  government.  State  governments. 
Water  resources  development.  Regulation. 

A  general  look  at  the  industrial  waste  treatment 
situation  shows  that  there  are  known  methods  of 
reducing  and  treating  most  wastes,  but  that  few 
industries  are  effectively  treating  wastes  because  of 


61 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


the  cost  factor.  The  remedies  of  a  riparian 
landowner  damaged  by  stream  pollution  are 
governed  by  established  principles  of  real  property 
and  tort  law.  The  author  discusses  various  legal  and 
social  aspects  of  the  common  law  remedies  of 
private  and  public  nuisance,  trespass,  and  equitable 
injunctive  relief  under  the  balance  of  convenience 
doctrine,  concluding  that  they  have  been 
inadequate  to  prevent  stream  pollution.  This 
inadequacy  and  the  increased  awareness  of  the 
pollution  problem  has  prompted  state  regulations. 
The  general  nature  of  both  the  early  and  more 
modern  water  pollution  control  statutes  is 
explored,  as  well  as  the  constitutionality  of  state 
regulation.  There  is  a  substantial  discussion  of  the 
effectiveness  of  interstate  compacts,  suits  between 
states,  early  federal  legislation,  and  the  Water 
Pollution  Control  Act  in  abating  interstate 
pollution.  As  a  practical  solution  to  the  problems  of 
industrial  pollution,  the  author  contends  that 
broad,  comprehensive  legislation  by  the  states  is 
needed.  (Gallagher-Florida) 
W71-10928 


REGULATING    DISPOSAL   OF   SEWAGE    AND 
LITTER. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10929 


THE  USE  OF  THE  FEDERAL  INCOME  TAX 
SYSTEM  TO  COMBAT  AIR  AND  WATER 
POLLUTION:  A  CASE  STUDY  IN  TAX 
EXPENDITURES, 

Paul  R.  McDaniel,  and  Alan  S.  Kaplinsky. 
Boston   College    Industrial   and   Commercial   Law 
Review,  Vol  12,  No  3,  p  351-386,  1971.  36  p,  103 
ref,  1  append. 

Descriptors:  'Pollution  abatement,  'Government 
supports,  'Taxes,  'Financial  analysis,  Water 
pollution,  Government  finance,  Quality  control, 
Political  aspects.  Federal  government,  Economics, 
Financing,  Legal  aspects,  Water  policy, 
Regulation,  Air  pollution,  Water  pollution  control, 
Amortization. 

This  article  examines  the  considerations  involved 
in  using  the  federal  income  tax  system  to  encourage 
efforts  to  control  environmental  pollution  through 
the  five  year  rapid  amortization  provision  of 
section  169  of  the  Internal  Revenue  Code.  The 
legislative  history  of  section  169  reveals  that  this 
provision  was  a  substitute  for  the  seven  per  cent 
investment  credit.  The  provision  is  analyzed  in 
relation  to  tax  expenditures,  tax  equity,  and  in  its 
relation  to  pollution  abatement.  Alternative 
methods  of  viewing  the  rapid  amortization 
provision  are  examined  in  detail,  and  it  is  deemed 
to  be  a  form  of  federal  cost  sharing.  The  tax 
privilege  for  pollution  control  facilities  is  described 
as  an  ill  advised  response  to  the  pollution  problem. 
As  a  tax  expenditure,  it  violates  the  integrity  of  the 
federal  corporate  income  tax  system  As  a  system 
of  federal  cost  sharing,  it  is  an  inefficient  and 
ineffective  vehicle  for  providing  federal  financial 
assistance  to  abate  air  and  water  pollution 
(Horwiiz-Florida) 
W7I-I093I 


PUBLIC  HEALTH  REGULATIONS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-10932 


POLLUTION  IN  PERSPECTIVE:  A  SURVEY  OF 
THE  FEDERAL  EFFORT  AND  THE  CASE 
APPROACH, 

Stanley  W.  Schroeder. 

Natural  Resources  Lawyer,  Vol  4,  No  2,  p  38  I  -428, 

1971,48  p,  I  tab,  I  chart,  124  ref. 

Descriptors:  'Federal  government,  'Pollution 
abatement,  'Water  pollution  control,  'Water 
quality  control.  Water  pollution.  Air  pollution. 
State  governments,  Legislation,  Judicial  decisions, 
Administrative    agencies,    Administration,    Water 


Quality  Act,  Clean  Air  Act,  Supervisory  control 
(Power),  Expenditures,  Federal  budgets,  Remed- 
ies, Damages,  Adjudication  procedure,  Legal 
aspects. 

An  overview  of  the  nation's  pollution  control  effort 
is  provided  through  an  examination  of  recent 
federal  legislation,  congressional  financial 
authorization,  and  the  role  played  by  courts.  A 
review  of  the  historical  development  of  the  major 
federal  air,  water,  and  solid  waste  pollution  control 
legislation  points  to  the  recent  upsurge  in  federal 
concern  for  the  environmental  crisis.  Summaries 
are  provided  of  legislation  such  as  the  Water 
Pollution  Control  Act  and  the  Water  Quality 
Improvement  Act.  Past  congressional 

authorizations  and  appropriations  are  reviewed  in 
order  to  better  quantify  the  federal  effort  and 
determine  where  money  was  spent  and  what 
Congress  has  attempted  to  accomplish.  Case  law  is 
examined  in  identifying  some  of  the  principal  issues 
confronted  by  the  courts,  including  a  discussion  of 
traditional  common  law  remedies,  court 
jurisdiction,  judicial  review  of  agency  action,  and 
various  defenses  available  to  polluters.  The 
determination  to  provide  federal  leadership  over 
the  pollution  control  effort  is  amply  evidenced  by 
the  activity  of  institutions  that  have  been  newly 
created.  Pervasive  issues  still  pending  are 
discussed,  including  the  needs  of  workers  in  a 
polluting  facility,  and  the  role  of  public  interest  law 
firms.  (Smiljanich-Florida) 
W7I-10933 


AMORTIZATION  OF  ADJUSTED  BASIS  OF 
DEVICE  TO  CONTROL  WATER  POLLUTION 
OR  TO  REMOVE  ATMOSPHERIC 

POLLUTANTS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I0934 


AN  INTRODUCTION  TO  ENVIRONMENTAL 
LAW, 

George  D.  Bruch. 

Villanova  Law  Review,  Vol  16,  No  5,  p  815-826, 

1971,  1 2  p,  66  ref. 

Descriptors:  'Legislation,  'Administrative  agenc- 
ies, 'Water  pollution  control,  'Air  pollution, 
Rivers  and  Harbors  Act,  Water  Quality  Act, 
Federal  government,  Permits,  Legal  aspects,  Judic- 
ial decisions,  Administration,  Standards, 
Regulation. 

A  series  of  articles  concerning  Pennsylvania's 
environmental  pollution  control  law  is  introduced 
by  summary  of  recent  developments  in  environ- 
mental pollution  control  at  the  federal  level.  The 
National  Environmental  Policy  Act  creates  the 
Council  on  Environmental  Policy,  responsible  for 
formulation  of  national  environmental  policy  and 
review  of  governmental  operations  affecting  the 
environment.  Furthermore,  the  Environmental 
Protection  Agency  was  recently  created  to 
formulate  specific  environmental  protection 
standards  and  to  conduct  environmental  research. 
Legislation  assisting  the  new  agencies  includes  the 
Clean  Air  Act,  the  Air  Quality  Act,  and  the  Water 
Quality  Improvement  Act;  one  of  the  most 
important  statutes  to  prevent  water  pollution, 
however,  is  the  Refuse  Act  of  1899.  A  new 
program  has  commenced  under  the  provisions  of 
the  Refuse  Act  to  control  water  pollution  by 
prosecution  for  waste  disposal  without  the  permit 
required  by  the  Act.  Moreover,  recent  decisions 
have  greatly  broadened  the  concept  of  standing, 
thus  enabling  citizens  to  initiate  private  litigation  to 
enjoin  pollution.  In  addition,  legislation  permitting 
citizens  to  recover  costs  of  such  successful 
litigation  has  been  proposed.  (Hart-Florida) 
W7I-I0935 


ENVIRONMENTAL  CONSERVATION  LAW. 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-1 0936 


SALE  OR   DISPOSAL  OF  SALT  WATER  FOR 
POLLUTION  CONTROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10939 


REGULATIONS  GOVERNING  WATER 

CLASSIFICATION  AND  CONTROL  OF 
QUALITY. 

Vermont  Water  Resources  Board,  Montpelier. 
Agency  of  Environmental  Conservation. 

Vermont  Water  Resources  Board,  Regulations 
Governing  Water  Classification  and  Control  of 
Quality,  1971,  18  p. 

Descriptors:  'Water  pollution  control,  'Vermont, 
•Water  quality,  'Water  quality  control.  Standards, 
Water  pollution,  Pollution  abatement,  Water 
pollution  sources,  Pollutants,  Treatment  facilities, 
Waste  disposal,  Waste  dilution,  Waste  treatment. 
Public  health,  Recreation,  Boating,  Irrigation,  Fish 
conservation,  Bacteria,  Thermal  pollution, 
Eutrophication,  Water  supply.  State  governments, 
Legal  aspects,  Adoption  of  practices. 

Pursuant  to  legislation,  the  Vermont  Water 
Resources  Board  herein  promulgates  rules  { 
governing  the  classification  of  state  waters  for 
quality  control  purposes.  All  proposed  new  or 
increased  sources  of  pollution  will  be  required  to 
provide  the  best  practical  degree  of  waste  treat- 
ment. Giving  due  consideration  to  all  factors 
pertinent  to  the  public  interest,  state  waters  are 
classified  on  the  basis  of  the  quality  of  water  to  be 
obtained  and  maintained.  Classes  of  water  include: 
(1)  public  water  supply;  (2)  recreation  and 
irrigation;  (3)  boating  and  wildlife  habitat;  (4) 
power,  navigation,  and  certain  industrial  processes; 
and  (5)  mixing  zones  for  the  dispersal  and  dilution 
of  wastes.  Chemical,  bacteriological,  and  thermal 
requirements  are  specified  for  the  various  classes  of 
water.  Discharges  are  prohibited  in  waters  used  for 
public  water  supply.  Waste  discharges  are  I 
restricted  in  other  classes  of  water,  and  treatment 
requirements  are  delineated.  Discharge  of  wastes 
containing  nutrients  which  encourage 

eutrophication      are      prohibited.      Water      type  I 
specifications    are    listed,    along    with    interstate 
waters,    designated    by    water    type.    (Smiljanich- 
Florida) 
W71-10940 


USE 


OF 


MANUFACTURE  AND 

CONTAMINANTS. 

Indiana       Stream       Pollution       Control       Board, 
Indianapolis. 

Regulations  SPC  2  (1953),  SPC  3  (1963). 

Descriptors:       'Indiana,       'Acid       mine       water,  , 
'Chemical    wastes,     'Coal    mine    wastes,    State] 
governments,       Administration,       Administrative 
agencies.     Administrative    decisions.     Regulation, 
Water  pollution,  Water  pollution  control.   W.uer 
quality.     Water    quality    control,     Water     policy,  | 
Pollution  abatement,  Mine  drainage,  Mine  wastes, 
Poisons,  Toxins. 

Any  person,  firm  or  corporation  engaged  in  the 
manufacture  or  other  use  of  cyanides  or  cyanogen 
compounds  shall  construct  all  rooms  where  such 
compounds  are  kept  so  that  none  of  said 
compounds  can  escape  by  any  means  into  any 
sewer  system  or  watercourse.  Limited  amounts  of 
such  substances  determined  by  the  Stream 
Pollution  Control  Board  not  to  be  detrimental  to 
public  health  or  any  body  of  water  shall  not  come 
under  this  provision.  Everyperson,  firm, 
corporation  or  other  legal  entity  who  owns  any  coal 
mine  or  is  engaged  in  the  handling  of  coal  in 
Indiana  shall  dispose  of  refuse,  including  gob  and 
coal  fines,  so  as  to  create  minimal  acid  mine 
drainage  and  deposits  of  coal  fines  in  the  waters  of 
Indiana.  No  gob  shall  be  used  in  road  construction 
where  it  may  cause  acid  mine  drainage  into  the 
waters  of  Indiana.  (Robinson-Florida) 
W71-I094I 
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LQUIREMENT  FOR  SUBMISSION  OF 
ONTHLY  OPERATION  REPORTS  BY 
DUSTRIAL,  COMMERCIAL,  OR 

JRICULTURAL  TREATMENT  FACILITIES. 

liana  Stream  Pollution  Control  Board, 
lianapolis. 

liana  Stream  Pollution  Control  Board, 
gulationSPC  11  (1971).  2  p. 

scriptors:  'Indiana,  'Water  pollution  control, 
/ater  quality  control,  'Waste  water  (Pollution), 
gulation,  Water  law,  Legal  aspects,  State 
lernments,  Administration,  Administrative 
:ncies,  Administrative  decisions,  Water 
llution,  Water  quality,  Pollution  abatement, 
luents.  Waste  water  disposal,  Waste  water  treat- 
nt,  Water  policy,  Water  resources. 

ery  person,  firm,  or  corporation  that  operates 
,'  type  of  waste  treatment  plant  or  discharges 
stewaters  into  the  waters  of  Indiana  shall  submit 
the  Stream  Pollution  Control  Board  monthly 
iorts  which  shall  include  flow  measurements  and 
luent  characteristics.  Wastewater  is  the  liquid 

I  water-carried  wastes  from  an  industrial, 
nmercial,  or  confined  animal  feeding  operation. 
e  Technical  Secretary  of  the  Board  shall 
scribe  the  required  frequency  for  sampling, 
asuring  the  flow,  and  determining  the 
iracteristics  of  the  effluent.  All  analytical  work 

II  be  performed  in  accordance  with  the  most 
ent  edition  of  'Standard  Methods  for  the 
imination  of  Water  and  Wastewater'  published 
the  American  Public  Health  Association.  Any 
isual  changes  in  volume  and  characteristics  of 

effluent  shall  be  reported  immediately  to  the 
:hnical  Secretary.  All  reports  shall  be  prepared 

the     certified     wastewater     treatment     plant 
:rator  and  submitted  prior  to  the  fifteenth  day  of 
following  month.  (Robinson-Florida) 
1-10942 


LES,  REGULATIONS,  CLASSIFICATIONS 
D  WATER  QUALITY  STANDARDS 
PLICABLE  TO  THE  SURFACE  WATERS  OF 
RTH  CAROLINA. 

rth  Carolina  Dep't  of  Water  and  Air  Resources, 
eigh. 

0,  17  p. 

icriptors:  'North  Carolina,  'Surface  waters, 
ater  Quality  Act,  'Standards,  Water  resources 
elopment,  Water  conservation,  Water  quality 
trol.  Pollutants,  Water  pollution  sources,  Water 
ution  effects,  Water  pollution  treatment,  Water 
rces,  Water  supply,  Water  utilization,  Water 
>urces,  Water  users,  Water  purification,  Public 
Ith,  Watersheds  (Basins),  Watershed 
lagement.  Legislation,  Institutions, 

ninistration. 

th  Carolina's  public  policy  is  declared  to  be  the 
servation  and  beneficial  development  of  its  air 

water  resources.  The  Board  of  Water  and  Air 
ources  has  formulated  rules  and  regulations  by 
ch  to  classify  the  state's  surface  waters  for  their 
it  prudent  utilization  for  the  general  welfare. 

Board  administers  a  comprehensive  program 

pollution  abatement  and  water  resources 
lagement.  Surface  waters  are  classified  for 
ain  uses  with  respect  to  quality:  ( 1 )  A-l  waters 

the  best  source  of  water  for  drinking  and 
king;  (2)  class  A-l  1  waters  are  also  excellent 
rces  of  water  supply  for  A-l  purposes  when 
perly  treated;  (3)  class  B  waters  are  restricted 
bathing  purposes;  (4)  class  C  waters  are 
ricted  to  fishing,  boating,  and  other  non- 
nming  activities;  and  (5)  class  D  waters  are  best 
1  for  agricultural,  industrial  and  navigational 
poses.  Separate  classifications  for  tidal  salt 
ers  are:  (1)  class  SA  for  commercial  shell- 
ing; (2)  class  SB  for  bathing;  and  (3)  class  SC 
fishing,  except  commercial  shell-fishing.  (Rees- 
~ida) 
1-10944 


WATER  QUALITY  STANDARDS. 

Massachusetts  Water  Resources  Commission, 
Boston.  Div.  of  Water  Pollution  Control. 

1967,  12  p. 

Descriptors:  'Massachusetts,  'Water  quality, 
'Standards,  'Water  pollution,  Pollution 
abatement,  Water  pollution  control,  Water 
pollution  sources,  Pollutants,  Sewage  effluents, 
Sewage  sludge,  Public  health.  Recreation,  Boating, 
Navigation,  Fish  conservation,  Economic  impact, 
Dissolved  oxygen,  Bacteria,  Oil,  Thermal  pollution, 
Radioactivity,  Irrigation,  Commercial  shellfish, 
Water  supply,  Legal  aspects,  Regulation. 

To  achieve  the  objective  of  the  Massachusetts 
Clean  Water  Act  and  to  assure  maximum  water 
use,  standards  are  herein  adopted  and  made 
applicable  to  all  waters.  In  the  classification  of 
waters  consideration  has  been  given  to  such  factors 
as  public  health,  public  enjoyment,  fish  and  wildlife 
conservation,  and  economic  and  social  develop- 
ment. Classifications  are  not  intended  to  permit 
indiscriminate  waste  disposal  or  to  allow  minimum 
efforts  of  waste  treatment  under  any  circumstance. 
Water  quality  criteria  for  each  water  classification 
include  maximum  levels  of  dissolved  oxygen, 
sludge  deposits  and  floating  solids,  color  and 
turbidity,  bacteria,  taste  and  odor,  pH,  temperature 
and  radioactivity.  The  classes  of  water  use  are:  ( 1 ) 
public  water  supply;  (2)  bathing  and  water  contact 
recreation;  (3)  wildlife  habitats  and  irrigation;  (4) 
navigation,  power  and  industrial  cooling;  (5) 
coastal  shellfish  and  marine  water  contact 
recreation;  (6)  marine  recreation  and  fish  habitat; 
and  (7)  marine  boating  and  industrial  cooling. 
Waters  shall  be  substantially  free  of  pollutants 
unduly  affecting  bottom  fauna,  the  physical  or 
chemical  nature  of  the  bottom,  or  spawning  of  fish 
or  their  eggs.  (Smiljanich-Florida) 
W71-10945 


POLICY  ON  WASTEWATER  TREATMENT 
PLANT  OUTFALLS. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Wisconsin  Dept.  of  Natural  Resources,  Madison, 
Wis.  (1970).  1  p. 

Descriptors:  'Wisconsin,  'Waste  water  disposal, 
'Right-of-way,  'Treatment  facilities,  Outlet  works. 
Sewage  effluents,  Waste  water  (Pollution), 
Pollution  abatement,  Water  pollution  sources, 
Ditches,  Outlets,  Administrative  agencies, 
Planning,  Legal  aspects,  Construction,  Sewage 
disposal,  Adoption  of  practices,  Regulation. 

Disposal  of  effluent  from  waste  water  treatment 
plants  into  surface  waters  with  adequate 
assimilative  capacity  may  at  times  be  impractical 
except  through  the  use  of  a  ditch  or  other 
conveyance.  It  is  the  policy  of  the  Natural 
Resources  Board  of  the  Department  of  Natural 
Resources  that,  in  such  cases,  evidence  of  obtain- 
ment  of  rights-of-way  for  effluent  discharge  be 
included  in  waste  water  treatment  project 
construction  plans.  Where  such  rights-of-way 
cannot  be  obtained,  plan  approval  may  be  granted 
by  the  Department  upon  proof  that  notice  has  been 
given  to  the  owners  across  whose  lands  the  effluent 
will  be  discharged.  (Smiljanich-Florida) 
W7 1-10946 


POLICY  ON  PHOSPHOROUS  REMOVAL 
FROM  EFFLUENT. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

1969,  1  p. 

Descriptors:  'Wisconsin,  'Phosphorus,  'Sewage 
effluents,  'Water  pollution  sources,  Water 
pollution,  Water  quality  control,  Pollution 
abatement,  Waste  water  disposal,  Waste  water 
(Pollution),  Eutrophication,  Waste  water  treat- 
ment, Treatment  facilities,  Administrative  agenc- 
ies,   Legal   aspects,   Industrial   wastes,   Municipal 


wastes,    Lake    Michigan,    Regulation,    Standards, 
Lake  basins. 

Concentrations  of  phosphorous  may  stimulate  the 
growth  of  algae,  making  waters  unsuitable  for 
certain  uses.  Sewage  effluents  often  contribute 
large  amounts  of  phosphorus  to  surface  waters.  In 
order  to  enhance  the  quality  of  water,  it  is  the 
policy  of  the  Natural  Resources  Board  of  the 
Department  of  Natural  Resources  that  waste  water 
dischargers  shall  be  required  to  provide  for  the 
removal  of  excess  amounts  of  phosphorus. 
Necessary  actions  shall  be  taken  to  achieve  an 
eighty  percent  reduction  of  the  phosphorus 
tributary  to  municipal  and  industrial  waste  treat- 
ment facilities  located  within  the  Lake  Michigan 
drainage  basin  by  December  31, 1972.  (Smiljanich- 
Florida) 
W7 1-10947 


WATER  QUALITY  ACTIVITIES. 

In:  Delaware  River  Basin  Comm.,  Annual  Report,  p 
6-12,  1969,  7  p,  1  map,  1  photo. 

Descriptors:  'Delaware  River  Basin  Commission, 
'River  basin  development,  'Water  resources 
development,  'Research  and  development, 
Interstate  compacts,  Legislation,  Legal  aspects, 
Interstate  rivers,  Projects,  Reservoir  operation, 
Fish  conservation,  Water  pollution  control,  Water 
supply.  Water  quality  control,  Pollution  abatement, 
Sewage  disposal,  Sewage  treatment.  River  basisn, 
Financing. 

Pursuant  to  the  Delaware  River  Basin  Compact  the 
Delaware  River  Basin  Commission  is  the  govern- 
mental authority  changed  with  responsibility  for 
protecting,  planning,  developing,  and  managing  the 
water  resources  of  the  basin.  This  report  reviews 
and  summarizes  the  Commission's  activities  and 
projects  for  the  year  concerning:  ( 1 )  water  quality 
within  the  basin,  (2)  the  prevention  and  cleanup  of 
pollution  spills,  (3)  water-sewerage  relationship 
studies,  (4)  progress  on  the  regional  waste  disposal 
system,  (5)  river  systems  analysis  and  management, 
(6)  development  of  watershed  associations  to 
initiate  and  coordinate  local  action,  (7)  the  status 
of  water  reservoir  capacity,  (8)  the  condition  of 
rivers,  (9)  fish  conservation  research,  ( 10)  present 
and  projected  water  supplies,  and  (11)  the  financ- 
ial status  of  the  Commission.  Specific  coverage  is 
given  Tocks  Island  area  protection  and  the 
development  of  the  Salem-Gloucester  regional 
waste  disposal  system.  (Gallagher-Florida) 
W71-10948 


COUNTY        BOARDS        AUTHORIZED        TO 
PREVENT  AND  ABATE  WATER  POLLUTION. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10949 


WATER         QUALITY  CRITERIA  FOR 

INTERSTATE  AND  COASTAL  WATERS. 

Mississippi  Air  and  Water  Pollution  Control 
Comm,  Jackson. 

Regulation  1-67A,  1968.  1 1  p. 

Descriptors:  'Mississippi,  'Water  Quality  Act, 
'River  basins,  'Standards,  Watershed 
management,  Water  quality,  Water  properties, 
Water  requirements,  Water  sources,  Water  supply, 
Pollutants,  Water  pollution  control.  Water 
utilization,  Water  users,  Public  health, 
Administrative  agencies,  Administration, 

Regulation,  Shellfish,  Recreation,  Fish 
conservation,  Wildlife,  Navigation,  Water 
resources  development,  Streams. 

The  Mississippi  Air  and  Water  Pollution  Control 
Commission  is  directed  to  prevent,  eliminate,  and 
reduce  to  acceptable  levels  the  pollution  of 
interstate  and  coastal  waters.  The  program's 
objective  is  to  protect  the  public  health  by 
guaranteeing  enhanced  water  quality  for  all  uses  of 
state  waters.  Minimum  quality  standards  applicable 
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to  all  waters  are  provided,  specifying  that  waters 
shall  be  free  from  municipal,  industrial,  and 
agricultural  wastes  that  produce  sludge  deposits; 
toxic  substances  harmful  to  human  and  aquatic  life; 
and  other  deleterious  discharges.  Specific  water 
quality  criteria  are  provided  for:  ( 1 )  public  water 
supplies,  (2)  shellfish  harvesting  areas,  (3) 
recreation  areas,  (4)  fish  and  wildlife,  (5) 
agricultural  and  industrial  water  supplies,  and  (6) 
navigation  and  utility  use.  Standards  include 
maximum  amounts  of:  (1)  dissolved  oxygen;  (2) 
pH;  (3)  temperature;  (4)  bacteria;  (5)  specific 
conductance;  (6)  dissolved  solids;  (7)  toxic 
substances;  and  (8)  color,  taste  and  odor- 
producing  substances.  A  list  of  stream 
classifications  is  provided.  (Rees-Florida) 
W71-I0950 


WATER  CLASSIFICATION-STANDARDS 

SYSTEM  FOR  THE  STATE  OF  SOUTH 
CAROLINA. 

South  Carolina  Pollution  Control  Authority, 
Columbia. 

1971.  14p. 

Descriptors:  *South  Carolina,  'Standards,  *Water 
quality  control,  'Water  pollution  control.  Water 
Quality  Act,  Regulation,  Water  quality,  Waste 
disposal,  Water  pollution.  Pollution  abatement, 
Legal  aspects,  Legislation,  Fish  conservation! 
Thermal  pollution.  Sewage  treatment,  Waste  treat- 
ment. Public  health,  State  jurisdiction,  State 
governments,  Non-structural  alternatives, 

Specifications. 

South  Carolina's  public  policy  requires  the 
maintenance  of  reasonable  water  purity  standards 
consistent  with  the  public  welfare,  maximum 
employment,  industrial  development,  and  the 
protection  of  wildlife.  Implementing  this  policy,  the 
Pollution  Control  Authority  herein  adopts  rules 
which:  ( 1 )  set  specific  water  quality  standards  for 
classifying  all  waterbodies,  (2)  prohibit  the  use  of 
water  solely  for  transporting  wastes,  (3)  prohibit 
waste  discharge  without  secondary  treatment  or  its 
equivalent,  (4)  establish  the  priority  of  main  stream 
standards  over  tributary  standards,  (5)  establish 
procedures  for  determining  quality  standard 
compliance,  (6)  prohibit  the  discharge  of  certain 
wastes  harmful  to  fish,  (7)  set  general  criteria  for 
applying  quality  standards,  (8)  provide  exceptions 
to  quality  standards  where  pollution  levels  result 
from  natural  causes,  and  (9)  establish  specific 
thermal  pollution  standards  in  certain  streams  and 
rivers.  (Gallagher-Florida) 
W7I-I0951 


CONTROL,  PREVENTION,  AND  ABATEMENT 
OF  POLLUTION  OF  SURFACE  WATERS. 

For  primary  bibliographic  entry  see  Field  06E 
W7I-I0952 


WYOMINC  SPILLS  CONTINGENCY  PLAN. 

Wyoming    Dept.    of  Health    and    Social    Services, 
Cheyenne.  Div.  of  Health  and  Medical  Services. 

1971    21  p,  3  append. 

Descriptors:  'Wyoming.  'Pollution  abatement, 
•Water  pollution  control,  'Oily  water,  Water 
pollution.  Oil,  Water  quality  control.  Water 
pollution  sources.  Water  pollution  treatment. 
Pollutants,  Waste  disposal,  Path  of  pollutants. 
Barriers,  Engineering  structures.  Oil  wells,  Oil' 
industry,  Oil  reservoirs.  Short-term  planning.  State 
governments.  Administrative  agencies,  Regulation, 
Legal  aspects,  Supervisory  control  (Power), 
Adoption  of  practices 
Identifiers   'Oil  spills. 

ro  assure  prompt  and  effective  response  to  the 
problem-!  created  by  accidental  spills  of  oil  and 
other  hazardous  substances,  a  Wyoming 
tingency  plan  is  herein  adopted  Its  primary 
goal  if  to  limit  damage  to  property,  wildlife,  or  the 


environment  from  oil  spills.  Immediately  upon  the 
observance  of  a  spill  which  could  possibly  result  in 
pollution,  designated  state  officials  shall  be 
notified.  Information  concerning  the  spill, 
including  the  location  of  the  spill,  the  amount  and 
nature  of  the  substance  spilled,  the  distance  to  the 
nearest  public  water  supply,  and  the  status  of 
containment,  shall  be  given  to  the  Environmental 
Protection  Agency.  An  investigation  team  shall  be 
dispatched  to  the  site  to  determine  the  severity  of 
the  spill  and  the  need  for  specific  action  such  as: 
(1)  source  control  procedures,  (2)  salvage 
operations,  (3)  boom  or  physical  barrier 
placement,  or  (4)  other  appropriate  methods 
having  no  adverse  effects  on  the  aquatic  environ- 
ment. After  the  pollutants  are  confined,  action 
shall  be  started  to  remove  the  pollutant  from  the 
water  and  on  shore  areas.  The  discharger  shall  be 
legally  responsible  for  all  costs  incurred  by  the 
state.  (Smiljanich-Florida) 
W71-10953 


WATER  POLLUTION  CONTROL 

(ADMINISTRATIVE  ORGANIZATION). 

For  primary  bibliographic  entry  see  Field  06E 
W71-10955 


WATER  QUALITY  STANDARDS. 

For  primary  bibliographic  entry  see  Field  06E 
W71-10956 


WATER  POLLUTION  CONTROL. 

For  primary  bibliographic  entry  see  Field  06E 
W71-10957 


NEBRASKA    CLEAN    WATERS    COMMISSION 
ACT. 

For  primary  bibliographic  entry  see  Field  06E 
W71-10958 


ARKANSAS    WATER    WELL   CONSTRUCTION 
ACT. 

For  primary  bibliographic  entry  see  Field  06E 
W71-10959 


RULES  AND  REGULATIONS  FOR 

SUBSURFACE  DISPOSAL  SYSTEMS. 

Colorado  Dept.  of  Health,  Denver.  Water  Pollution 
Control  Commission. 


1970.  9  p. 

Descriptors:  'Colorado,  'Waste  disposal, 
'Injection  wells,  'Regulation,  Permits, 
Administrative  agencies,  Administrative  decisions, 
Injection,  Well  permits,  State  governments! 
Adoption  of  practices,  Construction,  Standards. 

Conditions  for  the  location,  construction,  and 
operation  of  subsurface  disposal  systems  are 
provided  by  these  Colorado  Department  of  Health 
regulations.  Following  a  comprehensive  list  of 
definitions  of  applicable  terms,  the  regulations 
provide  that  subsurface  disposal  systems  will  not  be 
operated  without  a  permit.  Permits  will  be  issued 
upon  application  and  a  finding,  after  notice  and 
hearing,  that  no  substantial  adverse  affect  upon 
Colorado  waters  will  occur  from  the  proposed 
disposal.  The  Commission  may  require  other 
pollution  abatement  and  control  measures  as  a 
condition  subsequent  to  granting  a  permit.  Permit 
applications  must  include  a  very  comprehensive 
description  of  the  project  and  the  surrounding  area, 
including  descriptions  of:  ( 1 )  well  engineering 
data;  (2)  geological  and  physical  characteristics  of 
the  injection  interval  and  the  over-  and  under-lying 
impermeable  barriers;  (3)  waste  characteristics; 
(4)  mineral  resources  present  in  the  area;  and  (5) 
local  topography,  industry,  agriculture  and 
population.  The  preliminary  review  of  applications 
is  possible  and  administrative  due  process  is 
afforded  through  the  notice  and  hearing  provisions. 
Notice    and    hearing    are    also    required    for    the 


termination  and  abandonment  of  existing  systems 
Liability  under  statutory  or  common  law,  however 
is     not     absolved     by     compliance     with     thes< 
regulations.  (Hart-Florida) 
W7 1-1 0960 


GUIDELINES  FOR  CONTROL  OF  WATEB 
POLLUTION  FROM  MINE  DRAINAGE. 

Colorado  Dept.  of  Health,  Water  Pollution  Control 
Comm,  Denver. 

1970.  10  p,  30ref,  3  append. 

Descriptors:  'Colorado,  'Water  pollution  control, 
•Mine  drainage,  'Mine  wastes,  Acid  mine  water! 
Chemical  wastes,  Mine  acids,  Mine  water,  Mining! 
Waste  disposal,  Mining  engineering,  Water 
pollution  sources,  Water  pollution  treatment, 
Water  pollution  effects,  Pollutants,  Pollution 
abatement,  Administrative  agencies,  Regulation, 
Streams. 

Regulations  governing  mine  drainage  are  discussed 
in  these  guidelines  for  control  of  water  pollution 
from  mine  drainage.  Additionally,  the  effects  of 
acid  and  mineral  pollutants  from  mines  are 
delineated.  In  order  to  control  pollution  from  mine 
drainage:  (1)  surface  waters  and  groundwaters 
should  be  diverted  to  prevent  entry  or  reduce  the 
flow  of  water  into  and  through  workings;  (2)  water 
entering  the  works  should  be  handled  so  as  to 
minimize  the  formation  and  discharge  of  pollution- 
causing  drainage;  (3)  mining  refuse  should  be  han- 
dled so  as  to  minimize  pollutional  drainage,  and 
selective  placement  of  waste  materials  to  avoid 
percolation  of  surface  waters  through  them  should 
be  practiced;  (4)  polluted  drainage  from  mining 
operations  should  receive  remedial  treatment 
necessary  to  maintain  the  level  of  quality  required 
by  classification  of  receiving  waters;  (5)  discharge 
of  pollutional  mine  drainage  to  state  waters  should 
not  be  permitted  unless  the  quality  of  receiving 
waters  will  not  be  violated,  and  discharges  should 
be  equated  to  fluctuations  in  flow;  (6)  mine-closing 
measures  should  minimize  discharge  of  acid/toxic 
mine  drainage;  and  (7)  reuse  of  mine  drainage  for 
other  purposes  should  be  considered.  (Hart- 
Florida) 
W71-10961 


PUBLIC  HEARINGS  (CERTAIN  COMMISSION 
ACTION         PREDICATED         ON  PUBLIC 

HEARINGS). 

Kentucky   Water  Pollution  Control  Commission, 

Frankfort. 

For  primary  bibliographic  entry  see  Field  06E 

W71-10962 


RULES  FOR  SITE  LOCATION  APPROVAL  OF 
SEPTIC  TANK  SYSTEMS. 

Colorado  Dept.  of  Health,  Denver.  Water  Pollution 
Control  Commission. 

1971.  6p,  1  tab. 

Descriptors:  'Colorado,  'Water  pollution  control, 
'Septic  tanks,  'Sewage  disposal,  Administrative 
agencies,  Administrative  decisions.  Regulation, 
Water  pollution,  Water  pollution  sources,  Water 
pollution  effects,  Water  quality,  Water  quality 
control.  Domestic  wastes,  Sewage  bacteria, 
Cesspools,  Sewage  treatment,  Pollutants,  Pollution 
abatement,  Soil  contamination,  Absorption, 
Sanitary  engineering,  Waste  disposal,  Public 
health,  Human  population. 

The  limited  capacity  of  septic  tank  sewage-disposal 
systems  to  remove  bacteria  and  viruses  restricts 
their  use  to  sparsely  populated  areas.  Septic  tanks 
must  also  be  located  a  minimum  distance  from 
water  supply  wells  and  watercourses.  The 
economic  justification  for  public  sewerage  under 
various  population  densities  is  illustrated  in  this 
regulation.  Septic  tank  sites  must  satisfy  the 
following  criteria  established  by  the  Colorado 
Water    Pollution    Control    Commission:     (1)    a 
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percolation  rate  of  at  least  1  inch/hr;  (2)  pollution 
of  contiguous  property  must  be  avoided;  (3)  sites 
must  be  100  feet  from  any  water  supply  well,  50 
feet  from  any  watercourse,  and  10  feet  from 
dwellings  and  property  lines;  (4)  impervious  strata 
must  be  4  feet  below  absorption  field  trenches;  and 
(5)  septic  tanks  must  comply  with  United  States 
Public  Health  Service  design  standards.  Seepage 
pits  may  be  used  where  absorption  fields  are 
impractical.  All  proposed  subdivisions  must  be 
submitted  to  the  Commission  for  consultation  on 
planned  sewage  treatment  facilities.  The 
Commission  may  identify  portions  of  the  state  in 
which  unregulated  septic  tank  flow  might  cause 
pollution.  In  such  areas,  specific  authorization  for 
septic  tank  installation  must  be  obtained.  Violation 
of  these  regulations  constitutes  a  misdemeanor 
punishable  by  fine.  (Hart-Florida) 
W71-10963 


WATER  QUALITY  STANDARDS  FOR 
SURFACE  WATERS  OF  NORTH  DAKOTA. 

North  Dakota  State  Dept.  of  Health,  Bismarck. 

North  Dakota  State  Dep't  of  Health,  Bismarck,  ND 
(1970).  25  p,  39ref. 

Descriptors:  'North  Dakota,  'Water  quality, 
•Water  quality  control,  'Standards,  Aquatic 
microbiology,  Biochemical  oxygen  demand.  Color, 
Mineralogy,  Nitrates,  Nutrients,  Odor,  Public 
health.  Radioactivity,  Recreation,  Taste,  Water 
chemistry.  Water  pollution,  Water  pollution 
control.  Waste  treatment. 

Water  quality  standards  established  for  North 
Dakota  are  promulgated  in  this  pamphlet.  No 
untreated  domestic  sewage  may  be  discharged  into 
surface  waters,  and  no  untreated  industrial  wastes 
which  may  endanger  public  health  or  other  users 
may  be  discharged.  Furthermore,  discharges  are 
prohibited  which  may:  (1)  cause  slime  or  sludge 
deposits,  (2)  create  odors  or  color  the  water,  (3) 
result  in  floating  debris  or  scum,  or  (4)  cause 
toxicity.  Water  quality  standards  for  particular 
rivers  are  specified,  including  standards  governing 
water  usage,  temperature,  coliform  organisms, 
acidity,  designated  chemical  amounts, 

radioactivity,  and  unspecified  substances  in  the 
waters  of:  (  1 )  the  Red  River  of  the  North,  Boise  de 
Sioux,  Sheyenne,  and  Pembina  Rivers;  (2)  the 
Missouri,  Little  Missouri,  and  Yellowstone  Rivers, 
(3)  the  James  River,  and  (4)  the  Souris  and  Des 
Lacs  Rivers.  (Hart-Florida) 
W71-10964 


ENFORCEMENT  OF  WATER  POLLUTION 
LAWS  IN  OKLAHOMA. 

Oklahoma  Law  Review,  Vol  22,  No  3,  p  317-345 
(1969).  29  p,  180  ref. 

Descriptors:  'Oklahoma,  'Water  pollution 
sources,  'Administrative  agencies,  'Pollution 
abatement,  Watercourses  (Legal),  Surface  waters, 
Groundwater,  Water  supply.  Water  reuse,  Water 
sources.  Industrial  wastes,  Farm  wastes,  Sewage, 
Waste  disposal,  Waste  treatment,  Water  users, 
Water  quality,  Standards,  Wildlife  conservation. 
Oil  industry,  Saline  water  intrusion,  Toxins, 
Sediments,  On-site  investigations,  Hydrologic 
cycle. 

The  article  examines  first  the  factors  determining 
the  nature  and  extent  of  water  pollution:  ( I )  the 
character  of  the  state's  water  resources,  their 
quality,  quantity,  and  availability;  and  (2)  the 
causes  of  water  pollution  categorized  into  the 
petroleum  and  other  industries,  agriculture,  and 
municipal  wastes.  The  second  section  of  the  article 
examines  water  pollution  law  as  implemented  by 
case  law,  legislation,  or  regulatory  agencies'  rules. 
Private  remedies  are  discussed  in  regard  to:  ( 1 ) 
injuries  to  land  and  chattels;  (2)  nature  of 
defendant's  act;  (3)  nature  of  recovery;  (4) 
plaintiff's  standing;  (5)  defenses;  (6)  injury  to 
water  use  rights;  and  (7)  statute  of  limitations.  The 
growth   of  a   comprehensive   state   administrative 


program  is  explained.  There  are  six  agencies  which 
administer  this  program:  (  1 )  the  Pollution  Control 
Coordinating  Board  has  various  coordinating 
functions;  (2)  the  Water  Resources  Board 
performs  industry  plant  inspections;  (3)  the 
Corporation  Commission  regulates  the  petroleum 
industry's  activities;  (4)  the  Health  Department 
regulates  the  water  supply  and  sewage  disposal;  (5) 
the  Department  of  Agriculture  regulates  pesticides, 
and  (6)  the  Department  of  Wildlife  Conservation. 
(Rees-Florida) 
W71-10965 


NEW  WINE  IN  OLD  BOTTLES:  THE  FEDERAL 
REFUSE  ACT  PERMIT  PROGRAM, 

Joseph  A.  Towers. 

Louisiana  Bar  Journal,  Vol  18,  No  4,  p  243-249, 

1971.  7  p,  11  ref. 

Descriptors:  'Rivers  and  Harbors  Act,  'Permits, 
'Water  pollution  control,  'Administrative  agenc- 
ies, Waste  disposal,  Legislation,  Federal  govern- 
ment, Administrative  decisions,  Legal  aspects, 
Water  Quality  Act,  Pollution  abatement,  Navigable 
waters,  Regulation,  Adoption  of  practices, 
Administration,  State  governments,  Oil  wastes. 
Identifiers:  Water  Pollution  Control  Act  of  1 970. 

Pursuant  to  section  13  of  the  Refuse  Act  of  1899 
and  President  Nixon's  Executive  Order  Number 
1  1574,  the  federal  government  will  issue  permits  to 
regulate  pollutants  discharged  into  navigable 
waters  of  the  United  States.  The  Secretary  of  the 
Army  has  primary  responsibility  for  regulating  the 
program  and  evaluating  permit  applications.  The 
Secretary  is  to  coordinate  his  actions  with  the 
Environmental  Protection  Agency.  The  Chief  of 
Engineers  will  issue  permits  utilizing  three  criteria: 
(1)  impairment  to  navigation;  (2)  water  quality 
standards;  and  (3)  impact  upon  fish  and  wildlife 
resources.  Applications  will  not  be  processed  until 
a  letter  is  received  from  the  state  counterpart  to  the 
Chief  of  Engineers  describing  the  state's  position 
on  issuing  a  permit.  Public  notice  and  hearing  are 
required  for  certain  applications.  Permits  may  not 
be  issued  for  more  than  five  years.  The  Refuse  Act, 
enacted  in  1899,  applies  to  discharges  not 
necessarily  impeding  navigation.  The  enactment  of 
the  Water  Pollution  Control  Act,  however,  has 
greatly  diminished  the  role  of  the  Refuse  Act  by 
providing  a  comprehensive  oil  pollution  abatement 
program.  Therefore,  no  permits  will  be  issued 
under  the  Refuse  Act  to  discharge  harmful  quantit- 
ies of  oil.  (Hart-Florida) 
W71-10966 


ECONOMIC  INCENTIVES  FOR  POLLUTION 
ABATEMENT:  APPLYING  THEORY  TO 
PRACTICE, 

Kenneth  R.  Reed 

Arizona  Law  Review,  Vol   12,  No  3,  p  511-542, 

1970.  32  p,  1  tab,  118  ref. 

Descriptors:  'Pollution  abatement,  'Economics, 
'Regulation,  'Governments,  Water  pollution.  Air 
pollution,  Benefits,  Cost  allocation,  Costs, 
Economic  justification.  Legal  aspects,  Resource 
allocation,  Social  aspects,  River  regulation, 
Permits,  Standards,  Waste  disposal,  Waste  treat- 
ment, Water  pollution  treatment,  Waste  water 
treatment,  Water  pollution  control,  Financing, 
Taxes. 

This  article  examines  pollution  in  economic  terms, 
identifies  the  major  categories  of  control,  and 
examines  the  use  of  economic  incentives  as  a 
means  of  encouraging  abatement  by  industry.  The 
economic  view  of  pollution  sees  the  resulting 
damage  to  the  environment  as  the  result  of  a 
breakdown  in  the  market  economy.  The  major 
problem  is  to  force  the  polluter  to  bear  the 
economic  costs  of  his  actions  directly  rather  than 
shifting  these  costs  to  society  via  pollution.  Govern- 
mental pollution  abatement  efforts  are  classified 
into  three  areas:  ( 1 )  regulation  of  the  polluter 
through  establishment  of  minimum  standards,  (2) 
subsides  in  the  form  of  tax  incentives  by  both  the 


federal  and  state  governments,  and  (3)  waste 
discharge  fees.  Various  state  tax  systems  are 
examined;  the  relief  provisions  are  deemed  to 
reduce  the  polluter's  economic  cost  of  abatement 
but  fail  to  satisfy  the  underlying  need  for  an  actual 
incentive  to  reduce  pollution.  After  studying  a 
German  system  and  a  recent  Vermont  anti- 
pollution system,  the  most  desirable  form  of 
pollution  control  is  deemed  to  be  a  system  of 
emission  charges  which  creates  incentive  for 
abatement.  (Horwitz-Florida) 
W71-10967 


WATER  POLLUTION  CONTROL  IN 
WASHINGTON, 

L.  A.  Powe,  Jr. 

Washington  Law  Review,  Vol  43,  No  1 ,  p  425-453, 

1967.  29  p,  190  ref. 

Descriptors:  'Washington,  'Water  pollution 
control,  'Pulp  wastes,  'Administrative  agencies, 
Regulation,  Legislation,  Legal  aspects,  Water  law. 
State  governments.  Water  pollution,  Effluents, 
Water  quality  control.  Standards,  Waste  disposal, 
Pulp  and  paper  industry,  Sulfite  liquors,  Environ- 
mental engineering,  Waste  treatment,  Political 
aspects.  Pollution  abatement,  Water  pollution 
sources.  Permits,  Federal  government,  State 
jurisdiction,  Supervisory  control  (Power), 
Institutional  constraints. 

Water  pollution  control  authority  in  the  state  of 
Washington  is  vested  in  the  Washington  Pollution 
Control  Commission.  This  comment  examines  the 
Commissions's  attempts  to  secure  improved  water 
quality  in  Puget  Sound.  Prior  to  1955,  the 
Commission  did  not  utilize  its  legal  powers  but 
relied  primarily  on  the  use  of  persuasive  pressure  to 
secure  compliance  with  its  regulations.  The  pulp 
mills,  Washington's  largest  polluters,  generally 
cooperated  with  the  Commission.  A  1955  statute, 
however,  required  permits  for  industrial  discharges 
of  waste  into  state  waters.  The  Commission  was 
authorized  to  issue  permits  conditioned  upon  water 
quality  standards  designed  to  prevent  undue 
pollution.  The  pulp  industry  was  unwilling  to 
comply  voluntarily  when  the  standards  were 
tightened.  This  case  study  details  the  legal 
questions  raised  by  the  pulp  industry  and  the  efforts 
of  the  Commission  to  secure  compliance.  Such 
efforts  included  a  federal-state  conference,  a  five- 
year  study  of  the  problem,  and  new  state  and 
federal  legislation.  Although  complete  pollution 
abatement  has  not  been  attained,  future 
enforcement  of  water  quality  standards  appears 
more  likely  due  to  new  legislation  and  the 
Commission's  increased  expertise.  (Johnson- 
Florida) 
W71-10968 


WATER  POLLUTION:  AN  AFFIRMATIVE 
RESPONSE  BY  THE  CALIFORNIA 

LEGISLATURE, 

Ronald  B.  Robie. 

Pacific  law  Journal,  Vol  1 ,  No  1,  p  2-35,  1970.  34 

p,  181  ref. 

Descriptors:  'California,  'Water  pollution  control, 
'Administrative  agencies,  'Water  policy, 
Abatement,  Pollution  abatement,  Water  quality 
control,  Water  pollution  treatment,  Water  treat- 
ment, Waste  treatment,  Water  Quality  Act, 
Competing  uses.  Regulation,  Legislation,  Water 
permits,  Control,  Inspection,  Legal  aspects, 
Standards. 

This  article  discusses  in  detail  the  provisions  of  the 
new  California  water  pollution  law  and  compares  it 
with  the  old  law.  The  new  law  provides  a  modern 
framework  within  which  growth  of  the  state's 
economy  can  be  managed  in  a  manner  which 
enhances,  rather  than  desecrates,  the  environment 
and  water  resources.  Administration  of  the  act 
remains  in  nine  regional  boards  and  the  State 
Water  Resources  Control  Board,  whose  power  has 
been  increased.  The  beneficial  uses  to  be  protected 
are  enumerated  and  expanded  to  include  esthetic 


65 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


enjoyment,  but  waste  disposal  has  been 
conspicuously  eliminated.  The  powers  and  duties 
of  the  regional  and  state  boards  are  discussed, 
along  with  the  methods  of  enforcement  and 
implementation  of  discharge  requirements.  Two  of 
the  more  significant  enforcement  tools  discussed 
are  the  cleanup  provisions  and  the  increased  civil 
monetary  remedies.  The  enforcement  provisions 
are  deemed  sufficient  to  allow  prompt  punishment 
of  violations.  The  two  major  problems  not  solved 
by  the  new  law  are  considered  to  be  a  lack  of 
sufficient  funds  and  inadequate  control  over  local 
land  use  policies.  (Horwitz-Florida) 
W71-10969 

06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  of  Planning 


THE  SIMULATED  CITY:  THE  USE  OF  SECOND 
GENERATION  GAMING  IN  STUDYING  THE 
URBAN  SYSTEM, 

Envirometrics,  Inc. 

Peter  House. 

Socio-Economic  Planning  Sciences,  Vol  4,  p  97- 

106,  1970.  I  fig. 

Descriptors:  *City  planning,  'Computer  models, 
Methodology,  Cities,  Simulation  analysis,  Planning. 
Identifiers:  'Gaming,  *Urban  system,  Urban 
environment. 

Solving  the  growing  and  pressing  problems  of  those 
who  live  in  and  govern  our  urban  environment 
require  imagination,  ability  and  foresight.  A  unified 
and  creative  approach  to  be  effective  needs  to  be 
undertaken  jointly  by  the  academic,  business  and 
government  communities.  Although  gaming  will 
not  provide  the  ultimate  solution  to  urban 
problems,  it  can  give  the  educator,  researcher, 
planner  and  administrator  an  effective,  flexible 
approach  with  which  to  tackle  urban  problems  and 
solutions.  New  gaming  techniques  are  described, 
particularly,  environmental  and  modular  modeling. 
These  operational  simulations  are  computer- 
assisted  models  which  combine  the  mathematical, 
role-playing  and  systemic  aspects  of  earlier  games. 
(Davis-Chicago) 
W71-10529 


PUBLIC    INVESTMENT  CRITERIA   AND   IDLE 
RESOURCES:  A  REGIONAL  ANALYSIS, 

Grinnell  Coll.,  Iowa. 

For  primary  bibliographic  entry  see  Field  06B. 

W7I-10531 


SYSTEMS  ANALYSIS  AS  A  TECHNIQUE  FOR 
SOLVING  SOCIAL  PROBLEMS  -  A  REALISTIC 
OVERVIEW, 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  06B. 

W7I-I0534 


URBAN  IMPROVEMENT  PROGRAMMING 
MODELS, 

Barton-Aschman  Associates,  Inc.,  Chicago,  III. 
Darwin  G.  Stuart. 

Socio-Economic  Planning  Sciences,  Vol  4,  p  217- 
238,  1970.  7  tab,  8  rcf. 

Descriptors:         'City         planning,         'Analytical 
techniques,  'Mathematical  models.  Mathematical 
studies.  Methodology,  Planning 
Identifiers;    'Mathematical    programming.    Urban 
improvement,  Objectives.  Goals 

The  potential  application  of  mathematical 
programming  in  the  evaluation  of  alternative  urban 
plans  and  improvement  programs  is  explored  After 
a  brief  review  of  past  modeling  efforts,  an 
examination  of  the  problems  likely  to  be 
encountered  in  identifying  and  measuring  specific 


objectives  and  programs  is  presented.  The  Model 
Cities  Program  is  used  as  an  example.  A  simple 
linear  programming  model  is  subsequently 
developed,  built  around  a  matrix  of  relative 
effectiveness  coefficients,  a  set  of  performance 
standards,  and  appropriate  program  budgets. 
Finally,  potential  applications  of  the  model  are 
surveyed,  and  examples  of  its  use  in  testing  and 
evaluating  basic  Model  Cities  programs  and 
objectives  presented.  This  exploratory  study 
attempts  to  draw  several  basic  guidelines  for 
continuing  research  effort.  First,  the  need  for 
consistency  and  comparability  in  the  selection  of 
quantitative  measures  or  indices  of  goal 
achievement  is  examined.  Second,  the  need  to 
express  alternative  programs  and  policies  in  terms 
of  three  essential  characteristics  -  the  objectives  to 
which  they  are  related,  the  impact  or  effectiveness 
which  they  will  have  in  achieving  each  objective, 
and  the  costs  associated  with  varying  levels  of 
effectiveness  -  is  illustrated.  Third,  it  is  essential 
that  a  common  measure  of  goal  achievement  must 
be  developed.  Fourth,  it  must  be  understood  that 
programs-objectives  effectiveness  matrices  of  this 
type  will  require  a  prodigious  amount  of  supporting 
research  and  analysis  in  order  to  predict  the 
individual  impacts  of  alternative  programs  and 
policies.  Finally  the  sensitivity  analysis  of  all 
variables  and  parameters  within  a  mathematical 
programming  problem  can  provide  a  good  deal  of 
information  on  relative  costs,  effectiveness  and 
trade-offs.  (Davis-Chicago) 
W71-10536 


TESTIMONY   FOR   THE   DEFENSE   -   A   CASE 
FOR  COMPUTERS, 

Vitro  Labs.,  Silver  Spring,  Md. 

Alan  L.  Weiser. 

Socio-Economic  Planning  Sciences,  Vol  4,  p  407- 

414,  1970.  7  ref. 

Descriptors:       'City       planning,       'Management, 

'Decision   making,  Computer  models,  Computer 

programs,  Planning. 

Identifiers:       'Computer       technology,       Public 

management. 

An  indictment  has  been  lodged  against  computers, 
claiming  that  computer  system  implementation 
tends  to  usurp  attention  away  from  the  more 
pressing  problems  of  urban  planning.  Furthermore, 
it  has  been  charged  that  computers  should  not  be 
permitted  a  role  in  high  level  bureaucratic  and 
legislative  decision  making.  The  troubled  times 
which  our  cities  are  experiencing  bear  bitter 
witness  to  the  fact  that  past  independent,  intuitive 
judgement  has  not  satisfactorily  met  the  challenge 
of  urban  societal  planning.  Computer  technology, 
coupled  with  technical  advances  in  urban  sciences, 
provides  a  powerful  tool  for  use  in  creative  public 
management.  It  is  administratively  inefficient  use 
of  resources  to  relegate  the  computer  to  handle 
only  routine  clerical  tasks.  (Davis-Chicago) 
W7I-10537 


AN  OPTIMUM  PATH  TO  RESERVOIR  DESIGN 
BASED  ON  THE  WORTH  OF  DATA, 

Geological  Survey,  Fort  Collins,  Colo.  Engineering 

Research  Center. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-I0573 


DEVELOPMENT      OF      A      STATE      WATER- 
PLANNING  MODEL:  PART  I 
METHODOLOGY, 

Montana  Univ.,  Bozeman.  Joint  Water  Resources 
Research  Center. 

Donald  W .  Boyd,  and  Theodore  T.  Williams. 
Available  from  the  National  Technical  Information 
Service  as  PB-201  694,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Report  15,  April  1971,  107  p,  3  fig,  7 
ref,  I  3  append.  OWRR  Project  B-029-MONT  (2) 

Descriptors:  'Planning,  'Methodology,  'Systems 
analysis,  'Model  studies,  Montana,  Mathematical 
models,  River  basins,  Hydrologic  models, 
Computer  models.  Data  collections. 


Identifiers:    Correlation    model,    Balance    model, 
Peripheral  model,  Data  requirements. 

Expertise  from  the  fields  of  hydrology  and 
operations  research  was  combined  to  produce  a 
'State  Water-Planning  Model'.  Begun  in  September 
1968,  completion  is  scheduled  for  June  1972  The 
mathematical  model,  intended  for  solution  by 
digital  computer,  is  being  designed  for  the  Montana 
State  Water  Resources  Board,  and  will  be  operated 
in  conjunction  with  their  data  bank.  The 
combination  is  envisioned  to  provide  a  system 
which  can  be  interrogated  to  determine  quickly 
and  accurately  the  likely  effects  on  the  State's 
water  regime  of  proposed  changes  in  management 
practices.  This  report  details  the  methodology  that 
was  formulated  to  develop  a  State  Water-Planning 
Model,  the  first  phase  of  which  encompassed  the 
whole  of  Montana  and  included  all  portions  of 
those  river  basins  contained  within  its  political 
boundaries.  First,  a  correlation  model;  second,  a 
balance  model;  and  third,  a  peripheral  model  were 
developed  to  illustrate  general  and  procedural 
guidelines.  (Holje-Montana) 
W71-10641 


VERIFICATION  OF  MODELS  AND  BASIC 
DATA  USED  IN  THE  MANAGEMENT  AND 
CONTROL  OF  WATER  QUALITY, 

Washington  State  Univ.,  Pullman.  Water  Research 

Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10646 


A  MODEL  FOR  SIMULATING  RESIDENTIAL 
DEVELOPMENT  IN  RESERVOIR 

RECREATION  AREAS, 

North     Carolina     Univ.,     Chapel     Hill.     Water 

Resources  Research  Inst. 

Raymond  J.  Burby,  III,  Thomas  G.  Donnelly,  and 

Shirley  F.  Weiss. 

Available  from  the  National  Technical  Information 

Service  as  PB-201  750,  $3.00  in  paper  copy,  $0.95 

in   microfiche.    Report   No.    52,    North    Carolina 

Water  Resources  Research  Institute,  Raleigh,  May 

1971,  137p,  3  fig,  16  tab,  21  ref,  5  append.  OWRR 

Project  B-012-NC  (9). 

Descriptors:  'Reservoirs,  Impoundments, 

'Recreation,  'Reservoir  sites,  Land  development, 
Land  use,  Land  ownership,  Urbanization,  'Model 
studies.  Simulation  analysis,  Southeast  US. 
Identifiers:  'Residential  development,  'Reservoir 
recreation. 

The  demand  for  water-oriented  recreational  land 
has  rapidly  increased  over  the  past  25  years.  This 
demand  extends  beyond  the  day  and  weekend 
usage  typical  of  intermediate  recreation  facilities  to 
a  growing  desire  by  households  for  primary  and 
vacation  homesites  in  reservoir  areas.  The  limited 
knowledge  of  land  development  processes  in  the 
vicinity  of  reservoirs  and  the  suddenness  of  the 
"acation  home  'explosion'  have  generally  limited 
the  extent  to  which  interrelationships  among  land 
and  water  uses  and  the  service  and  regulatory 
requirements  of  shoreline  residential  development 
have  been  anticipated  prior  to  reservoir  impound- 
ment. Given  the  expected  growth  in  demand  for 
residential  land  in  reservoir  areas,  a  reliable, 
objective  method  of  forecasting  development  is 
clearly  required.  The  land  development  simulation 
model  presented  in  this  report  is  addressed  to  this 
need.  The  model  simulates  reservoir  area  resident- 
ial location  patterns  through  a  randomizing 
procedure  in  which  households  are  assigned  to  sites 
on  the  basis  of  the  supply  of  land  available  and  its 
attractiveness  for  recreational  and  permanent 
residential  use.  The  specification  of  sites,  supply  of 
land,  and  number  of  households  to  be  allocated  are 
exogenous  inputs  to  the  model.  They  describe  both 
the  supply  and  demand  for  reservoir  area  land  and, 
through  the  effects  of  policy  measures  on  available 
land  and  its  attractiveness,  the  potential  leverage 
which  reservoir  owners  and  public  officials  can 
exert  on  the  development  process.  Operating  on 
these  inputs,  the  computer  program  selects  units  of 
development  to  be  allocated,  sequentially  examines 
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ch  site  in  a  reservoir  area,  notes  the  combined 
feet  of  the  amount  of  vacant  land  and  its 
tractiveness  for  development,  and  decides  on  a 
obabilistic  basis  where  development  is  to  be 
ocated.  (See  also  W7 1-10757). 
71-10758 


PDEL:  AN  ALTERNATIVE  TO  HYBRID  COMP- 
UTATION, 

California  Univ.,  Los  Angeles.  Dept.  of  Computer 

Science. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-10863 


SIMULATION  MODELS  OF  WATER  SUPPLY 
FOR  IRRIGATION  IN  WATER  RESOURCES 
SYSTEMS, 

For  primary  bibliographic  entry  see  Field  03F. 
W71-10870 


•PLICATION  OF  A  LARGE  SCALE 
)NLINEAR  PROGRAMMING  ALGORITHM 
)  POLLUTION  CONTROL, 

annert       Graduate       School       of       Industrial 

Iministration,  Lafayette,  Ind. 

r  primary  bibliographic  entry  see  Field  05G. 

71-10799 


STEMS    ANALYSIS    FOR    GROUNDWATER 
\NAGEMENT,  PHASE  II, 

lifornia      Univ.,     Berkeley.      Dept.     of     Civil 

gineering. 

r  primary  bibliographic  entry  see  Field  04B. 

71-10850 


'TIMUM  CONJUNCTIVE  USE  OF  A  DUAL- 
RPOSE  DESALTING  PLANT  AND  A 
RFACE  WATER  RESERVOIR, 

lifornia      Univ.,      Los      Angeles.      Dept.      of 
gineering  Systems;  and  Chile  Univ.,  Santiago, 
r  primary  bibliographic  entry  see  Field  03A. 
M-10852 


SESSMENT       ANALYSIS       FOR        WATER 
PPLY  ALTERNATIVES, 

rps  of  Engineers,  Alexandria,  Va.  Inst,  of  Water 

sources;  and  Colorado  State  Univ.,  Fort  Collins; 

1  Washington  State  Univ.,  Pullman. 

Bruce  Bishop,  David  W.  Hencricks,  and  James 

Milligan. 

iter  Resources  Bulletin,  Vol  7,  No  3,  p  542-553, 

le  1971.  12  p,  5  fig,  3  tab,  14ref. 

scriptors:      'Water     supply,      *Water      reuse, 
^sterns        analysis,        'Linear        programming, 
timization,  Costs,  Time,  Utah, 
ntifiers:  *Salt  Lake  City  (Utah). 

i  objective  was  to  outline  a  methodology  to 
ess  the  full  range  of  alternatives  in  water  supply 
elopment,  including  reallocation,  reuse,  and 
>ortation,  and  to  determine  the  amount  and  time 
uence  for  development  of  water  supply  sources, 
s  was  done  by  a  systems  analysis  of  the  water 
plies  available,  and  the  optimizing  objective  was 
ninimize  cost  or  to  maximize  net  benefits,  as  the 
ilyst  desired.  In  conceptualizing  the  problem, 
rces  of  supply  were  classified  in  three  categor- 
primary  or  base  supplies,  secondary  or  effluent 
plies,  and  supplementary  or  imported  supplies, 
nodel  of  the  water  system  was  formulated  as  a 
nsportation  problem'  in  linear  programming, 
licting  the  possible  sources  of  supply  which 
ild  be  used  to  satisfy  the  requirements  of  various 
er  users.  A  case  study  of  the  Salt  Lake  City, 
ih,  area  was  used  to  illustrate  the  application  of 
model  in  obtaining  optimal  water  supply 
cations  for  projected  future  demands, 
essment  of  alternatives  in  the  study  included 
istribution  of  supplies,  time-staging  and  related 
itment  facilities,  and  sensitivity  of  allocations  to 
nges  in  costs.  ( Veverka-Cornell) 
1-10858 


riMAL  CAPACITIES  FOR  A 

LTIRESERVOIR      SYSTEM      USING      THE 
IEAR  DECISION  RULE, 

inesota       Univ.,       Minneapolis.       Dept.       of 
chanical  Engineering, 
primary  bibliographic  entry  see  Field  04A. 
1-10862 


PERIENCE         WITH  THE  PARTIAL 

EERENTIAL        EQUATION        LANGUAGE 


SOME  EFFICIENT  DYNAMIC  PROGRAMING 
ALGORITHMS  FOR  THE  OPTIMAL 
SEQUENCING  AND  SCHEDULING  OF  WATER 
SUPPLY  PROJECTS, 

Case    Western    Reserve    Univ.,   Cleveland,   Ohio. 
Dept.  of  Operations  Research. 
Thomas  L.  Morin,  and  Augustine  M.  O.  Esogbue. 
Water  Resources  Research,  Vol  7,  No  3,  p  479- 
484,  June  1971.  6  p,  3  fig,  1  tab,  3  ref. 

Descriptors:  *Water  resources  development, 
•Dynamic  programming,  *Scheduling, 

Optimization. 

The  sequencing  and  scheduling  aspects  of  some 
important  capacity  expansion  problems 
encountered  in  water  resources  development  were 
studied.  Dynamic  programming  algorithms  were 
developed  for  both  project  timing  problems  and 
combined  project  selection  and  timing  problems 
involving  durable  high  cost  water  supply  projects, 
which  in  the  aggregate  were  subject  to  continuous 
time  demand  requirements.  The  structure  of  the 
problems  was  successfully  exploited  to  produce 
computationally  efficient  algorithms  to  solve 
problems  of  the  dimension  encountered  in  water 
resources  systems.  The  computational  superiority 
of  these  algorithms  over  conventional  dynamic 
programming  algorithms  was  discussed  and 
illustrated  by  a  numerical  example.  (Veverka- 
Cornell) 
W71-10864 


A     FAST     FRACTIONAL     GAUSSIAN     NOISE 
GENERATOR, 

IBM      Thomas     J.      Watson     Research     Center, 

Yorktown  Heights,  N.Y. 

Benoit  B.  Mandelbrot. 

Water  Resources  Research,  Vol  7,  No  3,  p  543- 

553,  June  1970.  1 1  p,  1  fig,  4  tab,  14  ref. 


Descriptors:       Markov       processes, 
models.  Stochastic  processes. 
Identifiers:  *Gaussian  noise  generator. 


•Statistical 


By  design  fast  fractional  Gaussian  noises  (ffGn) 
had  the  following  characteristics:  ( 1 )  The  number 
of  operations  needed  to  generate  them  was 
relatively  small;  (2)  The  long  run  statistical 
dependence  that  they  exhibited  was  strong  and  had 
the  form  required  for  self-similar  hydrology;  (3) 
Their  short  run  properties,  as  expressed  by  the 
correlations  between  successive  or  nearly 
successive  yearly  averages,  were  adjustable  (within 
bounds)  and  could  be  fitted  to  the  corresponding 
short  run  policies  of  records;  (4)  Extension  to  the 
multidimensional  (multisite)  case  raised  no  essent- 
ial difficulty;  and  (4)  Their  definition,  as  sums  of 
Markov-Gauss  and  other  simple  processes,  fit  the 
intuitive  ideas  that  climate  could  be  visualized  as 
either  unpredictably  inhomogeneous  or  ruled  by  a 
hierarchy  of  variable  regimes.  (Veverka-Cornell) 
W71-10865 


OPTIMAL  PLANS  FOR  THE  CAPACITY 
EXPANSION  OF  A  MUNICIPAL  WATER- 
TREATMENT-DISTRIBUTION  SYSTEM, 

Illinois      Univ.,      Urbana.      Dept.      of     Business 

Administration. 

For  primary  bibliographic  entry  see  Field  05F. 

W71-10866 


POWER  OF  OPTIMIZATION  FOR 

PRESCRIBED  THERMAL  POLLUTION, 

Newark  Coll.  of  Engineering,  N.J. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10868 


AN  AGGREGATIVE  MODEL  FOR  MUNICIPAL 
ECONOMIC  PLANNING, 

Virginia   Polytechnic    Inst.,   Blacksburg.   Coll.   of 

Business. 

For  primary  bibliographic  entry  see  Field  06B. 

W7I-10871 


SOME   FACTORS   INFLUENCING    REQUIRED 
RESERVOIR  STORAGE, 

Washington    Univ.,   Seattle;   and   Stanford    Univ., 

Calif. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-10872 


APPLICATION  OF  STATISTICAL  DECISION 
THEORY  TO  WATER  USE  ANALYSIS  IN  SEVI- 
ER COUNTY,  UTAH, 

Utah  State  Univ.,  Logan.  Dept.  of  Economics. 

Jay  C.  Andersen,  Harold  H.  Hiskey,  and  Suwaphot 

Lackawathana. 

Water  Resources  Research,  Vol.  7,  No.  3,  p  443- 

452,  June  1971.  10  p,  1  fig,  7  tab,  17  ref. 

Descriptors:    *Water   utilization,    *Water   supply, 
•Statistical       methods,       'Farm       management. 
Optimization,  Crops,  Reservoir  yield,  Utah. 
Identifiers:     *Sevier    County    (Utah),     *Bayesian 
decision  theory. 

Statistical  or  Bayesian  decision  theory  was  applied 
to  a  farm  management  situation  in  Sevier  County, 
Utah,  which  was  characterized  by  risk  and 
uncertainty  with  respect  to  the  supply  of  late 
season  water.  The  objectives  of  the  study  were  to: 
( 1 )  demonstrate  the  usefulness  of  the  Bayesian 
theory  in  measuring  the  magnitude  of  differences 
among  alternative  actions  and  (2)  evaluate  as  an 
isolated  annual  decision  the  question  of  what  was 
the  optimum  crop  rotation.  Information  on 
reservoir  carry-over  and  mountain  snowpack 
became  available  just  before  resources  were 
committed.  These  data  were  incorporated  into  the 
model  as  predictors  of  the  late  season  water  supply. 
Use  of  this  predictive  information  was  compared  to 
the  'no  data'  situation,  in  which  the  predictive 
information  was  not  used,  and  also  to  the  'perfect 
knowledge'  situation,  in  which  the  availability  of 
full  information  at  the  time  of  resource  commit- 
ment was  assumed.  A  limited  growing  season  and 
other  physical  constraints  along  with  lack  of 
markets  restricted  the  flexibility  of  the 
management  decisions  so  that  the  profitability  of 
adapting  the  technique  was  not  great  in  the  present 
application.  However,  the  technique  was  shown  to 
be  usable  and  potentially  profitable  in  a  variety  of 
management  situations.  (Veverka-Cornell) 
W71-10874 


AN  ALGORITHM  FOR  IRRIGATION  PROJECT 
PLANNING, 

Harvard    Univ.,    Cambridge,    Mass.    Centre    for 

Population  Studies. 

For  primary  bibliographic  entry  see  Field  03  F. 

W71-10875 


OPTIMUM  PUMPING  CONDITIONS  FOR 
WELLS  LOCATED  IN  UNCONFINED 
COASTAL  AQUIFERS, 

Agricultural       Research       Council,       Cambridge 

(England).  Unit  of  Soil  Physics. 

For  primary  bibliographic  entry  see  Field  04B. 

W71-10876 


GENERALIZED       ANALYSIS       OF       SMALL 
WATERSHED  RESPONSES, 

California  Univ.,  Davis.  Dept.  of  Water  Science 

and  Engineering. 

For  primary  bibliographic  entry  see  Field  04D. 

W71-10877 
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USER'S  MANUAL  FOR  THE  OHIO  STATE 
UNIVERSITY  VERSION  OF  THE  STANFORD 
STREAMFLOW  SIMULATION  MODEL  IV, 

Ohio    State    Univ.,    Columbus.     Dept.    of    Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-10878 


SOLUTION  OF  OPTIMIZATION  PROBLEMS  IN 
THE  DEVELOPMENT  OF  WATER 

UTILIZATION  SCHEMES  EMPLOYING 
NONLINEAR  PROGRAMMING, 

L.  G.  Goruleva. 

Translated  from:  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p37-39,  October  1970.  Hydrotechnical 
Construction,  No.  10,  p  952-955,  October  1970.  4 
p,  3  fig,  1  tab,  4  ref. 

Descriptors:    'Water    utilization,    'Optimization, 
•Economics,  Mathematical  models. 
Identifiers:  *Non-linear  programming. 

To  determine  the  economic  return  of  water 
utilization  schemes,  a  large  number  of  variants, 
corresponding  to  different  rates  and  levels  of 
utilization  resources  by  the  individual  components 
of  the  scheme,  was  examined,  and  the  effect  of 
these  factors  on  the  efficiency  of  the  scheme  was 
analyzed.  The  solution  of  these  problems  required 
the  application  of  economic-mathematical 
procedures.  A  study  was  made  for  the 
determination  of  the  duration  and  moment  of 
initiation  of  construction  of  optimum  substituted 
installations.  This  problem  consisted  of  minimizing 
the  target  expenditure  function  with  the 
corresponding  limitations.  It  was  concluded  that 
( 1 )  the  problem  of  optimization  of  the  construction 
period  of  substituted  installations  in  the  case  of 
long  commissioning  periods  for  the  water 
utilization  scheme,  because  of  non-linearity  of  the 
target  function  and  limitations,  was  a  problem  of 
non-linear  programming;  (2)  distribution  of 
expenditures  on  the  substituted  variants  over  the 
course  of  time  might  be  represented 
approximately;  and  (3)  the  problem  of 
optimization  of  the  parameters  of  the  substituted 
variants,  employing  the  procedures  adopted  for 
approximating  the  expenditures,  was  reduced  to 
seeking  their  conditional  minimum.  (Veverka- 
Cornell) 
W71-I0879 


ECONOMIC  METHODS  AND  CRITERIA  USED 
FOR  THE  OPTIMIZATION  OF  CAPITAL 
INVESTMENTS  IN  WATER  MANAGEMENT, 

A.  A.  Beschinskii,  and  A.  Sh  Reznikovskii. 
Translated  from:  Gidrotekhnicheskoe  Stroitel'stvo 
No.  9,  p27-33,  September   1970.  Hydrotechnical 
Construction,  No.  9,  p  828-835,  September  1970.  8 
P 

Descriptors:      'Water     management     (Applied), 
•Economic      efficiency,     Capital,     Optimization, 
Planning. 
Identifiers:  'USSR. 

Three  stages  of  analysis  were  shown  to  justify  the 
convenience  of  the  solutions  adopted  in  economic 
appraisals  in  the  field  of  water  management:  ( 1 ) 
Justification  of  the  allocation  of  government  funds 
for  different  branches  of  water  management  in  a 
country  or  region;  (2)  Economic  evaluation  and 
selection  of  technical  solutions  for  the  adopted 
water-management  plan;  (3)  Economic  selection 
of  the  parameters  for  the  adopted  projects  or 
technical  solutions.  It  was  concluded  that  the  need 
for  wider  utilization  of  electronic  computers  and 
modern  mathematical  methods  of  optimization  was 
present  in  the  USSR,  as  well  as  the  need  for 
optimum  administration  of  the  development  and 
operation  of  water-management  systems  in  the 
hierarchical  structure  and  organizational  forms  of 
administration  One  of  the  most  important 
practical  problems  in  water  management  was  the 
definite  improvement  of  the  procedures  for 
distributing  capital  and  operating  costs  among  the 
'liffcrcnt  participating  components  in  an  integrated 
development      (alternatives,      etc.)      and       their 


conversion  into  financial  solutions.  For  the 
successful  solution  of  the  problem  of  optimization 
of  integrated  water-management  systems,  it  was 
necessary  to  unify  the  procedures  utilized  by  the 
different  participants  in  the  integrated  develop- 
ments for  justifying  the  economic  effectiveness  of 
their  solutions.  It  was  suggested  that  in  major 
water-management  and  hydropower  construction  a 
high  standard  coefficient  of  effectiveness  in 
comparison  to  the  coefficients  used  in  the  national 
economy  be  adopted.  ( Veverka-Cornell) 
W71-10880 

6B.  Evaluation  Process 


A  REVIEW  OF  ACTIVITIES--1966-1971. 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Center. 

Publication  No.  1 4,  1 97 1 .  1 02  p.  OWRR  Project  A- 
999-MASS(8). 

Descriptors:  'Water  resources  research  act, 
'Massachusetts,  'Universities,  Allotments,  Grants, 
Training,  Water  resources  development,  Contracts, 
Hydrologic  cycle,  Water  pollution,  Water  supply, 
Social  aspects,  Water  management  (Applied), 
Planning,  Hydrologic  data,  'Research  and  develop- 
ment. 

Information  is  provided  on  the  work  of  the 
University  of  Massachusetts  Water  Resources 
Research  Center  from  its  inception  in  late  1965  to 
the  Spring  of  1971.  The  Center's  goals  and  the 
nature  of  research,  training,  and  public  service 
relevant  to  these  goals  are  described.  Problems  in 
Massachusetts  requiring  research  effort  are 
described,  and  a  brief  digest  of  all  Center  projects, 
past  and  current,  is  presented.  The  objective  of  the 
Water  Resources  Research  Center  at  the 
University  of  Massachusetts  is:  (1)  to  define 
existing  and  emerging  water  resources  problems 
and  to  support  research  directed  to  their  solution; 
(2)  to  assist  in  training  professional  workers  for 
careers  in  water  resources  fields;  and  (3)  to  assist 
agencies  and  individuals  concerned  with  decisions 
on  protection  and  use  of  the  State's  water 
resources.  (Knapp-USGS 
W71-10450 


PHYSICAL  ENVIRONMENT  AND  ITS 
SIGNIFICANCE  FOR  ECONOMIC  DEVELOP- 
MENT, WITH  SPECIAL  REFERENCE  TO 
ETHIOPIA, 

Sven  Behrens. 

Svensk   Geografisk   Arsbok,    Vol   46,   p    77-113, 

1970.  7  fig,  26  ref. 

Descriptors:  'Natural  resources,  'Surveys, 
♦Terrain  analysis,  'Environmental  effects, 
•Economic  feasibility,  Geomorphology,  Social 
aspects,  Vegetation  effects,  Mountains,  Rainfall, 
Runoff,  Soil  texture,  Soil  stability,  Erosion,  Forests, 
Exploitation,  Climatic  data,  Geological  formations, 
Ecology,  Hydroelectric  power,  River  basins. 
Tropical  regions,  Arid  lands,  Water  resources, 
Water  resources  development,  Land  use. 
Identifiers:  'Ethiopia,  'Developing  countires. 

In  analyzing  the  important  factors  in  the  developing 
process  of  a  country,  it  is  argued  that  physical 
factors  are  critically  important.  There  are 
independent  basic  physical  elements  and 
interacting  physical  variables  influencing  on  each 
other  and  on  various  human  activities.  Ethiopia  is  a 
tropical  country  with  unusually  great  physical 
diversity  ranging  from  arid  regions  to  alpine  regions 
due  to  vertically  applied  geological  forces.  The 
steep  relief  of  much  of  the  country  combined  with  a 
high  rainfall  season  in  the  highlands  and  fertile  soils 
with  low  water  absorptive  capacities  result  in  high 
runoff  levels  and  a  high  soil  erosion  potential. 
Deforestation  and  a  long  dry  season  limit  plant 
cover  and  humus  buildup.  The  river  basins  are 
steep  and  narrow,  limiting  irrigated  agricultural 
potential,  but  have  great  hydroelectric  potential.  In 


assessing  the  physical  resources  of  the  country  a 
detailed  genetic  approach  is  applied  and  the  main 
environmental  factors  discussed  are:  location, 
geology,  relief,  climate,  soils,  vegetation,  water  and 
mineral  resources.  In  each  case  their  interacting 
significance  in  economic  development  ia 
considered.  A  major  effort  is  made  to  pinpoint 
critically  needed  projects  and  to  show  why  a  'rich 
potential'  of  a  developing  country  is  not  always 
easily  transformed  into  high  productivity.  (Casey- 
Arizona) 
W71-10498 


THE    PHYSIOGRAPHIC     REGIONALIZATION 
OF  NORTHERN  ETHIOPIA  (IN  GERMAN), 
Carl  Troll. 

English  summary.  Erdkunde,  Vol  24,  No  4,  p  249- 
268,  December  1970.  4  fig,  1  tab,  32  ref. 

Descriptors:  'Orography,  'Geomorphology, 
•Rainfall,  'Geologic  formations,  'Climatic  data. 
Altitude,  Tropical  regions,  Arid  lands,  Humid 
areas,  Vegetation,  Geographical  regions,  Seasonal, 
Topography,  Reservoirs,  Cloud  cover,  Ecological 
distribution,  Evaporation,  Basalts. 
Identifiers:  'Eritrea,  'Tilt  blocks,  'Ferric  crust 
formations. 

A  tilt  block  of  the  Nubian-Arabian  Shield  rises 
from  the  Sudan  lowland  up  to  a  maximum  of  3250 
m.,  forming  the  highland  of  Northern  Ethiopia 
(Eritrea).  From  Asmara,  southwards  it  is  overlain 
by  various  sedimentary  and  volcanic  formations 
and  a  thick  basaltic  trap  cover  which  forms  a 
prebasaltic  peneplain.  The  peneplain  is  marked  by 
an  erosion-resistant  ferric  crust  formation  resulting 
in  table  mountains  and  plateaus  with  very  well- 
defined  edges.  Climatologically,  the  region  is 
unusual,  having  an  orographic  zonation  of  seasonal 
precipitation  superimposed  upon  a  thermal 
altitudinal  division.  The  western  slopes  and  high 
tablelands  (Altiplano)  receive  summer  rains  while 
on  the  eastern  slopes  of  the  highlands  summer  and 
winter  rains  overlap.  At  the  edge  of  the  overlap  on 
the  altiplano,  heavy  winter  cloud  and  mist  fronts 
occur.  Near  Asmara,  reservoirs  have  been  built 
which  collect  summer  rains  and  store  them  for 
irrigation  during  the  rainless  winter.  The  heavy 
winter  fogs  act  to  minimize  reservoir  water  loss  by 
evaporation.  The  plant  cover  shows  all  possible 
aridity— humidity  contrasts  because  of  the 
juxtaposition  of  summer  rain  and  winter  rain 
climates  in  a  region  with  small  temperature 
variations.  Vegetation  types  with  phenologically 
inverted  relationships  therefore  exist  on  the  edge  of 
the  altiplano  and  the  hot  steppes.  Increases  in  veg- 
etation towards  the  south  result  in  a  descent  of  the 
upper  limit  of  aridity.  (Casey-Arizona) 
W71-10499 


COMMUNITY     RESOURCE     DEVELOPMENT: 

EMPHASIS        FOCUSES        ON        ECONOMIC 

DEVELOPMENT  OF  RURAL  COMMUNITIES; 

RECREATION        AREAS       DEVELOPED       AS! 

TOURIST  ATTRACTIONS, 

Nevada     Univ.,     Reno.     Agricultural     Extension 

Service. 

For  primary  bibliographic  entry  see  Field  03F. 

W71-1050I 


SPATIAL  ORGANIZATION  OF  AGRICULTURE 
IN  SOME  NORTH  INDIAN  VILLAGES.  PART  I, 

Reading  University,  U.K.,  Geography  Department. 
Reading  Univ.,  (England).  Dept  of  Geography. 
For  primary  bibliographic  entry  see  Field  03F. 
W71-10503 


ASSESSMENT       ANALYSIS        FOR        WATER 
SUPPLY  ALTERNATIVES, 

Army  Corps  of  Engineers,  Washington,  DC. 

A.  Bruce  Bishop,  David  W.  Hendricks,  and  James 

H.  Milligan. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  542-553, 

June  1971.  5  fig,  3  tab,  14  ref. 
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Descriptors:  'Analytic  techniques,  'Water  supply, 
•Linear  programming.  Systems  analysis,  Planning, 
Evaluation,    Optimization,    Water    reuse,    Model 
studies.  Water  allocation  (Policy). 
Identifiers:  Water  importation. 

Providing  adequate  water  supplies  of  good  quality 
is  becoming  a  serious  problem  in  many  areas  of  the 
United  States.  Some  of  the  alternatives  proposed 
for  meeting  the  growing  shortage  of  clean-water  or 
cheap-water  are  reallocation,  reuse,  and 
importation.  A  methodology  is  outlined  to  assess  all 
of  these  water  supply  alternatives  by  examining  the 
amount  and  time-staging  for  development  of  water 
sources.  In  conceptualizing  the  problem,  sources  of 
supply  are  classified  in  three  categories:  primary  or 
base  supplies,  secondary  or  effluent  supplies,  and 
supplementary  or  imported  supplies.  A  model  of 
the  water  system  is  formulated  as  a  'transportation 
problem'  in  linear  programming  depicting  the 
possible  sources  of  supply  which  can  be  used  to 
satisfy  the  requirements  of  various  water  users.  The 
optimizing  objective  in  the  model  is  to  minimize  the 
cost  of  water  under  various  assumptions  for 
operating  the  system.  A  case  study  of  the  Salt  Lake 
City,  Utah,  area  is  used  to  illustrate  the  application 
of  the  model  in  obtaining  optimal  water  supply 
allocations  for  projected  future  demands. 
Assessment  of  alternatives  in  the  study  include 
redistribution  of  supplies,  time-staging  of  supplies 
and  related  treatment  facilities,  and  sensitivity  of 
allocations  to  changes  in  costs.  (Davis-Chicago) 
W71-1051I 


THE    EFFECT    OF    PRICE    ON    LONG    RUN 
WATER  SUPPLY  BENEFITS  AND  COSTS, 

Nebraska      Univ.,      Lincoln.      Dept.      of      Civil 

Engineering. 

Marshall  Gysi. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  521-528, 

June  1971.  2  tab,  7  ref. 

Descriptors:   'Water  supply,   'Pricing,   'Benefits, 

•Costs,        'Operations        research,        'Dynamic 

programming,  'Long-term  planning,  Mathematical 

models,  Optimization,  Economics,  Planning,  Water 

demand. 

Identifiers:    'Long-run    costs,    'Pricing    policies, 

Capacity  expansion  path. 

The  long-term  effects  of  presently  used  and 
alternatively  proposed  water  pricing  policies  were 
studied  using  some  tools  of  operations  research  and 
economics.  A  discrete  deterministic  dynamic 
programming  model  was  structured  and  operated 
to  determine  the  optimal  water  supply  capacity 
expansion  paths  for  a  hypothetical  residential 
community  with  a  given  water  pricing  policy.  The 
objective  of  the  model  was  the  maximization  of 
future  discounted  consumers'  surpluses  plus 
producer's  revenues  net  of  the  long-run  cost  of 
supply.  State  variables  were  the  size  of  system 
capacity  in  MGD  and  stage  variables  were  the 
times  of  feasible  capacity  increase  in  years. 
Demand  curves,  population  sizes,  and  growth  rates 
for  various  economic  sectors  of  the  community 
were  assumed  known,  as  well  as  short-run 
production  and  capital  construction  costs.  Several 
policies,  including  constant  unit  rates,  decreasing 
or  increasing  block  rates  and  summer  differential 
rates  were  tested.  It  was  concluded  that  price  plays 
a  major  role  in  the  short-run  allocation  and  long- 
run  planning  and  conservation  of  water  supplies. 
Conservational  pricing  policies  were  advocated  as 
means  of  lowering  the  long-run  cost  of  water,  using 
the  water  price-demand  function  as  a  planning  tool. 
(Davis-Chicago) 
W71-10513 


STRATEGY  FOR  DYNAMIC  REGIONAL 
WATER  RESOURCES  PLANNING  AND 
IMPLEMENTATION, 

Colorado  Univ.,  Boulder. 

J.  Ernest  Flack. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  517-520, 

June  1971.  2  ref. 


Descriptors:  *Planning,  'Water  resources  develop- 
ment, 'Decision  making,  'Social  aspects,  Political 
aspects,  Optimization,  Formulation. 
Identifiers:  'Water  resources  planning, 
•Implementation,  Social  participation,  Conflict 
resolution.  Policy  formulation,  Goals,  Objectives. 

Water  resources  planning  has  emphasized  the 
consideration  of  alternatives  in  the  formulation  of 
goals  and  objectives.  With  greater  availability  of 
data  and  projection  models,  optimization  of  plans  is 
now  much  nearer  to  accomplishment.  In  contrast 
to  these  favorable  aspects  of  planning,  increased 
complexity  of  plans  and  large  number  of 
alternatives  serving  differing  sets  of  goals  have 
extended  the  time  horizons  from  initial  plan 
formulation  to  eventual  implementation.  In  this 
paper  a  man-machine  strategy  is  proposed  to 
reduce  the  time  required  for  decision  making  and 
conflict  resolution.  A  panel  of  representatives  of 
the  decision  makers,  influentials  and  publics 
involved  are  selected  and  brought  through  a  series 
of  dynamic  planning  steps  that  simulate  real  time 
decision  making.  Computer  interaction  graphics  is 
used  to  visualize  the  decision  making  process  and 
to  illustrate  where  and  why  conflict  arises.  A 
mechanism  for  resolution  of  conflict  and  retention 
of  consistency  in  policy  formulation  using  a 
cognograph  is  described.  (Davis-Chicago) 
W71-10514 


A  METHOD  FOR  INCORPORATING 
AGRICULTURAL  RISK  INTO  A  WATER 
RESOURCE  SYSTEM  PLANNING  MODEL, 

Florida  Univ.,  Gainsville;  and  Texas  A  and  M 
Univ.,  College  Station. 

J.  R.  Conner,  R.  J.  Freund,  and  M.  R.  Godwin. 
Water  Resources  Bulletin,  Vol  7,  No  3,  p  506-516, 
June  1971.  4  fig,  3  tab,  22  ref. 

Descriptors:      *Water      resources      development, 
•Planning,  *Risks,  *Model  studies,  Mathematical 
models,      Analytic      techniques,      Methodology, 
Simulation  analysis,  Irrigation. 
Identifiers:  'Water  resources         systems, 

'Agricultural  risk,  Risk  programming. 

Prior  studies  of  water  resource  systems  have 
considered  risk  from  the  point  of  view  that  only  the 
system  planners  could  react  to  the  effects  of  the 
risk  elements.  However,  users  of  water  from  a 
system  also  react  to  risk.  When  the  quantity  of 
water  that  a  system  can  supply  is  subject  to 
considerable  variation,  the  reactions  of  the  users  of 
the  water  will  often  effect  the  benefits  generated  by 
the  system  and  thus  its  optimal  design 
characteristics.  A  simulation  model  of  a  reservoir- 
irrigation  system  is  developed  which  incorporates 
the  water  users'  reactions  to  risk  in  such  a  manner 
as  to  reflect  their  influence  on  the  optimal  design 
characteristics.  A  risk  (convex)  programming 
algorithm  is  incorporated  into  the  model  to  reflect 
the  water  users'  reactions  to  various  levels  of 
aversion  to  risk  and  degree  of  uncertainty  in  water 
deliveries.  Response  surfaces  are  generated  as  a 
result  of  performing  the  simulation  at  different 
levels  of  the  design  variables.  An  examination  of 
these  surfaces  reveals  the  importance  of  including 
water  users'  reactions  to  risk  in  water  resource 
planning.  The  effects  of  different  levels  of  risk 
aversion  on  the  irrigation  farmers'  choice  of  crop 
enterprises  are  also  examined.  (Davis-Chicago) 
W71-10515 


ENVIRONMENTAL  ASSESSMENT  REPORT. 
Muskegon  County  Board,  Mich. 

Muskegon  County  Board,  Muskegon,  Michigan, 
March  1971.  47  p,  5  tab,  10  fig.  EPA  Demo  Proj 
11010GFS. 

Descriptors:  'Environment,  'Waste  treatment, 
'Waste  water  disposal,  'Irrigation,  Water  policy, 
'Conservation,  Ecology. 

Identifiers:  'Environmental  assessment, 

'Muskegon  County,  Water  resources  planning. 
Urban  ecology. 


The  Muskegon  County  Wastewater  Plan  entails  the 
collection  and  treatment  of  municipal  and  industr- 
ial wastewaters  that  are  generated  in  the  urban 
areas  focusing  on  the  dune  impounded  Mona, 
Muskegon,  and  White  Lakes.  Wastewater 
constituents  are  used  as  resources  to  be  applied 
through  irrigation  to  the  land  where  they  are  used 
as  a  soil  conditioner  or  as  nutrients.  The  environ- 
mental impacts  of  the  Plan  are  grouped  and 
discussed  under  three  headings:  ( 1 )  impacts  on  the 
water  resource,  (2)  impacts  on  the  air  resource, 
and  (3)  impacts  on  the  land  resource.  The  principle 
adverse  environmental  effects  of  the  projects  are 
the  relocation  of  approximately  200  families  living 
in  the  site  area  and  the  discharge  of  certain 
dissolved  minerals  not  removed  by  the  system  to 
the  Muskegon  River  and  the  Black  Creek.  In 
addition  to  the  system  currently  being 
implemented,  three  alternatives  were  considered. 
Although  the  project  entails  the  commitment  of 
land  resources,  the  land  will  not  be  degraded  in  the 
process  of  irrigation,  but  instead  will  be  improved 
in  fertility.  (Wray-Chicago) 
W71-10518 


WATER  QUALITY  MANAGEMENT  PLAN  FOR 
THE  BLACK  RIVER  BASIN. 

Ottawa  County  Board  of  Commissioners  (Ontario). 
For  primary  bibliographic  entry  see  Field  05G. 

W71-10522 


COMPUTERS  AND  URBAN  PLANNING, 

Pennsylvania  Univ.,  Philadelphia. 

Britton  Harris. 

Socio-Economic  Planning  Sciences,  Vol  1,  p  223- 

230,  1968.  3  ref. 

Descriptors:  *City  planning,  *Long-term  planning, 
Computer  models,  Computer  programs,  Planning, 
Decision  making,  Short-term  planning. 
Identifiers:  *Computer  methods. 

The  use  of  computers  in  urban  decision-making  is 
examined  in  relation  to  the  over-all  structure  of  the 
planning  process.  A  separation  is  made  between 
activities  which  are  well  suited  to  scientific  analysis 
and  computer  methods  and  those  which  are  better 
suited  to  processes  involving  active  human 
intervention.  The  major  emphasis  is  on  long-term 
planning  problems  rather  than  on  short-term 
measures  and  adaptive  controls.  (Davis-Chicago) 
W71-10525 


PROGRAMMING   OF  RECREATIONAL   LAND 
ACQUISITION, 

Washington  Univ.,  Seattle. 

Robert  C.  Meier. 

Socio-Economic  Planning  Sciences,  Vol  2,  p  1 5-24 

1 968.  6  fig,  4  ref. 

Descriptors:       *Recreation      facilities,       *Linear 
programming,    'Mathematical   models.    Planning, 
Recreation,  Recreation  demand,  Optimization. 
Identifiers:  'Recreational  land  acquisition. 

Population  growth  and  increased  use  of  facilities 
are  placing  heavy  demands  on  available 
recreational  lands.  Since  much  of  the  funding  for 
additional  purchases  comes  from  the  state  and 
federal  level  of  government,  it  is  necessary  to  plan 
for  effective  expenditures  of  funds  over  wide 
geographic  areas.  Supply,  demand,  availability  of 
funds,  recreational  value,  and  other  factors  must  be 
considered  in  developing  a  balanced  program  of 
recreational  land  acquisition.  Linear  programming 
models  can  be  constructed  which  bring  together 
into  a  rigorous  mathematical  framework  many  of 
the  factors  relevant  to  the  planning  of 
expenditures.  The  use  of  such  models  permits  rapid 
computation  of  optimum  acquisition  programs, 
guarantees  consistent  and  equitable  treatment  of 
possible  acquisitions,  and  permits  examination  of 
the  consequences  of  alternative  assumptions. 
(Davis-Chicago) 
W71-10526 
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SOCIAL         INDICATORS         AND         SOCIAL 
ACCOUNTS, 

Maryland  Univ.,  College  Park. 

Mancur  Olson. 

Socio-Economic  Planning  Sciences,  Vol  2,  p  335- 

346,  1969.  2  ref. 

Descriptors:  'Planning,  *Social  aspects,  'Statistics, 

Methodology,      Decision      making,     Cost-benefit 

analysis. 

Identifiers:  'Social  indicators,  'Social  accounts. 

This  paper  defines  'social  indicators'  as  statistics 
which  have  two  defining  characteristics.  They  are, 
first,  measures  of  direct  normative  interest;  that  is 
what  the  economist  would  call  measures  of 
'welfare'  and  'illfare'.  Most  existing  government 
statistics  are  not  of  this  type,  because  a  large 
proportion  of  existing  statistics  are  measures  of 
government  or  other  institutional  activity, 
produced  as  a  by-product  of  accounting  or 
administrative  routine.  The  second  defining 
characteristic  of  a  social  indicator  is  that  it  should 
fit  into  a  systematic  scheme  of  classification  or 
aggregation  which  would  make  possible  a  balanced 
assessment  of  socio-economic  progress  or 
retrogression  in  some  broad  area,  as  well  as 
disaggregated  and  detailed  study  of  particular 
problems.  Social  indicators  can  also  fit,  with  other 
statistics,  into  a  set  of  'policy  accounts'  or  scheme 
of  social  accounting,  which  would  relate  social 
expenditures  to  the  social  indicator  they  were 
designed  to  affect.  This  would  encourage 
broadened  cost-benefit  analysis  and  rational  public 
decision-making.  (Davis-Chicago) 
W71-10527 


WILL  IT  LAY  ONE  MORE  BRICK, 

Hunt's  Point  Management  Corp.,  New  York. 
I.  D.  Robbins,  and  Allan  Harvey. 
Socio-economic  planning  Sciences,  Vol  4,  p  11-16 
1970. 

Descriptors:  'City  planning,  Computer  programs, 
Computer  models,  Decision  making.  Planning. 
Identifiers:  'Computer  methods. 

There  is  no  argument  with  the  conviction  that  the 
computer  can  ease  many  burdens  and  extend  many 
horizons.  It  would  be  much  better,  however,  if  the 
use  of  the  computer  in  dealing  with  urban  problems 
were  solidly  based  on  theories  which  hold  the 
promise  of  major  breakthroughs.  Unfortunately, 
essential  problems  may  remain  unconsidered  and 
therefore  unsolved  simply  because  the  emphasis 
has  been  on  finding  ways  to  use  the  computer 
rather  than  on  the  problems  themselves.  (Davis- 
Chicago) 
W7I-I0530 


PUBLIC  INVESTMENT  CRITERIA  AND  IDLE 
RESOURCES:  A  REGIONAL  ANALYSIS, 

Grinnell  Coll.,  Iowa. 

Robert  Haveman. 

Socio-economic  Planning  Sciences,  Vol  7,  p  481- 

497,  1968.  4  fig,  5  tab,  23  ref. 

Descriptors:  'Evaluation,  'Model  studies, 
•Computer  programs,  Computer  models,  Planning, 
Costs,  Decision  making.  Water  resources  develop- 
ment. Water  resources. 

Identifiers:  'Leonteif  balanced  regional  model, 
•Public  investment  policy,  'Opportunity  cost, 
'Water  resource  investment. 

An  operational  model  and  a  computer  program  is 
described  by  which  projects  can  be  re-evaluated  in 
terms  of  their  opportunity  costs  when  regional  or 
national  unemployment  rates  depart  from  frictional 
minima  This  model  is  a  modified  form  of  the 
Leonteif  balanced  regional  model.  The  regional 
distribution  of  occupational  and  industrial 
demand*  imposed  on  the  economy  by  public  water 
rewjurce  investments  located  in  any  region  was 
climated  and  a  basis  for  adjusting  the  money  costs 
of  project  construction  in  periods  or  regions  of  less 
than  full  employment  was  developed.  Through  the 


use  of  this  model,  more  discriminating  judgement 
can  be  applied  to  public  investment  policy  in 
general  and  especially  public  investment  policy  in 
the  chronically  depressed,  high  unemployment, 
and  declining  areas  of  the  nation.  (Davis-Chicago) 
W7I-10531 


THE  RENEWABLE  RESOURCE  PLANNING 
PROBLEM, 

Saint  John's  Coll.,  Oxford  (England). 

M.  K.  Muthoo. 

Socio-Economic  Planning  Sciences,  Vol  4,  p  1 87- 

200,  1970.  I  fig,  1  tab,  9  ref. 

Descriptors:        'Planning,        'Systems       analysis, 

Ecology,  Economics,  Mathematical  models,  Social 

aspects,      Institutional      constraints.      Economic 

impact. 

Identifiers:  'Renewable 

'Interdisciplinary  studies. 


resources, 


This  paper  focuses  attention  on  the 
interdisciplinary  nature  of  the  problem  of  planning 
renewable  natural  resource  use  for  socio-economic 
development.  The  disciplines  involved  are  (a) 
ecology,  for  bio-technical  assessment  of  the  use- 
possibility  of  a  resource  base;  (b)  sociology,  for 
considering  the  social,  cultural,  and  institutional 
constraints  in  an  area;  and  (c)  economics,  for 
evaluating  and  ranking  the  uses  in  an  order  of 
priority  for  meeting  developmental  aims.  The 
integration  of  the  three  disciplines  for  the 
preparation  of  an  optimal  plan  can  be  achieved  by 
systems  analysis  with  the  help  of  a  mathematical 
programming  model.  The  essential  feature  of  the 
model  would  be  the  incorporation  of  a  quantitative 
relationship  between  social  costs  and  social 
benefits  of  options,  e.g.  social  benefit:  cost  ratio,  as 
the  objective  function.  The  maximization  of  the 
function  would  be  subject  to  the  constraints  of  (a) 
the  social,  cultural  and  institutional  factors 
quantified  as  restrictions  of  demand  for  different 
commodities  and  minimum  levels  of  employment 
or  incomes  to  producers  vis-a-vis  their  present 
occupations,  and  of  (b)  the  renewable  resource 
potential  quantified  in  terms  of  output  of  various 
commodities  possible  with  different  feasible 
technologies.  (Davis-Chicago) 
W71-10532 


THE  USE  OF  COMPUTER  GRAPHICS  IN  THE 
HUDSON  RIVER  VALLEY, 

Hudson    River    Valley    Commission,    Tarrytown, 

N.Y. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-10533 


SYSTEMS  ANALYSIS  AS  A  TECHNIQUE  FOR 
SOLVING  SOCIAL  PROBLEMS  -  A  REALISTIC 
OVERVIEW, 

California  Univ.,  Berkeley. 

IdaR.  Hoos. 

Socio-Economic  Planning  Sciences,  Vol  4,  p  27-32, 

1970.  6  ref. 

Descriptors:        'Systems       analysis,        'Analytic 
techniques,       'Social       aspects,       Methodology, 
Planning,  Cost-benefit  analysis. 
Identifiers:    'Social    problems,    Social    planning, 
Program  budgeting. 

Drawing  on  case  materials  from  completed  and 
ongoing  systems  analyses,  this  paper  presents  an 
empirical  assessment  of  the  current  and  growing 
trend  toward  the  utilization  of  this  and  related 
quantitative  techniques,  such  as  cost/benefit 
measures  and  program  budgeting,  in  social 
planning.  The  first  section  is  devoted  to 
examination  of  the  bases  for  and  assumptions 
underlying  the  general  acceptance  and  ubiquitous 
application  of  the  systems  approach;  the  second 
deals  with  the  concepts  of  systems  analysis  and 
related  techniques;  and  the  third  with  that 
technique  through  which  systems  management 
capability  is  transferred  from  the  private  to  the 
public  sector.  The  final  section  contains  a  critical 


appraisal    of    systems    techniques    as    currently 
applied  to  social  problems.  (Davis-Chicago) 
W71-10534 


SOCIAL  INDICATORS  IN  PERSPECTIVE, 

International     Bank      for     Reconstruction      and 
Development,  Washington,  D.C. 
Nake  M.  Kamrany,  and  Alexander  N.  Christakis. 
Socio-Economic  Planning  Sciences,  Vol  4,  p  207- 
216,  1970.  1  fig,  16  ref. 

Descriptors:    'Planning,    'Methodology,    'Social 

aspects. 

Identifiers:  'Social  indicators,  'Policy  planning. 

Part  I  discusses  the  need  for  the  development  of  an 
adequate  barometer  (social  indicators)  to  measure 
the  overall  wellbeing  of  nations.  Part  II  expounds 
upon  the  major  dimensions  of  a  social  indicator. 
Part  III  proposes  a  conceptual  framework  for  a 
practical  approach  embodying  social  indicators  in  a 
framework  of  national  policy  planning  and  priority 
setting.  (Davis-Chicago) 
W71-10535 


WATER  RESOURCES  MANAGEMENT  PLAN 
FOR  MCHENRY  COUNTY, 

Bauer  Engineering,  Inc.,  Chicago,  111. 

John  R.  Shaeffer. 

McHenry  County  Regional  Planning  Commission, 

Woodstock,  Illinois,  April  1971.  Ill  p,  18  tab,  29 

fig,  append. 

Descriptors:  'Waste  water  treatment,  'Drainage, 
'Agriculture,  'Management,  Natural  resources. 
Water  policy,  Solid  wastes,  Streamflow,  Resource 
development. 

Identifiers:  'Water  resources  management,  'Urban 
drainage,  'Rural-agricultural  drainage, 

'Streamflow  management,  Solid  waste  disposal, 
Land  disposal-spray  irrigation,  Closed  system 
management,  Watershed  development  capacity. 

The  conceptual  plan  and  framework  for  the 
management  of  water  resources  in  McHenry 
County,  Illinois  are  described.  The  water  resource 
elements  considered  are  water  supply,  wastewater 
treatment,  urban  drainage,  rural-agricultural 
drainage,  and  streamflow  management.  Four 
building  blocks  of  the  program  are:  ( 1 )  present 
problems  and  goals,  (2)  present  water  resources 
and  systems,  (3)  future  water  resources 
management  needs,  (4)  water  resource 
management         opportunities.  Opportunities 

considered  include  the  land  disposal-spray 
irrigation  method  of  waste  water  treatment, 
comprehensive  drainage,  management,  streamflow 
management,  and  the  disposal  of  solid  wastes  in 
conjunction  with  land  disposal  and  treatment  of 
waste  water.  The  conceptual  plan  framework 
makes  recommendations  regarding:  goals, 
evaluation  criteria,  and  participation-leadership 
roles.  It  also  specifies  two  guiding  principles:  closed 
system  management  and  watershed  development 
capacity.  A  key  aspect  of  the  plan  is  the 
management  of  waste  water  through  land  disposal- 
spray  irrigation.  Implementation  recommendations 
include  the  formulation  of  a  County  Department  of 
Public  Works  and  a  multi-phased  continued 
development  of  water  resources  management 
programs.  (Wray-Chicago) 
W71-10538 


INSTITUTIONAL  PATTERS  IN  EVOLVING 
REGIONAL  PROGRAMS  FOR  WATER 
RESOURCE  MANAGEMENT, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

I.  Howards,  and  E.  R.  Kaynor. 

Available  from  the  National  Technical  Information 

Service  as  PB-201  652,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Publication  No  15,  1971,  238  p,  II 

fig,  1  tab,  90  ref,  4  append.  OWRR  Project  B-003- 

MASS(I). 
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Descriptors:  'Institutions,  'Regions,  'Cities, 
•Planning,  'Political  aspects,  'Water  supply, 
•Local  governments,  Organizations; 

Administrative  agencies,  Institutional  constraints, 
Management,  Water  resources  development, 
Water  policy,  Political  constraints,  Massachusetts, 
Urbanization,  Michigan,  City  planning, 
Connecticut,  Social  aspects,  Competing  uses, 
Governments. 

Identifiers:  Boston,  Detroit,  Springfield  (Mass), 
Hartford  (Conn). 

Research  attempted  to  determine  what  actually 
occurs  at  the  local  level  of  government  in  the 
process  of  planning  and  implementing  water 
resource  proposals  and  what  relationship  exists 
between  the  local  level  of  government  and  the  type 
of  community  in  which  water  resource  decisions 
are  made.  Four  metropolitan  water  supply  systems 
were  studied:  Boston,  Mass;  Detroit,  Mich; 
Springfield,  Mass;  and  Hartford,  Conn.  Five 
specific  water  supply  conflict  situations  were 
compared  and  a  statistical  study  was  made  of  the 
relationship  between  certain  community  profile 
characteristics  and  four  attributes  of  local  water 
service  in  Massachusetts.  Water  supply  service  is 
affected  by  :  the  size  of  population  concentration, 
thereby  creating  'need'  for  a  public  water  system; 
jy  geography,  thereby  affecting  technical 
feasibility;  by  the  way  in  which  the  water  service 
igency  is  administered  (including  especially  the 
'orm  of  agency  organization,  its  authority  to  act, 
ind  the  legal  constraints  under  which  it  operates): 
)y  the  agency's  relationship  to  other  agencies;  by 
he  type  of  government  under  which  the  agency 
jperates,  and  by  the  type  of  community  within 
vhich  water  service  decisions  are  made  (including 
he  community's  socioeconomic  and  political 
:haracteristics).  The  most  important  factors  were 
he  geologic,  demographic,  socioeconomic,  and 
political  'base'  within  the  administrative  agency 
unctions. 
.V71-10642 


[•HE    GEOLOGICAL    SURVEY    AND    WATER 
?OR  SOUTHERN  CALIFORNIA, 

jeological  Survey,  Menlo  Park,  Calif. 

t.  E.Miller. 

jeological  Survey  Report,  January  21,  1971.  15  p, 

>  fig 

Descriptors:  'Water  resources  development. 
Surface  waters,  'Groundwater,  'Reviews, 
California,  Programs,  Projects,  Hydrology, 
Urbanization,  Groundwater  recharge,  Reservoirs, 
ialine  water  intrusion,  Land  subsidence,  Floods, 
Cooperatives,  Data  collections, 
dentifiers:  'US  Geological  Survey,  'Southern 
California,  Hydrologic  summary. 

"he  U.S.  Geological  Survey's  role  in  water 
esources  development  of  southern  California  is 
eviewed.  Summary  topics  include  water  resources 
tudies,  hydrologic  inventories,  water  resources 
ppraisal,  water  management  models,  urban 
ydrology,  artificial  recharge,  surface  reservoirs, 
ea-water  intrusion,  land  subsidence,  flood  hazard, 
unding  and  initiation  of  studies,  cooperating 
gencies,  publication  of  reports,  and  data,  and 
joking  ahead.  The  Geological  Survey  began  its 
lventory  of  hydrologic  data  in  southern  California 
i  November  1895  with  a  stream-gaging  station  on 
tie  San  Gabriel  River  near  Azusa.  Since  that  time, 
tie  scope  of  the  program  has  expanded  to  include 
tie  collection  and  monitoring  of  hydrologic 
lformation  for  Federal,  State,  and  local  agencies 
l  all  the  major  drainage  basins  in  southern 
California.  The  program  includes  the  measurement 
f  streamflow,  water-level  changes  in  lakes  and 
sservoirs,  water  levels  in  wells,  and  temperature, 
hemical  quality,  and  sediment  in  streams  and 
sservoirs.  (Woodard-USGS) 
m-10713 


VATER  RESOURCES  DEVELOPMENT  BY 
HE  U.S.  ARMY  CORPS  OF  ENGINEERS  IN 
IARYLAND. 

lorps  of  Engineers,  Baltimore,  Md. 


For  primary  bibliographic  entry  see  Field  04A. 
V71-10732 


THE   WATER   RESOURCES   OF   THE    UPPER 
PENINSULA  DRAINAGE  AREA. 

Michigan    State    Water    Resources    Commission, 

Lansing.  Dept.  of  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  06D. 

W71-10739 


IMPLICATIONS  OF  LAND  AND  WATER  USE 
DEVELOPMENTS  IN  MICHIGAN  FOR  FUTURE 
PUBLIC  WATER  RESOURCE  POLICY, 

Michigan    State    Univ.,    East    Lansing.    Dept.    of 

Resource  Development. 

For  primary  bibliographic  entry  see  Field  06D. 

W71-10740 


WATER  RESOURCE  CONDITIONS  AND  USES 
IN  THE  LOWER  GRAND  RIVER  BASIN. 

Michigan    State    Water    Resources    Commission, 

Lansing.  Dept.  of  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  06D. 

W71-10742 


THE   WATER   RESOURCES  OF  THE  LOWER 
LAKE  HURON  DRAINAGE  BASIN. 

Michigan    State    Water    Resources    Commission, 

Lansing.  Dept.  of  Conservation. 

For  primary  bibliographic  entry  see  Field  06D. 

W71-10744 


HOUSEHOLD  DECISION  PROCESSES  IN  THE 
PURCHASE  AND  USE  OF  RESERVOIR 
RECREATION  LAND, 

North     Carolina     Univ.,     Chapel      Hill.      Water 
Resources  Research  Inst. 
Raymond  J.  Burby,  HI. 

Available  from  the  National  Technical  Information 
Service  as  PB-20 1  749,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Report  No.  51,  North  Carolina 
Water  Resources  Research  Institute,  Raleigh, 
March  1971,  21 3p,  1  fig,  62  tab,  20  ref,  2  append. 
OWRR  Project  B-012-NC  (8). 

Descriptors:  'Reservoir  sites,  *Pre-impoundment, 

Reservoirs,     'Land     use,     'Land     development, 

Decision      making.     North     Carolina,     Georgia, 

'Recreation,      Water      resources      development, 

Impoundments. 

Identifiers:  'Reservoir  recreation,  'Lake  Norman 

(N.C.),  'Lake  Sidney  Lanier  (Geo). 

The  effectiveness  of  public  policy  in  guiding  the 
residential  development  of  reservoir  shorelands  is 
largely  dependent  on  a  basic  understanding  of 
underlying  development  processes  The  conversion 
of  rural  reservoir  land  to  recreaiional  residential 
use  emerges  over  time  from  a  set  of  complex 
decisions  by  reservoir  owners,  public  officials, 
landowners,  residential  developers,  and 
households.  This  study  is  concerned  with  the  final 
stage  of  the  land  development  process,  the 
decisions  of  households  to  purchase  and  use 
shoreline  land.  Based  on  a  random  sample  survey 
of  268  households  who  have  acquired  shoreline 
property  adjacent  to  Lake  Norman,  North 
Carolina,  and  Lake  Sidney  Lanier,  Georgia,  the 
study  describes  the  key  components  of  these 
decisions  and  identifies  factors  which  influence 
household  behavior.  While  the  research  focuses  on 
decisions  related  to  the  acquisition  of  specific 
shoreline  sites,  attention  is  also  devoted  to  the 
extent  and  manner  in  which  shoreline  property  is 
utilized  by  households,  their  satisfaction  with 
various  types  of  property  and  preferences  for 
future  shoreline  sites,  and  household  perceptions  of 
community  problems  in  reservoir  areas.  The  results 
of  this  study  provide  a  research  base  for  efforts  to 
forecast  reservoir  shoreline  development  patterns 
and  supply  land  use  planners  and  policy  makers 
with  needed  information  on  this  important  stage  in 
the  reservoir  residential  development  process.  (See 
also  W71-10758)  (Howells-North  Carolina) 
W71-10757 


A  MODEL  FOR  SIMULATING  RESIDENTIAL 
DEVELOPMENT  IN  RESERVOIR 

RECREATION  AREAS, 

North     Carolina     Univ.,     Chapel     Hill.     Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-10758 


COMMUNITY  ORGANIZATION  AND  RURAL 
WATER  SYSTEM  DEVELOPMENT, 

Mississippi    State    Univ.,    State    College.    Social 
Sciences  Research  Center. 
John  H.  Peterson,  Jr. 

Available  from  the  National  Technical  Information 
Service  as  PB-201  729,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Completion  Report,  Mississippi 
Water  Resources  Research  Institute,  State  College, 
1971,  53  p,  7  tab,  4  maps,  1 9  ref.  OWRR  Project  B- 
005-MISS(l). 

Descriptors:     'Community     development,     Rural 
areas,     Water    resources    development,     'Rural 
sociology,  'Social  aspects,  Mississippi. 
Identifiers:  'Rural  water  systems. 

Rural  comminities  in  a  representative  county  were 
studied  to  determine  the  range  of  community 
experiences  in  water  system  development  and  to 
establish  the  relationship  between  community 
organization  and  water  system  development.  A 
positive,  statistically  significant,  relationship  was 
found  between  level  of  community  organization 
and  effectiveness  in  water  system  development.  All 
communities  involved  in  organizing  water  systems 
for  single  communities  had  a  high  level  of 
community  organization.  Communities  with  a  low 
level  of  community  organization  could  effectively 
participate  in  the  organization  of  a  multi- 
community  water  system  if  they  were  associated 
with  a  more  highly  organized  community  in  the 
developmental  effort.  An  extension  of  the  study 
beyond  the  representative  county  indicated  a 
tendency  for  earlier  organized  water  systems  to 
serve  individual  communities,  but  for  later 
organized  water  systems  to  serve  multiple  rural 
communities.  Level  of  community  organization 
was  an  important  factor  in  rural  water  system 
development.  Where  a  low  level  of  community 
organization  existed,  development  could  be 
enhanced  by  linking  highly  organized  communities 
with  less  organized  communities  in  developing 
water  systems  for  a  larger  area. 
W71-10759 


INTERIM  PLAN  FOR  WATER  QUALITY 
MANAGEMENT  IN  THE  DENVER 

METROPOLITAN  AREA, 

Denver  Regional  Council  of  Governments,  Colo. 
Wayland  Walker. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  100,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Denver  Regional  Council  report, 
April  1971.  159  p.  HUDColoP-91. 

Descriptors:  'Water  quality  control,  'Planning, 
♦Sewage  treatment,  'Urbanization,  Regional 
analysis,  Water  pollution,  Industrial  wastes. 
Agricultural  wastes,  Runoff,  Storm  runoff,  Erosion, 
Mine  wastes,  Colorado,  Mine  drainage. 
Identifiers:  'Colorado,  Surface  water  runoff,  Storm 
sewers.  Mine  waters.  Forecasting,  'Denver, 
Colorado,  South  Platte  River  Basin,  Mine  acid 
drainage,  'Boulder  (Colo). 

The  purpose  of  the  Interim  Plan  is  to  identify 
immediate  needs  and  begin  the  development  of  a 
long  range  program  of  sewerage  facilities 
construction  and  water  quality  management.  The 
geographical  scope  of  the  report  includes  the 
Denver  SMSA  portion  of  the  South  Platte  River 
Basin.  Information  from  the  major  water  quality 
management  agencies,  both  regulatory  and 
operational,  is  presented  in  the  study.  Waste 
discharge  information  is  shown  for  municipal, 
industrial,  agricultural  and  storm  water  effluent. 
Sampling  stations  and  Colorado  water  quality 
standards  are  'isted  as  well  as  problem  areas  and 
outfall  locations.  The  needed  and  projected  short- 
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range    improvements    are    documented    for    the 
regional  study  area.  An  outline  of  a  proposed  fully 
developed  master  plan,  yet  to  be  done,  is  presented 
in  the  final  chapter. 
W71-10772 


TEXOMA  REGION  AREAWIDE  WATER  PLAN. 
PHASE  I.  FUTURE  WATER  REQUIREMENTS, 
EXISTING  WATER  SUPPLY  SYSTEMS  AND 
AVAILABLE  WATER  RESOURCES. 

Texoma  Regional  Planning  Commission,  Tex. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  101,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Texoma  Regional  Planning  report 
1971.  185  p.  HUD  Project  Texas  P-285. 

Descriptors:  'Planning,  Regional  analysis, 
•Urbanization,  'Water         supply,  'Water 

requirements,  Groundwater,  Water  consumption, 
Water  rights,  Surface  waters. 

Identifiers:  Urban  areas,  Water  pipes,  'Texoma 
Region  (Texas). 

The  Texoma  Region  Areawide  Water  Plan  is  a 
planning  effort  to  ascertain  the  best  method  of 
developing  surface  water  and  groundwater 
resources  for  the  major  urban  centers  in  Cooke, 
Grayson  and  Fannin  Counties,  Texas. 
W71-10780 


SUMMARY       REPORT       OF       PLANS       AND 

PROGRAMS    FOR    THE    DEVELOPMENT    OF 

WATER    SUPPLY    AND    SEWAGE    DISPOSAL 

FACILITIES      IN      THE      LOWER      PIONEER 

VALLEY. 

Lower       Pioneer       Valley       Regional       Planning 

Commission,  West  Springfield,  Mass. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  210,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Planning  report,  March  1970. 

Descriptors:    'Water    supply,    'Sewage    disposal, 
'Planning,  'Regional  analysis,  Costs. 
Identifiers:      Regional     planning,     Massachusetts, 
Hampden     County     (Mass),     Hampshire     County 
(Mass). 

The  aim  is  to  formulate  areawide  plans  and 
programs  for  water  supply  and  sewage  disposal 
facilities  that  are  consistent  witli  the  areawide 
comprehensive  plans,  capable  of  meeting  future 
needs  up  to  the  year  2020,  and  acceptable  in  terms 
of  HUD's  certification  process.  A  conceptual 
systems  framework  is  developed  such  that 
subsequent  engineering  and  planning  activity  can 
proceed  with  an  assurance  of  compatibility  with 
areawide  comprehensive  planning  considerations. 
W7I-I0783 


SEWAGE  DISPOSAL  FACILITIES. 

Lower       Pioneer       Valley       Regional       Planning 

Commission,  West  Springfield,  Mass. 

For  primary  bibliographic  entry  see  Field  05E. 

W7I-I0784 


PUBLIC  PERCEPTIONS  OF  WATER  QUALITY, 

Wisconsin    Univ  ,   Madison     Dept.  of  Agricultural 

Economics 

For  primary  bibliographic  entry  see  Field  05G. 

W7  I- 1 0869 


AN  AGGREGATIVE  MODEL  FOR  MUNICIPAL 
K(  ONOMIC  PLANNING, 

Virginia    Polytechnic    Inst.,    Blacksburg.    Coll.    of 

Business 

SangM    I.ce.and  William  R.  Sevebeck. 

Policy    Sciences,    Vol     2,    No.    2,   p   99-113     June 

1971    17  p.  5  tab,  15  ref 

Descriptors    •  I. conornic  efficiency.  'Methodology, 
'Model      i.jrlirs.    'Planning,    Simulation    analysis, 
linear  programming 
Identifiers    'Goal  programming. 


A  methodology  is  presented  for  the  effective  long- 
range  economic  planning  of  a  municipal  govern- 
ment by  applying  the  goal  programming  (GP) 
model  to  design  an  optimum  aggregative  model  for 
municipal  economic  planning.  This  model  was 
developed  with  the  town  of  Blacksburg  as  an 
illustration.  The  GP  approach  required 
administration  to  identify,  establish  critical 
interrelationships,  and  define  the  relative 
importance  of  various  objectives.  The  structure 
thus  derived  represented  a  given  policy  or  set  of 
policies.  GP  modeling  helped  identify  where  some 
incompatability  existed  among  goals  under  a  given 
policy  and  where  the  policy  must  be  reviewed  and 
modified  in  view  of  the  most  desirable  objectives. 
The  simulation  capability  of  the  GP  model 
provided  the  following  four  advantages:  ( 1 )  time 
was  saved  in  planning  economic  activities  of  the 
municipal  government;  (2)  the  results  of  the  model 
might  be  used  for  further  planning,  realignment  of 
goals,  and  re-evaluation  of  constraints;  (3)  if  the 
upper  limit  of  credit  was  not  used,  the  information 
derived  from  the  model  could  be  useful  in  planning 
for  additional  external  financing;  and  (4)  this 
approach  to  economic  planning  stressed  the 
organized  and  integrated  understanding  of 
objectives,  the  interrelationships  among  variables 
in  the  system,  and  a  careful  consideration  of 
alternatives  and  constraints,  thus  leading  to  long- 
range  effectiveness  in  planning,  operations,  and 
control.  (Veverka-Cornell) 
W71-10871 


FOURTH  DIMENSION  FOR  URBAN  ENVIRON- 
MENT, 

Harza  Engineering  Co.,  Chicago,  III. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10883 


A  PROGRAM  FOR  NEW  TOWNS, 

Urban  Associates  of  Chicago,  111. 

Ira  J.  Bach. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal  of  the  Urban  Planning  and  Development 

Division,  Vol  97,  No  UP1,  p  55-62,  April  1971     1 

ref. 

Descriptors:       'City       planning,       'Urbanization, 

'Community,  Cities,  Planning. 

Identifiers:  'New  towns,  'Regional  planning. 

Regional  planning,  involving  programs  cf  new  town 
development,  offers  solutions  to  some  of  the 
problems  attendant  upon  the  growth  of 
megalopolis  and  may  provide  a  key  to  the  solution 
of  others.  The  concentrated  development  of  the 
major  urban  regions  of  the  United  States  has 
resulted  in  severe  dislocations,  due  in  large 
measure  to  a  lack  of  regional  planning.  The 
experience  of  both  western  and  eastern  Europe 
indicates  that  part  of  the  answer  may  lie  in  the 
establishment  of  new  towns  to  serve  one  or  more  of 
these  purposes:  To  provide  better  organized,  more 
effectively  controlled  suburban  development;  to 
accommodate  over-spill  or  aid  slum  clearance;  to 
serve  as  growth  centers  for  national  or  regional 
plan  purposes.  The  new  towns  concept  has  enjoyed 
a  limited  history  in  the  United  States,  although  it 
has  met  with  some  success  where  employed.  The 
principles  of  the  Radburn  Idea,  first  promulgated  in 
the  1920's,  are  equally  valid  today.  (Davis- 
Chicago) 
W7I-I0884 


ECONOMIC  FACTORS  IN  WATER 

POLLUTION  CONTROL:  PART  II, 

Clemson  Univ.,  S.C.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  05G. 

W7  1-10890 


IDEAS       AND       ATTITUDES:       A       SCENERY 
CLASSIFICATION  SYSTEM, 

Vermont  Univ.,  Burlington.  Dept.  of  Agricultural 

Economics 

Frederic  O.  Sargent. 

Journal  of  Soil  and  Water  Conservation,  Vol  21, 

No  I ,  p  26-27,  January-February  1966,  I  chart. 


Descriptors:       'Scenery,      'Planning,      'Natural 
resources,  'Recreation,  Landscaping. 
Identifiers:       'Scenery       classification       system, 
Regional  development,  Scenic  resources. 

Regional  development  programs  are  beginning  to 
consider  scenery  as  a  basic  natural  resource.  This 
article  represents  a  suggested  system  for  scenery 
classification,  which  is  not  proven  and  has  only 
been  field  tested  once.  Classification  of  scenery 
provides  a  basis  for  comparison  of  scenic  resources 
within  a  planning  region.  The  system  presented  in 
this  article  is  designed  to  be  used  in  coordination 
with  classification  of  forest,  agriculture,  wildlife, 
and  recreation  lands  in  the  process  of  conducting  a 
regional  resource  base  inventory.  (Strachan- 
Chicago) 
W71-10892 


A    REGIONAL    SEWERAGE    PLAN    FOR    THE 
WILAMETTE  VALLEY, 

Barrett  and  Associates. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10895 


MANAGING     NATURAL     RESOURCES 
THROUGH  LAND  TENURE  STRUCTURES, 

Iowa  State  Univ.,  Ames. 

John  F.  Timmons,  and  J.  M.  Cormack. 

Journal  of  Soil  and  Water  Conservation,  Vol  24, 

No  1,  p  4-10,  January-February  1971,  3  photo,  7 

ref. 

Descriptors:    'Land    tenure,    'Natural    resources, 
•Management,  Land  resources.  Exploitation. 
Identifiers:    'Natural    resource    use.    Land    tenure 
responsibility. 

The  relationship  is  explored  between  land  tenure 
and  natural  resource  use  and  the  options  open  to 
make  land  tenure  structures  more  responsive  to 
improved  use  and  management  of  natural 
resources.  Land  tenure  is  both  the  cause  and 
solution  of  the  problem  of  exploitation  of  natural 
resources.  Land  tenure  structures  during  the 
pioneer  days  developed  in  a  laissez  faire  manner 
without  regard  to  exploitation  of  natural  resources. 
Land  tenure  structures  must  be  examined  and 
redesigned  to  prevent  uncontrolled  exploitation  of 
the  natural  resources.  All  the  changes  involved  in 
land  tenure  restructuring  should  emphasize  land 
tenure  responsibilities  as  well  as  land  resource  use. 
Resource  Development  and  Environmental 
Control  Districts  are  proposed  which  would 
develop  rules  for  using  each  land  resource.  These 
rules  would  make  the  essence  of  the  Trusteeship  in 
Land  with  its  rights,  duties,  and  responsibilities. 
The  authors  recommend  further  consideration  of 
the  district  and  trusteeship  concepts.  (Strachan- 
Chicago) 
W71-10896 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


THE     EFFECT    OF     PRICE    ON     LONG     RUN 
WATER  SUPPLY  BENEFITS  AND  COSTS, 

Nebraska       Univ.,       Lincoln.       Dept.      of      Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-105I3 


OIL  POLLUTION  LIABILITY  AND  FINANCIAL 
RESPONSIBILITY.  A  REPORT  TO  THE 
PRESIDENT  AND  THE  CONGRESS. 

Coast  Guard,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10672 


AMORTIZATION  OF  POLLUTION  CONTROL 
FACILITIES:  HOW  THE  NEW  ELECTION 
WORKS, 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-10679 
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iSTS       FOR       EQUIVALENT       UPSTREAM 
DUCTION  IN  WASTE  WATER 

{CHARGES, 

irida  Univ.,  Gainesville.  Dept.  of  Environmental 
gineering. 

•  primary  bibliographic  entry  see  Field  05G. 
1-10860 


ILTISTAGE  MARGINAL  COST  MODEL  OF 
/ESTMENT-PRICING  DECISIONS: 

PLICATION    TO    URBAN    WATER   SUPPLY 
EATMENT  FACILITIES, 

nell  Univ.,  Ithaca.  Dept.  of  City  and  Regional 
lining. 

primary  bibliographic  entry  see  Field  05F. 
1-10861 


0NOMIC  INCENTIVES  FOR  POLLUTION 
\TEMENT:  APPLYING  THEORY  TO 
\CTICE, 

primary  bibliographic  entry  see  Field  05G. 
1-10967 


>.  Water  Demand 


JEOGRAPHICAL  SYSTEMS  ANALYSIS  OF 
E  WATER  SUPPLY  NETWORKS  OF  THE 
W  YORK  METROPOLITAN  REGION, 

umbia  Univ.,  New  York.  Dept.  of  Geography, 
hael  R.  Greenberg,  George  W.  Carey,  Leonard 
ler,  and  Robert  M.  Hordon. 
Geographical  Review,  Vol  61,  No  3,  p  339- 
,  June  1971.4  fig,  4  tab,  1 6  ref,  1  append. 

criptors:  *Water  supply,  'Networks,  'Systems 
lysis,  'Mathematical  models,  'Resource 
cation,  Urbanization,  Cities,  Planning, 
itifiers:  'Geographical  network  redesign, 
ajected  demands,  'Operational  efficiency, 
:fficient  state,  New  York  metropolitan  region, 
:er  agencies,  Water  allocation. 

rising  costs  of  increasing  the  water  supply 
:e  it  necessary  to  consider  means  for 
lomizing  urban  water  use.  A  search  for  new 
revised  methods  of  fulfilling  projected 
ands  for  water  has  begun.  This  paper  focuses 
one  fundamental  alternative,  geographical 
»ork  redesign.  The  hypothesis  of  the  paper  is 

water  shortages  in  urban  regions  may  be 
;ed  in  part  by  inefficient  distribution  of  the 
lable  water  supply.  If  the  shortage  of  water  is 
;ed  by  the  inefficiency  of  its  distribution,  then 
location  of  new  sources  of  water  supply  is  not 
most  important  focus  of  interest.  The  present 
in  network  existing  in  the  New  York 
ropolitan  Region,  which  the  paper  uses  as  a  test 
,  results  in  shortages  of  water  in  one  part  of  the 
3n  while  surplus  water  is  immobilized 
where,  resulting  in  an  inefficient  state.  Links 
/een  agencies  in  the  New  York  Metropolitan 
ion  have  been  made  largely  on  an  ad  hoc  basis 
out  regard  for  the  effect  on  other  agencies  and 
ibutions.  By  developing  and  using 
iiematical  models  the  paper  seeks  to  locate 
e  inefficiencies  in  time,  place,  and  quantity, 
to  recommend  changes  and  redistributions  in 
>ork  design  and  flows  thai  can  satisfy  all 
ected  demands.  The  article  contends  that  water 
:ation  ought  to  be  undertaken  with  the  view  of 
lerving  water  first  and  dollars  second. 
achan-Chicago) 
-10519 


DESIGNATION  AREAS  FOR  MICHIGAN'S 
RASTATE  WATER  QUALITY  STANDARDS. 

higan  State  Water  Resources  Commission, 
iing.  Dept.  of  Natural  Resources. 

er  Resources  Council  Grant,  March  1969.  48 
i  ref. 

:riptors:  'Water  quality  control,  'Water 
tation,  'Planning,  'Michigan,  Water  pollution 
rol,  Industrial  use  (Water),  Municipal  water. 


Agriculture,         Intrastate         rivers.         Nutrients, 
Recreation,  Water  supply. 

Identifiers:    'Michigan    Intrastate    Water    Quality 
Standards,  'Intrastate  waters. 

The  Intrastate  Water  Quality  Standards  of 
Michigan  that  were  adopted  January  4,  1968  are 
summarized.  The  designated  uses  and  the  plan  of 
implementation  for  all  of  Michigan's  intrastate 
waters  are  discussed  in  detail.  A  series  of  five  water 
and  related  land  resource  inventory  reports  were 
compiled  by  the  Commission  staff  and  used  in 
specifying  use  designations.  The  specific  uses  that 
were  designated  for  protection  include:  domestic 
water  supply;  industrial  water  supply;  recreation; 
fish,  wildlife  and  other  aquatic  life;  agriculture;  and 
commercial,  navigation  and  other  uses.  Of  the 
gross  area  of  61,946,160  acreas,  24,688,000  acres 
of  Michigan's  territory  is  Great  Lakes  surface, 
while  841,000  acres  are  covered  with  inland  lakes 
and  ponds.  The  state  has  3,121  miles  of  Great  Lake 
shoreline,  36,350  miles  of  inland  streams  and  over 
25,000  mapped  lakes  and  ponds  which  cover  areas 
of  more  than  a  tenth  of  an  acre.  The  Water 
Resources  Commission  of  Michigan  acts  under  the 
authority  of  the  Federal  Water  Quality  Act  of 
1965,  and  its  own  basic  law,  Act  245,  P. A.  1929,  as 
amended  (included  in  the  appendix).  Previously, 
on  June  28,  1967,  the  Water  Resources 
Commission  adopted  water  quality  standards  for 
Michigan's  'interstate'  waters  together  with  a  plan 
for  implementation  and  enforcement.  At  the  same 
time  the  Commission  designated  specific  water 
uses  to  be  protected  by  these  standards  in 
particular  sectors  of  'interstate'  lakes  and  streams, 
based  on  present  and  prospective  future  use  of  the 
resource.  (Poertner) 
W71-10738 


THE    WATER    RESOURCES    OF   THE    UPPER 
PENINSULA  DRAINAGE  AREA. 

Michigan    State    Water    Resources    Commission, 
Lansing.  Dept.  of  Natural  Resources. 

Water  Resources  Council  Grant,  October,   1968. 
164  p,  21  fig,  41  tab,  67  ref.  PL  23. 

Descriptors:  'Water  resources,  'Michigan, 
'Planning,  'Watersheds  (Basins),  Water  quality, 
Water  utilization,  Water  supply,  Groundwater, 
River  flow.  Soil  classifications,  Agriculture, 
Industrial  water,  Recreation,  Administration, 
Regional  analysis.  Geology,  Climatology, 
Irrigation,  Flood  control,  Drainage  practices, 
Employment  opportunities.  Waste  water  disposal. 
Identifiers:  'Upper  Peninsula  Drainage  area. 

The  following  are  presented:  a  comprehensive  view 
of  the  existing  water  uses  in  Michigan's  Upper 
Peninsula  Drainage  Area,  a  summary  of  recent 
trends  in  regional  water  uses,  and  anticipated 
future  uses.  This  information  will  be  employed 
immediately  in  the  formulation  and  adoption  by  the 
Michigan  Water  Resources  Commission  of 
designated  uses  for  the  natural  and  artificial  waters 
of  the  Upper  Peninsula  Drainage  Area.  The 
designated  uses  will  later  be  protected  by 
established  water  quality  standards.  Isolated  from 
the  population  centers  of  the  Midwest,  the  area's 
vast  waters  and  wildlands  offer  unexcelled  and 
abundant  opportunities  for  outdoor  enjoyment. 
Economically  however,  the  Upper  Peninsula's 
story  is  much  less  bright.  Beset  with  population 
contraction,  economic  stagnation,  and  wide  spread 
under-employment  and  unemployment,  the  Upper 
Peninsula's  major  problems  are  quite  different 
from  the  contemporary  social  and  resource 
concerns  facing  the  more  urbanized  sections  of 
Michigan.  Two  avenues  of  economic  opportunity 
hold  promise  for  the  Upper  Peninsula  —  expansion 
of  resource-based  industries  and  growth  of  tourism 
and  outdoor  recreation  activities.  It  is  necessary  to 
secure  a  more  comprehensive  understanding  of  the 
character,  magnitude,  and  potential  of  the  natural 
resources  of  the  area.  This  report  was  designed  to 
further  the  achievement  of  such  an  understanding. 
(Poertner) 
W71-I0739 


IMPLICATIONS  OF  LAND  AND  WATER  USE 
DEVELOPMENTS  IN  MICHIGAN  FOR  FUTURE 
PUBLIC  WATER  RESOURCE  POLICY, 

Michigan    State    Univ.,    East    Lansing.    Dept.    of 

Resource  Development. 

Raleigh  Barlowe. 

HUD      Grant.      Michigan      Water      Resources 

Commission,  Lansing,  Report  WRC-PL.  8,  (1966). 

56  p,  5  tab. 

Descriptors:  'Water  demand,  'Planning,  'Land 
use,  'Water  utilization,  'Water  resources,  Water 
supply,  Agriculture,  Recreation,  Urbanization, 
Forecasting,  Great  Lakes,  Michigan,  Commercial 
fishing,  Water  policy,  Water  quality,  Water  costs, 
Forest  management. 
Identifiers:  Population  trends. 

Recent  land  and  water  use  trends  in  the  State  are 
appraised  along  with  their  implications  for  the 
future.  Emphasis  was  given  to:  ( 1 )  a  description  of 
the  present  land  and  water  resource  use  situation  in 
Michigan;  (2)  a  projection  of  present  trends  to 
provide  a  measure  of  future  needs;  and  (3)  a 
discussion  of  the  implications  of  these  trends  for 
future  water  resources  policy.  The  problems  of 
more  people  and  rising  per  capita  demands  for 
water  will  give  rise  to  new  problems  involving  the 
quantities  and  quality  of  the  waters  available  for 
public  and  private  use.  New  supplies  will  be  tapped 
and  the  state  may  someday  be  criss-crossed  with 
watermains  that  connect  all  cities  with  the  Great 
Lakes.  Much  of  the  emphasis  in  the  public  policy 
will  be  on  maintenance  and  enhancement  of  water 
quality.  Water  supplies  will  be  augmented;  quality 
control  measures  will  be  employed;  and  water  will 
be  made  available  to  more  people  and  at  more 
locations.  These  programs  will  involve  higher  costs 
and  more  controls  but  an  enlightened  public  will 
pay  the  extra  costs  and  accept  controls  if  they 
understand  the  overall  problem.  (Poertner) 
W71-10740 


WATER  RESOURCE  CONDITIONS  AND  USES 
IN  THE  LOWER  GRAND  RIVER  BASIN. 

Michigan  State  Water  Resources  Commission, 
Lansing.  Dept.  of  Natural  Resources. 

1 968.  1  33  p,  22  fig,  35  tab,  9  ref. 

Descriptors:  'Planning,  'Watersheds  (Basins), 
'Michigan,  'Water  quality,  'Water  utilization, 
Water  resources,  Agriculture,  Water  supply. 
Industrial  water.  Municipal  water,  Municipal 
wastes.  Recreation,  Administration,  Waste  water 
(Pollution),  Geology,  Climatology,  Irrigation, 
Flood  control,  River  flow,  Drainage  practices. 
Identifiers:  'Grand  River  Basin. 

A  survey  was  designed  and  conducted  to  provide 
guidance  for  planning  groups  that  require  a  sound 
and  broad  understanding  of  the  water  resources  of 
the  Lower  Grand  River  Basin.  With  the  exception 
of  Grand  Rapids,  they  have  so  far  been  adequate  to 
meet  the  supply  needs  of  farm,  home,  and  business. 
However,  with  respect  to  waste  a  assimilation, 
streamflow  is  recurrently  inadequate  for  even  the 
modest  uses  presently  being  made  and,  in  its 
unregulated  condition,  offers  little  potential  for 
municipal-industrial  expansion.  Potentialities  for 
expanded  water  use  are  distinctly  promising  in 
most  categories.  Groundwater  sources  appear 
capable  of  extensive  development,  and  excellent 
sites  have  been  found  where  reservoirs  could  be 
established  both  for  low  streamflow  improvement 
and  for  stable-level  water  recreation  areas. 
Realization  of  the  possible  water-use  benefits  in 
this  area  is  contingent  upon  the  application  of 
coordinated  management  effort,  particularly  with 
respect  to  surface  water.  Groundwater  develop- 
ment will  entail  mainly  evaluative  and  pollution 
prevention  effort.  But  surface  water  development 
will  call  first  for  reserving  the  flow-augmentation 
and  recreation  area  reservoir  sites  followed  by 
programmed  building  and  operating  of  the 
necessary  dams.  Recommendations  are  made 
urging  that  inter-interest  watershed  organizations 
continue  to:  effectuate  careful  planning,  secure 
assistance,    serve    as    a    clearinghouse    for    water 
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resources  issues,  and  insure  the  timely  activation  or 
creation  of  proper  action  agencies.  (Poertner) 
W71-10742 


MICHIGAN'S  WATER  RESOURCE  NEEDS, 

Michigan  State  Univ.,  East  Lansing. 
Raleigh  Barlowe,  Michael  McGuire,  and  Robert 
Vertrees. 

Water  Resources  Council  Grant.  State  of 
Michigan,  Water  Resources  Commission,  Depart- 
ment of  Natural  Resources,  Lansing,  PI.  27,  June 
1969.  52  p,  1  fig,  12  tab.  PI.  27. 

Descriptors:  'Water  demand,  'Planning,  'Water 
supply,  'Water  quality  control,  'Michigan, 
Industrial  water,  Industrial  production, 
Forecasting,  Agriculture,  Recreation,  Municipal 
water,  Navigation,  Waste  water  treatment,  Water 
utilization.  Water  users. 
Identifiers:  Water  quality  standards. 

The  report  focuses  attention  on  two  important 
aspects  of  public  water  resources  planning  in 
Michigan:  ( 1 )  future  water  resource  needs,  and  (2) 
the  probable  impact  of  water  quality  regulations  on 
future  industrial  developments.  Careful 
consideration  was  given  in  this  study  to  the 
projection  of  water  resource  needs  in  Michigan  to 
the  years  1980  and  2000.  For  analysis  purposes, 
water  uses  in  the  State  were  classified  into  four 
major  groupings:  household  and  commercial; 
industrial;  agricultural;  and  recreation,  navigation, 
and  other.  Projections  were  made  for  seven 
subregional  watershed  areas.  Acceptance  and 
enforcement  of  water  quality  standards  can  provide 
a  boon  to  many  water  using  industries.  Recreation- 
oriented  industries  in  particular  are  attracted  to 
and  frequently  require  large  bodies  of  water  for 
scenery  and  play.  Many  other  industries  also  find 
the  prospect  of  adequate  supplies  of  good  clean 
water  a  basic  necessity.  Insofar  as  enforcement  of 
water  quality  standards  makes  it  possible  for 
communities  to  provide  the  water  supplies  needed 
by  industries  in  the  quantities  and  quality 
demanded,  good  enforcement  can  facilitate 
industrial  development  and  economic  growth 
throughout  the  state.  (Poertner) 
W71-10743 


THE  WATER  RESOURCES  OF  THE  LOWER 
LAKE  HURON  DRAINAGE  BASIN. 

Michigan  State  Water  Resources  Commission, 
Lansing.  Dept.  of  Conservation. 

Water  Resources  Council  Grant.  State  of 
Michigan,  Water  Resources  Commission,  Depart- 
ment of  Conservation,  Lansing,  PL.  18,  May  1968. 
1 89  p,  27  fig,  45  tab,  6 1  ref.  PL.  1 8. 

Descriptors:  'Water  resources,  'Michigan, 
•Planning,  'Watersheds  (Basins),  Water  quality, 
Water  utilization,  Water  supply.  Groundwater, 
River  flow,  Soil  classifications,  Agriculture, 
Industrial  water.  Recreation,  Administration, 
Regional  analysis,  Geology,  Climatology, 
Irrigation,  Flood  control,  Drainage  practices, 
Employment  opportunities,  Waste  water  disposal. 
Lake  Huron. 
Identifiers:  'Lake  Huron  Drainage  Basin. 

The  following  are  presented:  a  comprehensive  view 
of  the  existing  water  uses  on  the  Lower  Lake  Huron 
Drainage  Basin,  a  summary  of  recent  trends  in 
regional  water  uses,  and  anticipated  trends  and 
future  uses.  A  few  small  areas  in  this  9,730  square 
mile  region  hold  most  of  the  more  than  1,100,000 
persons  living  in  the  region.  These  heavily 
populated  areas  are  also  highly  industrialized  giving 
rise  to  concentrations  of  water  use.  The  intensive 
farming  carried  on  in  the  region  also  contributes 
substantially  to  total  water  use.  The  amount  of 
additional  water  necessary  to  support  the  predicted 
growth  of  the  population  and  the  economy  in  the 
closing  decades  of  this  century  is  considerable.  The 
magnitude  of  the  resource,  the  vast  quantities 
available  from  the  Great  Lakes,  the  local  rivers  and 
inland  lakes,  and  the  groundwater  resources  will  be 


adequate  to  meet  this  demand  if  diligent  efforts  are 
made  to  plan  and  manage  the  water  resources  for 
maximum  multi-purpose  beneficial  use.  During  the 
coming  decade  and  beyond,  it  is  probable  that  the 
Lower  Lake  Huron  Drainage  Basin  will  experience 
increases  in  water  use  from  additional  population, 
higher  per  capita  use  rates,  and  industrial  growth 
and  development.  Lake  Huron  itself  will  become 
the  new  source  of  supply  for  two  of  the  three 
largest  metropolitan  areas  in  the  state.  (Poertner) 
W71-10744 


TEXOMA  REGION  AREAWIDE  WATER  PLAN. 
PHASE  I.  FUTURE  WATER  REQUIREMENTS, 
EXISTING  WATER  SUPPLY  SYSTEMS  AND 
AVAILABLE  WATER  RESOURCES. 

Texoma  Regional  Planning  Commission,  Tex. 
For  primary  bibliographic  entry  see  Field  06B. 
W7I-10780 


ASSESSMENT        ANALYSIS        FOR        WATER 
SUPPLY  ALTERNATIVES, 

Corps  of  Engineers,  Alexandria,  Va.  Inst,  of  Water 

Resources;  and  Colorado  State  Univ.,  Fort  Collins; 

and  Washington  State  Univ.,  Pullman. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-10858 


AN  ALGORITHM  FOR  IRRIGATION  PROJECT 
PLANNING, 

Harvard    Univ.,    Cambridge,    Mass.    Centre    for 

Population  Studies. 

For  primary  bibliographic  entry  see  Field  03F. 

W71-I0875 

6E.  Water  Law  and  Institutions 


GOVERNMENTAL  RESPONSIBILITIES  FOR 
THE  APPLICATION  AND  CONTROL  OF 
TECHNOLOGY  IN  RELATION  TO  MAN'S 
ENVIRONMENT, 

Organization  for  Economic  Co-Operation  and 
Development,  Paris  (France). 

Paper,  Organization  for  Economic  Cooperation 
and  Development  Secretarist,  Paris,  France,  July 
1970,  37  p. 

Descriptors:  'Institutional  constraints,  Planning, 
Air  pollution.  Noise  pollution,  'Environment, 
'Water  pollution,  'Social  aspects,  Decision 
making,  Pesticides,  Eutrophication, 

Administration. 

Identifiers:  'Governmental         responsibilities, 

•Environmental  policy,  Public  policy,  Resource 
policy,  Comprehensive  planning. 

Government  responsibilities  in  relation  to  man's 
environment  are  discussed  and  related  to  the 
general  policy  implications  arising  from  the 
Organization  for  Economic  Cooperation  and 
Development's  studies  in  the  public  domain, 
notably  on  the  eutrophication  of  lakes  and  rivers, 
the  problem  of  sulfur  in  the  atmosphere,  the 
unintended  occurrence  of  pesticides,  urban  traffic 
noise,  and  the  sonic  boom.  Possible  conflicts  may 
arise  between  desired  and  necessary  technological 
innovation  and  development,  and  the  undesired 
effects  on  man's  environment.  Policy  makers 
should  have  a  role  in  assessing  new  technology 
before  and  after  it  is  introduced  into  use.  In  order 
to  improve  environmental  quality,  governmental 
structures  and  evaluation  systems  are  needed  for 
dealing  with  competing  interests  and  values 
involved  in  environmental  control.  International 
cooperation  is  necessary  for  comparing  national 
environmental  policies,  sharing  information,  and 
controlling  world-wide  environmental  problems. 
( Wray-Chicago) 
W7II0509 


WHO      SHOULD      MAKE      LOCAL      WATER 
MANAGEMENT  POLICIES, 

National  Association  of  Counties. 


Mel  D.  Powell. 

American  County,  Vol  36,  No  5,  p  16-21    April 

1971.  7  photo. 

Descriptors:  'Water  policy,  'Water  resource 
development,  'Institutional  constraints,  City 
planning,  Planning,  Institutions,  Decision  making. 
Identifiers:  'Policy  making,  'Water  management 
strategies,  'Water  management  institutions, 
•Water  resources  planning,  Planning  process, 
Policy  implementation. 

This  article  surveys  Present  institutional  and 
administrative  constraints  on  metropolitan  water 
resources  planning  are  surveyed  and  present  water 
resources  planning  processes  are  analyzed. 
Important  questions  discussed  include  who 
manages  water  resources,  who  establishes  the 
relevant  policies,  and  how  the  policies  are 
implemented  through  the  planning  process.  The 
author  concludes  that  management  of  water 
resources  requires  interfacing  between  policy 
makers  and  water  management  institutions  -  a 
range  including  local  and  federal  agencies.  He 
further  concludes  that  water  management  in  the 
future  will  have  to  take  into  account  the  policy 
decisions  of  urban  communities  in  order  to  be 
effective.  Such  strategies  will  be  sensitive  to 
engineering  requirements  but  will  integrate  them 
with  the  policy  making  role  of  the  selected  officials. 
(Strachan-Chicago) 
W71-10520 


MAINTAINING  WATER  QUALITY, 

National     Marine     Water     Quality     Lab.,     West 

Kingston,  R.I. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10550 


WATER  POLLUTION:  DEPOSITS  OF 
SUBSTANCES  DELETERIOUS  TO  FISH. 

Nevada  Revised  Statutes  sec  503.430  (1961 ). 

Descriptors:  'Nevada,  'Pollution  abatement,  'Fish 
conservation,  'Pollutant  identification. 

Legislation,  Legal  aspects,  Chemical  wastes. 
Domestic  wastes,  Industrial  wastes.  Mine  wastes. 
Sewage,  Pulp  wastes,  Solid  wastes,  Wood  wastes. 
Waste  disposal,  Waste  identification,  Water 
pollution  sources. 

Any  person  who  pollutes  the  waters  of  the  state 
with  lime,  gas  tar,  cocculus  indicus,  slag,  acids  or 
other  chemicals,  sawdust,  shavings,  slabs,  edgings, 
mill  or  factory  refuse,  sewage,  garbage,  or  any 
substance  deleterious  to  fish  shall  be  guilty  of  a 
misdemeanor.  (Gallagher-Florida) 
W7I-10562 


POISONING  OF  WATERCOURSES. 

Utah  Code  Ann  sec  76-42-6  (1953). 

Descriptors:     'Utah,     'Legal     aspects,     'Poison 
♦Public  health.  Legislation,  Toxins,  State  govern- 
ments. Public  benefits,  Social  aspects.  Reservoirs, 
Reservoir  storage.  Springs,  Spring  waters,  Streams, 
Wells,  Regulation 

Every  person  who  willfully  poisons  any  spring,  well, 
stream  or  reservoir  of  water  is  punishable  by 
imprisonment  in  the  state  prison  for  a  term  not  less 
than  one  nor  more  than  ten  years.  (Robinson- 
Florida) 
W7I-I0570 


DURNING  V  ITT  RAYONIER  INC  (QUI  TAM 
ACTION  UNDER  REFUSE  ACT). 

325  FSupp  446-447  (WD  Wash  1970). 

Descriptors:  'United  States,  'Rivers  and  Harbors 
Act,  'Water  pollution  control,  'Adjudication 
procedure,  Navigable  waters,  Water  pollution, 
Water  pollution  sources,  Ships,  Pollution 
abatement,  Federal  government.  Judicial  decisions, 
Legal      aspects,      Legislation,      Waste      disposal, 
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Harbors,      Coordination,      Federal      jurisdiction, 

Relative  rights. 

Identifiers:  'Refuse  Act,  *Qui  tam. 

Plaintiff  informant  brought  a  civil  action  and 
sought  to  recover  one-half  of  a  fine  prescribed  in 
the  Rivers  and  Harbors  Act  for  defendant 
corporation's  alleged  deposit  of  refuse  into 
navigable  waters.  Contending  that  plaintiff  had  no 
standing  to  sue,  the  defendant  moved  for  an  order 
dismissing  plaintiffs  complaint.  Plaintiff  contended 
that  section  411  of  the  Act  implies  that  a  civil 
action  by  the  informant  is  permissible  where  the 
informant  seeks  to  recover  his  bounty.  The  United 
States  District  Court  for  the  Western  District  of 
Washington  held  that  Congress  in  enacting  this 
:nminal  statute  intended  to  reward  an  informant 
for  information  leading  to  the  conviction  of  a 
wrongdoer,  and  did  not  intend  to  provide  a  means 
by  which  an  informant  may  initiate  civil  proceeding 
lo  recover  the  amount  he  might  receive  after  a 
:riminal  conviction.  Noting  that  if  plaintiff's 
:ontention  was  correct  the  court  would  be  in  the 
iwkward  position  of  determining  priority  between 
i  criminal  prosecution  by  the  United  States  and  a 
:ivil  action  by  an  informant,  the  court  granted 
Jefendant's  motion  to  dismiss.  (Shelnut-Florida) 
W71-10582 


UNITED  STATES  V  BARGE  BOULDER. 

238  Fed  Supp  748-750  (WD  La  1964). 

Descriptors:  *Oil,  "Leakage,  'Ships,  'Pollution 
ibatement,  Judicial  decisions,  Legislation,  Water 
jollution  sources,  Water  pollution,  Water  pollution 
:ontrol.  Oil  wastes,  Legal  aspects,  Transportation, 
nland  waterways,  Inspection,  Regulation, 
Seaworthiness,  Coast  guard  regulations.  Accidents, 
dentifiers:  *Oil  Pollution  Act  of  1924. 

Defendant  barge  was  used  in  transporting  crude  oil 
ind  on  one  occasion  discharged  crude  oil  into  locks 
)f  the  Gulf  Intracoastal  Waterway.  Defendant  had 
>een  inspected  before  and  after  loading  of  the 
:rude  oil  by  the  dock  operator,  who  found  it  to  be 
indisputedly  tight,  seaworthy  and  without  leaks.  In 
iddition,  defendant  had  been  certified  as  having 
atisfactorily  undergone  the  inspections  required 
>y  law  and  Coast  Guard  regulations  and  had  no 
>rior  histroy  of  leakage.  Upon  subsequent 
nspection,  experts  examined  the  subsurface  leak 
ind  indicated  that  it  could  only  have  been  caused 
>y  striking  a  submerged  object.  The  United  States 
>rought  this  action  under  the  Oil  Pollution  Act  of 
924,  which  prohibits  discharge  of  oil  into 
lavigable  waters  unless  through  an  unavoidable 
iccident.  On  motion  for  rehearing  the  United 
itates  District  Court  reaffirmed  its  classification  of 
he  discharge  as  an  unavoidable  accident  since 
lefendant  was  a  tight  ship,  duly  inspected  and 
oaded  without  any  previous  reason  to  expect  that 
til  would  be  discharged  from  her.  It  was  found  that 
he  oil  leaked  out  unavoidably  from  some 
iccidental  or  unknown  cause.  (Gallagher-Florida) 
V7I-I06I0 


JNITED  STATES  V  SS  MORMACSAGA 
VESSEL'S  LIABILITY  FOR  REFUSE 
HSCHARGE  IN  NAVIGABLE  WATERS). 

!04F  Supp  70 1 -702  (ED  Pa  1962). 

)escriptors:  'United  States,  'Rivers  and  Harbors 
^ct,  'Water  pollution  sources,  'Ships,  Navigable 
/aters.  Water  pollution.  Waste  disposal.  Pollution 
batement.  Federal  government.  Judicial  decisions, 
-egal  aspects,  Legislation,  Delaware  River,  Water 
iollution         control.  Harbors,  Admiralty, 

adjudication  procedure,  Federal  jurisdiction, 
dentifiers:  'Refuse  Act. 

'lantiff  United  States  brought  a  libel  in  rem  to 
ecover  statutory  penalties  against  defendant  ship, 
nder  the  Rivers  and  Harbors  Act,  for  the  unlawful 
ischarge  of  refuse  in  navigable  waters.  Defendant 
hip  had  discharged  refuse  into  navigable  waters  on 


three  occasions  separated  by  time  intervals  and  at 
three  different  geographic  points.  While  defendant 
conceded  a  violation,  the  shipowner  contended 
that  there  was  only  one  violation.  The  plaintiff 
contended,  however,  that  there  were  three  separate 
acts  constituting  three  violations.  The  United 
States  District  Court  for  the  Eastern  District  of 
Pennsylvania  held  that  since  the  offense  is  one  of 
strict  liability  the  facts  supported  a  finding  that  the 
Act  was  violated  on  three  separate  occasions. 
Judgment  was  entered  in  favor  of  plaintiff  and 
against  defendant  in  the  sum  of  one  thousand  five 
hundred  dollars,  and  costs.  (Shelnut-Florida) 
W71-10621 


INSTITUTIONAL  PATTERS  IN  EVOLVING 
REGIONAL  PROGRAMS  FOR  WATER 
RESOURCE  MANAGEMENT, 

Massachusetts  Univ.,  Amherst.   Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-10642 


REGIONAL  CONTROL  OF  AIR  AND  WATER 
POLLUTION  IN  THE  SAN  FRANCISCO  BAY 
AREA, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10676 


AGRICULTURE       AND      THE       POLLUTION 
PROBLEM, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10678 


AMORTIZATION  OF  POLLUTION  CONTROL 
FACILITIES:  HOW  THE  NEW  ELECTION 
WORKS, 

John  W.  McNulty. 

Journal  of  Taxation,  Vol  34,  No  4,  p  211-214, 

1971,4p,25ref. 

Descriptors:  'Taxes,  'Amortization,  'Pollution 
abatement,  'Legal  aspects,  Depreciation,  Federal 
government,  Governments,  Legislation,  Govern- 
ment finance,  Air  pollution,  Water  pollution 
control,  Waste  treatment,  Water  pollution, 
Standards,  State  governments,  State  jurisdiction, 
Social  aspects,  Water  pollution  treatment. 

Amortization  of  pollution  control  facilities  under 
section  169  of  the  Internal  Revenue  Code  is 
considered,  with  attention  given  to  the  specific  lim- 
itations contained  in  the  section.  An  election  to 
take  the  amortization  deduction  is  made  by  so 
informing  the  Service  and  is  subject  to  various  lim- 
itations. The  election  may  be  discontinued  at  any 
time  and  depreciation  thereafter  taken,  but  once 
the  election  is  terminated  the  taxpayer  cannot 
reelect  and  resume  the  amortization  deduction 
with  respect  to  that  facility.  The  deduction  is 
available  only  with  respect  to  certified  pollution 
control  facilities  used  in  connection  with  a  plant  or 
other  property  in  operation  before  1  969  to  abate  or 
control  water  or  atmospheric  pollution.  The  facility 
must  be  certified  by  the  state  certifying  authority 
having  jurisdiction  and  by  the  federal  certifying 
authority.  Special  attention  is  given  statutory  lim- 
itations designed  to  prevent  any  windfall  to 
taxpayers  from  profits  derived  from  the  facilities. 
The  amortizable  basis  is  next  considered,  with 
attention  given  to  the  four  major  modifications 
used  in  determining  the  basis.  Miscellaneous 
features  and  planning  considerations  are  also 
considered.  (Horwitz-Florida) 
W71-I0679 


OHIO  RIVER  SAND  CO  V  COMMONWEALTH. 

467  SW2d  347-350  (Ky  1971). 

Descriptors:  'Kentucky,  'Water  pollution  sources, 
•Pollution  abatement,  'Industrial  wastes,  Air 
pollution,  Water  pollution  control,  Water 
pollution,  Waste  disposal,  Wastes,  Waste  dumps, 
Dusts,     Pollutants,     Abatement,     Public     rights, 


Legislation,  Relative  rights,  Streams,  Remedies, 
Damages,  Judicial  decisions,  State  governments, 
Legal  aspects. 

Defendant  corporation  was  charged  through 
private  complaint  with  maintaining  a  public 
nuisance  by  polluting  the  atmosphere,  streams,  and 
waters  with  dust,  refuse,  and  waste.  Defendant 
contended  that  a  statute  prohibiting  pollution 
abrogated  the  common-law  offense  of  public 
nuisance.  Defendant  also  contended  that  its 
operations  were  normal  and  did  not  produce 
pollutants  in  greater  quantity  than  other  similar 
operations,  and  that  the  private  parties 
complaining  should  not  be  permitted  to  maintain  a 
nuisance  action  when  they  moved  to  the  site  of  the 
nuisance  after  it  was  already  in  existence.  In 
sustaining  a  trial  court  conviction  of  defendant,  the 
Court  of  Appeals  of  Kentucky  noted  that  the  intent 
of  the  pollution  statute  was  to  supplement,  not 
abrogate,  the  common-law  remedies.  Although 
corporate  operations  may  be  normal  in  not 
producing  pollutants  in  greater  quantity  than  other 
similar  operations,  such  actions  are  not  excused 
nor  rendered  non-criminal  therefor.  The  court 
further  held  that  a  purchaser  of  property  affected 
by  an  existing  nuisance  is  not  estopped  to  complain 
of  it,  though  the  circumstance  may  be  considered 
as  a  factor  in  determining  the  equities  of  the  case. 
(Smilijanich-Florida) 
W71-10680 


SHELL  OIL  CO  V  AINSWORTH  (EVIDENCE 
INSUFFICIENT  TO  LINK  WATER  POLLUTION 
WITH  OIL  WELL). 

247  So  2d  815-817  (Miss  1971). 

Descriptors:  'Mississippi,  'Water  pollution, 
'Pollutant,  Identification,  'Oil  wastes,  Pollutants, 
Water  quality,  Impaired  water  quality,  Path  of 
pollutants,  Pollution  abatement,  Soil 

contamination  effects,  Ponds,  Wastes,  Fishkill, 
Legal  aspects.  Water  law,  Judicial  decisions.  Oil 
wells,  Remedies,  Adjudication  procedure. 

Plaintiff  landowner  sued  defendant  oil  company  for 
damages  to  a  pond  and  killing  of  fish  on  plaintiff's 
property,  which  he  alleged  to  be  the  result  of  the 
discharge  of  a  foreign  substance  from  defendant's 
nearby  oil  well.  Plaintiff's  evidence  included 
analysis  of  water  from  the  pond  showing  it  to  be 
very  alkaline.  Experts  testified  that  such  alkalinity 
would  require  the  presence  of  a  foreign  substance 
and  would  kill  fish.  The  Supreme  Court  of 
Mississippi  reversed  a  judgment  for  plaintiff  and 
held  such  circumstantial  evidence  not  to  sustain  a 
judgment  for  plaintiff.  The  court  stated  that 
plaintiff  had  failed  to  identify  the  foreign  substance 
and  to  show  that  defendant  was  responsible  for  its 
presence  in  the  pond.  (Madsen-Florida) 
W71-10681 


EMERGENCY  ACTIONS  (WATER  POLLUTION 
CONTROL  PROCEDURES). 

Georgia  Water  Quality  Control  Board,  Atlanta. 

Ch  730-5,  Rulesofthe  Board,  (1964).  1  p. 

Descriptors:  'Georgia,  'Water  quality  control, 
'Water  pollution  control,  'Administrative 
procedures.  Pollution  abatement,  Water  pollution, 
Abatement,  Water  quality,  Streams,  Legal  aspects, 
Water  law,  Legislation,  Administrative  agencies, 
Adoption  of  practices.  Regulation,  Water  policy, 
Pollutant  identification,  Planning. 

The  purpose  of  this  statute  is  to  provide  procedures 
for  the  handling  of  any  emergency  endangering 
Georgia's  waters.  The  Executive  Secretary, 
Chairman,  and  Vice  Chairman  of  the  State  Water 
Quality  Control  Board  are  authorized  to  issue 
emergency  orders  when  in  their  judgment  such 
action  is  required.  When  a  deleterious  substance  is 
discharged  or  in  danger  of  being  discharged  into 
state  waters,  the  person  having  control  of  such 
substance  must  notify  the  Division  of  Water 
Quality  Control  of  the  danger  and  take  immediate 
corrective  action.  (Madsen-Florida) 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


W71-10682 


WATER  POLLUTION  CONTROL. 

South  Dakota  Compiled  Laws  1967  sees  46-25-1 
thru  46-25-1 7  as  amended  (Supp  1 970). 

Descriptors:  'South  Dakota,  'Administrative 
agencies,  'Water  pollution  control,  'Standards, 
Regulation,  Permits,  Pollution  abatement, 
Inspection,  Water  policy,  Waste  water  treatment, 
Water  pollution,  Water  quality,  Water  quality 
control.  Waste  treatment,  Legal  aspects,  Adoption 
of  practices,  Legislation,  State  governments. 
Supervisory  control  (Power),  Administrative 
decisions. 

The  Committee  on  Water  Pollution  is  hereby 
established  and  given  control  over  state  water 
pollution  regulation.  The  Committee  shall  classify 
the  public  waters  of  the  state  into  two  classes.  Class 
A  waters  shall  be  those  waters,  or  parts  thereof,  in 
which  pollution  can  be  controlled  so  that  the 
receiving  waters  shall  not  be:  ( 1 )  unwholesome  or 
unfit  for  domestic  use,  (2)  unsafe  as  a  source  of 
public  water  supply,  or  (3)  deleterious  to  fish  or 
plant  life.  Class  B  waters  shall  be  those  waters 
which  are  more  important  to  state  welfare  as 
carriers  of  waste.  However,  wastes  within  Class  B 
waters  are  not  to  be  detrimental  to  the  public 
health  and,  furthermore,  no  interstate  or  navigable 
waters  are  to  be  placed  within  Class  B.  The 
Committee  is  instructed  to  set  standards  for  water 
quality,  issue  permits  controlling  pollution,  and 
investigate  alleged  pollution.  Violations  of  the 
statute  are  made  misdemeanors  punishable  by  fine 
and  imprisonment.  The  Committee  is  authorized  to 
seek  injunctions  to  abate  water  pollution  in 
violation  of  regulation  or  statute.  The  placing  of 
deleterious  substances  in  rivers,  streams,  lakes,  or 
the  banks  thereof  is  hereby  prohibited.  Hearing  and 
appeal  procedures  are  also  set  forth.  (Horwitz- 
Florida) 
W7I-10685 


MUNICIPAL  POWERS-WATER  POLLUTION 
AND  WASTE. DISPOSAL  AND  WATER  SUPPLY 
SYSTEMS. 

South  Dakota  Compiled  Laws,  1967,  sees  9-32-8 
thru  9-32-10,  9-50-1  thru  9-50-5  (1969). 

Descriptors:  'South  Dakota,  'Water  supply, 
•Municipal  water,  'Water  pollution  control.  Waste 
disposal.  Environmental  sanitation,  Lefislation, 
State  governments.  Local  governments.  Water  law, 
Legal  aspects.  Construction,  Planning,  Wastes, 
Water  works.  Water  pollution.  Water  utilization, 
Government  finance,  Political  aspects,  Waste  treat- 
ment. Treatment  facilities,  Adoption  of  practices. 
Water  districts.  Water  pollution  control, 
Supervisory  control  (Power),  Contracts. 

Every  municipality  shall  have  power  to:  ( 1 )  prevent 
the  pollution  of  or  injury  to  any  watersupply  within 
or  within  one  mile  of  municipal  limits;  (2)  regulate 
the  construction,  repair  and  use  of  vaults,  cisterns, 
areas,  hydrants,  pumps,  sewers,  and  gutters;  and 
(3)  regulate  and  prevent  the  placing  of  ashes,  dirt, 
garbage,  or  any  offensive  matter  in  any  body  or 
stream  of  water  within  the  municipality  Every  city 
or  town  shall  have  the  power  to  acquire  and 
operate  any  waste  disposal  or  water  supply  system. 
Each  municipality  may  agree  or  contract  with 
another  municipality  or  governmental  agency  to 
cooperate  in  the  acquisition  or  operation  of  such  a 
system  They  may  agree  to  create  a  commission  or 
authority  to  govern  the  waste  disposal  or  water 
supply  system  Each  municipality  shall  have  the 
power  to  accept  aid  from  commercial,  industrial,  or 
other  establishments  for  the  purpose  of  preventing 
or  abating  water  pollution  Municipalities  may 
accept  grants  or  contributions  or  obtain  loans  from 
the  federal  government  for  the  purpose  of 
14  quiring  or  operating  waste  disposal  or  water 
supply  systems  (  Johnson  Honda) 
W7I    lOf.XC 


DIVISION  OF  SANITARY  ENGINEERING 
(POWERS  AND  DUTIES  OF  THE 
PENNSYLVANIA  DIVISION  OF  SANITARY 
ENGINEERING). 

Pennsylvania  Sanitary  Water  Board,  Harrisburg. 

Article  200,  Rules  and  Regulations,  ND.  3  p. 

Descriptors:  'Pennsylvania,  'Administrative 
agencies,  'Water  pollution  control,  'Regulation, 
Permits,  Water  zoning,  Abatement,  Control 
systems.  Inspection,  Legal  aspects,  Standards, 
Waste  treatment.  Waste  water  (Pollution),  Water 
pollution.  Water  pollution  treatment,  Adoption  of 
practices,  Water  quality  control,  Supervisory 
power  (Control),  Pollution  abatement,  Permits, 
State  governments.  State  jurisdiction. 
Identifiers:  Administrative  regulations. 

The  Division  of  Sanitary  Engineering  of  the 
Department  of  Health  shall  be  the  investigating, 
examining,  reporting,  and  enforcing  agent  of  the 
Sanitary  Water  Board.  The  scope  of  the  Division's 
work  shall  include:  (1)  issuing  the  Board's  orders, 
(2)  studying  and  reporting  upon  permits  or  other 
applications,  ( 3 )  preparing  water  quality  standards, 
(4)  investigating  water  pollution  violations,  (5) 
determining  the  most  practical  program  for  the 
protection  or  improvement  of  state  waters,  (6) 
carrying  out  negotiations  with  the  responsible  part- 
ies for  the  abatement  of  pollution,  (7)  evaluating 
and  reporting  upon  methods  for  disposal  or  treat- 
ment of  wastes,  (8)  reporting  upon  all  other 
matters  relating  to  control  of  water  pollution,  (9) 
enforcing  orders  of  the  Board,  and  (10)  reporting 
recommendations  directly  to  the  Sanitary  Water 
Board  on  all  matters  concerning  the  work  of  the 
Board.  Regulations  are  also  established 
concerning:  ( 1 )  issuance  of  orders  to  achieve 
necessary  corrective  action,  (2)  extensions  of  time 
for  compliance  with  such  orders,  (3)  procedures 
for  enforcement,  and  (4)  the  powers  of  members  of 
the  division  to  enter  upon  any  lands,  waters  or 
premises  for  the  purpose  of  carrying  out  its  duties. 
(Horwitz-Florida) 
W71-10735 


THE  CANADIAN  ARCTIC  WATERS 

POLLUTION         PREVENTION         ACT:         AN 
ANALYSIS, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10737 


OBSTRUCTION  AND  POLLUTION  OF 
WATERCOURSES-CRIMINAL  OFFENSES. 

Wyoming  Statutes  sec  35-479  (1959). 

Descriptors:  'Wyoming,  'Water  pollution, 
•Pollution  abatement,  'Obstruction  to  flow.  Water 
pollution  sources,  Water  quality  control,  Navigable 
rivers,  Lakes,  Ponds,  Marshes,  Sewers,  Legislation, 
Regulation,  Remedies,  State  governments,  Legal 
aspects. 

It  shall  be  unlawful  for  any  person  to  obstruct  or 
injure  any  public  river  or  stream  declared  navigable 
by  law.  No  person  shall  pollute  or  obstruct  any 
watercourse,  lake,  pond,  marsh  or  common  sewer 
so  as  to  render  it  unwholesome  or  offensive  to  the 
public  Such  pollution,  obstruction  or  injury  is 
punishable  by  fine  and  may  be  ordered  abated  as  a 
nuisance.  (Smiljanich-Florida) 
W7I-I0770 


INSTITUTIONS  OF  EFFECTIVE 

MANAGEMENT  OF  THE  ENVIRONMENT, 
PART  I. 

National  Academy  of  Sciences-National  Academy 
of  Engineering,  Washington,  DC.  Environmental 
Studies  Board. 

Available  from  the  National  Technical  Information 
Service  as  PB- 1  99  180,  $3.00  in  paper  copy,  $0.95 
in  microfiche  Report  of  the  Environmental  Study 
Group.  Part  I.Jun  1970.  55  p. 


Descriptors:  'Pollution  abatement,  'Environ- 
mental effects,  'Land  use,  'Recreation  facilities, 
•Institutional  constraints,  Social  aspects,  Surveys, 
•Research  management,  Laboratories,  Education. 
Identifiers:  'Environmental  surveys,  Government 
policies,  Wildlife. 

A  multidisciplinary  approach  is  provided  to  the 
nonscientific  aspects  of  deterioration  of  the 
environment  and  the  challenge  to  reverse  present 
trends.  It  was  determined  that  existing  institutional 
arrangements  are  inadequate.  Suggestions  are 
made  for  Institute  for  Analytical  Studies, 
Monitoring  Agency,  Environmental  Quality  Index, 
research  activities  in  government  laboratories, 
environmental  education  programs,  and  Federal 
organizations  in  Executive  and  Legislative 
branches.  Several  of  the  suggestions  have  been 
implemented. 
W71-10802 


GAS  TAR,  THROWING  INTO  PUBLIC  WATER 
(PROHIBITION  AGAINST). 

Oklahoma  Statutes  Ann  Title  21,  sec  1 194  (1958). 

Descriptors:  'Oklahoma,  'Oil  wastes,  'Water 
pollution  sources,  'Water  pollution  control, 
Pollution  abatement,  Oil,  Oil  industry,  Gasoline, 
Oily  water,  Streams,  Rivers,  Water  pollution, 
Water  quality,  Pollutants,  Wastes,  Public  health, 
Legislation,  Legal  aspects,  Sewers,  Industrial 
wastes. 

It  is  a  misdemeanor  to  throw  or  deposit  gas  tar,  or 
refuse  from  any  gas  house  or  factory,  into  any 
public  waters,  river,  or  stream  or  into  any  sewer  or 
stream  that  empties  into  any  such  body  of  water. 
(Rees-Florida) 
W71-10805 


LEASES  OF  STATE  LANDS  FOR  OIL  AND  GAS 
PRODUCTION. 

Texas  Civil  Statutes  Ann  art  5344,  5351,  5353 
5366(1962). 

Descriptors:  'Texas,  'Leases,  'Oil,  'Water 
pollution,  Natural  gas,  Regulation,  Administrative 
agencies,  State  governments,  Beds,  Beds  under 
water,  Rivers,  Islands,  Inlets,  Marshes,  Water 
pollution  control,  Navigation,  Marine  animals, 
Marine  fish,  Water  pollution  sources,  Water 
pollution  effects. 

The  Commissioner  of  the  General  Land  Office  may 
lease  all  islands,  salt  water  lakes,  bays,  inlets, 
marshes,  and  reefs  owned  by  Texas  within  tide 
water  limits,  the  Gulf  of  Mexico  within  the 
jurisdiction  of  Texas,  and  unsold,  unsurveyed 
public  school  lands  for  oil  and  natural  gas 
production.  A  permit  fee  and  an  annual  fee  of  two 
dollars  per  acre  is  required  for  a  ten-year  lease. 
Additionally,  a  royalty  of  one-eighth  of  the  value  of 
gross  oil  production  and  one-tenth  of  the  value  of 
natural  gas  output  shall  be  paid.  The  fees  of  two 
dollars  per  acre,  however,  are  not  required  for 
leases  of  certain  submerged  lands  where  at  least 
five  wells  have  been  drilled.  All  such  development 
in  water  or  on  islands,  river  beds  and  channels, 
shall  be  done  to  prevent  water  pollution, 
destruction  of  marine  life,  or  obstruction  of 
navigation  The  Commissioner  may  adopt 
regulations  to  that  end  and  may  request 
enforcement  assistance  from  the  Game,  Fish,  and 
Oyster  Commissioner  All  regulations  must  be 
approved  by  the  attorney  general.  Permits  and 
leases  may  be  cancelled  for  violation  of  such 
regulations  (Hart-Florida) 
W71-1085I 


WATER   ANI)  WASTEWATER  MANAGEMENT 
IN  NEW  YORK  CITY, 

Department  of  Water  Resources,  New  York 
for  primary  bibliographic  entry  see  Field  05G. 
W7 1-10894 
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WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


COMPARATIVE  STUDY  OF  STATE  WATER 
0LLUTION  CONTROL  LAWS  AND 
ROGRAMS, 

orth  Carolina  Univ.,  Raleigh.  Water  Resources 

esearch  Inst. 

it  primary  bibliographic  entry  see  Field  05G. 

71-10901 


JDICIAL  PROTECTION  OF  WATER 
ESOURCES:  PRIVATE  ACTION,  THE  PUBLIC 
RUST  DOCTRINE  AND  ADMINISTRATIVE 
EVIEW, 

>r  primary  bibliographic  entry  see  Field  05G. 
71-10902 


ATER  POLLUTION  IN  IDAHO, 

>r  primary  bibliographic  entry  see  Field  05G. 
71-10903 


[ABILITY    FOR    POLLUTION    OF    SURFACE 
ND  UNDERGROUND  WATERS, 

>r  primary  bibliographic  entry  see  Field  05G. 
71-10904 


ATER  POLLUTION  CONTROL 

EGULATIONS. 

;vada  Division  Of  Health,  Carson  City.  Bureau  of 

ivironmental  Health. 

>r  primary  bibliographic  entry  see  Field  05G. 

71-10905 


ATER  QUALITY  CONTROL  AT  LAKE 
IHOE:  DISSERTATION  ON  GRASSHOPPER 
)UP, 

>r  primary  bibliographic  entry  see  Field  05G. 
71-10906 


HE  REFUSE  ACT  OF  1899:  ITS  SCOPE  AND 
3LE  IN  CONTROL  OF  WATER  POLLUTION, 

>r  primary  bibliographic  entry  see  Field  05G. 
71-10907 


REGULATION  RELATING  TO  WATER 
UALITY  STANDARDS  FOR  INTRASTATE 
ATERS  OF  THE  STATE  OF  WASHINGTON 
SD  A  PLAN  FOR  IMPLEMENTATION  AND 
MFORCEMENT  OF  SUCH  STANDARDS. 
ashington  Water  Pollution  Control  Commission, 
ympia. 

>r  primary  bibliographic  entry  see  Field  05G. 
71-10908 


ULES    OF    THE    TEXAS    WATER    QUALITY 
JARD. 

:xas  Water  Quality  Board,  Austin. 

>r  primary  bibliographic  entry  see  Field  05G. 

71-10909 


ONTANA  WATER  QUALITY  CRITERIA, 
ATER  USE  CLASSIFICATIONS,  AND 
)LICY  STATEMENTS. 

ontana  Dept.  of  Health,  Helena.  Div.  of  Environ- 

ental  Sanitation. 

ir  primary  bibliographic  entry  see  Field  05G. 

71-10910 


ASTE  DISCHARGE  REQUIREMENTS. 

ilifornia      Water      Resources      Control      Board, 

cramento. 

ir  primary  bibliographic  entry  see  Field  05G. 

71-10911 


)LICY  ON  WATER  POLLUTION  CONTROL 
VW  ENFORCEMENT  BY  THE  PARKS  AND 
ILDLIFE  DEPARTMENT. 

:xas  Parks  and  Wildlife  Department.  Austin 
>r  primary  bibliographic  entrv  see  Field  05G. 
71-10915 


THE    RAILROAD    COMMISSION    LOOKS    AT 
POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10916 


THE  TRIAL  OF  A  WATER  POLLUTION  CASE 
(LIABILITY  FOR  POLLUTION  OF 

SUBTERRANEAN  WATERS), 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10917 


KENTUCKY  LAW  ON  WATER, 

Kentucky  Legislative  Research  Comm,  Frankfort. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-10918 


INDUSTRIAL  WASTES. 

Pennsylvania  Sanitary  Water  Board,  Harrisburg. 

Article  600,  Rules  and  Regulations,  n.  d.  7  p,  2  tab. 

Descriptors:  'Pennsylvania,  'Industrial  wastes, 
'Water  pollution  control,  'Standards,  Water 
quality  control,  Regulation,  Administration, 
Administrative  agencies,  Administrative  decisions, 
Legal  aspects,  Water  law,  Environmental  san- 
itation, Water  pollution,  Water  quality,  Pollution 
abatement,  Waste  treatment,  Waste  disposal, 
Waste  water  disposal.  Waste  water  treatment, 
Adoption  of  practices,  Waste  water  (Pollution), 
State  governments,  State  jurisdiction,  Treatment 
facilities. 

The  Sanitary  Water  Board  will  set  forth  the  degree 
of  treatment  required  for  sewage  and  will  specify 
that  industrial  wastes  shall  be  given  specified  or 
equivalent  treatment.  General  standards  for 
industrial  wastes  are  herein  prescribed.  Specific 
standards  are  provided  for  the  following  types  of 
industrial  wastes:  ( 1 )  milk  processing;  (2)  mineral 
preparation;  (3)  pulp,  paper,  and  paperboard;  (4) 
oil  and  natural  gas;  (5)  other  well  wastes;  (6) 
phenolic  bodies;  (7)  oil-bearing  waters;  (8) 
distillery  by-products;  (9)  tannery  waters;  (10) 
cyanides;  ( 1 1 )  all  subterranean  disposals;  and  (12) 
heated  wastes.  (Robinson-Florida) 
W71-109I9 


INTERNATIONAL  ADMINISTRATIVE  DUE 
PROCESS  AND  CONTROL  OF  POLLUTION- 
THE  CANADIAN  ARCTIC  WATERS  EXAMPLE, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10920 


SOLID  WASTE  DISPOSAL. 

Oregon  Revised  Statutes  sees  459.010  thru 
459.990(1969). 

Descriptors:  'Oregon,  'Solid  wastes,  'Waste 
disposal,  'Environmental  sanitation.  Legislation, 
Legal  aspects,  Public  health,  Diseases,  Sanitary 
engineering,  Standards,  Air,  Legal  aspects.  Public 
health,  Diseases,  Sanitary  engineering.  Standards, 
Air  pollution.  Water  pollution,  Regulation,  Local 
governments.  Water  quality  control. 

To  protect  the  public  welfare,  it  is  Oregon's  public 
policy  to  regulate  solid  waste  disposal  and  disposal 
sites.  The  Environmental  Quality  Commission  shall 
promulgate  rules  governing  storage  and  disposal  of 
solid  waste  to  prevent:  (1)  vector  production  and 
sustenance,  (2)  disease  transmitting  conditions,  (3) 
air  pollution,  (4)  surface  and  ground  water 
pollution,  ( 5  )  hazards  to  workers  or  the  public,  and 
(6)  spillage  from  waste  disposal  vehicles.  Rules 
governing  disposal  sites  must  take  into  account:  ( 1 ) 
adaptability  of  the  site  to  the  population  served,  (2) 
standards  of  design  and  management,  (3) 
regulation  of  open  burning,  and  (4)  salvage 
operations.  Entry  on  private  premises  is  permitted 
to  determine  compliance.  The  Commission  is 
authorized  to  receive  federal  or  private  donations. 
Counties  are  allowed  to  enact  ordinances 
prohibiting  the  storage  on  private  property  of  solid 
waste  offensive  to  the  public  health  and  providing 


for  abatement  of  offensive  conditions.  Procedures 
for  abatement  suits  are  specified.  Counties  are  also 
empowered  to  provide  coordinated  programs  for 
collection  and  disposal  of  solid  waste  or  to 
franchise  waste  collection  or  disposal.  (Gallagher- 
Florida) 
W71-10921 


THE  REFUSE  ACT:  ITS  ROLE  WITHIN  THE 
SCHEME  OF  FEDERAL  WATER  QUALITY 
LEGISLATION. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10922 


AREAS  SURROUNDING  CERTAIN  WATER 
IMPOUNDMENTS. 

Kansas  Statutes  Ann  sees  65-184  thru  65-189f 
(Supp  1970). 

Descriptors:  'Kansas,  'Reservoir  operation, 
'Water  quality  Control,  'Regulation,  Legal 
aspects,  Water  pollution,  Sanitary  engineering, 
Legislation,  Organic  wastes,  Septic  tanks, 
Cesspools,  Domestic  wastes.  Sewage  disposal, 
Waste  water  disposal,  Standards,  Water  pollution 
control. 

The  purpose  of  this  Act  is  to  regulate  and  control 
development  of  areas  surrounding  reservoirs  in 
order  to  prevent  water  pollution.  The  state  board  of 
health  is  authorized  to  designate  specified  areas 
surrounding  reservoirs  as  sanitation  zones.  Within 
these  zones,  the  board  is  authorized  to  adopt 
regulations  fixing  minimum  standards  for:  ( 1 ) 
control  of  sanitation  in  water  supplies,  (2)  sewage 
and  refuse  disposal,  and  (3)  construction  and 
maintenance  of  aeptic  tanks  and  cesspools.  The 
county  is  authorized  to  approve  sanitation  plans 
submitted  by  property  owners  within  such  zones 
and  to  enforce  the  provisions  of  the  Act  by 
appropriate  tegal  action.  When  the  owner  of 
property  within  a  sanitation  zone  proposes  a 
subdivision,  he  must  submit  a  preliminary 
engineering  study  and  sanitation  plan  for  all 
proposed  lots.  The  sanitation  plan  must  be 
approved  before  approval  of  the  proposed 
subdivision.  The  deed  to  any  subdivided  lot  must 
state  that  it  is  within  a  sanitation  zone  and  subject 
to  its  regulations.  A  property  owner  may  appeal  the 
decision  of  the  county  authorities.  Certain  lands 
are  specifically  exempted  from  the  Act,  and  there  is 
a  provision  for  waiver  in  hardship  cases. 
(Gallagher-Florida ) 
W7I-10923 


ENVIRONMENTAL      ISSUES      IN      REACTOR 
LICENSING, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10924 


SOLID  WASTE. 

Kansas  Statutes  Ann  sees  65-3401  thru  65-3416 
(Supp  1970). 

Descriptors:  'Kansas,  'Waste  disposal,  'Permits, 
'Regulation,  Legislation,  Legal  aspects,  Waste 
dumps,  Domestic  wastes.  Municipal  wastes, 
Pollution  abatement,  Environmental  engineering. 
Sanitary  engineering,  Pollutants,  Financing, 
Standards,  Public  health.  Operations. 

The  public  welfare  of  Kansas  citizens  requires  the 
safe  and  sanitary  disposal  of  solid  wastes.  To 
achieve  this  objective,  an  advisory  council  is 
established  to  recommend  an  acceptable  plan  for 
financing  solid  waste  disposal  systems.  Each  county 
must  either  submit  a  workable  disposal  plan  or 
comply  with  all  statutory  requirements  within  two 
years.  Each  plan  must  contain  the  elements 
required  by  this  Act,  including  required  anti- 
pollution measures.  After  considering 
recommendations  of  the  advisory  council,  the 
board  of  health  is  authorized  to:  ( 1 )  adopt 
necessary  public  health  rules  relative  to  solid  waste 
management,    (2)     administer    the     solid     waste 
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program,  (3)  make  recommendations  to  the 
legislature,  (4)  develop  a  statewide  solid  waste 
management  plan,  (5)  cooperate  with  other 
government  agencies,  (6)  conduct  research,  (7) 
issue  permits  and  conduct  inspections,  and  (8) 
order  alterations  in  systems  to  prevent  pollution. 
After  1976  it  will  be  unlawful  to  operate  a  solid 
waste  disposal  system  without  a  permit  unless 
excused  by  the  Act.  Cities  and  counties  are 
authorized  to  provide  solid  waste  collection  and 
disposal  or  to  contract  therefor.  Procedures  for 
enforcement  of  the  Act  and  for  appealing  decisions 
of  the  board  are  specified.  (Gallagher-Florida) 
W71-10925 


NATIONAL   ENVIRONMENTAL   PROTECTION 
POLICY, 

For  primary  bibliographic  entry  see  Field  05G 
W71-I0926 


POLLUTION  CONTROL  FACILITIES  EXEMPT 
FROM  TAXATION. 

Idaho  Code  sec  63-105T(Supp  1970). 

Descriptors:  "Idaho,  *Water  pollution  control, 
"Tax  rate,  'Administrative  agencies,  Water 
pollution,  Pollution  abatement,  Taxes,  Govern- 
ment finance.  Non-structural  alternatives,  Environ- 
mental sanitation,  State  governments, 
Administration,  Administrative  decisions, 
Regulation,  Water  policy,  Water  resources,  Water 
quality.  Water  quality  control,  Legislation,  Legal 
aspects.  Financing. 

Facilities,  installations,  machinery,  or  equipment, 
attached  or  unattached  to  real  property,  and 
utilized  in  the  elimination,  control  or  prevention  of 
water  pollution  shall  be  tax  exempt.  The  state  tax 
commission  or  county  assessor  shall  determine  the 
exempt  portion  of  such  property,  and  shall  not 
include  as  exempt  any  portion  of  the  facilities 
which  have  value  as  a  specific  source  of  marketable 
by-products.  If  any  water  corporation  has  been 
ordered  to  install  equipment  for  the  elimination, 
control,  or  prevention  of  water  pollution,  the  Idaho 
public  utilities  commission  shall  notify  the  Idaho 
state  tax  commission  of  the  percentage  such 
property  bears  to  the  total  invested  plant  of  the 
company  and  said  portion  shall  be  exempt  from  ad 
valorem  taxation  This  percentage  may  be 
contested  by  any  party  at  a  public  hearing  before 
the  Idaho  state  tax  commission.  (Robinson- 
Florida  J 
W71-10927 


STATUTORY    TREATMENT    OF    INDUSTRIAL 
STREAM  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G 
W7I-I0928 


REGULATING  DISPOSAL  OF  SEWAGE  AND 
LITTER. 

New  York  Navigation  Law  sec  33-c  as  amended 
(McKinney  Supp  1970). 

Descriptor*:  'New  York,  'Boating  regulations, 
•Sewage  disposal,  'Sewage  treatment,  Legislation, 
Regulation,  Water  law.  Legal  aspects.  State 
governments,  Administrative  agencies,  Standards, 
Minnas.  Boats.  Ships,  Inspection,  Water  pollution 
sources.  Water  pollution.  Water  pollution  control. 
Public  health.  Disinfection,  Environmental  san- 
it.ilmn 

No  person  shall  discharge  from  any  watercraft, 
marina  or  mooring,  any  sewage  or  other  liquid  or 
■olid  materials  which  render  the  water  unsightly, 
noxious,  'ii  ..iherwisc  unwholesome  to  the 
detriment  ol  public  health,  welfare,  or  enjoyment 

•  <(  the  *.iicr  for  recreational  purposes   No  marine 

' "   on    in      watercraft   used   in   the   state   shall 

discharge  any  untreated  sewage 
inlo  the  A.iicr  Every  marine  toilet  on  any 
walercraft  used  in  the  state  shall  be  equipped  with  a 
pollution  control  device,  of  a  type  approved  by  the 


state  health  department.  All  marinas  shall  be 
required  to  provide  suitable  trash  receptacles 
which  can  be  conveniently  utilized  by  watercraft 
users.  All  marinas  that  provide  for  the  handling  and 
disposal  of  sewage  from  holding  tanks  of  watercraft 
shall  do  so  in  a  manner  that  will  prevent  water 
pollution.  No  marine  toilet  pollution  control  device 
shall  be  used,  sold,  or  physically  offered  for  sale  in 
the  state  unless  it  is  of  a  type  which  has  been 
officially  approved  by  the  department.  The 
disinfecting  agent  used  in  each  facility  shall  not  be 
toxic  when  discharged  as  effluent.  (Johnson- 
Florida) 
W71-10929 


STUDY,  INVESTIGATION  AND  EXPLORATION 
OF  UNDERGROUND  WATER  SUPPLY 
(TEXAS);  NATURAL  POLLUTION  OF 
TRIBUTARIES  OF  RED  RIVER:  STUDY  OF 
CAUSES  AND  MEANS  OF  ELIMINATION. 
Texas  Civil  Statues  Ann  art  7537a,  7537b  (Sudd 
1970). 

Descriptors:  'Texas,  'On-site  investigations, 
♦Water  supply,  'Pollutant  identification,  Water 
sources,  Pollution  abatement.  Water  policy,  Water 
resources,  Underground  streams,  Water  yield 
improvement,  Water  users,  Water  utilization, 
Water  quality,  Administration,  Institutions,  Water 
pollution,  Streams,  Exploration,  Testing,  Water 
pollution  sources,  Water  pollution  control, 
Feasibility  studies,  Path  of  pollutants. 
Identifiers:  'Red  River. 

The  Texas  Water  Development  Board  is  authorized 
and  empowered  to  study,  investigate,  and  explore 
the  physical  characteristics  of  water-bearing 
formations,  and  the  sources,  quantity,  and  quality 
of  the  state's  underground  water  supply.  The  Board 
shall  work  toward  conserving,  preserving,  and 
promoting  the  quality  of  this  supply.  The  Board,  in 
their  judgment,  shall  first  work  in  areas  of 
immediate  need.  In  determining  areas  of  need  the 
Board  shall  look  to  the  interest  and  welfare  of 
domestic  and  municipal  uses,  commercial, 
irrigation,  and  other  beneficial  uses  essential  to  the 
state's  welfare.  Such  exploration  may  be  by  coring 
or  other  mechanical  and  electrical  means.  The 
Texas  Board  of  Water  Engineers  is  directed  to 
study  salt  springs,  gypsum  beds,  and  other  sources 
of  natural  pollution  to  the  tributaries  of  the  Red 
River.  The  objective  of  this  study  is  to  develop 
means  to  eliminate  such  natural  pollution.  (Rees- 
Florida) 
W71-10930 


THE  USE  OF  THE  FEDERAL  INCOME  TAX 
SYSTEM  TO  COMBAT  AIR  AND  WATER 
POLLUTION:  A  CASE  STUDY  IN  TAX 
EXPENDITURES, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10931 


PUBLIC  HEALTH  REGULATIONS. 

Alaska  Statutes  sees  18.05.040,  18.05.070(1969). 

Descriptors:  'Alaska,  'Regulation, 

♦Administrative  agencies,  'Public  health.  Human 
diseases,  Vectors  (Biology),  Water  pollution, 
Water  purification,  Water  pollution  control, 
Sanitary  engineering,  Mortality,  Diseases,  Waste 
disposal,  Water  supply,  Environmental  sanitation. 

The  Alaska  Commissioner  of  Health  and  Welfare 
shall  promulgate  regulations  governing:  ( 1 )  control 
of  communicable  diseases,  (2)  prevention  of  public 
health  nuisances,  (3)  regulation  of  sanitation,  (4) 
cooperation  with  local  health  officials,  (5) 
promotion  of  public  health  and  prevention  of 
disease,  (6)  isolation  of  contagious  diseases,  (7) 
transportation  of  corpses,  (8)  QUARANTINE,  (9) 
sanitation  of  establishments  which  may  cause 
disease,  (10)  protection  of  public  water  supplies, 
and  (II)  standards  for  sewage  disposal.  Relevant 
terms  are  defined.  (Hart-Florida) 
W7I-I0932 


POLLUTION  IN  PERSPECTIVE:  A  SURVEY  Ol 
THE  FEDERAL  EFFORT  AND  THE  CASF. 
APPROACH, 

For  primary  bibliographic  entry  see  Field  05G 
W7M0933 


AMORTIZATION  OF  ADJUSTED  BASIS  OP 
DEVICE  TO  CONTROL  WATER  POLLUTION 
OR  TO  REMOVE  ATMOSPHERIC 

POLLUTANTS. 

California  Agricultural  Code  Ann  sees  17226 
17226.5  (West  1970). 

Descriptors:  'California,  'Water  pollution  treat- 
ment, ♦Amortization,  ♦Taxes,  Legislation,  State 
governments,  Legal  aspects,  Water  pollution 
control,  Pollution  abatement,  Water  quality 
control,  Water  resources  development, 
Depreciation,  Treatment  facilities,  Equipment! 
Water  treatment,  Financing,  Government  finance. 

The  owner  of  any  device,  machinery,  or  equipment 
for  water  pollution  control  shall  be  entitled  to  a 
deduction  with  respect  to  the  personal  income  tax. 
The  deduction  allowed  shall  be  the  amortization  of 
the  cost  of  such  asset.  The  cost  shall  be  amortized 
over  a  period  of  60  months  and  the  deductions  shall 
be  determined  monthly.  The  deduction  for  a  month 
shall  be  an  amount  equal  to  the  adjusted  basis  of 
the  device,  machinery,  or  equipment  at  the  end  of 
such  month  divided  by  the  number  of  months 
remaining  in  the  60-month  period.  This 
amortization  deduction  shall  be  an  alternative  to 
the  deduction  allowed  for  writing  off  the  actual 
costs  of  exhaustion,  wear  and  tear,  and 
obsolescence  incurred  by  the  assets.  A  third 
alternative  available  to  the  owner  of  such  assets 
shall  be  the  deduction  of  the  total  costs  of  the  assets 
in  the  taxable  year  in  which  the  asset  was 
completed  or  acquired  or  in  which  it  was  certified 
by  the  State  Department  of  Public  Health.  The 
election  of  the  method  of  amortization  shall  be 
made  by  the  taxpayer  in  the  prescribed  manner. 
(Johnson-Florida) 
W71-10934 


AN    INTRODUCTION    TO    ENVIRONMENTAL 
LAW, 

For  primary  bibliographic  entry  see  Field  05G 
W71-10935 


ENVIRONMENTAL  CONSERVATION  LAW. 

New  York  Environmental  Conservation  Law  sees  I 
thru  129  (McKinney  1970). 

Descriptors:  *New  York,  ♦Administrative  agenc- 
ies, 'Water  pollution  control,  ♦Water  resources 
development,  Legislation,  Legal  aspects,  State 
governments,  Regulation,  Water  law,  Water  policy, 
Water  quality  control,  Administration,  Planning, 
Standards,  Management,  Public  health.  Social 
aspects,  Environment,  Environmental  effects. 

It  is  the  policy  of  the  state  of  New  York  to 
conserve,  improve  and  protect  its  environment  and 
control  water,  land,  and  air  pollution  in  order  t 
enhance  the  health,  safety  and  welfare  of  th 
people  of  the  state  and  their  overall  economic  am 
social  well  being.  The  state  department  of  environ 
mental  conservation,  headed  by  an  appoint.. 
commissioner,  shall  be  responsible  for  carrying  ou 
this  policy.  To  assist  the  department  in  this 
responsibility,  it  shall  be  authorized  to  perform 
many  functions,  including  promulgation  o 
environmental  standards  and  criteria.  The  depart 
ment  shall  formulate  and  revise  a  statewide  plan  for 
the  protection  of  the  environment  and  natural 
resources.  Within  the  department  is  the  state 
environmental  board,  which  is  designed  to  assist 
the  commissioner  and  provide  a  forum  for  matters 
relating  to  the  quality  of  the  environment.  The 
board  must  approve  the  environmental  standards 
and  criteria  proposed  by  the  commissioner.  A 
council  of  environmental  advisors  is  established  to 
provide  counsel  to  the  governor  on  matters  of 
environmental  policy.  Specific  duties  of  the  depart 
ment  and  board  are  enumerated.  (Johnson 
Florida) 
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I  ACT  CREATING  A  DEPARTMENT  OF 
VIRONMENTAL  CONSERVATION. 

1 20,  Laws  of  Alaska  (1971). 

scriptors:  'Alaska,  'Administrative  agencies, 
'ater  pollution  control,  'Pollution  abatement, 
ministration,  Administrative  decisions, 

gulation.  Legislation,  Legal  aspects,  Water  law, 
iter  pollution.  Water  quality,  Water  quality 
ltrol,  Environmental  sanitation,  Water  policy, 
ndards,  Waste  disposal,  Waste  water  disposal, 
iste  water  (Pollution),  Wastes,  Permits,  State 
'ernments,  Adoption  of  practices,  Supervisory 
itrol  (Power),  Conservation. 

;  Department  of  Environmental  Conservation 
I  an  Environmental  Advisory  Board  consisting 
he  Commissioner  and  eight  members  appointed 
the  Governor  are  hereby  created.  The  powers 
I  duties  of  the  Department  and  the  functions  of 
Board  are  herein  detailed.  Grants  and  loans  are 
vided  for  waste  treatment  works  and  water 
terns  approved  for  federal  grants.  An  Alaska 
.  ironmental  Plan  shall  be  prepared,  and  a  Water 
lution  Control  Plan  shall  be  adopted  by  the 
partment  Pollution,  quality,  and  purity 
idards  may  be  established.  Persons  who  operate 
nmercial  or  industrial  operations  discharging 
ites  into  state  waters  must  obtain  waste  disposal 
mits.  Procedures  for  obtaining,  terminating  or 
difying  said  permits  are  herein  set  forth, 
mpliance  orders  may  be  issued  for  violations  of 
ulations  issued  pursuant  to  the  statute.  The 
lution  of  water  by  ballast  water  and  oil  is 
bidden,  and  civil  and  criminal  penalties  are 
vided  for  violations.  A  person  is  guilty  of 
ating  or  maintaining  a  nuisance  if  he  pollutes  or 
>airs  the  quality  of  a  body  of  water  which  may  be 
d  for  domestic  purposes.  Emergency  powers  are 
vided  if  the  Commissioner  finds  that  delay 
sents  imminent  dangers.  (Robinson-Florida) 
1-10937 


lTER  WELL  DRILLERS  ACT. 

tas  Civil  Statutes  Ann  art  7621  e  (Supp  1970). 

scriptors:  'Texas,  'Administrative  agencies, 
ell  regulations,  'Drilling,  Water  pollution 
itrol,  Legislation,  Legal  aspects,  Administration, 
•  ulation,  Logging  (Recording),  Wells, 
>surface  waters.  State  governments.  Water 
lution.  Water  resources,  Water  supply,  Water 
rces,  Water  rights,  Water  policy,  Water  law, 
>ervisory  control  (Power),  Groundwater. 

ter  well  drillers  must  obtain  certificates  of 
istration;  the  requirements  and  administrative 
cedures  applicable  thereto  are  set  forth  in  this 
t.  The  Texas  Water  Commission  may  issue  a 
tificate  of  registration  to  one  who  holds  such  a 
tificate  from  another  state.  Revocation 
cedures  are  also  set  forth.  Water  well  drillers 
st  keep  and  deliver  copies  as  well  logs  to  the 
Timission  The  organizational  structure  and 
sonsibilities  of  the  Water  Well  Drillers  Board 
herein  specified.  The  Board  shall  adopt  and 
orce  necessary  regulations.  Appeals  from 
isions  of  the  Board  prosecuted  in  Texas  courts 
II  constitute  trials  de  novo.  Appeal  procedures 
specified.  The  Act  also  states  the  duties  of  the 
tas  Water  Commission  in  relation  to  this  Act. 
s  Act  may  be  suspended  in  drought  disaster 
as.  Criminal  punishment  is  provided  for 
lations  of  the  Act's  provisions.  All  well  drillers 
st  mark  their  rigs  with  their  license  numbers. 
:h  driller  shall  inform  the  person  having  the  well 
led  when  such  well  must  be  plugged  to  avoid 
iry  or  pollution.  Nothing  herein  shall  affect  the 
nership  or  rights  of  land  owners  in  underground 
:er.  (Robinson-Florida) 
1-10938 


LE  OR  DISPOSAL  OF  SALT  WATER  FOR 
LLUTION  CONTROL. 

(asCivil  Statutes  Ann  Art  7621f  (Supp  1970). 


Descriptors:  'Texas,  'Water  pollution  control, 
'Water  districts,  'Saline  water  intrusion,  Saline 
water,  Financing,  Legislation,  Legal  aspects,  Water 
law,  Administration,  Administrative  agencies, 
Water  pollution,  Water  pollution  sources,  Govern- 
ment finance.  State  governments,  Costs,  Pipelines, 
Pipes,  Piping  systems  (Mechanical),  Pumps, 
Pollution  abatement,  Saline  water-freshwater 
interfaces,  Contracts. 

Any  water  power  control  district  is  authorized  to 
contract  for  the  sale  or  disposal  of  salt  water  when 
necessary  for  pollution  control  purposes.  If  it  is 
necessary  to  guarantee  a  constant  flow  of  water  in 
order  to  effect  the  sale  or  disposal  of  salt  water, 
fresh  water  may  be  sold  or  disposed  of  to  the  extent 
necessary  to  achieve  pollution  control.  Water 
Power  control  districts  are  authorized  to  issue 
revenue  bonds,  without  an  election,  for  the 
construction  and  acquisition  of  pipe  lines,  pumps, 
and  all  facilities  necessary  for  the  sale  or  disposal  of 
salt  water  for  pollution  control.  Details  and 
requirements  for  the  issuance  of  such  bonds  are  set 
forth.  Water  power  control  districts  are  authorized 
to  accept  any  pollution  control  works  or  facilities 
provided  by  non-profit  corporations  through  the 
issuance  of  bonds.  (Robinson-Florida) 
W71-10939 


GOVERNING  WATER 

AND        CONTROL        OF 


REGULATIONS 

CLASSIFICATION 

QUALITY. 

Vermont    Water    Resources    Board,    Montpelier 

Agency  of  Environmental  Conservation. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10940 


USE 


OF 


MANUFACTURE  AND 

CONTAMINANTS. 

Indiana      Stream       Pollution      Control       Board 

Indianapolis. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10941 


REQUIREMENT  FOR  SUBMISSION  OF 
MONTHLY  OPERATION  REPORTS  BY 
INDUSTRIAL,  COMMERCIAL,  OR 

AGRICULTURAL  TREATMENT  FACILITIES. 

Indiana       Stream       Pollution      Control       Board, 

Indianapolis. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-10942 


AMORTIZATION  OF  CERTIFIED  POLLUTION 
CONTROL  FACILITIES. 

Hawaii  Revised  Statutes  sec  235-1  1  (Supp  1970). 

Descriptors:  'Water  pollution  control,  'Hawaii, 
♦Treatment  facilities,  'Amortization,  Water 
pollution,  Air  pollution,  Application  Equipment, 
Taxes,  Tax  rate.  Payment,  Deferred  costs. 
Depreciation,  Construction,  Construction  costs. 
Pollution  abatement.  Federal  government,  State 
governments,  Administrative  agencies,  Regulation, 
Permits,  Environmental  engineering,  Public  health. 
Local  governments,  Non-structural  alternatives. 

At  his  election,  every  person  shall  be  entitled  to  a 
deduction  with  respect  to  the  amortization  of  the 
amortizable  basis  of  any  certified  pollution  control 
facility  as  stipulated  in  section  169  of  the  Internal 
Revenue  Code  of  1954,  as  amended  by  section  704 
of  the  Tax  Reform  Act  of  1969.  This  deduction  is 
available  only  when:  ( I  )  a  facility's  construction, 
reconstruction,  or  erection  is  completed  by  the 
taxpayer  after  December  3  1,  1969;  or  (2)  a  facility 
is  acquired  after  December  3  1,  1969,  if  the  original 
use  of  the  property  commences  with  the  taxpayer 
after  that  date  provided  the  facility  is  operational 
before  January  1,  1975.  Any  control  facility  or 
equipment  purchased,  constructed,  or  installed 
pursuant  to  regulations  of  the  department  of  health 
or  a  local  governing  body  is  to  be  certified  by  the 
state  pollution  control  agency  as  conforming  to 
state     requirements     for     controlling     pollution. 


Written  notice  of  election  must  be  filed,  along  with 
the  certificate  of  approval  from  the  state  pollution 
control  agency,  with  the  department  of  taxation  on 
or  before  the  filing  date  for  the  first  taxable  year  in 
which  the  election  applies.  ( Rees-Florida) 
W7 1-10943 


RULES,  REGULATIONS,  CLASSIFICATIONS 
AND  WATER  QUALITY  STANDARDS 
APPLICABLE  TO  THE  SURFACE  WATERS  OF 
NORTH  CAROLINA. 

North  Carolina  Dep't  of  Water  and  Air  Resources, 

Raleigh. 

For  primary  bibliographic  entry  see  Field  05G. 

W7  1-10944 


WATER  QUALITY  STANDARDS. 

Massachusetts     Water     Resources     Commission, 

Boston.  Div.  of  Water  Pollution  Control. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-10945 


POLICY     ON     WASTEWATER     TREATMENT 
PLANT  OUTFALLS. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5G. 
W71-10946 


POLICY      ON      PHOSPHOROUS      REMOVAL 
FROM  EFFLUENT. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-10947 


WATER  QUALITY  ACTIVITIES. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10948 


COUNTY  BOARDS  AUTHORIZED  TO 
PREVENT  AND  ABATE  WATER  POLLUTION. 

Revised  Statutes  of  Nebraska  sec  23-174. 10  (Supp 
1969). 

Descriptors:  'Nebraska,  'Pollution  abatement, 
'Water  pollution,  'Water  pollution  control,  Water 
pollution  sources,  Water  quality  control,  Legal 
aspects,  Water  law,  Legislation,  Local  govern- 
ments, State  governments.  Supervisory  control 
(Power),  Zoning. 

The  county  board  of  any  county  which  has  adopted 
zoning  regulations  is  authorized  by  this  section  to 
make  regulations  concerning  public  health  and 
welfare.  Expressly  included  in  this  authority  is  the 
power  to  prevent,  abate  and  remove  nuisances, 
including  water  pollution.  (Madsen-Florida) 
W71-10949 


WATER  QUALITY  CRITERIA  FOR 

INTERSTATE  AND  COASTAL  WATERS. 

Mississippi    Air    and     Water    Pollution     Control 

Comm,  Jackson. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10950 


WATER  CLASSIFICATION-STANDARDS 

SYSTEM      FOR     THE     STATE     OF     SOUTH 
CAROLINA. 

South     Carolina     Pollution     Control     Authority, 

Columbia. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10951 


CONTROL,  PREVENTION,  AND  ABATEMENT 
OF  POLLUTION  OF  SURFACE  WATERS. 

North  Dakota  Century  Code  Ann  sees  61-28-01 
thru  61-28-08  (Supp  1969). 
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Descriptors:  'North  Dakota,  'Water  pollution 
control,  'Water  quality  control,  'Administrative 
agencies,  Non-structural  alternatives,  Sewage 
treatment,  Legislation,  Water  permits,  Regulations, 
State  governments.  Pollution  abatement, 
Inspection,  Standards,  Water  pollution  treatment, 
Public  health,  Recreation,  Multiple-purpose 
projects,  Water  treatment.  Waste  treatment, 
Supervisory  control  (Power),  Water  policy,  Waste 
disposal. 
Identifiers:  'Injunction  (Prohibitory). 

Pollution  of  any  waters  of  the  state  is  prohibited. 
This  prohibition  includes  the  direct  discharge  of 
wastes  which  reduce  water  quality  below 
established  standards  and  the  depositing  of  wastes 
on  a  location  where  they  are  likely  to  cause 
pollution.  Any  unauthorized  construction  or 
modification  of  waste  disposal  facilities  or  any 
increase  beyond  allowable  waste  discharge  rates  is 
also  prohibited.  The  prohibitions  represent  an 
express  policy  to  act  in  the  public  interest  to 
maintain  and  improve  water  quality  and  to  require 
reasonable  waste  treatment.  A  North  Dakota 
Water  Pollution  Control  Board  is  herein  created  to 
effectuate  this  policy  and  its  derivative 
prohibitions.  The  Board  is  an  independent  arm  of 
the  Department  of  Health;  both  organizations 
operate  in  concert  to  establish  water  quality 
standards.  Other  duties  of  the  Board  include 
developing  comprehensive  pollution  prevention, 
control,  and  abatement  programs;  requiring  the 
construction,  modification,  and  proper 

maintenance  and  operation  of  disposal  systems; 
and  exercising  all  powers  necessary  to  carry  out  the 
purposes  of  this  Act.  Persons  who  violate  the  Act 
or  any  provision  made  thereunder  shall  be  guilty  of 
a  misdemeanor,  and  injunctive  relief  may  be 
obtained  by  the  Department.  (Kohla-Florida) 
W71-10952 


WYOMING  SPILLS  CONTINGENCY  PLAN. 

Wyoming    Dept.    of   Health    and    Social    Services, 
Cheyenne.  Div.  of  Health  and  Medical  Services. 
For  primary  bibliographic  entry  see  Field  05G 
W7I-I0953 


COMPREHENSIVE  STATEWIDE  SOLID 

WASTE  MANAGEMENT  PLAN;  POWERS  AND 
DUTIES  OF  THE  COMMISSIONER  OF  THE 
STATE  DEPARTMENT  OF  HEALTH. 

Arizona  Revised  Statutes  Ann  sees  36-132.01,  36- 
136,  36-142,  as  amended  (Supp  June  1971 ). 

Descriptors:  'Arizona,  'Solid  wastes,  'Environ- 
mental sanitation,  'Administrative  agencies,  Public 
health,  Treatment  facilities,  State  governments, 
Local  governments.  Financing,  Government 
finance.  Grants,  Administration,  Programs, 
Legislation,  Legal  aspects.  Inspection,  Waste  treat- 
ment. Waste  disposal,  Administrative  decisions. 
Coordination,  Programs,  Project  planning,  Long- 
term  planning. 

The  Department  of  Health,  in  accordance  with 
guidelines  developed  jointly  with  the  State  Health 
Planning  Authority,  shall  prepare  a  comprehensive, 
statewide  solid  waste  management  plan  for  the 
collection,  storage,  transportation,  processing, 
reclamation,  and  disposal  of  solid  wastes.  All 
counties,  cities,  towns,  and  appropriate  state 
agencies  shall  prepare  and  submit  to  the  Depart- 
ment a  plan  for  solid  waste  management. 
Procedures  for  adopting  the  statewide  plan  are 
prescribed.  In  order  to  implement  the  purposes  of 
this  statute,  the  Department,  counties,  cities,  and 
towns  may  accept  and  expend  any  funds  granted  to 
it  by  the  state  or  federal  government  or  any  private 
agency  The  powers  and  duties  of  the 
(  orrimissioncr  of  the  Department  of  Health  are 
enumerated  The  Commissioner  may,  if  he  has 
reasonable  cause  to  believe  that  there  exists  a 
violation  of  any  health  law  or  regulation,  inspect 
any  person  or  property  in  transportation  through 
the  Male  and  any  vehicle  in  which  such  person  or 
property    is   transported    The   Commissioner   may 


enforce  detention  or  disinfection  as  necessary  for 
the  public  health.  Authority  to  delegate  any  duty  or 
power  of  the  Commissioner  is  provided.  (Shelnut- 
Florida) 
W71-10954 


WATER  POLLUTION  CONTROL 

(ADMINISTRATIVE  ORGANIZATION). 

Arizona  Revised  Statutes  Ann  sees  36-1853,  36- 
1869,  as  amended  (Supp  June  1971). 

Descriptors:  'Arizona,  'Water  quality  control, 
•Water  pollution  control,  'Administrative  agenc- 
ies, Planning,  Coordination,  Programs,  Water 
policy.  Safety,  Public  health,  State  governments, 
Legislation,  Legal  aspects,  Administration, 
Pollution  abatement,  Adoption  of  practices, 
Supervisory  control  (Power). 

A  State  Water  Quality  Control  Council  is  hereby 
established  and  shall  consist  of  the  following 
thirteen  members:  ( 1 )  the  Commissioner  of  Public 
Health  acting  as  a  liaison  between  the  Council  and 
the  Board  in  effecting  an  efficient  and  correlated 
use  of  personnel  and  policies  of  the  council;  (2)  a 
member  of  the  Game  and  Fish  Commission;  (3)  a 
member  of  the  Oil  ai.d  Gas  Conservation 
Commission;  (4)  the  State   Land  Commissioner; 

(5)  a  member  of  the  Arizona  Water  Commission; 

(6)  the  Dean  of  the  Agricultural  College  of  the 
University  of  Arizona;  and  ( 7 )  seven  citizens  of  the 
state  who  shall  be  appointed  by  the  Governor.  The 
Governor  shall  also  have  authority  to  remove  any 
citizen  appointed  to  the  council.  The  Council's 
organization  is  prescribed.  All  members  shall  have 
one  vote.  A  majority  of  the  Council  shall  constitute 
a  quorum,  and  the  concurrence  of  a  majority  in  any 
matter  within  its  powers  shall  be  required  for  any 
determination.  The  State  Board  of  Health,  the 
Council,  and  the  Department  of  Health  shall 
cooperate  with  the  Arizona  Water  Commission  in 
the  formulation  of  plans  relative  to  the  quality  and 
safety  of  state  waters.  (Shelnut-Florida) 
W71-10955 


WATER  QUALITY  STANDARDS. 

Wisconsin  Admin  Code  chs  RD  2  thru  RD  4 
(1970). 

Descriptors:  'Wisconsin,  'Standards,  'Water 
quality  control,  'Water  pollution  control,  Water 
pollution.  Pollution  abatement,  Water  pollution 
sources,  Pollutants,  Water  pollution  effects. 
Impaired  water  quality,  Water  utilization,  Potable 
water,  Public  health,  Recreation,  Fish,  Industrial 
water,  Dissolved  oxygen,  Bacteria,  Dissolved 
solids,  Oil,  Taste,  Odor,  State  governments, 
Regulation,  Legal  aspects. 

To  preserve  and  enhance  the  quality  of  Wisconsin's 
waters,  standards  are  herein  established  to  govern 
water  management  decisions.  Minimum  standards 
applicable  to  all  waters  forbid  the  presence  of 
foreign  materials  in  such  amounts  as  to  cause  a 
nuisance.  Included  in  this  category  are  substances 
causing  objectionable  shore  deposits;  floating  or 
submerged  debris  or  oil;  materials  producing  color, 
odor,  taste  or  unsightliness;  and  toxic  substances. 
Specific  standards  are  set  forth  for  waters  classified 
by  use  for:  (1)  public  water  supply,  (2)  fish  and 
other  aquatic  life,  (3)  recreational  use,  and  (4) 
industrial  and  cooling  water  use.  Criteria  used  in 
determining  water  quality  include  specific  levels  of 
bacteria,  dissolved  solids,  pH,  dissolved  oxygen, 
and  temperature.  Financial  assistance,  industrial 
incentives,  increased  surveillance,  regulatory 
orders,  and  legal  action  will  be  used  to  implement 
and  enforce  the  water  quality  standards  herein 
established.  All  polluters  will  be  required  to  meet 
specific  time  schedules  in  complying  with  orders. 
Uses  and  standards  are  set  forth  for  interstate  and 
intrastate  waters,  and  specific  rivers,  lakes  and 
regions  are  classified.  (Smiljanich-Florida) 
W7I-I0956 


WATER  POLLUTION  CONTROL. 

Revised  Statutes  of  Nebraska  sec  71-3001  thru  71- 
3012  (Supp  1969). 

Descriptors:  'Nebraska,  'Water  pollution  control, 
'Administrative  agencies,  'Regulation,  Water 
pollution.  Pollution  abatement,  Water,  Water 
permits,  Water  law,  Water  quality  control, 
Standards,  Control,  Abatement,  Inspection,  Legal' 
aspects,  Water  policy,  Administrative  decisions. 

A  water  control  council  is  created  within  the  state 
department  of  health  to  exercise  control  over  water 
pollution.  The  organization  of  the  council  is 
established  and  shall  include  an  executive 
secretary,  who  must  be  a  person  fully  trained  and 
experienced  in  water  pollution  control.  The  council 
is  empowered  to  develop  comprehensive  programs 
for  the  prevention,  control,  and  abatement  of  new 
or  existing  pollution  of  state  waters  through  its  own 
actions  and  by  coordinating  the  actions  of  other 
state  agencies.  The  council  is  required  to  classify 
the  waters  of  the  state  and  establish  uniform 
standards  of  water  quality.  Certain  acts  are 
proscribed;  the  council  is  empowered  to  enforce 
these  statutory  prohibitions  along  with  its  own 
regulations.  All  regulations  and  water  quality 
standards  must  be  determined  at  public  hearings 
before  the  council.  Penalties  for  violations  of  the 
statute  and  council  regulations  include  monetary 
fines,  costs  of  replenishing  damaged  fish  and 
wildlife,  and  injunctive  relief  against  further 
pollution.  An  elaborate  procedure  for  appeal  from 
council  decisions  is  established,  and  the  state 
attorney  general  is  designated  to  represent  the 
council.  (Horwitz-Florida) 
W71-10957 


NEBRASKA  CLEAN  WATERS  COMMISSION 
ACT. 

Revised  Statutes  of  Nebraska  sees  7  1-4201  thru  71- 
4234  (Supp  1969). 

Descriptors:  'Nebraska,  'Waste  treatment, 
'Administrative  agencies,  'Financing,  Waste 
disposal,  Sewage,  Solid  wastes,  Waste  water 
(Pollution),  Sewage  disposal,  Sewage  treatment, 
Waste  water  treatment,  Treatment  facilities,  Water 
pollution  treatment.  Municipal  wastes,  Water 
pollution,  Water  pollution  control,  Treatment, 
Loans. 

The  Nebraska  Clean  Waters  Commission  is 
established  to  assist  municipalities  in  the  planning 
and  financing  of  waste  water  treatment  works, 
waste  water  collection  systems,  and  solid  waste 
disposal  facilities.  The  organization  and  procedural 
rules  governing  the  Commission's  membership  are 
set  forth,  with  the  power  of  appointment  vested  in 
the  Governor.  The  Commission  is  given  the 
responsibility  of  providing  financial  arrangements 
to  furnish  municipalities  with  the  means  with  which 
to  participate  in  federal  programs  for  the 
prevention,  abatement,  and  control  of  water 
pollution.  The  Commission  is  empowered  to  issue 
bonds  to  finance  municipal  treatment  facilities. 
Elaborate  procedures  are  put  forth  governing  the 
Commission's  power  to  issue  bonds,  the  bond 
indenture  agreements,  and  repayment  of  the 
obligations.  The  work  of  the  Commission  is 
declared  to  be  an  essential  governmental  function, 
but  the  Commission  is  not  authorized  to  pledge  the 
full  faith  and  credit  of  the  state  or  any  municipality. 
(Horwitz-Florida) 
W71-I0958 


ARKANSAS  WATER  WELL  CONSTRUCTION 
ACT. 

Act  641,  General  Acts  of  Arkansas,  p  1405-1420 
(1969).  I6p. 

Descriptors:  'Arkansas,  'Well  regulations, 
•Administrative  agencies,  'Well  permits,  Drilling, 
Permits,  Wells,  Water  conservation,  Inspection, 
Regulation,  Water,  Water  pollution,  Drilling  equip- 
ment. Pumps,  Control,  Standards,  Water  policy. 
Water  pollution  control. 
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In  order  to  protect  and  conserved  a  supply  of 
potable  water  for  future  generations,  this  Act 
establishes  comprehensive  rules  governing  water- 
well  contractors,  water  well  drillers,  and 
specifications  for  well  construction.  The  newly 
created  Committee  on  Water  Well  Construction  is 
made  responsible  for  the  administration  of  the  Act 
and  empowered  to  adopt  necessary  rules  governing 
the  construction,  repair,  and  abandonment  of 
water  wells.  Water  well  drillers  and  contractors 
must  be  licensed  by  the  Committee  on  a  yearly 
basis;  the  Committee  retains  the  power  to  suspend 
jr  revoke  a  license  for  any  violation  of  this  Act  or 
any  Committee  regulation.  The  Act  does  not  apply 
to  any  well  already  in  existence,  but  the  abandon- 
ment or  repair  of  any  such  well  shall  bring  the  same 
jnder  the  jurisdiction  of  the  Act  and  the 
Committee.  Penalties  for  violation  of  this  Act  are 
established  as  misdemeanors  punishable  by  fine, 
mpnsonment.  and  loss  or  suspension  of  license. 
Horwitz-Florida) 
W71-10959 


RULES  AND  REGULATIONS  FOR 

SUBSURFACE  DISPOSAL  SYSTEMS. 

Colorado  Dept.  of  Health,  Denver.  Water  Pollution 

Control  Commission. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10960 


GUIDELINES     FOR     CONTROL     OF    WATER 
POLLUTION  FROM  MINE  DRAINAGE. 

Colorado  Dept  of  Health,  Water  Pollution  Control 

Comm,  Denver. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-10961 


PUBLIC  HEARINGS  (CERTAIN  COMMISSION 
ACTION  PREDICATED  ON  PUBLIC 

HEARINGS). 

Kentucky  Water  Pollution  Control  Commission, 
Frankfort. 

Regulation  WP-2,  1961.  13  p. 

Descriptors:  'Kentucky,  'Administrative  agencies, 
'Water  pollution  control,  'Decision  making,  State 
governments.  Legal  aspects,  Non-structural 
alternatives,  Regulation,  Permits,  Political  aspects, 
Abatement,  Pollution  abatement,  Water  pollution, 
Administration. 

The  Water  Pollution  Control  Commission  is 
required  to  hold  a  public  hearing:  ( 1 )  before 
issuing  a  pollution  abatement  order;  (2)  prior  to 
the  modification,  revocation  or  continuation  of  a 
permit;  and  (3)  before  the  adoption  of  new  rules 
and  regulations  for  the  prevention,  abatement,  or 
control  of  water  pollution.  Depending  upon  the 
particular  circumstances,  20  or  30  days  notice  is 
mandatory.  Failure  to  appear  before  the 
Commission  may  result  in  a  contempt  of  court 
citation,  and  may  serve  as  a  confession  of  all 
allegations  of  the  complaint.  Standard  rules  of 
procedure  for  the  conduct  of  the  hearings  are 
promulgated.  These  rules  include  the  right  of  the 
accused  to  examine  and  cross-examine  evidence 
and  witnesses  produced  in  support  of  the 
complaint.  Orders  which  result  from  the  hearings 
may  be  appealed  to  the  Franklin  County  Circuit 
Court  and  thereafter  to  the  Kentucky  Court  of 
Appeals.  Complaint  and  notice  forms  are  included 
in  the  regulations.  (Kohla-Florida) 
W71-I0962 


RULES  FOR  SITE  LOCATION  APPROVAL  OF 
SEPTIC  TANK  SYSTEMS. 

Colorado  Dept.  of  Health,  Denver.  Water  Pollution 

Control  Commission. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-I0963 


WATER         QUALITY         STANDARDS         FOR 
SURFACE  WATERS  OF  NORTH  DAKOTA. 

North  Dakota  State  Dept.  of  Health,  Bismarck. 
For  primary  bibliographic  entry  see  Field  05G. 


W71-10964 


ENFORCEMENT     OF     WATER     POLLUTION 
LAWS  IN  OKLAHOMA. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10965 


NEW  WINE  IN  OLD  BOTTLES:  THE  FEDERAL 
REFUSE  ACT  PERMIT  PROGRAM, 

For  primary  bibliographic  entry  see  Field  05G. 
W7 1-10966 


ECONOMIC  INCENTIVES  FOR  POLLUTION 
ABATEMENT:  APPLYING  THEORY  TO 
PRACTICE, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10967 


WATER  POLLUTION  CONTROL  IN 

WASHINGTON, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-10968 


WATER      POLLUTION:      AN      AFFIRMATIVE 
RESPONSE  BY  THE  CALIFORNIA 

LEGISLATURE, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-10969 


6F.  Nonstructural  Alternatives 


FLOOD    PLAIN    INFORMATION,    LYCOMING 
CREEK  IN  LYCOMING  COUNTY, 

PENNSYLVANIA. 

Corps  of  Engineers,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  04A. 

W7I-10584 


SPECIAL    FLOOD    HAZARD    INFORMATION, 
TULSA,  OKLAHOMA. 

Corps  of  Engineers,  Tulsa,  Okla. 

For  primary  bibliographic  entry  see  Field  04A. 

W71   10585 


FLOOD  PLAIN  INFORMATION  OF  GRAND 
RIVER,  RED  CEDAR  RIVER  AND  SYCAMORE 
CREEK,  LANSING,  MICHIGAN  AND 
VICINITY. 

Corps  of  Engineers,  Detroit,  Mich. 

For  primary  bibliographic  entry  see  Field  04A. 

W7I-10586 


FLOOD  PLAIN  INFORMATION-COASTAL 
FLOODING  OF  THE  TOWN  OF  CAPE 
CHARLES,  VIRGINIA. 

Corps  of  Engineers,  Norfolk,  Va. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-10733 


FLOOD  PLAIN  INFORMATION-SAGE  CREEK, 
VOLUME  II,  CASPER,  WYOMING. 

Corps  of  Engineers,  Omaha,  Nebr. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-I0734 


FLOOD  PLAIN  INFORMATION,  LAKE  EARL- 
LAKE  TALAWA  AND  LOWER  SMITH  RIVER, 
DEL  NORTE  COUNTY,  CALIFORNIA. 

Corps  of  Engineers,  San  Francisco,  Calif. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-10812 


FLOOD  PLAIN  INFORMATION,  WEST  FORK 
WHIT  RIVER,  TOWN,  MUD,  SCULL,  AND 
CLEAR  CREEKS,  FAYETTEVILLE, 

ARKANSAS. 

Corps  of  Engineers,  Little  Rock,  Ark. 

For  primary  bibliographic  entry  see  Field  04A. 


W71-10813 


6G.  Ecologic  Impact  of 
Water  Development 


WASTE    MANAGEMENT    IN    THE    MARINE 
ENVIRONMENT, 

Federal  Water  Pollution  Control  Administration, 

West  Kingston,  R.I.  National  Marine  Water  Quality 

Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10549 


ECOLOGICAL  MODELS  APPLIED  TO 
RADIONUCLIDE  TRANSFER  IN  TROPICAL 
ECOSYSTEMS, 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
Columbus  Labs. 

G.  E.  Raines,  S.  G.  Bloom,  and  A.  A.  Levin. 
Bioscience,  Vol.  19,  No.  12,  p  1086-1091  (1969). 
5  fig,  1  tab,  12ref. 

Descriptors:  'Mathematical  models,  'Ecosystems, 
'Radioisotopes,  Tropical  regions,  Canals,  Atlantic 
Ocean,  Pacific  Ocean,  Fallout,  Nuclear  explosions, 
Excavation,  Strontium  radioisotopes.  Tritium, 
Water  pollution  effects,  Computer  models,  Food 
chains,  Path  of  pollutants,  Feasibility  studies. 
Identifiers:  Ruthenium  radioisotopes. 

The  dose  to  man  is  estimated  in  connection  with 
feasibility  studies  of  the  construction  of  a  sea  level 
canal  with  nuclear  explosives.  Provisional  results 
were  obtained  through  an  eight  compartment 
model.  In  one  example,  about  one  half  of  the  50- 
year  dose  for  strontium-90  was  due  to  the  fish 
pathway,  about  a  quarter  was  due  to  plants,  a  little 
less  than  a  quarter  came  from  terrestrial  animals 
and  a  very  small  fraction  came  from  water.  The 
model  is  being  improved  to  estimate  the  maximum 
probable  dose  to  people  living  outside  an  area  from 
which  people  would  be  excluded  for  some  time 
after  completion  of  the  excavation,  to  calculate  the 
radiation  dose  from  higher  than  anticipated  fallout, 
and  to  determine  how  soon  any  particular  part  of 
the  area  may  be  reoccupied.  (Bopp-NSIC) 
W71-10620 


THE  EFFECTS  OF  WATER  QUALITY  AND 
QUANTITY  ON  THE  FAUNA  OF  A  NON-GLAC- 
IAL ALASKAN  RIVER, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05C 
W71-10649 


A  PROCEDURE  FOR  EVALUATING  ENVIRON- 
MENTAL IMPACT, 

Geological  Survey,  Washington,  DC. 

Luna  B.  Leopold,  Frank  E.  Clarke,  Bruce  B. 

HaTishaw,  and  James  R.  Balsley. 

Available     free     on     application     to     the     U.S. 

Geological     Survey,     Washington,     D.C.     20242. 

Geological  Survey  Circular  645,  1971.  1  3  p,  3  fig,  3 

ref. 

Descriptors:  'Environment,  'Environmental 
effects,  Water  resources  development,  Habitats, 
Erosion,  Water  pollution  sources,  Sedimentation, 
Utilization,  Cities,  Environmental  engineering, 
Safety,  Public  health. 
Identifiers:  'Environmental  impact. 

A  procedure  is  outlined  that  may  assist  in 
developing  uniform  environmental  impact 
reporting.  The  system  is  a  matrix  which  is  general 
enough  to  be  used  as  a  reference  checklist  or  a 
reminder  of  the  full  range  of  actions  and  impacts  on 
the  environment  that  may  relate  to  proposed 
actions.  The  marked  matrix  also  serves  as  an 
abstract  of  the  text  of  the  environmental 
assessment  to  enable  the  many  reviewers  of  impact 
reports  to  determine  quickly  what  are  considered 
to  be  the  significant  impacts  and  their  relate 
importance  as  evaluated  by  the  originator  of  the 
impact  report.  This  comparatively  simple  system  is 
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Field  06— WATER  RESOURCES  PLANNING 

Group  6G— Ecologic  Impact  of  Water  Development 


intended  as  a  guide  for  the  many  people  who  are 
faced  with  the  evaluation  and  preparation  of 
environmental  impact  reports  before  the  results  of 
these  studies  have  been  completed.  The  proposed 
manner  of  using  the  matrix  is  aimed  at  separating  as 
far  as  possible  factual  information  on  magnitude  of 
each  type  impact  from  the  more  subjective 
evaluation  of  the  importance  of  the  impact,  the 
latter  involving  preference  or  bias  to  some  degree 
(Knapp-USGS) 
W71-10688 


GENERALIZED  FLOOD-FREQUENCY 

ESTIMATES       FOR       URBAN       AREAS       IN 
MISSOURI, 

Geological  Survey,  Rolla,  Mo. 

For  primary  bibliographic  entry  see  Field  04C 

W71-10714 


MUST  DESTRUCTIVE  DEGRADATION  COME 
TO  THE  WATERS  OF  THE  DELTA  AND  SAN 
FRANCISCO  BAY. 

Contra  Costa  County  Board  of  Supervisors, 
Martinez,  Calif. 

August  1969.  8  p,  4  fig. 

Descriptors:  'Water  distribution,  *Water  balance, 
•Water  pollution  control,  *Water  quality,  Water 
circulation,  Water  supply,  Water  demand, 
Desalination,  Estuarine  environment,  Inflow, 
Balance  of  nature,  California,  Diversion,  Water 
conveyance. 

Identifiers:  *San  Francisco  Bay,  *Sacramento-San 
Joaquin  Delta. 

The  viewpoint  is  described  of  Contra  Costa 
County,  California  concerning  the  proposed 
construction  of  facilities  to  deliver  more  than  four 
million  acre  feet  of  water  yearly  from  the  southern 
end  of  the  Delta  to  the  desert  lands  of  the  lower  San 
Joaquin  Valley  and  Southern  California.  During 
the  next  30  years,  annual  exports  of  water 
southward  from  the  Delta  are  scheduled  to  increase 
from  the  present  2,000,000  acre  feet  to  more  than 
10,000,000  acre  feet  in  the  year  2000. 
Simultaneously,  the  volume  of  annual  outflows  of 
water  through  the  Delta  into  San  Francisco  Bay  will 
diminish  from  a  present  yearly  average  of 
18,000,000  acre  feet  to  as  little  as  7,000,000  acre 
feet  in  the  year  2000.  The  existing  ecological 
environment  of  the  Bay-Delta  System  is  based  on  a 
historic  pattern  of  fresh  water  inflows  and  water 
outflows  that  make  certain  the  greater  part  of  the 
Delta  has  fresh  water  in  its  channels  throughout  the 
year.  This  pattern  of  inflows  and  outflows  has 
provided  a  flushing  effect  in  the  Delta  that  has 
removed  salts  and  other  impurities  that  otherwise 
would  accumulate  and  impair  water  quality  and 
decrease  the  ability  of  the  Bay-Delta  waters  to 
absorb  effluent  waste  materials.  (Poertner) 
W7I-10745 


EFFECTS  OF  STREAM  CHANNELIZATION  ON 
FISHES  AND  BOTTOM  FAUNA  IN  THE  LIT- 
TLE SIOUX  RIVER,  IOWA, 

Iowa  State  Univ,  Ames.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  05B 

W7I-I0751 


LET'S  CONSIDER  OUR  ENVIRONMENT. 

Indiana  Dept    of  Commerce,  Indianapolis    Div.  of 
Planning 

Available  form  the  National  Technical  Information 
Service  asPB-197  581,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  1970  Conference  Proceedings 
Indianapolis,  Ind  ,  Sept   24-25,  1970.  45  p. 

Dencriptors  'Water  resource  development,  'Land 
development,  'Flood  plain  insurance,  Flood 
control,  'Erosion,  'Sedimentation,  Planning 
Zoning,  'Land  u»e,  Storm  drains 


Soil  limitations  effecting  water  management; 
Managing  water -surface  and  subsurface,  Erosion 
and  sediment  control;  Planning  for  topography  and 
vegetation  utilization;  Planning  for  flood  plains, 
and  Resource  considerations  in  the  preparation  of 
zoning  and  subdivision  control  regulations 
W7I-10782 


INSTITUTIONS  OF  EFFECTIVE 

MANAGEMENT     OF     THE     ENVIRONMENT 
PART  I. 

National  Academy  of  Sciences-National  Academy 

of  Engineering,  Washington,  DC.  Environmental 

Studies  Board. 

For  primary  bibliographic  entry  see  Field  06E 

W7I-I0802 


URBAN  RIVERSIDE  ENVIRONMENTAL 

ANALYSIS, 

Harland   Bartholomew  and  Associates,  Memphis, 

Tenn. 

Richard  J.  Moore. 

Proceedings,       American       Society       of      Civil 

Engineering,  Journal  of  The  Urban  Planning  and 

Development  Division,  Vol  97,  No   UP1     p    105- 

115,  April  1971,  9  fig. 

Descriptors:  'City  planning,  'Urbanization, 
'Environmental  engineering,  'Methodology, 
Community  development,  Banks,  Highways! 
Transportation,  Land  use,  Tennessee. 
Identifiers:  'Riverfront  planning,  'Urban  environ- 
mental analysis,  'Memphis  (Tenn). 

The  need  for  a  major  highway  facility  precipitated 
a  total  analysis  of  the  riverfront  area  adjacent  to 
downtown  Memphis,  Tennessee.  Realizing  the 
impact  potential  of  such  a  facility  on  the  riverfront 
area,  a  multidisciplinary  team  of  professionals  was 
established  for  the  study  analysis.  This  team,  in 
consort  with  local  agencies  and  private  interests, 
established  an  alignment  and  design  features  for 
the  facility.  Early  in  the  study,  it  became  apparent 
that  the  development  of  a  detailed  plan  for  the 
entire  riverfront  area  was  not  only  impractical  but 
most  probably  undesirable  since  the  various 
governmental  agencies  involved  in  the  study  area 
were  unable,  either  due  to  finances  or  because  of 
project  priorities,  to  become  involved  in  the 
analysis  sufficiently  to  develop  definitive  plans.  The 
resultant  design  is  one  generally  accepted  as  best 
when  all  factors  are  considered.  The  plan  permits 
alternative  redevelopment  for  the  competing  land 
uses  while  permitting  the  major  project  to  proceed, 
thereby  being  responsive  to  the  difficulty 
encountered  in  scheduling  concurrent  detailed 
planning  for  multiple  uses  in  the  corridor.  (Davis- 
Chicago) 
W71-10882 


THE  CAUSES  OF  POLLUTION, 

Washington  Univ.,  St.  Louis,  Mo.  Center  for  the 

Biology  of  Natural  Systems. 

For  primary  bibliographic  entry  see  Field  05B 

W71-I0889 


07.  RESOURCES  DATA 


7A.  Network  Design 


SOME  COMMENTS  ON  THE  WATER  BUDGET 
OF  THE  HINDU  RUSH  AND  THE 
NEIGHBORING  MOUNTAINS  (IN  GERMAN), 

Hermann  Flohn. 

English  summary.  Erdkunde,  Vol  23,  No  3,  p  205- 

2  1 4,  September  1969.  2  fig,  7  tab,  14ref. 

Descriptors:     'Mountains,     'Hydrologic     budget, 

•Arid      lands,      'Climatic      data,      'Precipitation 

(Atmospheric),   Evaporation,   Runoff,   Monsoons, 

Convection. 

Identifiers.  'Afghanistan,  'Pakistan,  'Hindu  Rush. 
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One  of  the  main  goals  of  the  International 
Hydroiogical  Decade  ( 1965-1975)  is  an  upgrading 
of  our  knowledge  concerning  regional  and  global 
water  budgets.  Currently,  the  best  estimates  of 
yearly  mean  global  precipitation  and  evaporation 
vary  between  80-100  cm.  It  is  important  to  obtain 
accurate  figures  of  these  phenomena  because  of 
their  relation  to  global  heat  distribution  Data  are 
especially  scanty  for  many  mountainous  areas 
particularly  those  of  Central  Asia  because  of  large 
gaps  in  weather  station  networks.  Interpretation  of 
existing  data,  including  some  unpublished  material, 
combined  with  new  research  by  Pakistan  and 
Afghanistan,  is  expected  to  lead  to  a  revision  of  our 
ideas  concerning  the  arid  character  of  the  climate 
in  those  areas.  Many  existing  recording  stations  in 
these  mountains  lie  in  vaileys  with  annual  winter 
and  spring  precipitations  of  100-200  cm.  These 
figures  may  be  distortions  of  regional  data.  Precip- 
itation in  the  Hindu  Kush  west  of  the  Indus  is  higher 
than  in  the  eastern  regions.  The  area  of  dominant 
summer  precipitation  is  limited  to  the  Punjab  Plain, 
reflecting  summer  monsoonal  influences,  while  to 
the  north  and  east,  convective  precipitation  is  most 
common.  (Casey-Arizona) 
W71-10487 


A  PROPOSED         STREAMFLOW  DATA 

PROGRAM  FOR  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  La. 
M.  F.  Cook,  and  M.  J.  Forbes,  Jr. 

Geological  Survey  Open-file  Report,  1971  24  d  3 
fig,  7  tab,  7  ref.  H' 

Descriptors:  'Streamflow,  'Network  design,  'Data 
collections,  'Project  planning,  'Louisiana,  Stream 
gages,  Flow  characteristics,  Reviews,  Regression 
analysis,  Natural  flow,  Regulated  flow,  Hydrologic 
data,  Water  resources  development,  Streamflow 
forecasting,  Watersheds  (Basins),  Gaging  stations. 

An  evaluation  of  the  streamflow  data  available  in 
Louisiana  was  made  to  provide  guidelines  for 
planning  future  programs.  The  basic  steps  in  the 
evaluation  procedure  were  ( 1 )  definition  of  the 
long-term  goals  of  the  streamflow  data  program  in 
quantitative  form,  (2)  examination  and  analysis  of 
all  available  data  to  determine  which  goals  have 
already  been  met,  and  (3)  consideration  of 
alternate  programs  and  techniques  to  meet  the 
remaining  objectives.  It  was  found  that  some  of  the 
goals  could  be  met  by  generalization  of  the  data  for 
gaged  basins  by  regression  analysis.  Significant 
changes  are  recommended  in  the  present  data 
program  to  attain  the  goals  that  have  been  met.  A 
streamflow  data  program  based  on  the  guidelines 
developed  in  this  study  is  proposed  for  the  future. 
Since  the  start  of  the  stream-gaging  program  in 
1937,  the  U.  S.  Geology  Survey,  Louisiana  District 
has  operated  stream-gaging  stations  at  a  total  of 
123  sites,  stage  stations  at  42  sites,  crest-stage 
stations  at  277  sites,  low-flow  stations  at  268  sites 
and  has  obtained  miscellaneous  data  at  many  other 
locations.  (Woodard-USGS) 
W71-10574 


LOS  ALAMOS  ENVIRONMENTAL 

MONITORING  PROGRAM, 

Los  Alamos  Scientific  Labs.,  N.  Mex. 

For  primary  bibliographic  entry  see  Field  05B 

W7I-I0622 


7B.  Data  Acquisition 


DEVICES         FOR  CALCULATING  AND 

MEASURING      WATER      FLOW      IN      WATER 

MANAGEMENT  SYSTEMS  (Pribory  dlya  ucheta  I 

izmereniya  raskhoda  vody  na  gidromeliorativnykh 

sistemakh), 

For  primary  bibliographic  entry  see  Field  02E 

W7I-10587 


USE    OF    A    NEUTRON    MOISTURE    METER 
(NIV-1)  FOR  DETERMINING  THE  MOISTURE 


RESOURCES  DATA— Field  07 
Evaluation,  Processing  and  Publication — Group  7C 


)NTENT  OF  RED  EARTHS  (Ispol'zovaniye 
ylronnogo  vlagomera  (NIV-1)  diva  opredeleniya 
izhnosti  krasnozemov), 

.ademiya      Nauk      SSSR,      Moscow.      Institut 

ografii. 

r  primary  bibliographic  entry  see  Field  02G. 

71-10592 


PLICATION  OF 

kGNETOHYDRODYNAMICS  TO 

LASUREMENT  OF  LIQUID  VELOCITY  AND 
RBULENCE, 

sconsin     Univ.,     Madison.     Water     Resources 

nter. 

r  primary  bibliographic  entry  see  Field  08B. 

'1-10644 


comparison  of  two  methods  for 
asuring  rigidity  of  saturated 
lRINE  sediments, 

val  Postgraduate  School  Monterey,  Calif. 
•  primary  bibliographic  entry  see  Field  08D. 
1-10668 


ICK  preparation  of  slides  of  well- 

IENTED  CLAY  MINERALS  FOR  X-RAY 
■FRACTION  ANALYSES, 

aware    Univ.,    Newark.    Delaware    Geological 

vey. 

lad  Spoljaric. 

rnal  of  Sedimentary  Petrology,  Vol  41,  No  2,  p 

:-589,June  1971.  2  p,  1  fig,  1  ref. 

icriptors:  'Clays,  *Clay  minerals,  *Sediments, 
iboratory  tests,  'Electron  microscopy,  *X-ray 
raction.  Analytical  techniques,  Crystallography, 
teralogy. 

es  of  well-oriented  clay  minerals  of 
onsolidated  sediments  were  made  using  a 
trifuge.  A  glass  slide  was  placed  in  the  bottom 
a  flat-bottom  centrifuge  tube,  clay-size 
>ension  added  and  then  centrifuged  for  5  to  10 
utes  at  2100  RPM.  The  remainder  of  the 
tension  was  then  decanted  and  the  clay-coated 
e  removed  from  the  container  and  placed  under 
uum  for  speedy  drying.  Slides  prepared  in  this 
were  representative  of  the  clay  mineral 
mblage  of  the  samples;  in  addition,  the  clay 
:icles  were  well-oriented.  Time  required  for  the 
laration  of  two  (or  multiple  of  two)  slides  is  less 
l  one  hour.  (Knapp-USGS) 
1-10724 


E  USE  OF  MOMENTS  FOR  MAPPING 
tTICAL  VARIABILITY  OF  CRETACEOUS 
UIFERS  IN  MISSISSIPPI, 

sissippi   State    Univ.,   State   College.    Dept.   of 

logy  and  Geography. 

primary  bibliographic  entry  see  Field  02F. 

1-10760 


kLUATION  OF  RANDOM  SELECTION  OF 
rA  ON  CURRENTS  ON  ESTUARY  AND 
iSTAL  SECTORS  OF  THE  SEA  (OB 
iENKE  SLUCHAINOI  VYBORKI  NABLYU 
)  TECHENIYAMI  NA  USTEVOM  VZMORE 
PRIBREZHNOI  ZONE  MORYA), 
primary  bibliographic  entry  see  Field  02L. 
1-10774 


ENTIAL    OF    SATELLITE     MICROWAVE 
SING  FOR  HYDROLOGY  AND 

5ANOGRAPHY  MEASUREMENTS, 

onal        Environmental        Satellite        Service, 

hington,  D.C. 

i  C.  Alishouse,  and  Donald  R.  Baker. 

ilable  from  the  National  Technical  Information 

ice  as  COM  71-00544,  $3.00  in  paper  copy, 

5        in        microfiche.        NOAA        Technical 

norandum  NESS  26,March  1971.  16p. 


Descriptors:    'Remote    sensing,    'Meteorological 
data,    'Instrumentation,    'Hydrography,    Surveys, 
Microwaves,  Sea  ice,  Meteorology. 
Identifiers:  'Meteorological  satellites, 

'Hydrographic  surveys,  Microwave  spectroscopy, 
Surface  roughness,  Temperature  measurement, 
Radiometers,  Microwave  receivers. 

Microwave  radiometers  on  unmanned  satellites 
appear  usable  for  detecting  sea-ice  boundaries 
through  clouds  and  for  obtaining  information  of 
sea-surface  roughness  and  temperatures.  With  the 
increasing  tempo  of  theoretical  and  experimental 
studies  in  microwave  sensors  and  antenna 
technology,  there  appears  to  be  considerable 
potential  for  microwave  measurements  from  earth 
satellites  applicable  to  NOAA's  hydrologic  and 
oceanographic  services. 
W71-10777 


EFFECT        OF        ORGANIC        PHOSPHORUS 
INSECTICIDES  ON  PLANTS  AND  ANIMALS, 

Joint  Publications  Research  Service,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-10798 


RIVER  SAMPLER  USED  IN  FROZEN  WATER, 

City  Water  Dept.  Cedar  Rapids,  Iowa. 

Thomas  C.  Noth. 

Water  and  Sewage  Works,  Vol  1  18,  No  6,  p  137, 

1971.  1  p,2fig. 

Descriptors:  'Data  collections,  'Sampling,  'Ice, 
'Instrumentation,  Surface  waters,  Methodology, 
Research  and  development. 

Identifiers:  'Water  sampler  design,  Sampling 
techniques  (Ice). 

A  new  method  for  collecting  water  samples  in 
frozen  waters  is  presented.  Using  PVC  pipe  with 
two  half-round  polyurethane  strips  inserted,  the 
sampler  was  placed  in  the  Red  Cedar  River  (Iowa) 
during  the  winter  of  1969-70.  The  sampler  easily 
released  cores  of  ice  up  to  two  feet  in  length.  A 
revised  version  of  the  sampler  used  in  1970-71 
worked  so  well  that  no  ice  was  observed  in  the  tube 
as  late  as  January  20,  1970.  (Woodard-USGS) 
W71-10820 


ELECTROMETRIC  METHOD  FOR 

ANALYZING  WATER  EXTRACTS  AND 
GROUNDWATER  (Elektrometricheskiy  metod 
analiza  vodnykh  vytyazhek  i  gruntovykh  vod), 

Tadzhik  Scientific  Research  Inst,  of  Soil  Science, 

Dushambe. 

R.  G.  Gorbunova. 

Pochvovedeniye,  No  5,  P  132-138,  May   1970.  2 

fig,  2  tab,  2  ref. 

Descriptors:  'Instrumentation,  'Electrochemistry, 
•Analytical  techniques,  'Water  chemistry,  'Water 
analysis.  Aqueous  solutions,  Electrical  resistance, 
Conductivity,  Measurement,  Resistivity,  Salinity, 
Salts,  Hydrometers,  Saline  soils,  Groundwater, 
Electrodes,  Chemical  analysis. 
Identifiers:  'USSR,  'Electrometers, 

'Electrometry,  Electrical  conductivity,  Specific 
resistance,  Salinometers,  Water  extracts. 

A  P-38  slide-resistance  bridge  for  measuring  the 
specific  resistance  of  aqueous  solutions  is 
described.  The  electrometric  method  was  found  to 
be  superior  to  the  conventional  chemical  method 
for  mass  analyses  of  water  extracts  and 
groundwater.  The  electrometric  method  is  time- 
and  laborsaving  and  uses  less  complicated  and 
expensive  equipment.  The  method  requires  only  a 
reliable  instrument  for  measuring  specific 
resistance  and  an  electrode  pipette  with  platinum 
electrodes.  (Josefson-USGS) 
W71-10830 


THE  EFFECT  OF  VARYING  THE 
PARAMETERS  OF  VANE  SHEAR  TESTS  OF 
MARINE  SEDIMENTS, 

Naval  Postgraduate  School  Monterey,  Calif. 
For  primary  bibliographic  entry  see  Field  08D. 
W71-10899 


DIRECT      SHEAR      TESTING      OF      MARINE 
SEDIMENT, 

Naval  Postgraduate  School  Monterey,  Calif. 
For  primary  bibliographic  entry  see  Field  08D. 
W7  1-10900 


THE  TRACE  FLUOROMETRIC 

DETERMINATION  OF  POLYNUCLEAR 

AROMATIC    HYDROCARBONS    IN    NATURAL 
WATER, 

New      Hampshire      Univ.,      Durham.      Dept.      of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-10914 

7C.  Evaluation,  Processing  and 
Publication 


THEORY  OF  DIMENSIONS  AND  SPURIOUS 
CORRELATION, 

Queen's  Univ.  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

M.  S.  Yalin,  and  J.  W.  Kamphuis. 

Text  in  English  and  French.  Journal  of  Hydraulic 

Research,  Vol  9,  No  2,  p  249-265,  1971.  17p,4fig, 

6  ref. 

Descriptors:  'Dimensional  analysis,  'Correlation 
analysis,  Data  processing,  Analytical  techniques. 
Mathematical  studies.  Mathematics. 

Dimensional  analysis  can  serve  as  a  powerful  tool 
in  experimental  investigations  of  physical 
phenomena.  Its  effectiveness  becomes  especially 
noticeable  when  the  number  of  factors  involved  is 
large  and  the  theoretical  knowledge  is  insufficient. 
However,  like  any  other  mathematical  tool,  the 
theory  of  dimensions  can  supply  correct  and  useful 
results  only  if  it  is  properly  applied.  The  purpose  of 
this  paper  is  to  analyze  common  forms  of  spurious 
correlation.  If  the  dimensionless  system  is  chosen, 
then  the  results  should  not  be  interpreted  in  terms 
of  the  individual  dimensional  parameters  that  form 
the  dimensionless  variables  since  the  real  variables 
of  the  experiment  are  the  dimensionless  variables. 
The  usual  cause  of  spurious  correlation  is  the 
appearance  of  common  quantities  along  both 
coordinate  axes.  This  is  true  for  both  a  dimensional 
and  a  dimensionless  system.  In  addition,  when 
considering  dimensionless  variables,  care  must  be 
taken  that  the  relationship  between  Y  and  X  is  not 
brought  about  only  by  variation  of  one  or  more  of 
the  repeating  dimensional  parameters  common  to 
both.  (Knapp-USGS) 
W71-10475 


ASSESSMENT       ANALYSIS       FOR        WATER 
SUPPLY  ALTERNATIVES, 

Army  Corps  of  Engineers,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06B. 
W71-I0511 


COMPUTERS  AND  URBAN  PLANNING, 

Pennsylvania  Univ.,  Philadelphia. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-I0525 


THE  SIMULATED  CITY:  THE  USE  OF  SECOND 
GENERATION  GAMING  IN  STUDYING  THE 
URBAN  SYSTEM, 

Envirometrics,  Inc. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-10529 


I H 
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PUBLIC   INVESTMENT  CRITERIA   AND  IDLE 
RESOURCES:  A  REGIONAL  ANALYSIS, 

Grinnell  Coll.,  Iowa. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-10531 


THE  USE  OF  COMPUTER  GRAPHICS  IN  THE 
HUDSON  RIVER  VALLEY, 

Hudson     River    Valley    Commission,    Tarrytown, 

N.Y. 

Bruce  Howlett,  and  Harold  Schneider. 

Socio-Economic  Planning  Sciences,  Vol  4,  p  119- 

122,  1970. 

Descriptors:      'Planning,     'Analytic     techniques, 
'Mapping,  Computer  program,  Computer  models. 
Identifiers:    'Computer  graphics,   'Hudson   River 
valley. 

A  new  computerized  method  is  described  for 
compiling,  analyzing,  and  displaying  geographic 
data  being  used  now  by  the  planning  staff  of  the 
Hudson  River  Valley  Commission.  Input  data 
derived  from  aerial  photographic  interpretation 
and  from  other  sources  are  selected,  weighted,  and 
combined  to  produce  maps  containing 
combinations  of  different  land  use  and  environ- 
mental quality  factors.  A  geographic  system  based 
upon  1/4  of  a  square  kilometer  subdivisions  of  the 
UTM  gird  system  is  used  to  reference  all  data.  Data 
are  collected  and  digitized  on  an  incremental 
recorder;  output  is  displayed  in  10  dark-through- 
light  shadings  achieved  by  overprinting  on  standard 
line  printers.  (Davis-Chicago) 
W71-10533 


TESTIMONY   FOR   THE   DEFENSE   -  A   CASE 
FOR  COMPUTERS, 

Vitro  Labs.,  Silver  Spring,  Md. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-I0537 


SEASONAL    SNOW    COVER--A    GUIDE    FOR 
MEASUREMENT  COMPILATION  AND 

ASSEMBLAGE  OF  DATA. 

For  primary  bibliographic  entry  see  Field  02C. 
W71-10576 


ANNUAL  COMPILATION  AND  ANALYSIS  OF 
HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  FORT  WORTH,  TEXAS, 
METROPOLITAN  AREA,  1969, 

Geological  Survey,  Austin,  Tex. 

G.  R.  Dempster,  Jr.  and  B.  C.  Massey. 

Geological  Survey  Data  Report,  1970.  50  p,  3  fig,  3 

tab. 

Descriptors:  'Streamflow,  'Rainfall-runoff 

relationships,  'Urbanization,  'Hydrologic  data, 
'Texas,  Flow  characteristics,  Flow  rates,  Discharge 
measurements,  Stream  gages.  Peak  discharge, 
Floods,  Storms,  Data  collections,  Cities, 
Hydrographs,  Mass  curves,  Precipitation 
(Atmospheric). 

Identifiers:  'Fort  Worth  (Tex),  'Urban  hydrology, 
Flood  profiles 

The  basic  hydrologic  data  collected  in  the  Fort 
Worth,  Texas  area  during  the  1969  water  year 
(October  1,  1968,  to  September  30,  1969)  are 
presented.  The  two  basins  in  the  study  are  Dry 
Branch  and  Little  Fossil  Creek.  Noteworthy  storms 
occurred  on  April  16-17,  May  6-7,  and  September 
22,  1969,  in  the  Dry  Branch  basin;  and  March  14- 
15,  April  16-17,  and  May  6-7,  1969,  in  the  Little 
Fossil  Creek  basin.  Summaries  of  storm  rainfall- 
runoff  data  for  these  individual  selected  storms  at 
crest-stage  partial-record  stations  and  streamflow 
stations  are  given.  Computations  and  curves  for 
each  storm  are  shown  in  the  compilation  and 
analysis  of  data.  Other  data,  including  storm  and 
monthly  rainfall  and  daily  and  monthly  runoff  for 
the  1969  water  year,  are  included  in  the 
compilation  and  analysis  of  data  In  addition,  flood 
profile  data  for  the  storms  of  April  16-17  and  May 
6-7  are  listed   ( Woodard-USGS ) 


W7I-10583 


DEVELOPMENT      OF      A      STATE      WATER- 
PLANNING  MODEL:  PART  I 
METHODOLOGY, 

Montana  Univ.,  Bozeman.  Joint  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  06A 

W71-I0641 


EFFECT  OF  TURBULENCE  PROMOTERS  ON 
LOCAL  MASS  TRANSFER, 

Ionics,  Inc.,  Watertown,  Mass. 

For  primary  bibliographic  entry  see  Field  03A. 

W71-I0666 


REDUCTION  OF  LITHOLOGIC-LOG  DATA  TO 
NUMBERS  FOR  USE  IN  THE  DIGITAL 
COMPUTER, 

Geological  Survey,  Lawrence,  Kans. 
Charles  O.  Morgan,  and  Jesse  M.  McNellis. 
Mathematical  Geology,  Vol  3,  No  I,  p  79-86,  1971 
8  p,  7  tab,  1  ref. 

Descriptors:       'Logging       (Recording),       'Data 

processing,  'Data  storage  and  retrieval,  'Geologic 

formations,      Subsurface      investigations,      Data 

collections. 

Identifiers:  Lithologic-log  data. 

A  standardized  system  for  conveniently  coding 
lithologic-log  data  for  use  in  the  digital  computer 
involves  a  reduction  of  the  original  written 
alphanumeric  log  to  a  numeric  log  by  use  of 
computer  programs.  This  numeric  log  can  then  be 
retrieved  as  a  written  log,  interrogated  for  pertinent 
information,  or  analyzed  statistically.  This  coding 
of  lithologic-log  data  permits  entering  in  the  digital 
computer  free  form,  but  logically  ordered 
lithologic  logs.  The  log  may  be  used  as  detailed  or 
as  brief  as  required.  Many  logs  published  or  stored 
in  files  can  be  punched  directly  onto  data  cards  and 
reduced  for  storage  and  retrieval  purposes,  because 
most  logs  are  of  standard  geologic  format.  Those 
logs  would  lose  no  descriptive  material  and  would 
be  essentially  the  same  as  the  log  originally 
compiled  by  the  geologist.  Repeated  use  of  the  data 
will  require  a  minimum  cost  after  the  logs  are 
reduced  to  numbers,  because  the  computer  can 
work  with  numbers  more  efficiently  than 
alphanumeric  information.  (Knapp-USGS) 
W7  1-10690 


THE    GEOLOGICAL    SURVEY    AND    WATER 
FOR  SOUTHERN  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-10713 


WATER  RESOURCE  OBSERVATORY 
CLIMATOLOGICAL  DATA  WATER  YEAR 
1970. 

Wyoming     Univ,     Laramie.      Water     Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  02B. 

W71-I0753 


WATER    RESOURCES    DATA    FOR     KANSAS, 
1970,  PART  1.  SURFACE-WATER  RECORDS, 

Geological  Survey,  Lawrence,  Kans. 

M.  L.  Thompson  and  R.  E.  Curtis,  Jr. 

Copies  may  be  obtained  from  District  Chief,  Water 

Resources  Div.,  U.S.  Geological  Survey,  P.O.  Box 

3267,  Lawrence,  Kansas  66044.  Geological  Survey 

Basic  Data  Duplicated  Report,  1 97 1 .  2 1 6  p,  2  fig,  3 

ref. 

Descriptors:  'Surface  waters,  'Streamflow, 
'Hydrologic  data,  'Data  collections,  'Kansas, 
Lakes,  Reservoirs,  Streams,  Stream  gages,  Gaging 
stations,  Discharge  measurement.  Flow  rates,  Peak 
discharge,  Low  flow,  Water  levels. 
Identifiers:  'Basic  data. 


Surface-water  records  for  the  1970  water  year 
(Oct.  1,  1969-Sept.  30,  1970)  for  Kansas,  including 
records  of  streamflow  or  reservoir  storage  at  gaging 
stations  and  partial-record  stations,  are  presented. 
Records  for  a  few  pertinent  gaging  stations  in 
bordering  States  also  are  included.  The  data 
comprise  a  description  of  the  station  and 
tabulations  of  basic  data.  For  gaging  stations  on 
streams  or  canals  a  table  showing  the  daily 
discharge  and  monthly  and  yearly  discharge  is 
given.  The  description  of  the  gaging  station  gives 
the  location,  drainage  area,  period  of  record,  type 
and  history  of  gages,  average  discharge,  extremes 
of  discharge  or  contents,  and  general  remarks. 
Peak  discharges  and  their  times  of  occurrence  and 
corresponding  gage  heights  for  many  stations  are 
listed  below  the  yearly  summary.  Data  collected  at 
partial-record  stations  are  given  in  two  tables  at  the 
end  of  the  surface-water  records.  The  first  is  a  table 
of  discharge  measurements  at  low-flow  partial- 
record  stations;  the  second  is  a  table  of  annual 
maximum  stage  and  discharge  at  crest-stage 
stations.  (Woodard-USGS) 
W71-10811 


COMBINED       HEAT,       ICE       AND       WATER 

BALANCES  AT  SELECTED  GLACIER  BASINS-- 

A        GUIDE       FOR        COMPILATION        AND 

ASSEMBLAGE  OF  DATA  FOR  GLACIER  MASS 

BALANCE  MEASUREMENTS. 

For  primary  bibliographic  entry  see  Field  02C. 

W71-10823 


WATER  RESOURCES  OF  NORTHEASTERN 
MISSOURI, 

Geological     Survey,     Washington,     DC;     AND 

Missouri  Geological  Survey  and  Water  Resources 

Rolla. 

E.  E.  Gann,  E.  J.  Harvey,  H.  G.  Jeffery,  and  D.  L. 

Fuller. 

For  sale  by  U.S.  Geological  Survey,  Washington, 

DC.    -   Price   $2.00   per   set.   Geological    Survey 

Hydrologic  Investigations  Atlas  HA-372,  4  sheets 

1971.  Text,  25  fig,  1  3  map,  7  tab,  22  ref. 

Descriptors:  'Water  resources  development, 
'Hydrologic  data,  'Charts,  'Missouri,  Surface 
waters.  Groundwater,  Reviews,  Streamflow, 
Hydrogeology,  Water  wells,  Aquifer 

characteristics,  Urbanization,  Water  pollution. 
Water  quality,  Sediment  transport,  Precipitation 
(Atmospheric),  Hydrographs,  Industries,  Cities, 
Data  collections. 

Identifiers:  'Hydrologic  Atlas  (Northeasterr 
Missouri). 

This  4-sheet  atlas  presents  a  general  summary  o 
information  concerning  the  availability 
distribution,  and  quality  of  water  in  northeastern 
Missouri.  Also  included  are  problems  anc 
possibilities  related  to  development  of  the  water 
resources  of  the  area.  Maps,  tables,  graphs,  anc 
illustrations  are  used  to  present  data  and 
information  for  surface  water  and  groundwater 
hydrology  concerning  pollution,  irrigation, 
sediment  transport,  urbanization,  flooding, 
industry,  and  recreation.  (Woodard-USGS) 
W71-10825 


DISCUSSION  ON  'STOCHASTIC  DYNAMIC 
PROGRAMMING  FOR  OPTIMUM  RESERVOIR 
OPERATION',  BY  WILLIAM  S.  BUTCHER, 

Michigan   Univ.,  Ann  Arbor.   Dept.  of  Industrial 

Engineering. 

Shiaw-Yuan  Su. 

Water  Resources  Bulletin,  Vol  7,  No  3,  p  607-608, 

June  1971.  2  p,  8  ref. 

Descriptors:  'Reviews,  'Dynamic  programming, 
•Stochastic  processes,  'Reservoir  operation, 
Optimization,  Systems  analysis,  Computer 
programs,  Operations  research. 
Identifiers:  'Markov  chains. 

Several  results  and  procedures  reported  by  Butcher 
on  stochastic  programming  for  optimum  reservoir 
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peration  were  questioned.  The  work  of  Howard 
nd  Bellman  among  others  was  used  to  illustrate 
ptimal  operating  policies  derived  by  using 
ynamic  programming  models  such  as  those 
resented  by  Butcher.  The  relatively  large  amount 
f  computer  time  required  to  solve  Butcher's  exam- 
le  reservoir  operating  problem  was  compared  to 
iat  required  to  solve  similar  problems  on  an  IBM 
60-67  at  the  University  of  Michigan.  (Veverka- 
ornell) 
/71-10854 


XPERIENCE         WITH  THE  PARTIAL 

IFFERENTIAL  EQUATION  LANGUAGE 
DEL:  AN  ALTERNATIVE  TO  HYBRID  COMP- 
TATION, 

alifornia  Univ.,  Los  Angeles.  Dept.  of  Computer 

:ience. 

'alter  J.  Karplus,  and  Alfonso  F.  Cardenas. 

esearch  Report,  (1970),  17  p,  2  fig,  1  tab,  8  ref. 

o  appear  in  Proceedings  of  the  Sixth  International 

leeting,  AICA/IFIPS,  Munich,  September   1970. 

WRR  Project  A-032-CAL  (3). 

escriptors:       'Computer      programs,      Systems 
lalysis,  Digital  computers, 
lentifiers:  'PDEL. 

he  partial  differential  equation  language,  PDEL, 
;rmitted  the  digital  computer  programming  of 
implex  elliptic,  parabolic,  hyperbolic,  and 
harmonic  partial  differential  equations  with  only 
very  minimal  knowledge  of  programming  and 
jmerical  analysis.  This  paper  considered  the 
fectiveness  of  PDEL  when  compared  to  more 
>nventional  analog  and  hybrid  methods  of  han- 
ing  field  problems.  The  overall  concepts  of  PDEL 
ere  briefly  summarized  followed  by  a  discussion 
!  two  sample  problems  which  were  solved  on  the 
gital  computer.  Major  advantages  were:  (1) 
dependence  from  special  purpose  hardware, 
ikage  systems,  and  programming  methods;  (2) 
merality;  (3)  simplicity  of  programming;  and  (4) 
ogramming  speed.  Major  disadvantages  were: 
)  execution  speed;  (2)  lack  of  interaction  due  to 
e  batch  orientation  of  PDEL;  and  (3)  output 
rmat.  ( Veverka-Cornell) 
'71-10863 


SER'S  MANUAL  FOR  THE  OHIO  STATE 
NIVERSITY  VERSION  OF  THE  STANFORD 
rREAMFLOW  SIMULATION  MODEL  IV, 

hio    State     Univ.,    Columbus.     Dept.    of    Civil 

ngineering. 

ihn  C.  Warns. 

'..  S.  Thesis,  College  of  Engineering,  Ohio  State 

niversity,  Columbus,  1971.  155  p,  8  fig,  6  tab,  39 

f,  4  append.  OWRR  Project  B-019-OHIO  ( 1 ). 

escriptors:    'Streamflow,    'Runoff,    'Simulation 
lalysis,       Hydrology,       Input-output       analysis, 
athematical  models,  Digital  computers, 
entifiers:      'Stanford      Streamflow      Simulation 
odel  IV. 

he  purpose  of  this  paper  was  to  supply  a  working 
iderstanding  of  the  Streamflow  Simulation  Model 
'  so  that  it  could  be  used  more  efficiently  and 
fectively  as  a  tool  in  hydrologic  investigations.  To 
lplement  this  objective,  the  following  approach 
as  taken:  (1)  Discussion  of  the  model  by 
esenting  potential  applications  in  addition  to  a 
irvey  of  projects  which  effectively  used  the 
odel;  (2)  A  review  of  the  absolute  minimum 
quirements  for  using  the  model  (e.g.  financial 
id  manpower  resources,  and  computer  facilities); 
id  (3)  A  detailed  running  of  the  model  including 
;finitions  of  input  parameter  values,  modification 
:  these  parameters  for  refining  results,  and 
;scription  and  explanation  of  the  output.  The 
odel  was  shown  to  augment  less  comprehensive 
reamflow  calculation  methods,  like  the  Rational 
armula,  in  that  it  considered  more  hydrologic 
atershed  characteristics  and  thus  presented  a 
ore  realistic  analysis.  Data  indicated  that  because 
s  parameters  reflected  hydrologic  characteristics, 
le    model    could    be    used    to    predict    how    the 


watershed  would  respond  to  physiographical  and 
climatological  changes.  (Veverka-Cornell) 
W71-10878 
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INTAKE  SYSTEMS  FOR  DESALTING  PLANTS, 

Dow  Chemical  Co.,  Midland,  Mich. 

For  primary  bibliographic  entry  see  Field  03A. 

W71-10665 


SHORELINE     CHANGES     HUMBOLDT     BAY, 
CALIFORNIA, 

California  Univ.,  Berkeley.  Hydraulic  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-10778 


ADAPTATION  OF  THE  RADIAL  FLOW 
ENERGY  DISSIPATOR  FOR  USE  WITH 
CIRCULAR  OR  BOX  CULVERTS, 

Texas  Univ.,  Austin.  Center  for  Highway  Research. 
Walter  L.  Moore,  and  Khosrow  Meshgin. 
Available  as  PB  196  971  from  Nat.  Tech.  Inf. 
Service,  Springfield,  Va.  22151,  $3.00  in  paper 
copy,  $0.95  in  microfiche.  Texas  University, 
Center  for  Highway  Research  Report  116-1,  July 
1970.  88  p,  59  fig,  2  tab,  3  ref. 

Descriptors:  'Energy  dissipation,  'Stilling  basins, 
'Hydraulic  jump,  'Culverts,  Hydraulic  structures, 
Hydraulics,  Hydraulic  models,  Urbanization. 
Identifiers:  'Energy  dissipators  (Culverts). 

Methods  were  investigated  for  adapting  the  radial 
flow  energy  dissipator  previously  developed  for  box 
culverts,  for  use  with  circular  culverts.  The  basic 
criteria  were  the  stability  of  hydraulic  jump,  the 
efficiency  of  the  spreading  action,  and  the  degree 
of  velocity  reduction  in  the  jump.  The  more 
complex  geometric  forms  showed  no  particular 
improvement  over  the  simple  curved  drop  section. 
Relative  simplicity  of  construction  is  strongly  in 
favor  of  the  arrangements  with  the  simple  curved 
drop  and  straight  horizontal  transverse  elements. 
(Knapp-USGS) 
W71-10821 


8B.  Hydraulics 


HYDRAULIC         JUMPS         IN         TURBIDITY 
CURRENTS, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02J. 
W71-10453 


MAGNITUDE  OF  INTERFACIAL  SHEAR  IN 
EXCHANGE  FLOW, 

Waterloopkundig  Laboratorium,  Delft 

(Netherlands). 

G.  Abraham,  and  W.  D.  Eysink. 

Text  in  English  and  French.  Journal  of  Hydraulic 

Research,  Vol  9,  No  2,  p  125-151,  1971.  27  p,  17 

fig,  2  tab,  1 3  ref. 

Descriptors:  'Stratified  flow,  'Saline  water 
intrusion,  'Locks,  'Interfaces,  'Shear  drag,  Flow 
resistance,  Saline  water-freshwater  interfaces, 
Shear,  Hydraulic  models,  Model  studies,  Viscosity, 
Reynolds  number. 
Identifiers:  Interfacial  shear. 

In  stratified  flows  the  interfacial  shear  can  be 
expressed  as  a  function  of  the  relative  velocity 
between  both  layers  (squared),  the  mean  density  of 
fluids  involved,  and  the  dimensionless  interfacial 
shear  stress  coefficient.  This  holds  both  for 
analytical  solutions  as  well  as  for  solutions  by 
means  of  a  hydraulic  model.  For  instance  analytical 
expressions  for  the  length  of  an  arrested  salt  wedge 


show  the  length  of  the  wedge  to  be  inversely 
proportional  to  the  magnitude  of  the  interfacial 
shear  stress  coefficient.  The  scale  to  be  selected  for 
a  hydraulic  model  of  an  arrested  salt  wedge 
depends  upon  the  ratio  of  the  interfacial  shear 
stress  coefficient  in  model  and  prototype.  In  this 
paper  an  experimental  relationship  between  the 
interfacial  shear  stress  coefficient  and  the  Reynolds 
number  is  given  for  the  case  of  lock  exchange 
flows.  This  relationship  is  obtained  from  an  analysis 
of  experimental  data  from  experiments  performed 
by  the  Delft  Hydraulics  Laboratory.  (Knapp- 
USGS) 
W7 1-10469 


THE  IRROTATIONAL  THEORY  OF  ANNULAR 
SOLITARY  WAVES, 

Engineering  Labs.,  Cambridge  (England). 

A.  M.  Binnie. 

Text  in  English  and  French.  Journal  of  Hydraulic 

Research,  Vol  9,  No  2,  p  153-162,  1971.  10p,3fig, 

9  ref. 

Descriptors:    'Waves    (Water),    'Closed    conduit 
flow,     'Rotational     flow,     Vortices,     Hydraulics, 
Froude  number,  Velocity,  Standing  waves. 
Identifiers:  Revolving  streams. 

The  velocity  of  a  solitary  wave  on  the  surface  of  the 
core  of  a  revolving  stream  is  calculated  by  a 
modification  of  the  method  that  Rayleigh  used  for  a 
solitary  wave  in  an  open  channel.  The  nature  of  the 
solution  differs  according  to  whether  velocity  is 
subundal  or  superundal;  that  is,  the  Froude  number 
is  less  or  greater  than  unity.  A  numerical  analysis 
shows  that  the  wave  exists  only  for  Froude  numbers 
between  0.25  and  2.5  approximately.  It  is  wave  of 
depression  on  a  subundal  stream  and  of  elevation 
on  a  superundal  stream.  (Knapp-USGS) 
W7 1-10470 


DESIGN   CURVES   FOR   REGULAR   AND 
RANDOM  WAVE  GENERATORS, 

Hydraulics       Research        Station,        Wallingford 

(England). 

G.  Gilbert,  D.  M.  Thompson,  and  A.  J.  Brewer. 

Text  in  English  and  French.  Journal  of  Hydraulic 

Research,  Vol  9,  No  2,  p  1630196,  1971.  34  p,  7 

fig,  2  tab,  6  ref. 

Descriptors:  'Waves  (Water),  'Hydraulic  models, 
'Hydraulic  design.  Design,  Mathematical  studies, 
Data  processing,  Simulation  analysis,  Model  stud- 
ies. 
Identifiers:  'Wave  generators. 

The  forces  and  paddle  strokes  required  to  generate 
regular  water  waves  with  piston  and  hinged  wave- 
generators  are  analyzed.  Exact  dimensionless  val- 
ues are  given  for  the  forces  and  paddle  strokes  over 
a  wide  range  of  a  dimensionless  parameter  which 
depends  directly  on  the  wave  period  rather  than  on 
the  wave  length.  The  hinged,  the  piston  and  the 
wedge  generators  are  analyzed  and  the  results 
presented  graphically.  The  force  and  stroke 
coefficients  from  the  above  analysis  are  applied  as 
transfer  functions  to  calculate  the  spectra  of  the 
stroke  and  forces  required  to  generate  a  Moskowitz 
spectrum  of  wind  waves.  The  mean  square  stroke 
and  forces,  which  are  obtained  by  integrating  the 
appropriate  spectra,  are  presented  graphically  in 
dimensionless  form  as  a  function  of  a  parameter 
specifying  the  required  wave  spectrum.  The 
maximum  stroke  and  forces  which  provide  the 
basis  for  design  can  be  calculated  from  the  curves 
for  both  regular  and  random  waves.  (Knapp- 
USGS) 
W71-10471 


A  CONTRIBUTION  TO  FORCED  HYDRAULIC 
JUMPS, 

Alberta      Univ.,      Edmonton.      Dept.      of     Civil 
Engineering;  and  Provincial  Dept.  of  Agriculture, 
Edmonton  (Alberta).  Water  Resources  Div. 
N.  Rajaratnam,  and  V.  Murahari. 
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Text  in  English  and  French.  Journal  of  Hydraulic 
Research,  Vol  9,  No  2,  p  217-239,  1971.  23  p,  20 
fig,  1  tab,  1 7  ref. 

Descriptors:  'Hydraulic  jump,  *Stilling  basins, 
•Hydraulic  models.  Model  studies,  Mathematical 
studies,  Turbulent  flow,  Critical  flow,  Hydraulics, 
Jets,  Turbulent  boundary  layers,  Eddies,  Vortices, 
Shear  drag,  Flow  resistance. 
Identifiers:  'Forced  hydraulic  jumps. 

An  experimental  study  was  made  of  forced 
hydraulic  jumps  formed  with  two  dimensional  baf- 
fles or  baffle  walls.  Using  dimensional  analysis,  the 
integral  momentum  equation,  and  experimental 
results,  the  drag  on  the  baffle  wall  was  analyzed, 
and  a  design  chart  for  a  preliminary  design  of 
stilling  basins  is  presented.  The  mean  flow 
characteristics  in  forced  jump  were  analyzed  using 
as  models  turbulent  wall  jets  and  plane  turbulent 
curved  free  jets  in  the  proper  regions.  Some 
observations  were  also  made  regarding  the  flow  in 
the  eddying  region  behind  the  baffle  wall.  (Knapp- 
USGS) 
W71-10473 


PRESSURE    AND    VELOCITY    DISTRIBUTION 
FOR  SHARP-CRESTED  WEIRS, 

Alberta      Univ.,      Edmonton.      Djpt.      of     Civil 

Engineering. 

N.  Rajaratnam,  and  D.  Muralidhar. 

Text  in  English  and  French.  Journal  of  Hydraulic 

Research,  Vol  9,  No  2,  p  241-248,  1971.  8  p,  8  fig 

1  tab,  4  ref. 

Descriptors:         'Weirs,         'Hydraulic         models, 

'Overflow,  'Hydraulics,  Velocity,  Pressure,  Open 

channel    flow.    Discharge    coefficients,    Discharge 

measurement. 

Identifiers:  Sharp-crested  weirs. 

Precise  measurements  were  made  of  the  pressure 
and  velocity  field  in  the  strongly  curvilinear  region 
of  flow  in  the  neighborhood  of  the  crest  of  a 
rectangular  sharp-crested  weir  over  a  range  of  H/P 
from  about  0.2  to  8.5.  The  upstream  velocity 
distribution  was  not  significantly  affected  by  the 
weir.  The  results  of  the  study  are  presented 
graphically.  (Knapp-USGS) 
W71-10474 


THEORY    OF    DIMENSIONS    AND    SPURIOUS 
CORRELATION, 

Queen's  Univ.  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  07C 

W7I-10475 


FLUME    STUDY    OF    RIPPLE    PROPAGATION 
BEHIND  MOUNDS  ON  FLAT  SAND  BEDS, 

Massachusetts    Inst,    of   Technology,    Cambridge. 
Dept.  of  Earth  and  Planetary  Sciences;  and  Scripps 
Institution  of  Oceanography,  La  Jolla,  Calif. 
For  primary  bibliographic  entry  see  Field  02J 
W71-I0478 


AN  OPTIMUM  PATH  TO  RESERVOIR  DESIGN 
BASED  ON  THE  WORTH  OF  DATA, 

Geological  Survey,  Fort  Collins,  Colo.  Engineering 

Research  Center 

For  primary  bibliographic  entry  see  Field  04A 

W7I-I0573 


METHODS  OF  CALCULATING  DRAIN- 
DEVICE  SPACING  (O  metodakh  opredeleniya 
rasstoyaniy  mezhdu  drenami), 

For  primary  bibliographic  entry  see  Field  04A 
W7I-I0588 


UNSTEADY    INERTIAL    EFFECTS    IN    FLUID 
HOW  THROUGH  POROUS  MEDIA, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center 

John  A    Spooner. 


Available  from  the  National  Technical  Information 
Service  as  PB-201  744,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Technical  Report  (Ph  D  Thesis), 
Water  Resources  Center,  The  University  of 
Wisconsin,  Madison,  Wisconsin,  1971,  143  p,  29 
fig,  6  tab,  28  ref,  9  append.  OWRR  B-02 1  -WIS  (2). 

Descriptors:  'Momentum  equation,  'Unsteady 
flow,  'Porous  media,  'Darcys  law,  'Hydraulic 
conductivity,  Continuity  equation,  Flow, 
Conductivity,  Fluid  mechanics,  Water  pressure, 
Hydrostatic  pressure,  Compressibility. 
Identifiers:  'Static  value,  'Darcy  value, 
'Saturation,  Pressure  waves. 

Linear  inertial  terms  are  included  in  the 
momentum  equation  for  the  unsteady  flow.  The 
continuity  equation  is  given  in  terms  of  the 
compressibilities  of  the  constituents  involved- 
solid,  gas,  and/or  liquid.  Coupling  between  the  fluid 
and  solid  constituents  is  not  considered.  When 
these  two  equations  are  combined,  the  result  is  a 
hyperbolic  partial  differential  equation  for 
pressure.  The  solution  of  this  equation  is  used  to 
describe  the  propagation  of  pressure  waves  in  the 
fluid  in  the  porous  medium.  Theoretical  solutions 
for  a  harmonic,  repetitive  pulse,  and  step  input  in 
pressure  are  obtained.  The  frequency  dependence 
of  the  hydraulic  conductivity  is  demonstrated  when 
harmonic  or  repetitive  pulses  are  considered.  The 
hydraulic  conductivity  is  time  dependent  when  a 
step  variation  in  pressure  is  introduced. 
Experimental  measurements  were  conducted  on  air 
dry,  liquid  saturated,  partially  liquid  saturated,  and 
drained  sands.  The  results  of  the  experiments  were 
found  to  be  in  agreement  with  the  theory  for  all  but 
the  liquid  saturated  case.  Methods  for  determining 
the  static  (Darcy)  hydraulic  conductivity  and 
compressibility  using  sound  wave  propagation  are 
developed  and  applied. 
W71-10643 


APPLICATION  OF 

MAGNETOHYDRODYNAMICS  TO 

MEASUREMENT  OF  LIQUID  VELOCITY  AND 
TURBULENCE, 

Wisconsin     Univ.,     Madison.     Water     Resources 

Center. 

James  R.  Villemonte,  John  A.  Hoopes,  and  Heinz 

H.  Lettau. 

Available  from  the  National  Technical  Information 

Service  as  PB-201  695,  $3.00  in  paper  copy,  $0.95 

in     microfiche.     Technical     Completion     Report, 

Water     Resources     Center,     The     University     of 

Wisconsin-Madison,  Wisconsin.  1971,  80  p,  39  fig 

55  ref,  OWRR  A-033-WIS  (2)  and  OWRR  B-012- 

WIS(2). 

Descriptors:  'Turbulence,  'Dispersion,  'Diffusion, 
Water  flow,  'Correlation  analysis,  'Reynolds 
number.  Flow,  Data  acquisition,  'Velocity, 
Turbulent         flow,  'Pipes,  'Pipe         flow, 

Hydrodynamics,  Fluid  mechanics. 
Identifiers:       'Magnetohydrodynamics       (MHD), 
Energy  spectra,  Mean  flows,  2-D  jet  flow,  Hybrid 
computer.  Portable  velocity.  Turbulence  meters. 

Phase  1  was  a  study  of  the  application  of 
magnetohydrodynamic  (MHD)  techniques  to  the 
measurement  of  turbulence  in  the  flow  of  water  in 
pipes.  A  three  element  probe  was  developed 
permitting  the  simultaneous  measurement  of  the 
axial  and  radial  components  of  the  turbulent 
velocities.  The  effect  of  probe  electrode  spacing 
was  studied.  The  induced  emf  signals  were 
analyzed  by  a  Hybrid  computer  to  give  turbulence 
intensities,  energy  spectra,  and  various  correlations 
for  a  wide  range  of  Reynolds  number.  It  was 
concluded  that  the  MHD  probe  is  a  very 
satisfactory  device  for  studying  the  phenomena  of 
turbulent  flow.  Phase  2  was  a  study  of  the  structure 
of  turbulence  of  a  2-D  jet  of  water  impinging  into  a 
stagnant  body  of  water.  The  theoretical  phase 
developed  expressions  for  the  mean  and  turbulent 
velocity  distributions.  The  experimental  phase 
measured  mean  and  turbulent  velocities  and 
turbulent  intensities,  energy  spectra,  and  various 
correlations,  using  analogous  MHD  techniques,  as 
in  Phase   I.  It  was  concluded  that  the  turbulence 


characteristics  for  water  were  similar  to  those  for 
air,  but  the  water  intensities  were  about  1/3  those 
of  air.  Phase  3  was  a  study  of  the  portable  MHD 
drogue-like  mean  and  turbulent  veiometers.  The 
AC,  low-gauss  magnet  used  in  the  mean  velometer 
permitted  measurement  of  mean  velocities  down  to 
0.004  fps.  It  was  concluded  that  this  device  is 
competitive  with  and  potentially  better  than  the 
traditional  vane  and  bucket  type  veiometers 
W7  1-10644 


APPLICATION  OF  SURFACE  PRESSURE  TO 
ASSIST  WATER  RECHARGE  INTO  THE 
OGALLALA  FORMATION, 

Texas  Tech  Univ.,  Dept.  of  Petroleum  Engineering, 

Lubbock. 

For  primary  bibliographic  entry  see  Field  04B 

W71-10684 


WATER-DROP--SURFACE-WAVE 
INTERACTIONS, 

California       Univ.,       Los      Angeles.       Dept.       of 

Meteorology. 

G.  L.  Siscoe,  and  Zev  Levin. 

Journal  of  Geophysical  Research,  Vol  76,  No  21   p 

51 12-51 16,  Jul  20,  1971.  5  p,  2  fig,  6  ref. 

Descriptors:    'Waves   (Water),    'Drops   (Fluids), 

♦Impact      (Rainfall),      Jets,      Hydraulics,      Fluid 

mechanics. 

Identifiers:  'Water-drop-wave         interactions, 

'Splashing,  Water-drop  impact. 

Splashes  on  smooth  liquid  surfaces  have  been  well 
described,  but  in  actual  field  situations  splashes 
usually  occur  on  disturbed  surfaces.  This  report 
describes  two  new  types  of  splashes  that  occur  in 
the  presence  of  surface  waves.  These  were  studied 
with  drops  falling  from  a  buret  into  the  center  of  a 
circular  battery  jar  filled  with  water.  Each  drop 
interacted  with  the  reflected  waves  produced  by 
the  preceding  drops.  A  drop  impacting  near  the 
time  of  a  crest  of  the  surface  wave  produces  intense 
surface  waves  and  a  diminutive  Rayleigh  jet.  A 
drop  impacting  near  the  time  of  a  trough  of  the 
surface  wave  produces  weak  surface  waves  but  an 
unusually  high  Rayleigh  jet.  The  great  difference  in 
these  two  types  of  interactions  implies  that  any 
study  of  transportation  or  electrification  due  to 
splashes  must  include  drop  surface-wave  effects 
(Knapp-USGS) 
W71-10702 


ACTIVE  VALLEY  MEANDERS  IN  SOUTH- 
CENTRAL  TEXAS  AND  THEIR  WIDER 
IMPLICATIONS, 

Makerere    Univ.,    Kampala    (Uganda).    Dept.    of 

Geography. 

For  primary  bibliographic  entry  see  Field  02E 

W71-10706 


THE  RIVER  PROFILE, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02E. 
W71-10730 


HUDSON  RIVER  CHANNEL,  NEW  YORK  AND 

NEW  JERSEY  PLANS  TO  REDUCE  SHOALING 

IN       HUDSON       RIVER       CHANNELS       AND 

ADJACENT  PIER  SLIPS,  HYDRAULIC  MODEL 

INVESTIGATION, 

Army    Engineer    Waterways    Experiment    Station, 

Vicksburg,  Miss 

H.  B.  Simmons,  and  W.  H.  Bobb. 

Available  from  the  National  Techinal  Information 

Service  as  AD-720  97 1 ,  $3.00  in  paper  copy,  $0.95 

in    microfiche.    Waterways    Experiment    Station 

Technical    report,    Report    no.    TR-2-694     Sept 

1965. 

Descriptors:  'Model  studies,  'Hydraulic  models, 
•Shoals,  'Navigation,  'Harbors,  Tides,  Test 
procedures,  Salinity,  Sedimentation,  Dredging, 
New  York,  New  Jersey. 
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MANPOWER,  GRANTS  AND  FACILITIES— Field  09 
Education  (Extramural) — Group  9A 


Identifiers:    Hudson    River,    New    York    Harbor, 
Harlem  River. 

A  comprehensive  model  which  correctly 
reproduced  tides,  tidal  currents,  density  currents, 
and  shoaling  in  the  entire  New  York  Harbor 
complex  was  used  to  study  plans  for  reducing 
maintenance  dredging  in  the  lower  1  I  miles  of  the 
Hudson  River  which  annually  amounts  to  about  1 .6 
million  cubic  yards  for  the  Federally  maintained 
navigation  channels  and  3.0  million  cubic  yards  for 
the  privately  owned  pier  slips.  The  plans  studied 
involved  channel  realignments,  sediment  basins, 
dikes,  closure  gates,  and  cross-section 
enlargements,  and  tests  were  made  to  determine 
plan  effects  on  hydraulic  conditions,  salinity 
conditions,  and  shoaling. 
W71-10771 


HYDRAULIC  RESEARCH  IN  THE  UNITED 
5TATES-1970.  INCLUDING  CONTRIBUTIONS 
FROM  CANADIAN  LABORATORIES  FROM 
CANADIAN  LABORATORIES, 

National  Bureau  of  Standards,  Washington,  D.C. 
jershon  Kulin,  and  Pauline  H.  Gurewitz. 
\vailable  from  the  National  Technical  Information 
Service  as  COM-71-50147,  $3.00  in  paper  copy, 
W. 95  in  microfiche.  NBS  Special  publication  346, 
vtar  1971 .  346  p.  For  sale  by  the  SOD,  GPO,  Wash, 
3C  20402-Price  $2.50. 

iescriptors:  'Hydraulics,  *  Laboratories, 

'Hydrodynamics,  'Research  facilities, 
dentifiers:     Hydraulic     laboratories,     'Research 
nanagement. 

Current  and  recently  concluded  research  projects 
n  hydraulics  and  hydrodynamics  for  the  years 
969-1970  are  summarized.  Projects  from  more 
han  250  university,  industrial,  state,  and  Federal 
jovernment  laboratories  in  the  United  States  and 
Canada  are  reported. 
V71-10801 


IASIC  CONSIDERATIONS  OF  WELL  DESIGN, 

tureau   of  Reclamation,    Denver,   Colo.    Div.   of 

drainage  and  Groundwater  Engineering. 

ror  primary  bibliographic  entry  see  Field  04B. 

V71-10815 


LDAPTATION  OF  THE  RADIAL  FLOW 
iNERGY  DISSIPATOR  FOR  USE  WITH 
MRCULAR  OR  BOX  CULVERTS, 

'exas  Univ.,  Austin.  Center  for  Highway  Research, 
or  primary  bibliographic  entry  see  Field  08A. 
V71-10821 


tC.  Hydraulic  Machinery 


:OST  OF  STEAM  SUPPLY  FOR  DESALTING 
ISING  COAL  FIRED  BOILERS, 

anderson  and  Porter,  Inc.,  New  York. 

or  primary  bibliographic  entry  see  Field  03A. 

/71-10658 


ID.  Soil  Mechanics 


COMPARISON  OF  TWO  METHODS  FOR 
IEASURING  RIGIDITY  OF  SATURATED 
lARINE  SEDIMENTS, 

laval  Postgraduate  School  Monterey,  Calif. 
itnes  Bryan  Lasswell. 

vailable  from  the  National  Technical  Information 
ervice  as  AD-722  580,  $3.00  in  paper  copy,  $0.95 
i  microfiche.  MS,  Thesis,  Naval  Postgraduate 
chool  December  1970,  65  p. 

lescriptors:  'Beds,  'Soil  mechanics,  'Shear  stress, 
Sedimentation,     Silt     clay      density,      Porosity, 
orrelation  analysis.  Rigidity,  Cohesive  soils, 
lentifiers:     'Ocean    bottom.    Interfaces,    Sound 
ansmission,  Echo  ranging. 


The  results  of  two  different  methods  for 
determining  the  rigidity  modulus  of  a  soft  sediment 
are  compared.  In  one  method  the  resonant 
characteristics  of  a  torsionally  oscillating  rod  which 
are  sensitive  to  the  shear  acoustic  impedance  of 
sediment  in  which  the  rod  is  imbedded  determine 
the  complex  rigidity.  The  second  method  utilizes 
the  observation  of  the  phase  velocity  of  an 
interface  wave  at  the  water-sediment  boundary. 
Shear  wave  speeds  computed  from  the 
experimental  data  from  both  methods  are  quite 
similar  in  magnitude.  For  the  sediment  used  here, 
the  average  value  of  shear  wave  speed  determined 
from  the  interface  wave  experiment  was  33  m/sec 
while  the  shear  wave  speed  determined  from  the 
measured  rigidity  was  29  m/sec.  The  difference  lies 
within  experimental  uncertainty.  Trends  in  the 
mass-physical  properties  of  the  sediments  are 
investigated  by  comparing  graphically  the 
dependence  of  both  the  real  and  imaginary  parts  of 
the  complex  rigidity  on  density,  porosity,  sound 
speed,  silt  and  clay  percentages,  Poisson's  ratio  and 
density  times  sound  speed  squared. 
W71-10668 


CRACKING  OF  EARTH  AND  ROCKFILL 
DAMS.  TENSION  ZONES  IN  EMBANKMENTS 
CAUSED  BY  CONDUITS  AND  CUTOFF 
WALLS, 

Harvard  Univ.,  Cambridge,  Mass. 
Arthur  Casagrande,  and  Sergio  W.  Covarrubias. 
Available  from  the  National  Technical  Information 
Service  as  AD-720  550,  $3.00  in  paper  copy,  $0.95 
in    microfiche.    Waterways    Experiment    Station 
contract  report  S70-7,  July  1970.  39  p. 

Descriptors:  'Dams,  'Cracks,  'Foundations, 
'Shear  stress.  Elasticity,  Rock  fill  dams,  Earth 
dams,  Pipes,  Embankments,  Walls,  Compressive 
strength,  Loading,  Surfaces. 

Identifiers:  Compressive  properties,  Loading, 
Numerical  analysis,  Finite  element  analysis. 

The  purpose  was  to  investigate  by  means  of  the 
finite  element  method  ( 1 )  the  effect  of  rigid 
conduits  and  cutoff  walls  on  the  stress  distribution 
and  on  the  development  of  tension  zones  in 
embankments  and  their  foundations,  and  (2)  the 
distribution  of  stresses  acting  on  the  sides  of 
conduits  and  cutoff  walls.  All  materials  were 
assumed  to  be  linearly  elastic  with  equal  properties 
in  tension  and  in  compression.  The  only  load 
considered  was  the  weight  of  the  embankment  and 
it  was  assumed  to  be  applied  in  a  single  lift. 
Detailed  investigation  by  means  of  the  finite 
element  method  included  six  cases  of  conduits  and 
four  cases  of  cutoff  walls.  In  the  case  of  conduits,  it 
was  demonstrated  that  tension  zones  occur 
adjacent  to  conduits  with  sharp  edges,  and  that  the 
presence  of  a  zone  of  more  compressible  material 
above  the  roof  effectively  improves  the  loading 
conditions  on  the  conduit.  In  the  case  of  cutoff 
walls  beneath  embankments,  it  was  shown  that 
tension  zones  develop  in  the  upper  part  of  the 
embankment  and  adjacent  to  the  top  of  the  wall. 
While  the  presence  of  a  zone  of  more  compressible 
material  on  top  of  the  wall  reduces  the  load  on  the 
upper  surface  of  the  wall,  it  somewhat  increases  the 
friction  forces  along  the  sides  of  the  wall. 
W71-10795 


THE  EFFECT  OF  VARYING  THE 
PARAMETERS  OF  VANE  SHEAR  TESTS  OF 
MARINE  SEDIMENTS, 

Naval  Postgraduate  School  Monterey,  Calif. 
James  Charles  Singler. 

Available  from  the  National  Technical  Information 
Service  as  AD  722  568,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Thesis,  MS,  March  1971,  U.S.  Naval 
Postgraduate  School,  73  p. 

Descriptors:  'Beds,  'Soil  mechanics, 

♦Sedimentation,    'Shear   stress,    Sediments,   Test 

procedures. 

Identifiers:     'Ocean    bottom,    Flexural    strength, 

Ocean   bottom   sampling.  Test  equipment,   Vane 

shear  tests. 


The  consequences  resulting  from  varying  the 
parameters  of  the  vane  shear  test  (used  to 
determine  the  shear  strength  of  marine  sediments) 
were  investigated.  Experiments  showed  that  larger 
ratios  of  container  diameter  to  vane  diameter  yield 
more  accurate  shear  strengths.  It  was  also  shown 
that  the  four-bladed  vane  produced  the  best  results. 
Finally,  rates  of  rotation  of  one  and  two  revolutions 
per  hour  were  found  to  give  accurate  values  of 
shear  strength,  while  higher  rates  of  rotation 
proved  to  be  unsatisfactory. 
W71-10899 


DIRECT  SHEAR  TESTING  OF  MARINE 
SEDIMENT, 

Naval  Postgraduate  School  Monterey,  Calif. 
John  Stoddard  Berg. 

Available  from  the  National  Technical  Information 
Service  as  AD-722  567,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Thesis,  MS,  March  1971,  U.S.  Naval 
Postgraduate  School.  76  p. 

Descriptors:  'Beds,  'Soil  mechanics, 

'Sedimentation,    'Shear   stress.   Sediments,   Test 

procedures. 

Identifiers:     'Ocean    bottom,    Flexural    strength, 

Ocean  bottom  sampling,  Test  equipment. 

Traditionally,  the  methods  used  to  determine  the 
mechanical  properties  of  marine  sediments  were 
those  used  in  the  field  of  soil  mechanics.  These 
methods  are  generally  acceptable  when  the 
sediment  tested  is  plastic  or  at  water  contents 
below  the  liquid  limit.  However,  for  predicting  in- 
situ  conditions,  that  is  for  sediment  at  water 
contents  above  the  liquid  limit,  the  problem  is 
complex.  Specifically,  the  determination  of  shear 
strength  of  an  unconsolidated-undrained  sample  by 
the  direct  shear  method  was  found  to  exhibit  an 
angle  of  internal  friction  ranging  from  19  degrees 
to  23.5  degrees.  This  indicates  that  the  shear 
strength  of  the  sediments  is  dependent  on  the 
normal  load  applied  to  it. 
W7  1-10900 


8G.  Materials 


THE  EFFECT  OF  AEROBIC  MARINE 
BACTERIA  ON  THE  CORROSION  OF  METALS 
IN  SEA  WATER, 

Miami  Univ.,  Fla. 

For  primary  bibliographic  entry  see  Field  03A. 

W71-10659 


TEST        EVALUATION        OF       2,500       GPD 
SEAWATER  REVERSE  OSMOSIS  UNIT, 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 
For  primary  bibliographic  entry  see  Field  03A. 
W71-10662 


09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


A  REVIEW  OF  ACTIVITIES-1966-1971. 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-10450 


HYDRAULIC  RESEARCH  IN  THE  UNITED 
STATES-1970.  INCLUDING  CONTRIBUTIONS 
FROM  CANADIAN  LABORATORIES  FROM 
CANADIAN  LABORATORIES, 

National  Bureau  of  Standards,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08B. 
W71-10801 


''<*, 

■•  1 

"    *.  * 

1 1 1 

■ 

1 1 

87 


Field  09— MANPOWER,  GRANTS  AND  FACILITIES 
Group  9C — Research  Facilities 


9C.  Research  Facilities 


A  RECIRCULATING  SEAWATER  AQUARIUM 
SYSTEM  FOR  INLAND  LABORATORIES, 

Oregon  Univ.,  Eugene. 

M.  E.  Lickey,  R.  L.  Emigh,  and  F.  R.  Randle. 
Marine  Biology,  Vol  7,  No  2,  p  149-152,  October, 
1970.  2  fig,  4  ref.  PHS  Grant  NB-07458. 

Descriptors:  'Aquaria,  'Gastropods, 

'Recirculated  water,  Aquiculture,  Mollusks, 
Snails,  Cultures,  Sea  water,  Fish  handling  facilities, 
Equipment,  Growth  chambers.  Laboratory  equip- 
ment, Research  facilities. 

Identifiers:  'Aquarium  systems,  Laboratory  facilit- 
ies, Aplysia  sp.,  Hermissenda  sp.,  Tritonia  sp. 

A  7500-liter  recirculating  aquarium  system  for 
maintenance  of  marine  gastropods  in  an  inland 
laboratory  was  designated  and  installed.  It  is 
completely  nonmetallic  and  can  be  adapted  for  any 
number  of  isloated  living  compartments. 
Convenient  and  efficient  filtration  temperature  is 
achieved  by  the  use  of  disposable  cartridge  filters. 
The  water  temperature  is  regulated  by  a  direct 
expansion  cooling  coil  and  a  hot  water  heating  coil 
without  intervention  of  secondary  heat  transfer 
fluids.  Most  of  the  water  is  stored  in  an 
underground  reservoir  which  contributes  to 
thermal  stability,  and  the  water  temperature  varies 
less  than  plus  or  minus  0. 1  C  per  week.  The  pH  and 
specific  gravity  remain  at  8.0  plus  or  minus  0.1  and 
1.023  plus  0.002  minus  0.001,  respectively,  for  as 
long  as  four  months.  No  evidence  is  available  to 
indicate  that  any  animal  (Aplysia,  Hermissenda, 
Tritonia  spp.)  has  died  due  to  poor  water  quality. 
The  system  is  constructed  from  readily  available 
components,  is  moderate  in  cost,  and  has 
performed  reliably  for  over  two  years.  (LeGore- 
Washington) 
W7I-10565 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


A  REVIEW  OF  ACTIVITIES--1966-197I. 

Massachusetts  Univ.,  Amherst.   Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-10450 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

WATER  POLLUTION  FROM  EROSION. 

Defense  Documentation  Center,  Alexandria,  Va. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-10674 


A   REVIEW   OF  THE   1970   LITERATURE  ON 

WASTE    WATER    AND    WATER    POLLUTION 
CONTROL. 

For  primary  bibliographic  entry  see  Field  05G. 
W7 1-10691 


ROUTINE  ANALYTICAL  METHODS, 

For  primary  bibliographic  entry  see  Field  05A. 
W71-10692 


AUTOMATED 


AND 


MONITORING 
TECHNIQUES, 

For  primary  bibliographic  entry  see  Field  05A. 

W71-10693 


COAL,   COAL    BY  products,    and    COAL    MINE 
DRAINAGE, 

For  primary  bibliographic  entry  see  Field  05B. 

W7 1-10694 

WATER  POLLUTION  BY  OIL  SPILLAGE, 

For  primary  bibliographic  entry  see  Field  05B. 


W7 1-10695 


ECOLOGICAL  EFFECTS  OF  OIL  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05C. 
W71-10696 


ACCUMULATION     OF    MERCURY     AND     ITS 
COMPOUNDS, 

For  primary  bibliographic  entry  see  Field  05B. 
W71-10697 


PRECIPITATION  AND  ITS  MEASUREMENT,  A 
STATE  OF  THE  ART, 

Wyoming     Univ.,     Laramie.     Water     Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  02B. 

W71-10752 


NATURAL  OIL  SEEPS  IN  OR  NEAR  THE 
MARINE  ENVIRONMENT:  A  LITERATURE 
SURVEY, 

Coast  Guard,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-10763 


BIBLIOGRAPHY  OF  TECHNICAL  REPORTS 
1970, 

Woods  Hole  Oceanographic  Institution,  Mass. 
Cecelia  B.  Fuglister. 

Available  from  the  National  Technical  Information 
Service  as  AD-722  598,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Woods  Hole  Reference  No  70-70 
Jan  1971.  17  p. 

Descriptors:  'Oceanography,  'Ocean  currents, 
•Marine  geology,  Fish,  'Hydrophones,  Water 
pollution  effects.  Sedimentation,  Bibliographies. 
Identifiers:  'Oceanology,  Continental  shelves. 
Magnetic  anomaly  detection,  Seismic  waves. 
Reflection,  Underwater  vehicles,  Deep 
submergence,  Underwater  sound.  Mooring  buoys, 
Hydrographic  surveying,  Data  processing  systems. 

The  report  contains  bibliographies  of  research  in 
oceanology;  Sedimentation;  Hydrographic 

surveying;  Marine  geology;  Marine  biology;  Ocean 
bottom    sampling,    ocean    currents,    and    marine 
geochemistry. 
W71-10776 
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QDATIC  ENVIRONMENT, 
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PRECIPITATION  AND  ITS  MEASUREMENT,  A  STATE  OF  THE  ART, 
W71^10752  02B 
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VELOCITY  AND  TURBULENCE, 

W71-10CUH  08B 
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RESOURCE  SYSTEM  PLANNING  MODEL, 

W71-10515  06B 
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AREAS  OP  BIVER  VALLEYS  IN  TADZHIKISTAN  (PROTSESSY 
SOLENAKOPLENIYA  V  POCHVENNO-GRONTOVYKH  VODAKH  NA 
OROSHAYEMYKH  ZEMLYAKH  RECHNYKH  DOLIN  TADZHIKISTANA) , 
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GEOLOGICAL  SURVEY,  BATON  ROUGE,  LA. 

A  PROPOSED  STREAMFLOW  DATA  PROGRAM  FOR  LOUISIANA. 
W71-1057U  07A 

GEOLOGICAL  SURVEY,  DENVER,  COLO. 

SOKE  INVESTIGATIONS  OF  THE  DEPOSITION  OF  TRAVERTINE  FROM  HOT 
SPRINGS  -  1.  THE  ISOTOPIC  CHEMISTRY  OF  A  TRAVERTINE- 
DEPOSITING  SPRING, 
W71-1081U  02P 

GEOLOGICAL  SURVEY,  FORT  COLLINS,  COLO.   ENGINEERING  RESEARCH 
CENTER. 

AN  OPTIMUM  PATH  TO  RESERVOIR  DESIGN  BASED  ON  THE  WORTH  OF 

DATA, 

B71-10573  OUA 

GEOLOGICAL  SURVEY,  LAWRENCE,  KANS. 

REDDCTION  OF  LITHOLOGIC-LOG  DATA  TO  NUMBERS  FOP  USE  IN  THE 

DIGITAL  COMFUTER, 

B71-10690  07C 


ANALYSIS, 
W71-10531 


06B 


WATER  RESOURCES  DATA  FOR  KANSAS,  1970,  PART  1, 

WATER  RECORtS, 

W71-10811  07C 


SURFACE- 


GEOLOGICAL  SURVEY,  BENLO  PARK,  CALIF. 

ORIGIN  OF  RIDGE-TOP  DEPRESSIONS  BY  LARGE-SCALE  CREEP  IN  THE 

OLYMPIC  BOUNTAINS,  WASHINGTON, 

W71-10707  02J 

THE  GEOLOGICAL  SURVEY  AND  WATER  FOB  SOUTHERN  CALIFORNIA 
W71-10713  Q6B 

GEOLOGICAL  SURVEY,  ROLLA,  BO. 

GENERALIZED  FLOOD-FREQUENCY  ESTIMATES  FOR  URBAN  AREAS  IN 

MISSOURI, 

W71-1071U  0UC 

GEOLOGICAL  SURVEY,  ST.  LOUIS,  BO. 

COMPUTED  FLOOD  PROFILE-FIVER  DES  PERES,  GROBY  STREET  TO  82ND 
EOULEVARD,  UNIVERSITY  CITY,  ST.  LOUIS  COUNTY,  MISSOURI. 
W71-10S72  02E 

GEOLOGICAL  SURVEY,  TALLAHASSEE,  FLA. 

PRELIMINARY    EVALUATION    OF    CHEMICAL    AND    BIOLOGICAL 
CHARACTERISTICS    OF    THE    UPPER    ST.    JOHNS    RIVER    BASIN.     FLORIDA 
W71-10736  05A 

GEOLOGICAL  SURVEY,  WASHINGTON,  D.C. 

A  PPOCEDDRE  FOR  EVALUATING  ENVIRONMENTAL  IMPACT, 
W71-10688  06G 

DETERMINATION  OF  MINOR  ELEMENTS  IN  WATER  BY  EMISSION 
SPECTROSCOPY,  ' 

B71-10807  02K 

SEDIMENT  TRANSPORT  BY  STREAMS  IN  THE  PALOUSE  RIVER  BASIN, 
WASHINGTON  AND  IDAHO,  JULY  1961-JUNE  1965, 
B71-1082U  Q2J 


AND  MISSOURI  GEOLOGICAL 


GEOLOGICAL  SURVEY,  WASHINGTON,  D.C 
SURVEY  AND  WATER  RESOURCES,  ROLLA. 

WATER  RESOURCES  OF  NORTHEASTERN  MISSOURI, 

W71-10825  07C 

GEORGIA  UNIV.,  ATHENS.   DEPT.  OF  GEOLOGY. 

HOLOCENE  AND  LATE  PLEISTOCENE  SEDIMENT  SOURCES,  CONTINENTAL 

SHELF  OFF  BRUNSWICK,  GEORGIA, 

W71-10718  02J 

GEORGIA  WATER  QUALITY  CONTROL  BOARD,  ATLANTA. 

EMERGENCY  ACTIONS  (WATER  POLLUTION  CONTROL  PROCEDURES). 
W71-10682  06E 

GIEROMETECROLOGICHESKII  INSTITUT,  LENINGRAD  (USSR). 

PRESENT  METHODS  AND  FROSPECTS  FOR  COMPUTING  MAXIMUM  FOOD 
RUNOFF  (0  METODAKH  RASCHETA  MAKSIM AL 'NYKH  PAVODKOV. 
SOSTOYANIYE  I  PERSPEKTIVY  RAZVITIYA), 
W71-10826  02E 

POLE  OF  CHEMICAL  PRECIPITATION  IN  FORMING  THE  COMPOSITION  OF 
STREAMFLOW  (K  VOPROSU  0  ROLI  KHIMICHESKOGO  SOSTAVA 
ATBOSFERNYKH  OSADKOV  V  FORMIPOVANII  SOSTAVA  RECHNYKH  VOD) 
W71-10827  02K 

GIDPOMETEOROLOGICHESKII  INSTITUT,  LENINGRAD  (USSR). 

LENINGRAD  HYDROHETEOROLOGICAL  INST.,  USSR. 

INVESTIGATIONS  OF  MAXIMUM  STORM  RUNOFF  ON  RIVERS  OF  THE 
SOVIET  FAR  EAST  BY  THE  ENGINEERING  HYDROLOGY  DEPARTMENT  OF 
THE  LENINGRAD  HYDFOHETEOROLOGICAL  INSTITUTE  (OB 
ISSLEDOVANIIAKH  MAKSIMAL 'NOGO  DOZHDEVOGO  STOKA  NA  REKAKH 
DAL'NEGO  VOSTOKA  KAFEDROY  INZHENEPNOY  GIDROLOGII), 
B71-10829  02E 

GIDROMETECROLOGICHESKII  INSTITUT,  ODESSA  (USSR). 
THE  MOISTURE  REGIME  OF  INDOCHINA  (0  NEKOTORYKH 
OSOBENNOSTYAKH  REZHIMA  UVLAZHNENIYA  INDOKITAYA), 
B71-10835  02B 

PPECIPITATICN    IN    NORTHERN    KAZAKHSTAN    DUPING    A    HARVEST    SEASON 
(PEZHIH    OSADKOV     FERIODA    OBORKI    UROZHAVA    V    SEVERNOM 
KAZAKHSTANE) , 
W71-10836  02B 

GOVERNMENT  COLL.,  HANDI,  (INDIA).   DEPT.  OF  GEOGRAPHY. 

PPOBLEMS  OF  DESERT  AGRICULTURE  IN  PUNJAB  HARYANA  AND  WEST 

PAJASTHAN, 

■71-11086  03F 


GPINNEIL    CCLL.,     IOWA. 

PUBLIC    INVESTMENT    CRITERIA    AND    IDLE    RESOURCES 


A  REGIONAL 


GULF  GENERAL  ATOMIC  INC.,  SAB  DIEGO,  CALIF. 

THE  IMPROVEMENT  OF  SPIRAL-HOUND  REVERSE  OSMOSIS  BEBEBAN'S 

MODULES, 

B71-10663  03A 

GULF  GENERAL  ATOMIC,  INC.,  SAN  DIEGO,  CALIF. 

DEVELOPMENT    AND    TESTING    OF    LARGE    SPIRAL-WOUND    REVPSF 

OSMOSIS  MODULES, 

W71-1066U  03A 

GULF  SOUTH  RESEARCH  INST.,  NEB  ORLEANS,  LA. 

POLYMERIC  MATERIALS  FOR  TREATMENT  AND  RECOVERY  OF 

PETROCHEMICAL  BASTES, 

W71-10651  o5D 

HAHN-MEITNEF-INSTITOT  FUER  KERNPORSCHUNG,  BERLIN  (WEST 
GERMANY)  . 

ESTIMATION  OF  THE  SURFACE  WATER  CONTAMINATION  BY  THE  NEAR 

FALLOUT  BY  NUCLEAR  EXPLOSIONS  (IN  GERMAN), 

B71^10623  05B 

CONTAMINATION  OF  THE  RIVER  WATER  BY  TBE  FALLOUT  AFTER 
EXTREME  REACTOR  ACCIDENT  (IN  GEPMAN) , 
W71-10621  05B 

HARLAND    BARTHOLOMEW    AND    ASSOCIATES,    MEMPHIS,    TENN. 
URBAN    RIVERSIDE    ENVIRONMENTAL    ANALYSIS, 
B71-10882  06G 

HARVARD  UNIV.,  CAMBRIDGE,  MASS. 

CRACKING  OF  EARTH  AND  ROCKFILL  DAMS.   TENSION  ZONES  IN 
EMBANKMENTS  CAUSED  BY  CONDUITS  AND  CUTOFF  BALLS, 
B71-10795  08D 

HARVARD  UNIV.,  CAMBRIDGE,  MASS.  CENTRE  FOR  POPULATION 
STUDIES. 

AN  ALGORITHM  FOR  IRRIGATION  PROJECT  PLANNING, 

B71-10875  03F 

HARZA  ENGINEERING  CO.,  CHICAGO,  ILL. 

FOURTH  DIMENSION  FOP  URBAN  ENVIRONMENT, 
W71-10883  05G 

HAWAII  UNIV.,  HONOLULU. 

POTENTIAL    PHOTOSYNTHESIS    AND    CROP    PRODUCTIVITY, 
B71-10502  03F 

HAWAII  UNIV.,  HONOLULU.   DEPT.  OF  MICROBIOLOGY. 

EFFECTS  OF  HYDROSTATIC  PRESSURE  ON  PHOTOSYNTHESIS  AND  GROWTH 

OF  UNICELLULAR  MARINE  ALGAE  AND  DIATOMS, 
W71-10791  05C 

HEBREW  UNIV.,  JERUSALEM  (ISRAEL).   DIPT.  OF  GEOLOGY. 
PH-DILDTION  CURVES  OF  SALINE  WATERS, 
B71-10U58  02K 

HEBREW  UNIV.,  JERUSALEM  (ISRAEL).   DEPT.  OF  HETEOPOLOGY. 
CLOUD  CONDENSATION  NUCLEI  AND  THEIR  POSSIBLE  INFLUENCE  ON 
PRECIPITATION, 
W71-10163  Q2B 

HUDSON  RIVER  VALLEY  COMMISSION,  TARRYTCWN,  N.Y. 

THE  USE  OF  COMPUTER  GRAPHICS  IN  THE  HUDSON  RIVER  VALLEY, 
W71-10533  07C 

HUNT'S  POINT  MANAGEMENT  CORP.,  NEW  YORK. 
BILL  IT  LAY  ONE  MORE  BRICK, 
B71-10530  06B 

HYDRAULICS  RESEARCH  STATION,  BALLINGFORD  (ENGLAND). 

DESIGN  CURVES  FOR  REGULAR  AND  RANDOM  BAVE  GENERATOFS, 
W71-10«71  08B 

HYDROLOGICAL  RESEARCH  UNIT,  WALLINFORD  (ENGLAND). 
WHY  HYDROLOGY, 
W71-10808  02A 

IBM  THOMAS  J.  WATSON  RESEARCH  CENTER,  YORKTOWN  HEIGHTS,  N.Y. 
A  FAST  FRACTIONAL  GAUSSIAN  NOISE  GENERATOR, 
W71-10865  06A 

ILLINOIS  DEPT.  OF  REGISTRATION  AND  EDUCATION,  URBANA. 
NATURAL  HISTORY  SURVEY  DIV. 

A  SURVEY  OF  THE  MUSSELS  (UNIONACEA)  OF  THE  ILLINOIS  RIVER 

A  POLLUTED  STREAM, 

W71-10571  05C 

ILLINOIS  STATE  WATER  SURVEY,  URBANA. 

THE  DESIGN  AND  EVALUATION  OF  RAINFALL  MODIFICATION 

EXPERIMENTS, 

W71-10U65  03B 

ILLINOIS  UNIV.,  URBANA. 

MECHANISM  OF  STARCH  REMOVAL  IN  ACTIVATED  SLUDGE  PROCESS, 
B71-108U7  05D 

ILLINOIS  UNIV.,  URBANA.   DEPT.  OF  BUSINESS  ADMINISTRATION. 
OPTIMAL  PLANS  FOR  THE  CAPACITY  EXPANSION  OF  A  MUNICIPAL 
WATER-TREATMENT- DISTRIBUTION  SYSTEM, 
W71-10866  05F 

INDIAN  AGRICULTURAL  RESEARCH  INST.,  NEB  DELHI. 
QUALITY  RATING  OF  IRRIGATION  WATER, 
W71-10508  03C 

INDIAN  STATISTICAL  INST.,  CALCUTTA.   RESEARCH  AND  TRAINING 
SCHOOL. 

PEBBLE  ORIENTATION  IN  RELATION  TO  CROSS-STRATIFICATION 
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STATISTICAL  STDDY, 
W71-10723 


02J 


INDIANA  DEPT.  OF  COMMERCE,  INDIANAPOLIS.    DIV.  OF  PLANNING. 
LET'S  CONSIDER  OOR  ENVIRONMENT. 
W71-10782  06G 

INDIANA  STREAM  POLLDTION  CONTROL  BOARD,  INDIANAPOLIS. 
HANOFACTORE  AND  USE  OF  CONTAMINANTS. 
W71-109U1  05G 

REQUIREMENT  FOR  SUEMISSION  OF  MONTHLY  OPERATION  REPORTS  BY 

INDDSTRIAL,  COMMERCIAL,  OR  AGRICULTURAL  TREATMENT 

FACILITIES. 

W71-109U2  05G 

INSTITUTE  OF  BIOLOGY  OF  THE  SOUTHERN  SEAS,  SEVASTOPOL 
(USSR). 

COEFFICIENTS  OF  ACCUMULATION  OF  STRONTIUM-90  BY  LIVE  AND 

DEAD  MAFINE  PLANTS, 

B71-10615  05C 

ARTIFICIAL  RADIOACTIVITY  OF  GRAY  BHALES, 
N71-10616  05C 

INSTITUTE  OF  TROPICAL  METEOROLOGY,  POONA  (INDIA)  . 

INDEPENDENCE  OF  MONTHLY  AND  BIMONTHLY  RAINFALL  OVER 
SOUTHEAST  ASIA  DURING  THE  SUMMER  MONSOON  SEASON, 
N71-10U60  02B 

NTEPNATIONAL  BANK  FOR  RECONSTRUCTION  AND  DEVELOPMENT, 
ASHINGTON,  D.C. 

SOCIAL  INDICATORS  IN  PERSPECTIVE, 

W71-10535  06B 

ONICS,  INC.,  WATBRTOWN,  MASS. 
EFFECT  OF  TURBULENCE  PROMOTERS  ON  LOCAL  MASS  TRANSFER. 
W71-10666  03A 

OWA  STATE  UNIV,  AMES.  WATER  RESOURCES  RESEARCH  INST. 
EFFECTS  OF  STREAM  CHANNELIZATION  ON  FISHES  AND  BOTTOM  FAUNA 
IN  THE  LITTLE  SIOUX  RIVER,  IOWA, 
B71-10751  05B 

DBA  STATE  UNIV.,  AMES. 
MANAGING  NATURAL  RESOURCES  THROUGH  LAND  TENURE  STRUCTURES 
W71-10896  06B 

DBA  UNIV.,  IOBA  CITY.   DEFT.  OF  GEOLOGY   AND  ILLINOIS 

NTV.  ,  UPBANA,  DEPT.  OF  GEOLOGY. 
A  CAMBRIAN  TIDAL  SAND  BODY  —  THE  ERIBOLL  SANDSTONE  OF 
NORTHWEST  SCOTLAND    AN  ANCIENT- RECENT  ANALOG, 
B71-10727  02J 

5WA  UNIV.,  IOBA  CITY.   STATE  HYGIENIC  LAB. 
CHLORINATED  HYDROCARBON  PESTICIDES  IN  IOBA  RIVERS, 
S71-10810  05A 

^FAN  ATOMIC  POBEP  CO.,  TOKYO. 
MANAGEMENT  OF  EFFLUENTS  FROM  JAPC'S  NUCLEAR  POBER  STATIONS 
S71-106CH  05D 

5HNS  HOPKINS  UNIV.,  BALTIMORE,  MD.   CHESAPEAKE  BAY  INST. 
LONGITUDINAL  DISPERSION  IN  NON-UNIFORM  PLOW, 
M71-10822  05B 

)HNS  HOPKINS  UNIV.,  BALTIMORE,  MD.   DEPT.  OF  EARTH  AND 
-JNETARY  SCIENCES. 

THE  DEPOSITIONAL  ENVIRONMENT  OF  MARINE  EVAPORITES    A  CASE 

FOR  SHALLOB,  CLASTIC  ACCUMULATION, 

W71-10U76  02J 

IHNS-MANVILLE  RESEARCH  AND  ENGINEERING  CENTER,  WANVILLE. 
J. 

CONCEPT  DEVELOPMENT  OF  A  PROTOTYPE  LIGHTBEIGHT  OIL 
CONTAINMENT  SYSTEM  FOR  USE  ON  THE  HIGH  SEAS, 
B71-10803  05G 

IINT  PUBLICATIONS  RESEARCH  SERVICE,  BASHINGTON,  D.C. 
METABOLISM  AND  TOXICITY  OF  PESTICIDES, 
B71-10796  05B 

EFFECT  OF  ORGANIC  PHOSPHORUS  INSECTICIDES  ON  PLANTS  AND 

ANIMALS, 

B71-10798  05C 

ELE  UNIV.   (ENGLAND) .   DEPT.  OF  GEOLOGY. 
SOME  EFFECTS  OF  ICE  ON  A  RIVER  BED, 
B71-10720  02C 

NTUCKY  LEGISLATIVE  RESEARCH  COMM,  FRANKFORT. 

KENTUCKY  LAB  ON  WATER, 

B71-10918  05G 

NTUCKY  WATER  POLLUTION  CONTROL  COMMISSION,  FRANKFORT. 
PUBLIC  HEARINGS  (CERTAIN  COMMISSION  ACTION  PREDICATED  ON 
PUBLIC  HEARINGS)  . 
W71-10962  06E 

PNKRAFTWERK  RWE-EAYERNBERK  G.M.B.H.,  GUNDREM HINGEN  (BEST 

RHANY)  . 

TREATMENT  OF  RADIOACTIVE  BASTE  WATER  AT  THE  KRB 

GUNDPEMMINGEN  NUCLEAR  POWER  PLANT, 

B71-10631  05D 

EBIG  AND  KOEBIG,  INC.,  LOS  ANGELES,  CALIF. 

LOPEZ  WATER  SUPPLY  PROJECT— SAN  LUIS  OBISPO  COUNTY 

CALIFORNIA, 

B71-107U6  OKA 

ANNERT  GRADUATE  SCHOOL  OF  INDDSTRIAL  ADMINISTRATION, 


LAFAYETTE,  IND. 

APPLICATION  OF  A  LARGE  SCALE  NONLINEAR  PROGRAMMING  ALGORITHM 

TO  PCLIUTION  CONTROL, 

W71-10799  05G 

KUYBYSHEV  AGRICULTURAL  INST.   (USSR) . 

EFFECT  OF  IRRIGATION  ON  THE  SALT  REGIME  OF  TERRACED 
CHERNOZEMS  OF  THE  TRANS-VOLGA  REGION  (VLIYANIYE  OROSHENI'A 
NA  SOLEVOY  REZHIM  TERRASOVYKH  CHERNOZEHOV  ZAVOLZH'YA). 
W71-10598  05C 

LAMONT-COHERTY  GEOLOGICAL  OBSERVATORY,  PALISADES,  N.Y. 

GEOCHEMICAL  STUDIES  ON  CONTINENTAL  WATERS.    ANNUAL  REPORT 

AND  RENEWAL  PROPOSAL, 

W71-10636  02F 

LAHONT-DOHERTY  GEOLOGICAL  OBSERVATORY,  PALISADES,  N.Y.,  AND 

YALE  UNIV.,  NEW  HAVEN,  CONN. 

THE  RUBIDIUM,  STRONTIUM,  STRONTIUM-ISOTOPE  SYSTEM  IN  DEEP- 
SEA  SEDIMENTS    ARGENTINE  BASIN, 
W71-10701  02K 

LISBON  UNIV.   (PORTUGAL) .   FACULTY  OF  SCIENCES. 

ON  THE  ROLD  OF  THE  ATMOSPHERE  IN  HYDROLOGY  (PORTUGESE    0 
PAPEL  DA  ATMOSFERA  NA  HIDROLOGIA) , 
W71-10581  02B 

LIVERPOOL  UNIV.   (ENGLAND) .   HARTLEY  BOTANICAL  LABS. 
ASSESSMENT  OF  POLLUTION  EFFECTS  BY  THE  USE  OF  ALGAE, 
W71-10553  05A 

LOS  ALAMOS  SCIENTIFIC  LABS.,  N.  HEX. 

LOS  ALAMOS  ENVIRONMENTAL  MONITORING  PROGRAM, 
W71-10622  05B 

LOS  ALAMOS  SCIENTIFIC  LAB.,  N.  HEX   AND  TETRA  TECH  INC  , 
PASADENA,  CALIF. 

OSCILLATIONS  IN  A  BAY  OF  ARBITRARY  SHAPE  AND  VARIAELE  DEPTH. 

W71-10712  02E 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE,  COASTAL  STUDIES  INST. 

SYSTEMATIC  BEACH  CHANGES  ON  THE  OUTER  BANKS,  NORTH  CAROLINA. 
W71-10728  02J 

LOBER  PIONEER  VALLEY  REGIONAL  PLANNING  COMMISSION,  BEST 
SPRINGFIELD,  MASS. 

SUMMARY  REPORT  OF  PLANS  AND  PROGRAMS  FOR  THE  DEVELOPMENT  OF 

BATER  SUPPLY  AND  SEWAGE  DISPOSAL  FACILITIES  IN  THE  LOWER 

PIONEER  VALLEY. 

W71-10783  06B 


SEWAGE  DISPOSAL  FACILITIES. 
W71-1078U 


05E 


BIOLOGICAL 


MAGYAR  TUDOMANYOS  AKADEMIA,  TIHANY  (HUNGARY). 
RESEARCH  INST. 

THE  ROLE  OF  ENVIRONMENTAL  TEMPERATURE  AND  PH  ON  THE 

VARIATIONS  IN  KSAND  TRYPTAMINE-  SENSITIVITY  OF  GLOCHIDIA  OF 

ANODONTA  CYGNEA  L, 

W71-1055U  05C 

DATA  TO  THE  CHEMICAL  SENSITIVITY  OP  FRESHWATER  MUSSEL 

(ANODONTA  CYGNEA  L.)  , 

W71-10557  05c 

MAHIBOL  UNIV,  BANGKOK  (THAILAND) .   FACULTY  OF  TROPICAL 
MEDICINE. 

NEW  FRESHWATER  GASTROPODS  FROM  THE  MEKONG, 

W71-10789  021 

MAINE  UNIV.,  ORONO.  DEPT.  OF  CIVIL  ENGINEERING. 
WATER  QUALITY  AND  RECREATIONAL  LAND  USE, 
W71-10893  05G 

MAKERERE  UNIV.,  KAMPALA  (UGANDA).    DEPT.  OF  GEOGRAPHY. 
ACTIVE  VALLEY  MEANDERS  IN  SOUTH-CENTRAL  TEXAS  AND  THEIR 
WIDER  IMPLICATIONS, 
W71-10706  02E 

MARYLAND  UNIV.,  COLLEGE  PARK. 

SOCIAL  INDICATORS  AND  SOCIAL  ACCOUNTS, 
B71-10527  06B 

MASSACHUSETTS  INST.  OF  TECHNOLOGY,  CAMBRIDGE.   DEPT.  OF 
EARTH  AND  PLANETARY  SCIENCES   AND  SCRIPPS  INSTITUTION  OF 
OCEANOGRAPHY,  LA  JOLLA,  CALIF. 

FLUME  STUDY  OF  RIPPLE  PROPAGATION  BEHIND  HOUNDS  ON  FLAT  SAND 

BEDS, 

W71-10H78  02J 

MASSACHUSETTS  UNIV.,  AMHERST.   DEPT.  OF  ENVIRONMENTAL 
SCIENCES. 

MICROBIAL  ECOSYSTEM  STRESS  INDUCED  BY  AN  ORGANOPHOSPHATE 

INSECTICIDE, 

W71-105U5  05C 

MASSACHUSETTS  UNIV.,  AMHERST.    WATER  RESOURCES  CENTER. 
A  REVIEW  OF  ACTIVITIES — 1966-1971. 
W71-10U50  06B 


AMHERST.   WATER  RESOURCES  RESEARCH 


MASSACHUSETTS  UNIV. 
CENTER. 

INSTITUTIONAL  PATTERS  IN  EVOLVING  REGIONAL  PROGRAMS  FOR 

WATER  RESOURCE  MANAGEMENT, 

W71-106U2  06B 

MASSACHUSETTS  BATER  RESOURCES  COMMISSION,  BOSTON.   DIV.  OF 
WATER  POLLUTION  CONTROL. 

WATER  QUALITY  STANDARDS. 

W71-109U5  05G 
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MCNASTER  DNIV.,  HAMILTON  (ONTARIO).   DEPT.  OP  GEOLOGY   AND 
MARATHON  CIL  CO.,  LITTLETON,  COLO.,  DENVER  RESEARCH  CENTER. 

THE  'CATSKILL  DELTA'    A  PROGRADING  HODDY  SHORELINE  IN 

CENTRAL  PENNSYLVANIA, 

B71-10726  02J 

MELBOURNE  DNIVERSITY,  SCHOOL  OP  AGRICULTURE,  VICTORIA, 
AUSTRALIA. 

THE  CARRYING  CAPACITY  OP  NATURAL  AND  IMPROVED  LAND  IN 

TTFPERENT  CLIMATIC  ZONES, 

B71-10U97  03P 

METEOROLOGICAL  SERVICE,  SALISBURY  (RHODESIA) . 

CALENDAR  SINGULARITIES  IN  RHODESIAN  PRECIPITATION,  AND  THE 

IMPLICATIONS. 

B71-10U6U  02B 

MIAMI  DNIVERSITY,  FLA.   ROSENSTIEL  SCHOOL  OP  MARINE  AND 
ATMOSPHERIC  SCIENCES. 

FLORIDA  CUMULUS  SEEDING  EXPERIMENT  1970    SILVER  CONTENT  OF 

FRECIPITATICN, 

071-10779  03B 

MIAMI  DNIV.,  FLA. 

THE  EFFECT  OF  AEROBIC  MARINE  BACTERIA  ON  THE  CORROSION  OF 

MFTALS  IN  SEA  HATER, 

H71-10659  03A 

MICHIGAN  STATE  DNIV.,  EAST  LANSING. 
MICHIGAN'S  BATER  RESOURCE  NEEDS, 
W71-107143  06D 

DETECTION  OF  HIGHLY  DILDTED  VIRUSES  IN  WATER  BY 

PXOCCOLATION, 

H71-10838  05D 

A  GENERALIZED  THEORY  OF  SORPTION  PHENOMENA  IN  BIOLOGICAL 
MATERIALS  (FART  I    THE  ISOTHERM  THEORY)', 
S71-108U1  05D 

MICHIGAN  STATE  DNIV.,  EAST  LANSING.   DEPT.  OF  MICROBIOLOGY 
AND  PDBLIC  HEALTH. 

ISOLATION  AND  DESCRIPTION  OF  A  NON-MOTILE  FUSIFORM,  STALKED 

EACTERIDM,  A  REPRESENTATIVE  OF  A  NEB  GENUS, 

B71-108HU  05D 

MICHIGAN  STATE  UNIV.,  EAST  LANSING.   DEPT.  OP  RESOURCE 
DEVELOPMENT. 

IMPLICATIONS  OF  LAND  AND  HATER  USE  DEVELOPMENTS  IN  MICHIGAN 

FOR  FUTURE  PUBLIC  HATER  RESOURCE  POLICY, 

W71-107H0  06D 

MICHIGAN  STATE  UNIV.,  LANSING.   DEPT.  OF  PHYSIOLOGY. 

TOXIC  ACTION  OF  BATER  SOLUBLE  POLLDTANTS  ON  FRESHHATER  FISH, 
B71-10639  05C 

MICHIGAN  STATE  HATER  RESOURCES  COMMISSION,  LANSING.   DEPT. 
OF  NATURAL  RESOURCES. 

USE  DESIGNATION  AREAS  FOR  MICHIGAN'S  INTRASTATE  BATER 

QUALITY  STANDARDS. 

H71-10738  06D 

THE  BATER  RESOURCES  OF  THE  UPPER  PENINSULA  DRAINAGE  AREA. 
B71-10739  06D 

BATER  QUALITY  STUDY  OF  THE  FLINT  RIVER. 
H71-107U1  05B 

HATER  RESOURCE  CONDITIONS  AND  USES  IN  THE  LOHER  GRAND  RIVER 

E-TlSIN. 

H71-107U2  06D 

MICHIGAN  STATE  BATER  RESOURCES  COMMISSION,  LANSING.   DEPT. 
OF  CONSERVATION. 

THE  HATER  RESOURCES  OF  THE  LOBER  LAKE  HURON  DRAINAGE  BASIN. 

B71-107UII  06D 

MICHIGAN  UNIV.,  ANN  ARBOR.   DEPT.  OF  INDUSTRIAL  ENGINEERING. 
DISCUSSION  ON  'STOCHASTIC  DYNAMIC  PROGRAMMING  FOR  OPTIMUM 
FESERVOIR  OPERATION",  BY  HILLIAM  S.  BUTCHER, 
H71-1085«  07C 

MINISTRY  OF  AGRICULTURE,  FISHERIES  AND  POOD,  BORNHAH-ON- 
CPOUCH,  (ENGLAND) .   FISHERIES  LAB. 

EPPECTS  OP  OIL  AND  OIL  DTSPERSANTS  ON  THE  MARINE 

ENVIRONMENT, 

H71-10556  05C 

MINISTRY  OP  AGRICULTURE,  FISHERIES  AND  FOOD,  LOHESTOFT 
(ENGLAND) ,   FISHERIES  RADIOBIOLOGICAL  LAB. 

THP  UNITED  KINGDOM  APPROACH  TO  THE  APPLICATION  OP  ICRP 

STANDARDS  TO  THE  CONTROL1ED  DISPOSAL  OP  RADIOACTIVE  HASTE 

RPSULTING  PROM  NUCLEAR  POBER  PROGRAMS, 

B71-10S07  05C 

MINNESOTA  UNIV.,  MINNEAPOLIS.   DEPT.  OF  GEOGRAPHY. 
THE  DOST  BOHL  IN  THE  1970S, 
H71-10U82  03P 

MINNESOTA  UNIV.,  MINNEAPOLIS.   DEPT.  OF  MECHANICAL 
ENGINEERING. 

OPTIMAL  CAPACITIES  POR  A  HULTIRESERVOI R  SYSTEM  USING  THE 

LINEAR  DECISION  RULE, 

H71-10862  OUA 

MINNESOTA  UNIV.,  ST.  PAUL.  DEPT.  OF  SOIL  SCIENCE. 
SOU  AS  AN  ANIMAL  BASTE  DISPOSAL  MEDIUM, 
B71-10885  OSG 

MISSISSIPPI  AIR  AND  HATEP  POLLUTION  CONTROL  COMM,  JACKSON. 
HATEP  QUALITY  CPITERIA  POR  INTERSTATE  AND  COASTAL  BATERS. 
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MISSISSIPPI  STATE  UNIV.,  STATE  COLLEGE.   DEPT.  OP  CIVIL 
ENGINEERING. 

EVALUATION  OP  CURRENT  TECHNIQUE  POP  NUTRIENTS  REMOVAL  PPO" 

BASTE  HATERS, 

B71-10761  05D 

MISSISSIPPI  STATE  UNIV.,  STATE  COLLEGE.  DEPT.  OP  GEOLOGY  AND 
GEOGRAPHY. 

THE  USE  OF  MOMENTS  POR  MAPPING  VERTICAL  VARIABILITY  OP 

CRETACEOUS  AQUIPEPS  IN  MISSISSIPPI, 

B71-10760  02P 

MISSISSIPPI  STATE  UNIV.,  STATE  COLLEGE.  SOCIAL  SCIENCES 
RESEARCH  CENTER. 

COMMUNITY  ORGANIZATION  AND  PUPAL  HATER  SYSTEM  DEVELOPMENT, 

W71-10759  06B 

MISSOURI  UNIV.,  COLOMBIA.  DIV.  OP  BIOLOGY   AND  BUREAU  OF 
SPORT  FISHERIES  AND  HILDLIPE,  COLUMBIA,  MO.   PISH-PESTICIDE 
RESEARCH  LAB. 

PESTICIDE  EPFECT  OF  GROHTH  AND  C-1H  ASSIMILATION  IN  A 

FRESHHATER  ALGA, 

H71-10566  05C 

MONTANA  DEPT.  OP  HEALTH,  HELENA.   DIV.  OF  ENVIRONMENTAL 
SANITATION. 

MONTANA  HATER  QUALITY  CRITERIA,  BATER  USE  CLASSIFICATIONS, 

AND  fOLICY  STATEMENTS. 

B71-10910  05G 


MONTANA  UNIV. ,  BOZEMAN 
CENTER. 

DEVELOPMENT  OF  A  STATE  BATER-PLANNING  MODEL 

METHODOLOGY, 

H71-106U1  06A 


JOINT  HATER  RESOURCES  RESEARCH 

PART  I  - 


MONTANA  UNIV.,  BOZEMAN.  JOINT  BATER  RESOURCES  RESEAFCH 
CENTER. 

SOIL  MOISTUFE  AND  TEMPERATURE  REGIMES  ON  THE  LOBRECHT 

EXPERIMENTAL  FOREST, 

B71-10755  021 

MOSCOH  STATE  UNIV.   (USSR).   DEPT.  OF  SOIL  BIOLOGY. 

APPLICATION  OF  THE  NATURAL  ELECTRIC  FIELD  METHOD  TC  A  STODY 
OF  FILTRATION  IN  SOILS  (0  PRIMENENII  METODA  YFSTESTVENNOGO 
ELEKTRICHESKOGO  POLYA  PRI  IZUCHENII  FIL'TRATSII  V  POCHVO- 
GRUNTAKH) , 
B71-10599  02G 

A  QUANTITATIVE  MODEL  OF  THE  MOVEMENT  OP  HATER  IN  THE  PLANT- 
SOIL-ATMOSPHESE  SYSTEM  (KOLICHESTVENNAYA  MODEL' 
PEREDVIZHENIYA  VODY  V  SISTEME  RA STENIYA-POCHVA-ATMCSFEPA) , 
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NATIONAL    ACADEMY    OF    SCIENCES-NATIONAL    ACADEMY    OF 
ENGINEERING,    BASHINGTON,     D. C.        ENVIRONMENTAL    STUDIES    BOARD. 

INSTITUTIONS  OF  EFFECTIVE  MANAGEMENT  OP  THE  ENVIRONMENT, 

PART  I. 

W'71-10802  06E 

NATIONAL  ASSOCIATION  OF  COUNTIES. 

HHO  SHOULD  MAKE  LOCAL  BATER  MANAGEMENT  POLICIES, 
H71-10520  06E 

NATIONAL  BUREAU  OF  STANDARDS,  HASHINGTON,  D.C. 

HYDRAULIC    RESEARCH    IN    THE    UNITED    STATES-1970.       INCLUDING 

CONTRIBUTIONS  FROM  CANADIAN  LABORATORIES  FROM  CANALIAN 

LABORATORIES, 

W71-10801  08B 

NATIONAL  ENGINEERING  LAB.,  EAST  KILBRIDGE  (SCOTLAND). 

HOH  TO  MEASURE  THE  ISOTHERMAL  COMPRESSIBILITY  OP  LIQUIDS 

ACCURATELY, 

H71-106R9  01A 

NATIONAL  ENVIRONMENTAL  SATELLITE  SERVICE,  BASHINGTON,  D.C. 
POTENTIAL  OF  SATELLITE  MICROBAVE  SENSING  POR  HYDROLOGY  AND 
OCEANOGRAPHY  MEASUREMENTS, 
H71-10777  07B 

NATIONAL    INST.     POR    HATER    RESEARCH,     PRETORIA     (SOOTH     AFRICA)  . 
SOME    ASPECTS    OF   THE    PHENOL-HYPOCRLORITE    REACTION    AS    APPLIED 
TO    AMMONIA    ANALYSIS, 
H71-10579  02K 

NATIONAL  MARINE  FISHERIES  SERVICE,  SEATTLE,  BASH. 
BIOLOGICAL  LAB. 

MACROZOOPLANKTON  AND  SMALL  NEKTON  IN  THE  COASTAL  HATERS  OFF 

VANCOOVER  ISLAND  (CANADA)  AND  HASHINGTON,  SPRING  AND  FALL  OF 

1963, 

W71-10791  02L 

NATIONAL  MARINE  FISHERIES  SERVICE,  SEATTLE,  BASH.   MARINE 
MAMMAL  BIOLOGICAL  LAB. 

RESIDUES  IN  PISH  HILDLIFE,  AND  ESTUARIES    ORG ANOCHLORINE 

PESTICIDES  IN  NORSING  FUR  SEAL  PUPS, 

H71-10792  05C 
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S71-10500  05C 
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ONDER  VARIODS  OXYGEN,  PH,  SALINITY  AND  TEMPERATURE  REGIMES, 
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IATTONAL  OCEANIC  AND  ATMOSPHERIC  ADMINISTRATION,  MIAMI,  FLA. 
tESEARCH  FLIGHT  FACILITY. 
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071-10768  03B 

IATIONAL  OCEANIC  AND  ATMOSPHERIC  ADMINISTRATION,  SILVER 
;PRING,  MD.   METEOROLOGICAL  STATISTICS  LAB   AND  NATIONAL 
ICEANCGRAPHIC  AND  ATMOSPHERIC  ADMINISTRATION,  CORAL  GABLES, 
'LA.  EXPERIMENTAL  METEOROLOGY  LAB. 

PRECIPITATION  RESULTS  OF  THO  RANDOMIZED  PYROTECHNIC  COMOLOS 

SEEDING  EXPERIMENTS, 

W71-10U66  03B 

IATIONAL  HATER  QDALITY  LAB.,  DDLDTH,  MINN. 

PRELIMINARY  STDDIES  ON  THE  TOLERANCE  OF  AQOATIC  INSECTS  TO 

IOW  PH, 

B71-10559  05C 

IATIONAL  HEATHER  SERVICE,  KANSAS  CITY,  MO.   CENTRAL  REGION. 
THE  TEMPERATDRE  CYCLE  OF  LAKE  MICHIGAN.   I.   SPRING  AND 
SDMMER, 
H71-10787  02H 

AVAL  CIVIL  ENGINEERING  LAB.,  PORT  HDENEME,  CALIF. 
HIND  TDNNEL  EXPERIMENTS  ON  OIL  SLICK  TRANSPORT, 
H71-10172  05B 

TEST  EVALOATION  OF  2,500  GPD  SEAHATER  REVERSE  OSMOSIS  ONIT, 
H71-10662  03A 

AVAL  OCEANOGRAPHIC  OFFICE  WASHINGTON,  D.C. 
THE  DEPENDENCE  OF  PRIMARY  PRODDCTION  ON  THE  COMPOSITION  OF 
PHYTOPLANKTCN  (ZAVTSIMOST  PEPVICHNOI  PRODOKTSH  OT  SOSTAVA 
FITOPLANKTONA)  , 
H71-10788  05C 

ECOLOGY  AND  DISTRIBDTION  OF  ALGAE  ON  THE  CONTINENTAL  COAST 

OF  THE  SEA  OF  OKHOTSK, 

H71-10793  02L 

AVAL  POSTGRAEDATE  SCHOOL  MONTEREY,  CALIF. 
A  COMPARISON  OF  THO  METHODS  FOR  MEASDRING  RIGIDITY  OF 
SATURATED  MARINE  SEDIMENTS, 
W71-10668  08D 

HATER  CONTENT  DETERMINATIONS  FOR  DRIED  MARINE  SEDIMENTS, 
H71-10669  02J 

THE  EFFECT  OF  VARYING  THE  PARAMETERS  OF  VANE  SHEAR  TESTS  OF 

MARINE  SEDIMENTS, 

H71-10899  08D 

DIRECT  SHEAR  TESTING  OF  MARINE  SEDIMENT, 
H71-10900  OBD 

AVAL  RESEARCH  LAB.,  HASHINGTON,  D.C. 
A  NOVEL  APPROACH  TO  EVAPORATION  CONTROL  WITH  HONOMOLECOLAR 
FILMS, 
W71-10703  03B 

AVAL  SHIP  SYSTEMS  COMMAND,  WASHINGTON,  D.C.   NUCLEAR  POWER 
IRECTORATE. 

ENVIRONMENTAL  MONITORING  AND  DISPOSAL  OF  RADIOACTIVE  WASTES 

FROM  O.S.  NAVAL  NDCLEAR- POWERED  SHIPS  AND  THEIR  SDPPORT 

FACILITIES,  1970, 

W71-1063U  05A 

AVAL  SHIP  SYSTEMS  COMMAND,  WASHINGTON,  D.C,  NDCLEAR  POWER 
IRECTORATE. 

ENVIRONMENTAL  MONITORING  AND  DISPOSAL  OF  RADIOACTIVE  WASTES 

FROM  D.S.  NAVAL  NOCLEAR-POWERED  SHIPS  AND  THEIR  SDPPORT 

FACILITIES,  1970, 

S71-10809  05B 

EEPASKA  DNIV.,  LINCOLN.   DEPT.  OF  CIVIL  ENGINEERING. 

THE  EFFECT  OF  PRICE  ON  LONG  PON  WATER  SDPPLY  BENEFITS  AND 
COSTS, 
H71-10513  06B 

EFTDNE  MICRO  FLOC,  INC.,  CORVALLIS,  OREG. 
ALTERNATIVES  FOR  PHOSPHATE  REMOVAL, 
W71-108U6  05D 

EVADA  DIVISION  OF  HEALTH,  CARSON  CITY.  BDREAO  OF 
NVIRONHENTAL  HEALTH. 

WATER  POLLUTION  CONTROL  REGULATIONS. 

H71-10905  05G 

EVADA  UNIV   RENO.   DESERT  RESEARCH  INST. 
EVAPORATION  OF  CONTAMINATED  AND  PDRE  WATER  DROPLETS  IN  A 
WIND  TDNNEL, 
W71-10785  02B 

EVADA  UNIV.  RENO.   DEPT  OF  AGRONOMY   AND  NEVADA  UNIV., 
ENO.   AGRICULTURAL  EXTENSION  SERVICE. 

GRASS  SEED  PRODUCTION  IN  NEVADA. .. NEVADA  HAS  MANY  AREAS 

WHERE  GRASS  SEED  CAN  BE  PRODUCED, 

W71-10500  03F 


NEVADA  UNIV.,  LAS  VEGAS.   DEPT.  OF  BIOLOGICAL  SCIENCES. 
ENVIRONMENTAL  RESPONSES  OF  ACTIVE  LIZARDS  AT  SARATOGA 
SPRINGS,  DEATH  VALLEY,  CALIFORNIA, 
W71-10Q96  021 

NEVADA  DNIV.,  RENO.   AGRICULTURAL  EXTENSION  SERVICE. 
COMMUNITY  RESOURCE  DEVELOPMENT    EMPHASIS  FOCUSES  CN 
ECONOMIC  DEVELOPMENT  OP  RURAL  COMMUNITIES   RECREATION  AREAS 
DEVELOPED  AS  TOURIST  ATTRACTIONS, 
W71-10501  03F 

NEW  HAMPSHIRE  UNIV.,  DURHAM.   DEPT.  OF  CHEMISTRY. 

THE  TRACE  FLUOROMETRIC  DETERMINATION  OF  POLYNDCLEAR  AROMATIC 

HYDROCARBONS  IN  NATURAL  WATER, 

W71-1091U  05A 

NEW  MEXICO  STATE  UNIV.,  UNIVERSITY  PARK.  DEPT.  OF  BIOLOGY. 

A  COMPARISON  OF  FIVE  WATERSHEDS  OF  NEB  MEXICO  AS  INTERPRETED 
PROM  THE  DISTRIBDTION  OF  THE  SPECIES  OF  THE  AQUATIC  BEETLE 
FAMILY  DYTISCIDAE, 
W71-1075U  021 

NEW  YORK  UNIV.,  NEW  YORK.   DEPT.  OF  METEOROLOGY  AND 
OCEANOGRAPHY. 

A  SEARCH  FOR  NECESSARY  CONDITIONS  FOR  HEAVY  SNOW  ON  THE  EAST 

COAST, 

W71-10U61  02B 

NEWARK  COLL.  OF  ENGINEERING,  N.J. 

POWER  OF  OPTIMIZATION  FOR  PRESCRIBED  THERMAL  POLLUTION, 
W71-10868  05G 

NORTH  CAROLINA  DEP'T  OF  WATER  AND  AIR  RESOURCES,  RALEIGH. 
RDLES,  REGOLATIONS,  CLASSIFICATIONS  AND  WATER  QUALITY 
STANDARDS  APPLICABLE  TO  THE  SURFACE  WATERS  OF  NORTH 
CAROLINA. 
W71-109U«  05G 

NORTH  CAROLINA  STATE  DNIV.,  RALIEGH.  DEPT.  OF  ZOOLOGY. 

FISH  SPECIES  DIVERSITY  INDICES  AS  INDICATORS  OF  POLLOTION  IN 

GALVESTON  BAY,  TEXAS, 

W71-1056«  05A 

NORTH  CAROLINA  DNIV.,  CHAPEL  HILL.   WATER  RESODRCES  RESEARCH 
INST. 

HODSEHOLD  DECISION  PROCESSES  IN  THE  PDPCHASE  AND  USE  OF 

RESERVOIR  RECREATION  LAND, 

W71-r10757  06B 

A  MODEL  FOR  SIMULATING  RESIDENTIAL  DEVELOPMENT  IN  RESERVOIR 

RECREATION  AREAS, 

W71-10758  06A 

NORTH  CAROLINA  UNIV.,  RALEIGH.  WATER  RESOURCES  RESEARCH 
INST. 

A  COMPARATIVE  STDDY  OF  STATE  WATER  POLLDTION  CONTROL  LAWS 

AND  PROGRAMS, 

W71-10901  05G 

NORTH  DAKOTA  STATE  DEPT.  OF  HEALTH,  BISMARCK. 

WATER  QUALITY  STANDARDS  FOR  SURFACE  HATERS  OF  NORTH  DAKOTA. 
W71-1096U  05G 

NORTH  SURVEY  JOINT  SEHAGE  BOARD  (ENGLAND). 

TREATMENT  AND  DISPOSAL  OF  SOLID  HASTES  WITH  SPECIAL 

REFERENCE  TO  BRITISH  PRACTICE, 

W71-108U9  05D 

NORTHEASTERN  RADIOLOGICAL  HEALTH  LAB.,  WINCHESTER,  MASS. 
LIQUID  WASTE  EFFLUENTS  FROM  A  NUCLEAR  FUEL  REPROCESSING 
PLANT, 
W71-10769  05B 

NOTTINGHAM  SEWAGE  DISPOSAL  DEPT.   (ENGLAND) . 
FURTHER  THOUGHTS  ON  TRADE  EFFLUENT  CHARGES, 
W71-10812  05D 

NOVOSIBIRSK  INST.  OP  AGROCHEMISTRY  AND  SOIL  SCIENCE  (USSR) . 
WATER-RETAINING  CAPACITY  OF  LOAMY  SANE  CHESTNUT  SOILS  OF  THE 
KULUNDA  STEPPE  (VODOUDERZHIV AYDSHCHAY A  SPOSOBNOST" 
SDPESCHANYKH  KASHTANOVYKH  POCHV  KOLUNDINSKOY  STEPI) , 
W71-10595  02G 

OAK  RIDGE  NATIONAL  LAB.,  TENN. 

QUARTERLY  PROGRESS  REPORT  ON  RADIOLOGICAL  SAFETY  OF  PEACEFUL 
OSES  OF  NUCLEAR  EXPLOSIVES  -  TRANSFER  OF  TRITIUM  TO  BAN  FROM 
AN  INITIAL  WET  DEPOSITION, 
W71-10613  05B 

OAK  RIDGE  NATIONAL  LAB.,  TENN.   ISOTOPES  INFORMATION  CENTER. 
PURIFICATION  OF  INDUSTRIAL  WASTE  WATERS  WITH  HIGH  ENERGY 
RADIATION, 
W71-10818  05D 

ODESSA  HYDROMETEOROLOGICAL  INST.,  DSSR. 

GIDROMETEOROLOGICHESKII  INSTITUT,  ODESSA  (USSR) . 

CORRELATIONS  OF  YIELD  WITH  PRECIPITATION  AND  OTHER 
METEOROLOGICAL  INDICES  (K  VOFROSU  0  KORRELYATSIONNYKH 
SVYAZYAKH  UROZHAYA  S  OSADKAHI  I  DRDGIHI  METEOROLOGICHESKIBI 
ELEMENTAMI)  , 
W71-10837  02B 

OFFICE  OF  PUBLIC  WORKS,  KERRVILLE,  TEX. 
CITY  PUTS  FARM  TO  MULTIPLE  USE, 
W71-10886  05E 

OHIO  STATE  DNIV.,  COLDHBUS.  DEPT.  OF  CIVIL  ENGINEERING. 

USER>S  MANUAL  FOR  THE  OHIO  STATE  UNIVERSITY  VERSION  OF  THE 
STANFORD  STREAHFLOW  SIMULATION  MODEL  IV, 
W71-10878  07C 
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OHIO  STATE  DNIV.,  COLUMBUS.  WATER  RESOURCES  CENTER. 

A  STDDT  OF  BIOLOGICAL  COMMUNITIES  IN  THE  SCICTO  RIVER  AS 

INDICES  OF  SATER  QUALITY, 

W71-10898  05C 

OLD  DOMINION  DNIV.,  NORFLOK,  VA.   INST.  OF  OCEANOGRAPHY. 

TEXTORAL  DIFFERENTIATION  ON  THE  SHORE  FACE  DURING  EROSIONAL 
RETREAT  OF  AN  ONCONSOLID ATED  COAST,  CAPE  HENRY  TO  CAPE 
HATTERAS,  BESTERN  NORTH  ATLANTIC  SHELF, 
W71-10U77  02J 

OREGON  STATE  DNIV.,  CORVALLIS.   DEPT.  OF  OCEANOGRAPHY. 
HIE  SCATTERING  BY  SDSPENDED  CLAY  PARTICLES, 
N71-10698  02J 

PARTICLE  SIZE  DISTRIBDTIONS  IN  THE  EASTERN  EQUATORIAL 

PACIFIC, 

871-10699  02J 

OREGON  STATE  ONIV. ,  CORVALLIS.   DEPT.  OF  SOILS. 

GROWTH  PATE  AND  PHOSPHORDS  DPTAKE  OF  WHEAT  (TRTTICUH 
AESTIVOH  VILL.,  HOST)  AS  A  FUNCTION  OF  SOIL  WATER  SUCTION 
AND  SOIL  TEMPERATURE, 
W71-10912  021 

OREGON  DNIV. ,  EUGENE. 

A  RECIRCULATING  SEAWATER  AQUARIUM  SYSTEPI  FOR  INLAND 

LABORATORIES, 

W71-10565  09C 

ORGANIZATION  FOR  ECONOMIC  CO-OPERATION  AND  DEVELOPMENT, 

PARIS     (FRANCE). 

GOVERNMENTAL    RESPONSIBILITIES    FOR    THE    APPLICATION    AND 
CONTROL    OF    TECHNOLOGY    IN    RELATION    TO    MAN'S    ENVIRONMENT 
W71-10509  06E 

OTTAWA    COUNTY    BOARD    OF    COMMISSIONERS     (ONTARIO) . 

WATER    QUALITY    MANAGEMENT    PLAN    FOR    THE    BLACK    RIVER    BASIN 
W71-10522  05G 

PASO  ROBLES,  CALIF. 

'CLEAN  WATER  DAY'  PROMISES  IMPROVED  WASTEWATER  TREATMENT, 
W71-108«3  05D 

PENNSYLVANIA  SANITARY  WATER  BOARD,  HARRISBDRG. 

DIVISION  OF  SANITARY  ENGINEERING  (POWERS  AND  DUTIES  OF  THE 
PENNSYLVANIA  DIVISION  OF  SANITARY  ENGINEERING). 
W71-10735  06E 

INDUSTRIAL  WASTES. 

W71-10919  06E 

PENNSYLVANIA  UNIV.,  PHILADELPHIA. 
COMPUTERS  AND  URBAN  PLANNING, 
W71-10525  06B 

PHILLIPS  PETROLEDM  CO.,  BARTLESVILLE ,  OKLA. 

A  SIMPLIFIED  APPROACH  TO  WATER  INFLOX  CALCULATIONS  —  FINITE 

AQUIFER  SYSTEMS, 

W71-10U52  02F 

PRAGUE  AGRICULTURAL  UNIV.   (CZECHOSLOVAKIA). 

DESTRUCTIVE  EFFECTS  OF  A  LOW  PH  AND  A  HIGH  CONTENT  OF  FE- 

COMPODNDS  ON  FISH  (IN  CZECH)  , 

W71-10561  05C 

PDELIC  AFFAIRS  COMMITTEE,  INC.,  NEW  YORK. 

OUR  TROUELED  WATERS    THE  FIGHT  AGAINST  WATER  POLLDTION, 
W71-10521  05G 

QUEENS  COLL.,  NEW  YORK.   DEPT.  OF  EARTH  AND  ENVIRONMENTAL 
SCIENCES. 

COMPARISON  OF  STRATIGR APHIC  AND  ELECTRON  MICROSCOPIC  STUDIES 

IR  VIRGINIA  PLEISTOCENE  COASTAL  SEDIMENTS, 

W71-10729  02J 

QUEEN'S  UNIV.  KINGSTON  (ONTARIO).-  DEPT.  OF  CIVIL 
ENGINEERING. 

THEORY  OF  DIMENSIONS  AND  spuRIODS  CORRELATION, 

W71-10U75  07C 

RAND  CORP.,  SANTA  MONICA,  CALIF. 
CONTROLLING  THE  PLANET'S  CLIMATE, 
W71-10083  03B 

RAYTHEON  MARINE  RESEARCH  LAB.,  NEW  LONDON,  CONN. 

DEPRESSIONS  TN  SHALLOW  MARINE  SEDIMENT  MADE  EY  BENTHIC  FISH, 
W71-10721  02J 

READING  UNIVERSITY,  U.K.,  GEOGRAPHY  DEPARTMENT.   READING 
UNIV.,  (ENGLAND).   DEPT  OF  GEOGRAPHY. 

SPATIAL  ORGANIZATION  OF  AGRICULTURE  IN  SOME  NORTH  INDIAN 

VILLAGES.   PART  I, 

W71-10503  03F 

ROBERT  A  TAFT  SANITARY  ENGINEERING  CENTER,  CINCINNATI,  OHIO. 
BIOLOGICAL  PROBLEMS  IN  WATER  POLLDTION, 
W71-10786  05C 

SAINT  ANDREWS  UNIV.    (SCOTLAND).   DEPT.  OP  GEOLOGY. 
HYDRAULIC  JUMPS  IN  TURBIDITY  CURRENTS, 
W71-10U53  02J 

SAINT  JOHN'S  COLL.,  OXFORD  (ENGLAND). 

THE    RENEWABLE    RESOURCE    PLANNING    PROBLEM, 
■71-10S32  06B 

SAKHALIN    KOHPLEKSNYI    NAUCHNO-ISSLEDOVATELSKII     INSTITUT, 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


01.  NATURE  OF  WATER 
1A.  Properties 


GULF  STREAM  AND  MIDDLE  ATLANTIC 
BIGHT:  COMPLEX  THERMAL  STRUCTURE 
AS  SEEN  FROM  AN  ENVIRONMENTAL 
SATELLITE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Hillcrest  Heights,  Md.,  National  Environmen- 
tal Satellite  Service. 

For  primary  bibliographic  entry  see  Field  07B. 
W71-I1086 

IB.  Aqueous  Solutions  and 
Suspensions 


CHEMISTRY  OF  NATURAL  WATERS--1.  FUN- 
DAMENTAL  RELATIONSHIPS, 

National  Inst,  for  Water  Research,  Durban  (South 

Africa).  Natal  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  02K. 

W7I-112I2 


CORRELATION  TIMES  AND  REORIENTA- 
TION ACTIVATION  ENERGIES  FOR 
TETRAALKYLAMMONIUM  IONS  IN  AQUE- 
OUS  SOLUTIONS, 

Missouri  Univ.,  St.  Louis.  Dept.  of  Chemistry. 

David  W.  Larsen. 

Journal  of  Physical  Chemistry,  Vol  75,  No  4,  p  509- 

513,  1971.  5  p.  4  fig,  2  tab,  15  ref.  OWRR  Project 

A-022-MO(2). 

Descriptors:    'Water  chemistry,   'Aqueous  solu- 
tions, 'Ionization,  'Activation  energy,  'Correla- 
tion     analysis.      Ammonium      salts,      Analytical 
techniques,  Spectrometers,  Instrumentation,  Salts. 
Identifiers:  'Tetraalkylammonium. 

Tetraalkylammonium  Salts  were  prepared  by  al- 
lowing trimethylamine  to  react  with  the  ap- 
propriate alkyl  iodide  in  water  solution  over  silver 
oxide  for  extended  period  of  time.  The  solutions 
were  then  carefully  filtered,  neutralized  with 
hydriodic  acid,  and  evaporated  to  dryness.  The 
salts  were  recrystallized  before  use.  Aqueous  solu- 
tions 0.05  M  in  tetraalkylammonium  halide  were 
prepared.  Nmr  spectra  of  the  solutions  were 
recorded  using  a  Perkin-Elmer  R-20  nmr  spec- 
trometer operating  at  60  MHz.  An  average  of  15 
spectra  were  recorded  for  each  sample  to  obtain 
optimum  nmr  line  shapes  for  study.  The  spectra 
presented  in  report  were  fitted  by  comparison  of 
appropriate  line  shape  parameters  (such  as  line 
width)  with  corresponding  parameters  from  calcu- 
lated line  shapes.  (Woodard-USGS) 
W7I-II319 


SPECTROFLUORIMETRIC  DETERMINATION 
OF  TRACES  OF  FLUORIDE  ION  BY  TERNARY 
COMPLEX  FORMATION  WITH  ZIRCONIUM 
AND  CALCEIN  BLUE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-II567 

02.  WATER  CYCLE 
2A.  General 


AN  EVALUATION  OF  A  NUMERICAL  WATER 
ELEVATION  AND  TIDAL  CURRENT  PREDIC- 
TION MODEL  APPLIED  TO  MONTEREY  BAY, 

Naval  Postgraduate  School,  Monterey,  Calif. 
Sheldon  Mark  Lazanoff. 

Available  from  the  National  Technical  Information 
Service  as  AD-722  562,  $3.00  in  paper  copy,  $0.95 
in  microfiche. 


Descriptors:  'Tides,  'Mathematical  models, 
•Forecasting,  'Hydrodynamics,  Ocean  currents. 
Bays,  Bathythermographs,  Wind,  Velocity. 
Identifiers:  Mathematical  prediction,  Ocean  bot- 
tom, California,  Bathythermograph  data,  Monterey 
Bay,  Submarine  Canyons. 

The  Hansen  Hydrodynamical  -  Numerical  model 
was  evaluated  for  Monterey  Bay  with  actual  field 
data.  Tides  and  winds  are  the  principal  driving 
forces  of  the  Hansen  model.  Analysis  of  the  field 
data  indicated  that  the  principal  driving  force  of 
the  circulation  in  the  bay  was  the  oceanic  currents 
and  not  the  tides  and  winds.  The  tidal  heights  and 
phases  and  current  directions  were  calculated  cor- 
rectly by  the  model,  but  the  calculated  current 
speeds  were  an  order  of  magnitude  too  large.  The 
inaccuracy  of  the  current  speeds  was  attributed  to 
the  inaccurate  calculations  of  the  currents  along 
the  open  boundary  and  the  large  bathymetric 
gradients  of  the  Monterey  Submarine  Can  von 
W71-10988 


THE  INFLUENCE  OF  LAND  MANAGEMENT 
AND  SOIL  CHARACTERISTICS  ON  INFILTRA- 
TION AND  THE  OCCURRENCE  OF  OVER- 
LAND  FLOW, 

Bristol  Univ.  (England). 

Rodney  C.  Hills. 

Journal  of  Hydrology,  Vol  13,  No  2,  p  163-181 

June  1 97 1 .  1 9  p,  3  fig,  2 1  ref,  append. 

Descriptors:  'Infiltration,  'Overland  flow,  'Rain- 
fall-runoff relationships,  'Soil  conservation,  'Land 
management,  Infiltrometers,  Runoff,  Water 
storage,  Soil  water  movement,  Percolation,  An- 
tecedent precipitation,  Rainfall  disposition. 
Identifiers:  'Infiltration  capacity. 

Infiltration  capacity  relates  more  closely  to  the 
treatment  of  a  soil,  especially  the  compaction  of 
the  surface  layers,  than  to  the  natural  soil  charac- 
teristics. Overland  flow  may  be  studied  with 
fluorescent  dyes  on  low  infiltration  capacity  sites 
with  various  soils  and  slopes.  Relating  infiltration 
measurements  to  local  rainfall  rates,  after  allowing 
for  interception  and  surface  storage,  shows  that  at 
most  only  30%,  and  on  many  sites  fewer  than  1 0%, 
of  rainfalls  can  produce  overland  flow  and  then 
only  on  very  restricted  areas. 
W71-11072 


RESULTS  OF  RESEARCH  ON  SOME  EXPERI- 
MENTAL BASINS  IN  THE  UPPER  HARZ 
MOUNTAINS  (FEDERAL  REPUBLIC  OF  GER- 
MANY), 

Bundesanstalt  fuer  Gewasserkunde,  Coblenz  (West 
Germany). 
H.  Leibscher. 

In:  Wellington  Symposium  -  The  Results  of 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology,  Vol  9,  No  2  p  163- 
176,  1970.  14  p,  13  fig. 

Descriptors:  'Rainfall-runoff  relationships,  'Clear- 
cutting,  'Vegetation  effects,  Instrumentation, 
Stream  gages,  Data  collections,  Hydrologic  data, 
Gaging  stations,  Climatology,  Correlation  analysis. 
Identifiers:  'Experimental  watersheds,  Harz  Moun- 
tains (Germany). 

Four  experimental  basins  in  the  Upper  Harz  Moun- 
tains in  the  northern  part  of  the  Federal  Republic 
of  Germany  are  described.  The  main  purpose  of  the 
watersheds  is  the  investigation  of  the  influence  of 
forest  on  the  runoff  regime.  Deforested  and  af- 
forested areas  are  compared  by  trend  analysis,  au- 
tocorrelation, cross  correlation  and  multiple 
regression.  The  mean  annual  depth  of  runoff  is 
about  790  mm.  The  annual  distribution  of  runoff  is 
characterized  by  high  runoff  values  for  the  winter 
months.  The  difference  in  runoff  from  the  two 
areas  increases  with  time.  This  is  due  to  new  growth 
in  the  Language  Bramke  area  and  to  deforestation 
in  the  Wintertal  area  which  began  after  1960. 
Frequency  distribution  between  the  two  areas  does 


not  reveal  any  significant  differences.  Simple  cor- 
relation coefficients  between  monthly  runoff  and 
runoff  of  the  preceding  month,  precipitation, 
precipitation  of  the  preceding  month,  air  tempera- 
ture, air  humidity,  sum  of  solar  radiation,  and  trend 
were  calculated.  AH  of  the  multiple-regression 
coefficients  are  higher  than  0.98.  After  precipita- 
tion the  mean  annual  air  temperature  exerts  the 
greatest  influence  on  runoff.  (Knapp-USGS) 
W71-11104 


INFLUENCE  OF  FRACTURED  ROCKS  ON  THE 

RECESSION  CURVE  IN  LIMITED 

CATCHMENT  AREAS  IN  HILL  COUNTRY:  A 

RESULT  OF  REGIONAL  RESEARCH   AND  A 

FIRST      EVALUATION      OF      RUNOFF      AT 

HYDROGEOLOGICAL  EXPERIMENTAL 

BASINS, 

Bonn     Univ.     (West     Germany).     Institut     fuer 

Geologie;  and  Geological  Survey  of  North-Rhine- 

Westfalia  (West  Germany). 

K.  U.  Weyer,  and  H.  Karrenberg. 

In:    Wellington    Symposium    -    The    Results    of 

Research    on    Representative    and    Experimental 

Basins;  December  1-8,  1970,  New  Zealand:  New 

Zealand  Journal  of  Hydrology,  Vol  9,  No  2  d  177- 

191,1970.  15  p,  11  fig,  2  tab,  10  ref. 

Descriptors:  'Regional  analysis,  'Rainfall-runoff 
relationships,  'Fractures  (Geology),  'Structural 
geology,  'Hydrogeology,  Groundwater  movement, 
Water  yield,  Recession  curves,  Surface-ground- 
water  relationships,  Base  flow. 
Identifiers:  'Germany,  'Experimental  watersheds. 

Runoff  from  drainage  systems  was  measured  in 
more  than  1000  small  catchment  areas  of  the 
Rheinisches  Schiefergebirge  and  hilly  parts  of 
Muensterland,  Germany.  These  catchment  areas 
have  different  underground  geological  structure. 
Correlation  analyses  were  made  of  the  relation  of 
regional  distribution  of  low  flow  discharge  and 
geological  underground  structure.  A  new  type  of 
hydrogeological  station  was  developed  to  check  ru- 
noff, precipitation,  and  evaporation  in  'elementary 
watersheds'.  In  this  way  the  hydrological  cycle  can 
be  observed  in  different  types  of  fractured  rocks. 
After  each  rainfall  the  modification  of  groundwater 
balance  is  calculated  from  the  base  flow  by  two 
similar  mathematical  methods.  Water  yields  are 
mostly  dependent  on  the  joint  space  of  the  rocks, 
and  this  space  is  in  turn  dependent  on  the  geologic 
structure.  (Knapp-USGS) 
W71-11105 


A    PRELIMINARY    STUDY    OF   THE    WATER 
BALANCE  OF  A  SMALL  CLAY  CATCHMENT, 

Hydrological    Research    Unit,    Wallingford    (En- 
gland). 

K.  A.  Edwards,  and  J.  C.  Rodda. 
In:  Wellington  Symposium  -  The  Results  of 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology,  Vol  9,  No  2  d  202- 
218,1970.  1 7  p,  7  fig,  34  ref. 

Descriptors:  'Water  balance,  'Data  collections 
•Small  watersheds,  'Rainfall-runoff  relationships,' 
'Data  processing,  Computer  programs! 
Evapotranspiration,  Stream  gages,  Rain  gages, 
Temperature,  Discharge  (Water),  Stage-discharge 
relations. 

Identifiers:  'Experimental  watersheds,  River  Rav 
(U.K.).  7 

The  catchment  research  undertaken  on  the  River 
Ray,  Buckinghamshire,  U.  K.,  is  described  in  detail. 
Results  from  the  investigation  are  presented  in  the 
form  of  a  water  balance.  The  data  system  consists 
of  three  distinct  stages:  firstly,  the  raw  data  on 
cards  are  submitted  to  a  simple  accounting 
procedure  which  checks  for  and  locates  punching 
errors  and  spurious  values.  Secondly,  the  corrected 
data  are  assembled  by  computer  on  magnetic  tape 
to  enable  large  quantities  of  data  to  be  handled  in  a 
single  run.  This  tape  is  employed  in  subsequent  cal- 
culations of  mean  basin  rainfall,  potential  evapora- 


Field  02— WATER  CYCLE 
Group  2A — General 


tion  and  discharge.  Finally,  the  computed  data  are 
assembled  chronologically  on  a  final  tape,  which 
can  be  used  in  water-balance  and  mathematical- 
model  work.  Mean  basin  rainfall  is  obtained  from 
the  daily  standard-gage  total  together  with  the  ad- 
justed hourly  amounts  from  chart  recorders. 
Stream  discharge  is  calculated  from  stage  records. 
Total  daily  flows  and  instantaneous  discharge  are 
computed  at  intervals  dependent  upon  the  rate  of 
change  of  the  hydrograph.  Potential  evaporation 
and  transpiration  are  calculated  on  a  daily  basis 
from  the  combination  of  bulk  aerodynamic  and 
heat-budget  techniques  after  the  method  of  Pen- 
man. In  this  study  of  a  physically  simple  catchment, 
systematic  errors  in  water  balance  calculations 
arise  from  the  use  of  the  Penman  formula  to  esti- 
mate potential  evaporation.  These  errors  could  be 
as  much  as  100  mm  (4  in.)  in  the  estimation  of 
water  use  between  the  months  of  March  and  Sep- 
tember. These  errors  arise  in  part  from  the  omis- 
sion of  a  soil  heat  storage  term. 
W71-1I106 


FLUVIAL  DIFFERENTIATION  OF  THE  BASIN 
OF  LAKE  VICTORIA, 

Makerere  Univ.  Coll.,  Kampala  (Uganda).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  02J. 

W7I-I1I07 


EFFECTS  OF  VARIABLE  INTENSITY  OF 
RAINFALL  ON  RUNOFF  IN  THE  NORTHERN 
CAUCASUS  (O  neravnomernosti  khoda  livney  na 
Severnom  Kavkaze), 

Gidrometeorologicheskii  Institut,  Odessa  (USSR). 
L.  I.  Semenenko. 

Meteorologiya,  Klimatologiya  i  Gidrologiya,  No  6, 
p  172-177,  1970.  2fig,  1  tab,  6  ref. 

Descriptors:  'Rainfall,  'Precipitation  (Atmospher- 
ic), 'Runoff,  'Rainfall-runoff  relationships,  Gaging 
stations,  Hydrographs,  Flood  routing,  Probability, 
Orography,  Antecedent  precipitation. 
Identifiers:  'USSR,  'Caucasus,  Black  Sea, 
Krasnodar,  Ordzhonikidze,  Asymmetry  coefficient. 

Coefficients  of  asymmetry,  defined  as  the  ratios  of 
the  time  required  for  precipitation  to  reach  its  max- 
imum to  the  total  duration  of  precipitation,  were 
computed  for  22  gaging  stations  in  the  Northern 
Caucasus.  The  stations  were  divided  into  7  groups 
based  on  climatic  and  physico-geographic  charac- 
teristics of  the  area  and  on  station  altitude.  A  total 
of  887  rainfall  periods,  representing  a  precipitation 
of  20  mm  of  more  over  a  30-year  period  (1936- 
1966),  were  included  in  the  computations.  The 
coefficient  of  asymmetry  of  25%  probability 
changed  in  a  southeast  direction  from  OSS  near 
Krasnodar  to  0.S8  at  Ordzhonikidze.  The  coeffi- 
cient of  asymmetry  was  0.66-0.70  in  high  altitudes 
(about  I.S  km)  on  the  Black  Sea  coast.  The  asym- 
metry coefficient  of  50%  probability  varied 
between  0.29  and  0.38  and  increased  to  0.47  only 
in  the  region  of  the  Dzhugba-Goytkh  station.  Ad- 
justments for  the  effects  of  asymmetry  increase  the 
reliability  of  the  calculations  of  maximum  runoff. 
By  knowing  the  value  of  the  asymmetry  coefficient 
it  is  possible  to  define  an  inflow  hydrograph  and,  by 
applying  flood  routing  techniques,  to  define  a 
hydrograph  of  runoff  from  small,  poorly  gaged 
basins.  (Josefson-USGS) 
W7I-I1322 


MOISTURE  REGIME  OF  THE  WEST  SIBERIAN 

PLAIN    (Uvlazhnennosf    Zapadno-Sibirskoy    rav- 

nlny), 

V.  S.  Mezentsev,  and  I.  V.  Karnalsevich. 

Leningrad,  Gidrometeoizdat,  1969.  1 68  p. 

Descriptors:  'Hydrologic  cycle,  'Hydrologic 
budget,  'Water  balance,  'Heat  balance,  'Moisture 
content,  Soil  moisture,  Water  supply,  Precipitation 
(Atmospheric),  Runoff,  Moisture  deficit, 
Hydrologic  data,  Meteorological  data,  Evapotrans- 
piration,  Soil  properties.  Humidity,  Wet  seasons, 
Seasonal,  Data  processing,  Computers,  Equations. 


Identifiers:  'USSR,  'West  Siberian  Plain,  Water 
regime,  Moisture  regime,  Heat  regime,  Re- 
gionalization,  Growing  season. 

The  water  and  heat  regimes  of  the  West  Siberian 
Plain  are  examined  in  connection  with  planning  ra- 
tional use  of  productive  resources  and  implement- 
ing efficient  water  management  and  reclamation 
practices.  Particular  attention  is  paid  to  the  quan- 
titative and  qualitative  aspects  of  the  water  and 
heat  balances  of  the  lowland  and  to  a  hydrologic- 
climatic  regionalization  of  the  area.  This  mono- 
graph is  designed  for  hydrologists,  climatologists, 
soil  scientists,  geographers  and  other  specialists  en- 
gaged in  a  study  of  the  hydrologic  and  heat  budget, 
runoff,  evapotranspiration  and  soil  moisture  of 
Siberian  lands.  (Josefson-USGS) 
W71-11332 


RUNOFF  AND  WATER  BALANCE  OF  RIVER 
BASINS  OF  THE  KIRGHIZ  SSR  (Stok  I  vodnyy 
balans  rechnykh  basseynov  Kirgizli), 

Sredneazyatskii  Nauchno-Issledovatelskii 

Gidromeorologicheskii  Institut,  Tashkend  (USSR). 
For  primary  bibliographic  entry  see  Field  02E. 
W7I-II333 


2B.  Precipitation 


CHARACTERISTICS  OF  INTENSE  RAINFALL 
IN  WEST  VIRGINIA, 

West  Virginia  Univ.,  Morgantown. 

Roy  Everett  Trent,  Jr. 

PhD  Thesis,  West  Virginia  University,  1970.  1 17  p, 

18  fig,  13  tab,  54  ref,  2  append.  OWRR  Project  A- 

019-WVA(1). 

Descriptors:  'Rainfall,  'Rainfall  intensity,  'Rain- 
fall disposition,  'West  Virginia,  Distribution  pat- 
terns, Mathematical  studies,  Mathematical  models, 
Rain  gages,  Hydrologic  data,  Date  collections. 
Identifiers:  'Rainfall  characteristics. 

The  characteristics  of  intense  rainfall  in  West  Vir- 
ginia are  described.  Hourly  precipitation  data  from 
22  Weather  Bureau  Stations  were  evaluated  to 
determine  the  most  suitable  frequency  distribution 
of  intensity-duration  relations  for  rainfalls  of  I-,  2-, 
3-,  6-,  12-,  and  24-hour  durations;  the  seasonal  and 
diurnal  variations  in  the  occurrence  of  intense  rain- 
fall; and  the  occurrence  of  rainfall,  antecedent  to 
intense  rainfall  events.  Summer  was  the  season  of 
maximum  frequency  of  occurrence  of  intense  rain- 
fall. Late  afternoon  was  the  time  of  maximum 
frequency  for  short  duration  storms  ( I  to  6  hours), 
and  early  morning  was  the  time  of  maximum 
frequency  for  longer  duration  storms  (12  to  24 
hours).  July  and  August  were  the  months  of  most 
frequent  occurrences  of  large  5-day  antecedent 
rainfall.  (Woodard-USGS) 
W71-I1113 


A  CUMULUS  CONVECTION  MODEL  APPLIED 
TO  THUNDERSTORM  RAINFALL  IN  ARID  RE- 
GIONS, 

Corps  of  Engineers,  Davis,  Calif.  Hydrologic  En- 
gineering Center. 
D.  L.  Morgan. 

Army  Corps  of  Engineers,  Hydrologic  Engineering 
Center  Research  Note  No  1 ,  December  1 970.  24  p, 
8  fig,  2  tab,  24  ref. 

Descriptors:  'Rainfall,  'Cloud  physics,  'Mathe- 
matical models,  'Convection,  'Arid  lands,  Flash 
floods,  Rainfall-runoff  relationships,  Meteorology, 
Atmospheric  physics,  Precipitation  (Atmospheric), 
Storm  structure,  Thunderstorms,  Model  studies. 
Identifiers:  Convection  (Atmospheric). 

Rainfall  estimates  from  a  computer  model  for  cu- 
mulus convection  were  compared  to  measured 
precipitation.  The  estimates  of  amount  and  dura- 
tion of  rainfall  compared  favorably  with  data  from 
dense  rain  gage  networks  in  Arizona  and  New  Mex- 
ico for  most  of  the  thunderstorm  cases  examined. 


Systematic  differences  are  attributed  to  the  inabili- 
ty of  the  model  to  replicate  complex  atmospheric 
processes  completely,  nonrepresentativeneta  of 
input  data,  and  to  difficulties  in  assessing  fully  the 
ground  truth  precipitation. 
W71-11129 


DISTRIBUTION  OF  HOURLY  PRECIPITATION 
IN  ILLINOIS, 

Illinois  State  Water  Survey,  Urbana. 

Floyd  A.  Huff. 

Illinois  Water  Survey  Circular  105,  1971.  23  p,  10 

fig,  3  tab,  1 1  ref. 

Descriptors:  'Precipitation  (Atmospheric),  'Rain- 
fall disposition,  'Distribution  patterns,  'Illinois, 
'Precipitation  intensity,  Statistics,  Data  collec- 
tions, Meteorolological  data,  Synoptic  analysis,  Re- 
gional analysis,  Climatic  data,  Hydrologic  data. 
Identifiers:  Hourly  precipitation  distribution  (III). 

A  study  was  made  of  the  annual,  seasonal,  geo- 
graphic, and  diurnal  distribution  of  hourly 
precipitation  in  Illinois.  It  was  found  that  the  max- 
imum number  of  rainy  hours  occurs  in  spring,  ex- 
cept in  the  extreme  southern  part  of  the  state  where 
winter  dominates.  The  minimum  frequency 
changes  gradually  from  fall  to  summer  from  the 
northern  to  the  southern  part  of  the  state.  An- 
nually, extreme  southern  Illinois  is  the  wettest  re- 
gion of  the  state,  based  on  the  frequency  of  hours 
with  measurable  precipitation.  With  respect  to 
precipitation  intensity,  hourly  amounts  in  the  range 
from  0.01  to  0.10  inch  predominate  in  all  seasons 
and  account  for  over  80%  of  the  annual  occur- 
rences in  the  state.  Light  precipitation  (0.01-0. 10 
inch  per  hour)  accounts  for  most  of  the  precipita- 
tion throughout  the  state,  regardless  of  time  of  day. 
However,  light  precipitation  is  most  dominant  in 
late  forenoon  and  early  afternoon.  The  great 
skewness  in  the  occurrence  of  severe  rainstorms 
suggests  that  exposure  of  existing  convective 
systems  to  both  the  daytime  heating  and  nocturnal 
intensifying  mechanisms  may  be  a  major  cause  of 
the  preponderance  of  night  and  early  morning  max- 
imums in  these  storms.  (Knapp-USGS) 
W71-1I136 


EFFECTS  OF  VARIABLE  INTENSITY  OF 
RAINFALL  ON  RUNOFF  IN  THE  NORTHERN 
CAUCASUS  (O  neravnomernosti  khoda  livney  na 
Severnom  Kavkaze), 

Gidrometeorologicheskii  Institut,  Odessa  ( USSR ). 
For  primary  bibliographic  entry  see  Field  02A. 
W71-11322 


CHANGES      IN      HYDROMETEOROLOGICAL 

PHENOMENA    ON    THE    ODESSA    COAST    (O 

zakonomernostyakh  izneniya  nekotorykh 

gidrometeorologicheskikh    yavlenly    na    Odesskom 

poberezh'ye), 

Odessa  State  Univ.  (USSR). 

Yu.  G.  Balandin,  and  L.  Ye  Zinov'yeva. 

Meteorologiya,  Klimatologiya  i  Gidrologiya,  No  6, 

p  166-171,  1970.  1  fig,  1  tab,  5  ref. 

Descriptors:  'Correlation  analysis,  'Solar  radia- 
tion, 'Precipitation  (Atmospheric),  'Discharge 
(Water),  'Water  levels,  Meteorological  data,  Cli- 
matic data,  Estuaries,  Forecasting,  Frequency. 
Identifiers:  'USSR,  Odessa,  Black  Sea,  Kuyal'nit- 
skiy  estuary,  Solar  activity. 

All  changes  in  climatic  conditions  and  water 
discharges,  despite  their  geozonal  peculiarities, 
may  be  reduced  to  two  types:  ( 1 )  changes  as- 
sociated with  a  gradual  change  in  the  temperature 
of  the  sun  and  of  the  earth  and  (2)  fluctuations  as- 
sociated with  irregular  short-term  changes  in  solar 
activity.  A  study  was  made  of  the  variations  in  an- 
nual precipitation  totals  for  Odessa  from  1843 
through  1967  and  of  fluctuations  in  the  level  of  the 
Kuyal'nitskiy  estuary  and  Black  Sea  near  Odessa 
for  the  periods  1860-1967  and  1875-1967,  respec- 
tively. The  correlation  coefficient  computed  for  the 
duration  of  the  periods  between  the  solar  activity 
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maxima  and  the  maximum  levels  of  the  Kuyal'nit- 
skiy  estuary  was  0.69;  the  correlation  coefficient 
between  the  maximum  levels  of  the  Kuyal'nitskiy 
estuary  and  the  maximum  annual  precipitation 
totals  was  0.84;  the  correlation  coefficient  between 
the  maximum  levels  of  the  Kuyal'nitskiy  estuary 
and  those  of  the  Black  Sea  near  Odessa  was  0.81. 
The  values  of  the  correlation  coefficients  attest  to 
the  close  relationship  between  these 
hydrometeorological  phenomena  and  solar  activi- 
ty. (Josefson-USGS) 
W71-I1323 


HORIZONTAL  MOISTURE  TRANSPORT  AND 

THE  MOISTURE  REGIME  IN  THE  UKRAINE 

IN  THE  SUMMER  OF  1964-65  (Gorlzontal'nyy 

perenos  vlagi  I  rezhim  uvlazhneniya  na  Ukraine 

leton  1964-1965  g.), 

Gidrometeorologicheskii  Institut,  Odessa  (USSR). 

A.  A.  Vrublevskaya. 

Meteorologiya,  Klimatologiya  i  Gidrologiya,  No  6, 

p  106-109,  1970.  1  tab,6ref. 

Descriptors:  'Moisture  content,  'Water  balance, 
♦Atmosphere,       *Precipitation       (Atmospheric), 
Water  vapor.  Air  circulation,  Air  masses,  Synoptic 
analysis,  Evaporation,  Seasonal. 
Identifiers:  'USSR,  Ukraine,  Moisture  transport. 

A  study  was  made  of  the  moisture  regime  of  the 
Ukraine  in  the  summer  of  1964-65  to  determine 
fluctuations  in  the  water  balance  of  the  at- 
mosphere. The  western  and  eastern  components  of 
moisture  transport  were  major  contributors  to  the 
total  water  balance  of  the  atmosphere  over  the 
Ukraine.  A  direct  relationship  was  observed 
between  the  horizontal  transport  of  moisture  in  the 
atmosphere  and  the  moisture  regime  of  the  area.  A 
combination  of  favorable  circulation  conditions 
and  a  high  moisture  content  in  the  air  masses  in 
July  and  August  1 965  contributed  to  high  moisture 
contents  for  the  Ukraine  during  this  period.  The 
total  moisture  transport  in  July  was  plus  6.7  billion 
g/sec,  which  was  equivalent  to  a  precipitation  of  3 1 
mm  a  month,  and  in  August  the  total  moisture 
transport  was  4.11  billion  g/sec  or  19  mm  of 
precipitation  per  month.  (Josefson-USGS) 
W71-I1326 


MOISTURE  REGIME  OF  THE  WEST  SIBERIAN 
PLAIN  (Uvlazhnennosf  Zapadno-Sibirskoy  rav- 
niny), 

For  primary  bibliographic  entry  see  Field  02A. 
W71-I1332 


PROBABILITIES  OF  OBSERVED  DROUGHTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02E. 

W7I-11345 


POTENTIAL  METHODS  OF  INDEXING  DIUR- 
NAL WEATHER  OBSERVATIONS, 

Wyoming    Univ.,    Laramie.    Natural    Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  07C. 

W7I-I1363 


STORMS      AND      METEROLOGY      OF      THE 
NORTH  CAROLINA  COAST, 

North    Carolina    State    Univ.,    Raleigh.    Coastal 
Research  Program  and  National  Oceanic  and  At- 
mospheric Administration,  Silver  Spring,  Md. 
For  primary  bibliographic  entry  see  Field  02L. 
W7I-I1475 

2C.  Snow,  Ice,  and  Frost 


FLOW  LAW  FOR  ANTARCTIC  ICE  SHELVES, 

Jcott  Polar  Research  Inst.,  Cambridge  (England). 
*.  H.  Thomas. 

Mature  Physical  Science,  Vol  232,  No  30,  p  85-86 
'uly26,  1971.  2  p,  3  fig,  1 7  ref. 


Descriptors:  'Icebergs,  'Glaciers,  *Sea  ice,  Move- 
ment, Melting,  Glaciation,  Oceans,  Mathematical 
studies,  Equations,  Analytical  techniques. 

Ice  shelves  are  floating  glaciers  which  are  attached 
to  an  inland  ice  sheet  or  to  land.  They  creep  under 
their  own  weight,  the  creep  rates  being  dependent 
on  the  ice  flow  law  at  low  stresses.  Particularly  at 
low  stresses,  however,  it  is  difficult  to  distinguish 
steady-state  creep  from  transient  creep.  True 
steady-state  creep  rates  can  best  be  deduced  by  ap- 
plying transient-creep  theory  to  the  observed 
creep-time  curve.  At  Maudheim  no  trend  towards  a 
preferred  orientation  was  found  down  to  a  depth  of 
100  m.  But  at  Little  America  on  the  Ross  Ice  Shelf, 
Gow  reported  a  gradual  migration  of  c-axes 
towards  the  vertical.  At  1 16  m  depth  75%  of  the  c- 
axes  was  oriented  within  35  deg  of  the  vertical.  At 
greater  depths  the  c-axes  clustered  in  three  or  four 
maxima  symmetrically  situated  generally  within  25 
deg  of  the  vertical.  This  could  represent  a  state  of 
equilibrium  between  the  simultaneous  effects  of 
both  dynamic  recrystallization  and  grain  tilting 
(Woodard-USGS) 
W7I-11081 


GROUND  ICE  AND  PSEUDOTECTONIC 
DEFORMATIONS  OF  LITTORAL  DEPOSITS, 
AS  ILLUSTRATED  BY  THE  SANCHUGOVSKO- 
KAZANTSEVSKIYE  DEPOSITS  OF 

NORTHWESTERN  SIBERIA  (Podzemnyye  I'dy  i 
sanchugovsko-kazantsevskikh         tolshch         severa 
Zapadnoy  Sibiri), 
Leningrad  State  Univ.  (USSR). 
V.A.  Usov. 

Leningradskiy  Gosudarstvennyy  Universitet  Vest- 
nik  No  24,  Seriya  Geologiya  i  Geografiya,  No  4  p 
148-152,  December  1970.  5  p,  8  ref. 

Descriptors:  *Ice,  'Frozen  ground,  'Structural 
geology,  'Permafrost,  'Deltas,  Geologic  investiga- 
tions, Engineering  geology,  Geologic  time,  Glacial 
drift,  Cryology,  Folds  (Geology),  Quaternary 
period,  Littoral,  Deformation,  Sediments. 
Identifiers:  'USSR,  'Tectonics,  Krasnoyarsk  Kray, 
Yenisey  River,  Yenisey  Bay,  Ice  lenses,  Paleogeog- 
raphy. 

The  cryogenic  structure  of  perennially  frozen 
Quaternary  deposits  in  Western  Siberia  is  ex- 
amined in  connection  with  recently  expanded 
geological  and  engineering-geological  investiga- 
tions of  the  area  as  a  result  of  the  discovery  of  gas. 
The  Sanchugovsko-Kazantsevskiye  deposits,  a 
complex  geologic  structure  in  northwestern 
Siberia,  were  formed  in  the  final  stage  of  boreal 
transgression.  The  deposits  are  characterized  by 
thick  (15-20  m)  layers  of  fossil  ice  in  the  upper 
parts  of  the  loam  horizon  and,  in  some  outcrops,  by 
traces  of  atypical  fold  formations.  These  charac- 
teristics are  peculiar  to  deposits  formed  on  the 
deltaic  shores  of  the  Yenisey  River  and  Yenisey 
Bay.  The  author's  hypothesis  (1967)  of  the  sub- 
aqueous origin  of  the  thick  ice  bodies  is  reaffirmed. 
(Josefson-USGS) 
W71-11117 


SEASONAL  FREEZING  AND  ITS  EFFECT  ON 

THE  GENESIS  AND  FERTILITY  OF  SIBERIAN 

SOILS  (Sezonnaya  merzlota  i  yeye  vliyaniye  na 

genezis  i  plodorodiye  pochv  Sivirl), 

Institute    of    Forestry    and    Timer,    Krasnoyarsk 

(USSR). 

N.  V.  Orlovskiy. 

Pochvovedeniye,  No  10,  p  3-13,  October  1970.  1 1 

p,  4  fig,  3 1  ref. 

Descriptors:  'Freezing,  'Frost  action,  'Per- 
mafrost, 'Frozen  soils,  'Fertility,  Cold  regions, 
Seasonal,  Salt  balance,  Water  balance,  Cryology, 
Land  reclamation,  On-site  investigations,  Soil 
structure.  Soil  properties,  Soil  moisture,  Thawing, 
Drainage  practices,  Fertilizers,  Nutrients,  Crop 
production. 

Identifiers:  'USSR,  'Siberia,  Altay  Kray, 
Krasnoyarsk  Kray,  Yakutsk  ASSR,  Maritime  Terri- 
tory, Water  erosion,  Soil  genesis,  Soil  geography. 


Frost  action  phenomena  and  their  effect  on  various 
soil  properties  are  examined  on  the  basis  of  the 
literature  and  of  field  investigations  conducted  in 
the  Baraba  Steppe,  Altay  and  Krasnoyarsk  Krays, 
TransbaykaJ,  Yakutsk  ASSR,  and  the  Maritime 
Territory.  The  importance  of  prolonged  seasonal 
freezing  to  the  water,  salt,  and  nutrient  regime  of 
the  soils  is  considered  in  connection  with  the 
specific  agricultural  and  reclamation  practices  em- 
ployed in  southern  Siberia.  Relict  forms  of  per- 
mafrost, indicative  of  its  recent  widespread  dis- 
tribution over  vast  expanses  of  the  Kulunda,  Aleysk 
and  Kansk  Steppes,  are  found  to  be  the  principal 
cause  of  the  spottiness  of  the  present-day  soil. 
(Josefson-USGS) 
W71-11122 


PERMAFROST  STUDIES  OUTSIDE  THE  USSR 
UNTIL  1955,  A  LITERATURE  REVIEW, 

A.  M.  Chekotillo. 

Transl.  from  Akad,  Nauk  SSSR  Inst.  Mer- 
zlotovedeniya  Materialy  k  Ucheniyu  o  Merzlykh 
Zonakh  Zemnoy  Kory,  No  3,  pi 86- 198,  1956. 
Available  from  Nat  Tech  Inf  Service  as  AD-718 
885.  SIPRE  Translation  61,  October  1958.  20  d  1 
tab,  1 80  ref. 

Descriptors:  'Permafrost,  'Reviews,  'Bibliogra- 
phies, Frozen  soils,  Frozen  ground,  Ice,  Freezing, 
Thawing,  Engineering  geology. 

Studies  on  permafrost  outside  the  USSR  before 
1955  are  briefly  reviewed.  A  selective  bibliography 
of  North  American  work  is  presented.  The  USSR 
and  the  U.S.A.  are  the  only  countries  where  the 
study  of  permafrost  has  developed  and  plays  an  im- 
portant part  in  solving  many  engineering  problems. 
Canada,  with  its  vast  areas  of  permafrost,  has  done 
very  little  research  on  permafrost  and  holds  second 
place  in  relation  to  the  U.S.A.  (Knapp-USGS) 
W71-11142 


TRANSITION    METAL    BINDING    BY    LARGE 
MOLECULES  IN  HIGH  LATITUDE  WATERS, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11247 


1971     PILOT     STUDIES-REMOTE     SENSING 
AND  ICE  MORPHOLOGY. 

Washington     Univ.,     Seattle     Div.     of     Marine 

Resources. 

For  primary  bibliographic  entry  see  Field  07B 

W71-11355 


2D.  Evaporation  and  Transpiration 


COMPARATIVE  WATER  LOSS  OF  DOUGLAS- 
FIR  AND  OREGON  WHITE  OAK, 

Oregon  State  Univ.,  Corvallis.  Water  Resources 
Research  Inst. 
James  T.  Krygier. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  010,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Oregon  State  University  Water 
Resources  Research  Institute  and  School  of 
Forestry  Project  Completion  Report,  April  1971. 
137  p,  29  fig,  26  tab,  1 10  ref.  OWRR  Project  A- 
001-ORE(9). 

Descriptors:  'Evapotranspiration,  'Consumptive 
use,  'Water  loss,  'Soil-water-plant  relationships, 
•Forests,  Oak  trees,  Douglas  Fir  trees.  Rainfall 
disposition,  Evaporation,  Transpiration,  Water 
balance.  Interception,  Water  yield,  Drainage,  Ru- 
noff. 

A  water  budget  was  determined  for  pure,  fully 
stocked  stands  of  Douglas-fir  and  Oregon  white 
oak.  Plots  were  irrigated  one  summer  to  measure 
water  loss  when  water  was  freely  available-an  at- 
tempt to  simulate  potential  conditions.  A  plastic 
roof  was  constructed  under  the  canopy  of  each  of 
the  stands  and  a  plastic  barrier  installed  in  the  soil 
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to  permit  early  spring  and  winter  measurements  for 
one  year.  Measurements  consisted  of  gross 
precipitation  in  openings,  throughfall,  and  soil- 
water  change.  Interception  storage  was  determined 
to  be  .02  inches  for  oak  in  a  leafless  condition,  .10 
inches  when  in  leaf,  .13  inches  for  Douglas-fir  in 
winter,  and  .20  inches  in  summer.  The  disposition 
of  average  annual  precipitation  ( 1965  and  1966)  to 
interception  loss  is  2 1  percent  for  Douglas-fir  and 
7.S  percent  for  Oregon  white  oak,  eight  and  three 
inches,  respectively.  Computed  hydraulic  gradients 
indicate  downward  water  movement  in  the  oak  soil 
profile  for  a  longer  period  in  the  spring  months.  Ex- 
traction took  place  only  in  surface  soil  layers  of  the 
oak  stand  before  leafing.  There  are  seasonal  dif- 
ferences in  evapotranspiration  for  the  two  species 
but  from  time  of  leafing  to  time  of  leaf  fall  of  oak 
there  is  no  substantial  difference.  When  water  was 
freely  available,  after  irrigation,  there  was  no  dif- 
ference in  evapotranspiration.  (Knapp-USGS) 
W71-11063 

2E.  Streamflow  and  Runoff 


A  MODEL  FOR  SURFACE  DRAINAGE  OF  CUL- 
TIVATED FIELDS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-11070 


THE  INFLUENCE  OF  LAND  MANAGEMENT 
AND  SOIL  CHARACTERISTICS  ON  INFILTRA- 
TION AND  THE  OCCURRENCE  OF  OVER- 
LAND FLOW, 

Bristol  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  02A. 

W71-11072 


TESTS     ON     CYLINDERS     IN     TURBULENT 
FLOW, 

Lehigh   Univ.,   Bethlehem,  Pa.   Fritz  Engineering 
Lab. 

Walter  H.  Graf,  and  Stephen  C.  Ko. 
Journal     of     the     Hydraulics     Division,     ASCE 
Proceedings,  Vol  97,  No  HY8,  p  1265-1267,  Au- 
gust 1971.  3  p,  1  Tig,  I  tab,  I  ref. 

Descriptors:     'Turbulent    flow,    'Fluid    friction, 
•Flow    resistance,    'Pressure    drag,    Shear    drag, 
Reynolds  number,  Turbulence,  Hydraulics,  Boun- 
dary layers,  Dimensional  analysis. 
Identifiers:  Hydraulic  drag. 

An  experimental  investigation  to  study  the  effect  of 
turbulence  on  the  drag  coefficient  of  cylinders  was 
conducted  in  a  5-in.  air  duct.  Two  3-in.  long 
smooth  circular  cylinders  had  diameters  of  1/4  in. 
and  1/2  in.  The  range  of  Reynolds  numbers  over 
which  the  experiments  were  performed  was  1,300 
to  8,000.  Turbulence  intensity,  and  to  a  lesser 
degree  the  turbulence  scale,  affect  the  results  syste- 
matically. At  low  turbulence  intensities,  the  drag 
coefficients  are  below  the  standard  drag  coefficient 
versus  R  curve.  However,  at  high  turbulence  inten- 
sities, the  drag  coefficients  are  above  the  standard 
curve.  These  observations  suggest  that  ( I )  the  tur- 
bulence intensity  exerts  a  noticeable  influence 
upon  the  drag  coefficient,  while  (2)  the  effects  of 
the  Reynolds  numbers  and  the  turbulence  scales 
are  less  pronounced.  (Knapp-USGS) 
W7I-II079 


THE  EFFECT  OF  WIND  AND  SOLAR  RADIA- 
TION UPON  THE  OCEAN  (NATURE  OF  THE 
PERU  CURRENT), 

Akademiya    Nauk    SSSR,   Moscow.    Institut   Oke- 

anologii 

V  S  Samoylenko. 

Oceanology,  Vol  10,  No  I,  p  1-12,  1970.   12  p,  8 

fig, 8  ref 

Descriptors  'Ocean  current!,  'Pacific  Ocean, 
•Ocean  circulation.  Water  circulation,  Water  tem- 


perature, Meteorology,  Climatology,  Oceanog- 
raphy, Currents  (Water),  Winds,  Advection, 
Evaporation. 

Identifiers:  Upwelling  (Ocean  water),  Chilean- 
Peruvian  current. 

The  interaction  of  the  ocean  with  the  atmosphere  is 
nowhere  as  vividly  displayed  as  in  the  nature  of 
anomalously  cold  ocean  currents  at  tropical 
latitudes.  The  nature  of  the  Chilean-Peruvian  cur- 
rent off  the  South  American  coast  is  examined.  The 
temperature  of  this  current  is  10  C  deg  lower  than 
that  of  the  open  ocean  at  the  same  latitudes.  It  is 
established  that  the  causes  of  this  unusual 
phenomena  are  purely  meteorological.  The  tem- 
perature of  the  Peru  current  is  8-10  C  deg  lower 
than  the  equilibrium  temperature  corresponding  to 
radiational  and  turbulent  heat  exchange  with  the 
atmosphere.  These  computations  indicate  strong 
advection  of  cold  water,  bringing  a  heat  loss  of  40 
kcal/sq  cm  year.  This  strong  advection  of  cold 
water  creates  the  maximum  (for  the  Pacific  Ocean) 
divergence  of  the  wind  field  observed  in  this  region. 
The  S  or  SSW  winds,  paralleling  the  coast  create 
constant  lateral  upwelling  and  a  maximum  diver- 
gence of  the  field  of  oceanic  surface  currents,  forc- 
ing the  cold  deep  water  to  rise  slowly,  but  con- 
stantly, to  the  ocean  surface.  All  other  cold  tropical 
currents  of  the  World  Ocean  are  probably  of  the 
same  nature. 
W71-11090 


HEAT  TRANSFER  BY  CURRENTS  IN  THE 
NORTH  ATLANTIC, 

Gidrometeorologicheskii        Institut,        Leningrad 

(USSR). 

A.  I.  Smirnova. 

Oceanology,  Vol  10,  No  1,  p  21-27,  1970.  7  p,  1 

fig,  1 2  ref. 

Descriptors:  'Heat  transfer,  'Advection,  'Ocean 
circulation,  'Ocean  currents,  'Water  temperature, 
Solar  radiation,  Heat  balance,  Currents  (Water), 
Oceanography,  Evaporation,  Atlantic  Ocean,  Mix- 
ing. 
Identifiers:  Advective  heat  transfer. 

Advective  heat  transfer  is  computed  from  tempera- 
ture distribution  and  current  velocities.  A  prelimi- 
nary estimate  may  be  made  of  the  terms  of  the  heat 
balance  equation  in  water.  The  temperature  and 
current  velocity  fields  are  obtained  from  long- 
period  mean  data.  Maps  of  the  distribution  of 
average  seasonal  advection  values  in  the  North  At- 
lantic are  presented.  In  the  absence  of  data  on  ver- 
tical temperature  and  salinity  distribution,  advec- 
tive heat  transfer  is  most  frequently  estimated  by 
indirect  quantitative  methods,  based  on  the  analy- 
sis of  more  general  heat  balance  equations.  Advec- 
tion was  computed  in  the  active  layer  of  the  North 
Atlantic  for  rectangles  5  deg  in  latitude  by  5  deg  in 
longitude.  The  depth  of  the  active  layer  in  the 
North  Atlantic  was  assumed  to  be  constant  and 
equal  to  200  m  in  the  first  approximation.  To  com- 
pute the  advective  heat  flux  the  temperature  and 
current  velocity  fields  were  determined  from  maps 
of  total  transport.  Average  flow  over  a  small  time 
interval  was  approximately  represented  as  the  sum 
of  average  densities  and  of  average  wind  circula- 
tion. The  most  interesting  redistribution  of  heat  by 
currents  is  observed  in  winter,  when  the  conditions 
of  radiational  heating  and  the  intensity  of  at- 
mospheric circulation  differ  at  low  and  high 
latitudes.  There  is  outflow  of  heat  at  low  latitudes, 
while  in  the  areas  of  the  Gulf  Stream  and  of  the 
North  Atlantic  current  there  is  mainly  an  inflow  of 
heat  due  to  advection.  The  heat  transfer  by  cur- 
rents is  somewhat  less  intense  in  spring  and  autumn 
than  it  is  in  winter.  (Knapp-USGS) 
W7I-I  1091 


WATER    CIRCULATION    IN    THE    EASTERN 
SOUTH  ATLANTIC  OCEAN, 

Akademiya   Nauk   SSSR,   Moscow.    Institut  Oke- 

anologii. 

K.  V.  Moroshkin,  V.  A.  Bubnov,  and  R.  P.  Bulatov. 

Oceanology,  Vol  10,  No  1,  p  27-34,  1970.  8  p,  4 

fig,  1  3  ref. 


Descriptors:  'Atlantic  Ocean,  'Oceanography, 
•Ocean  circulation,  'Ocean  currents,  'Meteorolo- 
gy, Winds,  Currents  (Water),  Water  circulation, 
Water  temperature,  Climatology,  Advection,  Ed- 
dies, Productivity,  Velocity,  Synoptic  analysis,  Sur- 
veys. 
Identifiers:  Benguela  current. 

The  water  circulation  and  the  enhanced  biological 
productivity  in  the  eastern  parts  of  tropical  oceans 
are  cyclonic  in  nature.  A  detailed  hydrological  sur- 
vey with  long-term  observations  at  buoy  stations  in 
the  South  Atlantic  Ocean  established  the  existence 
of  a  large-scale  tropical  cyclonic  gyre  extending 
from  10-20  to  300  m  beneath  a  very  thin  wind- 
driven  surface  current.  Its  northern  boundary  is  the 
south  equatorial  countercurrent,  from  5  to  9  deg  S 
with  velocities  of  30-50  cm/sec,  which  passes  along 
the  African  coast  into  the  Angola  current  with 
maximum  velocities  of  50  cm/sec  below  the  surface 
from  9  to  16  deg  S.  The  Benguela  current  turns 
westward  south  of  the  survey  region,  is  200  to  300 
miles  wide,  and  has  maximum  velocities  up  to  15- 
20  cm/sec.  The  three  streams  of  the  Benguela  cur- 
rent proceed  northward  along  the  shore  and  reach 
13-14  deg  S.  The  interaction  of  the  second 
northern  stream  of  the  Benguela  current  with  the 
Angola  current  forms  a  divergence  region  along  1 1 
deg  E  from  1 7  deg  to  1 3  deg  S.  A  quasistationary 
anticyclonic  eddy  extending  to  100-m  depths,  cen- 
tered at  7  deg  30  min  S  and  9  deg  30  min  E  is  found 
southwest  of  the  mouth  of  the  Congo  River. 
W71-11092 


HYDROLOGICAL  EFFECTS  OF  CULTURAL 
CHANGES  AT  MOUTERE  EXPERIMENTAL 
BASIN, 

Ministry  of  Works,  Nelson  (New  Zealand).  Water 

and  Soil  Div. 

For  primary  bibliographic  entry  see  Field  04C. 

W71-11103 


FLUVIAL  DIFFERENTIATION  OF  THE  BASIN 
OF  LAKE  VICTORIA, 

Makerere  Univ.  Coll.,  Kampala  (Uganda).  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-11107 


ANALYSIS  OF  CURRENT-METER  DATA  AT 
COLUMBIA  RIVER  GAGING  STATIONS, 
WASHINGTON  AND  OREGON, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-11108 


CURRENTS     AND     WATER     EXCHANGE     IN 
DNESTROVSKIY  LIMAN, 

For  primary  bibliographic  entry  see  Field  02L. 
W71-11111 


PROBABILITY  OF  LEVEE  BREAKS  DUE  TO 
HEAVY  RAINFALLS  IN  A  RIVER, 

Kyoto  Univ.  (Japan)  Disaster  Prevention  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-U130 


EVALUATION  OF  STREAMFLOW-DATA  PRO- 
GRAM IN  FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

James  W.  Rabon. 

Geological  Survey  Open-file  Report  70008,  1971. 

70  p,  2  fig,  5  tab,  8  ref,  2  append. 

Descriptors:  'Streamflow,  'Hydrologic  data, 
•Data  collections,  'Florida,  Reviews,  Hydrology, 
Floods,  Natural  flow,  Regulated  flow,  Watersheds 
(Basins),  Stream  gages,  Gaging  stations,  Network 
design,  Project  planning,  Regression  analysis,  River 
forecasting. 

The  results  of  an  evaluation  of  the  streamflow  data 
network  in  Florida  as  part  of  a  nationwide  appraisal 


by  the  U.S.  Geological  Survey  during  fiscal  year 
1970  are  presented.  The  purpose  was  to  make  a 
statistical  evaluation  of  the  streamflow  data  pro- 
gram and  to  apply  the  results  in  the  design  of  the  fu- 
ture data  program.  Basic  steps  were  (1)  definition 
of  the  long-term  program  goals  in  quantitative 
terms,  (2)  examination  and  evaluation  of  all  availa- 
ble data  to  determine  its  adequacy  for  meeting  the 
joals,  and  ( 3 )  consideration  of  alternate  methods 
3(  data  collection  or  analyses  for  reaching  unmet 
joals.  Streamflow  information  was  considered  in 
our  categories:  (1)  data  for  current  use,  (2)  data 
or  planning  and  design,  (3)  data  on  long-term 
rends,  and  (4)  data  on  stream  environment.  Goals 
or  each  category  and  methods  of  providing  data 
or  reaching  these  goals  are  described.  Regression 
quations  were  developed  to  determine  the  flow 
haracteristics  within  specific  accuracy  goals  for 
ny  point  on  natural  flow  streams  in  Florida. 
Woodard-USGS) 
V71-11132 


;roundwater    in   the   waianae   dis- 
rict,  oahu,  hawaii, 

leological  Survey,  Washington,  D.C. 

ayoshi  J.  Takasaki. 

or  sale  by  the  U.S.  Geological  Survey,  Washing- 

>n,  D.C.  20242--Price  $1.50  per  set.  Geological 

urvey  Hydrologic  Investigations  Atlas  HA-358,  2 

leets,  1971.  Text,  6  fig,  4  map,  3  tab,  9  ref. 

escriptors:  'Water  resources  development, 
Hawaii,  •  Aquifers,  'Hydrogeology,  'Evapotrans- 
iration,  Phreatophytes,  Water  levels.  Ground- 
ater  movement,  Water  yield.  Water  utilization, 
asalts,  Water  wells, 
lentifiers:  Waianae  (Hawaii). 

he  principal  groundwater  reservoir  in  the  Wai- 
lae  District,  Oahu,  Hawaii,  is  the  Waianae  Vol- 
inic  Series.  Groundwater  movement  within  the 
servoir  is  partly  controlled  by  dikes  and  breccia, 
le  largest  user  of  groundwater  in  the  area  at  the 
esent  time  is  a  phreatophytic  growth  called 
awe.  Future  development  of  the  groundwater 
servoir  by  man  depends,  in  large  part,  on  depriv- 
g  the  extensive  kiawe  growth  from  using  the 
oundwater  in  the  intermontane  valleys.  Aside 
>m  that  part  of  rainfall  that  runs  off  to  sea  as 
erland  flow  during  infrequent  heavy  storms, 
arly  all  water  in  the  District  is  discharged  by  tun- 
Is,  springs,  wells,  and  evapotranspiration. 
scharge  to  sea  as  underflow  is  probably  negligi- 
!  as  groundwater  at  shallow  depths  near  the  coast 
s  a  high  chloride  content.  Most  recharge  takes 
ice  where  rainfall  is  highest  in  volcanic  terrane  in 
;  interior  mountains,  and  most  discharge  takes 
ice  where  rainfall  is  lowest  in  coralline  terrane 
ar  the  coast.  Most  water  is  evaporated  and  trans- 
ed  in  low-lying  areas,  where  groundwater  levels 
:  shallow  and  kiawe  grows  luxuriantly.  Heavy 
mping  would  not  lower  water  levels  sufficiently 
deprive  the  kiawe  of  water,  and  evapotranspira- 
n  would  remain  about  the  same.  The  most 
imising  areas  for  groundwater  development  are 
the  deeper  valleys  in  the  mountains.  (Knapp- 
GS) 
'1-11143 


PLICATION  OF  AN  ACOUSTIC  STREAM- 
OW-MEASURING  SYSTEM  ON  THE 
LUMBIA  RIVER  AT  THE  DALLES, 
EGON, 

logical  Survey,  Menlo  Park,  Calif, 
primary  bibliographic  entry  see  Field  07B. 
1-11151 


FECT      OF      LOW-FLOW      HYDROLOGIC 
GIMES   ON    WATER   QUALITY   MANAGE- 

NT, 

rth  Carolina  Water  Resources  Research  Inst., 
eigh. 

primary  bibliographic  entry  see  Field  05G 
1-11201 


THE  SYNTHESIS  OF  FLOWS  IN  NORTH 
CAROLINA  STREAMS  FOR  COMPUTER  SIMU- 
LATION EXPERIMENTS, 

North  Carolina  Water  Resources  Research  Inst., 

Raleigh. 

David  H.  Moreau. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  012,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  North  Carolina  Water  Resources 

Research  Institute,  Raleigh,  Report  UNC-WRRI- 

71-50,  Apr  1971,  1 12  p,  51  fig,  21  tab,  10ref,5ap- 

pend.  OWRR  Project  A-043-NC  (2). 

Descriptors:  'Computer  models,  Hydrologic  data, 
•Synthetic  hydrology,  'Time  series  analysis, 
•Sequential  generation,  'Statistical  models, 
'Model  studies,  'Streamflow,  'Simulation  analy- 
sis, Flow,  North  Carolina,  Streams. 

Except  in  special  cases,  multivariate  streamflow 
models  developed  in  the  past  have  been  restricted 
to  the  preservation  of  first  and  second  moments  of 
historical  streamflow  frequency  distributions,  rely- 
ing on  the  use  of  arbitrary  nomalizing  transforma- 
tions to  apply  the  models  to  those  frequently  en- 
countered instances  where  special  cases  are  not  ap- 
plicable.   This    work    extends    those    models    to 
preserve  third  moments  in  generated  records  of 
monthly  flows,  thus  avoiding  the  use  of  arbitrary 
transformations.  The  precision  and  accuracy  with 
which  system  performance  can  be  modelled  is  de- 
pendent on  the  choice  of  averaging  intervals  for 
streamflow  sequences.  While  some  systems  may  be 
adequately  described  using  monthly  averaging  in- 
tervals, extreme  events  such  as  floods  and  low  flows 
are  generally  measured  over  shorter  time  intervals, 
namely,  days  and   weeks.   However,   the   use   of 
shorter  intervals  will  likely  lead  to  extraneous  detail 
during  much  of  the  simulation,  create  problems  of 
data  storage,  and  increase  computational  expense 
significantly.  Methods  are  reported  here  to  either 
assign  probabilities  to  the  occurrence  of  extreme 
events  of  sub-month  duration  or  to  generate  obser- 
vations on  maximum  or  minimum  sub-month  flows. 
Methods  are  then  presented  to  superimpose  daily 
and  weekly  sequences  on  monthly  flows  only  as 
they  may  be  required  for  system  simulation.  Empir- 
ical work  is  based  on  streams  in  North  Carolina  and 
other  selected  gages  in  the  eastern  and  southeast- 
ern sections  of  the  United  States.  (Howells-North 
Carolina  State) 
W71-1I202 


METHODS  EMPLOYED  IN  STUDYING  THE 
MIXING  MECHANISM  AT  THE  CONFLUENCE 
OF  THE  BROAD  AND  SALUDA  RIVERS, 
COLUMBIA,  SOUTH  CAROLINA, 

South  Carolina  Univ.,  Columbia. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-11222 


FLOODS  OF  NOVEMBER  1965  TO  JANUARY 
1966  IN  THE  GILA  RIVER  BASIN,  ARIZONA 
AND  NEW  MEXICO,  AND  ADJACENT  BASINS 
IN  ARIZONA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04A 

W71-1I251 


FLOOD  ROUTING  IN  THE  JAMES  RIVER, 

Virginia  Polytechnic  Inst.,  Blacksburg.   Dept.  of 
Civil  Engineering. 

Dinshaw  Contractor,  and  James  M.  Wiggert. 
Paper  presented  at  52nd  Annual  Meeting  of  the 
American  Geophysical  Union,  April  12-16,  1971, 
Washington,  D.C.  38  p,  24  fig,  5  tab,  1  ref.  OWRR 
Project  A-036-VAO). 

Descriptors:  'Floods,  'Computer  models,  'Simula- 
tion analysis,  'Virginia,  'Flood  routing,  Hydro- 
graph  analysis,  Numerical  analysis,  Routing,  Com- 
puter programs,  Digital  computers,  Hydrographs, 
Flood  routing,  Streamflow  forecasting. 
Identifiers:  Inplicit  method,  James  River  (Va). 


WATER  CYCLE— Field  02 
Streamflow  and  Runoff— Group  2E 

A  computer  program  was  developed  to  compute 
the  flows  in  the  James  River,  Virginia,  at  22  loca- 
tions along  its  length.  The  program  uses  the  implicit 
method  of  solution  of  the  partial  differential  equa- 
tions of  continuity  and  motion.  As  far  as  is  practica- 
ble, cross-section  data  of  the  river  is  used  in  the  ap- 
propriated terms  in  the  formulation  of  the  solution. 
Provision  for  the  introduction  of  tributary  flows- 
both  gaged  and  ungaged-is  made,  and  the  effect  of 
operation  of  existing  dams  on  the  river  is  in- 
troduced into  the  program.  (See  also  W71-1 1318) 
(Knapp-USGS) 
W71-11317 


A  COMPUTER  MODEL  OF  FLOOD  FLOWS  IN 
THE  JAMES  RIVER, 

Virginia  Polytechnic  Inst.,  Blacksburg.   Dept.  of 
Civil  Engineering. 

D.  N.  Contractor,  and  J.  M.  Wiggert. 
Paper  presented  at  Symposium  on  Flow-Its  Mea- 
surement and  Control  in  Science  and  Industry,  May 
10-14,  1971,  Pittsburgh,  Pennsylvania,  sponsored 
by  The  Instrument  Society  of  America,  Pittsburgh 
28  p,  1 1  fig,  2  tab,  5  ref.  OWRR  Project  A-036-VA 

Descriptors:  'Floods,  'Computer  models,  'Simula- 
tion analysis,  'Virginia,  Hydrograph  analysis,  Nu- 
merical analysis,  Routing,  Computer  programs, 
Digital  computers,  Hydrographs,  Flood  routing, 
Streamflow  forecasting. 
Identifiers:  Implicit  method,  James  River  (Va). 

A  computer  model  was  developed  for  flood  flows  in 
the  James  River  in  Virginia.  If  the  inflow  hydro- 
graph  at  the  head  of  the  river,  the  hydrographs  of 
the  tributaries  and  the  boundary  condition  at  the 
mouth  of  the  river  are  specified,  the  computer  pro- 
gram determines  the  flow  parameters  at  selected 
stations  along  the  river.  Twenty-two  stations  were 
chosen  along  the  river  (260  miles  long)  and  the 
cross-sectional  shape  of  the  river  at  these  stations 
was  specified.  Numerical  solutions  of  the  unsteady, 
open  channel  flow  equations  of  continuity  and  mo- 
mentum were  obtained  by  the  implicit  method. 
Storm  data  of  1 967  were  used  to  test  the  effective- 
ness of  the  computer  model.  Measured  and  pre- 
dicted flow  parameters  were  compared  at  several 
stations  along  the  river;  the  model  was  validated 
(See  also  W71-1 13 17)  (Knapp-USGS) 
W71-11318 


A  GENERAL  DESCRIPTION  OF  ISOCHRONE 

CURVES      FOR      MOUNTAIN      RIVERS      OF 

NORTHEASTERN    USSR    (Obshchaya     kharak- 

tenslika   krlvykh   izokhron   gornykh   rek   Severo- 

Vostoka  SSSR), 

Gidrometeorologicheskii  Institut,  Odessa  (USSR). 

Ye.  D.  Gopchenko. 

Meteorologiya  Klimatologiya  i  Gidrologiya,  No  6  d 

192-196,  1970.  1  fig,  1  tab,  8  ref. 

Descriptors:  'Watersheds  (Basins),  'Runoff, 
'River  systems,  Hydrographs,  Streamflow,  Mathe- 
matical studies.  Time  lag. 

Identifiers:  'USSR,  Mountain  rivers,  Isochrones, 
Traveltime. 

In  formulas  of  maximum  runoff,  distribution  curves 
define  the  effects  of  the  shape  of  a  basin  on  the  ar- 
rival of  runoff  at  the  outlet.  Equidistant  curves  are 
drawn  for  a  total  of  69  mountain  river  basins  in  the 
northeastern  USSR  with  drainage  areas  ranging  in 
size  from  1 85  sq  km  to  several  thousand  sq  km.  The 
basins  have  a  variety  of  shapes,  ranging  from  simple 
uniform  widths  to  systems  with  very  complex  con- 
figurations. A  table  is  given,  describing  the  rivers 
and  the  geometric  shapes  of  the  basins  as  they 
apply  to  concave,  convex  and  rectilinear  curves 
(Josefson-USGS) 
W7I-11321 


EFFECTS     OF     VARIABLE     INTENSITY     OF 
RAINFALL  ON  RUNOFF  IN  THE  NORTHERN 
CAUCASUS  (O  neravnomernosti  khoda  livney  na 
Severnom  Kavkaze), 
Gidrometeorologicheskii  Institut,  Odessa  (USSR). 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


For  primary  bibliographic  entry  see  Field  02A. 
W71-1I322 


CHANNEL      PROCESSES      ON      REGULATED 
NAVIGABLE  RIVERS  (Ruslovyye  protsessy  na  su- 
dokhodnykb  rekakb  s  zaregullrovannym  stokom), 
For  primary  bibliographic  entry  see  Field  08B. 
W71-I1331 


RUNOFF  AND  WATER  BALANCE  OF  RIVER 
BASINS  OF  THE  KIRGHIZ  SSR  (Stok  i  vodnyy 
balans  rechnykh  basseynov  Kirgizli), 

Sredneazyatskii  Nauchno-Issledovatelskii 

Gidromeorologicheskii  Institut,  Tashkend  (USSR). 

A.  T.  Il'yasov. 

Sredneaziatskiy  Nauchno-Issledovatel'skiy 

Gidrometeorologicheskiy    Institut   Trudy,    No   43 

(58);  Leningrad,  1969.  296  p,  61  fig,  59  tab,  I  19 

ref. 

Descriptors:  "Runoff,  "Water  balance,  'River 
basins,  "Hydrologic  data,  "Hydrologic  cycle, 
Precipitation  (Atomospheric),  Rainfall-runoff  rela- 
tionships, Hydrography,  Groundwater,  Snow, 
Glaciers,  Ice,  Hydrographs,  Climatic  data.  Valleys, 
Mudflows,  Seasonal,  Water  levels,  Evaporation, 
Streamflow. 

Identifiers:  "USSR,  "Kirghiz  SSR,  Central  Asia, 
Regionalization. 

This  monograph,  consisting  of  16  chapters,  is 
devoted  to  a  study  of  the  hydrography,  water 
balance  and  runoff  regime  of  the  Kirghiz  SSR. 
Various  phases  of  the  hydrologic  cycle  are  ex- 
amined, including  rainfall,  snow,  evaporation, 
groundwater,  ice  and  glaciers,  and  low  streamflow. 
Special  attention  is  paid  to  the  water  balance  of 
mountain  basins  and  of  valleys  between  mountains 
in  the  Republic.  The  concluding  section  examines 
the  hydrologic  regionalization  of  the  area,  which  is 
mapped  and  tabulated  according  to  seasonal  dis- 
tribution of  runoff  and  synchronous  fluctuations  in 
annual  discharge.  (Josefson-USGS) 
W71-1I333 


BUOYANT  SLOT  JETS  INTO  STAGNANT  OR 
FLOWING  ENVIRONMENTS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
Lab.  of  Hydraulics  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05B. 
W7I-I1340 


TRANSITING  COASTAL  RIVER  CHANNELS, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  08B. 
W71-1I343 


ANALYSIS  OF  MAJOR  RIVER  SYSTEMS  AND 
THEIR  DELTAS:  PROCEDURES  AND  RA- 
TIONALE, WITH  TWO  EXAMPLES, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

J.  M.  Coleman,  and  L.  D.  Wright. 
Louisiana  State  University  Coastal  Studies  Institute 
Technical  Report  No  95,  April  15,  1971.  125  p,  24 
fig,   I   tab,  91    ref,  2  append.  ONR  Contract  No 
N000I4-69-A-02 1  I  -0003,  Project  No  NR  388  002. 

Descriptors:  "River  systems,  "Deltas, 

•Geomorphology,  Reviews,  River  basins.  Valleys, 
Alluvium,  Streamflow,  Runoff,  Hydrologic  cycle, 
Flood  plains,  Environmental  effects,  Computer 
programs,  Oceanography. 

A  review  of  data  concerning  the  great  river  and 
delta  systems  of  the  world  are  presented.  In  the 
basin,  alluvial  valley,  and  delta  geomorphic  and  en- 
vironmental parameters  including  the  relative  areas 
of  various  deltaic  provinces,  distributary  patterns, 
landform  types,  river  mouth  and  bar  types,  and 
deltaic  bulge  subaerial  and  subaqueous  geometry 
are  determined.  Process  parameters,  including 
discharge,  flood  peakedness,  sediment  load, 
discharge  efficiency,  climate,  etc.,  are  considered. 


The  oceanographic  regimes  of  the  receiving  basin 
are  treated  in  detail.  In  addition  to  tides,  winds, 
coastal  currents,  and  continental  shelf  topography, 
wave  climate  and  wave  power  variations  along  a 
delta  coast  are  analyzed  by  a  computer  program 
which  was  developed  for  that  purpose.  This  pro- 
gram takes  into  account  the  effects  of  wave  refrac- 
tion, shoaling,  and  frictional  attenuation  over  vary- 
ing subaqueous  topographies.  The  parameters  mea- 
sured have  been  arranged  in  a  hierarchical  fashion 
to  facilitate  input  into  a  retrieval-comparison  com- 
puter program.  (Woodard-USGS) 
W7I-11344 


PROBABILITIES  OF  OBSERVED  DROUGHTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

Jaime  Millan,  and  Vujica  Yevjevich. 

Colorado  State  University  Hydrology  Paper  No  50, 

June  1971.  50  p,  12  fig,  9  tab,  12  ref,  3  append. 

NSFGrantGK-11564. 

Descriptors:   "Droughts,   "Probability,  "Forecast- 
ing, Mathematical  studies,  Stochastic  processes, 

Precipitation  (Atmospheric),  Runoff,  Hydrology, 

Hydrologic     cycle.     Model     studies,  Equations, 
Analytical  techniques. 

Identifiers:      "Drought      probability,  "Drought 
forecasting. 

A  method  is  presented  for  computing  the  probabili- 
ty or  recurrence  period  of  historical  droughts  by 
using  the  longest  negative  run-length  and  the  lar- 
gest negative  run-sum  as  basic  parameters  of  sam- 
ples of  a  given  size,  and  by  using  a  given  probability 
of  the  truncation  level,  a  given  autocorrelation 
coefficient,  and  a  given  skewness  coefficient.  The 
application  of  this  method  to  selected  annual  ru- 
noff and  precipitation  series  demonstrates  its  feasi- 
bility. The  statistical  experimental  method  in 
generating  large  numbers  of  samples  is  used  to 
compute  frequency  distributions  as  the  estimates  of 
probability  distributions  of  the  longest  negative 
run-length  and  of  the  largest  negative  run-sum  in  a 
sample  of  size  N,  as  descriptors  of  the  largest 
historical  droughts,  for  normal  and  nonnormal  in- 
dependent and  dependent  stationary  stochastic 
processes  which  follows  the  first-order  linear  au- 
toregressive  model.  Experimentally  obtained 
values  are  checked  with  theoretical  results  for  the 
distribution  of  the  longest  negative  run-length 
when  the  observations  are  independent.  A  set  of 
graphs  and  a  set  of  tables  are  presented  to  make  the 
numerical  values  readily  usable.  Good  approxima- 
tions for  practical  computations  are  demonstrated 
by  fitting  lognormal  probability  distributions  to  the 
experimentally  obtained  frequencies.  (Woodard- 
USGS) 
W71-11345 


ANALYSIS  OF  STREAM-TEMPERATURE 
VARIATIONS  IN  THE  UPPER  DELAWARE 
RIVER  BASIN,  NEW  YORK, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02H. 

W71-11350 


A    PROPOSED    STREAMFLOW    DATA    PRO- 
GRAM FOR  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07A. 

W7I-1  1360 

2F.  Groundwater 


EFFECT  OF  NON-DARCIAN  BEHAVIOR  ON 
THE  CHARACTERISTICS  OF  TRANSIENT 
FLOW, 

Pittsburgh  Univ.,  Pa.  Dept.  of  Civil  Engineering; 

and     Wisconsin     Univ.,     Milwaukee.     Dept.     of 

Mechanics;    and    Northwestern    Univ.,    Evanston. 

Dept.  of  Civil  Engineering. 

Hameed  Elnaggar,  Gabor  Karadi,  and  Raymond  J. 

Krizek. 


Journal  of  Hydrology,  Vol  13,  No  2,  p  127-138, 
June  1971.  12p,6fig,  13ref. 

Descriptors:  "Unsteady  flow,  "Groundwater  move- 
ment, "Clays,  "Soil  water  movement,  "Darcys  law, 
Seepage,  Hydraulic  conductivity,  Hydraulic 
gradient.  Unsaturated  flow,  Saturated  flow,  Nu- 
merical analysis,  Consolidation. 
Identifiers:  "Non-Darcian  flow. 

A  modified  form  of  the  boundary  value  problem 
describing  the  one-dimensional  transient  flow  in 
clay  soils  is  formulated  to  include  a  non-Darcian 
flow  law  with  a  threshold  gradient.  The  solution  is 
obtained  by  matrix  techniques,  and  calculated 
results  are  compared  with  results  obtained  by 
matrix  techniques,  and  calculated  results  are  com- 
pared with  results  obtained  from  conventional  one- 
dimensional  theory.  Both  the  time  rates  of  settle- 
ment and  the  ultimate  settlement  are  significantly 
affected.  The  existence  of  a  threshold  gradient 
causes  a  substantial  decrease  in  the  total  ultimate 
settlement  due  to  consolidation.  Based  on  the  ex- 
cellent agreement  between  results  calculated  by 
the  matrix  technique  for  the  limiting  case  of  zero 
threshold  gradient  and  the  results  obtained  directly 
from  classical  consolidation  theory,  the  proposed 
method  of  solution  is  judged  to  be  quite  accurate. 
In  addition,  by  use  of  an  averaging  procedure  for 
small  increments  of  time,  an  iterative  modification 
to  this  method  is  readily  adaptable  to  the  solution 
of  problems  involving  time-dependent  material 
parameters. 
W71-11069 


EVALUATION  OF  MEASUREMENT   ERRORS 
BY  REPEATED  PUMPING  TESTS, 

Pennsylvania  State  Univ.,  University  Park.  Dept.  of 

Geology  and  Geophysics. 

S.  H.  Siddiqui  and  R.  R.  Parizek. 

Journal  of  Hydrology,  Vol  13,  No  2,  p  182-19], 

June  1971.  10  p,  5  tab,  7  ref. 

Descriptors:  "Aquifer  characteristics,  "Drawdown, 
"Specific  capacity,  "Pumping,  "Statistical 
methods.  Data  processing,  Transmissivity,  Varia- 
bility, Water  level  fluctuations,  Discharge  (Water), 
Water  yield,  Water  wells. 
Identifiers:  "Pumping  tests,  "Aquifer  evaluation. 

A  pumping  test  was  replicated  three  separate  times 
on  a  well  near  State  College,  Pennsylvania  under 
controlled  conditions  to  evaluate  the  magnitude  of 
error  and  precision  that  can  be  achieved  in  measur- 
ing drawdown  and  specific  capacity.  Three  step- 
drawdown  tests  were  conducted  and  eleven  dif- 
ferent steps  were  used  during  each  of  the  three 
tests.  Pumping  rates  ranged  from  60  to  109  gallons 
per  minute.  The  grand  mean  and  standard  devia- 
tion of  the  specific  capacity  values  for  the  three 
tests  are  1 1 .825  gpm/ft  and  0.722.  Analysis  of  vari- 
ance showed  that  the  variation  in  specific  capacity 
due  to  variations  in  pre-pumping  water  levels  and 
pumping  rates  significant. 
W71-11073 


UNSTEADY  FREE  SURFACE  GROUND  WATER 
SEEPAGE, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Engineering. 
Rameshwar  D.  Verma,  and  Wilfried  Brutsaert. 
Journal     of     the     Hydraulics     Division,     ASCE 
Proceedings,  Vol  97,  HY8,  Paper  8337,  p  1213- 
1229,  August  1971.  17  p,  9  fig,  1  tab,  30  ref,  ap- 
pend. 

Descriptors:  "Groundwater  movement,  "Unsteady 
flow,  "Seepage,  "Aquifers,  "Water  table,  Draw- 
down, Dupuit-Forchheimer  theory,  Darcys  law, 
Mathematical  models,  Hydraulic  models,  Numeri- 
cal analysis,  Aquifer  characteristics. 
Identifiers:  "Hele-Shaw  models. 

Seepage  in  a  two-dimensional  unconfined  aquifer 
of  rectangular  cross  section  is  analyzed  to  allow 
prediction  of  the  fall  of  the  free  surface  and  the  rate 
of  outflow  into  an  adjoining  water  body  which  fully 
penetrates  the  aquifer.  Use  is  made  of  saturated 


Darcy  flow  theory  with  and  without  the  Dupuit  as- 
sumptions. If  the  length  of  the  aquifer  is  larger  than 
four  times  its  depth,  the  Dupuit  assumptions  can  be 
applied  to  predict  positions  of  the  water  table  with 
adequate  precision.  Numerical  results  obtained  by 
the  two-dimensional  flow  model  are  in  agreement 
with  those  obtainable  experimentally  by  means  of 
the  Hele-Shaw  model. 
W71-U078 


THE  NUBIAN  ARTESIAN  BASIN,  ITS  RE- 
GIONAL HYDROGEOLOGICAL  ASPECTS  AND 
PALAEOHYDROGEOLOGICAL  RECON- 

STRUCTION, 

Egyptian  Desert  Inst.,  Cairo.  Water  Resources  Div 
I.  H.  Himida. 

In:  Wellington  Symposium  -  The  Results  of 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology,  Vol  9,  No  2,  p  89- 
116,  1970.  28  p,  4  fig,  51  ref. 

Descriptors:  *Hydrogeology,  'Paleohydrology, 
•Groundwater  basins,  Aquifers,  Sedimentation, 
Connate  water,  Saline  water  intrusion,  Artesian 
wells,  Confined  water,  Water  quality,  Aquifer 
characteristics,  Geochemistry,  Weathering, 
Leaching. 

Identifiers:  'Nubian  basin  (Africa),  'Experimental 
watersheds. 

Geological,  hydrogeological  and  hydrogeochemi- 
cal  data  are  used  for  interpretation  of  the  regional 
hydrogeological  aspects  and  evolutionary  history  of 
one  of  the  most  extensive  artesian  basins  in  the 
world,  the  Nubian  Basin  in  North-East  Africa.  The 
occurrence  of  thick  water-bearing  formations  con- 
taining highly  saline  water  and  brines  in  the 
northern  regions  of  the  Nubian  Artesian  Basin  is 
explained  by  the  fact  that  these  formations  were 
mainly  deposited  in  marine  environments.  The  oc- 
currence of  extensive  water-bearing  formations 
containing  fresh  water  in  the  central  and  southern 
regions  of  the  artesian  basin  is  explained  by  the  fact 
that  these  areas  were  mainly  developed  in  con- 
tinental environments  where  they  have  long  been 
subjected  to  processes  of  infiltration  of  fresh 
meteoric  water  in  the  water-bearing  formations 
with  displacement  of  any  original  saline  water.  The 
widespread  transgression  of  the  sea  from  north  to 
south  in  Middle  Cretaceous  times  covered  an  ex- 
tensive area  in  the  central  part  of  the  artesian  basin 
that  previously  developed  in  continental  environ- 
ments. Accordingly,  the  pre-existing  freshwater 
horizons  in  these  regions  were  contaminated  by 
saline  sea  water.  Contamination  by  saline  sea  water 
was  most  pronounced  in  the  uppermost  water-bear- 
ing horizons  and  gradually  decreased  downwards. 
In  such  regions  it  is  normally  expected  that  even 
after  a  long  period  of  washing,  the  groundwater 
mineralization  of  the  upper  horizons  should  be 
higher  than  that  in  the  lower  horizons.  (Knapo- 
USGS)  vv 

W7I-11101 


INFLUENCE  OF  FRACTURED  ROCKS  ON  THE 

RECESSION  CURVE  IN  LIMITED 

CATCHMENT  AREAS  IN  HILL  COUNTRY:  A 

RESULT  OF  REGIONAL   RESEARCH   AND  A 

FIRST      EVALUATION      OF      RUNOFF      AT 

HYDROGEOLOGICAL  EXPERIMENTAL 

BASINS, 

Bonn     Univ.     (West     Germany).     Institut     fuer 

Geologie;  and  Geological  Survey  of  North-Rhine- 

Westfalia  (West  Germany). 

For  primary  bibliographic  entry  see  Field  02A. 

W71-11105 


HYDROGEOCHEMICAL   BALANCE   OF  USSR 
LANDS  (O  gidrogeokhtmicheskom   balanse  terrl- 

lorii  SSSR), 

Akademiya  Nauk  SSSR.  Institut  Geoloeii. 

V.  P.  Zverev. 

Akademiya  Nauk  SSR  Doklady,  Vol  198,  No  1    p 

161-163,  1971.  3  p,  1  tab,  7  ref. 


Descriptors:  'Ion  transport,  'Water  chemistry, 
•Subsurface  flow,  'Surface  runoff,  *Salts,  Salinity, 
Gravitational  water,  Subsurface  runoff.  Ground- 
water movement,  Precipitation  (Atmospheric), 
Geochemistry,  Sulfates,  Sodium,  Calcium,  Bicar- 
bonates. 

Identifiers:  'USSR,  European  USSR,  Soviet  Far 
East,  Chlorine,  Hydrogeochemistry,  Balance  equa- 
tions, Mineralization. 

Subsurface  flow  of  aqueous  solutions,  moving 
between  areas  of  groundwater  inflow  and  outflow, 
is  the  sum  of  the  ions  dissolved  from  aquifers  and 
those  entering  groundwater  with  recharge.  The 
movement  of  salts  in  atmospheric  precipitation  is  a 
major  contributor  to  ionic  flow  in  areas  of  heavy 
precipitation  near  a  seacoast.  The  areas  examined 
are  the  northwestern  part  of  the  European  USSR 
and  the  Soviet  Far  East,  where  precipitation  is  the 
primary  source  of  sodium,  chlorine  and  sulfates. 
Surface  runoff  plays  a  predominant  role  in  the  total 
ionic  flow  of  excessively  wet  regions  and  areas  of 
perennially  frozen  rocks.  In  most  cases,  surface  ru- 
noff is  the  major  source  of  calcium  and  bicar- 
bonates.  Subsurface  chemical  flow,  which  is 
predominant  in  dry  zones,  contains  large  amounts 
of  sodium,  chlorine,  sulfates,  and  bicarbonates. 
Subsurface  chemical  flow  in  dry  zones  is  the  prime 
source  of  accumulation  of  salts  in  inland  waters  and 
local  depressions.  (Josefson-USGS) 
W71-1U16 


APPLICABILITY  OF  MATHEMATICAL 
MODELS  OF  GROUNDWATER  FLOW 
SYSTEMS  TO  HYDROGEOCHEMICAL  EX- 
PLORATION, 

Idaho  Bureau  of  Mines  and  Geology,  Moscow 
Roy  E.  Williams. 

Idaho  Bureau  of  Mines  and  Geology  Pamphlet  144 
May  1970.  13  p,  10  fig,  30  ref. 

Descriptors:  *Geochemistry,  'Groundwater  basins, 
•Groundwater  movement,  'Mathematical  models, 
Reviews,  Surveys,  Investigations,  Aqueous  solu- 
tions, Water  chemistry.  Discharge  (Water),  Water 
circulation,  Aquifers,  Water  levels,  Exploration. 
Identifiers:  'Geochemical  prospecting. 

Mathematical  models  may  be  used  as  a  means  of 
analyzing  patterns  of  groundwater  flow  in 
geochemical  prospecting.  The  flow  systems  de- 
picted by  these  models  provide  insight  into  the 
source  areas  for  geochemical  anomalies  observed 
in  groundwater.  The  procedure  proposed  consists 
of  the  identification  of  geochemically  anomalous 
groundwater  discharge  zones  by  a  basin-wide  sam- 
pling program.  The  recharge  areas  from  which  the 
anomalous  groundwater  emanates  are  determined 
by  the  construction  of  mathematical  models  of  the 
groundwater  flow  system  of  the  basin  in  which  the 
discharge  area  occurs.  The  criteria  on  which  the 
mathematical  models  are  based  must  be  deter- 
mined by  hydrogeologic  investigation. 
W7I-11131 


COMPARISON  OF  RESULTS  OBTAINED  BY 
DIGITAL  COMPUTER  AND  BY  VISCOUS 
FLOW  MODELS  FOR  FLOW  IN  TWO-LAYER 
POROUS  MEDIUM, 

Institut  Za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

D.  Babac,  and  B.  Matic. 

TT  69-51009/2  Translated  from  Serbo-Croatian. 

Available  from  US  Dept.  of  Commerce,  Nat.  Tech. 

Inf.  Service,  Springfield,  Va.  22151.  Translations, 

Institute  'Jaroslav  Cerni',  Vol  15,  No  46   p  41-44 

1 969.  4  p,  6  fig,  2  ref. 

Descriptors:    'Surface-groundwater   relationships, 

•Groundwater    movement,     'Hydraulic    models, 

•Flood  plains,  'Mathematical  models,  Simulation 

analysis,  Anisotropy,  Dupuit-Forchheimer  theory, 

Infiltration,      Reservoir      leakage,      Percolation, 

Hydrogeology. 

Identifiers:  'Hele-Shaw  models. 


WATER  CYCLE-Field  02 
Groundwater — Group  2F 

The  groundwater  regime  of  two-layer  porous  media 
has  great  practical  interest,  because  most  alluvial 
regions  have  such  aquifer  systems.  This  can  be  stu- 
died by:  (a)  analytical  solution  of  differential  equa- 
tions; (b)  method  of  water  balance;  (c)  hydrologi- 
cal  methods;  and  (d)  model  investigations  (physi- 
cal models,  electric  analog  models,  viscous  flow 
models),  and  by  combinations  of  these  methods.  In 
the  two-layer  porous  medium  considered,  the  lower 
layer  has  the  higher  hydraulic  conductivity.  Com- 
puter solution  of  this  problem  is  based  on  the  as- 
sumption of  limit  anisotropy;  the  flow  in  the  lower 
layer  is  considered  to  be  exclusively  horizontal  to 
satisfy  Dupuit's  condition  of  parallel  stream  lines, 
while  the  flow  in  the  surface  layer  is  exclusively 
vertical  and  obeys  Darcy's  law.  By  this  method  the 
groundwater  regime  was  calculated  on  a  digital 
computer  for  a  number  of  profiles  of  the  Danube 
flood  plain  near  the  Djerdap  reservoir.  The  follow- 
ing data  were  available:  (a)  piezometric  heads;  (b) 
hydraulic  conductivity;  and  (c)  geologic  and 
hydrologic  data.  In  order  to  define  more  precisely 
the  conditions  of  flow  near  the  levees  and  to  make 
some  corrections  in  the  computer  program  if 
necessary,  investigations  were  also  made  on  a  vix- 
cous  analog  model.  (Knapp-USGS) 
W71-11139 


HYDROLOGY,  ACTIVITY,  AND  HEAT  FLOW 
OF  THE  STEAMBOAT  SPRINGS  THERMAL 
SYSTEM,  WASHOE  COUNTY,  NEVADA, 

Geological  Survey,  Washington,  D.C. 
Donald  E.  White. 

For  sale  by  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  DC. 
20402  -  Price  $  1 .25  (paper  cover).  Geological  Sur- 
vey Professional  Paper  458-C,  1968.  109  d  49  fie 
41  tab,  89  ref.  6' 

Descriptors:  'Nevada,  'Hot  Springs,  'Geysers, 
•Thermal  springs,  *Subsurface  waters,  Mineral 
water,  Thermal  water,  Heated  water,  Water  vapor, 
Water  chemistry,  Confined  water,  Magmatic  water. 
Percolating  water,  Groundwater  movement, 
Radioactivity,  Chemical  analysis,  Lava,  Steam, 
Geomorphology,  Water  pressure,  Circulation. 
Identifiers:  'Steamboat  Springs  (Nev),  'Reno 
(Nev),  'Washoe  County  (Nev). 

Investigations  conducted  from  June  1945  to  Au- 
gust 1952  within  the  Steamboat  Springs  thermal 
area,  9  miles  southeast  of  Reno,  Nevada,  seems  to 
indicate   that   a   large    magma   body,   possibly   a 
batholith,  some  20,000  feet  below  the  surface,  is 
the  source  for  the  heat  in  these  hot  springs.  Form- 
ing the  basement  are  granitic  and  metamorphic 
rocks  ranging  in  age  from  the  Cretaceous  to  the 
Miocene    which    are    overlain    by    Pliocene    and 
Pleistocene  sediments  of  volcanic  origin.  This  study 
attempted  to  determine  the  heat  flow  and  whether 
surface  water  from  local  precipitation  was  chan- 
neled by  convection  to  these  thermal  springs.  Field 
measurements  were  obtained  from  wells  drilled  in 
1920  for  resort  purposes.  The  main  aquifer  is  95 
feet  below  the  surface  with  variations  from  40  to 
170  feet.  Recharge  was  greater  in  the  vicinity  of  the 
springs  themselves  than  in  the  area  of  Steamboat 
Creek.  Local  snow  and  rainfall  played  a  large  part 
in  these  water  levels.  It  is  believed  that  surface 
water  gaining  access  to  the  overlying  geologic  for- 
mations migrates  down  joint  and  fault  systems  until 
it  reaches  sufficient  depth  to  have  its  temperature 
increased  to  such  a  point  that  its  vixcosity  and  den- 
sity is  substantially  lowered.  In  this  condition  it  is 
forced  upward  seeking  outlets  on  the  surface.  Ini- 
tial heating  is  believed  to  occur  at  10,000  ft,  and 
upon  rising  to  the  2,000-ft  level  the  water  com- 
mences to  boil  due  to  pressure  release.  This  reduc- 
tion of  pressure  occurs  at  about  2000  ft  depending 
upon  the  local  barometric  pressure.  Change  in  air 
pressure  greatly  affected  the  rate  of  discharge  of 
some  of  these  springs.  Barometric  response  seemed 
to   take   place   in    the    upper   350   feet   of  each 
subsystem.    The    total    surface    discharge    of   all 
systems  into  Steamboat  Creek  was  approximately 
600gpm.(Glasby-USGS) 
W71-11141 


Field  02— WATER  CYCLE 
Group  2F — Groundwater 


GROUND-WATER  QUALITY  AND  STRUC- 
TURAL CONTROL  IN  SOUTHEASTERN  VIR- 
GINIA, 

Marshall    Univ.,   Huntington,   W.    Va.    Dept.    of 

Geology;  and  Old  Dominion  Univ.,  Norfolk,  Va. 

Dept.  of  Geophysical  Sciences. 

W.  S.  Rogers,  and  R.  S.  Spencer. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

8,  p  23 1 3-23 1 7,  August  197 1 .  5  p,  3  fig,  1 4  ref. 

Descriptors:  *Water  chemistry,  •Structural  geolo- 
gy, *Water  quality,  *Salinity,  *Stratigraphy,  Water 
levels,  Virginia,  Hydrogeology,  Groundwater 
movement,  Faults  (Geology),  Geologic  control, 
Geochemistry,  Groundwater  barriers,  Chlorides, 
Coastal  plain,  Confined  water.  Aquifers, 
Aquicludes. 

Investigations  into  the  stratigraphy,  structure, 
piezometric  surfaces,  and  groundwater  chloride 
concentrations  of  the  York-James  peninsula  and 
adjacent  Coastal  Plain  areas  to  the  south  indicate 
that  these  geologic  factors  display  a  mutual  depen- 
dence. North-south  e-log  correlations  across  the 
area  support  existence  of  the  proposed  Hampton 
Roads  fault  in  the  vicinity  of  the  James  River. 
Isochlor  contour  trends  subparallel  to  the  James 
River  in  the  York-James  peninsula,  and  piezomet- 
ric surfaces  show  a  marked  dissimilarity  on  either 
side  of  this  river  boundary.  The  high  chloride  con- 
centrations in  this  area,  plus  the  disruption  of  the 
groundwater  system,  imply  fault  control  and  incur- 
sions of  saline  waters  along  the  Hampton  Roads 
fault  zone  during  times  of  recurrent  movement.  A 
similar  situation  exists  near  the  confluence  of  the 
James  River  with  the  Chesapeake  Bay,  where  a 
disrupted  piezometric  surface  and  a  high  chloride 
zone  are  found  in  conjunction  with  a  proposed 
north  to  northwesterly  trending  fault  zone,  the  Nor- 
folk Hinge.  Highest  chloride  concentrations, 
greatest  disruption  of  the  piezometric  surface,  and 
greatest  stratigraphic  displacement  occur  near  the 
intersection  of  these  two  faults.  (Knapp-USGS) 
W71-11205 


WATER-TABLE  EFFECTS  ON  SEACOASTS, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

Richard  J.  Russell. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 
8,  p  2343-2348,  August  1971.  6  p,  2  fig,  14ref. 

Descriptors:  'Water  level  fluctuations,  *Water  ta- 
ble, 'Coasts,  'Diagenesis,  *Leaching,  Sea  level, 
Tides,  Groundwater  movement.  Topography, 
Beaches,  Beach  erosion,  Carbonate  rocks,  Water 
chemistry. 
Identifiers:  •Beach  rock. 

Calcareous  cementation  of  unconsolidated  sedi- 
ments and  soils  within  the  zone  of  water-table  fluc- 
tuation in  tropical  climates  results  in  the  develop- 
ment of  widespread  layers  of  water-table  rock  that 
extend  between  beach  rock  and  stream  rock  out- 
crops as  well  as  for  considerable  distances  inland. 
Along  cliffy  coasts  in  any  climate,  the  water  table 
separates  weathered  and  leached  rock,  which  is 
readily  erodible,  from  underlying  sections  of  rela- 
tively resistant  rock.  Along  seacoasts,  the  water- 
table  boundary  commonly  is  expressed  by  the 
presence  of  platforms,  shoals,  and  erosionally  flat- 
tened bedrock  in  beaches  (pseudo-beach  rock). 
For  the  reason  that  coastal  retreat  lowers  water  ta- 
bles, truncated  flats  commonly  develop  at  succes- 
sively lower  levels,  and  the  resulting  topography  is 
subject  to  misinterpretation,  such  as  the  postula- 
tion  of  a  very  recent,  somewhat  higher,  stand  of  sea 
level.  (Knapp-USGS) 
W71-I1209 


COMPARISON  OF  METHODS  FOR  EVALUAT- 
ING AQUIFER  CHARACTERISTICS, 

Hittman  Associates,  Columbia,  Md.  Environmental 

Sciences  and  Engineering  Dept. 

Michael  A.  Nawrocki. 

Groundwater,  Vol  9,  No  4,  p  6-11,  July-August 

1971   6  p.  6  fig,  2  tab,  I  3  ref. 


Descriws:  'Aquifer  characteristics,  'On-site  tests, 
•Pumping,  'Drawdown,  'Theis  equation,  Ground- 
water movement,  Water  levels,  Water  level  fluctua- 
tions, Missouri,  Transmissivity,  Permeability, 
Specific  yield,  Storage  coefficient,  Observation 
wells. 
Identifiers:  'Aquifer  evaluation,  Pumping  tests. 

Nonequilibrium  pumping  tests  were  performed  at 
two  widely  separated  sites  consisting  of  one 
pumped  and  two  observation  wells  each.  The  wells 
at  both  sites  bottomed  in  the  same  stratigraphic  for- 
mation; at  one  site  a  confined  aquifer  was  tested,  at 
the  other  the  aquifer  was  unconfined.  Data 
gathered  from  the  tests  were  analyzed  using  the 
methods  developed  by  Theis,  Jacob,  Chow,  and 
Hantush.  Eight  separate  determinations  of  trans- 
missibility,  permeability,  and  specific  yield  were 
made  at  each  site.  At  the  unconfined  site,  all  8 
determinations  of  permeability  and  transmissibility 
fell  within  90%  of  the  mean  of  the  calculated 
values.  Specific  yield  predictions  showed  a  wider 
variation,  with  individual  computations  differing  by 
up  to  55%  from  the  mean  at  the  confined  site.  No 
one  method  was  found  to  yield  consistently  higher 
or  lower  values  for  the  computed  hydrologic 
characteristics,  but  the  observation  well  used  to 
make  the  analysis  was  found  to  have  a  more 
marked  effect  on  the  results  obtained.  Analysis  of 
the  well  recovery  curves  confirmed  the  existence  of 
local  recharge  near  the  test  sites,  explaining  the  ef- 
fect of  the  use  of  data  from  different  observation 
wells  on  the  analysis.  (Knapp-USGS) 
W71-11215 


DRAWDOWN  IN  A  WELL  GROUP  ALONG  A 
STRAIGHT  LINE, 

Northwestern  Univ.,  Evanston,  111.  Technological 
Inst.;  Northwestern  Univ.,  Evanston,  III.  Dept.  of 
Civil  Engineering;  and  Wisconsin  Univ.,  Milwau- 
kee. Dept.  of  Mechanics. 

D.  Babu  Rao,  Raymond  J.  Krizek,  and  Gabor  M. 
Karadi. 

Groundwater,  Vol  9,  No  4,  p  12-18,  July-August 
1971.7p,6fig,  1  tab,2ref. 

Descriptors:  •  Drawdown,  'Computer  programs, 
•Pumping,  *Well  spacing,  Dewatering,  Water 
wells,  Equations,  Unsteady  flow,  Aquifer  charac- 
teristics, Aquifers,  Permeability,  Transmissivity, 
Water  yield,  Groundwater  movement. 
Identifiers:  *Well  interference. 

Procedures  and  charts  are  presented  to  determine 
the  unsteady  drawdown  in  a  group  of  wells  located 
along  a  straight  line  which  fully  penetrate  a 
homogeneous,  isotropic,  artesian  aquifer.  Based  on 
the  linearity  of  the  governing  field  equation,  the 
principle  of  superposition  is  used  to  combine  the 
effects  of  individual  wells,  and  solutions  are  ob- 
tained by  using  a  digital  computer  to  evaluate  an 
exponential  integral.  The  concepts  of  equivalent 
radius,  coefficient  of  interference,  and  degree  of 
uniformity  are  introduced,  and  quantitative  graphi- 
cal relationships  are  given  as  functions  of  the  inde- 
pendent variables,  which  are  the  number  of  wells, 
well  spacing,  and  time.  (Knapp-USGS) 
W7I-1I216 


HYDROGEOLOGY  IN  CZECHOSLOVAKIA, 

Engineering-Geological  and  Hydrogeological  Sur- 
vey, Prague  (Czechoslovakia).  Groundwater  Div. 
Alexander  Zaporozec. 

Groundwater,  Vol  9,  No  4,  p  19-24,  July-August 
1971.  6  p,  3  fig. 

Descriptors:     •Hydrogeology,    'Water    resources 
development,     Foreign     research,     Water    wells, 
Mapping,  Research  and  development,  Education, 
Training,  Governments. 
Identifiers:  'Czechoslovakia. 

Groundwater  is  an  important  source  of  water 
supply  in  Czechoslovakia,  and  its  use  is  very  care- 
fully planned  because  the  resources  are  unevenly 
distributed.  The  supply  is  limited  because 
Czechoslovakia  is  situated  on  the  European  water 


divide  between  the  North,  Baltic,  and  Black  Seas, 
and  all  waters  flow  out  of  the  State.  The  paucity  of 
groundwater  resources,  requiring  assessment  and 
classification  of  the  utilizable  groundwater,  has  led 
to  development  of  a  State  groundwater  resources 
zoning  plan.  Increased  demand  for  groundwater 
has  resulted  in  extensive  and  responsible 
hydrogeological  research,  contributing  to  a  good 
knowledge  of  the  groundwater  resources. 
Czechoslovak  hydrogeology  has  been  developed  to 
a  high  level,  even  though  it  is  a  relatively  young 
branch  of  science,  and  is  in  some  respects  quite  ad- 
vanced, especially  in  prospecting,  development  and 
protection  of  mineral-water  resources, 
hydrogeological  mapping,  and  groundwater  zoning. 
(Knapp-USGS) 
W71-11217 


TECHNIQUES  FOR  QUALITY-OF-WATER  IN- 
TERPRETATIONS FROM  CALIBRATED 
GEOPHYSICAL  LOGS,  ATLANTIC  COASTAL 
AREA, 

Geological  Survey,  Norfolk,  Va.  Water  Resources 

Div. 

Donald  L.  Brown. 

Groundwater,  Vol  9,  No  4,  p  25-38,  July-August 

1971.  14p,  14 fig, 6  tab, 9  ref. 

Descriptors:  'Water  quality,  'Aquifers,  'Virginia, 
'Hydrogeology,  'Electrical  well  logging,  Resistivi- 
ty, Calibrations,  Chlorides,  Aquifer  characteristics, 
Data  collections,  Geophysics,  Borehole  geophysics, 
Coastal  plains,  Atlantic  coastal  plain. 
Identifiers:  Norfolk  (Va). 

In  the  fall  and  winter  of  1967-68,  a  2,587-foot  test 
well  was  drilled  at  Moore's  Bridges  Filter  Plant, 
Norfolk,  Virginia.  The  well  penetrated  rocks  of 
post-Miocene,  late  and  middle  Miocene,  late 
Eocene,  and  younger  ages.  Empirical  water-quality 
data  were  used  for  calculation  of  groundwater 
quality  from  calibrated  geophysical  logs.  Chemical 
analyses  of  water  samples  from  seven  separate 
zones  at  depths  between  850  feet  to  2,500  feet 
below  sea  level  indicate  that  the  water  type  changes 
from  a  predominantly  sodium  bicarbonate  water 
above  1 ,700  feet  to  a  sodium  chloride  water  in  the 
deeper  zones.  Using  calibrated  geophysical  logs,  an 
approximation  of  the  dissolved-solids  and  chloride 
content  may  be  calculated.  In  the  Tidewater  area,  if 
the  saturated  resistivity  (Ro)  reading  on  the  elec- 
tric log  is  less  than  25  ohmmeters  the  total  solids 
and  chloride  content  of  the  water  are  probably  in 
excess  of  Public  Health  standards  for  potable 
water.  An  empirical  method  of  calculating  the 
quality  of  water  from  electric  logs  is  presented.  (K- 
napp-USGS) 
W71-11218 


REPLENISHMENT  SOURCES  OF  THE  ALLU- 
VIAL AQUIFERS  OF  THE  PERUVIAN  COAST, 

Tahal  Consulting  Engineers  Ltd.,  Tel-Aviv  (Israel). 
Yaakov  Gilboa. 

Groundwater,  Vol  9,  No  4,  p  39-46,  July-August 
1971.  8  p,  5  fig,  19  ref. 

Descriptors:  'Surface-groundwater  relationships, 
•Hydrogeology,  'Groundwater  recharge, 

'Aquifers,  'Deserts,  Return  flow,  Seepage,  Topog- 
raphy, Alluvium,  Alluvial  channels,  Groundwater 
movement.  Coastal  plains,  Water  balance,  Rivers. 
Identifiers:  'Peru,  'Alluvial  aquifers,  Andes. 

Groundwater  in  the  arid  coastal  area  of  Peru  oc- 
curs in  more  than  fifty  alluvial  aquifers.  The 
aquifers  are  limited  to  river  valleys  and  to  nearby 
sedimentary  plains.  The  coast  is  rainless  and  the 
river  valleys  serve  as  the  drainage  outlet  of  the 
western  slopes  of  the  Andes.  The  coastal  alluvial 
aquifers  are  located  below  the  lower  limit  of  the  ac- 
tive catchment  areas,  and  are  not  recharged 
directly  by  precipitation.  The  long  igneous 
batholith  and  the  volcanic  formations  of  the  Ande- 
an Cordillera  form  an  impermeable  barrier  which 
prevents  the  replenishment  of  the  aquifers  by  un- 
derflow from  the  Andes.  The  main  source  of 
replenishment   of   the    aquifers   in    the    Peruvian 


coastal  zone  is  river  water.  The  water  infiltrates 
through  the  river  beds  and  irrigation  canals  and 
migrates  laterally  within  the  alluvial  deposits. 
Another  important  source  of  recharge  is  return 
flow  from  irrigation.  Water  also  enters  the  aquifers 
through  boundary  faults.  (Knapp-USGS) 
W71-112I9 


BIBLIOGRAPHY  OF  TRITIUM   STUDIES   RE- 
LATED TO  HYDROLOGY  THROUGH  1966, 

Geological  Survey,  Albany,  N.Y.;  and  Geological 

Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-11254 


TRITIATED  WATER  AS  A  TRACER  IN  THE 
DUMP  LEACHING  OF  COPPER, 

Bureau  of  Mines,  Bartlesville,  Okla.  Bartlesville 
Petroleum  Research  Center.,  and  Institute  of  Min- 
ing and  Technology,  Socorro,  N.  Mex.  Dept.  of 
Ground-water  Hydrology. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11255 


GROUNDWATER     LEVELS     IN     NEBRASKA, 
1970, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  04B. 

W71-11256 


AQUIFER-TEST  DESIGN,  OBSERVATION  AND 
DATA  ANALYSIS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07A. 

W71-II264 


ARTIFICIAL    RECHARGE    OF    HYDROLOGI- 
CALLY  ISOLATED  AQUIFERS, 

Texas  Tech.  Univ.,  Lubbock.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  04B. 

W71-113I6 


GROUNDWATER  FLOW  OF  RIVERS  OF  THE 
RUDNYY  ALTAY  (Podzemnyy  stok  rek  Rudnogo 

Altaya), 

Gidrometeorologicheskiilnstitut,  Odessa  (USSR). 

V.  N.  Gontarenko. 

Meteorologiya,  Klimatologiya  i  Gidrologiya   No  6 

p  205-210,  1970.  2  fig,  I  tab,  7  ref. 

Descriptors:  *Groundwater,  'Base  flow,  'Rivers, 
•Watersheds  (Basins),  *Discharge  (Water),  Low 
flow,  Slopes,  Precipitation  (Atmospheric),  Karst, 
Meteorological  data.  Mapping,  Runoff. 
Identifiers:  'USSR,  Altay  Territory,  Rudnyy  Altay, 
Bukhtarma  River,  Isolines. 

Studies  conducted  in  the  Bukhtarma  River  basin 
md  adjoining  small  river  basins  of  the  Rudnyy 
Mtay  were  twofold  in  purpose:  ( 1 )  to  construct  a 
nap  of  the  long-term  average  groundwater  flow  of 
jasins  on  a  scale  of  1:1,000,000  and  (2)  to  calcu- 
ate  the  long-term  average  groundwater  flow  from 
he  half-sums  of  low  flow  discharges  for  any  part  of 
he  given  region.  The  basic  factors  influencing  the 
imount  of  long-term  average  groundwater  flow, 
ifter  precipitation,  were  the  mean  slope  of  the 
>asin  and  the  basin  forest  cover.  Groundwater  flow 
or  the  entire  area  varied  between  2  and  6 
iter/sec/sq  km.  A  sharp  increase  in  groundwater 
low  at  the  Uryl"  River  basin  (7.6  liter/sec/sq  km) 
md  Sarym-Sakty  River  basin  (12.2  liter/sec/sq  km) 
'as  the  result  of  abundant  precipitation,  steep 
lean  basin  slopes  and  heavily  flooded  local  karstic 
ocks.  In  areas  where  genetic  formulas  failed  to 
irovide  good  results,  long-term  average  ground- 
water flow  could  be  calculated  from  the  relation- 
hip  of  the  amount  of  groundwater  flow  to  the 
lischarges  of  a  river  in  February  and  December, 
urther  investigations  are  required  to  refine  the  in- 
luence  of  intrazonal  factors  on  the  amount  of 
roundwater  flow.  (Josefson-USGS) 
V71-1 1320 


INFILTRATION  AFFECTED  BY  FLOW  OF  AIR, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-11346 


A   METHOD  TO   DESCRIBE   THE   FLOW   OF 
RADIOACTIVE  IONS  IN  GROUND  WATER, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-I1356 


MATHEMATICAL  MODEL  FOR  APPROXI- 
MATING TRANSIENT,  THREE-DIMENSIONAL 
GROUNDWATER  SYSTEMS, 
Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Lab;  and  Montana  Univ.,  Missoula. 
A.  E.  Reisenauer,  D.  B.  Cearlock,  and  C.  A.  Bryan. 
Available  as  BNWL  SA3539  from  Nat.  Tech.  Inf. 
Service,  Springfield,  Va.  22 1 5 1 ,  $3.00  paper  copy, 
$0.95  microfiche.  Paper  presented  at  American 
Geophysical  Union  National  Fall  Meeting 
December  7-10,  1970,  San  Francisco,  California. 
1 3  p,  6  fig,  1  ref. 

Descriptors:  'Groundwater  movement,  ♦Mathe- 
matical models,  'Equations,  'Dimensional  analy- 
sis, Computer  models,  Transmissivity,  Analytical 
techniques,  Pumping,  Withdrawal,  Groundwater 
recharge,  Aquifers,  Aquifer  characteristics,  Flow. 
Identifiers:  Hydrologic  stresses. 

A  digital  computer  model  was  designed  to  be 
adaptable  through  input  to  most  unconfined 
groundwater  aquifer  systems  and  have  the  capabili- 
ty to  describe  the  transient  or  steady-state  response 
to  a  wide  variety  of  hydrologic  stresses.  The  model 
is  referred  to  as  the  Variable  Thickness  Transient 
( VTT).  The  design  of  the  model  required  that  it  ( 1 ) 
approximate  three-dimensional  saturated  flow,  (2) 
handle  complex  boundary  conditions,  (3)  describe 
nonhomogenous  porous  mediums,  and  (4)  handle 
vertical  recharge  or  discharge  at  any  or  all  points  in 
the  flow  system.  An  algorithm  was  developed  using 
the  Crank-Nicholson  finite  difference  method  and 
Gauss-Seidel  successive  relaxation  techniques. 
Since  it  can  be  shown  theoretically  that  Crank- 
Nicholson  approximations  are  numerically  stable 
for  any  size  time  increment  for  linear  equations,  it 
was  implied  that  stability  might  hold  for  non-linear 
equations  also.  Numerical  stability  was  observed 
for  a  wide  range  of  time  steps  for  the  test  problem 
and  also  actual  field  problems.  (Woodard-USGS) 
W71-11359 


UNSTEADY     FLOW     TOWARD     PARTIALLY 
PENETRATING  ARTESIAN  WELLS, 

Kentucky  Water  Resources  Inst.,  Lexington. 
For  primary  bibliographic  entry  see  Field  04B 
W7I-11403 


PROCEEDINGS  OF  GROUNDWATER  SYM- 
POSIUM,  AUGUST  28-29,  1969. 

New  South  Wales  Univ.,  Kensington  (Australia). 
Water  Research  Lab. 

Water  Research  Laboratory  Report  No  1 13  April 
1970.  ' 

Descriptors:         'Groundwater,         'Groundwater 
recharge,  'Water  reuse,  'Systems  analysis,  Analog 
models,  Conjunctive  use,  Aquifers. 
Identifiers:  *Non-Darcy  flow. 

Partial  contents:  Groundwater  in  Unconsolidated 
Sediments  -  Recent  Developments  in  New  South 
Wales,  by  W.  H.  Williamson.  Non-Darcy  Flow  in 
the  Vicinity  of  Wells,  by  C.  R.  Dudgeon  and  C.  N. 
Au  Yeung.  One-Dimensional  Groundwater 
Recharge,  by  K.  K.  Watson.  Artificial  Groundwater 
Recharge  -  Operational  Features  in  the  Burdekin 
Delta  and  Investigation  Programme  in  the  Bun- 
daberg  Area,  by  H.  V.  Macdonald.  Wastewater 
Reclamation  Using  Groundwater  Recharge  -  A 
Review,  by  B.  W.  Gould.  Groundwater  Analogues, 
by  J.  D.  Lawson  and  A.  K.  Turner.  Hydrogeologic 
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Electric  Analogue  Models  Constructed  by  the 
South  Australia  Mines  Department,  by  D.  McPhar- 
lin.  Digital  Models  in  Regional  Groundwater  Stu- 
dies, by  D.  H.  Pilgrim.  System  Modelling  for  Con- 
junctive Use  of  a  Groundwater  Aquifer  and  a  Sur- 
face Reservoir,  by  D.  T.  Howell  and  P.  R.  Johnston. 
Nuclear  Techniques  in  Groundwater  Hydrology  by 
G.  E.  Calf,  and  others.  (WES) 
W71-11419 

2G.  Water  in  Soils 


A     PERTURBATION     ANALYSIS     OF     TWO- 
PHASE  INFILTRATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

Alain  Noblanc,  and  Hubert  J.  Morel-Seytoux. 
Colorado  State  University,  Dept.  of  Civil  Engineer- 
ing Research  Report,  December  1970.  28  p,  10  fig, 
3  ref,  append.  OWRR  Project  B-033-COLO  (5). 

Descriptors:  'Infiltration,  'Mathematical  models, 
Equations,       Unsaturated       flow.       Percolation, 
Drainage,  Numerical  analysis,  Seepage,  Soil  water 
movement,  Darcys  law. 
Identifiers:  Infiltration  prediction. 

An  analytical  treatment  is  given  for  a  unidimen- 
sional  flow  of  two  immiscible  fluids,  water  and  air, 
into  a  homogeneous  porous  medium.  From  the 
principle  of  continuity  and  Darcy's  law  a  second 
order  partial  differential  equation  is  derived,  in 
terms  of  water  saturation,  time,  and  depth  into  the 
medium.  In  this  differential  equation  the  effect  of 
capillarity  is  represented  by  a  perturbation  term. 
Even  though  the  equation  is  solved  approximately, 
the  effect  of  capillarity  is  not  completely  neglected 
in  the  determination  of  the  saturation  profile.  The 
knowledge  of  an  approximate  saturation  profile 
leads  to  the  determination  of  the  rate  of  water  infil- 
tration by  a  combination  of  Darcy's  law  and  the 
principle  of  continuity  in  an  integrated  form.  Infil- 
tration rate  curves  are  obtained  for  a  number  of 
situations  involving  difference  boundary  and  initial 
conditions.  (Knapp-USGS) 
W71-11064 


INFILTRATION  PREDICTIONS  BY  A  MOVING 
STRAINED  COORDINATES  METHOD, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

H.  J.  Morel-Seytoux,  and  A.  Noblanc. 
Colorado  State  University,  Dept.  of  Civil  Engineer- 
ing Research  Report,  December  1970.  26  p,  2  fig,  8 
ref,  append. 

Descriptors:  'Infiltration,  'Mathematical  models, 
Equations,       Unsaturated       flow,       Percolation, 
Drainage,  Numerical  analysis,  Seepage,  Soil  water 
movement,  Darcys  law. 
Identifiers:  Infiltration  prediction. 

A  method  is  presented  for  calculating  infiltration 
by  a  perturbation  scheme  that  does  not  contain 
capillary  terms.  In  the  first  order  equation  provid- 
ing the  starting  point  in  the  solution,  not  all  the 
capillary  terms  are  neglected  but  only  the  less  sig- 
nificant one.  As  a  result,  it  is  not  necessary  to 
develop  several  equations  to  be  solved  successively 
but  only  one.  The  method,  valid  for  any  time,  is  an 
adaptation  of  the  concepts  that  led  to  the  develop- 
ment of  the  extremely  useful  so-called  'boundary 
layer  theory'.  It  makes  use  of  a  mathematical 
method  known  as  the  method  of  strained  coor- 
dinates and  a  modified  version  of  it  could  be 
termed  the  method  of  moving  strained  coordinates. 
The  solution  exhibits  the  characteristics  of  experi- 
ment of  infiltration  or  of  gravity  drainage.  The  ap- 
proach takes  into  account  the  resistance  to  air  flow 
through  the  medium  and  the  compressibility  of  air. 
Numerical  procedures  are  employed  only  for  in- 
tegration and  differentiation,  and  are  neither  more 
involved  nor  more  extensive  than  Philip's  method, 
yet  they  use  natural  hydrologic  boundary  condi- 
tions rather  than  assumed  moisture  boundary  con- 
ditions and   are   valid   for  soils   or  finite   extent 
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bounded  by  an  impervious  lower  boundary.  (K- 

napp-USGS) 

W71-11065 


LATERAL  FLOW  UNDER  CYLINDER  INFIL- 
TROMETERS:  A  GRAPHICAL  CORRECTION 
PROCEDURE, 

Rodney  C.  Hills. 

Journal  of  Hydrology,  Vol  13,  No  2,  p  153-162, 

June  1971.  lOp. 

Descriptors:    *Infiltrometers,    'Soil   water    move- 
ment,    'Infiltration,    Model    studies,    Hydraulic 
models,  Calibrations,  Seepage,  Wetting,  Unsatu- 
rated flow.  Saturated  flow. 
Identifiers:  Infiltration  capacity. 

Experiments  using  a  half  cylinder  in  a  glass  fronted 
box  filled  with  homogeneously  mixed  materials 
show  that,  over  a  wide  range  of  infiltration  capaci- 
ties, the  wetted  shape  remains  fairly  constant  in 
form.  From  the  wetted  shapes  a  set  of  correction 
factors  is  computed  allowing  correction  to  be  made 
for  lateral  flow  from  a  10  cm  diameter  cylinder  in- 
filtrometer. 
W71-11071 


THE  INFLUENCE  OF  LAND  MANAGEMENT 
AND  SOIL  CHARACTERISTICS  ON  INFILTRA- 
TION AND  THE  OCCURRENCE  OF  OVER- 
LAND FLOW, 

Bristol  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  02A. 

W71-U072 


ORIGIN     OF     SODIUM-SULFATE     SALINIZA- 

TION  IN  THE  CASPIAN  REGION  AS  A  RESULT 

OF  THE  METAMORPHISM  OF  SEA  SALTS  (O 

proiskhozhdenii  sul'fatno-natriyevogo  zasoleniya  v 

Prikaspii    vsledstviye    metamorfizatsii   soley    mor- 

skogo  genezisa), 

Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 

stitut. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-1II20 


ZONAL  ASPECTS  OF  THE  WATER  PERMEA- 
BILITY OF  SOILS  IN  THE  EUROPEAN  USSR 
(Vodopronltsayemost'  pochv  Yevropeyskoy  chasti 
SSSR  v  zonal'nom  aspekte), 
Leningrad  State  Univ.  (USSR). 
G.  V.  Nazarov. 

Akademiya  Nauk  SSSR  Doklady,  Vol  192,  No  6,  p 
1360-1362,  1970.  3  p,  3  fig,  1  tab,  11  ref. 

Descriptors:  *  Permeability,  "Soil  types,  'Cher- 
nozems, 'Land  use,  Chestnut  soils,  Soil  structure, 
Podzols,  Forest  soils.  Humus,  Humic  acids,  Arable 
land.  Surface  runoff. 

Identifiers:  'USSR,  Water  regime,  Solonetzes, 
Forest  belts,  Virgin  land,  Steppe  soils,  Zonality, 
Perennial  grasses.  Idle  land. 

Like  all  other  water-physical  properties  of  soil, 
water  permeability  obeys  the  law  of  zonality  but 
may  vary  significantly  within  a  zone  as  the  result  of 
agricultural  activity.  Typical  Chernozems  followed 
by  Ordinary  and  Leached  Chernozems  possess  the 
highest  water  permeability  among  the  soils  of  the 
steppe  zone.  The  water  permeability  of  the  various 
soil  groups  examined  decreases  to  the  north  and 
south  of  the  Typical  Chernozem  zone.  Soils  under 
grain  crops  have  a  higher  water  permeability  than 
those  under  idle  land,  perennial  grasses  and  virgin 
land.  The  influence  of  agricultural  soil  use  on  water 
permeability  is  most  evident  in  Chernozem  soils. 
(Josefson-USGS) 
W7I-II  121 


SEASONAL  DYNAMICS  OF  THE  COMPOSI- 
TION OF  LYSIMETRIC  AND  BROOK  WATERS 
IN  PODZOLIC  SOILS  OF  CONIFEROUS 
FORESTS         (Sezonnaya         dlnamika         sostava 


lizlmetricheskikh  I  ruch'yevykh  vod  v  podzollstykh 

pochvakh  pod  khvoynymi  lesaml), 

Leningrad  State  Univ.  (USSR).  Chair  of  Biogeog- 

raphy;  and  Leningrad  State  Univ.  (USSR).  Dept.  of 

Geography. 

N.  S.  Sotnikova. 

Pochvovedeniye,  No  10,  p  31-43,  October  1970. 

1 3  p,  1  fig,  4  tab,  9  ref. 

Descriptors:  'Lysimeters,  'Soil  chemical  proper- 
ties, 'Water  chemistry,  'Soil  profiles,  'Water  anal- 
ysis, Chemical  analysis,  Podzols,  Nutrients, 
Seasonal,  Clays,  Soil  water,  Groundwater,  Car- 
bonates, Iron,  Aluminum,  Nitrogen,  Phosphorus, 
Sampling,  Potassium,  Precipitation  (Atmospheric). 
Identifiers:  'USSR,  Leningrad  Oblast,  Lysimetric 
water,  Brook  water.  Soil  solutions,  Silicon. 

The  results  of  studies  on  a  Sod  Podzolic  clay  soil 
and  a  sandy  illuvial-ferruginous-humic  Podzol  in 
the  Leningrad  Oblast  are  examined.  The  content  of 
elements  in  lysimetric  waters  and  their  migration 
were  found  to  depend  upon  their  importance  as  a 
plant  nutrient  and  on  the  presence  of  their  availa- 
ble forms  in  the  soil  and  soil  solutions.  Nitrogen, 
phosphorus  and  potassium  migrate  only  slightly  in 
the  soil  profile.  Calcium,  magnesium,  sulfur,  sil- 
icon, iron  and  aluminum  migrate  more  extensively, 
although  the  migration  of  silicon,  iron  and  alu- 
minum is  severely  impaired  in  Sod-Podzolic  soil  by 
the  seasonal  rise  of  groundwater  containing  car- 
bonates. Maximum  seasonal  variations  in  lysimetric 
waters  were  observed  in  the  upper  horizons  of  the 
two  soils  studied;  the  variations  are  attributable  to 
the  seasonal  supply  and  decomposition  of  litter, 
precipitation  intensity  and  the  effect  of  soil  water 
from  the  lower  horizons.  The  fact  that  silicon  is 
retained  in  the  podzolic  horizons  of  the  soils  con- 
sidered attests  to  its  residual  and  absolute  accumu- 
lation. The  retention  of  iron  and  aluminum  in  the  B 
horizon  of  the  clay  soil  and  the  removal  of  silicon 
from  it  result  from  the  reaction  of  the  medium, 
which  depends  upon  the  carbonate  content  of  the 
parent  material.  (Josefson-USGS) 
W71-11123 


DISTRIBUTION  OF  SODIUM  CARBONATE 
SALINIZATION  IN  THE  GROUNDWATER  AND 
SOILS  OF  THE  LOWER  DON  FLOODPLAIN 
AND  DELTA  (Rasprostraneniye  sodovogo 
zasoleniya  v  gruntovykh  vodakh  i  pochvakh  poymy 
i  del'ty  nizhnego  techeniya  r.  Don), 
R.  N.  Smirnov. 

Pochvovedeniye,  No  10,  p  100-104,  October  1970. 
5  p,  2  fig,  9  ref. 

Descriptors:  'Salinity,  'Salts,  'Carbonates,  'Bicar- 
bonates,  'Water  chemistry,  Land  reclamation, 
Sodium,  Sodium  sulfate,  Sodium  chloride,  Alkalini- 
ty, Loess,  Flood  plains,  Deltas,  Groundwater. 
Identifiers:  'USSR,  'Salinization,  'Mineralization, 
Rostov  Oblast,  Don  River,  Sodium  carbonate, 
Sodium  bicarbonate,  Outliers,  Solonetzes. 

Sodium  carbonate  salinization  has  been  found  in 
the  soils  and  groundwater  of  the  Don  floodplain 
and  delta.  A  correlation  has  been  established 
between  the  distribution  of  sodium  carbonate 
salinization  and  the  loesslike  deposits.  A  sodium 
bicarbonate  type  of  groundwater  salinization 
prevails  in  the  eastern  part  of  the  floodplain  on  the 
terrace  outliers  and  in  the  small  insular  delta.  The 
extensive  development  of  a  sodium  bicarbonate 
type  of  groundwater  salinization  is  associated  with 
a  mineralization  ranging  from  0.4  to  1 .7  g/liter.  The 
persistent  sodium  bicarbonate  salinization  of  the 
groundwater  in  the  region  of  the  terrace  outliers 
and  their  bases  is  related  to  presence  of  sources  of 
sodium  carbonate-sulfate  and  sulfate-sodium  car- 
bonate salinization  in  the  soils.  Sodium  carbonate 
salinization  is  quite  pronounced  in  the  terrace  out- 
liers, less  so  at  their  bases.  A  substantial  amount  of 
normal  carbonates  (up  to  3  meq  of  C03)  is  accu- 
mulated in  the  profiles  of  crustal  and  surface 
Solonetzes.  A  special  study  of  the  sources  and 
causes  of  accumulation  and  migration  of  sodium 
carbonate  solutions  is  essential  in  planning  exten- 
sive reclamation  of  the  floodplain  lands.  (Josefson- 
USGS) 


W71-11124 


RADIATION  MEASUREMENT  OF  SOIL  DENSI- 
TY AND  MOISTURE  CONTENT  IN 
AGROPHYSICAL  STUDIES  (O  radiometrU  plot- 
nostl  1  vlazhnostl  pochv  v  agroflzlchesklkh  Iss- 
ledovanlyakh), 

Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 
stitut. 

V.  A.  Rozhkov. 

Pochvovedeniye,  No  10,  p  75-82,  October  1970.  8 
p,  4  fig,  5  tab,  6  ref. 

Descriptors:  'Radiation,  'Instrumentation,  'Soil 
density  probes,  'Nuclear  moisture  meters, 
Moisture  meters,  Nuclear  meters,  Soil  moisture 
meters,  Soil  density,  Soil  moisture,  Moisture  con- 
tent, On-site  investigations,  Bulk  density,  Water 
storage,  Correlation  analysis,  Gravimetric  analysis, 
Podzols,  Land  use,  Wettability. 
Identifiers:  'USSR,  'Radiometry,  Sod-Podzolic 
soils,  Regression  equations,  Correlation  coeffi- 
cients, Chronoisopleths. 

Conventional  methods  for  determining  the 
moisture  content  and  bulk  density  of  soils  have  not 
kept  pace  with  the  sophisticated  procedures  and  in- 
creased volume  of  data  used  in  soil  investigations. 
Hence,  it  has  become  necessary  to  test  promising 
radiometric  methods  to  evaluate  their  suitability 
for  agrophysical  observations  at  stations  and  on 
field  trips.  The  PGM- 1  surface  gamma  density 
meter  and  the  all-purpose  NVU-1  neutron  moisture 
meter  were  tested  in  1 969  on  variously  podzolized 
and  gleyed  Sod-Podzolic  soils,  including  eroded 
soils,  in  different  land  uses  (forest,  idle  land  and 
plowed  land).  The  instruments  tested  increase 
measurement  efficiency  2-8  fold  and  are  quite 
suitable  for  agrophysical  investigations.  The  data 
obtained  by  these  instruments  correlate  well  with 
the  results  obtained  by  conventional  methods. 
(Josefson-USGS) 
W71-11125 


PERCHED  WATER  IN  SOILS  OF  THE 
FOOTHILLS  OF  THE  KRASNODAR  KRAY 
(Verkhodka  v  pochvakh  predgoriy  Krasnodarskogo 
kraya), 

V.  I.  Uvarov. 

Pochvovedeniye,    No    9,   p    118-124,    September 

1970.  7  p,  1  fig,  1  tab,  18  ref. 

Descriptors:  'Perched  water,  'Water  table,  'Soil 
physical  properties,  'Soil  chemical  properties, 
'Forest  soils,  Flow,  Precipitation  (Atmospheric), 
Soil  profiles.  Bulk  density,  Porosity,  Soil  structure, 
Land  reclamation,  Humus,  Seasonal,  Seepage,  Ob- 
servation wells. 

Identifiers:  'USSR,  Krasnodar  Kray,  Water  ero- 
sion, Moisture  capacity. 

Perched  water  is  observed  in  Light-Gray,  Gray  and 
Dark-Gray  Forest  soils  of  the  foothills  of  the 
Krasnodar  Kray  6-7  months  of  the  year,  per- 
manently in  winter  and  spring  and  periodically  in 
summer  after  heavy  and  persistent  rains.  The  lower 
boundary  of  this  water  coincides  with  that  of  the 
podzolized  horizon  and  its  upper  boundary  fluctu- 
ates depending  on  the  amount  of  precipitation  and 
may  reach  and  flood  the  lower  part  of  the  humus 
horizon.  The  water  flows  mainly  through  the  pod- 
zolized horizon,  saturating  the  plow  layer,  damag- 
ing crops  and  promoting  erosion,  both  at  the  sur- 
face and  in  the  soil  and  removing  water-soluble 
nutrients  and  organomineral  colloids.  Recommen- 
dations are  made  for  controlling  the  harmful  effects 
of  perched  water  by  lowering  the  perched  water 
table  and  by  intensifying  lateral  flow.  (Josefson- 
USGS) 
W71-11126 


WATER-PHYSICAL  CONSTANTS  OF  A 
LEACHED  CHERNOZEM  OF  THE  ALTAY 
KRAY  (Vodno-fizicheskiye  konstanty 

vyshchelochennogo  chernozema  Altayskogo  kraya), 
G.  V.  Zhuravleva. 

Pochvovedeniye,  No  3,  p  149-155,  March  1970.  7 
p,  5  tab,  20  ref. 
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Descriptors:  'Moisture  availability,  'Moisture  con- 
tent, 'Soil  moisture,  'Soil  water,  'Wilting  point. 
Hygroscopic  water,  Gravitational  water,  Absorp- 
tion, Capillary  action,  Capillary  conductivity, 
Chernozems,  Particle  size.  Plant  growth. 
Identifiers:  'USSR,  Altay  Kray,  Ob'  River,  Pot  ex- 
periments. Moisture  capacity,  Hygroscopicity, 
Depth  of  wetting. 

Miniature  pot  experiments  were  conducted  with  a 
Leached  Chernozem  medium  loam  from  the  forest- 
steppe  of  the  Ob'  region  of  the  Altay  Kray  to  find 
the  ratio  of  permanent  wilting  moisture  (WM)  to 
maximum  hygroscopicity  (MH),  the  minimum 
moisture  capacity  (MMC)  and  interrupted  capilla- 
ry moisture  (ICM).  The  WM/MH  ratio  was  found 
to  be  1 . 1 7  in  the  0-  to  50-cm  layer  of  the  soil  and 
1.03  in  the  50-  to  1 50-cm  layer.  The  amount  of 
water  unavailable  to  plants  was  94.7  mm  in  the 
upper  1  m  of  the  soil  and  133.4  mm  in  the  1.5  m 
layer.  The  ICM  was  1 8.7%  of  the  weight  of  absolu- 
tely dry  soil  in  the  0-  to  30-cm  layer,  14.8%  in  the 
30-  to  60-cm  layer,  and  10%  in  the  60-  to  100-cm 
layer.  Soil  moisture  was  readily  available  to  plants 
when  the  amount  of  available  water  in  the  0-  to  50- 
cm  and  50-  to  100-cm  layers  of  soil  was  more  than 
48  mm  and  30  mm,  respectively.  No  difference  was 
found  in  the  MMC  values  5,  10  and  13  days  after 
water  absorption  ceased.  A  permanent  minimum 
moisture  capacity  in  the  soil  was  established  5  days 
after  cessation  of  absorption.  Deep  loosening  of  the 
soil  in  the  fall  may  increase  the  depth  of  wetting  to 
minimum  moisture  capacity  and  promote  the  accu- 
mulation of  available  water  during  the  fall-winter- 
spring  period.  (Josefson-USGS) 
W71-1I127 


CONDITIONAL  STABILITY  CONSTANTS  OF  A 
NORTH  CAROLINA  SOIL  FULVIC  ACID  WITH 
Co  (2.)  AND  Fe  (3..), 
jeological  Survey,  Denver,  Colo. 
R.  L.  Malcolm,  E.  A.  Jenne,  and  P.  W.  McKinley. 
In:    Symposium    on    Organic    Matter   in    Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:    Institute    of   Marine    Science    Occasional 
'ublication  No  1,  p  479-483,  June  1970.  5  p,4  ref. 

5escriptors:  'Chelation,  'Soil  water,  'Fulvic  acids, 
'Cobalt,  'Iron,  Chemical  reactions.  Organic  acids, 
Organic  compounds,  Water  chemistry, 
dentifiers:  Metal  organic  complexes. 

rulvic  acid-cobalt  conditional  stability  constants 
re  2.7,  4.0  and  6.6  at  pH  3.0,  4.5  and  6.0,  respec- 
ively.  Conditional  constants  for  fulvic  acid-Fe 
omplexes  are  4.5,  5.4  and  5.6  at  pH  3.0,  4.5  and 
.0,  respectively.  These  values  were  obtained  using 
lie  resin-exchange  method  of  Schubert  (1948) 
rhich  involves  radio-tracer  techniques.  The  condi- 
ional  stability  constants  are  believed  to  be  more  in- 
icative  of  fulvic  acid-ionic  relationships  in  natural 
oil  and  water  environments  than  the  ther- 
lodynamic  constants.  The  thermodynamic  stabili- 
l  constants  for  the  complexes  studied  can  be  cal- 
ulated  by  correcting  the  conditional  constants  for 
ompetitive  complex  formation  with  the  CI  ligand, 
ydrolysis  of  ionic  species,  protonation  of  the  or- 
anic  ligand,  and  activity  coefficients  of  the  react- 
ig  species.  (See  also  W71-1 1226)  (Knapp-USGS) 
'71-11246 


'ATER  COMPOSITION  CONTROLS  BY  CLAY 
IINERALS, 

'ashington  State  Water  Research  Center,  Pull- 
an. 

A.  Kittrick. 

vailable  from  the  National  Technical  Information 

srvice  as  PB-202  224,  $3.00  in  paper  copy,  $0.95 

microfiche.  Completion  Report,  July  1971.  6  p 
fig.  OWRR  Project  A-042-W ASH  (2). 

escriptors:    Clays,    'Clay    minerals,   Soil    types, 

)ils.  Hydrogen  ion  concentration. 

entifiers:   'Vermiculite,  Chlorite,  'Mineral  sta- 

lity. 

le  composition  limits  imposed  upon  waters  by 
ay  minerals  can  be  determined  from  the  ther- 


modynamic stability  of  the  clay  minerals.  One  of 
the  major  clays  minerals  in  soils  and  sediments  is 
vermiculite  and  during  1970  efforts  were  concen- 
trated on  completing  stability  determinations  upon 
this  mineral.  In  solution  pH  is  the  range  of  4  to  4.5, 
samples  of  a  phlogopite-derived  vermiculite 
became  supersaturated  with  respect  to  kaolinite, 
montmorillonite,  and  amorphous  silica.  The  alu- 
minum-hydroxide potential  supported  in  high-silica 
solutions  by  this  vermiculite  approached  that  of 
gibbsite.  These  results  indicate  that  this  vermiculite 
is  unstable  at  acid  pH,  where  this  vermiculite  and 
most  others  are  formed  in  nature.  Conditions  of 
maximum  stability  of  vermiculite  were  determined 
to  be  alkaline  pH  and  high  Mg  and  silica  activities. 
Experiments  close  to  conclusion  indicate  that  a 
phlogopite-derived  vermiculite  and  biotite-derived 
vermiculite  are  both  unstable  under  these  condi- 
tions also.  These  experiments  indicate  that  ver- 
miculite is  a  fast-forming  intermediate  that  is  un- 
likely to  control  the  activities  of  its  constituent  ions 
in  natural  waters. 
W71-11300 


THERMODYNAMICS    OF    WATER    IN    SOILS 

(Termodinamika  vody  v  nekotorvkh  pochvakh), 

Moscow  State  Univ.  (USSR).  Dept.  of  Soil  Physics 

and  Reclamation. 

V.  G.  Vityazev. 

Vestnik    Moskovskogo    Universiteta;    Seriya    6, 

Biologiya,    Pochvovedeniye,    No    2,    p    116-118 

March-April  1971.2  fig,  4  ref. 

Descriptors:     'Thermodynamics,     'Soil    physics, 

•Soil  moisture,  Soil  physical  properties,  Soil  water, 

Free  energy,  Energy  budget,  Chernozems,  Podzols, 

Particle  size. 

Identifiers.   'USSR,  Moscow  Oblast,  Kamennaya 

Steppe. 

The  energy  potential  of  force  fields  in  soil  may  be 
determined  by  the  magnitude  of  the  free  energy  of 
water.  The  character  of  the  relationship  between 
the  energy  state  of  water  and  the  moisture  content 
of  soil  was  examined  for  genetic  horizons  of  a  Sod- 
Severely  Podzolic  soil  of  the  Moscow  Oblast  and  of 
an  Ordinary  Chernozem  of  the  Kamennaya  Steppe. 
The  psychrometric  method  proposed  by  I.  I.  Sud- 
nitsyn  and  V.  D.  Skalaban  (1968)  was  used  to  ob- 
tain typical  soil  moisture  curves  within  a  wide  range 
of  pF  measurements.  Inflections  caused  by  the  in- 
fluence of  the  composition  and  properties  of  the 
solid  state  of  the  soil  were  defined  by  the  typical 
curves  of  some  of  the  soil  horizons  examined. 
(Josefson-USGS) 
W71-11324 


INFLUENCE  OF  MICRORELIEF  AND 
RAVINES  ON  THE  SOIL  MOISTURE  OF 
SLOPES  (Vliyaniye  mikrorel'yefa  i  ovragov  na  iz- 
meneniye  vlazhnosti  pochvy  sklonov), 

Gidrometeorologicheskii  Institut,  Odessa  (USSR) 
A.  V.  Shvebs. 

Meteorologiya  Klimatologiya  i  Gidrologiya,  No  6  p 
130-135,  1970.  2  fig,  10  ref. 

Descriptors:  'Soil  moisture,  'Soil  water,  'Topog- 
raphy,  'Slopes,  'Ravines,  Chernozems,  Erosion, 
Groundwater,  Soil  properties,  Seasonal. 
Identifiers:  'USSR,  Moldavia,  Microrelief. 

Microrelief  and  ravines  may  disrupt  the  distribu- 
tion patterns  of  soil  moisture  reserves  on  slopes. 
Studies  conducted  in  Moldavia  in  1957  illustrate 
the  effect  of  microrelief  on  the  water  regime  of  a 
moderately  loamy  Southern  Chernozem.  The  in- 
fluence of  microrelief  is  clearly  seen  in  the  20-60- 
cm  soil  layer  where  the  differences  in  moisture  con- 
tent during  a  dry  period  are  2.5%.  In  the  lower  soil 
horizon  (60-100  cm)  the  slope  distribution  of 
moisture  is  more  even,  with  the  maximum  dif- 
ference being  1%.  Ravines  adversely  affect  the 
physical  properties  of  soils  on  ravine  sections  of  a 
slope  and  lead  to  lower  groundwater  levels  and  to 
soil  dessication.  The  moisture  content  of  soil  on  a 
slope  terminating  in  a  ravine  decreases  generally  in 
proportion  to  its  proximity  to  the  erosion.  The  im- 


WATER  CYCLE— Field  02 
Water  in  Soils — Group  2G 

mediate  effect  of  ravines  on  the  moisture  content 
of  the  upper  horizons  of  a  soil  on  slopes  near 
ravines  is  negligible  and  extends  only  5- 1 0  m  along 
the  ravine.  (Josefson-USGS) 
W71-11325 


EFFECT  OF  IRRIGATION  WITH  EFFLUENTS 
FROM  THE  VOLGA  CHEMICAL  COMBINE  ON 
THE  AGROMELIORATIVE  CHARAC- 

TERISTICS OF  LIGHT  CHESTNUT  CLAY 
LOAM  SOILS  (Vliyaniye  orosheniya  stochnymi 
vodami  Volzhskogo  khimkomblnata  na 
agromeliorativnyye  pokazateli  tyazhelosuglinistykh 
svetlo-kashtanoyykh  pochy), 
For  primary  bibliographic  entry  see  Field  05C. 
W71-11327 


EXPERIMENTAL  STUDY  OF  THE  DYNAMICS 
OF  THE  CAPILLARY  RISE  OF  WATER  IN  THE 
SOIL  (Eksperimental'noye  izucheniye  dlnamikl 
kapiUyarnogo  pod'yema  vlagl  v  pochve), 
Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 
stitut. 

V.  V.  Rybina. 

Pochvovedeniye,  No  6,  p  48-54,  June  1 970.  3  fig,  8 
ref. 

Descriptors:     'Soil    physics,     'Capillary    action, 
'Capillary  water,  'Soil  water.  Soil  physical  proper- 
ties, Soil  water  movement,  Quartz,  Sands,  Wetta- 
bility, Films,  Surface  tension. 
Identifiers:  'USSR,  Capillary  rise. 

The  use  of  motion-picture  films  to  study  the  rise  of 
water  in  glass  capillaries  and  quartz  sand  was  ex- 
amined in  conjunction  with  an  analysis  of  pertinent 
data  on  soil  found  in  the  literature.  It  was 
established  that  the  water  in  capillaries  rises  in  two 
stages  due  to  the  difference  in  the  nature  of  the 
forces  and  conditions  affecting  this  process.  The 
parabolic  relationship  of  the  height  of  the  rise  of 
water  in  soil  with  time  reflects  the  resultant  move- 
ment of  the  water  in  capillaries  of  different  size  and 
quality.  The  capillary  rise  of  water  in  soil  is  a 
statistical  process  of  a  jumplike  nature,  which  is 
determined  by  the  different  wettability  of  the  vari- 
ous areas  of  the  pore  walls.  (Josefson-USGS) 
W71-11328 


INVESTIGATION  OF  WATER  CONDUCTIVITY 

IN        UNSATURATED       ARTIFICIAL        SOIL 

SYSTEMS         (Issledovaniye         vlagoprovodnosti 

nenasyshchennykh        model'nykh        pochvennykh 

sistem), 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Fizicheskoie  Khimii;  and  Politekhnicheskii  Institut 

Leningrad  (USSR). 

N.  V.  Churayev,  and  M.  M .  Gorokhov. 

Pochvovedeniye,  No  6,  p  54-60,  June  1970   3  fie 

25  ref.  6' 

Descriptors:  'Capillary  conductivity,  'Flow,  'Soil 
physics,  Darcys  law,  Capillary  action,  Capillary 
water,  Porous  media,  Porosity,  Flow  rates, 
Moisture  content,  Plasticity,  Saturation,  Rheologyi 
Non-Newtonian  flow.  Surface  tension.  Viscosity, 
Equations,  Sands,  Quartz. 

Identifiers:  'USSR,  Film  water.  Pore  water,  Pres- 
sure gradient,  Flow  velocities,  Colmatage. 

Extensive  experimental  data  are  available  which  at- 
test to  marked  deviations  from  Darcy's  law  during 
flow  of  water  in  fine  sand  porous  media.  Deviations 
were  found  when  the  degree  of  saturation  of  the 
pore  volume  of  quartz  sand  was  reduced  to  0.19. 
This  effect  is  associated  with  the  viscoplastic  pro- 
perties of  film  water  separating  the  capillary 
wedges.  At  low  saturation  of  soil  systems  the  water 
conductivity  must  be  a  function  of  not  only  the 
moisture  content  but  of  the  pressure  gradient  as 
well.  (Josefson-USGS) 
W7I-11329 
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ANOMALIES       IN       WATER       FILTRATION 
THROUGH  PEAT  SOILS  (O  kharaktere  anoraally 
pri  (il'tratsii  vody  v  torfyanykh  pochv-gruntakh), 
N.  I.  Il'in. 

Pochvovedeniye,  No  7,  p  1 1 6- 1 22,  July  1 970.  3  fig, 
4  tab,  1 8  ref. 

Descriptors:  'Filtration,  'Peat,  'Soil  physics, 
'Flow,  Soil  physical  properties,  Groundwater 
movement,  Permeability,  Flow  rates,  Porosity, 
Discharge  (Water),  Drainage,  Tracers,  Observa- 
tion wells. 

Identifiers:  'USSR,  Filtration  rates,  Anomalous  fil- 
tration, Upland  peat,  Lowland  peat. 

Anomalous  filtration  in  soils  is  analyzed  on  the 
basis  of  experiments  with  upland  peat  of  the  'Galit- 
skiy  Mokh'  deposit  where  anomalous  filtration  was 
clearly  expressed.  Layers  with  anomalous  filtration 
are  defined  as  those  where  the  ratio  of  the  filtration 
rate  to  water  flow  velocity  does  not  correspond  to 
the  porosity  of  the  given  layer.  Water  migrates  in 
Peat  soils  in  two  ways:  along  pores  (filtration)  and 
along  a  system  of  large  passages  (flow).  The  filtra- 
tion rate  in  peat  beds  is  low  and  obeys  a  linear  law. 
Deviations  from  linearity  may  be  expected  only 
when  the  existing  flow  regime  is  disturbed.  About 
50%  of  the  total  amount  of  groundwater  in  upland 
peat  moves  by  flow.  The  presence  of  flow  is 
evidenced  by  an  effective  porosity  higher  than  the 
computed  porosity,  by  log-normal  spatial  distribu- 
tion of  permeability,  anomalous  direction  of 
groundwater  movement,  and  movement  of  a 
radioactive  tracer  through  an  observation  hole. 
(Josefson-USGS) 
W7I-11330 


INFILTRATION  AFFECTED  BY  FLOW  OF  AIR, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agricultural  Engineering. 

David  B.  McWhorter. 

Colorado  State  University  Hydrology  Paper  No  49, 

May  1971.  43  p,  29  fig,  21  tab,  36  ref,  6  append. 

NSF  Grant  G-2698. 

Descriptors:  'Soil  water  movement,  'Infiltration, 
'Porous  media,  'Groundwater  movement,  Air- 
earth  interfaces,  Model  studies,  Mathematical  stu- 
dies. Theoretical  analysis,  Equations,  Hydrologic 
cycle.  Capillary  fringe,  Air-water  interfaces,  Boun- 
daries (Surface),  Air  circulation,  Compressible 
flow,  Immiscibility. 
Identifiers:  'Immiscible  fluids,  Air  flow. 

The  phenomenon  of  one-dimensional  flow  of  two 
immiscible  fluids  in  porous  media  is  studied  both 
theoretically  and  experimentally  with  particular 
emphasis  on  the  infiltration  problem.  Both  a 
theoretical  and  experimental  analysis  of  infiltra- 
tion, subject  to  a  'rainfall'  boundary  condition  are 
presented.  The  effect  of  counter-flowing  air  is  in- 
cluded. The  factors  affecting  the  time  at  which 
ponding  occurs  are  discussed.  It  is  shown  that  the 
capillary  pressure  at  the  surface  of  the  porous 
medium  approaches  the  value  at  which  ponding  oc- 
curs almost  asymptotically  in  time  when  the  infil- 
tration rate  is  near  the  unsaturated  hydraulic  con- 
ductivity. The  surface  value  of  capillary  pressure 
(or  saturation)  at  which  ponding  occurs  is  not  the 
value  predicted  from  a  one-phase  flow  analysis.  Ex- 
periments on  infiltration  into  bounded  columns 
show  that  the  rate  of  infiltration  is  significantly  im- 
peded by  the  compression  of  air  in  the  closed 
column.  The  physics  of  this  process  is  analyzed  and 
discussed.  (Woodard-USGS) 
W71-11346 


MODELS  FOR  SUBSURFACE  DRAINAGE, 

Colorado    State    Univ.,    Fort    Collins,    Dept.    of 
Agricultural       Engineering;       and       Agricultural 
Research  Service,  Fort  Collins,  Colo. 
W  E.  Hedstrom,  A  T.  Corey,  and  H.  R.  Duke. 
Colorado   State   University   Hydrology   Paper  48, 
April  1971.  56p,43fig,  23  tab, 66  ref,  7  append. 

Descriptors:    'Subsurface   drainage,    'Model   stu- 
dies,   'Soil    properties,    'Soil    water    movement, 


Water    table,    Mathematical    models,    Equations, 
Porous    media,     Hydrology,     Hydrologic    cycle, 
Vegetation,  Capillary  fringe. 
Identifiers:  'Relief  drains.  Transient  flow. 

The  effects  of  the  drainable  water  above  the  water 
table  on  drainage  behavior  were  analyzed  to  deter- 
mine their  magnitude  and  the  extent  to  which  they 
are  influenced  by  soil  parameters.  These  effects 
were  shown  to  be  ( 1 )  an  increase  of  the  vertical 
dimensions  of  the  flow  region  and  (2)  a  reduction 
in  the  outflow  as  predicted  by  assuming  no  draina- 
ble water  above  the  water  table.  The  Brooks-Corey 
scaling  theory  was  first  shown  experimentally  to  be 
valid  for  two-dimensional  transient-flow  drainage 
and  was  then  applied  in  an  analysis  of  the  problem. 
This  analysis,  using  the  Brooks-Corey  scaled  varia- 
bles, demonstrated  that  the  pore-size  distribution 
index,  which  is  related  to  the  range  of  the  pore  sizes 
of  the  soil,  was  of  primary  importance.  Drainage 
tests  of  two  soils  having  different  pore-size  distribu- 
tion indices  were  conducted.  A  numerical  solution 
was  developed  and  applied  to  the  problem  by  simu- 
lating drainage  from  soil  of  other  pore-size  distribu- 
tion indices.  Results  from  the  experiments  and  the 
numerical  solution  showed  that  drainage  was  af- 
fected by  pore-size  distribution  as  measured  by  the 
index.  (Woodard-USGS) 
W7I-I1347 


MATHEMATICAL    SIMULATION    OF    INFIL- 
TRATING WATERSHEDS, 

Colorado  State  Univ.,  Fort  Collins. 
Roger  E.  Smith,  and  David  A.  Woolhiser. 
Colorado  State  University  Hydrology  Paper  No  47, 
January  1 97 1 .  44  p,  46  fig,  2  tab,  59  ref,  append. 

Descriptors:    'Soil    water    movement,    'Overland 

flow,  'Infiltration,  'Porous  media,  Model  studies, 

Mathematical     models,     Equations,     Watersheds 

(Basins),  Earth-water  interfaces,  Unsaturated  flow. 

Surface  runoff,  Unsteady  flow. 

Identifiers:     Kinematic     wave,     Finite-difference 

methods. 

The  partial  differential  equation  for  vertical,  one- 
phase,  unsaturated  flow  of  water  in  soils  is  used  as  a 
mathematical  model  governing  infiltration.  A  non- 
linear Crank-Nicolson  implicit  finite-difference 
scheme  is  used  to  obtain  solutions  to  this  equation 
for  realistic  initial  and  upper  boundary  conditions. 
The  kinematic  wave  approximation  to  the  equa- 
tions of  unsteady  overland  flow  on  cascaded  planes 
is  used  for  the  mathematical  model  of  surface  ru- 
noff. The  difference  equations  of  infiltration  and 
overland  flow  are  combined  into  a  model  for  a  sim- 
ple watershed,  employing  computational  logic  so 
that  boundary  conditions  match  at  the  soil  surface. 
The  mathematical  model  is  tested  by  comparison 
with  data  from  a  laboratory  soil  flume  and  with 
data  from  a  small  experimental  watershed. 
(Woodard-USGS) 
W71-11348 


SYSTEMATIC  TREATMENT  OF  THE 
PROBLEM  OF  INFILTRATION, 

Colorado  State  Univ.,  Fort  Collins.  Environmental 
Resources  Center. 
H.  J.  Morel-Seytoux. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  208,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Completion  Report  Series,  No.  23, 
Environmental  Resources  Center,  Colorado  State 
University,  Ft.  Collins,  June  30,  1971,  22  p,  10  fig, 
1 4  ref.  OWRR  Project  B-033-COLO  (9). 

Descriptors:  'Infiltration,  'Soils,  'Flow,  'Air  cir- 
culation, Airentainment,  Numerical  analysis. 
Identifiers:  'Two-phase  flow,  Air  compressibility, 
Air  counterflow. 

The  effects  of  air  movement  and  air  compressibility 
on  infiltration  in  soil  columns  are  important.  For 
soils  underlain  by  a  relatively  impervious  layer  or 
by  a  shallow  water  table,  errors  on  the  order  of  30 
percent  can  result.  Approximate  solutions  to  the 
two-phase  formulation  of  the  problem  of  infiltra- 


tion (i.e.  accounting  for  both  water  and  air  move- 
ment) give  more  accurate  predictions  than  exact 
solution  to  the  unsaturated  flow  formulation  (i.e., 
accounting  only  for  water  movement).  The  two- 
phase  theory  has  the  significant  advantage  of  ac- 
counting for  observed  experimental  results  which 
cannot  be  modeled  by  the  one-phase  flow  theory. 
The  approximate  solutions  are  not  only  more  accu- 
rate, but  also  more  economical.  The  costs  of  com- 
puter runs  for  prediction  of  infiltration  rates  by  the 
analytic  approximate  method  were  on  the  order  of 
one-tenth  of  the  costs  involved  in  the  numerical 
finite-difference  solution  of  the  two-phase  flow 
equations. 
W7I-11406 


GAS  CHROMATOGRAPHY:  TECHNIQUES 
AND  USES  IN  SOIL,  PLANT,  AND  WATER 
ANALYSIS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02K. 
W71-11410 


WATER  IN  THE  UNSATURATED  ZONE; 
PROCEEDINGS  OF  THE  WAGENINGEN  SYM- 
POSIUM. 

International  Association  of  Scientific  Hydrology, 
Gentbrugge  (Belgium). 

IASH  Publication  numbers  82  and  83,  1969.  2  vols. 

Descriptors:  'Groundwater,  'Base  flow,  'Capillary 
action,  'Soil  moisture,  'Soil  physical  properties, 
Soil  water  movement. 

This  symposium,  held  in  connection  with  the  Inter- 
national Hydrological  Decade  (1965-1975),  con- 
tains 106  papers.  Chapter  contents:  Determination 
of  Soil  Moisture.  Determination  of  Soil  Moisture 
Potential.  Determination  of  Capillary  Conductivity 
and  Diffusivity.  Relation  Between  Soil  Charac- 
teristics and  Soil  Properties.  Infiltration  and  Redis- 
tribution of  Soil  Moisture  Following  Precipitation 
and  Its  Influence  on  Groundwater  Flow.  The 
Mathematics  of  Unsaturated  Flow.  Energy  Rela- 
tions in  Water  Transport  and  Supply  of  Water  by 
Capillary  Rise.  Evaporation  from  Bare  Soils  and 
Accumulation  of  Salts.  Extraction  of  Soil  Moisture 
by  Plants.  Influence  of  Temperature  on  the  Trans- 
port of  Water.  Rate  of  Recharge  of  Groundwater 
and  Its  Influence  on  Groundwater  Flow.  Effect  of 
the  Capillary  Fringe  on  Groundwater  Flow.  Storage 
Capacity.  (WES) 
W71-11418 


DISTRIBUTION  OF  HYDROCARBON-OXIDIZ- 
ING MICROORGANISMS  IN  SOILS  OF  THE 
MAIN  OIL  DEPOSITS  IN  UZBEKISTAN, 

Akademiya     Nauk     Ubzekskoi    SSR,    Tashkent. 

Microbiology  Branch. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-11560 


2H.  Lakes 


THE  EFFECTS  OF  AGE  AND  WATER  FLUC- 
TUATIONS ON  THE  LIMNOLOGICAL  FAC- 
TORS OF  IMPOUNDED  WATERS, 

Mississippi    State    Univ.,    State    College.    Water 

Resources  Research  Inst. 

D.  H.  Arner,  W.  J.  Lorio,  B.  M.  Teels,  and  E.  D. 

Norwood,  Jr. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  160,  $3.00  in  paper  copy,  $0.95 

in    microfiche.    Completion    Report,    Mississippi 

Water  Resources  Research  Institute,  State  College, 

June,   1971.  49  p,  9  fig,  27  tab,   12  ref,  append. 

OWRR  Project  A-047-MISS  ( 1 ). 

Descriptors:  Limnology,  'Reservoirs,  Fish  manage- 
ment, 'Drawdown,  'Water  level  fluctuations,  Fluc- 
tuation, Impoundments,  Impounded  waters, 
•Lakes,  Water  pollution  effects,  Mississippi, 
•Benthos,  'Plankton,  'Fish  populations. 
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Identifiers:  Bluff  Lake  (Miss),  Oktibbeha  County 
Lake  (Miss),  Tendipes,  Pentoneura,  Chaoborus. 

Two  lakes  having  similar  soil  types- were  studied  to 
determine  the  effects  of  age  and  water  fluctuations 
on  plankton,  benthos  and  fish  populations.  Bluff 
Lake  is  an  older  man-made  lake  which  is  drawn 
from  in  the  mid-summer  in  order  to  encourage  food 
plants  for  waterfowl.  Oktibbeha  County  Lake  is  a 
young  lake  and  the  water  levels  are  maintained. 
Chemistry  data  from  the  two  lakes  indicate  that 
their  chemical  properties  are  very  similar.  Neither 
lake  would  be  considered  very  fertile.  Net  plankton 
populations  in  Bluff  Lake  and  Oktibbeha  County 
Lake  were  comparable  when  analyzed  on  a  number 
of  organisms  per  liter  basis.  Peak  populations  oc- 
curred in  both  lakes  in  the  fall.  There  was  a  spring 
peak  in  Bluff  Lake  but  none  occurred  in  Oktibbeha 
County  Lake.  Fluctuations  of  water  levels  did  not 
seem  to  have  an  effect  on  the  net  plankton  popula- 
tions. The   benthic  population   in   Bluff  Lake   is 
slightly  higher  than  that  found  in  Oktibbeha  Coun- 
ty Lake.  This  is  true  for  both  numbers  and  weight 
per  square   meter.   The   species   composition   of 
benthic  organisms  in  the  two  lakes  were  similar. 
Tendipes,  Pentoneura  and  Chaoborus  organisms 
were  prevalent  in  both  lakes,  and  through  the  year 
for  each  lake.  Based  on  one-acre  samples  from 
each  lake,  Bluff  Lake  has  a  more  balanced  fish 
population   than   does  Oktibbeha   County   Lake. 
Neither,  however,  seems  to  support  populations  of 
game  fish  in  which  a  high  percentage  of  these  are  in 
the  available  or  harvestable  range.  Both  lakes  con- 
tain high  populations  of  gizzard  shad.  Bluff  Lake 
contains  a   high   population   of  small   and   inter- 
mediate sized  white  crappie  and  bluegill.  The  bass 
population  seems  low.  However,  other  predator 
Fish  such  as  flathead  catfish  and  spotted  gars  are 
found  in  adequate  numbers  to  help  bring  the  lake 
toward  a  more  balanced  condition. 
W71-I1298 


PEACE-ATHABASCA  DELTA  SYMPOSIUM. 

For  primary  bibliographic  entry  see  Field  04C. 
IV71-11335 


LAKE    ATHABASCA    WATER    LEVELS    1930- 

1970, 

tfater  Survey  of  Canada,  Calgary  (Alberta).  Al- 

>erta  and  Northwest  Territories  District  Office. 

t.  M.Bennett. 

n:  Proceedings  of  the  Peace-Athabasca  Delta  Sym- 

>osium,  January  14-15,  1971,  Edmonton,  Canada: 

Jniversity  of  Alberta,  Water  Resources  Center   p 

12-56,  May  1 97 1 .  24  p,  1 0  fig,  3  photo. 

)escriptors:  'Water  levels,  'Water  level  fluctua- 
ions,  'Lakes,  Water  balance,  Streamflow,  Water 
torage.  Regulation,  Hydroelectric  power,  Dams, 
>ata  collections,  Hydrologic  data. 
Jentifiers:  'Lake  Athabasca  (Canada). 

Vater  levels  on  Lake  Athabasca,  Alberta,  Canada, 
ave  been  recorded  at  Fort  Chipewyan  for  varying 
me  periods  since  1 930,  at  Goldfields  from  1 942  to 
956,  and  Crackingstone  Point  (Gunnar  Mines) 
ince  1956.  Recently,  much  attention  has  been 
>cused  on  falling  water  levels  on  Lake  Athabasca, 
slated  to  the  reduced  peak  flows  in  the  Peace 
iver  caused  by  storage  and  regulation  at  Bennett 
'am.  The  main  purpose  of  this  report  is  to  con- 
>lidate  all  of  the  readily  obtainable  information  on 
ake  Athabasca  water  levels,  and  to  make  that  in- 
irmation  available  to  interested  users.  Water 
vels  on  Lake  Athabasca  are  presently  lower  than 
le  long-term  average  for  this  time  of  year. 
iimmer  water  levels  for  1968,  1969  and  1970  are 
jproximately  comparable  to  the  levels  which  oc- 
irred  in  1938,  1945  and  1946,  which  were  con- 
dered  by  local  Chipewyan  residents  to  be  very 
w-water  years.  The  major  concern  is  that  below- 
jrmal  water  levels  will  persist  with  continued 
gulation  of  Peace  River  flows.  (See  also  W71- 
!335)(Knapp-USGS) 
'71-11337 


FACTORS  CONTROLLING  THE  LEVEL  OF 
LAKE  ATHABASCA, 

Research  Council  of  Alberta,  Edmonton.  Highway 
and  River  Engineering  Div. 
RolfKellerhals. 

In:  Proceedings  of  the  Peace-Athabasca  Delta  Sym- 
posium, January  14-15,  1971,  Edmonton,  Canada: 
University  of  Alberta,  Water  Resources  Center,  p 
57-109,  May  1971.  53  p,  26 fig,  8  tab,  lOref. 

Descriptors:  'Water  levels,  'Water  level  fluctua- 
tions, 'Lakes,  Water  balance,  Streamflow,  Water 
storage,  Regulation,  Hydroelectric  power,  Dams, 
Data  collections,  Hydrologic  data. 
Identifiers:  'Lake  Athabasca  (Canada). 

During  the  period  1968  to  1970  the  summer  water 
levels  of  Lake  Athabasca,  Canada,  were  4  to  5  feet 
lower  than  they  had  been  during  the  preceding  8 
years,  1960  to  1967.  Approximately  half  of  this 
reduction  is  attributable  to  impoundment  and  regu- 
lation of  the  Peace  River  by  B.C.  Hydro's  Bennett 
Dam,  which  started  to  affect  the  river  flows  in 
December  1967.  The  other  half  is  the  result  of  a 
change  from  a  period  of  high  natural  runoff  ( 1960- 
67)  to  a  period  of  slightly  below-average  runoff 
(1968-70).  The  summer  peak  lake  levels  of  1968 
and  1970  are  the  lowest  on  record.  Since  the  bed 
materials  of  the  outlet  channels  are  easily  erodible, 
the  lowered  Peace  and  Slave  River  levels  will  cause 
degradation  in  the  outlet  channels.  As  the  max- 
imum possible  degradation  is  approximately  3  ft 
(corresponding  to  the  reduced  Slave  River  stages), 
the  Lake  Athabasca  summer  levels  may  eventually 
be  reduced  by  5  ft,  although  a  lesser  reduction  of  3 
to  3.5  ft  is  more  probable.  Winter  levels  in  the  main 
part  of  Lake  Athabasca  will  probably  also  be 
reduced  eventually  by  more  than  the  presently  ob- 
served 1  to  2  ft.  (See  also  W71-11335)  (Knapp- 
USGS) 
W71-1  1338 


RECENT  HYDROLOGIC  INVESTIGATIONS  IN 
THE  DELTA  AND  POSSIBLE  WATER  LEVEL 
CONTROL  MEASURES, 

Provincial  Dept.  of  Agriculture,  Edmonton  (Al- 
berta).. Water  Resources  Div. 
R.  E.  Bailey. 

In:  Proceedings  of  the  Peace-Athabasca  Delta  Sym- 
posium, January  14-15,  1971,  Edmonton,  Canada: 
University  of  Alberta,  Water  Resources  Center  p 
110-136, May  1971.  27  p,  I6fig,9ref. 

Descriptors:     'Water     control,     'Water     levels, 
'Regulation,    'Lakes,    Weirs,    Dams,    Hydraulic 
models,  Water  level  fluctuations,  Model  studies, 
Simulation  analysis,  Hydraulic  models. 
Identifiers:  'Lake  Athabasca  (Canada). 

Hydrologic  investigations  of  Lake  Athabasca, 
Canada,  prior  to  1970  are  briefly  reviewed  and  an 
indication  of  their  relevance  to  present  knowledge 
is  presented.  Recent  investigations  by  the  Alberta 
Water  Resources  Division  are  outlined,  and 
preliminary  results  given.  Inflow-outflow  functions 
for  the  inter-connecting  channels  were  tentatively 
established.  Artificial  control  of  Lake  Athabasca 
levels  is  considered,  and  three  alternative  construc- 
tion possibilities  are  discussed  on  the  basis  of 
preliminary  design  concepts.  Computer  simulations 
of  the  effect  of  the  artificial  controls  on  Lake 
Athabasca  were  carried  out  for  1968  and  1969.  If 
restoration  of  Lake  Athabasca  levels  to  their  pre- 
1968  regime  is  deemed  to  be  necessary,  some  form 
of  artificial  control  of  lake  outflow  will  be  required. 
Three  alternative  preliminary  proposals  have  been 
presented  for  artificial  regulation  of  lake  outflow: 
( 1 )  a  notched  weir  at  the  Slave  River  channel  at  a 
point  5.5  miles  downstream  of  the  Slave-Rochers 
confluence;  (2-A)  a  notched  weir  at  the  rapids  on 
the  Riviere  des  Rochers  at  a  point  10.5  miles  up- 
stream from  the  Slave-Rochers  confluence;  or  (2- 
B)  a  broad-crested  rock  weir  at  the  rapids  on 
Riviere  des  Rochers  in  the  same  location  as  2-A 
(See  also  W7 1-1 1 335)  (Knapp-USGS) 
W71-11339 


WATER  CYCLE— Field  02 
Lakes— Group  2H 

ANALYSIS  OF  STREAM-TEMPERATURE 
VARIATIONS  IN  THE  UPPER  DELAWARE 
RIVER  BASIN,  NEW  YORK, 

Geological  Survey,  Washington,  D.C. 

OwenO.  Williams. 

For  sale   by   Superintendent  of  Documents-U.S. 

Government   Printing   Office,   Washington,   D.C. 

Price:  30  Cent.  Geological  Survey  Water-Supply 

Paper  1 999-K,  1 97 1 .  45  p,  1 4  fig,  5  tab,  1 0  ref. 

Descriptors:  'Water  temperature,  'Delaware 
River,  'Climates,  'Reservoir  operation,  Reservoir 
storage,  Stratification,  Streamflow,  Fish,  Water 
quality,  Discharge  (water),  Data  Collections, 
Variability,  New  York. 

Identifiers:  'Stream  temperature  variation, 
'Delaware  River  basin. 

The  effect  of  climatic  conditions  and  reservoir 
releases  on  downstream  conditions  was  determined 
by  means  of  statistical  and  graphical  analyses  of 
stream-temperature  variations  measured  in  the 
upper  Delaware  River  basin,  May-September 
1964-67.  Climatic  conditions  normally  increase 
water  temperatures  from  February  through  July 
and  decrease  them  from  August  through  January. 
Summer  releases  from  New  York  City's  Cannon- 
sville  Reservoir  decreased  water  temperatures  by 
13  deg  C  in  8.1  miles  and  by  1  deg  C,  55.9  miles 
downstream.  Releases  from  New  York  City's 
Pepacton  Reservoir  decreased  water  temperatures 
by  1 1  deg  C  in  3 1 .0  miles  and  between  1  deg-3  deg 
C  in  71.0  miles  downstream.  The  influence  of 
release  from  these  reservoirs  is  dependent  upon 
five  factors:  Thermal  stratification  in  the  reservoir, 
depth  at  which  water  is  withdrawn  from  the  reser- 
voir, rate  of  release,  distance  downstream  from  the 
reservoir,  and  climatic  conditions.  (Knapp-USGS) 
W71-11350 


THE  ECONOMICS  OF  QUANTITY  VS  QUALI- 
TY IN  GREEN  BAY, 

Wisconsin  Univ.,  Madison.  Marine  Studies  Center. 
Victor  L.  Arnold. 

In:  Proceedings  of  the  Thirteenth  Conference  on 
Great  Lakes  Research,  April  1970,  Buffalo,  New 
York,  International  Association,  Great  Lakes 
Research,  p  141-144.  5  ref. 

Descriptors:  'Lake  Michigan,  'Estuaries,  'Water 
resources,     'Management,     'Economics,     Water 
utilization,  Water  pollution,  Planning. 
Identifiers:  Green  Bay. 

Physical,  chemical,  biological  and  socio-economic 
research  is  being  integrated  through  systems  analy- 
sis to  identify  and  measure  in  physical  and 
economical  terms  the  interrelationships  between 
resource  use  and  abuse  and  the  environment  of 
Green  Bay,  an  estuary  of  Lake  Michigan.  Public 
policy  recommendations  and  development  of  alter- 
natives to  allow  public  decision  and  policy  makers, 
to  be  more  fully  aware  of  quantity  vs  quality  are  in- 
cluded in  this  analysis.  (See  also  W71-1 1474)  (En- 
sign-PAI) 
W71-11473 


MIXING  PROCESSES  IN  GREEN  BAY, 

Wisconsin  Univ.,  Madison.  Marine  Studies  Center. 
W.  F.  Ahrnsbrak,  and  R.  A.  Ragotzkie. 
In:  Proceedings  of  the  Thirteenth  Conference  on 
Great  Lakes  Research,  April  1970,  Buffalo,  New 
York,  International  Association  Great  Lakes 
Research,  p  880-890.  8  fig,  3  tab,  14  ref. 

Descriptors:  'Lake  Michigan,  'Water  pollution, 
•Mixing,  'Diffusion,  'Seiches,  Rivers,  Runoff, 
Suspended  load,  Chlorides,  Evaporation,  Precipita- 
tion. 

Identifiers:  Green  Bay,  Electrical  conductivity, 
Light  transmissivity. 

Based  on  the  principle  of  conservation  of  mass,  ef- 
fective longitudinal  diffusivities  are  calculated 
using  a  one-dimensional  diffusion  model  for  Green 
Bay  in  Lake  Michigan.  Diffusivities  are  compared 
with  those  predicted  on  the  basis  of  seiche  activity, 
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shown  to  be  mainly  responsible  for  the  observed 
concentration  field.  Electrical  conductivity  and 
light  transmissivity  are  used  to  observe  the  distribu- 
tion of  Fox  River  water  in  the  Bay.  (See  also  W71- 
11473)(Ensign-PAI) 
W71-11474 


A      VISUAL      DEMONSTRATION      OF      THE 
BENEFICIAL  EFFECTS  OF  SEWAGE  TREAT- 
MENT FOR  PHOSPHATE  REMOVAL  ON  PAR- 
TICULATE      MATTER       PRODUCTION       IN 
WATERS  OF  LAKES  ERIE  AND  ONTARIO, 
Fisheries  Research   Board   of  Canada,  Winnipeg 
(Manitoba).  Freshwater  Inst.;  and  Ontario  Water 
Resources  Commission,  Toronto. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-U507 


LONG-TERM  CHANGES  IN  THE  LIMNOLOGY 
AND  MACROZOOPLANKTON  OF  A  LARGE 
BRITISH  COLUMBIA  LAKE, 

British  Columbia  Dept.  of  Recreation  and  Conser- 
vation, Victoria.  Fish  and  Wildlife  Branch. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-11523 


ARSENIC  AND  PHOSPHATE:  MEASURED  BY 
VARIOUS  TECHNIQUES, 

Minnesota      Univ.,      Minneapolis.      Limnological 
Research  Center.  ,_,«». 

For  primary  bibliographic  entry  see  Field  05A. 
W71-11525 


LAKE  ERIE  PHYSICAL  LIMNOLOGY  CRUISE, 
MIDSUMMER  1967, 

Ohio  Dept.  of  Natural  Resources,  Columbus.  Div. 

of  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  03C 

W71-1I551 

BACTERIAL     POPULATION     OF     HUMIFIED 

LAKES,  j   „     ,     .  .     ... 

Akademiya  Nauk  SSSR,  Leningrad.  Zoologicheskn 

Institut. 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-11555 


21.  Water  in  Plants 


COMPARATIVE  WATER  LOSS  OF  DOUGLAS- 
FIR  AND  OREGON  WHITE  OAK, 

Oregon  State   Univ.,  Corvallis.  Water  Resources 
Research  Inst.  un«n 

For  primary  bibliographic  entry  see  Field  OZU. 
W7I-1I063 

SOME  PROPERTIES  OF  ROOT  SYSTEMS  OF 
BOTTOM  LAND  WILLOWS  AND  POPLARS, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 
(Yugoslavia). 

TT69-5I009/2  Translated  from  Serbo-Croatian. 
Available  from  US  Dept.  of  Commerce,  Nat.  Tech. 
Inf  Service,  Springfield,  Va.  22151.  Transactions, 
Institute  'Jaroslav  Cerni'.  Vol  15,  No  46,  p  35-40, 
1969  6  p.  3  fig,  5  tab,4ref. 

Descriptors:        •Soil-water-plant        relationships, 
•Flood  plains,  'Willow  trees,  •Phreatophytes,  In- 
filtration,  Consumptive    use,    Evapotranspiration, 
Ecology,  Forests. 
Identifiers:  'Danube  River. 

Observations  and  measurements  in  the  Danube 
flood  plain  of  representative  specimens  of  Salix 
alba  L  of  the  same  age  (20  years)  showed  clearly 
that  moisture  regime  in  the  flood  plain  influenced 
their  development.  The  minimum  depth  of  the 
aerated  layer  of  the  rhizoshere  was  45  cm.  The 
main  root  penetrated  to  a  depth  of  over  1.0  m  and 
the  nurface  root  system  was  very  well  developed,  in 


mass  and  construction  equalling  that  of  poplars. 
The  composition  and  pattern  of  the  woods,  tilling 
and  improvement  of  the  soil,  drainage  of  depres- 
sions, etc.,  are  factors  which  affect  the  develop- 
ment of  stands  and  the  structure  of  the  root  system. 
In  places  with  high  groundwater  and  surface  water 
the  white  willow  woods  give  way  to  Salicetum  trian- 
dre  Male,  and  marsh  plants.  (Knapp-USGS) 
W71-1I138 

MYCOLOGICAL  STUDIES  IN  BARATARIA 
BAY,  LOUISIANA,  AND  BIODEGRADATION 
OF  OYSTER  GRASS,  SPARTINA  ALTER- 
NIFLORA. 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Food 

Science  and  Technology. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-11277 

GROWTH  OF  SPARTINA  PATENS  AND  S.  AL- 
TERNIFLORA  AS  INFLUENCED  BY  SALINITY 
AND  SOURCE  OF  NITROGEN, 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.   of 

Botany. 

For  primary  bibliographic  entry  see  Field  U2L. 

W71-11282 

DIVERSE  -  A  FORTRAN  IV  PROGRAM  TO 
CALCULATE  DIVERSITY  INDICES  OF 
STREAM  BOTTOM  ORGANISMS, 

Massachusetts  Univ.  Amherst,  Water  Resources 
Research  Center.  ,.„,,-, 

For  primary  bibliographic  entry  see  Field  071,. 
W71-11313 

2J.  Erosion  and  Sedimentation 

A  STUDY  OF  NATURAL  WIGGLY  LINES  IN 
HYDROLOGY, 

Illinois  Univ.,  Urbana.  Dept.  of  Metallurgy  and 

Mining  Engineering. 

A.  K.  Ghosh,  and  A.  E.  Scheidegger. 

Journal  of  Hydrology,  Vol  13,  No  2,  p  101-126, 

June  1 97 1.  26  p,  4  fig,  7  tab,  lOref. 

Descriptors:  'Meanders,  'Terrain  analysis, 
•Geomorphology,  'Stochastic  processes,  'Statisti- 
cal models,  Model  studies,  Statistics,  Statistical 
methods,  Rivers,  Coasts,  Probability,  Watersheds 
(Basins),  Distribution  patterns,  Watersheds  (di- 
vides). 
Identifiers:  Stochastic  models. 

The  statistical  characteristics  of  two  river  meander 
trains,  two  stretches  of  coast  lines,  and  one 
watershed  line  were  investigated.  An  attempt  was 
made  to  produce  these  characteristics  by  stochastic 
model.  To  this  end,  the  chain  model  previously  ap- 
plied to  meanders  was  generalized.  The  required 
ensembles  can  be  generated,  if  both  the  sinuousity 
and  the  'degree  of  wiggliness'  (a  new  quantity 
defined  in  the  paper)  are  specified.  Natural 
hydrological  wiggly  lines  are  nothing  but  con- 
strained random  lines  for  which  the  sinuousity  and 
the  degree  of  wiggliness  are  given. 
W71-11068 


Procedures  for  sampling  the  bed  material  of  gravel- 
bed  rivers  consist  of  five  independent  steps:  selec- 
tion of  site  and  time,  collection  of  a  sample,  deter- 
mination of  grain  size,  computation  of  size  distribu- 
tion, and  presentation  of  results.  Because  several 
choices  of  methods  are  available  at  each  step, 
much  confusion  exists  in  the  literature.  Simple 
geometric  arguments,  illustrated  with  a  model 
based  on  densely  packed  cubes,  are  used  to 
develop  weighting  factors  to  convert  from  one  sam- 
pling procedure  to  another.  Comparison  with 
several  sets  of  field  data  shows  that  the  conversion 
method  is  applicable  to  gravel  deposits.  Differences 
remaining  after  conversion  are  attributable  to  ran- 
dom differences  between  samples,  or  to  population 
differences.  The  grid-by-number  procedure  is  the 
only  surface-oriented  procedure  directly  compara- 
ble to  customary  bulk  sieve  analysis.  It  is  therefore 
correct  sampling  procedure  for  the  study  of  sur- 
face-dependent phenomena.  Additional  field  date 
are  presented  to  compare  three  equivalent 
procedures. 
W71-11075 

SEDIMENT    DISPERSION    IN    FLOW    WITH 
MOVING  BOUNDARIES, 

Utah  Water  Research  Lab.,  Logan. 

Chen-lung  Chen. 

Journal     of    the     Hydraulics     Division,     ASCt 

Proceedings,  Vol  97,  No  HY8,  Paper  8287,  p  1 181- 

1201,  August  197 1.21  p,  1  fig,  38  ref,  append. 

Descriptors:  'Sediment  transport,  'Dispersion, 
•Alluvial  channels,  'Scour,  Stream  erosion,  Sedi- 
mentation, Bed  load,  Suspended  load,  Equations, 
Mathematical  models,  Turbulent  flow,  Laminar 
flow. 
Identifiers:  'Sediment  dispersion. 

The  longitudinal  dispersion  equation  for  sediment 
in  unsteady  nonuniform  flow  with  moving  bounda- 
ries is  formulated  from  the  three-dimensional  in- 
stantaneous diffusion  equation  for  movement  of 
sediment  by  means  of  the  time-  and  space-averag- 
ing processes.  The  equation  is  then  studied  for  its 
applicability  and  validity  in  the  sediment  problem. 
The  analytical  expressions  of  the  longitudinal 
dispersion  coefficient  for  sediment  in  flow  with 
moving  boundaries  are  obtained  for  both  turbulent 
and  laminar  flow.  The  effect  of  moving  boundaries 
in  turbulent  flow  on  the  value  of  the  longitudinal 
dispersion  coefficient  is  theoretically  negligible, 
but  may  be  significant  at  a  place  where  a  sand  or 
water  wave  breaks,  causing  an  infinite  gradient  of 
bed  or  flow  profile.  The  longitudinal  dispersion 
equation  that  may  be  called  the  suspended-load 
equation  plays  an  important  role  in  the  mathemati- 
cal modeling  of  an  alluvial  channel  where  the 
suspended  bed-material  discharge  is  greater  than 
the  contact-bed  discharge. 
W71-11076 

INFLUENCES  OF  SEDIMENTATION  ON 
WATER  QUALITY:  AN  INVENTORY  OF 
RESEARCH  NEEDS. 

For  primary  bibliographic  entry  see  Field  05C. 
W71-11077 


SAMPLING  PROCEDURES  FOR  COARSE  FLU- 
VIAL SEDIMENTS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engineer- 
ing. 

Rolf  Kellerhals,  and  Dale  I.  Bray. 
Journal     of     the     Hydraulics     Division,     ASCE 
Proceedings,  Vol  97,  No  HY8,  Paper  8279,  p  1  165- 
1180,  August  1971.  16  p,  10  fig,  4  tab,  1 4  ref. 

Descriptors:  'Sampling,  'Sediments,  'Alluvium, 
•Gravels,  •Alluvial  channels,  Particle  size,  Analyti- 
cal techniques,  Streams,  Statistics,  Statistical 
methods,  Data  collections. 

Identifiers:  Coarse  fluvial  sediments,  •  Particle  size 
analysis. 


QUANTITATIVE  DISTRIBUTION  OF 

SUSPENDED  MATTER  IN  THE  DEEP  WATERS 
OF  THE  NORTHERN  AND  CENTRAL  INDIAN 
OCEAN,  .      . 

Akademiya   Nauk   SSSR,   Moscow.   Institut  Oke- 

anologii. 

Ye.  I.  Gordeyev. 

Oceanology,  Vol  10,  No  I,  p  56-63,  1970.  8  p,  2 

fig,  8  ref. 

Descriptors:  'Suspended  load,  'Indian  Ocean, 
Sampling,  Data  collections.  Water  quality,  Suspen- 
sion, Provenance.  Continental  shelf.  Surveys,  Dis- 
tribution patterns,  Currents  (Water),  Ocean  circu- 
lation, Ocean  currents,  Sedimentation. 

The  membrane  ultrafiltration  technique  was  used 
to  collect  suspended  matter  on  a  series  of  sampling 
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ansverses  in  the  Indian  Ocean.  One-liter  samples 
ere  filtered  through  an  ultrafilter  with  a  pore 
iameter  of  0.7  microns.  The  vertical  distributions 
f  the  suspensions  were  nonuniform.  Waters  of  the 
rid  parts  of  the  ocean,  especially  the  Gulf  of  Aden 
nd  the  Arabian  Sea,  contain  the  smallest  amounts 
f  suspension  particles  (less  than  0.5  mg/liter).  The 
mount  of  suspension  increases  sharply  near  the 
louths  of  major  rivers,  and  at  the  base  of  the  con- 
nental  slope  ( 1 .0-2.5  mg/liter  and  more).  The  dis- 
ibution  of  suspended  matter  in  the  uppermost  ac- 
ve  layer  of  the  ocean  is  quite  complex.  Deep 
aters  in  the  central  Indian  Ocean  usually  contain 
.5- 1 .0  rag/liter  of  suspension.  Suspension  distribu- 
on  depends  on  the  peculiarities  of  terrigenous  and 
iogenous  material  supply. 
/71-11094 


ISTRIBUTION  AND  COMPOSITION  OF 
/ATER  SUSPENSIONS  IN  THE  NORTHERN 
ND  CENTRAL  PARTS  OF  THE  INDIAN 
CEAN, 

kademiya   Nauk  SSSR,  Moscow.   Institut  Oke- 

nologii. 

u.  A.  Bogdanov,  O.  G.  Kozlova,  and  V.  V. 

lukhina. 

ceanology,  Vol  10,  No  1,  p  64-73,  1970.  10  p,  6 

g,  3  tab,  1 7  ref. 

escriptors:  'Suspended  load,  'Indian  Ocean, 
ampling,  Data  collections.  Water  quality,  Suspen- 
on,  Provenance,  Continental  shelf,  Surveys,  Dis- 
ibution  patterns.  Currents  (Water),  Ocean  circu- 
ition,  Ocean  currents,  Sedimentation. 

uspended  matter  was  collected  by  separation  and 
lembrane  filtration  from  the  Indian  Ocean  surface 
nd  from  various  deeper  water  levels.  The  suspen- 
on  is  distributed  nonuniformly  in  the  surface 
aters.  Suspension  content  peaks  along  the  coast 
nd,  in  the  open  central  regions,  in  zones  in  which 
lanktonic  organisms  flourish.  Two  types  of  veni- 
al suspension  distribution  are  established  on  the 
asis  of  its  material  composition.  The  various  com- 
onents  of  the  suspensions,  siliceous,  carbonate, 
nd  terrigenous,  their  distribution,  and  their  role  in 
le  sedimentation  process  are  described. 
/7I-11095 


EDIMENTATION  AT  THE  HEAD  OF  A  SUB- 
IARINE  CANYON, 

ikademiya   Nauk   SSSR,   Moscow.   Institut  Oke- 

nologii. 

.  S.  Trimonis,  and  K  M.  Shimkus. 

Iceanology,  Vol  10,  No  1,  p  74-85,  1970.  12  p,  3 

g,  2  tab,  1 2  ref. 

•escriptors:  'Turbidity  currents,  'Sedimentation, 
Continental  shelf,  'Continental  slope,  'Canyons, 
edimentary  structures.  Stratigraphy,  Sediment 
-ansport,  Deposition  (Sediments),  Particle  size, 
ands,  Bed  load,  Suspended  load,  Alluvium, 
rovenance,  Suspension, 
ientifiers:  'Submarine  canyons. 

lata  on  the  distribution  of  sediment  at  the  head  of 
lie  Inguri  submarine  canyon  (Black  Sea)  are 
resented.  Terrigenous  coarse-clastic  and  coarse- 
ranular  sediments  (pebbly-gravel  deposits,  sands, 
oarse  aleurites)  accumulate  in  the  canyon  bed, 
nd  muddy  sediments  on  its  walls.  The  deposits 
ave  a  rhythmic  structure  in  the  bed  of  the  sub- 
larine  canyon.  The  sedimentary  material  in  the 
ubmarine  canyon  is  composed  basically  of  river 
ebris.  The  general  features  of  the  sedimentation 
rocess  in  the  submarine  canyon  are  correlated 
.  ith  the  stages  of  the  Inguri  River. 
V71-11096 


IASEMENT  RELIEF  AND  THICKNESS  OF 
IOTTOM  SEDIMENTS  IN  THE  CENTRAL 
'ART  OF  THE  SEA  OF  JAPAN, 

Ikademiya   Nauk  SSSR,  Moscow.   Institut  Oke- 

nologii. 

V.  F.  Beresnev,  and  V.  M.  Kovylin. 

Jceanology,  Vol  10,  No  1,  p  86-88,  1970.  3  p,  3 

ig,  3  ref. 


Descriptors:    'Bottom    sediments,    'Topography, 
'Oceanography,    Sedimentation,    Sampling,    Sur- 
veys, Data  collections,  Seismic  studies,  Sediment 
transport.  Deposition  (Sediments). 
Identifiers:  'Sea  of  Japan. 

Maps  of  the  bedrock  relief  and  of  the  thickness  dis- 
tribution of  bottom  sediments  were  constructed  on 
the  basis  of  seismic  investigations  by  the  Institute  of 
Oceanology  in  the  Sea  of  Japan.  A  relationship  was 
established  between  the  sedimentary  mantle  and 
the  depth  of  the  surface  of  the  primary  tectonic  re- 
lief. Maximum  sediment  thicknesses  were  confined 
to  regions  with  the  deepest  basement,  whereas 
basement  hills  are  covered  by  thinning  sediments 
or  may  be  bare. 
W71-11097 


SOME  FEATURES  OF  CONTEMPORARY 
DEVELOPMENT  OF  THE  NORTHWESTERN 
BLACK  SEA  SHORE, 

Akademiya   Nauk  SSSR,  Moscow.   Institut  Oke- 

anologii. 

Yu.  D.  Shuyskiy. 

Oceanology,  Vol  10,  No  1,  p  89-95,  1970.  7  p,  3 

fig,  1 7  ref. 

Descriptors:  'Shores,  'Beaches,  'Sedimentation, 
'Beach  erosion,  Littoral  drift.  Water  level  fluctua- 
tions, Sands,  Sand  bars,  Dunes,  Estuaries, 
Provenance,  Sediment  transport,  Lagoons,  Coasts, 
Surf,  Sea  level. 
Identifiers:  'Black  Sea. 

The  northwestern  Black  Sea  shore  is  a  classical  ex- 
ample of  the  shoreline  of  submergence.  Recent 
lagoon  development  is  closely  associated  with  sedi- 
ment sources,  the  volumes  of  littoral  drift,  shore  ex- 
posures to  prevailing  winds  and  waves,  and  is  inde- 
pendent of  the  rate  of  relative  water  level  fluctua- 
tions in  the  Black  Sea.  There  are  five  dynamic  areas 
where  unusual  features  of  littoral  drift  development 
leave  their  mark  on  the  outer  appearance  of  bar- 
riers. Data  are  given  on  the  volume  of  littoral  drift 
and  on  the  share  of  each  source  of  material  supply. 
W71-11098 


ABRASION  OF  THE  FLYSCH  SHORE  OF  THE 
BLACK  SEA, 

Akademiya  Nauk   SSSR,  Moscow.   Institut  Oke- 

anologii. 

N.  V.  Yesin,  and  M.  T.  Savin. 

Oceanology,  Vol  10,  No  1,  p  96-100,  1970.  5  p,  1 

fig,  1  tab,  10  ref. 

Descriptors:   'Erosion,  'Shores,  'Beach  erosion, 
'Geomorphology,  Land  forming,  Slopes,  Topog- 
raphy, Geologic  control,  Sandstones. 
Identifiers:  'Black  Sea,  'Flysch,  'Cliff  erosion. 

Observations  were  made  from  1962  to  1966  on  the 
natural  decay  of  flysch  rocks  in  a  stretch  of  the 
Black  Sea  shore.  There  is  no  definite  relationship 
between  the  rate  of  flysch  abrasion  and  depth  in  the 
wave  breaker  zone.  Under  certain  conditions  there 
is  no  relationship  between  the  abrasion  rate  and  the 
force  of  wave  action.  The  abrasion  rate  in  a  given 
area  depends  on  several  other  factors,  such  as  the 
presence  of  pebbles,  their  sizes,  and  the  thickness 
of  the  pebble  layer.  The  destruction  of  flysch  layers 
occurs  only  under  the  abrasive  action  of  clastic 
material.  Where  there  is  no  such  material,  the  rate 
of  abrasion  is  very  low,  practically  zero.  The 
average  rates  of  destruction  of  the  flysch  rocks,  as 
computed  from  the  tabulated  data,  ranged  from  0 
to  8  mm/year.  (Knapp-USGS) 
W71-11099 


FLUVIAL  DIFFERENTIATION  OF  THE  BASIN 
OF  LAKE  VICTORIA, 

Makerere  Univ.  Coll.,  Kampala  (Uganda).  Dept.  of 

Geography. 

J.  P.  B.  M.  Ouma. 

In:    Wellington    Symposium    -    The    Results    of 

Research    on    Representative    and    Experimental 

Basins;  December  1-8,  1970,  New  Zealand:  New 

Zealand  Journal  of  Hydrology,  Vol  9,  No  2,  p  219- 

251,  1970.  33  p,  1 2  fig,  4  tab,  3 1  ref. 


Descriptors:  'Geomorphology,  'Drainage  patterns 
(Geologic),  'Terrain  analysis,  'Drainage  density, 
'Channel  morphology,  Lakes,  Rivers,  Runoff, 
Land  development,  Flood  control,  Reservoir 
design,  Regression  analysis,  Topography,  Water 
resources  development,  River  basin  development. 
Identifiers:  'Stream  order,  'Drainage  texture, 
'Lake  Victoria  (Africa). 

Catchment  texture,  catchment  shape,  and  stream 
length  propagation  ratio  were  calculated  for  the 
basin  of  Lake  Victoria,  Africa.  The  slope  of  a 
regression  line  (the  regression  coefficient),  in  an 
exponential  number/order  correlation,  is  the 
logarithmic  transformation  of  the  mean  bifurcation 
ratio  for  a  given  stream  network.  Linear  transfor- 
mation of  this  slope  is  the  stream  number  propaga- 
tion ratio.  Likewise,  the  mean  stream  length 
propagation  ratio  is  the  linear  transformation  of  the 
logarithmic  regression  coefficient  from  an  ex- 
ponential correlation  between  mean  stream  length 
and  order.  High  mean  bifurcation  ratio  is  indicative 
of  low  values  of  the  mean  length  propagation  ratio. 
There  is  no  significant  correlation  between 
catchment  texture  and  catchment  order,  but  the 
larger  the  catchment  area,  the  coarser  the  texture. 
However,  the  higher  the  stream  order,  the  lower 
the  stream  frequency.  In  relation  to  catchment 
area,  circularity  of  a  drainage  basin  increases 
hyperbolically  to  a  maximum  value  of  inflection, 
beyond  which  point  circularity  decreases  paraboli- 
cally  before  approaching  zero  at  infinity.  Fine  tex- 
ture is  concomitant  with  a  high  mean  length 
propagation  ratio.  Texture  is  a  more  effective  index 
of  fluviomorphological  differences  among  drainage 
basins  than  is  circularity.  (Knapp-USGS) 
W71-11107 


CLASSIFICATION  OF  RECENT  MARINE  SEDI- 
MENTS BY  PARTICLE  SIZE  (K  voprosu  klas- 
sifikatsii     sovremennykh     morskikh     osadkov     po 
granulometrlcheskomu  sostavu), 
Leningrad  State  Univ.  (USSR). 
A.  Ye.  Rybalko. 

Leningradskiy  Gosudarstvennyy  Universitet  Vest- 
nik  No  6,  Seriya  Geologiya  i  Geografiya,  No  1,  p 
41-47, March  1971.  7  p,  1  fig,  5  tab,  18ref. 

Descriptors:    'Sediments,    'Sedimentation    rates, 
'Classification,  'Particle  size,  Sedimentary  rocks. 
Grading,  Sands,  Silts,  Clays,  Bottom  sediments. 
Gravels,  Boulders. 
Identifiers:  'USSR,  Nomenclature,  Pebbles. 

The  problem  of  developing  standards  for  classify- 
ing recent  marine  sediments  and  of  establishing 
specifications  for  particle  size  is  examined  in  the 
light  of  expanded  geological  investigations.  A  criti- 
cal analysis  is  made  of  various  particle  size  classifi- 
cations, including  the  system  developed  by  the 
Scientific  Research  Institute  of  Arctic  Geology 
based  on  sand-silt-clay  ratios.  The  scale  of  particle 
sizes  suggested  by  the  classification  of  L.  B.  Rukhin 
is  recommended  for  use  by  the  author.  A 
TRILINEAR  SCHEME  FOR  SAND,  SILT  AND 
CLAY  SEDIMENTS  IS  PROPOSED.  The  scheme 
provides  clarity  of  representation  and  ensures  rapid 
processing  and  correlation  of  the  data  of  others  for 
determining  sediment  gradations  and  for  dif- 
ferentiating sediment  groups  in  sufficient  detail  to 
prepare  various-scale  maps  of  bottom  sediments. 
(Josefson-USGS) 
W71-11114 


RIVER  TERRACES  AND  CHARACTERISTICS 
OF  RECENT  SEDIMENT  ACCUMULATION  IN 
MOUNTAIN  VALLEYS  AS  ILLUSTRATED  BY 
THE  CRIMEAN  MOUNTAINS  (Rechnyye  terrasy 
i  osobennosti  sovremennoy  akkumulyatsii  v  gor- 
nykh  dolinakh  na  prlmere  Gornogo  Kryma), 
Lenigrad  State  Univ.  (USSR). 
Nguen  KuangMu. 

Leningradskiy  Gosudarstvennyy  Universitet  Vest- 
nik  No  6;  Seriya  Geologiya  i  Geografiya,  No  1,  p 
135-141, March  1971.  7  p,  12ref. 

Descriptors:  'Terraces  (Geological),  'Alluvium, 
'Sediments,  'Structural  geology,  Talus,  Colluvi- 
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um,  Geomorphology,  Quaternary  period,  Erosion, 
Flood  plains,  Detritus,  Aggradation,  Stratigraphy, 

SSSSC'  ^SSR.  -Crimea.  -Uplifts, 
Downcutting,  Mountain  valleys,  Alluvial  fans,  Tec- 
tonic movements. 

The  role  of  talus  and  colluvium  in  the  alluvial  struc- 
ture of  Crimean  Mountain  valleys  is  examined  in 
connection  with  geomorphological  investigations 
conducted  in  1962-66  and  again  in  1969.  The  talus, 
colluvium  and  alluvium  on  floodplains  and  terraces 
of  the  mountain  valleys  are  interrelated  and  form  a 
complex  of  detrital  material  in  both  the  mountain 
and  lowland  valleys.  Uplifts  formed  during  the 
Quaternary  period  and  changes  in  climatic  condi- 
tions have  resulted  in  gradual  downcutting  by  nvers 
and  in  the  formation  of  numerous  river  terraces  of 
varying  elevation.  Absolute  and  relative  elevations 
of  the  terraces  increase  upstream  along  the  river 
valleys,  which  attests  to  the  unique  rise  of  the 
Crimean  Mountains.  The  river  valley  terraces  are 
of  the  aggradational  type;  bedrock  is  observed  only 
in  the  upper  reaches  of  the  valleys.  The  alluvium 
becomes  coarser  in  the  upper  reaches  and 
gradually  finer  in  the  lower  reaches.  The  alluvium 
accumulation  of  the  river  terraces  conforms  to  the 
transgressions  of  the  Black  Sea  basin;  hence,  the 
river  terraces  of  the  Crimean  Mountains  may  be 
compared  with  sea  terraces.  (Josefson-USGS) 
W71-11U5 


heniyakh      razllchnogo      genezba      na      prlmere 
obolovykh  peskov  Prfbaltlkl), 

Vsesoyuznyi    Geologicheskii    Institut,    Leningrad 

(USSR). 

L.  N.  Kulyamin. 

Akademiya  Nauk  SSSR  Doklady,  Vol  198,  No  1,  p 

169-171,  1970.  3  p,  3  fig,  7  ref. 


HYDROGEOCHEMICAL  AND  HYDRODYNAM- 
IC      PATTERNS      IN      KARST      FORMATION 
(Gidrogeokhimicheskiye      i      gidrodinamicheskiye 
zakonomernosti  razvitiya  karsta), 
Akademiya  Nauk  SSSR.  Institut  Geologn. 
F  A.Makarenko.andV.P.Zverev. 
Akademiya  Nauk  SSSR  Doklady,  Vol  192,  No  3,  p 
626-628,  1970.  3  p,  9  ref. 

Descriptors:  *Karst,  'Subsurface  runoff,  'Ground- 
water movement,  •Earth-water  interfaces, 
Hydrogeology,  Geomorphology,  Petrography, 
Rocks,  Groundwater,  Thermodynamics,  Aqueous 
solutions,  Water  chemistry.  Geochemistry,  Subsur- 
face flow,  Base  flow,  Erosion. 

Identifiers:  'USSR,  Caucasus,  Soviet  Central  Asia, 
Russian  platform,  Hydrogeochemistry,  Water 
exchange,  Tectonics. 

Karst  formation,  which  represents  the  interaction 
of  natural  water  and  soluble  rock  at  their  interface, 
comprises  three  separate  processes:  the  inflow  of 
solvent  to  the  solid  surface,  the  actual  process  of 
solution  or  phase  transition,  and  the  removal  of  the 
solutes  from  the  interface.  Three  typical  zones  of 
karst  formation,  corresponding  to  three  principal 
zones  of  subsurface  runoff,  may  be  distinguished: 
an  upper  zone  of  active  'soil'  runoff  and  intense 
karst  formation  above  the  level  of  local  erosion,  a 
middle  zone  of  slower  runoff  and  unusual  karst  for- 
mation lying  below  the  level  of  local  erosion  but 
above  the  level  of  regional  downcutting  by  the  river 
or  the  sea;  and  a  lower  zone  of  extremely  slow  ru- 
noff with  weak  karst  formation.  Karstsofthe  upper 
zone  are  common  and  initially  small;  karsts  of  the 
middle  zone  are  more  sporadic  and  predominately 
horizontal,  karsts  of  the  lower  zone  are  very  scat- 
tered and  local  in  extent.  The  relative  karst  forma- 
tion rates  for  the  upper,  middle  and  lower  zones^ 
based  on  a  study  of  subsurface  and  chemical  runoff 
in  the  Caucasus,  Soviet  Central  Asia  and  on  the 
Russian   platform,  are    1.0,  0.1-0.01,  and  0.001- 
0.0001  or  less,  respectively.  It  may  be  concluded 
that  lithologic,  tectonic,  geomorphologic  and  other 
patterns  of  karst  formation  discussed  in  the  litera- 
ture largely  determine  the  type,  properties  and  rate 
of  movement  of  groundwater  in  the  earth's  crust; 
the  intensity  of  karst  formation  depends  directly  on 
groundwater  dynamics.  (Josefson-USGS) 
W7I-IMI8 


ORIENTATION  OF  SAND  GRAINS  IN  SEDI- 
MF.NTS  OF  VARIED  ORIGIN  AS  ILLUS- 
TRATED BY  OBOLUS  SAND  OF  THE  BALTIC- 
REGION    (Ob    orkntlrovke    peschlnok    v    otloz- 


Descriptors:  'Sediments,  'Particle  size,  'Particle 
shape,  Sediment  transport.  Deposition  (Sedi- 
ments), Sands,  Channel  morphology,  Saltation, 
Sedimentary  basins  (Geological),  Distribution  pat- 
terns, Channel  flow. 

Identifiers:  'USSR,  Baltic  Sea,  Paleogeography, 
Grains  (Sand),  Cross  bedding. 

The  distribution  patterns  of  sand  grains  in  Baltic 
Sea  area  sediments  of  varied  origin  are  examined  in 
terms  of  orientation  of  their  pointed  tips.  The 
number  of  grains  sufficient  to  give  a  representative 
orientation  pattern  was  determined  experimentally 
in  series  of  100,  1 50,  200,  250,  and  300  grains.  An 
average  number  of  200  to  220  grains  was  measured 
in  each  of  the  16  samples  studied.  The  facies  of 
these  sediments  were  determined  by  noting  the 
morphology  of  cross  bedding  and  by  grain-size 
analysis.  Two  types  of  grain-tip  orientation  were 
identified-littoral  and  channel.  In  the  littoral  type, 
pointed  grain  tips  were  oriented  predominately  in 
the  cross-bedding  direction  (in  the  direction  of 
flow).  In  the  channel  type,  pointed  grain  tips  were 
oriented  predominately  in  a  direction  opposite  to 
the  cross  bedding.  A  specific  pattern  of  sand-grain 
orientation  was  observed  in  each  of  the  two  facies 
types.  Hence,  sediment  facies  may  be  determined 
by  the  orientation  of  sand  grains  in  conjunction 
with  other  textural  and  structural  features  of  sedi- 
ments such  as  cross  bedding  and  grain  size.  (Josef- 
son-USGS) 
W71-11119 

ACTION  OF  SUSPENDED  PARTICLES  ON  THE 
SOLID  BOUNDARIES  OF  FLOW  (O  vozdeystvli 
chastits  vzvesi  na  tverdyye  granltsy  potoka), 

V  V.Moskvitin.andA.  Ye.  Smoldyrev. 
Akademiya  Nauk  SSSR  Doklady,  Vol  1 8 1 ,  No  2,  p 
335-338,  1968.  4  p,  2  fig,  I  ref. 

Descriptors:  'Suspended  load,  'Suspension, 
•Boundaries  (Surfaces),  'Flow,  'Flow  rates,  Parti- 
cle size,  Roughness  (Hydraulic),  Plastic  deforma- 
tion Bearing  strength,  Sediment  transport. 
Identifiers:  'USSR,  Hydraulic  mixtures,  Stream 
competence,  Kinematics. 

The  results  of  measurements  of  the  action  of 
hydraulic  mixtures  with  spherical  particles  and 
ground  rocks  (0.5  to  15-20  mm)  on  the  solid  boun- 
daries of  flows  are  examined.  Data  on  the  in- 
dividual and  mass  action  of  particles  on  the  inner 
surfaces  of  the  flow  were  obtained  by  a  combined 
method  (piezoelectric  transducers,  motion-picture 
filming  of  labeled  particles  and  microphotography 
of  surfaces)  in  pipes  at  mean  flow  velocities  of  1.8 
to  5  m/sec  and  folume  concentrations  of  0  to  30%. 
An  examination  is  made  of  the  mechanism  of  this 
action,  which  is  based  on  the  oblique  impact  of  par- 
ticles with  extremely  short  contact  time  (millionths 
of  a  second)  and  considerable  force  at  the  local 
contact.  Graphs  showing  the  distribution  of  a 
number  of  impacts  for  different  flow  conditions  are 
given,  accompanied  by  an  analysis  of  the  various 
examples  of  action  formation  kinematics.  (Josef- 
son-USGS) 
W71-U128 

GEOLOGY  AND  GEOCHEMICAL  EXPLORA- 
TION OF  THE  VIENNA  DISTRICT,  BLAINE 
AND  CAMAS  COUNTIES,  IDAHO, 

Idaho  Bureau  of  Mines  and  Geology,  Moscow. 
Spencer  S.  Shannon,  Jr. 

Idaho  Bureau  of  Mines  and  Geology,  Pamphlet 
1 46,  January  1971.  45  p,  1  fig.  4  plate,  1  tab,  67  ref. 

Descriptors:  'Geology.  'Sedimentation, 

•Geochemistry,  'Exploration,  'Idaho,  Sediment 
transport,  Flood  plains,  Alluvial  channels,  Stream- 
flow,  Mining,  Chemical  analysis. 


A  geologic  and  geochemical  study  of  the  Vienna 
district  in  the  Sawtooth  Mountains  of  south-central 
Idaho  was  made  to  determine  the  usefulness  of 
geochemical  exploration  techniques  in  the  revalua- 
tion of  a  dormant  metal-mining  district.  Active 
stream-bed  and  floodptain  sediments  were  sampled 
near  the  mouths  of  first-  and  second-order  tributa- 
ries. Cold-extraction  tests  for  ammonium  citrate- 
soluble  heavy  metals  were  run  on  all  samples.  Two 
cold-extraction  copper  tests  were  compared  on 
selected    samples;    the    test    using    dithizone    in 
petroleum  ether  as  a  collector  was  slightly  more 
sensitive  than  the  test  using  2,2'-biquinoline  in 
isoamyl  alcohol.  Specific  total-extraction  tests  for 
copper  and  zinc  were  made  on  selected  samples. 
Field  tests  with  cold  ammonium  citrate  were  con- 
ducted upstream  from  sample  sites.  Anomalous 
sources  found  include  limonite-stained  quartz  vein- 
lets  and  organic  sediments.  The  relative  reliability 
and  effectiveness  of  several  types  of  field  and 
laboratory  sampling  procedures  and  geochemical 
tests  were  compared.  The  information  obtained 
may  facilitate  selection  of  satisfactory  procedures 
and  tests  for  use  in  mining  districts  that  have  similar 
lithology,  mineralogy,  climate  and  vegetation. 
W71-11133 

INVESTIGATIONS  INTO  THE  RELATIONS 
BETWEEN  BEDLOAD  TRANSPORT  AND 
CHANNEL  SHAPE, 

New  Univ.  of  Ulster,  Coleraine  (Northern  Ireland). 

School  of  Biological  and  Environmental  Studies. 

David  N.  Wilcock. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

8,  p  21 59-2175,  August  1971.  17  p,  18  fig,  3  tab,  17 

ref. 

Descriptors:  'Sediment  transport,  'Bed  load 
•Streamflow,  'Channel  morphology,  'Alluvial 
channels,  Discharge  (Water),  Sediments,  Particle 
size,  Alluvium,  Sedimentation,  Water  levels,  Sedi- 
ment load,  Tractive  forces,  Stage-discharge  rela- 
tions. 
Identifiers:  River  Hodder  (England). 

For  a  small  upland  catchment  in  the  Pennines,  En- 
gland, measurements  of  discharge,  channel  shape, 
and  bedload  movement  were  combined  to  relate 
hydraulic  geometry  characteristics  to  that  fraction 
of  the   coarse  bedload   which,  under  prevailing 
hydrological  conditions  is  capable  of  movement. 
Different  combinations  of  the  exponents  related  to 
the  rates  of  increase  of  width,  depth,  and  velocity 
with  discharge,  are  related  to  varying  rates  of  in- 
creasing   and    decreasing    competence.    Coarse 
bedload  constitutes  a  very  large  fraction  of  the  total 
load  in  streams  of  the  type  described,  and  its  role  in 
channel    formation    must    be    considerable    and 
distinctive.  That  fraction  which  cannot  be  trans- 
ported   because    its   size   exceeds   bankfull   com- 
petence is  residual  and  its  role  is  essentially  passive, 
possibly  influencing  channel  slope  to  a   marked 
degree.  That  fraction  falling  within  bankfull  com- 
petence  and   therefore   theoretically   capable  of 
movement    is    probably    of   only    transitory    im- 
portance as  a  slope-forming  factor.  The  relations 
between  movable  bedload  and  discharge,  channel 
shape,  and  flow  characteristics  are  proposed  as  em- 
pirical   descriptions.    With    increasing    discharge, 
competence  will  tend  to  increase  only  when  the 
rate  of  increase  in  velocity  equals  or  exceeds  the 
rate  of  increase  in  depth.  (Knapp-USGS) 
W71-11206 

SEDIMENTARY  FACIES  PATTERNS  AND 
GEOLOGIC  HISTORY  OF  A  HOLOCENE 
MARINE  TRANSGRESSION, 

Delaware  Univ.,  Newark.  Dept.  of  Geology. 
John  C.Kraft.  . 

Geological  Society  of  America  Bulletin,  Vol  82,  No 
8,  p  21 3 1-21 58,  August  1971.  28  p,  26  fig,  1  tab,  20 
ref. 


Descriptors:  'Sedimentation,  'Stratigraphy,  'Sedi- 
ment transport,  'Coasts,  Beaches,  Marshes, 
Coastal  plains,  Sea  level,  Water  level  fluctuations, 
Delaware,  Quaternary  period,  Geologic  forma- 
tions. 
Identifiers:  'Sedimentary  facies. 
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idies  of  Holocene  sediments  in  coastal  Delaware 
jw  complex  sediment  distribution  patterns 
lultmg  from  lateral  and  vertical  movement  of 
xessive  environments  of  deposition  over  a 
jistocene  unconformity.  These  sediments  are  in- 
ing  a  drowned  topography  with  a  local  relief  of 
ft  and  possibly  up  to  125  ft,  eroded  on  highly 
liable  Pleistocene  sediments.  Larger  depositional 
itures  forming  around  eroding  Pleistocene 
adlands  and  infilling  the  estuaries  include 
aracteristic  shoreline  environments,  such  as 
ts,  dunes,  baymouth  barriers,  an  intermeshing 
(work  of  tidal  deltas,  nearshore  marine  ero- 
nal-depositional  sands  and  gravels,  and  lagoons 
estuaries  with  fringing  marshes  which  form  the 
sternmost  edge  of  the  transgressive  units.  The 
ckness  and  areal  extent  of  the  sedimentary 
dies  are  to  a  large  degree  controlled  by  the 
>rphology  of  the  Pleistocene  unconformity.  A 
ge  portion  of  the  Holocene  sedimentary  units  is 
ing  eroded  by  the  transgressing  Atlantic  Ocean, 
e  depositional  units  are  thin,  highly  irregular  in 
•,al  extent,  extremely  variable  in  thickness,  and 
ticult  to  project.  Sedimentary  processes  active  in 
;  shallow  bays  include  shoreline  marsh  erosion 
d  the  formation  of  thin,  possibly  ephemeral, 
ach-dune  washover  complexes  consisting  of 
:an,  well-sorted  sand,  with  typical  beach  and 
ishover  sedimentary  structures.  (Knapp-USGS) 
71-11207 


ATER-T ABLE  EFFECTS  ON  SEACOASTS, 

misiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 

:slnst. 

«  primary  bibliographic  entry  see  Field  02F. 

71-11209 


1ARACTERISTICS  OF  LIMESTONE  SOLU- 
ON  IN  THE  SOUTHERN  ROCKY  MOUN- 
UNS  AND  SELKIRK  MOUNTAINS,  ALBERTA 
ID  BRITISH  COLUMBIA, 

cMaster   Univ.,   Hamilton   (Ontario).   Dept.   of 
:ography. 
C.  Ford. 

inadian  Journal  of  Earth  Sciences,  Vol  8,  No  6,  p 
15-609,  June  1971.  25  p,  1 5  fig,  3  tab,  42  ref. 

sscriptors:  'Karst,  'Water  chemistry, 
limestones,  Carbon  dioxide,  'Carbonates,  Caves, 
irings.  Solutes,  Aqueous  solutions.  Groundwater 
ovement,  Discharge  (Water),  Surface-ground- 
»ter  relationships,  Rocky  Mountain  Region, 
ardness  (Water),  Water  temperature,  Hydrogen 
n  concentration.  Carbonate  rocks, 
entifiers:  'Canada. 

le  temperature,  pH,  and  carbonate  hardness  of 
15  water  samples  were  determined  in  four 
nestone  areas  in  the  southern  Rocky  Mountains 
id  Selkirk  Mountains  of  Canada.  Sampling 
>vered  all  of  the  major  carbonate  rock  formations 

the  region,  ranged  across  the  floral  lifezones  and 
eluded  surface  and  sub-surface  examples.  In  the 
rest  zone  at  Crowsnest  Pass,  solute  concentration 

a  major  karst  spring  was  inversely  proportional 
i  discharge;  solute  concentrations  in  a  nearby 
eek  and  lake  showed  little  variation  with 
scharge.  In  tundra  and  alpine  desert  zones  at  Mt. 
astleguard,  solute  concentrations  were  lower  than 

the  forest,  and  marked  depletion  of  C02  was  in- 
icated  in  some  restricted  cases.  In  the  Maligne 
iver  basin,  limestone  forest  and  tundra  waters 
ere  also  different.  Solute  concentration  in  the 
unk  river  and  in  lakes  and  underground  channels 
ong  its  course  were  determined  by  the  mixing  of 
arst  and  non-karst  waters.  At  the  Nakimu  Caves 
lere  is  a  strong  contrast  between  limestone 
sepage  waters  and  allogenic  streams.  The  forest 
aters  compare  with  those  from  temperate  and 
opical  forested  karsts  and  indicate  C02  en- 
chment  from  soil  air  sources.  The  tundra  waters 
re  similar  to  those  of  the  Alps  and  an  arctic  tun- 
ra.  Large  cave  streams  remain  very  aggressive 
fter  lengthy  and  rough  passages  through 
mestone.  The  ratio  CaC03:MgCo3  in  most  of  the 
arst  waters  is  close  to  2.5:1.  (Knapp-USGS) 
V71-11214 


METHODS  EMPLOYED  IN  STUDYING  THE 
MIXING  MECHANISM  AT  THE  CONFLUENCE 
OF  THE  BROAD  AND  SALUDA  RIVERS, 
COLUMBIA,  SOUTH  CAROLINA, 

South  Carolina  Univ.,  Columbia. 

Barbara  Molnia. 

South    Carolina    Division    of   Geology    Geologic 

Notes,  Vol  15,  No  2,  p  29-38,  June  1971.  10  p,  4 

fig,  8  ref. 

Descriptors:  'Suspended  load,  'Sampling,  'Data 
collections,  Sediments,  Mixing,  Water  quality, 
Sedimentation,  Sediment  load,  South  Carolina, 
Turbidity,  Rivers,  Color,  Water  temperature. 
Identifiers:  Columbia  (SC),  'Broad  River  (SC), 
'Saluda  River  (SC),  Specific  conductance. 

The  mixing  mechanism  active  at  the  confluence  of 
two  rivers  in  Columbia,  South  Carolina  is  in- 
vestigated by  analyzing  the  suspended  sediment 
load,  color,  turbidity,  temperature  and  specific 
conductance  of  the  waters  as  they  mix.  River  sam- 
ples are  taken  across  the  mixing  zone  from  the 
three  bridges.  Samples  are  obtained  using  a  U.S. 
Geological  Survey  DH-59  depth-integrating  sedi- 
ment sampler.  This  sampler  continuously  collects 
and  accumulates  the  sample  as  it  is  lowered  to  the 
bottom  of  the  river  and  raised  back  to  the  water 
surface.  Such  a  sample  should  give  a  vertical 
representation  of  the  river  throughout  the  water 
column  at  that  particular  river  station.  At  each  sta- 
tion, temperature  and  depth  of  water  measurement 
are  taken.  In  the  laboratory,  turbidity,  specific  con- 
ductance, color,  and  suspended  sediment  load 
measurements  are  made.  (Knapp-USGS) 
W71-11222 


HEAVY  MINERALS  OF  WANDO  BAR  AND 
SANDY  ISLAND  (PLEISTOCENE)  GEOR- 
GETOWN COUNTY,  SOUTH  CAROLINA, 

Stetson  Univ.,  Deland,  Fla.;  and  State  Univ.  of  New 

York,  Buffalo. 

Michael  Kaldor,  and  Charles  J.  Cazeau. 

South    Carolina    Division    of  Geology,   Geolgoic 

Notes,  Vol  15,  No  2,  p  23-28,  June  1971.  6  p,  3  fig, 

2  ref. 

Descriptors:  'Weathering,  'Beaches,  'Mineralogy, 
'South  Carolina,  'Sediments,  Sands,  Sedimenta- 
tion, Stratigraphy,  Sampling,  Dating,  Provenance. 
Identifiers:  'Heavy-mineral  deposits. 

Wando  Bar  and  Sandy  Island  are  two  marine  con- 
structional features  of  Pleistocene  age  located  in 
Georgetown  County,  South  Carolina.  The  heavy 
mineral  suites  in  the  sands  of  these  features  were 
compared  with  those  of  the  nearby  modern 
beaches.  The  heavy  mineral  suites  in  Quaternary 
features  become  impoverished  in  unstable  heavy 
minerals  with  increasing  age.  This  is  probably 
because  of  chemical  attack  under  the  climatic  con- 
ditions prevailing  in  the  southeastern  United  States. 
The  more  stable  minerals,  notably  zircon  and  sil- 
limanite,  resist  such  attack  and  become  relatively 
enriched  with  the  loss  of  associated  unstable 
minerals.  (Knapp-USGS) 
W71-11223 


PARTICLE  SIZE  EFFECT  ON  THE  REACTION 
GOETHITE  -  HEMATITE  ..  WATER, 

Pennsylvania  State  Univ.,  University  Park.  Dept.  of 

Geochemistry  and  Mineralogy. 

Donald  Langmuir. 

American  Journal  of  Science,  Vol  271,  No  2,  p 

147-156,  1971.  10  p,  3  fig,  29  ref. 

Descriptors:     'Equilibrium,     'Water     chemistry, 
•Iron  oxides,  'Weathering,  'Diagenesis,  Chemical 
reactions,  Thermodynamics,  Entropy,  Free  energy, 
Temperature,  Humidity,  Pressure,  Particle  size. 
Identifiers:  'Hematite,  'Goethite. 

Measurements  of  differential  heat  of  solution  as  a 
function  of  goethite  and  hematite  surface  areas  and 
entropy  measurements  permit  the  calculation  of 
equilibrium  conditions  as  a  function  of  hydrostatic 
pressure  or  relative  humidity,  temperature,  and 
particle  size.  Such  calculations  give  temperatures 


of  8 1  deg  and  143  deg  C  at  1  bar  and  at  4  kb  water 
pressure,  respectively,  for  equilibrium  between 
coarse-grained  goethite  and  hematite.  For 
equilibrium  between  hypothetical  fine  goethite 
(cubes  of  0.1  micron  edge  length)  and  coarse- 
grained hematite,  the  PH20-T  curve,  up  to  4  kb 
water  pressure  is  about  80  deg  C  lower  than  the 
curve  for  the  curve  for  the  coarse-grained  oxides. 
Thus,  because  most  fresh  goethite  is  smaller  than 
0.1  micron,  it  has  no  stability  relative  to  coarse- 
grained hematite  under  geologic  conditions. 
Kinetic  as  well  as  particle  size  effects  are  a  major 
control  on  the  occurrence  of  goethite  and  her- 
matite  in  sediments  and  soils.  Most  natural  ferric 
oxyhydroxides  are  precipitated  from  an  aqueous 
phase  highly  supersaturated  with  respect  to  both 
goethite  and  hematite.  Goethite  may  precipitate 
directly  at  low  temperatures  and  pressures,  but  he- 
matite usually  forms  by  long-term  aging  of 
amorphous  material  or  by  dehydration.  Although 
goethite  may  dehydrate  to  give  hematite,  rehydra- 
tion or  hematite  is  kinetic  ally  unfeasible.  (Knapp- 
USGS) 
W71-11224 


ORGANIC  CHELATION  OF  Co-60  AND  Zn-65 
BY  LEUCINE  IN  RELATION  TO  SORPTION  BY 
SEDIMENTS, 

Internationa]  Lab.  of  Marine  Radioactivity,  Monte 
Carlo  (Monaco).  Oceanographic  Museum. 
For  primary  bibliographic  entry  see  Field  02K. 
W71-11241 


CHANNEL     PROCESSES     ON      REGULATED 
NAVIGABLE  RIVERS  (Ruslovyye  protsessy  na  su- 
dokhodnykh  rekakh  s  zaregulirovannym  stokom), 
For  primary  bibliographic  entry  see  Field  08B. 
W71-11331 


SEDIMENT  DISCHARGE  OF  RIVERS  AND  THE 
FORMATION  OF  THE  MARITIME  TERRITO- 
RY SEACOAST  (Tverdyy  stok  rek  I  formlrovanlye 
morskikh  beregov  Primor'ya), 
For  primary  bibliographic  entry  see  Field  02L. 
W71-11334 


GEOLOGY  AND  GEOLOGIC  HISTORY  OF 
THE  PEACE-ATHABASCA  DELTA  AREA:  A 
SUMMARY, 

Research  Council  of  Alberta,  Edmonton.  Geology 

Div. 

For  primary  bibliographic  entry  see  Field  04C. 

W71-11336 


DEVELOPMENT       OF       BARRIER       ISLAND 
LAGOONS:  WESTERN  GULF  OF  MEXICO, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  02L. 
W71-11342 


TRANSITING  COASTAL  RIVER  CHANNELS, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  08B. 
W71-11343 


ANALYSIS  OF  MAJOR  RIVER  SYSTEMS  AND 
THEIR  DELTAS:  PROCEDURES  AND  RA- 
TIONALE, WITH  TWO  EXAMPLES, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  02E. 
W71-U344 


SEDIMENT  IN  A  MICHIGAN  TROUT  STREAM- 
-ITS  SOURCE,  MOVEMENT,  AND  SOME  EF- 
FECTS ON  FISH  HABITAT, 

Forest  Service   (USDA),  Cadillac,   Mich.   North 
Central  Forest  Experiment  Station. 
Edward  A.  Hansen. 


H 
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Field  02-WATER  CYCLE 

Group  2J— Erosion  and  Sedimentation 

Forest  Service  Research  Paper  NC-59,  1971.  14  p, 
17  fig,  3  tab,  14ref. 

Descriptors:  'Aquatic  habitats,  'Sediment  load, 
•Sediment  transport,  •Erosion,  'Channel  improve- 
ment Bank  stabilization,  Sands,  Sedimentation, 
Sediment  discharge,  Sediment  distribution.  Trout, 
Fishing,  Environment,  Michigan,  Water  quality, 
Sampling,  Water  pollution  effects. 
Identifiers:  'Trout  streams. 

A  sediment  budget  was  constructed  from  3  years  of 
measurements  on  a  pool  and  riffle  stream.  Total 
sediment  load  increased  five  times  along  a  26-mile 
length  of  stream;  most  sediment  came  from  204 
eroding  banks.  Three-fourths  of  the  total  sediment 
load  was  sand  size.  The  area  of  streambe  'overed 
with  nd  decreased  downstream,  indicating  that  the 
transporting  capacity  of  the  stream  exceeded  sedi- 
ment supply.  Complete  streambank  stabilization 
would  reduce  the  sediment  load  by  about  half  and 
probably  result  in  streambed  composition  changes 
beneficial  to  trout.  (Knapp-USGS) 
W71-11351 


RELEASE  OF  METHYL  MERCURY  FROM 
SEDIMENTS  WITH  LAYERS  CONTAINING  IN- 
ORGANIC MERCURY  AT  DIFFERENT 
DEPTHS,  .       „  ... 

Swedish  Water  and  Air  Pollution  Research  Lab., 

Stockholm.  1JACD 

For  primary  bibliographic  entry  see  Field  05B. 
W71-11358 

COASTAL  EROSION  IN  NORTH  CAROLINA, 

North  Carolina  State  Univ.,  Raleigh.  Coastal 
Research  Program.  ,_,««■ 

For  primary  bibliographic  entry  see  Field  U2L. 
W71-11477 

METHODS  OF  COPING  WITH  COASTAL  ERO- 
SION, .  .       _  . 
North    Carolina    State    Univ.,    Raleigh.    Coastal 
Research  Program.                                   ,JMi 
For  primary  bibliographic  entry  see  Field  UZL. 
W71-11478 

USE  OF  VEGETATION  FOR  DUNE  STABILIZA- 
TION 

North    Carolina    State    Univ.,    Raleigh.    Coastal 

Research  Program. 

For  primary  bibliographic  entry  see  Field  UZL. 

W71-11479 

OUANTITATIVE  SPECTRAL  ANALYSIS  OF 
SOME   MICROELEMENTS  IN   MARINE  SEDI- 

ME  NTS 

Akadem'iya   Nauk   SSSR,   Moscow.   Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  USA. 

W7I-II554 


2K.  Chemical  Processes 

ISOTOPIC  COMPOSITION  OF  CARBONATES 
IN  A  MARGINAL  MARINE  FORMATION, 

Minnesota   Geological   Survey,   Minneapolis;   and 
Leicester  Univ.  (England).  Dept.  of  Geology. 
F.C.  Tan,  and  J.  D.Hudson. 

Nature  Physical  Science,  Vol  232,  No  30,  p  87-88, 
July  26.  1971.  2  p.  I  fig,  I  tab,  1 5  ref. 

Descriptors:  'Sedimentology,  'Estuaries, 

•Radioactive  dating.  'Shellfish,  'Geologic  time, 
Radioisotopes.  Dating.  Carbon  radioisotopes, 
Ettuarine  environment. 

Identifiers:  'Radioactive  dating  (Estuarine  fossils), 
•Estuarine  fossils. 

In  marginal  marine  environments,  fossils  can  have 
very  different  compositions  from  their  matrix. 
Diagenesis  has  obliterated  the  record  of  deposi- 


tional  environment  from  the  matrix,  and  whole 
rock  samples  should  therefore  not  be  used  in 
paleoecological  isotope  studies.  Well  preserved 
fossils,  however,  retain  their  isotopic  composition. 
Mollusks  usually  deposit  their  calcium  carbonate 
shells  in  isotopic  equilibrium  with  the  dissolved 
bicarbonate  of  the  water  in  which  they  live;  and  the 
oxygen  is  in  equilibrium  with  the  water  itself.  Tem- 
perature also  has  an  effect  on  the  isotopic  composi- 
tion of  the  shell,  but  in  most  regions  where  fresh- 
water-marine transitions  have  been  studied  this  is 
outweighed  by  the  large  isotopic  difference 
between  marine  and  freshwater.  Thus  fossil  shells 
can  be  used  to  monitor  changes  in  bicarbonate 
isotopic  composition.  Many  limestones  are  com- 
posed of  the  shells  of  invertebrates,  and  there  is  a 
clear  distinction  between  the  average  carbon 
isotopic  compositions  of  marine  and  freshwater 
limestones  back  into  the  Palaeozoic.  (Woodard- 
USGS) 
W71-11082 

EXPERIMENTAL    INVESTIGATION    OF    THE 

RATE  AND  MECHANISM  OF  OXIDATION  OF 

HYDROGEN   SULFIDE   IN   THE   BLACK   SEA 

USING  S-35, 

Yu.  I.  Sorokin. 

Oceanology,  Vol  10,  No  1,  p  37-46,  1970.  10  p,  4 

fig,  1  tab,  22  ref. 

Descriptors:  'Oxidation,  'Hydrogen  sulfide,  'Sea 
water,  'Water  chemistry,  Sulfates,  Sulfides,  Oxida- 
tion-reduction potential,  Hydrogen  ion  concentra- 
tion. Sulfur  bacteria,  Mixing,  Dissolved  oxygen, 
Biodegradation,  Stratification,  Oxygen  demand. 
Identifiers.  'Black  Sea. 

The  oxidation  of  hydrogen  sulfide  in  the  waters  of 
the  Black  Sea  was  studied  using  tagged  sulfide 
(tagged  with  S-35).  Preliminary  data  on  the  rate 
and  mechanism  of  this  process  were  obtained.  Ox- 
idation of  hydrogen  sulfide  occurs  in  the  mixing 
zone  of  oxygen-containing  water  and  hydrogen  sul- 
fide water  at  Eh  from  - 1 0  to  -60  mV.  The  process  of 
oxidation  involves  two  stages,  chemical  oxidation 
of  the  hydrogen  sulfide  to  sulfate  and  thiosulfate, 
which  form  in  proportions  of  approximately  1:1, 
but  with  some  slight  excess  of  thiosulfate;  and  bac- 
terial oxidation  of  the  thiosulfate.  The  rate  of  ox- 
idation of  H2S  in  the  mixing  zone  reaches  100 
gamma  per  liter-day.  The  maximum  efficiency  of 
oxidation  energy  utilization  for  biosynthesis  of  bac- 
teria is  18%.  The  data  obtained  throw  light  on  the 
total  cycle  of  sulfur  in  the  Black  Sea. 
W71-11093 

GEOCHEMISTRY  OF  SOME  PETROLEUM-AS- 
SOCIATED WATERS  FROM  LOUISIANA, 

Bureau   of  Mines,  Bartlesville,  Okla.   Bartlesville 

Petroleum  Research  Center. 

A.  Gene  Collins. 

Bureau  of  Mines  Report  of  Investigations  RI  7326, 

January  1970.31  p,9fig,  12  tab,  5 1  ref. 

Descriptors:   'Geochemistry,  'Groundwater,  'Oil 
industry,  'Louisiana,  Sedimentary  rocks,  Chemical 
analysis.      Brines,      Geology,      Water      analysis, 
Sampling,  Water  properties. 
Identifiers:  'Petroleum-associated  waters. 


the  composition  of  the  brines.  A  principal-com- 
ponents analysis  of  the  data  indicated  an  inverse 
relationship  between  depth  and  concentrations  of 
bromide,  strontium,  calcium,  and  lithium. 
W71-11110 


Geochemical  relationships  that  exist  between  sub- 
surface fluids  and  the  associated  geologic  strata  in 
petroleum  producing  areas  of  Louisiana  were 
determined.  Samples  of  petroleum-associated 
water  were  obtained  from  126  wells  of  three 
geologic  ages:  Tertiary,  Cretaceous,  and  Jurassic. 
The  samples  were  analyzed  for  chemical  composi- 
tion to  determine  if  the  compositions  varied  with 
the  geologic  strata  of  their  source.  The  dissolved 
constituents  were  compared  with  those  of  a  brine 
that  was  concentrated  by  evaporation.  The  concen- 
trations of  bromide,  calcium,  and  strontium  were 
useful  in  distinguishing  the  brines  produced  from 
sediments  of  a  late  age  from  those  of  an  earlier  age. 
The  concentration  ratios  of  Mg'  (total  equivalent 
magnesium)  and  bromide  indicated  that 
dolomitization  probably  had  occurred  and  altered 


HYDROGEOCHEMICAL   BALANCE  OF  USSR 
LANDS  (O  gldrogeokhlmkheskom  balance  terri- 

torll  SSSR), 

Akademiya  Nauk  SSSR.  Institut  Geologu. 

For  primary  bibliographic  entry  see  Field  02F. 

W71-11116 

HYDROGEOCHEMICAL  AND  HYDRODYNAM- 
IC      PATTERNS     IN      KARST     FORMATION 
(Gldrogeokhlmlchesklye      I      gldrodlnamlchesklye 
zakonomernosti  razvitiya  karsta), 
Akademiya  Nauk  SSSR.  Institut  Geologu. 
For  primary  bibliographic  entry  see  Field  02J. 
W71-1U18 

ORIGIN  OF  SODIUM-SULFATE  SALINIZA- 
TION  IN  THE  CASPIAN  REGION  AS  A  RESULT 
OF  THE  METAMORPHISM  OF  SEA  SALTS  (O 
prolskhozhdenll  sul'fatno-natrlyevogo  zasoleniya  v 
Prikaspii  vsledstvlye  metamorfizatsil  soley  mor- 
skogo  genezisa), 

Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 
stitut. 

Yu.  A.  Slavnyy. 

Akademiya  Nauk  SSSR  Doklady,  Vol  194,  No  2,  p 
939-942,  1 970.  4  p,  1  tab,  6  ref. 

Descriptors:  'Salinity,  'Soil  chemistry,  'Water 
quality,  'Saline  water,  'Salts,  Fresh  water, 
Groundwater,  Sodium  sulfate.  Magnesium  com- 
pounds, Calcium  sulfate,  Adsorption. 
Identifiers:  'USSR,  'Caspian  Sea,  Solonetzes, 
Solonchaks,  Infiltration  water,  Magnesium  sulfate, 
Mineralization. 

The  chemical  composition  of  soil  solutions  of  a 
Meadowlike-Steppe  Solonchak  Solonetz  of  the  Kh- 
valynian  accumulation  plain  of  the  Caspian 
lowland  is  of  the  sodium-sulfate  type.  The  upper 
layers  of  the  Solonetz  soil  water  and  of  the  ground- 
water are  of  the  sodium-bicarbonate  type,  which  is 
usually  an  indication  of  the  complete  removal  of 
readily  so'uble  salts  from  the  soil.  Two  points  of 
view  exist  regarding  the  possible  formation  of  sodi- 
um-sulfate groundwaters  in  the  Caspian  region. 
One  attributes  the  formation  to  exchange  adsorp- 
tion between  the  saline  clays  containing  adsorbed 
sodium  and  the  infiltration  waters  containing  calci- 
um sulfate.  The  other  mode  of  formation  is  through 
the  interaction  of  sodium-bicarbonate  (infiltration) 
waters  with  waters  and  rocks  of  marine  origin  con- 
taining calcium  and  magnesium  sulfates.  In  the 
opinion  of  the  author,  this  process  is  responsible  for 
the  earlier  appearance  of  sodium  sulfate  and  for  its 
present-day  formation  in  Solonetzes  on  the  poorly 
drained  Khvalynian  plain.  (Josefson-USGS) 
W71-11120 

SEASONAL  DYNAMICS  OF  THE  COMPOSI- 
TION OF  LYSIMETRIC  AND  BROOK  WATERS 
IN  PODZOLIC  SOILS  OF  CONIFEROUS 
FORESTS  (Sezonnaya  dlnamlka  sostava 
Itzimetrlcheskikh  I  ruch'yevykh  vod  v  podzollstykh 
pochvakh  pod  khvoynyml  lesami), 
Leningrad  State  Univ.  (USSR).  Chair  of  Biogeog- 
raphy;  and  Leningrad  State  Univ.  (USSR).  Dept.  of 
Geography.  ...,„ 

For  primary  bibliographic  entry  see  Field  02O. 
W7I-1I123 


DISTRIBUTION  OF  SODIUM  CARBONATE 
SALINIZATION  IN  THE  GROUNDWATER  AND 
SOILS  OF  THE  LOWER  DON  FLOODPLAIN 
AND  DELTA  (Rasprostranenlye  sodovogo 
zasoleniya  v  gruntovykh  vodakh  I  pochvakh  poymy 
I  del'ty  nizhnego  techenlya  r.  Don), 
For  primary  bibliographic  entry  see  Field  02G. 
W7I-11124 
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WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


PPLICABILITY  OF  MATHEMATICAL 
ODELS  OF  GROUNDWATER  FLOW 
(•STEMS  TO  HYDROGEOCHEMICAL  EX- 
.ORATION, 

aho  Bureau  of  Mines  and  Geology,  Moscow. 
>r  primary  bibliographic  entry  see  Field  02F. 
71-11131 


EOLOGY  AND  GEOCHEMICAL  EXPLORA- 
ON  OF  THE  VIENNA  DISTRICT,  BLAINE 
MD  CAMAS  COUNTIES,  IDAHO, 

aho  Bureau  of  Mines  and  Geology,  Moscow, 
ir  primary  bibliographic  entry  see  Field  02J. 
71-11133 


VDROLOGY,  ACTIVITY,  AND  HEAT  FLOW 
F  THE  STEAMBOAT  SPRINGS  THERMAL 
'STEM,  WASHOE  COUNTY,  NEVADA, 

;ological  Survey,  Washington,  D.C. 

ir  primary  bibliographic  entry  see  Field  02F. 

71-11141 


HOUND-WATER     QUALITY     AND     STRUC- 
JRAL  CONTROL  IN  SOUTHEASTERN  VIR- 

[NIA, 

arshall    Univ.,    Huntington,    W.    Va.    Dept.    of 

:ology;  and  Old  Dominion  Univ.,  Norfolk,  Va. 

:pt.  of  Geophysical  Sciences. 

»r  primary  bibliographic  entry  see  Field  02F. 

71-11205 


ANDARDIZED  WATER  ANALYSES  AND 
IEIR  APPLICATION  TO  RIVER  SURVEYS  IN 
ITAL, 

itional  Inst,  for  Water  Research,  Durban  (South 

frica).  Natal  Regional  Lab. 

>r  primary  bibliographic  entry  see  Field  05A. 

71-11211 


HEMISTRY  OF  NATURAL  WATERS-1.  FUN- 
\M ENTAL  RELATIONSHIPS, 
itional  Inst,  for  Water  Research,  Durban  (South 
frica).  Natal  Regional  Lab. 
H.  Kemp. 

ater  Research,  Vol  5,  No  6,  p  297-311,  June 
171.  I5p,2tab,23ref. 

escriptors:  'Water  chemistry,  *Ions,  *Hydrolosis, 
Aqueous  solutions,  Equilibrium,  Hydrogen  ion 
mcentration,  Solutes,  Chemical  reactions, 
hemical  potential,  Carbonates,  Calcium, 
Morides,  Magnesium,  Sulfates,  Sodium. 

fie  ideal  fundamental  equations  governing  the  in- 
rionic  equilibria  existing  in  natural  waters  are 
esented,  using  the  systematic  approach  devised 
I  Ricci.  The  advantage  of  this  particular  approach 
that  it  leads  automatically  to  simple  approxima- 
)ns  of  very  high  accuracy  which  are  applicable 
ider  conditions  that  can  be  precisely  specified.  It 
in  general  unnecessary  to  adduce  additional  and 
ibious  simplifying  assumptions  that  might  vitiate 
e  final  results.  The  equations  are  readily  cor- 
cted  for  non-ideality  by  considering  the  total  dis- 
ilved  solids  content  of  the  water.  They  lead  to 
latively  simple  expressions  for  the  hydrogen  ion 
mcentration  and  hence  the  pH  value  of  such 
aters.  (Knapp-USGS) 
'71-11212 


HARACTERISTICS  OF  LIMESTONE  SOLU- 
ION  IN  THE  SOUTHERN  ROCKY  MOUN- 
AINS  AND  SELKIRK  MOUNTAINS,  ALBERTA 
ND  BRITISH  COLUMBIA, 

IcMaster   Univ.,   Hamilton   (Ontario).   Dept.   of 

eography. 

or  primary  bibliographic  entry  see  Field  02J. 

Hl-11214 


ECHNIQUES  FOR  QUALITY-OF-WATER  IN- 
ERPRETATIONS         FROM         CALIBRATED 


GEOPHYSICAL  LOGS,  ATLANTIC  COASTAL 
AREA, 

Geological  Survey,  Norfolk,  Va.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W71-11218 


PARTICLE  SIZE  EFFECT  ON  THE  REACTION 
GOETHITE  —  HEMATITE  ..  WATER, 

Pennsylvania  State  Univ.,  University  Park.  Dept.  of 

Geochemistry  and  Mineralogy. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-11224 


ORGANIC  MATTER  IN  NATURAL  WATERS--A 
SYMPOSIUM. 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11226 


DISTRIBUTION  AND  CYCLING  OF  ORGANIC 
MATTER  IN  THE  OCEANS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  OSB. 

W71-11227 


LIPIDS  OF  MARINE  WATERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11228 


CARBONATE-ORGANIC     INTERACTIONS    IN 
SEA  WATER, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-I1240 


ORGANIC  CHELATION  OF  Co-60  AND  Zn-65 
BY  LEUCINE  IN  RELATION  TO  SORPTION  BY 
SEDIMENTS, 

International  Lab.  of  Marine  Radioactivity,  Monte 
Carlo  (Monaco).  Oceanographic  Museum. 
E.  K.  Duursma. 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  1,  p  387-397,  June  1970.  1 1  p,  3 
fig,  1  tab,  7  ref. 

Descriptors:    'Chelation,   'Organic   matter,   'Sea 
water,  'Water  chemistry,  'Trace  elements,  Sorp- 
tion, Chemical   reactions,  Calcium,   Magnesium, 
Cobalt. 
Identifiers:  Leucine. 

The  sorption  of  Co-60  and  Zn-65,  as  determined 
for  one  fresh  water  and  two  marine  sediments,  is 
reduced  by  the  addition  of  0.00 1  to  0.0 1  M  leucine. 
This  reduction  is  almost  equal  to  that  calculated 
from  their  stability  constants  with  leucine,  if  the 
chelation  of  Ca,  Mg  and  H  by  leucine  is  also  taken 
into  account.  Extrapolation  of  the  results  to  sea 
conditions  shows  that  no  chelation  of  Co  and  Zn  is 
possible  at  microgram  liter  concentrations  of  leu- 
cine. These  elements  could  be  chelated  if  stronger 
chelating  agents  occur  in  the  sea  at  concentrations 
of  some  tenths  of  a  mg  C/liter.  This  is  illustrated 
with  two  examples  using  quinoline-2-carboxylic 
acid  and  EDTA,  from  which  it  can  be  concluded 
that  specific  competition  between  different  metal 
complexes  is  very  important.  (See  also  W7I- 
11226)  (Knapp-USGS) 
W71-1  1241 


THE  ENHANCED  PRESERVATION  OF  OR- 
GANIC MATTER  IN  ANOXIC  MARINE  EN- 
VIRONMENTS, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-11242 


INFLUENCE  OF  ORGANIC  MATTER  ON  IN- 
ORGANIC PRECIPITATION, 

Nagoya  Univ.  (Japan).  Water  Research  Lab. 

Y.  Kitano,  N.  Kanamori,  and  A.  Tokuyama. 

In:    Symposium    on   Organic    Matter   in    Natural 

Waters,  University  of  Alaska,  College,  Sept  2-4, 

1968:    Institute    of   Marine    Science    Occasional 

Publication  No  1,  p  413-447,  June  1970.  35  p,  11 

fig,  7  tab,  40  ref. 

Descriptors:  'Sea  water,  'Chemical  precipitation, 
'Calcium  carbonate,  'Water  chemistry,  'Organic 
matter,  Chelation,  Equilibrium,  Carbonates,  Calci- 
um, Magnesium,  Sedimentation,  Paleohydrology, 
Paleoclimatology. 

Carbonates  were  precipitated  in  the  laboratory 
from  solutions  chemically  similar  to  those  in  which 
marine  carbonate  skeletons  are  formed.  In  the 
parent  solution,  calcium  bicarbonate  was  varied  by 
adding  the  chlorides  of  minor  elements,  sodium 
chloride,  magnesium  chloride  and  organic  com- 
pounds in  various  proportions.  Mg-poor  calcite, 
aragonite  and  Mg-rich  calcite  were  precipitated. 
The  crystal  form  and  minor  element  constituents  of 
carbonates  prepared  in  the  laboratory  were  deter- 
mined and  compared  with  those  of  marine  skeletal 
materials.  (See  also  W71-1 1226)  (Knapp-USGS) 
W71-11243 


ORGANIC    CHEMISTRY    OF    NATURAL    SEA 
SURFACE  FILMS, 

Naval  Research  Lab.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-11245 


CONDITIONAL  STABILITY  CONSTANTS  OF  A 

NORTH  CAROLINA  SOIL  FULVIC  ACID  WITH 

Co  (2..)  AND  Fe  (3..), 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-11246 


TRANSITION    METAL    BINDING    BY    LARGE 
MOLECULES  IN  HIGH  LATITUDE  WATERS, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11247 


DETERMINATION  OF  RADIUM-228  IN  NATU- 
RAL WATERS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11252 


WATER    RESOURCES    DATA    FOR    KANSAS, 
PART  2.  WATER  QUALITY  RECORDS. 

Geological  Survey,  Lawrence,  Kans. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-1  1265 


CHEMISTRY  OF  WATER  AND  SEDIMENTS  IN 
BARATARIA  BAY, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  02L. 
W71-1I273 


WATER  COMPOSITION  CONTROLS  BY  CLAY 
MINERALS, 

Washington  State  Water  Research  Center,  Pull- 
man. 

For  primary  bibliographic  entry  see  Field  02G. 
W71-1  1300 


CORRELATION  TIMES  AND  REORIENTA- 
TION ACTIVATION  ENERGIES  FOR 
TETRAALKYLAMMONIUM  IONS  IN  AQUE- 
OUS SOLUTIONS, 

Missouri  Univ.,  St.  Louis.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  0 1 B. 
W71-1I319 
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Field  02-WATER  CYCLE 
Group  2K— Chemical  Processes 


SIMULATION  OF  WATER  QUALITY  IN 
STREAMS  AND  CANALS, 

Masch  (Fred  D.)  and  Associates,  Austin,  Tex,  and 
Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11352 

RECONNAISSANCE  OF  THE  CHEMICAL 
OUALITY  OF  SURFACE  WATERS  OF  THE 
RED  RIVER  BASIN,  TEXAS. 

Geological  Survey,  Austin,  Tex. 

Donald  K.  Leifeste,  James  F.  Blakey,  and  Leon  S. 

Texas  Water  Development  Board  Report  129, 
Austin,  May  197 1 .  68  p,  14  fig,  7  tab,  34  ref. 

Descriptors:  'Water  quality,  'River  basins,  'Texas, 
•Streamflow,  'Chemical  analysis,  Water  chemis- 
try   Hydrologic  data,  Data  collections,  Reviews, 
Geology,  Surface  waters,  Water  pollution  sources. 
Identifiers:  'Red  River  basin  (Tex). 

The  dissolved-mineral  content  and  chemical 
character  of  waters  in  the  Red  River  basin  in  Texas 
vary  widely  from  place  to  place  and  from  time  to 
time  Geologic  factors,  runoff  and  streamflow 
characteristics,  and  activities  of  man  largely  deter- 
mine the  nature  and  amount  of  dissolved  material 
transported  by  the  Red  River  and  its  tributaries.  In 
the  semiarid  western  part  of  the  basin,  base  flow  is 
usually  nonexistent.  However,  numerous  seeps  and 
springs  in  Permian  rocks  that  crop  out  in  this  part 
of  the  basin  account  for  much  of  the  salt  load  in  the 
Red  River  above  Lake  Texoma.  The  water  quality 
of  the  main  stem  has  been  further  degraded  by  oil- 
field brines.  The  eastern  part  of  the  basin  is  in  an 
area  of  high  rainfall  and  well-leached  rocks  and 
soils.  Groundwater  effluent  is  generally  low  in  dis- 
solved minerals,  and  the  dissolved-solids  content  of 
streamflow  varies  only  slightly  with  discharge.  The 
concentrations  of  dissolved  solids  in  streams  in  the 
Red  River  basin  range  from  several  thousand  to  less 
than  250  mg/1.  (Woodard-USGS) 
W71-11353 

RECONNAISSANCE  OF  THE  CHEMICAL 
QUALITY  OF  SURFACE  WATERS  OF  THE 
COASTAL  BASINS  OF  TEXAS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-11354 

GAS  CHROMATOGRAPHY:  TECHNIQUES 
AND    USES    IN    SOIL,    PLANT,    AND    WATER 

ANALYSIS,  -«,.,*■ 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 

G.  Chesters,  J.  R.  Konrad,  B.  D.  Schrag,  and  L. 

Everett. 

Reprint  from  Instrumental  Methods  for  Analysis  of 

Soils  and  Plant  Tissue,  1971,  p  129-183.  5  5p,  397 

ref.  OWRR  Project  B-01 6-WIS  (12). 

Descriptors:  'Chromatography,  'Analytical 
techniques,  'Water  analysis,  'Gas  chromatog- 
raphy, Soils,  Plants,  'Reviews,  'Bibliographies, 
•Soil  analysis. 

Identifiers:  Instrument  costs,  'Insecticide  deter- 
mination, Continuous  elemental  analysis.  Plant 
compounds  determination. 

A  review  of  397  sources  indicated  the  multiplicity 
and  variety  of  gas  chromatographic  methods  of 
analyses  that  have  already  been  described  on  a 
wide  variety  of  substrates.  The  technique  is  ap- 
plicable to  many  types  of  biochemicals,  organic 
chemicals,  and  inorganic  chemicals,  but  in  some 
respects  is  a  tool  that  has  been  neglected  in  soil 
science  investigations  except  for  the  area  of  pesti- 
cide analysis.  Gas  chromatographic  analyses  are 
often  rapid,  accurate,  and  extremely  sensitive  but 
have  the  disadvantage  in  soils  and  other  biological 
systems  of  sometimes  requiring  extensive  sample 
cleanup  prior  to  use.  In  combinations  with  other  in- 
strumental techniques  of  analysis  it  is  safe  to  pre- 
dict that  a  great  diversity  of  improved  methods  will 
be  described  in  the  next  decade.  The  scope  of  this 
review  was  so  vast  that  only  suggestions  have  been 


made  as  to  examples  of  usages  to  which  the  gas 

chromatograph  might  be  put. 

W71-11410 


ENVIRONMENTAL  ASPECTS  OF  MERCURY 
USAGE. 

Dow  Chemical  Corp.,  Midland,  Mich. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-11417 

POTENTIOMETRIC  MICRODETERMINATION 
OF  PHOSPHATE  WITH  AN  ION-SELECTIVE 
LEAD  ELECTRODE, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11530 

THE  USE  OF  COLLABORATIVE  STUDIES  TO 
EVALUATE  WATER  ANALYSIS  INSTRU- 
MENTS, 

Environmental  Control  Administration,  Cincinnati, 

Ohio. 

For  primary  bibliographic  entry  see  Field  03A. 

W71-U532 

THE  DETERMINATION  OF  SULPHATE  IN  SEA 
WATER  BY  MEANS  OF  PHOTOMETRIC 
TITRATION  WITH  HYDROCHLORIC  ACID  IN 
DIMETHYL  SULPHOXIDE, 

Goteborg  Univ.   (Sweden).   Dept.   of  Analytical 

Chemistry. 

Daniel  Jagner.  .„-,,»„ 

Analytica  Chimica  Acta,  Vol  52,  No  3,  p  483-490, 

December  1970.  1  fig,  2  tab,  17  ref. 

Descriptors:     'Volumetric    analysis,    'Sulphates, 
•Seawater,    Alkalinity,    Photometry,    Electrodes, 
Salinity,  Automation. 
Identifiers:  Photometric  titration. 

A  titration  method  is  described  in  which  sulphate  is 
titrated  in  dimethyl  sulphoxide  solution  with 
hydrochloric  acid  to  hydrogen  sulphate,  using 
bromocresol  green  as  indicator.  The  end-point  is 
determined  graphically  from  the  photometric  titra- 
tion data.  The  results  obtained  are  in  good  agree- 
ment with  others  obtained  gravimetrically,  and  the 
accuracy  and  precision  are  comparable.  The  time 
required  is  much  less;  a  single  titration  can  be  per- 
formed in  1 5  minutes.  If  a  semi-automatic  titrator  is 
used,  several  titrations  can  be  run  simultaneously 
and  determinations  thus  made  more  rapidly.  Since 
borate,  carbonate,  and  hydrogen  carborate  inter- 
fere a  separate  determination  of  the  alkalinity  is 
necessary.  The  method  can  be  used  satisfactorily 
for  seawater  samples  with  a  chlorinity  of  at  least  2 
percent.  (Mortland-Battelle) 
W71-11536 

A  RAPID  SEMI-AUTOMATIC  METHOD  FOR 
THE  DETERMINATION  OF  THE  TOTAL  HA- 
LIDE  CONCENTRATION  IN  SEA  WATER  BY 
MEANS  OF  POTENTIOMETRIC  TITRATION, 

Goteborg   Univ.    (Sweden).    Dept.    of  Analytical 

Chemistry. 

Daniel  Jagner,  and  Kerstin  Aren. 

Analytica  Chimica  Acta,  Vol  52,  No  3,  p  491-502, 

December  1970.  2  fig,  4  tab,  1 4  ref. 

Descriptors:  'Volumetric  analysis,  'Halides,  'Sea- 
water,   'Data   processing,   Electrodes,   Chlorides, 
Computer  programs,  Mathematical  studies,  Auto- 
mation. 
Identifiers:  Potentiometric  titration,  Gran  method. 


.02  percent  and,  since  many  samples  can  be  titrated 
simultaneously,  the  time  for  a  single  determination 
including  evaluation  and  editing  of  titration  dau 
can  be  reduced  to  less  than  5  minutes.  (Mortland- 
Battelle) 
W71-11537 

SIMULTANEOUS  DETERMINATION  OF  SIL- 
ICATE  AND  PHOSPHATE  BY  AN  AUTO- 
MATED  DIFFERENTIAL  KINETIC 

PROCEDURE, 

Michigan    State    Univ.,    East    Lansing.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05  A. 

W71-11565 

POLAROGRAPHIC  DETERMINATION  OF 
TRACES  OF  NITRILOTRIACETATE  IN 
WATER  SAMPLES, 

Proctor  and  Gamble  Co.,  Cincinnati,  Ohio.  Miami 
Valley  Labs.  ,.»«. 

For  primary  bibliographic  entry  see  Field  05A. 
W71-U566 

CRITERIA  FOR  JUDGING  ACCEPTABILITY 
OF  ANALYTICAL  METHODS, 

Food  and  Drug  Administration,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11569 


A  semi-automatic  potentiometric  titration  of  the 
total  halide  concentration  in  sea  water  with  silver 
nitrate  is  described.  The  titration  is  followed  with  a 
silver  electrode  and  the  titration  data,  which  are 
recorded  directly  on  punched  tape  and  typewriter, 
are  evaluated  by  means  of  a  computer  program 
based  on  the  Gran  extrapolation  method.  The 
determinations  have  a  precision  of  plus  or  minus 


INTERLABORATORY  COMPARISON  OF 
ANALYSIS  OF  TRITIUM  IN  NATURAL 
WATERS, 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11574 

CONTRIBUTION  TO  THE  MASS-SPEC- 
TROMETRIC  IDENTIFICATION  WITH  COM- 
PUTERS (Beitrag  zur  Massenspektrometerischen 
Identifizerung  mit  Compute™), 

Karlsruhe  Univ.  (West  Germany).  Institut  fuer 
Gastechnik,  Feuerungstechnik  und  Wasserchemie. 
A.  Herlan. 

Zeitschrift  fur  Analytische  Chemie,  Vol  253,  No  I, 
p  1-6, 1971.  2  fig,  1  tab,  11  ref. 

Descriptors:   'Organic   compounds,   'Spectrome- 
ters, 'Computer  programs,  Automation. 
Identifiers:  'Paraffins. 

A  computer  method  is  proposed  for  the  identifica- 
tion of  organic  compounds  by  comparing  spectra. 
The  method  is  demonstrated  with  the  example  of 
the  distinction  between  the  possible  paraffins  from 
C  sub  6  to  C  sub  9.  On  comparison  with  reference 
spectra  intensity  relationships  are  used,  which  in 
most  cases  are  not  referring  to  the  base  peak.  For 
these  relationships  deviations  of  at  least  a  factor  of 
2  are  tolerated.  (Mortland-Battelle) 
W71-11575 

DETERMINATION  OF  BICARBONATE  IN 
WATER  IN  PRESENCE  OF  ANIONS  OF  OTHER 
WEAK  ACIDS  (Hydrogenear  bonat-Bestimmung 
urn  Wasser  in  Anwesenheit  von  Anlonen  anderor 
Schwacher  Sauron), 

Munich  Univ.  (West  Germany).  Institut  fuer  Was- 
serchemie und  Chemische  Balneologie. 
A.  Rosopulo,  and  K.  E.  Quentin. 
Zeitschrift  fur  Analytische  Chemie,  Vol  253,  No  1, 
p  27-29,  1971.  1  fig,  6  ref. 

Descriptors:  'Bicarbonates,  'Volumetric  analysis, 
•Gravimetric    analysis,    Organic    matter,    Carbon 
dioxide,  Analytical  techniques,  Acids. 
Identifiers:  Chemical  interference. 


The  contemporary  presence  of  anions  of  other 
weak  acids  is  able  to  simulate  a  much  elevated  con- 
tent by  the  volumetric  determination  of  bicar- 
bonate, especially  in  waters  with  a  considerable 
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oading  of  organic  matters.  A  process  was 
elaborated,  which  finds  out  the  real  content  of 
bicarbonate  with  an  eiror  of  -5  percent  at  most, 
insisting  in  the  gravimetric  determination  of  total 
:arbon  dioxide  and  the  volumetric  determination 
}f  free  carbon  dioxide.  HCO  sub  3  ion  is  calculated 
Tom  the  difference.  (McCann-Battelle) 
SV71-11576 


DETERMINATION  OF  TRACE  ELEMENTS  IN 

SERUM     AND     URINE     WITH     FLAMELESS 

tTOMIZATION  (Beslimmung  von  Spuronelemen- 

en  In  Serum  und  Urtn  mit  flammenloser  Atomis- 

erung), 

'erkin-Elmer  and  Co.,  G.m.b.H.,  Bodenseewerke, 

Jeberlingen  (West Germany). 

;or  primary  bibliographic  entry  see  Field  05A. 

(V71-U577 


>PECIFIC-ION  ELECTRODE  DETERMINA- 
riON  OF  NITRATE  IN  SOME  FRESHWATERS 
tND  SEWAGE  EFFLUENTS, 

'ennsylvania  State  Univ.,  University  Park.  Dept.  of 

jeochemistry  and  Mineralogy. 

;or  primary  bibliographic  entry  see  Field  05A. 

N71-1I578 


2L.  Estuaries 


[SOTOPIC   COMPOSITION  OF  CARBONATES 
IN  A  MARGINAL  MARINE  FORMATION, 
Minnesota  Geological  Survey,  Minneapolis;  and 
^eicester  Univ.  (England).  Dept.  of  Geology. 
?or  primary  bibliographic  entry  see  Field  02K. 
(V71-11082 


:URRENTS  AND  WATER  EXCHANGE  IN 
DNESTROVSKIY  LIMAN, 

vl.Sh.  Rozengurt. 

rransl.  from  Inst.  Biologii  Yuzhnykh  Morey,  Vol 
>0,  No  2,  p  50-59,  Kiev,  1967.  Available  from  Nat. 
rech.  Inf.  Service  as  AD-717  321.  Naval  Oceano- 
jraphic  Office  Translation  502,  1970.  1 1  p,  3  fig,  3 
:ab .  1 3  ref. 

Descriptors:  'Water  circulation,  'Estuaries,  *Cur- 

■ents    (Water),    'Salinity,    Water    supply.    Water 

jalance,  Hydrology,  Winds,  Ion  exchange,  Water 

:hemistry,  Irrigation,  Water  quality,  Mathematical 

studies. 

Identifiers:  'USSR,  'Dnestrovskii  Liman  (USSR), 

Slack  Sea. 

rhe  existing  current  pattern  in  Dnestrovskiy  liman, 
USSR,  oriented  in  NW-SE  direction,  is  discussed. 
rhe  currents,  induced  by  variations  in  precipitation 
ind  winds,  vary  with  seasons  and  years.  The  salinity 
variations  are  accounted  for  by  using  actual  mea- 
surements and  calculations.  As  the  water  is  increas- 
ingly used  for  irrigation,  the  existing  current  pat- 
tern and  salinity  values  are  changing.  This  effect 
will  increase  when  the  plan  of  excavating  a  canal 
connecting  the  Danube  with  the  Dnestrovskiy 
liman  is  materialized.  Calculations  based  on  mea- 
surements demonstrate  the  possible  changes  in 
water  balance,  currents  and  salinity. 
W71-11111 


FOOD  SCIENCE  AND  MARICULTURE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Food 

Science  and  Technology. 

Samuel  P.  Meyers,  and  Arthur  F.  Novak. 

Coastal  Studies  Bulletin  No.  5,  Special  Sea  Grant 

Issue,  February,  1970,  p  135-139,5  ref.  NSF  Grant 

GH-47 

Descriptors:   'Foods,  'Fish,   'Shellfish,  Research 
and     development,     Fish     farming.     Economics, 
Productivity,        Resources,       Quality       control, 
Microbiology,  Bacteria. 
Identifiers:  'Mariculture. 


In  cooperation  with  the  Louisiana  seafood  industry, 
programs  of  seafood  plant  sanitation,  regulatory 
problems,  and  maintenance  of  acceptable  bac- 
teriological standards  for  seafood  and  seafood 
products  have  been  established.  Specific  research 
topics  include:  development  of  new  methodology 
for  rapid  identification  of  index  microorganisms  in 
shrimp;  utilization  of  net  haul  'trash'  or  commercial 
fish  for  use  as  animal  protein;  nutritive  value  of 
marsh  grass;  vitamin  retention  in  seafood  products 
prepared  by  microwave  cookery;  and  analyses  of 
seafood  flavor  components.  Mariculture  practices 
have  a  direct  bearing  on  the  development  of  better 
mechanisms  for  preservation  and  quality  control  of 
the  seafood  product.  Most  mariculture  crops  are 
considered  luxury  foods  today,  but  this  will  change 
when  economically  efficient  methods  of  mass 
production  are  developed,  within  food  standard 
regulations.  Knowledge  of  the  ecology  of  maricul- 
tural  systems  must  be  extended,  the  impact  of  en- 
vironmental contamination,  and  the  establishment 
of  microbiological  standards  must  be  studied.  Fish 
and  shellfish  crops  need  special  consideration  in  re- 
gard to  flavor,  taste,  appearance  and  maintenance 
of  product  quality.  Problems  of  maintenance,  nutri- 
tion and  disease  must  be  solved  for  economic 
development  of  fish  and  shellfish  farming,  by  the 
application  of  sound  food  science  technology. 
(Smith-PAI) 
W71-11271 


LOUISIANA  AND  THE  SEA  GRANT  PRO- 
GRAM, 

Louisiana  State  Univ.,  Baton  Rouge.  Office  of  Sea 

Grant  Development. 

Jack  R.  Van  Lopik. 

Coastal  Studies  Bulletin  No.  5,  Special  Sea  Grant 

Issue,  February,  1970,  p  v-xvii.  1  fig,  1 1  tab.  NSF 

Grant  GH-47 

Descriptors:  'Natural  resources,  'Water  resources 
development,  'Coastal  plains,  Wetlands,  Coastal 
marshes,  Exploitation,  Commercial  fishing,  Indus- 
trial production,  Research  and  development, 
Universities,  Environmental  effects,  Louisiana. 

The  National  Sea  Grant  Program  of  1966,  imple- 
mented by  the  National  Science  Foundation,  is 
directed  to  practical  uses  of  the  marine  environ- 
ment and  is  very  applicable  to  Louisiana.  45  per- 
cent of  Louisiana  consists  of  coastal  and  floodplain 
wetlands  which  contain  a  large  proportion  of  its 
population  and  manufacturing  capability.  Water- 
borne  commerce  is  vital  to  the  economy  of  the 
State  and  is  increasing  in  volume.  Louisiana  has 
grown  on  the  production  of  oil  and  the  use  of 
water,  but  requires  development  of  its  marine  and 
coastal  resources.  Many  acres  are  important 
habitats  for  fish  and  wildlife,  including  commer- 
cially valuable  species  such  as  shrimp,  oysters  and 
crab.  Recreational,  hunting  and  educational  activi- 
ties should  be  increased  in  such  a  way  as  to 
preserve  the  natural  resources.  Coastal  and  wet- 
land research  has  been  conducted  mainly  by  the 
Louisiana  Wild  Life  and  Fisheries  Commission  and 
Louisiana  State  University,  but  further  scientific, 
social  economic  and  legal  studies  must  be  un- 
dertaken in  association.  Sea  Grant  activities  are 
focused  on  development  of  knowledge  and 
technology  for  effective  management  and  utiliza- 
tion of  the  coastal  wetlands,  entailing  studies  of  its 
geology,  flora  and  fauna,  and  the  controlled  ex- 
ploitation of  the  mineral  and  biological  resources. 
Various  educational  institutions  and  grants  are 
being  directed  to  fulfill  these  aims.  (Smith-PAI) 
W71-11272 


CHEMISTRY  OF  WATER  AND  SEDIMENTS  IN 
BARATARIA  BAY, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

Clara  L.  Ho,  Elke  H.  Schweinsberg,  and  Linda 
Reeves. 

Coastal  Studies  Bulletin  No.  5,  Special  Sea  Grant 
Issue,  February,  1970,  p  41-56.  1 1  fig,  13  ref.  NSF 
Grant  GH-47. 


Descriptors:    'Environmental   effects,    'Chemical 
analysis,    'Shrimp,    'Estuaries,    Bays,    Sampling, 
Data  collection.  Aquatic  environment.  Nutrients, 
Organic  matter,  Lakes,  Louisiana. 
Identifiers:  'Barataria  Bay  (La.). 

The  chemical  environment  in  Barataria  Bay  is 
characterized  in  three  areas:  John  the  Fool  Lake, 
Airplane  Lake  and  Lake  Palourde.  John  the  Fool 
Lake  is  connected  to  the  freshwater  Round  Lake 
by  a  long  channel  and  has  a  low  shrimp  population. 
Airplane  Lake  is  connected  to  Bay  Macoin  by  a 
long  channel  and  has  a  high  shrimp  population. 
Lake  Palourde  is  connected  to  Bay  Macoin  by  a 
short  channel  and  has  a  medium  shrimp  popula- 
tion. Ten  sampling  stations  were  established  in 
these  areas,  and  soft  surface  sediment  and  water 
samples  were  collected  for  analysis.  Organic 
analyses  gave  best  results  when  the  samples  were 
dried  while  frozen.  Sediments  in  John  the  Fool 
Lake  contained  high  organics,  sulfides  and  total-P 
but  were  lower  in  pH  and  soluble  salt  content  than 
the  other  two  areas.  Nutrient  content  and  available 
phosphate  in  water  were  also  highest  in  John  the 
Fool  Lake  in  early  spring  and  late  fall  but 
decreased  in  June  in  all  three  lakes.  Airplane  Lake 
had  higher  organics  and  sulfides  in  sediment  but 
low  total-P  in  the  water  compared  with  Lake 
Palourde.  Total  soluble  salts  fluctuated  according 
to  the  rainfall.  Data  indicate  that  there  is  high 
production  of  organics  and  nutrients  but  that  they 
do  not  necessarily  provide  the  optimal  environment 
for  shrimp  production.  (Smith-PAI) 
W71-11273 


LIPID  CONTENT  OF  SEDIMENTS  AND 
WATERS  IN  SELECTED  SITES  IN  BARATARIA 
BAY, 

Louisiana   State    Univ.,   Baton   Rouge.    Dept.   of 
Biochemistry. 
R.  S.  Allen,  and  Mary  Able. 

Coastal  Studies  Bulletin  No  5,  Special  Sea  Grant  Is- 
sue, February,  1970,  p  57-64.  4  fig,  3  tab,  2  ref. 
NSFGrantGH-47. 

Descriptors:     'Water    analysis,     'Sedimentation, 
'Lipids,     Bays,     Estuaries,     Chemical     analysis, 
Shrimp,     Data     collection,     Sampling,     Ecology, 
Lakes,  Louisiana. 
Identifiers:  'Barataria  Bay  (La). 

A  preliminary  study  of  the  lipid  content  of  sedi- 
ments and  water  samples  collected  from  sites  in 
Barataria  Bay  will  be  applied  to  an  overall  study  of 
the  ecological  aspects  of  the  area  for  shrimp 
production.  Twelve  sample  sites  were  selected  on 
John  the  Fool  Lake,  Airplane  Lake  and  Lake 
Palourde.  Monthly  sediment  samples  were  taken 
near  the  shore  and  offshore.  Samples  were  stored 
frozen  and  dried.  Water  samples  were  pumped 
from  a  region  about  six  inches  from  the  surface  of 
the  sediment.  The  total  lipids  in  the  filtered  waters 
were  extracted  with  redistilled  petroleum  ether, 
and  the  data  are  reported  as  mg. /liter.  Results  show 
regional  differences  and  seasonal  changes,  as 
shown  in  the  tables.  Lipid  levels  of  sediments  from 
John  the  Fool  Lake  were  the  highest.  Mean  values 
over  an  8-month  period  showed  lipid  content 
higher  in  lakes  than  in  bays  and  channels.  Near- 
shore  lake  samples  also  showed  higher  values  than 
off-shore  samples.  Shrimp  production  was  best  in 
Airplane  Lake,  reflecting  greater  microbial  activity 
in  the  water.  The  nature  of  lipids  extracted  from 
sediments  has  not  been  clearly  determined  and  it  is 
not  yet  possible  to  assess  the  relationship  of  lipids 
to  shrimp  production.  More  intensive  investigation 
of  Airplane  Lake  is  planned.  (Smith-PAI) 
W71-11274 


SHRIMP  SAMPLING  TECHNIQUES  AND 
PRELIMINARY  RESULTS  IN  TWO  SMALL 
AREAS  IN  BARATARIA  BAY,  LOUISIANA, 

Louisiana   State    Univ.,   Baton   Rouge.    Dept.   of 
Marine  Science. 
Harold  Loesch,  and  Joe  Jacob. 
Coastal  Studies  Bulletin  No  5,  Special  Sea  Grant  Is- 
sue, February,  1970,  p  65-81.  6  fig,  6  tab,  4  ref. 
NSFGrantGH-47. 
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Descriptors:  'Shrimp,  'Sampling,  'Ecology,  Bays, 
Lakes    Estuaries,   Data   collection,   Productivity, 
Distribution  patterns,  Growth  rates,  Louisiana. 
Identifiers:  'Barataria  Bay  (La). 

Two  areas  of  Barataria  Bay,  the  northern  one  con- 
taining large  numbers  of  juvenile  shrimp  and  the 
outheVn  containing  small  numbers,  were  studied 
for  gaining  understanding  of  how  shrimp  fit  into  the 
total  ecological  picture.  Twelve  sampling  stations 
were  established  and  a  shrimp  trawl  was  used  for 
oart  of  the  time  but  it  was  not  possible  to  work  very 
near  shore.  It  is  planned  to  relocate  the  stations  in 
1970    and    new    shrimp-sampling    gear    is    being 
developed.  Shrimp  catching  data  showed  that  Air- 
plane Lake  and  Lake  Palourde  peaked  at  about 
100  shrimp  per  minute  in  early  May  then  declined, 
and  John  the  Fool  Lake  produced  appreciable 
numbers  of  brown  shrimp  only  in  May  and  June. 
The  30  percent  difference  in  average  survival  per 
half-month   period   in    Airplane    Lake   and    Lake 
Palourde   may   be  attributed   to  fishing,  and   the 
other  25  percent  to  predation  and  migration.  A 
minimal  growth  of  65mm  in  2-1/2  months  was  esti - 
mated  for  brown  shrimp  in  Lake  Palourde.  After 
August  brown  shrimp  became  scarce,  but  white 
shrimp  appeared  in  the  catch  in  early  June.  A  max- 
imal  growth   estimate   for   white   shrimp    in   one 
month  is  suggested,  and  a  pattern  of  the  movement 
of  larger  shrimp  from  the  inside  area  and  younger 
shrimp  becoming  established  was  indicated.  More 
intensive  sampling  is  planned  in  order  to  establish 
possible  relationships  between  the  movement  ot 
shrimps  and   various  phenomena,  leading  to  im- 
proved shrimp  productivity.  (Smith-PAI) 
W71-11275 

MARICULTURE  IN  THE  UNITED  STATES-AN 
OVERVIEW 

Louisiana  State  Univ.,  Baton  Rouge.  Div.  of  Fishe- 
ries. „ 
James  W .  Avault,  Jr.,  and  Kenneth  O.  Allen. 
Coastal  Studies  Bulletin  No  5,  Special  Sea  Grant  Is- 
sue, February,  1970,  p  141-145.  1  plate,  2  ref.  NSF 
Grant  GH-47. 

Descriptors:  'Foods,  'Fish  farming,  Fish,  Shellfish, 

Shrimp,  Oysters,  Ponds,  Cultivation,  Economics, 

Fisheries. 

Identifiers:  'Mariculture. 

Mariculture  makes  use  of  brackish  or  saline  waters 
to  culture  seafoods  such  as  shrimp  and  oysters.  The 
market  for  fishery  products  is  increasing  but  com- 
mercial fishery  in  the  United  States  has  declined 
because  of  the  high  cost  of  offshore  vessels  and 
high  labor  and  maintenance  costs.  Pond  culture  ot 
fish    especially  catfish,   has  grown   tremendously 
and  the  culture  of  new  species,  such  as  shrimp, 
pompano  and  other  seafoods,  is  being  considered. 
Fish  farming  has  an  impact  on  business  communi- 
ties because  it  generates  further  demand,  for  exam- 
ple   fish  feed;  materials  which  go  into  fish  feed, 
development   and   provision   of  chemicals;   pond 
construction;    wells;   pumps;    truck    hauling;    and 
labor  for  harvesting  fish.  Many  landholding  compa- 
nies are  now  becoming  interested  in  fish  farming 
and  the  diversifying  of  their  enterprises  by  maricul- 
ture. Catfish  farming  has  proved  to  be  profitable 
but  mariculture  of  shrimp  and  pompano  requires 
much   more   research  into  the  biology  and  basis 
requirements  of  the  species.  Oxygen  requirement 
temperature    tolerances,    parasites,    diseases    and 
spawning  patterns  all  require  detailed  study.  Legal 
structures  for  the  leasing  of  waters  for  mariculture 
purposes  must  also  be  defined.  (Smith-PAI) 
W71-II276 


Descriptors:  'Marsh  plants,  'Aquatic  microbiolo- 
gy Fungi,  Yeasts,  Grasses,  Laboratory  tests, 
Biodegradation,  Estuarine  environment, 

Ecosystems,  Louisiana. 

Identifiers.  'Spartina  aiternifiora,  'Barataria  Bay 
(La). 


MYCOLOGICAL  STUDIES  IN  BARATARIA 
BAY,  LOUISIANA,  AND  BIODEGRADATION 
OF  OYSTER  GRASS,  SPARTINA  ALTER- 
NIFLORA.  _  ._      . 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Food 
Science  and  Technology. 
S.  P.  Meyers,  M   L.  Nicholson,  J.  Rhee.andP. 
Miles.  .  ,         _         . 

Coastal  Studies  Bulletin  No  5,  Special  Sea  Grant  Is- 
sue, February,  I970.p  I  11-124.  5  fig,  3  tab.  lOref. 
N SI  firant  GH-47 


Spartina  aiternifiora  is  an  important  source  of  sub- 
strates and  nutrients  for  microbial  transformation 
processes  in  the  brackish  marshland  ecosystem. 
Little  is  known  of  the  mycological  aspects  of  oyster 
grass  degradation.  The  biodegradative  processes  in 
the  Spartina  ecosystem,  with  particular  emphasis 
on  the  ecological  role  of  yeasts  and  filamentous 
fungi,  is  investigated.  Particular  attention  has  been 
given  to  higher  sections  of  the  marshland  support- 
ing dense   Spartina  growth,   the  rhizosphere  en- 
vironment. Yeasts  were  collected  monthly  from 
various   stations   in   Barataria   Bay   during    1969 
water  samples  were  taken  at  offshore  stations  and 
along  the  edge  of  the  grass,  and  offshore  sediment 
samples  were  obtained.  Laboratory  tests  on  the 
samples  are  described.  The  densities  of  yeast  popu- 
lations  are   tabulated,   and    in   general   estuanne 
waters  contain  a  greater  number  of  yeasts  per 
volume,  and  more  yeast  species,  than  the  open  sea. 
The    majority    of   yeasts    were    able    to    utilize 
methylamine  and  ethylamine  as  sole  sources  of 
nitrogen  for  growth.  Extracellular  proteolytic  ac- 
tivity by  yeasts,  filamentous  fungal  infestation  of 
Spartina,    and    nematode    activity    were    all    in- 
vestigated.    The     role     of    yeasts     in     Spartina 
biodegradation     involves    mainly    utilization    of 
products  resulting  from  a  primary  attack  on  the 
plant  matter  by  other  organisms.  Certain  species  of 
yeast  and  yeastlike  fungi  may  be  used  as  'na'cators 
of  atypical  environmental  conditions.  (Smith-PAI) 
W71-11277 

LOUISIANA  STATE  UNIVERSITY  LAW 
CENTER  RESEARCH  ACTIVITIES, 

Louisiana  State  Univ.,  Baton  Rouge.  Law  School. 
H.Gary  Knight. 

Coastal  Studies  Bulletin  No  5,  Special  Sea  Grant  Is- 
sue, February,  1970,  p  173-177.  NSF  Grant  GH-47 

Descriptors:  'Legal  aspects,  'Coasts,  'Water 
resources,  Resource  development,  'Water  law, 
Regulation,  Management,  Analysis,  Education, 
Universities,  Louisiana. 

The  LSU  Law  Center  compiled  and  analyzed  Loui- 
siana laws,  regulations,  and  judicial  and  administra- 
tive decisions  which  affect  the  state's  marine  and 
coastal  resources.  A  compilation  and  analysis  ot 
state  laws  entailed  examination  of  the  state  con- 
stitution   codes,   statutes,   administrative   regula- 
tions judicial  decisions  and  other  relative  sources 
of  material.  Publication  of  this  data  will  be  followed 
by  research  on  the  analysis  phase  of  the  project  and 
recommendations  for  legislative  and  other  action 
for  the  rational  management  of  marine  and  coastal 
resources  for  maximum  public  benefit.  Curriculum 
expansion  was  achieved  by  the  creation  and  adop- 
tion of  a  course  offering  in  Marine  Resources  Law 
for  graduate  science  students  and  junior  and  senior 
law  students.  It  is  hoped  that  proposals  to  the  state 
government  will  lead  to  the  creation  of  a  commis- 
sion to  act  as  a  coordinating  mechanism  for  state 
marine  resource  policy  and  to  initiate  coasta  zone 
management  studies.  A  casebook  on  coastal  zone 
management  and  the  administration  of  outer  con- 
tinental shelf  lands  of  the  United  States  has  been 
published,  together  with  supplementary  informa- 
tion. The  Law  Center  plans  to  continue  expanding 
the     range    of    its    activities,    information     and 
assistance.  (Smith-PAI) 
W71-1I278 


Descriptors:     'Water     resources     development, 
•Natural  resources,  'Bays,  Inlets,  Data  collections, 
Data  processing,  Ecology,  Ecosystems,  Fisheries, 
Sampling,  Estuaries,  Louisiana. 
Identifiers:  'Barataria  Bay  (La). 

The     salt     marsh-lake-stream -bay     complex     of 
Barataria  Bay,  Louisiana,  is  somewhat  triangular, 
slanted  toward  the  southeast,  with  barrier  islands 
and    marsh   barrier   beaches   forming   the    base. 
Vegetation  characterizing  the  marshes  is  described. 
The  water  system  is  shallow,  tides  are  small,  except 
for   wind   tides,   and   the   bay   produces  shrimp, 
oysters,  crab  and  sport  fish.  The  research  program 
began  in  1 969  with  the  initial  objective  of  develop- 
ing important  fish  and  shellfish  species.  After  a 
year's  operations,  aims  were  changed  to  include  the 
understanding  of  the  total  ecosystem  of  the  bay  and 
the  ecology  of  estuarine  areas.  Twelve  sampling 
stations  were  set  up  in  three  primary  sites:  a  large 
saline  lake,  a  small  lake  with  a  single  narrow  en- 
trance, and  a  brackish  wiregrass  marsh.  Sampling 
methods,  instrument  stations  and  a  data  banking 
system  were  organized  and  principal  results  were 
summarized.  Phytoplankton  studies  were  also  un- 
dertaken, colony  counts  were  made  and  species 
identified,  though  not  yet  completely.  Research 
plans  for  1970  emphasize  the  synthesis  of  all  data 
being  acquired   for  the  development  of  energy 
budgets.  The  data  gained  will  also  be  used  as  a 
means    of    more    accurately    predicting    shrimp 
production  in  Louisiana.  (Smith-PAI) 
W71-11279 


A  SUMMARY  OF  THE  FOCUS  AND  OBJEC- 
TIVES OF  THE  BARATARIA  BAY  RESEARCH 
PROGRAM, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  ot 
Botany. 

James  G.Gosselink. 

Coastal  Studies  Bulletin  No  5,  Special  Sea  Grant  Is- 
sue, February,  1970,  p  1-8.  I  fig.  2  tab.  NSF  Grant 
GH-47. 


EFFECTS  OF  SALINITY  AND  WATER  QUALI- 
TY ON  SURVIVAL  AND  GROWTH  OF  JU- 
VENILE POMPANO,  TRACHINOTUS 
CAROLINUS, 

Louisiana  State  Univ.,  Baton  Rouge.  Div.  of  Fishe- 
ries. 

Kenneth  O.  Allen,  and  James  W.  Avault,  Jr. 
Coastal  Studies  Bulletin  No  5,  Special  Sea  Grant  Is- 
sue, February,  1970,  p  147-155.  4  tab,  1  plate,  3 
ref.  NSF  GRANT  GH-47. 

Descriptors:  'Fish  farming,  'Fish,  'Juvenile  fishes, 
Cultivation,  Laboratory,  Salinity,  Salt  tolerance. 
Water  quality,  Brackish,  Growth  rates.  Chemical 
analysis,  Water  pollution  effects,  Florida,  Loui- 
siana. 

Identifiers:  'Pompano,  Mariculture,  Trachinotus 
carolinus,  'Grand  Isle  (La). 

The  ecology  and  environmental  requirements  of 
the  pompano,  Trachinotus  carolinus,  are  studied  as 
a   potential   species   for   mariculture,   mainly    in 
Florida.  Pompano  is  also  found  along  the  Louisiana 
coast,  usually  in  waters  of  moderate  to  high  salinity. 
But  there  are  indications  that  it  could  be.  main- 
tained in  low  salinity  marshes.  Juvenile  pompano 
were  collected  from  the  surf  at  Grand  Isle,  and 
laboratory    tests   were   conducted   for   effects   of 
salinity  and  water  quality  on  survival  and  growth. 
Tests  for  salinity  depression  tolerance  ranged  from 
0  5  to  8.0  ppt  salinity  and  results  are  tabulated.  All 
surviving  fish  were  active  and  feeding  at  the  end  of 
72  hours.  Tests  for  growth  and  survival  were  con- 
ducted at  5,  10,  15  and  23  ppt  salinity.  Survival  was 
poor  at  all  salinities  and   mean  total  length   in- 
creased from  41.85  mm  to  43.25  mm  in  42  days. 
Analyses  showed  that  poor  growth  and  survival 
were  due  to  organic  wastes  rather  than  salinity 
levels  Water  quality  was  analyzed  for  oxygen,  car- 
bon dioxide,  pH,  ammonia  and  nitrates.  It  appears 
that  the  juvenile  pompano  produced  considerable 
nitrogeneous  wastes,  which  contributed  to  mortali- 
ties, but  provisions  could  be  made  for  removal  of 
such  wastes.  Juvenile  pompano  can  be  stocked  in 
waters  with  salinities  as  low  as  3.5  ppt  but  tolerance 
of  older  pompano  is  not  yet  known  and  may  well  be 
less.  (Smith-PAI) 
W7I-11280 


DEVELOPMENT  OF  RATIONS  FOR 
ECONOMICALLY  IMPORTANT  AQUATIC 
AND  MARINE  INVERTEBRATES, 

Louisiana  State  Univ.,  Baton  Rouge.  Div.  of  Fisne- 
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P.  Meyers,  J.  W.  Avault,  Jr.,  J.  S.  Rhee,  and  D. 

itler. 

jastal  Studies  Bulletin  No  5,  Special  Sea  Grant  Is- 

e,  February,  1970,  p  157-172.  2  fig,  7  tab,  20  ref. 

SF  Grant  GH-47. 

sscriptors:  'Invertebrates,  *Diets,  *Pink  shrimp, 
Crayfish,      'Shrimp,      Nutrient      requirements, 
rowth     rates,     Economics,     Productivity,    Test 
ocedures,  Foods,  Nutrients. 
entifiers:  Mariculture. 

jtritional  requirements  of  invertebrates,  with  spe- 
ll reference  to  Louisiana  red  swamp  crawfish  and 
ist-larval  pink  shrimp,  are  studied  for  evaluation 
invertebrate  diets.  A  basic  objective  of  the  study 
the  utilization  offish  protein  concentrate  (FPC) 
d  single-cell  protein  (SCP)  for  maricultural  pur- 
ses. Two  general  types  of  rations  were  examined, 
pelletized  form  and  an  encapsulated  type.  Food 
•take,  animal  behavior  and  weight  gain  of  the 
ecimens  were  observed.  Little  is  yet  known  about 
e  effect  of  supplemental  feeding  on  crawfish 
velopment.  Mean  weight  gain  and  percent  sur- 
ra] increased  proportionally  with  water  hardness 
100  ppm.  Responses  of  young  crawfish  to  the 
Meted  ration  are  tabulated.  Post-larval  shrimp 
sponded  equally  well  to  SCP  capsules  as  the  ra- 
in and  to  the  combination  of  SCP  and  MPC 
larine  protein  concentrate).  Desirable  qualities 
r  development  of  a  ration  for  invertebrates  are: 
>w  cost  and  optimal  nutritional  composition;  an 
fective  binder  for  a  pelleted  ration  to  prevent  dis- 
tegration;  synthetic  additives  which  will  attract 
e  shrimp,  reduce  disease  and  comply  with 
vernmental  quality  regulations;  carefully 
signed  nutrient  microcapsules  containing 
quired  hormones  and  regulatory  substances  for 
st  development  of  the  animal.  The  formulation  of 
e  ration  will  vary  as  more  nutritional  and  or- 
noleptic  data  are  evaluated.  (Smith-PAI) 
71-11281 


ROWTH  OF  SPARTINA  PATENS  AND  S.  AL- 
•  RNIFLORA  AS  INFLUENCED  BY  SALINITY 
HD  SOURCE  OF  NITROGEN, 

>uisiana   State    Univ.,    Baton    Rouge.    Dept.    of 

■tany. 

mesG.Gosselink. 

)astal  Studies  Bulletin  No  S,  Special  Sea  Grant  Is- 

e,  February  1970,  p  97-1 10.  10  tab,  1 1  ref.  NSF 

rant  GH-47 

;scriptors:  'Marsh  plants,  'Growth  rates, 
Chemical  analysis.  Marshes,  Grasses,  Environ- 
ental  effects,  Laboratory  tests,  Salinity,  Nitrogen, 
jtrients,  Louisiana. 

entifiers:  'Barataria  Bay  (La),  Spartina  patens, 
lartina  altemiflora. 

lecies  of  the  genus  Spartina  comprise  the  domi- 
int  vegetation  of  saline  and  brackish  coastal 
arshes  and  are  major  contributors  of  organic 
atter  for  highly  productive  bird,  game  and  fish 
eas.  The  nutrient  and  osmotic  relationship  of  salt 
arsh  grasses  is  being  studied.  S.  altemiflora  and  S. 
itens  are  considered  facultative  halophytes 
•cause  they  grow  more  vigorously  in  fresh  water 
an  in  saline  or  brackish  water.  Plants  of  both  spe- 
es  were  dug  from  two  areas,  varying  in  salinity,  of 
e  marshes  of  Barataria  Bay.  The  roots  were 
ashed  and  they  were  planted  in  silica  sand  mixed 
ith  0.5  percent  CaC03  and  kept  in  the  green- 
>use.  The  composition  of  the  nutrient  solutions 
ed  is  tabulated.  Solution  chloride  level  was  moni- 
red  and  plant  tissue  chloride  was  measured.  Sur- 
val  and  growth  of  S.  patens  plants  was  excellent, 
it  active  growth  of  S.  altemiflora  was  slow  and 
ore  plants  died.  Effects  of  the  various  nutrients 
e  detailed.  Results  show  that  growth  is  inversely 
lated  to  the  salinity  of  the  nutrient  solution,  and 
e  source  of  nitrogen  had  no  statistically  signifi- 
tnt  influence  on  fresh  and  dry  weight  of  the 
ants.  As  the  salinity  increased,  tissue  sodium  and 
lloride  increased  in  the  above-ground  portions  of 
e  plants.  It  is  estimated  that  at  one  and  two  per- 
:nt  external  NaCI,  the  plant  cells  must  be  expend- 
g  energy  to  accumulate  chloride  and  exclude 
(dium.  (Smith-PAI) 


W71-11282 


A  COMPARISON  OF  THREE  MEDIA  IN 
DETERMINATION  OF  BACTERIAL  CONTENT 
OF  SEDIMENTS  IN  BARATARIA  BAY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of 
Microbiology. 

Mary  A.  Hood,  and  Arthur  R.  Colmer 
Coastal  Studies  Bulletin  No  5,  Special  Sea  Grant  Is- 
sue, February,  1970,  p  125-133,  6  tab,  7  ref.  NSF 
Grant  GH-47. 

Descriptors:  'Sediments,  'Aquatic  bacteria,  Sedi- 
ment yield,  'Estuarine  environment,  Bacteria, 
Bays,  Lakes,  Sampling,  Organic  matter,  Measure- 
ment, Laboratory  analysis,  Microbiology,  Loui- 
siana. 
Identifiers:  'Barataria  Bay  (La). 

Bacteria  are  important  consumers  and  producers  of 
organic  matter  in  estuaries,  and  the  extent  of  the 
bacterial  populations  in  waters,  muds  and  sur- 
rounding vegetation  of  Barataria  Bay  was  in- 
vestigated. A  proper  medium  for  supporting  the 
highest  bacterial  population  had  to  be  selected.  Ar- 
tificial sea  water  at  first,  then  aged  natural  sea 
water,  was  used  for  dilution  blanks.  The  three  sub- 
strate media  used  for  standard  plate  counts  were 
Zobell's  medium  2216,  the  TGE  medium  of  Stan- 
dard Methods,  and  the  American  Petroleum  In- 
stitute agar  for  sulfate  reducers.  The  technique 
used  for  bacterial  determination  was  the  surface 
smear  method.  The  plates  were  incubated  at  30  C 
for  four  days,  and  a  Quebec  colony  counter  was 
used  to  count  developing  colonies.  Samples  were 
taken  in  May  and  September  from  a  lake  in  the 
northern  area,  one  in  the  intermediate  zone,  and  a 
third  in  the  southernmost  or  most  saline  site. 
Statistical  analysis  by  split  plot  design  was  done  and 
orthogonal  comparisons  made  to  evaluate  dif- 
ferences among  individual  media.  It  was  found  that 
the  API  formulation  was  significantly  better  for 
supporting  growth  of  the  sediment  bacteria. 
(Smith-PAI) 
W7I-1  1284 


HYDROLOGIC  AND  SHRIMP  POPULATION 
MODELS, 

Louisiana   State    Univ.,   Baton    Rouge.    Dept.    of 

Chemical  Engineering. 

Simon  Hacker,  Charles  Billups,  Bert  Wilkins,  Jr., 

and  Ralph  W.Pike. 

Coastal  Studies  Bulletin  No.  5,  Special  Sea  Grant 

Issue,  February,  1970,  p  25-40,  3  fig,  8  ref.  NSF 

Grant  GH-47. 

Descriptors:     'Ecosystems,     'Fish     populations, 

Estuaries,    'Mathematical    models,    Bays,    Lakes, 

Hydrology,    Data    processing,    Systems    analysis, 

Aquatic  productivity.  Shrimp,  Research  facilities, 

Louisiana. 

Identifiers:  'Barataria  Bay  (La). 

To  accomplish  the  objective  of  developing  accu- 
rate mathematical  models  of  the  ecosystem  of  a 
typical  saltwater  marsh  lake  in  Barataria  Bay,  and 
of  developing  techniques  for  using  these  models  for 
prediction  of  optimal  aquacultural  yields,  a  systems 
analysis  is  being  performed  to  delineate  the  specific 
subsystems  which  will  be  modeled.  The  models 
being  integrated  with  other  research  efforts  are: 
hydrodynamic  model,  energy  balance  model, 
material  transport  model,  shrimp  production  model 
and  data  management  system.  Work  has  been  in- 
itiated on  all  phases  of  the  project,  and  is  proceed- 
ing most  rapidly  in  the  hydrodynamic  model,  the 
shrimp  production  model  for  which  equations  are 
given  and  discussed,  and  the  data  management 
system  which  makes  the  data  acquired  easily  ac- 
cessible to  all  members  of  the  program.  It  consists 
of  two  data  files  and  three  Fortran  computer  pro- 
grams and  includes  an  updating  program.  Con- 
siderable effort  is  being  put  into  printing  and 
plotting  data  in  order  to  make  it  more  readily 
available  for  analysis  and  correlation.  Short-range 
plans  will  continue  these  studies  and  it  is  hoped  will 
provide  a  detailed  picture  of  the  flow  in  the  entire 
Barataria  Bay.  Turbulent  mixing  and  the  washing  of 


detritus  from  the  marsh  will  be  predicted  and  infor- 
mation will  be  available  on  the  hydrodynamic  and 
shrimp    production    model    results.    Long-range 
research  plans  are  outlined.  (Smith-PAI) 
W71-11285 


SOME  NOTES  ON  FISH  COLLECTED  IN  THE 
BARATARIA  BAY,  LOUISIANA  REGION, 

Louisiana   State   Univ.,   Baton   Rouge.    Dept.   of 
Marine  Science. 

Jim  Thomas,  and  Harold  Loesch. 
Coastal  Studies  Bulletin  No  5,  Special  Sea  Grant  Is- 
sue, February,  1970,  p  83-87,  1  tab,  4  ref.  NSF 
Grant  GH-47. 

Descriptors:  'Sampling,  'Estuarine  environment, 
•Fish,  Catfishes,  Bays,  Data  collection,  Fishing, 
'Fish  populations,  Speciation,  Lakes,  Louisiana. 
Identifiers:     'Barataria     Bay     (La),     Anchovies, 
Croakers,  Lizardfishes,  Puffers. 

Twelve  stations  in  Barataria  Bay  were  sampled  with 
a  shrimp  trawl  fourteen  times  from  February  to 
December,  1969.  A  table  shows  the  stations  where 
each  of  the  37  species  identified  was  collected.  The 
most  abundant  species  was  Anchoa  mitchilli  (bay 
anchovy),  taken  in  considerable  quantities  and  in 
large  size  ranges  at  all  stations.  It  was  the  only  spe- 
cies of  anchovy  found  in  this  estuarine  environ- 
ment. Micropogon  undulatus  (croaker)  was  also 
taken  at  all  stations,  but  in  varying  amounts  during 
the  year.  As  specimens  became  larger  they  were 
collected  in  increasing  numbers  at  the  southern  sta- 
tions, suggesting  that  most  of  the  fish  move  from 
low  salinity  ranges  in  the  northern  part  to  higher 
ranges  in  the  south,  and  then  into  the  Gulf.  The 
next  most  abundant  species  was  Galeichthys  felis 
(sea  catfish),  the  largest  proportion  of  the  catch  in 
July  to  October.  Numbers  decreased  sharply  as  the 
water  temperature  dropped.  Only  a  few  specimens 
of  Bagre  marinus  (gafftop  catfish)  were  collected 
at  three  of  the  stations.  Synodus  foetens  (inshore 
lizardfish)  and  Sphaeroides  nephulus  (southern 
puffer)  occurred  at  the  southern  stations.  Six  spe- 
cies of  scianid  and  five  species  of  gobioid  fishes 
provided  the  best  represented  families.  A  greater 
diversification  of  species  can  be  expected  with 
higher  salinities  at  the  southern  stations  in  January 
and  February.  (Smith-PAI) 
W71-11286 


A  DATA  ACQUISITION  SYSTEM  FOR  MEA- 
SUREMENT OF  METEOROLOGIC- 
HYDROLOGIC  PARAMETERS  IN  A  REMOTE 
ESTUARINE  ENVIRONMENT, 

Louisiana  State  Univ.,  Baton  Rouge.  Office  of  Sea 
Grant  Development. 
Rodney  Adams. 

Coastal  Studies  Bulletin  No  5,  Special  Sea  Grant  Is- 
sue, February,  1970,  p  9-23,  10  fig,  1  tab,  1  plate,  3 
ref.  NSF  Grant  GH-47. 

Descriptors:  'Data  collections,  'Estuarine  environ- 
ment, 'Remote  sensing,  'Instrumentation,  'Estua- 
ries, Data  processing,  Bays,  Louisiana,  Meteorolog- 
ical data,  Hydrological  aspects,  Ecology,  Biology, 
Hydrodynamics. 
Identifiers:  'Barataria  Bay  (La). 

The  choice  of  instrumentation  for  use  in  a  remote 
location  was  limited  by  the  necessity  of  D.C.  opera- 
tion and  the  requirement  to  operate  for  30  days 
unattended  in  brackish  water.  The  available 
systems  and  their  manufacturers  are  listed,  and  the 
use  of  multiple  recorders  was  favored  in  this  case. 
The  study  areas  were  in  both  brackish  and  fresh- 
water portions  of  the  Barataria  Bay  estuary  for  the 
monitoring  of  all  major  tidal  inlets.  The  instruments 
were  of  varying  complexity  for  biologic, 
hydrodynamic  and  ecologic  systems  and  analysis. 
Wind  speed  and  direction  measurements  required 
an  instrument  with  a  low  threshold  and  high  accu- 
racy and  measurements  were  recorded  on  punched 
paper  tape.  Instruments  used  for  measuring  sun  and 
sky  radiation,  net  radiation,  precipitation,  tempera- 
ture, evaporation,  conductivity,  water  level  and 
current  velocity  are  described  and  illustrated.  The 
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Field  02-WATER  CYCLE 
Group  2L— Estuaries 

output  from  the  punched  paper  tape  recorders  is 
translated  into  punch  cards  for  use  in  a  dig.tal  com- 
puter. Instrument  housing  was  made  strong  enough 
fo  be  as  tamperproof  and  resistant  to  gunfire :  as 
possible.  Barnacles  and  filamentous  algae  fouled 
die  submerged  sensors  after  a  period  of  tune  and 
coatings  were  used  as  inhibitors.  (Smith-PAi) 
W71-11287 

SEDIMENT  DISCHARGE  OF  RIVERS  AND  THE 
FORMATION  OF  THE  MARITIME  TERRITO- 
RY SEACOAST  (Tverdyy  stok  rek  i  lormlrovanlye 
morskikh  beregov  Prlmor'ya), 
V.  I.  Lymarev. 

In  Metodika  raschetov  i  prognozov  stoka  rek  Ual  - 
neeo  Vostoka,  Darnevostochnyy  Nauchno-lss- 
ledovatefskiy  Gidrometeorologicheskiy  Institut 
Trudy,  No  27,  Leningrad,  p  1 17-123.  1968.  7  p,  19 
ref. 

Descriptors:  'Sediment  discharge,  'Sediments, 
•Estuaries,  'Aggradation,  'Rivers  Bottom  sedi- 
ments. Alluvium,  Suspended  load,  Deltas, 
Geomorphology,  Seashores,  Abrasion,  Terraces 
(Geological),  Beach  erosion. 

Identifiers:  'USSR,  'Maritime  Territory,  Amur 
Bay,  Peter  the  Great  Bay,  Sea  of  Japan. 

Recent  geomorphological  investigations,  including 
those  by  the  1965  expedition  of  the  Far  Eastern 
University,  have  established  the  leading  role  of  al- 
luvial material  in  the  dynamics  of  the  aggradational 
shores  of  the  Maritime  Territory.  At  the  same  time 
there  is  a  lack  of  hydrological  data  on  the  solid 
discharge  of  a  number  of  geomorphologically  im- 
portant rivers  which  empty  into  the  Sea  of  Japan. 
Solid-discharge  observations  should  be  made  at  the 
mouths  of  the  following  rivers,  which  have  most 
typical  coastal  aggradational  forms:  ( I )  Yanchikhe 
(delta  bulge),  (2)  Kuznetsova  (the  spits  near  the 
mouth),  (3)  Sudzukhe  (barrier  beaches  near  the 
mouth  with  separated  lagoons),  (4)  Adimi,  Samar- 
ga    Yedinka  and  Akhobe   (alluvial-aggradational 
terraces),  and  (5)  Amba,  Mangugay,  and  Sidemi 
(alluvial      marine      plains).      Further      detailed 
geomorphological  studies  at  the  mouths  of  these 
rivers  will  make  it  possible  to  establish  relationships 
between  solid  discharge  and  the  amount  of  sedi- 
ment  in    the    aggradational    coastal   forms.    This 
would  define  the  rate  of  accretion  of  these  forms 
and  assist  in  predicting  the  further  evolution  of 
coastal  areas  in  the  vicinity  of  river  mouths.  (Josei- 
son-USGS) 
W71-11334 


radiocarbon  dates  from  peats  associated  with 
lagoonal  deposit*  along  the  Gulf  of  Mexico  and 
western  Australia  coasts  reveal  the  evolution  ot 
barrier  lagoons.  X-ray  diffraction  of  clays  showed 
high  montmorillonite  percentages  from  lagoons  in 
humid  areas  in  contrast  to  increasing  illite  and 
kaolinite  toward  arid  areas.  The  nitrogen  content 
also  decreased  with  aridity.  X-ray  radiographs  ot 
undisturbed  cords  revealed  details  of  the  sedimen- 
tary history  and  diagenesis  of  sediments  after 
deposition.  (Knapp-USGS) 
W71-11342 

ANALYSIS  OF  MAJOR  RIVER  SYSTEMS  AND 
THEIR  DELTAS:  PROCEDURES  AND  RA- 
TIONALE, WITH  TWO  EXAMPLES, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst.  _ 
For  primary  bibliographic  entry  see  Field  02fc. 

W71-11344 


THE  EFFECTS  OF  POLLUTION  OF  ESTUA- 
RIES  OF  THE  NORTHWEST  PACIFIC  COAST, 

Washington  Univ.,  Seattle.  Fisheries  Research  Inst. 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-11464 

THE  SIGNIFICANCE  OF  AN  ESTUARY  ON 
THE  BIOLOGY  OF  AQUATIC  ORGANISMS  OF 
THE  MIDDLE  ATLANTIC  REGION, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 

For  primary  bibliographic  entry  see  Field  05C. 
W71-11465 

THE  ECONOMICS  OF  QUANTITY  VS  QUALL 
TY  IN  GREEN  BAY, 

Wisconsin  Univ.,  Madison.  Marine  Studies  Center. 
For  primary  bibliographic  entry  see  Field  02H. 
W71-11473 


DEVELOPMENT  OF  BARRIER  ISLAND 
LAGOONS:  WESTERN  GULF  OF  MEXICO, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

W.G.McIntire.andC.Ho. 

Louisiana  State  University  Coastal  Studies  Institute 
Technical  Report  No  92,  1969.  14  p,  6  fig,  12  ref. 
(Reprint  of  Lagunas  Costeras,  Un  Simposio.  Mem. 
Simp Tntern.  Lagunas  Costeras.  UNAM-UNESCO, 
Nov  28-30  1967.  Mexico,  D.F.  1969).  ONR  Con- 
tract N000I4-69-A-02I1-0003,  Project  No  NR 
388  002. 

Descriptors:   'Sand  bars,  'Lagoons,  'Quaternary 
period    'Sea  level,  'Sedimentation,  Coasts,  Sands, 
Sand  spits.  Waves  (Water),  Deltas,  Clay  minerals, 
Diagenesis,  Weathering. 
Identifiers:  'Barrier  islands. 

The  origin  development,  and  evolution  of  barrier 
island  lagoons  directly  relates  to  geologic  events 
which  occurred  during  Quaternary  times.  Beach- 
barriers  range  from  those  with  multiple  ridges 
found  near  river  mouths  to  single  crested  ridges 
which  may  span  hundreds  of  coastal  miles. 
Development  of  lagoons  to  their  present  state 
results  from  events  relating  to  sea  level  rise  during 
Quaternary  limes.  Rates  at  which  sea  level  rose 
during  late  Quaternary  were  not  catastrophic  and 
barrier  beaches  probably  existed  as  continuous  fea- 
tures to  the  present.  Chemical  and  mineralogical 
studies    of    water    and    sediment    samples,    and 


RECONNAISSANCE  OF  THE  CHEMICAL 
QUALITY  OF  SURFACE  WATERS  OF  THE 
COASTAL  BASINS  OF  TEXAS, 

Geological  Survey,  Austin,  Tex. 

J.  F.  Blakey,  and  H.  L.  Kunze. 

Texas  Water  Development  Board  Report  1 30,  June 

1971. 49  p,  15  fig,  10  tab,  37  ref. 

Descriptors:  'Water  quality,  Coastal  plains,  'Sur- 
face waters,  'Texas,  'Chemical  analysis,  Streams, 
River  basins,  Water  chemistry,  Hydrologic  data, 
Data  collections,  Reviews,  Geology,  Water  pollu- 
tion, Water  supply,  Oily  water,  Saline  water  intru- 
sion, Streamflow,  Flow  rates. 
Identifiers:  'Texas  coastal  basins. 

The  eight  coastal  basins  in  Texas  have  combined 
drainage  area  of  more  than  19,000  square  miles 
and  include  all  of  the  370  miles  of  the  coast  except 
for  a  few  miles  across  the  mouths  of  the  major 
rivers.  Most  of  the  coastal  region  is  a  smooth,  fea- 
tureless, depositional  plain  with  altitudes  generally 
less  than  200  feet  above  mean  sea  level.  The  activi- 
ties of  man  are  affecting  the  chemical  quality  of 
surface  waters  in  the  coastal  basins.  Low  flows  in 
many  of  the  streams  are  being  degraded  to  some 
degree  by  oil  field  and  other  industrial  wastes  and 
by  irrigation-return  flows.  Surface  waters  of  the 
coastal  basins  are  generally  of  good  chemical  quali- 
ty and  in  streams  receiving  little  or  no  man-made 
wastes  the  dissolved-solids  concentrations  are 
generally  less  than  250  milligrams  per  liter.  Recent 
regulations  of  the  Railroad  Commission  of  Texas 
should  reduce  the  amount  ofoU-field  bnnes 
reaching  surface-water  courses.  (Woodard-USGS) 
W71-11354 

A  NATIONAL  OCEAN  SURVEY  PROGRAM 
REQUISITE  TO  POLLUTION  RESEARCH  AND 
CONTROL,  ... 

National   Oceanic   and   Atmospheric   Administra- 
tion, Silver  Spring,  Md.  Oceanography  Div. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-1I445 


MIXING  PROCESSES  IN  GREEN  BAY, 

Wisconsin  Univ.,  Madison.  Marine  Studies  Center. 
For  primary  bibliographic  entry  see  Field  02H. 
W71-11474 


THE  BIOLOGY  OF  THE  ESTUARY,  . 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

For  primary  bibliographic  entry  see  Field  05C. 
W7I-U460 


STORMS  AND  METEROLOGY  OF  THE 
NORTH  CAROLINA  COAST, 

North    Carolina    State    Univ.,    Raleigh.    Coastal 
Research  Program  and  National  Oceanic  and  At- 
mospheric Administration,  Silver  Spring,  Md. 
Albert  V.  Hardy. 

In-  Proceedings,  Coastal  processes  and  shore  pro- 
tection seminar,  Wilmington,  North  Carolina, 
Coastal  Plains  Center  for  Marine  Development 
Services,  1971,  Seminar  Series  No  l,p  13-18. 

Descriptors:  'Meteorology,  'Storms,  'Wind  tides 
Atmospheric  pressure,  Wind  velocity,  Bodies  of 
water,  Shores,  Flooding,  Tropical  cyclones,  Hur- 
ricanes, North  Carolina. 
Identifiers:  'North  Carolina  coast. 

Nature  distributes  heat  from  the  equator  and  cold 
from  the  polar  regions  over  the  earth's  surface  by 
the  fluid  elements  of  air  and  water.  Changes  in 
weather  are  caused  by  detours  such  as  storms.  The 
state  of  motion  in  the  atmosphere  is  pictured  m  the 
form  of  areas  of  high  and  low  pressure,  associated 
with  wind  movements.  Winds  from  the  east,  blow- 
ing off  the  ocean  onto  the  land,  tend  to  take  water 
along  and  raise  tides  as  they  impinge  on  the  coast 
thus  increasing  the  destructive  forces  of  wind  and 
water  on  the  beaches.  Pressure  patterns  and  winds 
change  constantly  but  general  features  can  be  de- 
tected  On  a  yearly  basis  the  most  likely  weather 
map  is  one   in  which  pressure  is  high  over  the 
southeastern  United  States  or  nearby  areas,  so  the 
prevailing  winds  in  eastern  North  Carolina  are  like- 
lv  to  be  from  the  southwest.  However,  the  opposite 
situation  occurs  only  slightly  less  frequently  and 
winds  from  the  east  or  northeast  tend  to  occur  per- 
sistently   in    September    and    October,    bringing 
higher  tides  and  the  likelihood  of  wind  and  water 
damage.  Results  of  strong  pressure  gradients  may 
be  tropical  cyclones  of  hurricanes  in  summer  and 
autumn,  causing  floods  and  damage  to  life  and  pro- 
perty   The  North  Carolina  coast  averages  about 
two  storms  of  tropical  origin  per  year    (See  also 
W7 1-1 1476  thru  W7 1-1 148 1 )  (Smith-PAI) 
W71-11475 


THE  TEXAS  WATER  PLAN  AND  ITS  EFFECT 
ON  ESTUARIES,  , 

Bureau  of  Commercial  Fisheries,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-11461 

THE  BIOLOGICAL  EFFECTS  OF  ESTUARIES 
ON  SHELLFISH  OF  THE  MIDDLE  ATLANTIC, 

New    York    State    Conservation    Dept.,    Ronkon- 
koma.  Div.  of  Marine  Resources. 
For  primary  bibliographic  entry  see  Field  05C. 
W7 1-11463 


THE  ECOLOGY  OF  THE  NORTH  CAROLINA 

North    Carolina    State    Univ.,    Raleigh.    Coastal 
Research  Program. 
Arthur  W.Cooper. 

In  Proceedings,  Coastal  processes  and  shore  pro- 
tection seminar,  Wilmington,  North  Carolina, 
Coastal  Plains  Center  for  Marine  Development 
Services,  1971,  Seminar  Series  No  l,p  19-23. 

Descriptors:   'Ecology,   'Coasts,  'Environmental 
effects.  Coastal  structures,  Balance  of  nature,  Plant 
ecology,    Degradation,    Erosion,    Sedimentation, 
Shores,  North  Carolina. 
Identifiers:  'North  Carolina  coast. 
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"he  North  Carolina  coast  can  be  divided  ecologi- 
ally  into  two  areas,  the  southern  part  where  the 
iarrier  beach  is  close  to  the  mainland,  and  the 
lorthern  part  where  a  narrow  fringe  of  Outer 
tanks  separate  the  ocean  from  the  wide  shallow 
ound.  Evidence  shows  that  the  sea  level  is  rising, 
ausing  natural  erosion.  Relatively  undisturbed 
reas  of  the  coast  are  compared  with  the  rest  which 
as  suffered  a  slow  destruction  by  natural  forces 
nd  man's  activities.  The  best  type  of  vegetation  for 
ie  dune  community  of  this  coast  is  sea  oats,  and 
ehind  the  dunes  shrubs  grow,  which  in  turn  act  as 
protective  barrier  against  salt-spray-laden  winds 
>r  the  coastal  forests.  Storms  and  natural  causes 
ccount  for  a  certain  proportion  of  dune  destruc- 
on  and  erosion,  but  man  has  caused  most  of  the 
estruction  of  the  natural  vegetation,  removing  the 
rotection  from  the  effects  of  the  sea  and  causing 
rogressive  degradation  inland.  Many  inlets  have 
een  closed  or  are  in  the  process  of  closing,  thus 
-apping  large  quantities  of  sand,  so  they  need  to  be 
tabilized.  Salt  marshes  which  provide  food  for 
tarine  animals  have  been  modified  and  damaged 
y  disposal  of  dredge  spoil  and  as  land  fills,  and 
eed  protection.  Man  must  learn  to  interact  less 
estructively  with  natural  forces,  plants  and 
nimals.  (See  also  W7 1-1 1475)  (Smith-PAI) 
^71-11476 


OASTAL  EROSION  IN  NORTH  CAROLINA, 

forth    Carolina    State    Univ.,    Raleigh.    Coastal 
:esearch  Program. 
..  Jay  Langfelder. 

i:  Proceedings,  Coastal  processes  and  shore  pro- 
action  seminar,  Wilmington,  North  Carolina, 
Coastal  Plains  Center  for  Marine  Development 
ervices,  1 97 1 ,  Seminar  Series  No  1 ,  p  24-3 1 .  2  fig. 

tescriptors:     'Coasts,     'Sedimentation,     'Aerial 

hotography,  Seashores,  Measurements,  Erosion, 

>eposition,   Environmental   effects,   Dunes,  High 

later  mark,  Low  water  mark,  Winds,  Tides,  North 

Carolina. 

dentifiers:  'North  Carolina  coast. 

lethods  which  can  be  used  for  investigation  of 
■  ind  and  water  erosion  characteristics  on  North 
Carolina  coastal  areas  are  comparison  of  existing 
laps  and  charts,  comparison  of  existing  aerial 
holographs,  new  aerial  photographs  and  short- 
erm  measurements  or  observations.  Other  possible 
irocedures  may  be  the  study  of  sand  movement 
nd  wave  energy  input.  Existing  aerial  photographs 
irovide  records  of  the  coastal  environment,  short- 
erm  changes  and  long-term  patterns.  It  would  be 
ery  useful  to  know  volumes  of  material  eroded  or 
cere  ted,  as  well  as  areas  of  change.  Errors  in  aerial 
ihotographs,  such  as  scale  variations  and  relief 
istortions  can  be  minimized  by  using  identical  sta- 
ile  reference  points.  Composite  mean  annual  rates 
>f  change,  measured  in  feet  per  year,  are  shown  for 
he  North  Carolina  coast.  Usually  long-term 
hanges  at  the  dune  line  are  found  to  be  slightly 
arger  than  at  the  high-water  line,  and  different  sec- 
ions  of  the  coast  show  varying  amounts  of  change, 
aused  by  orientation  differences  or  different  study 
teriods.  Environmental  conditions  account  for 
nany  of  the  changes,  and  the  frequency  and  severi- 
y  of  storms  particularly  affect  the  dune  line.  The 
iredominant  change  in  both  lines  is  erosion,  vary- 
ng  according  to  geographical  location,  the  condi- 
ions  prevailing  and  the  effects  of  constructions 
uch  as  artificial  dunes.  (See  also  W71-11475) 
Smith-PAI) 
V71-11477 


METHODS  OF  COPING  WITH  COASTAL  ERO- 
SION, 

•■forth    Carolina    State    Univ.,    Raleigh.    Coastal 

Research  Program. 

L.  Vallianos. 

In:  Proceedings,  Coastal  processes  and  shore  pro- 

:ection    seminar,    Wilmington,    North    Carolina, 

Coastal   Plains  Center  for   Marine   Development 

Services,  1971,  Seminar  Series  No  1,  p  32-35. 

Descriptors:     'Beach     erosion,     'Sedimentation, 
•Erosion    control,    Bank    protection,    Diversion 


structures.  Conservation,  Shores,  Coastal  engineer- 
ing. Dunes,  Sedimentary  structures,  Waves,  North 
Carolina. 
Identifiers:  'North  Carolina  coast. 

Three  general  sediment  conditions  occur  along 
shorelines,  namely  accretion,  stability  or  erosion, 
and  the  causes  of  erosion  are  considered.  A  long- 
term  natural  cause  is  the  rise  in  the  world's  sea 
levels  due  to  continuous  melting  of  ice  caps.  Sedi- 
ments in  motion  along  shorelines  which  encounter 
natural  obstructions  and  entrapment^,  such  as  sub- 
marine canyons  and  shoals,  are  prevented  from 
reaching  the  shore.  Storm  waves  and  tides  cause 
short-term  movement  of  sediment  offshore  and  re- 
establishment  is  often  too  late  to  prevent  damage  to 
shoreline  structures.  Erosional  conditions  are  also 
created  by  wave  energy  concentrations  at  given 
points  on  a  coast,  and  by  man's  structures  such  as 
jetties  at  harbor  entrances  and  walls  to  entrap  sand 
to  widen  beaches,  thereby  starving  adjacent  shores 
of  sediment.  Destruction  of  sand  dunes  by  develop- 
ment is  yet  another  cause  of  erosion.  There  are 
various  methods  of  shore  protection,  but  it  is  an  ex- 
pensive undertaking.  Sand  by-passing  is  a  method 
whereby  floating  dredging  plants  are  used  to  physi- 
cally move  the  material  past  the  obstructions.  Sea 
walls  or  breakwaters  can  be  constructed  in  such  a 
way  as  to  prevent  the  wave  energy  from  en- 
croaching upon  the  beaches,  and  the  addition  of  ar- 
tificial sediment  is  a  means  of  beach  nourishment. 
Coastal  dunes  can  be  constructed  to  help  protect 
the  land  and  developmental  restrictions  should  be 
implemented  to  prevent  the  destruction  of  the 
shoreline's  natural  protective  features.  (See  also 
W71-1 1475)  (Smith-PAI) 
W71-11478 


USE  OF  VEGETATION  FOR  DUNE  STABILIZA- 
TION, 

North    Carolina    State    Univ.,    Raleigh.    Coastal 
Research  Program. 
William  W.Woodhouse. 

In:  Proceedings,  Coastal  processes  and  shore  pro- 
tection seminar,  Wilmington,  North  Carolina, 
Coastal  Plains  Center  for  Marine  Development 
Services,  1971,  Seminar  Series  No  1 ,  p  36-39. 

Descriptors:   'Dunes,  'Stabilization,  'Vegetation 
establishment,    Erosion    control,   Grasses,    Beach 
erosion,  Vegetation  effects,  Plants,  Winds,  Tides, 
North  Carolina. 
Identifiers:  'North  Carolina  coast. 

Dunes  must  be  stabilized  against  wind  and  over- 
topping by  storm  tides,  and  vegetation  is  the  best 
means  available  for  large-scale  stabilization.  How- 
ever, vegetation  is  not  effective  against  day-to-day 
beach  erosion  that  takes  place  below  the  high-tide 
lines.  Plants  for  dune  stabilization  must  tolerate 
and  survive  sand  accumulation,  sand  blast,  salt 
spray,  flooding  by  salt  water,  drought,  high  tem- 
peratures, low  nutrient  supply,  and  be  able  to  hold 
sand  against  wind  and  water  erosion.  The  best 
grasses  for  stabilization  on  the  North  Carolina 
coast  are  sea  oats  and  American  beachgrass  for 
high  dunes,  and  salt  meadow  cordgrass  for  low 
flats.  Mixed  plantings  would  reduce  the  risk  of  dis- 
ease damage  but  there  are  availability  limitations  of 
sea  oats,  and  cordgrass  does  not  grow  on  the  drier 
sites.  Planting  procedures  have  been  worked  out  in 
detail  for  American  beachgrass  in  regard  to  time, 
spacing,  number  of  plants  per  area,  and  method. 
Dune  plants  will  respond  well  to  fertilization,  espe- 
cially at  the  beginning,  though  windblow  sand  does 
contain  associated  nutrients.  A  general  rule  is  sug- 
gested for  fertilization  rpcedures.  A  recently 
developed  variety  of  American  beachgrass,  Hat- 
teras,  is  effective  on  the  North  Carolina  coast  and  is 
now  available.  (See  also  W7 1-1  1475)  (Smith-PAI) 
W7I-1  1479 


DESIGN  OF  STRUCTURE  AND  STRUCTURAL 
MODIFICATIONS  OF  SPECIAL  IMPORTANCE 
FOR  NORTH  CAROLINA  COAST, 

North    Carolina    State    Univ.,    Raleigh.    Coastal 
Research  Program. 
Donald  D.  Dean. 


In:  Proceedings,  Coastal  processes  and  protection 
seminar,  Wilmington,  North  Carolina,  Coastal 
Plains  Center  for  Marine  Development  Services, 
1971,  Seminar  Series  No.  1 ,  p.  40-4 1 . 

Descriptors:   'Coastal  structures,  'Shore  protec- 
tion, Coastal  engineering,  Shores,  Design  criteria, 
Structural  design,  Strength  of  materials,  Beach  ero- 
sion, Winds,  Rainfall,  Currents,  North  Carolina. 
Identifiers:  'North  Carolina  coast. 

Ocean  shore  buildings  and  structures  are  subject  to 
such  hazards  as  hurricane  force  winds  and  tor- 
nadoes, sand  movement  undermining  foundations, 
torrential  rain,  water  movement  and  current  ef- 
fects, wind-borne  objects,  water-borne  objects  and 
long-term  beach  erosion.  Some  simple  and  relative- 
ly inexpensive  structural  changes  would  improve 
the  survival  chances  of  near-shore  structures.  One 
important  structural  design  principle  for  coastal 
buildings  is  that  the  connections  between  structural 
members  must  be  able  to  develop  the  full  strength 
of  the  members  under  all  possible  load  conditions. 
The  costs  of  correcting  the  improper  connection 
type  of  construction  fault  is  minor  compared  with 
the  costs  of  the  members  being  connected.  The 
second  principle  comprises  a  unique  design  con- 
cept, namely  that  the  building  and  its  supporting 
pile  group  be  braced  in  such  a  manner  as  to  com- 
prise a  rigid  body  system  independent  of  the  types 
of  ground  support.  The  structure,  therefore,  is  like 
a  boat  in  that  its  ground  supports  are  only  called 
upon  to  hold  it  up,  not  together,  so  a  general 
washout  of  the  foundations  will  cause  it  to  tilt  or 
cantilever  out  over  the  hole  but  not  fall  apart.  Al- 
ternative schemes  based  on  this  design  principle 
were  suggested  and  new  design  shapes  and  patterns 
proposed  for  future  consideration.  (See  also  W71- 
11475)  (Smith-PAI) 
W71-1I480 


ON  THE  LEGAL  ASPECTS  AND  PROBLEMS 
OF  THE  NORTH  CAROLINA  COAST, 

North    Carolina    State    Univ.,    Raleigh.    Coastal 
Research  Program. 
Thomas  E.  Kane. 

In:  Proceedings,  Coastal  processes  and  shore  pro- 
tection seminar,  Wilmington,  North  Carolina, 
Coastal  Plains  Center  for  Marine  Development 
Services,  1971.  Seminar  Series  No.  1,  p.  42-48. 

Descriptors:  'Legal  aspects,  'Dunes,  'Beach  ero- 
sion,    Seashores,     Beaches,     Shore     protection, 
Recreation,    Construction,    Ordinances,    Statutes, 
Social  aspects,  North  Carolina. 
Identifiers:  'North  Carolina  coast. 

Increased  use  of  the  coastal  areas  for  recreation 
purposes  is  beginning  to  conflict  with  other  uses  of 
the  coastal  zone  and  the  maintenance  of  the  natural 
environment.  The  legal  aspects  of  the  destruction 
of  marshlands  and  sand  dunes  on  the  North 
Carolina  coast,  and  the  problem  of  beach  erosion 
are  discussed.  Destruction  of  sand  dunes  is  legally 
prohibited  under  the  authority  of  the  county  com- 
missioners who  may  establish  a  shore  protection 
line.  Local  pressure  from  builders  can  make  this 
statute  difficult  to  enforce  and  only  two  out  of  the 
eight  counties  concerned  have  passed  ordinances 
dealing  with  sand  dune  protection.  In  addition, 
beachfront  development  is  only  controlled  seaward 
of  the  shore  protection  line.  Sand  dunes  are  also 
being  damaged  by  dune  buggies  which  destroy 
vegetation  which  acts  as  the  anchor  for  the  dune 
system.  Legislation  is  now  being  drafted  for  the 
restriction  of  dune  buggies.  Federal  law  provides 
cost  assistance  for  the  construction,  but  not  the 
maintenance,  of  works  for  restoration  and  protec- 
tion of  public  shores  against  beach  erosion.  This 
brings  into  prominence  the  question  of  beach 
ownership.  Man's  activities  and  developments  are 
all  contributing  to  dune  destruction  and  beach  ero- 
sion. Possible  solutions  are  the  education  of  the 
public  and  developers,  and  recommendations  for 
orderly  use  of  the  coastal  zone  by  the  Department 
of  Conservation  and  Development.  (Smith-PAI) 
W71-11481 
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Field  02-WATER  CYCLE 
Group  2L— Estuaries 


COMPETITION  FOR  NUTRIENTS  BY  MARINE 
PHY^OPLANKTON  IN  OCEANIC,  COASTAL, 
AND  ESTUARINE  REGIONS, 

Woods  Hole  Oceanographic  Institution  Mass. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-11531 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 

ACID    MINE    WASTE    TREATMENT    USING 

REVERSE  OSMOSIS. 

Gulf  Environmental  Systems  Co.,  San  Diego  Calif. 

For  primary  bibliographic  entry  see  Field  05D. 
W71-11362 

NEW  AND  ULTRA  THIN  MEMBRANES  FOR 
MUNICIPAL  WASTE  WATER  TREATMENT  BY 
REVERSE  OSMOSIS, 

North  Star  Research  and  Development  Inst.,  Min- 
neapolis, Minn. 
For  primary  bibliographic  entry  see  Field  05D. 

W71-11372 

SURVEY  OF  DESALTING  PROCESSES  FOR 
USE  IN  WASTEWATER  TREATMENT, 

Oak  Ridge  National  Lab,  Tenn.  ,._._ 

For  primary  bibliographic  entry  see  Field  05D. 
W71-11390 

3C.  Use  of  Water  of  Impaired 
Quality 

REINTERPRETATION  OF  DEEP  ICE  TEM- 
PERATURES, 

Department  of  Supply,  Melbourne  ( Australia).  An- 
tarctic Div. 

W  F  Budd.D.  Jenssen,andU.Radok. 
Nature  Physical  Science,  Vol  232,  No  30,  p  84-85, 
July  26,  1971.  2  p,  2  fig,  lOref. 

Descriptors:     'Glaciers,     "Polar     regions      'Ice, 
•Thermal  properties,  Arctic,  Antarctic,  Model  stu- 
dies, Computer  programs.  Analytical  technique^ 
Identifiers:  -Glaciers  (Temperature  profiles).  Ice 
sheets  (Polar  regions). 

Computer  calculations  were  made  allowing  for 
types  of  surface  temperature  changes  for  the  first 
temperature  profile  through  the  Antarctic  ice 
sheet  The  calculations  agreed  with  the  observa- 
tions to  better  than  0.4  deg  C.  The  computer 
technique  used  makes  possible  a  systematic  varia- 
tion of  all  relevant  parameters  in  order  to  establish 
their  optimum  combination,  that  is,  the  combina- 
tion giving  the  minimum  standard  deviation  for  the 
differences  between  the  observed  and  computed 
temperatures.  The  first  results  of  such  an  analysis 
of  the  Greenland  temperatures  are  reported.  The 
principal  parameters  in  this  context  are  the  surface 
accumulation  and  the  substantial  rate  of  surface 
temperature  change  with  time  which  depends  on 
the  ice  flow  velocity,  the  slope  and  temperature 
gradient  along  the  ice  surface,  and  changes  in  the 
elevation  of  the  cap  surface  as  well  as  in  climatic 
conditions.  (Woodard-USGS) 
W7I-I1080 


EFFECT  OF  IRRIGATION  WITH  EFFLUENTS 
FROM  THE  VOLGA  CHEMICAL  COMBINE  ON 
THE  AGROMELIORATIVE  CHARAC- 

TERISTICS OF  LIGHT  CHESTNUT  CLAY 
LOAM  SOILS  (Vllyanlye  oroshenlya  stochnymi 
vod.mi  Volzhskogo  khlmkomblnaUi  na 
•gromelloratlvnyye  pokaxatell  tyazhelosugllnlstykh 
•vetlo-kashtanoyykh  pochy), 
For  primary  bibliographic  entry  see  Field  05C. 
W71-I  1327 


3D.  Conservation  in  Domestic  and 
Municipal  Use 


PLANNING  AND  MANAGEMENT  OF  WATER 
RESOURCES  IN  METROPOLITAN  ENVIRON- 

MFNTS 

George  Washington  Univ.,  Washington,  DC.  Natu- 
ral Resources  Policy  Center. 
For  primary  bibliographic  entry  see  Field  06B. 
W71-10970 


APPLIED  CRITERIA  FOR  MUNICIPAL  WATER 
RATE  STRUCTURES, 

Florida  Univ.,  Gainesville.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  06C. 
W71-11203 


APPLIED  CRITERIA  FOR  MUNICIPAL  WATER 
RATE  STRUCTURES,  HANDBOOK, 

Florida  Univ.,  Gainesville.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  06C. 
W71-11204 

3F.  Conservation  in  Agriculture 

COMPUTER  SIMULATION  PROGRAMMING: 
AN  AID  TO  THE  SELECTION  OF  CENTER 
PIVOT  SPRINKLER  SYSTEMS,  , 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Agricul- 
tural Engineering;  and  North  Dakota  State  Univ., 
Fargo.  Dept.  of  Soils. 

E.  C.  Stegman,  and  A.  Bauer.  „,,,„„., 

Canadian  Agricultural  Engineering,  Vol  12,  No  A 
p  92-97  November  1970.  6  p,  4  fig,  1  tab,  6  ref. 
OWRR  Project  B-007-N  DAK  (3). 

Descriptors:  'Irrigation  design,  'Sprinkler  irriga- 
tion  'Mathematical  models,  'Simulation  analysis, 
Sprinkling,  Optimization,  Computer  programs. 
Identifiers:  Center-pivot  sprinkler  systems. 

A  computational  model  was  designed  to  simulate 
the  operation  of  center  pivot  irrigation  systems^ 
This  model  is  particularly  suited  to  studies  which 
seek  to  determine  when  and  where  given  systems 
may  be  used  to  irrigate  more  than  one  tract  of  land. 
Because  most  manufacturers  sell  a  basic  unit  capa- 
ble of  conveying  a  wide  range  of  pumping  rates,  it  is 
assumed  that  pivot  system  utilization  may  be  op- 
timized by  determining  how  much  land  a  given  unit 
can  irrigate.  The  program  was  developed  around  a 
soil  moisture  balance  equation  which  was  ex- 
panded to  include  the  time  factor  associated  with 
water  applications  by  sprinkler  systems.  An  exam- 
ple application  of  the  model  was  given  to  illustrate 
some  of  the  potential  uses  for  simulation  pro- 
gramming in  system  design  and  selection.  (Knapp- 
USGS) 
W71-I1112 

FOOD  SCIENCE  AND  MARICULTURE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Food 

Science  and  Technology. 

For  primary  bibliographic  entry  see  Field  OZL. 

W71-1127I 


SIMULATION  OF  THE  HYDROLOGIC 
ECONOMIC  FLOW  SYSTEM  IN  AN  AGRICUL- 
TURAL AREA, 

Utah  Water  Research  Lab.,  Logan. 
Murland  R.  Packer,  J.  Paul  Riley,  Harold  H. 
Hiskey,  and  Eugene  K.  Uraelsen. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  213,  $3.00  in  paper  copy,  $0.95 
in    microfiche.   Completion    Report   PRWG57-1, 
July    1969,  92  p,  39  fig,  28  tab,  42  ref,  4  append. 
OWRR  Project  B-017-UTAH  (2). 

Descriptors:  Evaluation,  'Simulation  analysis, 
•Model  studies,  'Irrigation  efficiency,  'Crops 
production,  Management,  Planning,  'Water  allo- 
cation (Policy),  Productivity,  'Marginal  utility, 
Water  supply. 

Identifiers:  'Hydrologic-economic  complex, 
•Production  functions,  Marginal  value. 

Like  the  allocation  of  water  resources  among  water 
users,  the  distribution  of  allocated  water  to  the  sub- 
users  requires  an  estimate  of  the  economic  costs 
and  benefits  from  a  number  of  distribution  alterna- 
tives. The  most  satisfactory  solution  maximizes  the 
benefit  cost  ratio.   This  study   is  based  on  the 
premise  that  equitable  water  distribution  to  agricul- 
tural subusers  can  be  more  easily  accomplished 
through  the  use  of  a  technique  to  predict  the  mar- 
ginal   value    of    agricultural    water.     A    hydro- 
economic  model  is  formulated  to  distribute  the 
water  supply  to  the  crops  and  to  determine  the  unit 
value  of  water  for  the  given  supply.  By  increment- 
ing the  supply,  the  marginal  value  of  water  for  a 
given  cropping  pattern  is  determined.  Water  is  in 
short  supply  if  the  potential  evapotranspiration  of 
all  of  the  crops  can  not  be  satisfied.  The  link 
between  the  economic  and  hydrologic  systems  is 
the  production  function  which  is  the  relationship 
between   the   actual   evapotranspiration   and   the 
yield  of  the  crop.  Other  variables  affecting  crop 
production  are  assumed  to  be  relatively  constant. 
The  simulation  model  is  applied  to  a  prototype 
system    to   demonstrate    the   applicability   of  the 
model  to  management  and  planning  problems.  The 
model  provides  a  means  of  determining  the  mar- 
ginal value  of  water  in  water  short  years  were 
potential  evapotranspiration  of  all  crops  can  not  be 
met. 
W71-11407 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 

OPTIMAL  RELEASE  RULE  FOR  OPERATING 
A  FINITE  DAM, 

Indian  Inst,  of  Management,  Calcutta. 

ManishC.  Bhattacharjee. 

OPSEARCH,  Journal  of  the  Operational  Research 

SocietyofIndia,Vol8,Nol,p33-44,Marchl971. 

12  p,  2  ref. 

Descriptors:  'Dams,  'Water  delivery,  Time,  Op- 
timization, Input-Output  analysis,  Dynamic  pro- 
gramming, Structural  analysis,  Management. 


MARICULTURE  IN  THE  UNITED  STATES-AN 
OVERVIEW 

Louisiana  State  Univ.,  Baton  Rouge.  Div.  of  Fishe- 

For  primary  bibliographic  entry  see  Field  02L. 
W71-U276 

ANIMAL  WASTE  UTILIZATION  FOR  POLLU- 
TION ABATEMENT  -  TECHNOLOGY  AND 
ECONOMICS,  PHASE  I, 

Nebraska      Univ.,     Lincoln.      Water     Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  05  B. 

W7I-I  1405 


Water  was  released  from  a  dam  of  finite  capacity 
(K)  at  discrete  time  points  which  were  equidistant. 
The  time  separation  between  two  consecutive 
points  when  the  option  of  releasing  water  from  the 
dam  was  exercised  was  long  enough  as  would  justi- 
fy considering  the  input  sequence.  (An  input  was 
the  total  amount  of  water  flowing  into  the  darn 
between  opportunities  of  releasing  water  from  tne 
dam.)  The  time  points  where  these  options  were 
used  were  the  decision  points.  At  any  decision 
point  was  the  option  to  release  any  amount  of  water 
ou,  of  the  total  quantity  in  the  dam .  Releases  we £ 
assumed  to  be  instantaneous.  Two  different  criteria 
were  considered:  to  minimize  the  probability  ol 
ruin  for  any  finite  horizon,  and  to  maximize  the  ex- 
pected time  to  ruin.  These  dynamic  programming 
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oblems  were  studied  along  with  policies  (release 
lies)  which  were  optimal  with  respect  to  either 
'iteria.  The  conceptual  framework  was  that  of 
lackwell.  Under  fairly  reasonable  conditions  on 
e  input  distribution,  a  simple  non-randomized 
ationary  release  rule  optimal  with  respect  to  both 
iteria  was  shown.  Only  structural  specifications 
ere  assumed  for  the  input  distribution.  The  analy- 
>  of  the  stationary  best  policy  showed  that  it 
mained  optimal  for  a  wider  class  of  input  dis- 
ibutions.  (Veverka-Cornell) 
71-10982 


PTIMUM  WATER  MANAGEMENT  UNDER 
HE  TEXAS  WATER  PLAN, 

;xas  A  and  M  Univ.,  College  Station;  and  Texas 
ater  Development  Board,  Austin. 
.  L.  Meier,  Jr.,  A.  O.  Weiss,  and  C.  D.  Puentes. 
oceedings  of  14th  Congress  of  International  As- 
ciation  for  Hydraulic  Research,  Hydraulic 
ssearch  and  its  Impact  on  the  Environment,  Vol 
p  422-1 --422-4,  29  August-3  September  1971.  4 
1  fig,  4  ref. 

escriptors:  'Water  management  (Applied), 
Pexas,  •  Water  resources.  Reservoirs,  Systems 
lalysis,  Optimization,  Planning,  Pumps,  River 
stems,  Supply,  Demand,  Costs. 

1968,  the  Texas  Water  Development  Board 
iblished  the  Texas  Water  Plan  which  involved  a 
ajor  redistribution  of  the  State's  water  resources. 
lis  paper  provided  a  status  report  on  the  com- 
ehensive  use  of  systems  analysis  and  optimization 
chniques  in  the  planning  of  a  large  interregional 
ater  regulation  and  transfer  system  forming  a  part 
the  proposed  Texas  Water  System.  The  physical 
stem  analyzed  included  12  reservoirs,  25  pump 
inals,  and  8  river  reaches  stretching  over  700 
iles  and  lifting  water  from  supply  to  demand  area 
rough  a  difference  in  elevation  of  3500  ft.  The  in- 
al  proposed  capital  cost  of  the  proposed  system 
as  approximately  10  billion  dollars.  Techniques 
und  useful  in  analyzing  this  system  were:  quantifi- 
ition  of  objectives  and  goals,  data  base  develop- 
ent,  plan  development,  plan  improvement,  plan 
itimization,  and  final  plan  selection.  The  strategy 
|  using  these  techniques  in  the  analysis  of  this 
rge-scale  system  was  described.  The  project 
presented  one  of  the  most  comprehensive  uses  of 
stems  analysis  and  optimization  techniques  in  the 
lalysis  of  a  water  resource  planning  problem.  ( V- 
'erka-Cornell) 
'71-10986 


OTTONWOOD  CREEK  DAM,  IDAHO  PRO- 
ECT. 

orps  of  Engineers,  Walla  Walla,  Wash.  Walla 
'alia  District. 

vailable  from  the  National  Technical  Information 
:rvice  as  PB-198  724,  $3.00  in  paper  copy,  $0.95 
microfiche.  Draft  environmental  statement,  23 
pril  1971.  10  p. 

escriptors:  'Darns,  "Environmental  effects, 
Flood  control,  "Landfills. 

lentifiers:  "Environmental  surveys,  "Idaho,  "En- 
ironmental  impact  statements,  "Boise  (Idaho), 
ottonwood  Creek. 

ottonwood  Creek  project  is  to  provide  local  flood 
rotection  to  the  eastern  portion  of  the  city  of 
oise,  Idaho.  The  project  planned  would  require 
92  acres  of  land  and  would  consist  of  a  dam 
icated  approximately  200  feet  below  the  con- 
uence  of  Cottonwood  and  Freestone  Creeks  at 
■e  northeast  city  limits.  The  dam  would  be  an 
arth  and  rockfill  structure  1  1 7  feet  high  at  crest 
levation  2889.  Streamflow  is  not  dependable 
nough  to  create  a  good  permanent  lake  behind  the 
am.  The  dam  would  become  a  major  visual  ele- 
lent  extending  across  the  foothill  canyon.  A  small 
mount  of  wildlife  would  be  displaced  from  habitat 
liminated  from  lands  occupied  by  the  dam,  spill- 
'ay,  and  parts  of  the  impoundment  area.  Sediment 
eriodically  trapped  behind  the  dam  would  cover 


the  existing  canyon  bottom  and  eliminate  existing 
vegetative  ground  cover.  No  major  adverse  impact 
is  foreseen. 
W7I-10989 


NOOKAGEE  DAM,  WESTMINISTER,  MAS- 
SACHUSETTS. 

Corps  of  Engineers,  Waltham,  Mass.  New  England 
Div. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  703-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  environmental  state- 
ment, 14  April  1971.  3  p. 

Descriptors:  "Dams,  "Environmental  effects, 
"Flood  control,  Water  quality  control.  Land  fills, 
Sedimentation. 

Identifiers:  "Environmental  surveys,  "West- 
minister, Massachusetts,  "North  Nashua  River, 
"Nookage  Dam,  "Environmental  impact  state- 
ments. 

The  proposed  project,  one  element  in  a  complex  of 
dams  and  local  protection  facilities  proposed  in  the 
North  Nashua  River  Basin,  is  located  on  Phillips 
Brook  in  Westminister,  Worcester  County,  Mas- 
sachusetts, about  four  miles  northwest  of  the  city  of 
Fitschburg,  Massachusetts.  The  project  purposes 
are  flood  control,  water  quality  improvement  by 
low  flow  augmentation,  and  limited  recreational 
use.  The  dam  will  be  of  earth-fill  construction, 
about  2,1 50  feet  long,  and  about  106  feet  high.  The 
environmental  impacts  will  be  the  loss  of  approxi- 
mately 300  acres  of  field  and  woodland,  and  a  1 90 
acre  pool.  Pollution  in  the  North  Nashua  River  will 
be  abated,  thus  assisting  in  upgrading  water  quality 
from  nuisance  to  Class  C  quality.  Fishing  opportu- 
nities will  be  increased.  Yearly  drawdown  will  ex- 
pose about  100  acres  from  bottom.  Effects  which 
cannot  be  avoided  will  be  a  temporary  increase  in 
turbidity  during  construction. 
W71-10992 


LAPWAI  CREEK,  CULDESAC,  IDAHO,  PRO- 
JECT. 

Corps  of  Engineers,  Walla  Walla,  Wash.  Walla 
Walla  District. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  715-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  environmental  report,  1 
Apr  1971. 6p. 

Descriptors:  "Environmental  effects,  "Flood  con- 
trol, "Channel  improvement,  "Levees,  Flow. 
Identifiers:      "Environmental     surveys,      "Idaho, 
Stream  flow,  "Environmental  impact  statements, 
"Culdesac  (Idaho). 

The  project  would  consist  mainly  of  stream  channel 
renovation  with  an  earth  and  rock  levee  (about  10 
feet  high  and  12  feet  wide  on  top)  extending  for 
3,200  feet  on  the  left  bank  of  the  creek  in  the  vil- 
lage of  Culdesac,  Idaho.  The  proposed  prospect 
would  provide  flood  protection.  Fish  and  wildlife 
resources  would  not  be  significantly  affected.  A 
small  amount  of  riparian  vegetation  would  be 
removed  and  a  rock  quarry  would  be  created.  Tem- 
porary disruption  would  occur  as  the  work  is  car- 
ried out. 
W7 1-10993 


A  MODEL  FOR  SURFACE  DRAINAGE  OF  CUL- 
TIVATED FIELDS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 

Agricultural  Engineering. 

IdoSeginer. 

Journal  of  Hydrology,  Vol  13,  No  2,  p  139-152, 

June  1 97 1 .  1 4  p,  8  fig,  I  tab,  3  ref. 

Descriptors:  "Furrow  drainage,  "Surface  drainage, 
"Mathematical  models,  "Model  studies,  "Drainage 
systems,  Contour  furrows.  Numerical  analysis, 
Roughness  (Hydraulic),  Water  storage,  Overland 
flow,  Topography,  Soil  conservation.  Land  recla- 
mation. 


The  drainage  pattern  and  surface  storage  capacity 
of  cultivated  fields  can  be  simulated  by  means  of  a 
model  in  which  furrows  and  random  roughness  are 
superimposed  over  the  general  topography  of  the 
field.  Calculations  with  such  a  model  show  that  the 
surface  storage  capacity  increases  with  the  depth  of 
contour  furrows  and  with  the  roughness,  and 
decreases  with  increasing  slope.  The  rate  of  con- 
vergence of  the  flow  along  the  slope  increases  with 
increasing  depth  of  furrows  and  decreases  with  in- 
creasing slope.  The  effect  of  roughness  is  such  that 
there  seems  to  exist  a  limit  to  the  rate  of  conver- 
gence for  increasingly  rough  surfaces.  The  model 
can  be  used  as  an  aid  in  surface  drainage  design, 
but  must  first  be  checked  in  the  field  to  establish 
relationships  between  measurable  quantities  of  the 
actual  topography  and  the  values  of  the  parameters 
of  the  model. 
W71-11070 


EVALUATION  OF  STREAMFLOW-DATA  PRO- 
GRAM IN  FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  02E. 

W71-11132 


FLOW  THROUGH  ROCKFILL  DAM, 

For  primary  bibliographic  entry  see  Field  08D. 
W71-11156 


FLOODS  OF  NOVEMBER  1965  TO  JANUARY 
1966  IN  THE  GILA  RIVER  BASIN,  ARIZONA 
AND  NEW  MEXICO,  AND  ADJACENT  BASINS 
IN  ARIZONA, 

Geological  Survey,  Washington,  D.C. 
B.  N.  Aldridge. 

For  sale  by  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402-price  $2.50.  Geological  Survey  Water- 
Supply  Paper  1850-C,  1970.  176  p,  2  fig,  6  plate,  9 
tab,  2 1  ref. 

Descriptors:   "Floods,   "Arizona,   "Flood  control, 
"Reservoirs,         "Rainfall-runoff        relationships, 
Discharge  (Water),  Peak  discharge,  Arid   lands, 
Flash  floods. 
Identifiers:  "Gila  River  Basin  (Ariz). 

Above-normal  precipitation,  which  fell  over  much 
of  Arizona  and  New  Mexico  in  November  and 
December  1965  during  five  distinct  storm  periods, 
caused  flooding  in  several  parts  of  the  Gila  River 
below  Salt  River.  The  most  significant  flood  was 
the  Phoenix  flood,  which  resulted  from  the  release 
of  water  from  storage  reservoirs  on  the  Salt  and 
Verde  Rivers.  Reservoirs  were  at  an  unusually  high 
level  for  December.  The  regulated  discharge  in  the 
Salt  River  below  Granite  Reef  Dam  was  the  highest 
since  the  reservoir  system  was  completed  in  1939. 
The  maximum  discharge  of  the  Salt  River  through 
the  downtown  area  during  the  Phoenix  flood  was 
66,000  cfs.  Without  the  storage  provided  by  the  up- 
stream reservoirs,  the  peak  discharge  during  the 
flood  would  have  been  more  than  80,000  cfs,  and 
the  peak  discharge  on  December  23  might  have  ex- 
ceeded 120,000  cfs.  More  than  500,000  acre-feet 
of  water  passed  over  Granite  Reef  Dam,  but  only 
37,000  acre-feet  of  water  reached  the  mouth  of  the 
Gila  River.  Rises  in  groundwater  levels  in  the  flood 
plains  indicate  that  a  large  amount  of  the  stream- 
flow  loss  went  to  groundwater  recharge.  (Knapp- 
USGS) 
W71-11251 


FLOOD  PLAIN  INFORMATION,  EAST 
BRANCH  PERKIOMEN  CREEK,  BUCKS  COUN- 
TY, PENNSYLVANIA. 

Corps  of  Engineers,  Philadelphia,  Pa. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
January  1971.  47  p,  8  fig,  12  plate,  11  tab. 

Descriptors:  "Floods,  "Flood  damage,  "Flood 
plains,  "Pennsylvania,  Regional  flood,  Flood 
forecasting,  Flood  control,  Historic  flood,  Peak 
discharge. 
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Field  04-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A-Control  of  Water  on  the  Surface 


Identifiers:  'Floods  (Buck  County,  Penn^l Stan- 
dard project  flood,  Intermediate  regional  flood. 

The  flood  situation  along  East  Branch  Perkiomen 
Creek  in  Bucks  County,  Pennsylvania  is  described 
to   aid    in    solving   local   flood   problems   and    in 
planning  the  best  utilization  of  fl°°d-prone  ""Jj 
Maps,  profiles,  cross  sections  and  other  material 
relating  the  extent  of  past  flooding  to  floods  which 
might  occur  in  the  future  are  based  on  available 
records  of  rainfall,  runoff,  historical  flood  height* 
and  other  technical  data.  Except  for  the  Borough 
of  Sellersville  and  Perkasie,  those  portions  of  Bucks 
County  within  the  study  area  are  predominant  y  ru- 
ral The  flood  plains  are  either  used  for  agricultural 
purposes  or  are   lightly  wooded.   A  «>n.uJerable 
portion  of  the  flood  plain  areas  located  within  the 
Lo  boroughs  has  been  developed  for  municipal 
nark  purposes.  The  remaining  areas  are  utilized  for 
residential,  commercial   and   industrial  purposes. 
Many  of  these  facilities  have  suffered  damage  from 
past  floods  and  a  still  larger  number  are  vulnerable 
to  damage  from  future  floods  of^ater  magnitude 
such  as  the  Standard  Project  Flood.  (Woodard- 
USGS) 
W71-U257 

FLOOD  PLAIN  INFORMATION,  MECKLEN- 
RIJHG  COUNTY,  NORTH  CAROLINA, 
VOLUME  3  MALLARD  CREEK,  TOBY  CREEK 
AND  DOBY  CREEK. 

Corps  of  Engineers,  Charleston,  S.C. 

Army  Corps  of  Engineers  Flood  Plain  Report,  April 
1971.  40  p,  11  fig,  22  plate,  11  tab. 

Descriptors:  'Floods,  'Flood  damage  'Flood 
plains,  'North  Carolina,  Regional  flood  Flood 
forecasting,  Flood  control,  Historic  flood,  Peak 
discharge.  ..  _  . 

Identifiers:  'Floods  (Mecklenburg  County,  N.C.), 
Standard  project  flood.  Intermediate  regional 
flood. 

The  flood  situation  along  Mallard  Creek  and  two  of 
its  tributaries,  Toby  and  Doby  Creeks,  in  Mecklen- 
burg County,  North  Carolina  is  described  to  aid  in 
solving  local  flood  problems  and  in  planning  the 
best  utilization  of  flood-prone  lands  Maps, 
profiles  cross  sections  and  other  material  relating 
the  extent  of  past  flooding  to  floods  which  might 
occur  in  the  future  are  based  on  available  records 
of  rainfall,  runoff,  historical  flood  heights  and  other 
technical  data.  Along  the  studied  reaches  of  Mal- 
lard Toby,  and  Doby  Creeks,  flood  plain  widths 
vary'  considerably.  The  Mallard  Creek  Valley  is 
over  1  500  feet  wide  at  several  points  in  the  lower 
study  area,  but  tapers  down  to  less  than  100  feet  at 
points  in  the  upper  reaches.  Flood  plain  widths 
along  Toby  Creek  average  about  500  feet  but  the 
Doby  Creek  Valley  rarely  exceeds  300  teet. 
(Woodard-USGS) 
W71-11258 


based  on  available  records  of  rainfall,  runoff, 
historical  flood  heights  and  other  technical  data. 
Because  a  substantial  part  of  Middlesboro  is  situ- 
ated on  relatively  flat  land,  there  are  numerous 
commercial,  industrial,  and  residential  develop- 
ments that  are  vulnerable  to  major  floods.  Large 
portions  of  these  lands  have  been  inundated  by 
floods  of  the  past,  and  a  considerably  greater  area 
is  within  reach  of  the  potentially  larger  floods  of  the 
future.  Many  buildings  not  reached  by  the  largest 
of  previous  floods  would  be  severely  damaged  by  a 
Standard  Project  Flood.  (Woodard-USGS) 
W71-11259 

PROBABILITIES  OF  OBSERVED  DROUGHTS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering.  .„ 

For  primary  bibliographic  entry  see  Field  02b. 
W71-11345 

MODELS  FOR  SUBSURFACE  DRAINAGE, 

Colorado    State    Univ.,    Fort   Collins,    Dept.    of 

Agricultural      Engineering;      and      Agricultural 

Research  Service,  Fort  Collins,  Colo 

For  primary  bibliographic  entry  see  Field  02O. 

W71-11347 

WEST  FORK  DES  MOINES  RIVER,  JACKSON, 
MINNESOTA,     LOCAL     PROTECTION     PRO- 

IECT. 

Army  Engineer  District,  Rock  Island,  111. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  726,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Draft  Environmental  Impact  state- 
ment, March  1971.  7  p. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol 'Levees,  'Recreation  facilities. 
Identifiers:   'Environmental  surveys,  'Minnesota, 
•Environmental  impact  statement,  Jackson,  Min- 
nesota, Des  Moines  River. 


natural  state.  The  project  is  expected  to  have  no  ef- 
fect on  any  present  or  future  water  supply  and  will 
effect  water  quality  only  during  construction.  Both 
a  pond  and  wildlife  area  are  being  provided  to 
mitigate  damages  to  the  fish  and  wildlife  resources 
in  the  project  area.  These  damages  are  estimated  at 
a  loss  of  about  80  percent  of  the  standing  crop  of 
fishes  in  the  reaches  to  be  channelized  and  a  loss  of 
about  251  acres  of  cover  due  to  clearing.  The 
changes  in  vegetative  types  due  to  reduced  wet- 
lands  will  benefit  certain  types  of  wildlife  and 
respect  a  loss  to  other  types. 
W71-U413 

TETON    BASIN    PROJECT,    IDAHO,    APRIL, 

1971. 

Bureau  of  Reclamation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  06G. 
W71-11414 

STUART  GULCH  DAM,  IDAHO,  PROJECT. 

Corps  of  Engineers,  Walla  Walla,  Wash.  Walla 

Walla  District. 

For  primary  bibliographic  entry  see  Field  06G. 

W71-11415 

CLEAR  CREEK,  TEXAS,  FLOOD  CONTROL. 

Army  Engineer  District,  Galveston,  Tex. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  725,  $3.00  in  paper  copy,  $0^95 
in  microfiche.  Draft  Environmental  Statement,  Feb 
12,1971.  12p. 

Descriptors:  'Texas,  'Environmental  effects, 
•Channel  improvement,  'Flood  control,  Stream- 
flow  Sedimentation,  Construction,  Dredging. 
Identifiers:  'Environmental  survey,  Environmental 
surveys  Floodways,  'Environmental  impact  state- 
ments, 'Clear  Creek,  Brazoria  County  (Tex),  Gal- 
veston County  (Tex),  Harris  County  (Tex). 


FLOOD  PLAIN  INFORMATION,  YELLOW 
CREEK  AND  LITTLE  YELLOW  CREEK, 
BENNETTS  AND  STONY  FORKS  AND  DIVER- 
SION CANAL,  MIDDLESBORO,  KENTUCKY. 

Corps  of  Engineers,  Nashville,  Tenn. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
February  1 97 1 .  57  p,  1  3  fig,  I  5  plate,  10  tab. 

Descriptors:    'Floods.    'Flood    damage,    'Flood 
plains,  'Kentucky,  Regional  flood   Flood  forecast- 
ing Flood  control,  Historic  flood,  Peak  discharge. 
Identifiers:   'Floods  (Middlesboro,  Ky),  Standard 
project  flood,  Intermediate  regional  flood. 

The  flood  situation  on  Yellow  and  Little  Yellow 
Creeks,  Bennetts  and  Stony  Forks,  and  the  Yellow 
Creek  diversion  canal  in  Middlesboro,  Kentucky 
and  vicinity  is  described  to  aid  in  solving  ocal  flood 
problems  and  in  planning  the  best  utilization  of 
flood-prone  lands.  Maps,  profiles,  cross  sections 
and  other  material  relating  the  extent  of  past  flood- 
ing to  floods  which  might  occur  in  the  future  are 


The  project  concerns  flood  control  for  the  city  of 
Jackson,  Jackson  County,  Minnesota.  The  protec- 
tion will  consist  of  approximately  1.4  mites  ot 
earthen  levee  with  an  average  height  of  10  feet 
About  0.1  mile  of  concrete  floodwall  will  be  built 
where  space  precludes  the  construction  of  levees^ 
The  walls  will  range  in  height  from  3  to  10  feet  The 
project  will  provide  protection  for  commercial  and 
residential  areas  (100  businesses,  20  residences)  of 
approximately  1 12  acres  against  Aood'ng  from  the 
West  Fork  Des  Moines  River  and  Nelson  Creek 
having  a  frequency  of  once  in  about  100  years.  No 
adverse  environmental  impact  is  foreseen  except 
for  the  reduction  of  the  freedom  of  access  to  the 
river  and  the  restricting  of  the  view  of  the  river.  As 
a  mitigation  feature,  a  footpath  over  the  levee  will 
be  developed  near  the  power  plant  for  fishing  and 
viewing  access. 
W71-I1411 

ROCKFISH  CREEK,  NORTH  CAROLINA 
FLOOD  CONTROL  PROJECT. 

Corps  of  Engineers,  Wilmington,  N.C.  Wilmington 
District. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  706-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  Environmental  Impact 
statement,  April  1 97 1 .  6  p. 

Descriptors:  'Environmental  effects,  'Channel  im- 
provement, 'Flood  control,  'Fish,  Streamflow, 
Sedimentation,  Rivers,  Wildlife. 
Identifiers:  'Environmental  surveys,  'North 
Carolina,  'Environmental  impact  statements, 
•Duplin  County  (NC),  •Rockfish  Creek. 

The  Rockfish  Creek  flood  control  project  is  located 
in  Duplin  County,  North  Carolina.  The  major  por- 
tion of  the  channel  improvement  consists  o 
deepening  and  widening  on  one  side  of  the  channel 
only    thus  leaving  one  side  uncleared  and  in  the 


The  Clear  Creek,  Texas,  flood  control  project 
would  provide  flood  protection  to  the  rapidly  ur- 
banizing areas  adjacent  to  the  stream  in  Brazoria, 
Galveston,  and  Harris  Counties  through  enlarge- 
ment and  rectification  of  the  natural  stream  chan- 
nel The  sharper  bends  would  be  cut  off  to  improve 
the  channel  alignment,  resulting  in  an  improved 
channel  length  of  about  31  miles.  The  size  of  the 
improved  channel  would  vary  from  a  bottom  width 
of  200  feet  at  the  lower  end  to  76  feet  in  the  upper 
reaches.  The  improvement,  as  authorized,  would 
provide    full    protection    from    floods    having    a 
frequency  of  occurrence  of  once   in   about   10U 
years  The  removal  of  brush,  undergrowth,  weeds 
and  some  trees  within  the  banks  of  the  improved 
floodway  will  remove  natural  habitat  and  vegeta- 
tive cover  for  small  animals  and  birds.  Excavation 
will  eliminate  relatively  small  amounts  of  marsh 
land   Temporary  increase  of  turbidity  during  con- 
struction would  have  no  permanent  effect  on  water 
quality. 
W71-11416 

USE  OF  VEGETATION  FOR  DUNE  STABILIZA- 

TION 

North'   Carolina    State    Univ.,    Raleigh.    Coastal 

Research  Program. 

For  primary  bibliographic  entry  see  Field  02L. 

W7I-U479 

STREET   DEPARTMENT   MAINTAINS   SMALL 
BOAT  CHANNELS, 

St.  Petersburg  Street  Dept;  Fla. 

T.  E.Goodrow. 

Public  Works,  Vol  102,  No  7,  p  55-56,  July  1971,1 

fig,  1  photo. 

Descriptors:   'Channel  improvement,   'Dredging, 
Florida,  Channels,  Fishing,  Water  purification 
Identifiers:    'St.    Petersburg    (Fla),    'Small    boat 
channels,  Dredge  fill  permit. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Groundwater  Management — Group  4B 


imall  boat  traffic  maintenance  in  St.  Petersburg, 
Jlorida  is  discussed.  The  Department  of  Streets  is 
esponsible  for  dredging  small  boat  channels.  Some 
>f  the  steps  involved  in  obtaining  a  dredge  fill  per- 
nit  are  discussed.  Since  the  commencement  of  the 
Iredging  operation  there  have  been  improvements 
n  fishing  and  the  water  has  cleared  substantially. 
Strachan-Chicago ) 
V71-11602 


ENVIRONMENTAL     PLANNING 
'"LOOD  CONTROL  PROJECT. 


ENHANCES 


>ublic  Works,  Vol  1 02,  No  7,  p  77.  July  1971,3  fig. 

)escriptors:     'Environment,    'Planning,    'Flood 
ontrol,  'Recreation  facilities,  California, 
dentifiers:     'Alameda     Creek,     'Environmental 
ilanning  concepts. 

lorae  of  the  environmental  planning  concepts  are 
liscussed  involved  in  the  Alameda  Creek  Flood 
Control  Project  authorized  by  Congress  in  1962. 
!"he  Project  will  provide  an  increased  water  supply 
o  the  growing  population  of  the  Alameda  Creek 
lasin,  which  is  located  near  San  Francisco,  will 
iffer  more  protection  of  property  through  flood 
ontrol,  and  finally,  it  will  make  channel  improve- 
nents  along  the  stream.  Included  in  the  functional 
ispects  of  the  Project  are  plans  for  bicycle  paths, 
lorseback  riding  trails,  staging  areas,  picnic  facili- 
ies,  landscaping  and  plantings  in  the  proximity  of 
he  Creek,  which  will  encourage  the  use  of  the 
?reek  and  its  surrounding  area  for  recreation  pur- 
toses.  (Strachan-Chicago) 
V71-11612 


IB.  Groundwater  Management 


MODERN  TECHNIQUES  IN  GROUND-WATER 
(TODIES, 

department  of  Water  and   Power,  Los  Angeles, 

:alif. 

)ennis  E.  Williams. 

ournal  American  Water  Works  Association,  Vol 

>3,  No  7,  p  433-438,  July  1971.  6  p,  9  fig,  1  tab,  4 

ef. 

descriptors:  'Groundwater,  'Management, 
'Transmissivity,  'Storage,  'Aquifers,  Reservoirs, 
Veils,  Casings,  Pumping,  Mathematical  models, 
Simulation  analysis.  Digital  computers,  Optimiza- 
ion.  Planning. 

\  testing  procedure  for  ascertaining  the  transmis- 
ivity  and  storage  characteristics  of  ground-water 
eservoirs  and  a  mathematical  model  for  predicting 
uture  developments  were  outlined.  The  step-draw- 
lown  test  provided  a  convenient  guide  for  well- 
edevelopment  work  by  estimating  the  present  con- 
litions  of  the  well  casing.  Regional  aquifer 
esponse  due  to  the  interface  of  well  fields  was 
inalyzed  by  the  principal  of  superposition.  Data 
°rom  pumping  tests  provided  insight  into  formation 
:haracteristics  and  controlled  the  design  of  wells 
ind  pumps,  the  spacing  between  wells,  and  the 
imount  of  water  that  safely  could  be  withdrawn 
torn,  or  added  to,  aquifer  storage  during  any  given 
ime  period.  One  useful  tool  in  acquiring 
cnowledge  of  reservoir  behavior  under  various 
jumping  and  recharge  regimens  was  a  digital  simu- 
ation  model.  This  model  mathematically  blended 
Jie  geologic  and  hydrologic  properties  of  the  reser- 
voir and  solved  specific  recharge-discharge 
requirements  imposed  on  the  area  by  use  of  a 
digital  computer.  These  predictive  models  were 
jsed  to  manage  ground-water  resources  by  quanti- 
ty and  quality  simulation  in  such  a  manner  as  to  op- 
timize the  water  needs,  both  for  export  and  local 
use.  (Veverka-Cornell) 
W71-10984 


COMPARISON  OF  METHODS  FOR  EVALUAT- 
ING AQUIFER  CHARACTERISTICS, 

Hittman  Associates,  Columbia,  Md.  Environmental 
Sciences  and  Engineering  Dept. 


For  primary  bibliographic  entry  see  Field  02F. 
W71-11215 


DRAWDOWN  IN  A  WELL  GROUP  ALONG  A 
STRAIGHT  LINE, 

Northwestern  Univ.,  Evanston,  111.  Technological 
Inst.;  Northwestern  Univ.,  Evanston,  III.  Dept.  of 
Civil  Engineering;  and  Wisconsin  Univ.,  Milwau- 
kee. Dept.  of  Mechanics. 
For  primary  bibliographic  entry  see  Field  02F. 
W71-11216 


HYDROGEOLOGY  IN  CZECHOSLOVAKIA, 

Engineering-Geological  and  Hydrogeological  Sur- 
vey, Prague  (Czechoslovakia).  Groundwater  Div. 
For  primary  bibliographic  entry  see  Field  02F. 
W71-11217 


AVAILABILITY  OF  STREAMFLOW  FOR 
RECHARGE  OF  THE  BASAL  AQUIFER  IN  THE 
PEARL  HARBOR  AREA,  HAWAII, 

Geological  Survey,  Washington,  D.C. 
G.  T.  Hirashima. 

For  sale  by  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402—Price  25  cents.  Geological  Survey  Water- 
Supply  Paper  1999-B,  1971.  26  p,  13  fig,  5  tab,  6 
ref. 

Descriptors:  'Water  resources  development,  'Ar- 
tificial recharge,  'Saline  water  intrusion,  'Con- 
junctive use,  'Hawaii,  Streamflow,  Irrigation 
water,  Municipal  water,  Discharge  (Water), 
Withdrawal,  Water  demand,  Urbanization. 
Identifiers:  'Pearl  Harbor  (Hawaii). 

The  Pearl  Harbor  area  is  underlain  by  an  extensive 
basal  aquifer  that  contains  large  supplies  of  fresh 
water.  Because  of  the  presence  of  a  cap  rock  com- 
posed of  sedimentary  material  that  is  less  permea- 
ble than  the  basaltic  lava  of  the  basal  aquifer, 
seaward  movement  of  groundwater  is  retarded. 
The  cap  rock  causes  the  basal  water  to  stand  at  a 
high  level;  thus,  the  lens  of  fresh  water  that  floats 
on  sea  water  is  thick.  Discharge,  which  includes 
pumpage  from  the  wells  and  shafts,  averaged  250 
million  gpd  during  1931-65.  Because  the  water 
level  did  not  decline,  recharge  must  have  been  ap- 
proximately equal  to  discharge.  Increase  in  pump- 
ing may  cause  an  increase  in  chloride  content  un- 
less the  increased  discharge  is  balanced  by  in- 
creased recharge.  Average  annual  direct  runoff 
from  the  90-square-mile  Pearl  Harbor  area  is  47.27 
million  gpd  or  11.1  inches;  this  is  13.3%  of  the 
average  annual  rainfall.  Average  annual  direct  ru- 
noff in  streams  at  the  800-  and  400-foot  altitudes  is 
29  and  38  million  gpd,  respectively.  Because 
streams  are  flashy,  only  60%  of  the  runoff  can  be 
economically  diverted  to  recharge  areas.  (Knapp- 
USGS) 
W71-11253 


GROUNDWATER  LEVELS  IN  NEBRASKA, 
1970, 

Geological  Survey,  Lincoln,  Nebr. 

C.  F.  Keech. 

Nebraska  Water  Survey  Paper  No  28,  May  1971. 

87  p,  10  fig,  1  tab,  17  ref. 

Descriptors:  'Water  levels,  'Groundwater, 
•Hydrologic  data,  'Nebraska,  Data  collections, 
Monitoring,  Observation  wells,  Water  wells,  Water 
level  fluctuations,  Irrigation  water,  Water  utiliza- 
tion, Evapotranspiration. 
Identifiers:  Groundwater  data. 

Measurements  were  made  in  selected  wells  in 
Nebraska,  strategically  located  to  indicate  net 
water-level  changes.  All  the  important  aquifers  are 
represented  by  at  least  one  observation  well.  Ex- 
cept for  a  few  measurements  and  the  50  recording 
gages  that  continually  monitor  water-level  fluctua- 
tions in  the  well,  water  levels  are  obtained  in  the 
fall,  several  weeks  after  the  close  of  the  irrigation 
season.  Of  the  35,292  registered  irrigation  wells, 
1,501     were    registered    during    1970    with    the 


Nebraska  Department  of  Water  Resources.  Of  the 
93  counties  in  the  State,  75  ended  the  1970  year 
with  average  water  levels  in  wells  lower  than  the 
fall  of  1969.  Most  counties  were  drier  than  normal. 
(Knapp-USGS) 
W71-11256 


ARTIFICIAL    RECHARGE    OF    HYDROLOGI- 
CALLY  ISOLATED  AQUIFERS, 

Texas  Tech.  Univ.,  Lubbock.  Dept.  of  Agricultural 
Engineering. 

S.  A.  Dennis,  M.  J.  Dvoracek,  and  S.  H.  Peterson. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  226,  $3.00  in  paper  copy.  Paper 
No  70-718,  presented  at  1970  Winter  Meeting  of 
the  American  Society  of  Agricultural  Engineers, 
December  8-11,1 970,  Chicago,  Illinois.  32  p,  8  fig, 
3  tab,  18  ref.  OWRR  Project  B-014-TEX  (5). 

Descriptors:  'Artificial  recharge,  'Texas,  Aquifer 
characteristics,     Water     quality,     Hydrogeology, 
Permeability,  Infiltration,  Pit  recharge,  Injection 
wells,  Water  conservation,  Irrigation  water. 
Identifiers:  'Isolated  aquifers,  'Ogallala  aquifer. 

Hydrologically  isolated  aquifers  have  unique 
problems  related  to  their  recharge.  This  type  of 
aquifer  may  have  limited  natural  recharge.  One  of 
the  largest  unconfined,  hydrologically  isolated, 
aquifers  is  the  Ogallala,  which  underlies  the 
Southern  High  Plains,  of  Texas,  one  of  the  largest 
agricultural  areas  in  the  United  States.  Over  five 
million  acres  are  irrigated  using  Ogallala  ground- 
water alone.  The  major  crops  of  the  area  are  cot- 
ton, grain  sorghum,  wheat,  and  vegetables.  Pump- 
age  annually  ranges  from  4  to  8  million  acre-feet.  If 
a  portion  of  the  annual  runoff  water  could  be 
recharged  into  the  Ogallala,  the  rate  at  which  the 
groundwater  is  being  depleted  could  be  decreased. 
A  major  problem  affecting  all  recharge  methods  is 
the  quality  of  water.  Since  the  most  common 
source  is  runoff  water,  physical  as  well  as  chemi- 
cal/biological pollution  or  contamination  is  possi- 
ble. To  date  primary  emphasis  has  been  devoted  to 
physical  contamination  (sediment).  Pressure  injec- 
tion recharge  wells  do  not  seem  to  be  affected  by 
the  use  of  highly  turbid  water.  With  periodic  main- 
tenance, pits,  trenches,  and  spreading  basins  are 
best  utilized  in  areas  when  a  highly  permeable  layer 
lies  at  or  very  near  the  surface.  (Knapp-USGS) 
W71-1  1316 


MATHEMATICAL  MODEL  FOR  APPROXI- 
MATING TRANSIENT,  THREE-DIMENSIONAL 
GROUNDWATER  SYSTEMS, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Lab;  and  Montana  Un>v.,  Missoula. 
For  primary  bibliographic  entry  see  Field  02F. 
W71-11359 


DETERMINATION  OF  POLLUTIONAL  POTEN- 
TIAL OF  THE  OGALLALA  AQUIFER  BY  SALT 
WATER  INJECTION, 

Robert  S.  Kerr  Water  Research  Center,  Ada,  Okla. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-11361 


THE  EFFECTIVENESS  OF  A  CONTACT 
FILTER  FOR  THE  REMOVAL  OF  IRON  FROM 
GROUND  WATER, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05 F. 
W71-11399 


UNSTEADY     FLOW     TOWARD     PARTIALLY 
PENETRATING  ARTESIAN  WELLS, 

Kentucky  Water  Resources  Inst.,  Lexington. 

Y.H.Huang. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  206,  $3.00  in  paper  copy,  $0.95 

in   microfiche.    Research    Report   No.    41,   June, 

1971,  40  p,  14  fig,  7  ref,  append.  OWRR  Project  B- 

002-KY(2). 
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Field  04-WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B— Groundwater  Management 


Descriptors:  'Artesian  wells,  Computer  program, 
•Drawdown,  'Penetration,  'Groundwater  move- 
ment, 'Numerical  analysis,  'Unsteady  How, 
•Model  studies.  . 

Identifiers:  Sand  models,  Axisymmetry,  Finite  dif- 
ference, Full  penetration,  Partial  penetration. 

A  numerical  method  programmed  for  a  high-speed 
computer  was  developed  for  determining  the  draw- 
down around  an  artesian  well.  A  salient  feature  of 
the  program  is  that  it  can  be  used  for  both  fully  and 
partially  penetrating  wells  in  either  infinite  or  finite 
aquifers.  The  method  involves  the  application  of 
finite  difference  equations  to  the  well-known  heat 
equation  using  a  graded  network.  A  comparison  of 
the  finite  difference  solutions  with  those  obtained 
from  the  close-form  formulas  of  Muskat,  Theis,  and 
Hantush  indicates  the  validity  of  the  method.  A 
comparison  between  the  finite  difference  solutions 
and  the  drawdowns  measured  on  a  sand  model, 
consisting  of  a  circular  aquifer  8  feet  in  diameter 
and  4  feet  thick  with  a  well  at  the  center,  shows  that 
the  drawdowns  in  the  well  are  in  fairly  good  agree- 
ment, although  some  discrepancy  exists  as  points 
outside  the  well.  The  discrepancy  is  believed  due  to 
the  time  lag  caused  by  the  use  of  small  tubes  as 
piezometers.  If  a  correction  for  the  time  lag  is 
made,  the  agreement  between  numerical  solutions 
and  experimental  measurments  is  considered 
satisfactory  within  the  range  of  experimental  er- 
rors. 
W7I-U403 

PROCEEDINGS    OF    GROUNDWATER    SYM- 
POSIUM, AUGUST  28-29,  1969. 

New  South  Wales  Univ.,  Kensington  (Australia). 
Water  Research  Lab.  ,.„„,, 

For  primary  bibliographic  entry  see  Field  021- 
W71-11419 

4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 

HYDROLOGICAL  EFFECTS  OF  CULTURAL 
CHANGES    AT    MOUTERE    EXPERIMENTAL 

Ministry  of  Works,  Nelson  (New  Zealand).  Water 
and  Soil  Div. 
F.  Scarf. 

In:  Wellington  Symposium  -  The  Results  ot 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology,  Vol  9,  No  2,  p  142- 
1 62,  1 970.  2 1  p,  1 3  fig,  8  tab,  1 2  ref. 

Descriptors:  'Land  clearing,  'Land  development, 
•Stocking,  *Clear-cutting,  'Soil  erosion,  Sedimen- 
tation, Soil  conservation.  Data  collections,  Vegeta- 
tion effects,  Pasture  management,  Grazing,  Water 
balance,  Range  management,  Hydrographs,  Rain- 
fall-runoff relationships,  Infiltration. 
Identifiers:  'New  Zealand,  "Experimental 
watersheds. 

In  the  Nelson  district.  New  Zealand,  there  are  ap- 
proximately 120,000  hectares  of  Moutere  gravel 
hill  country.  In  the  past,  frequent  burning  of  gorse 
and  scrub  has  led  to  extensive  sheet  and  gully  ero- 
sion. During  land  development,  cultivated  areas  are 
subject  to  severe  rilling,  and  in  some  cases,  the 
complete  removal  of  the  topsoil.  The  effects  on  the 
hydrological  regime  resulting  from  development  of 
small  gorse  catchments  to  cultivation  and  cropping 
include  an  increase  in  annual  total  runoff,  and  a 
decrease  in  the  number  of  days  on  which  runoff  oc- 
curred. Individual  hydrograph  studies  indicate  in- 
creases in  runoff  up  to  first  peak  and  peak 
discharge,  and  decreases  in  surface  detention  and 
time  of  overland  flow  after  peak. 
W7I-II  103 


PEACE-ATHABASCA  DELTA  SYMPOSIUM. 

Available  from  University  of  Alberta,  Water 
Resources  Center,  Edmonton  7,  Alberta,  Canada  - 
Price  $7.50.  Proceedings  of  the  Peace-Athabasca 
Delta  Symposium,  January  14-15,  1971,  Edmon- 
ton, Canada:  University  of  Alberta,  Water 
Resources  Center,  May  197 1 .  359  p. 

Descriptors:  'Conferences,  'Deltas,  'Hydroelec- 
tric power,  'Impoundments,  'Limnology,  'En- 
vironmental effects,  Economics,  Legal  aspects, 
Water  levels,  Water  level  fluctuations,  Damages, 
Social  aspects,  Water  law,  Water  management 
(Applied),  Water  resources  development. 
Identifiers:  'Alberta  (Canada),  'Peace  River 
Delta,  Lake  Athabasca. 

The  Peace-Athabasca  Delta  near  Fort  Chipewyan, 
Alberta,  Canada,  is  a  unique  2,000  sq  mi  area  of 
marshes,  shallow  lakes  and  winding  channels.  Since 
approximately  1966  this  delta  has  been  the  subject 
of  a  growing  controversy  as  biologists  began  to 
point  out  that  a  large  hydroelectric  development, 
the  W.A.C.  Bennett  Dam,  under  construction  in 
northeastern  British  Columbia  near  Hudson  Hope, 
would  have  detrimental  effects  on  the  delta.  The 
objectives  of  this  symposium  are:  to  draw  together 
the  results  of  the  large  number  of  studies  dealing 
with  the  problems  of  the  Peace-Athabasca  Delta, 
and  to  assemble  and  bring  to  public  attention  all 
available  factual  information  relevant  to  the  delta 
problem.    The    unique    ecology    of   the    Peace- 
Athabasca    Delta    is    the    main    reason    for    the 
widespread  concern  over  possible  damages  to  the 
area  (most  of  which  is  included  in  Wood  Buffalo 
National    Park)    and   secondary   damages   to   the 
economic     base     of    the     settlement     of    Fort 
Chipewyan.  The  water  regime  is  more  important  to 
delta  ecology  than  are  climatic  factors,  and  the  an- 
nual spring  flooding  of  the  combined  deltas  serves 
to  maintain  the  floristic  development  at  a  primary 
successional  stage.  Without  this  yearly  renewal  a 
mature  spruce  and  muskeg  terrestrial  community 
would  develop  that  would  be  relatively  barren  of 
wildlife.  (See  also  W71-11336  thru  W7 1-1 1339) 
(Knapp-USGS) 
W71-11335 


GEOLOGY  AND  GEOLOGIC  HISTORY  OF 
THE  PEACE-ATHABASCA  DELTA  AREA:  A 
SUMMARY,  _     , 

Research  Council  of  Alberta,  Edmonton.  Geology 
Div. 

L.  A.  Bayrock,  and  J.  D.  Root. 
In-  Proceedings  of  the  Peace-Athabasca  Delta  Sym- 
posium, January  14-15,  1971,  Edmonton,  Canada: 
University  of  Alberta,  Water  Resources  Center,  p 
28-31,  May  1971.  4  p. 

Descriptors:     'Deltas,     'Sedimentation,     'Lakes, 
•Suspended  load,  Bed  load,  Water  levels,  Stratig- 
raphy, Regime,  Geology. 
Identifiers:  'Peace  River  Delta,  'Lake  Athabasca. 

The  Peace-Athabasca  Delta,  located  in  northeast- 
ern Alberta,  is  one  of  the  largest  freshwater  inland 
deltas  of  the  world.  In  area  the  delta  surface  mea- 
sures 1 ,475  square  miles,  comprising  the  following: 
Athabasca  delta  -  760  square  miles,  Peace  delta  - 
650  square  miles,  and  Birch  Delta  -  65  square 
miles.  Most  of  the  sediments  carried  by  the 
Athabasca  River  are  deposited  at  the  delta.  The  su- 
baqueous portion  of  the  Athabasca  Delta  near  its 
distributary  mouths  is  composed  mainly  of  silty 
sand.  Silts  and  clays  are  deposited  farther  out  in  the 
lake  or  may  be  carried  to  the  Slave  River  through 
Riviere  des  Rochers.  In  contrast,  the  Peace  Delta  is 
made  of  a  much  larger  portion  of  silt  and  clay  as 
most  of  its  bedload  is  carried  downstream.  (See 
also  W71-1 1335)  (Knapp-USGS) 
W71-1  1336 

LAKE    ATHABASCA    WATER    LEVELS    1930- 
1970, 

Water  Survey  of  Canada,  Calgary  (Alberta).  Al- 
berta and  Northwest  Territories  District  Office. 
For  primary  bibliographic  entry  see  Field  02H. 


W71-11337 

FACTORS  CONTROLLING  THE  LEVEL  OF 
LAKE  ATHABASCA, 

Research  Council  of  Alberta,  Edmonton.  Highway 

and  River  Engineering  Div. 

For  primary  bibliographic  entry  see  Field  02H. 

W71-11338 

RECENT  HYDROLOGIC  INVESTIGATIONS  IN 
THE  DELTA  AND  POSSIBLE  WATER  LEVEL 
CONTROL  MEASURES, 

Provincial  Dept.  of  Agriculture,  Edmonton  (Al- 
berta).. Water  Resources  Div. 
For  primary  bibliographic  entry  see  Field  02H. 
W71-11339 

4D.  Watershed  Protection 

INFLUENCE  OF  MICRORELIEF  AND 
RAVINES  ON  THE  SOIL  MOISTURE  OF 
SLOPES  (Vliyanlye  mlkrorel'yefa  t  ovragov  oa  b- 
meneniye  vlazhnostl  pochvy  sklonov), 

Gidrometeorologicheskii  Institut,  Odessa  (USSR). 
For  primary  bibliographic  entry  see  Field  02G. 
W71-11325 

MATHEMATICAL  SIMULATION  OF  INFIL- 
TRATING WATERSHEDS, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-11348 

SEDIMENT  IN  A  MICHIGAN  TROUT  STREAM- 
-ITS  SOURCE,  MOVEMENT,  AND  SOME  EF- 
FECTS ON  FISH  HABITAT, 

Forest  Service   (USDA),  Cadillac,   Mich.   North 

Central  Forest  Experiment  Station. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-11351 

CHANGING  ATTITUDES  TOWARD 

WATERSHED  DEVELOPMENT, 

Mississippi    State    Univ.,    State    College.    Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-11404 


05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


INCREASED  RECOVERY  RATE  OF  SAL- 
MONELLAE  FROM  STREAM  BOTTOM  SEDI- 
MENTS VERSUS  SURFACE  WATERS, 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
Charles  W.  Hendricks. 

Applied  Microbiology,  Vol  21,  No  2,  p  379-380, 
1971.  1  fig,  1  tab,  9  ref. 

Descriptors:  'Salmonella,  'Streams,  'Bottom  sedi- 
ments, Surface  waters,  Enteric  bacteria, 
Pathogenic  bacteria,  Shigella,  Sampling,  Sedimen- 
tation, Adsorption,  Clays,  Sands,  Temperature, 
Coliforms,  Growth  rates. 

Identifiers:  North  Oconee  River  (Ga),  Salmonella 
senftenberg,  Salmonella  enteritidis. 

To  determine  whether  recovery  yields  of 
pathogenic  enteric  bacteria  may  be  higher  than 
usually  reported  for  surface  waters  if  river  bottom 
sediments  were  concomitantly  sampled,  several  lo- 
cations on  the  North  Oconee  River  (Clarke  Coun- 
ty Georgia)  below  an  unchlorinated,  treated 
sewage  outfall  were  selected  for  periodic  water  and 
bottom  sediment  collection.  The  data  demonstrate 
that  higher  recovery  yields  of  Salmonella  can  be 
achieved  from  bottom  sediments  than  from  surface 
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waters  at  site  C.  Of  the  195  sediment  and  river 
water  samples  taken  over  a  1-year  period,  approxi- 
mately 90%  of  the  Salmonella  species  recovered 
were  found  in  bottom  sediments.  Possibly  sedimen- 
tation and  adsorption  of  the  organisms  to  the  sands 
and  clays  could  concentrate  bacteria  on  the  bot- 
tom. This  phenomenon  could  in  itself  increase 
recovery  yields  of  any  desired  bacterial  species, 
and,  if  the  organism  finds  suitable  nutrients,  growth 
might  occur  to  further  increase  recovery  yields. 
Eight  of  the  10  Salmonella  were  recovered  when 
mid-day  water  temperatures  were  above  24  degrees 
C.  Although  procedures  used  were  adequate  for 
Shigellae  recovery,  none  could  be  detected  on  the 
primary  isolation  media.  (Jones-Wisconsin) 
W71-11004 


THE  DISTRIBUTION  OF  THE  MAJOR  AND 
SOME  MINOR  ELEMENTS  IN  MARINE 
ANIMALS.  I.  ECHINODERMS  AND  COELEN- 
TERATES, 

Liverpool  Univ.  (England). 

J.  P.  Riley,  and  D.  A.  Segar. 

Journal  of  the  Marine  Biological  Association  of  the 

United  Kingdom,  Vol  50,  p  721-730,  1970.  4  tab, 

13ref. 

Descriptors:  'Metals,  'Heavy  metals,  'Trace  ele- 
ments, 'Elements  (Chemical),  'Analytical 
techniques,  'Spectrophotometry,  'Flame 

photometry,  'Colorimetry,  Aluminum,  Calcium, 
Cobalt,  Chromium,  Copper,  Iron,  Potassium,  Mag- 
nesium, Manganese,  Sodium,  Phosphorous,  Ab- 
sorption. 

Identifiers:  'Bioconcentration,  'Echinodermata, 
•Coelenterata,  'Elemental  distribution,  Silver, 
Cadmium,  Nickle,  Lead, Tin,  Strontium,  Zinc. 

A  scheme  employing  atomic  absorption  spec- 
trophotometry, flame  photometry  and  colorimetry 
has  been  developed  for  the  determination  of  Ag, 
Ca,  Cd,  Co,  Cr,  Cu,  Fe,  K,  Mg,  Mn,  Na,  Ni,  P,  Pb, 
Sn,  Sr  and  Zn  in  marine  animals.  The  distribution 
of  these  elements  in  7  echinoderms  and  2  coelen- 
terates  has  been  studied.  Tables  are  presented  for 
their  concentrations  in  the  dissected  parts  of  the 
echinoderms.  Echinus  esculentus,  Spatangus  pur- 
pureus  and  Asterias  rubens.  Trace  metals  are  most 
strongly  concentrated  in  the  digestive  parts  of  the 
organisms,  less  so  in  the  gonads,  and  least  in  the 
skeletal  tissues.  Of  these  metals  zinc  attains  the 
highest  concentration,  in  some  instances  copper, 
nickle  and  cadmium  are  also  quite  strongly  concen- 
trated. (LeGore- Washington) 
W7I-11046 


A  WATER  HARDENER  FOR  EXPERIMENTAL 
USE, 

National  Water  Quality  Lab.,  Duluth,  Minn. 
For  primary  bibliographic  entry  see  Field  09C. 
W71-1I047 


SALMONELLA  INFANTIS  IN  CATTLE 
FEEDLOT  RUNOFF, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Bac- 
teriology. 

J.  R.  Miner,  L.  R.  Fina,  and  Cheryl  Piatt. 
Applied  Microbiology,  Vol.  15,  No.  3,  May  1967,  p 
627-628,  1  tab,  lOref. 

Descriptors:  'Farm  wastes,  'Runoff,  'Pathogenic 
bacteria.  Microorganisms,  Cattle,  Salmonella,  Pol- 
lutant identification. 

Identifiers:  'Feedlot  runoff,  'Salmonella  infantis, 
Litter. 

Ten  isolates  of  Salmonella  infantis  (serologically 
typed)  were  found  in  litter  and  runoff  collected 
from  two  experimental  feedlots  near  the  Kansas 
State  University  campus.  Pathogenic  implications 
are  discussed  relative  to  recreation  water  sites. 
Agricultural  runoff  maybe  a  source  of  viable  sal- 
monellae.  (Christenbury-ISU) 
W71-11051 


ISOLATION   OF  GRANULOSIS  VIRUS  FROM 
HELIOTHIS  ARMIGERA  AND  ITS 

PERISTENCE  IN  ABIAN  FECES, 

Cape  Town  Univ.,  (South  Africa).  M.  R.  C.  Virus 

Research  Unit. 

Hela  Gitay,  and  A.  Poison. 

Journal  of  Invertebrate  Pathology,  Vol.  17,  No.  2,  p 

288-290,  1971.  4  fig. 

Descriptors:    'Viruses,    'Isolation,    Farm    wastes, 

Birds,  Laboratory  tests. 

Identifiers:     'Cattle    egret.    Procedure,    Feeding 

habits. 

This  paper  describes  the  procedures  by  which  a 
granulosis  virus  was  isolated.  Feces  of  the  Cattle 
egret,  Arboela  ibis,  that  feed  on  the  caterpillars  of 
the  bollworm  and  the  lucerne  caterpillar  were  col- 
lected and  found  to  contain  intact  inclusion  bodies 
of  granulosis  virus  but  no  polyhedra.  The  granulosis 
virus  was  isolated  from  the  bollworm  caterpillars, 
Heliothis  armigera.  (Christenbury-ISU) 
W71-11058 


MERCURY  IN  WATER  OF  THE  TH>AL 
THAMES, 

Institute  of  Geological  Sciences,  London  (En- 
gland). Geochemical  Div. 

J.  David  Smith,  R.  A.  Nicholson,  and  P.  J.  Moore. 
Nature,  Vol  232,  No  5310,  p  393-394,  August  6, 
1971.  2  p,  1  tab,  8ref. 

Descriptors:  'Water  pollution  sources,  'Heavy 
metals,  'Analytical  techniques,  Estuaries,  Chemi- 
cal wastes,  Rivers. 

Identifiers:  'Mercury,  'Water  pollution  (Mercu- 
ry), Thames  River  (England). 

A  method  for  the  determination  of  traces  of  mercu- 
ry is  applied  to  the  tidal  reaches  of  the  River 
Thames  (England).  This  study  indicates  that  82- 
97%  of  the  mercury  in  tidal  waters  of  the  Thames  is 
held  on  suspended  particulate  matter  and  that  sig- 
nificant amounts  of  mercury  are  introduced  in 
sewage  effluent.  Among  aquatic  organisms,  filter 
feeders  such  as  molluscs  and  tunicates  are  espe- 
cially exposed  to  mercury  in  the  particulate  form, 
but  as  dissolved  mercury  is  readily  adsorbed  onto 
particulate  matter,  the  effects  of  mercury  on 
photosynthesis  and  productivity  of  phytoplankton 
may  be  more  important.  (Woodard-USGS) 
W71-11083 


SAMPLING    AND    MEASUREMENT    IN    THE 
AQUATIC  ENVIRONMENT, 

Washington  State  Univ.,  Pullman.  Dept.  of  Sanitary 

Engineering. 

Surinder  K.  Bhagat,  Donald  E.  Proctor,  and 

William  H.  Funk. 

Water  and  Sewage  Works,  Vol  1 18,  No  6,  p  180- 

187,  June  1971.  8  p,  12  fig,  1  tab,  14  ref.  EPA. 

Contract  No  16080. 

Descriptors:  'Water  pollution  sources,  'Water 
quality,  'Water  pollution  effects,  'Water  pollution 
control,  Data  collections,  Water  chemistry,  Chemi- 
cal analysis,  Lakes,  Streams,  Washington,  Oregon, 
Ecology. 
Identifiers:  'Vancouver  Lake  (Wash). 

This  report  is  largely  based  on  our  water  quality 
studies  of  Vancouver  Lake,  which  in  its  present 
condition  is  polluted  and  therefore,  is  of  very  little 
value  to  the  nearby  communities  of  Vancouver, 
Wash.,  and  Portland,  Ore.  However,  this  inland 
body  of  water,  with  approximately  four  sq  mi  (2620 
acres)  of  surface  area,  has  a  potential  of  becoming 
a  useful  multi-purpose  resource.  The  Vancouver 
Lake  studies  are  related  to  the  determination  of 
present  water  quality  conditions,  evaluation  of  the 
sources  of  pollution  and  the  exploration  of  ways  to 
improve  the  usefulness  of  this  resource. 
W71-11084 


GENERAL  WATER  QUALITY  CRITERIA  AND 
SPECIFIC  WATER  QUALITY  STANDARDS. 

Maryland  Water  Resources  Commission,  An- 
napolis, Md.;  and  Maryland  Dept.  of  Water 
Resources,  Annapolis. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11165 


GROUND-WATER  QUALITY  AND  STRUC- 
TURAL CONTROL  IN  SOUTHEASTERN  VIR- 
GINIA, 

Marshall    Univ.,    Huntington,    W.    Va.    Dept.    of 

Geology;  and  Old  Dominion  Univ.,  Norfolk,  Va. 

Dept.  of  Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  02  F. 

W71-11205 


STANDARDIZED  WATER  ANALYSES  AND 
THEIR  APPLICATION  TO  RIVER  SURVEYS  IN 
NATAL, 

National  Inst,  for  Water  Research,  Durban  (South 

Africa).  Natal  Regional  Lab. 

P.  H.  Kemp. 

Water  Research,  Vol  5,  No  6,  p  291-295,  June 

1971.  5  p,  2  fig,  3  tab,  7  ref. 

Descriptors:  'Water  analysis,  'Aqueous  solutions, 
'Water  chemistry,  Chemical  analysis,  Data  collec- 
tions, Calcium,  Magnesium,  Sodium,  Potassium, 
Carbonates,  Sulfates,  Chlorides,  Water  quality. 
Identifiers:  'South  Africa,  'Total  dissolved  solids. 

During  investigations  of  the  rivers  of  Natal,  South 
Africa,  the  following  procedure  has  been 
developed  for  the  standardization  of  water 
analyses.  The  concentrations  of  the  major  ionic 
soluted  are  determined  by  analysis.  These  include 
calcium,  magnesium,  sodium,  potassium,  car- 
bonate (or  bicarbonate),  sulfate  and  chloride.  Sil- 
ica are  excluded  since  it  normally  occurs  in  non- 
ionic  form.  A  conventional  'carbonate'  concentra- 
tion is  calculated  as  0.6  times  the  total  alkalinity  of 
CaC03  or  from  the  bicarbonate  and  carbonate  ion 
concentrations.  The  total  of  these  concentrations  is 
found  (using  the  conventional  carbonate  concen- 
tration in  place  of  those  of  carbonate  and  bicar- 
bonate ions)  and  each  is  finally  expressed  as  a  per- 
centage of  that  total.  In  effect,  this  procedure  ex- 
presses each  major  ionic  solute  as  a  percentage  of 
the  calculated  TDS,  the  use  of  the  experimental 
TDS  determined  gravimetrically  being  avoided 
because  its  experimental  error  is  usually  too  great. 
By  means  of  this  procedure  the  effects  of  simple 
dilution  or  concentration  upon  the  analysis  of  the 
water  are  eliminated  and  the  analyses  of  different 
water  samples  become  directly  comparable.  (K- 
napp-USGS) 
W71-11211 


CHEMISTRY  OF  NATURAL  WATERS-1.  FUN- 
DAMENTAL RELATIONSHIPS, 

National  Inst,  for  Water  Research,  Durban  (South 

Africa).  Natal  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-11212 


TECHNIQUES  FOR  QUALITY-OF-WATER  IN- 
TERPRETATIONS FROM  CALIBRATED 
GEOPHYSICAL  LOGS,  ATLANTIC  COASTAL 
AREA, 

Geological  Survey,  Norfolk,  Va.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W71-1I218 


POLLUTION      DETECTION      BY       REMOTE 
SENSING, 

American  Chemical  Society,  Washington,  D.C. 
H.  Martin  Malin,  Jr. 

Environmental  Science  and  Technology,  Vol  5,  No 
8,  p  676-677,  August  1971.  2 p. 

Descriptors:  'Water  pollution,  'Remote  sensing, 
•Ecology,  'Satellites  (Artificial),  'Earth  (Planet), 


••:-.• 


m* 


WSBiSa 
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Data  collections,  Hydrologic  data,  Water  pollution 
sources,  Water  pollution  effects,  Water  po  ution 
control,  Instrumentation,  Methodology,  Pollutant 
identification.  . 

Identifiers:  'Environmental  pollution,  'Remote 
sensing  (NASA-USGS). 

Of  critical  importance  is  a  global  monitoring 
system-a  data-gathering  network  that  will  provide 
a  base  from  which  to  assess  the  effects  of  changing 
pollutant  concentrations,  climatological  patterns, 
and  demographic  shifts  on  the  environment.  The 
Aeronautics  and  Space  Administration  (NASA) 
and  the  U.S.  Geological  Survey  (USGS)  are  col- 
laborating on  a  limited-scale  remote  sensing  ven- 
ture called  CARETS  (Central  Atlantic  Regional 
Ecological  Test  Site).  Early  next  year,  NASA  plans 
to  launch  its  Earth  Resources  Technology  Satellite 
(ERTS)  for  the  collection  of  remote  data  on  a 
much  larger  scale.  Then,  in  1973,  Skylab  will  pro- 
vide additional  data,  perhaps  on  a  global  basis.  Ulti- 
mately, the  data  will  be  fed  into  the  Department  of 
Interior's  Earth  Resources  Observation  System 
(EROS)  which  is  administered  by  USGS;  the  EROS 
data  center  is  located  at  Sioux  Falls,  S.D. 
(Woodard-USGS) 
W71-11220 


ORGANIC  MATTER  IN  NATURAL  WATERS--A 
SYMPOSIUM. 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11226 


LIPIDS  OF  MARINE  WATERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Oceanography. 
Lela  M.Jeffrey. 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968  Institute  of  Marine  Science  Occasional 
Publication  No  1,  p  55-76,  June  1970.  22  p,  8  tab, 
30  ref. 

Descriptors:  'Organic  matter,  'Sea  water,  'Sur- 
veys, 'Lipids,  'Organic  compounds,  Water 
chemistry,  Plankton,  Oil  wastes,  Water  analysis, 
Solvent  extractions. 

Identifiers:  'Chloroform-extractable  organic 
matter. 

The  concentration  of  chloroform-extractable  solu- 
ble organic  compounds  (lipids)  in  Gulf  of  Mexico 
waters  ranges  from  0.95  mg  C/liter  in  shallow, 
highly  productive  Baffin  Bay  to  0.09  mg  C/liter  in 
subsurface  waters  of  the  western  and  southern 
Gulf.  Chloroform  extracts  from  these  semitropical 
waters  contain  10  to  20%  of  the  total  dissolved  or- 
ganic carbon.  Lipids  of  Antarctic  oceanic  waters 
constitute  40  to  55%  of  the  total  dissolved  organic 
carbon,  and  the  lipid  concentrations  are  double 
those  in  the  Gulf  of  Mexico.  This  may  be  related  to 
the  higher  productivity  of  the  Antarctic  and  to  the 
fact  that  Antarctic  plankton  contain  much  higher 
percentages  of  lipids  than  do  Gulf  of  Mexico  plank- 
ton. Delta  C- 13  values  for  oceanic  Gulf  of  Mexico 
chloroform  extracts  range  from  -28.0  per  mil  in 
surface  water  to  -25.1  per  mil  (relative  to  the 
Chicago  PDB  standard)  at  2000  m.  The  water 
lipids  apparently  are  less  enriched  in  C-13  than 
most  of  the  other  soluble  organic  carbon  In  sea 
water  but  have  approximately  the  same  C- 1  3/C- 1  2 
ratio  as  do  the  lipids  of  the  plankton.  The  various 
compounds  identified  in  lipid  solvent  extracts  of 
slicks,  surface  water,  anoxic  waters,  and  coastal 
and  oceanic  waters  are  reviewed.  (See  also  W71- 
11226)  (Knapp-USGS) 
W71-1I228 


MOLECULAR  NATURE  OF  NITROGENOUS 
COMPOUNDS  IN  SEA  WATER  AND  RECENT 
MARINE  SEDIMENTS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-1  1229 


DISSOLVED       AND       PARTICULATE      CAR- 
BOHYDRATES, 

Nagoya  Univ.  (Japan).  Water  Research  Lab. 

NobuhikoHanda. 

In:    Symposium    on    Organic    Matter    in    Natural 

Waters,  University  of  Alaska,  College,  Sept  2-4, 

1968:    Institute    of   Marine    Science    Occasional 

Publication  No  1,  p  129-152,  June  1970.  24  p,  7 

fig,  3  tab,  40  ref. 

Descriptors:      'Organic      matter,      'Sea      water, 
•Biochemistry,  'Carbohydrates,  Distribution  pat- 
terns, Nutrients,  Carbon,  Nitrogen,  Aqueous  solu- 
tions, Suspended  load,  Sampling. 
Identifiers:  'Japan. 

Detailed  profiles  of  dissolved  carbohydrate  and 
particulate  organic  carbon,  organic  nitrogen,  car- 
bohydrate and  amino  acid  from  sea  water  and  from 
particulate  samples  from  various  depths  at  a  station 
off  Honsyu,  Japan  are  presented.  Dissolved  car- 
bohydrate is  distributed  uniformly  from  the  surface 
to  1000  m.  Values  range  from  0.24  to  0.37  mg/liter 
glucose.  Carbohydrate  probably  decomposes  more 
rapidly  than  proteins  and  amino  acids  in  the 
euphoric  zone.  The  reverse  is  true  in  deep  water,  so 
C/N  ratios  for  particulate  matter  increase  with 
depth.  Acid  hydrolysis  of  the  particulate  matter 
yielded  D-galactose,  D-glucose,  D-mannose.  D- 
xylose  and  D-glucuronic  acid.  The  water  soluble 
fraction  consists  of  1,3-glucan  and  related  low 
molecular  weight  carbohydrates.  These  must 
polymerize  between  50  and  300  m  resulting  in 
water  insoluble  carbohydrates  resistant  to  biologi- 
cal attack.  (See  also  W71-1 1226)  (Knapp-USGS) 

W71-11230 

DISSOLVED  ORGANIC  COMPOUNDS  IN  SEA 
WATER:  SATURATED  AND  OLEFINIC 
HYDROCARBONS  AND  SINGLY  BRANCHED 
FATTY  ACIDS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
M.  Blumer.  . 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  I,  p  153-167,  June  1970.  15  p,  3 
tab  1 9  ref.  ONR  N00 1 4-66-Contract  CO-24 1 ;  NSF 
Grants  GA-539  and  GA-1 625;  API  Grant  85A. 

Descriptors:  'Path  of  pollutants,  'Organic  matter, 
•Lipids,  'Organic  acids,  'Tracers,  'Pollutant 
identification,  Chromatography,  Biochemistry, 
Analytical  techniques,  Water  analysis,  Oily  water, 
Nutrients,  Water  chemistry. 
Identifiers:  'Hydrocarbons. 

Organic  compounds  are  introduced  into  the  sea 
from  many  sources.  Each  source  contributes  a 
characteristic  pattern  of  compounds  differing  in 
relative  concentrations,  molecular  weight  and  type 
distributions.  From  a  quantitative  analysis  of  the 
organic  compounds  in  sea  water  it  is  possible  to 
estimate  the  relative  environmental  contributions 
to  different  water  masses.  The  characteristic  rela- 
tive concentrations  and  molecular  weight  distribu- 
tion patterns  within  each  group  of  dissolved  or- 
ganic compounds  permit  correlating  them  with 
specific  sources.  In  contrast  to  the  diffuse  picture 
derived  from  bulk  measurements  such  as  that  of  the 
total  dissolved  organic  content,  the  analysis  of  the 
molecular  composition  of  sea  water  promises  to 
become  a  sensitive  tool  for  the  study  of  marine 
processes.  Even  at  the  present  qualitative  stage  of 
investigation,  every  class  of  compounds  is  so  close- 
ly associated  with  a  specific  source,  and  will  be  so 
severely  altered  in  its  relative  composition  by  con- 
tributions from  other  sources,  that  the  usefulness  of 
organic  compounds  as  marine  environmental 
tracers  is  readily  apparent.  (See  also  W71-1  1226) 
(Knapp-USGS) 
W71-U231 

VOLATILE    ORGANIC    MATERIALS    IN    SEA 
WATER 

Antioch  College,  Yellow  Springs,  Ohio. 
James  F.Corwin. 


In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  1,  p  169-180,  June  1970.  12  p,  3 
fig,  3  tab,  1 4  ref. 

Descriptors.  ^Organic  matter,  *Sea  water,  'Water 
analysis,    'Chromatography,    Chemical    analysis, 
Adsorption,  Colorimetry,  Alcohols,  Water  pollu- 
tion sources.  Pollutant  identification,  Reviews. 
Identifiers:  'Volatile  organic  matter. 

A  review  of  the  literature  concerning  the  presence 
of  dissolved  organic  materials  in  the  ocean  is  cou- 
pled with  a  discussion  of  the  development  of 
methods  to  assay  the  organic  content.  Attention  is 
called  to  procedures  that  eliminate  or  destroy  the 
volatile  material.  Methods  for  determining  the 
volatile  organic  content  of  sea  water  are  reviewed 
and  a  new  method  for  determination  of  low 
molecular  weight  oxygen  containing  organic  com- 
pounds is  reported  along  with  results  obtained  for 
sea  water.  Suggested  work  could  result  in  a 
complete  method  for  volatile  organics.  (See  also 
W71-1 1226)  (Knapp-USGS) 
W71-11232 


CHEMICAL  STRUCTURES  OF  COLOR 
PRODUCING  ORGANIC  SUBSTANCES  IN 
WATER 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engineer- 
ing. 

R.  F.  Christman. 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  1 ,  p  181-198,  June  1970.  18  p,  5 
fig,  3  tab,  8  ref. 

Descriptors:  'Humic  acids,  *Organic  matter, 
•Color,  'Phenols,  'Surface  waters,  Biochemistry, 
Water  analysis,  Water  chemistry,  Analytical 
techniques,  Chemical  analysis,  Biological  proper- 
ties, Sampling,  Chromatography,  Oxidation, 
Lipids,  Organic  acids. 
Identifiers:  Water  color. 

The  general  physical  and  gross  chemical  properties 
of  the  natural  product  organic  material  responsible 
for  the  yellow  color  of  fresh  water  are  reviewed. 
These  materials  are  often  referred  to  as  'fulvic 
acids',  which  implies  their  complex,  polyphenols 
nature  and  their  relation  to  soil  or  sedimentary  or- 
ganic matter.  Estimates  of  the  molecular  weights  of 
these  acids  have  varied  from  180  to  10,000.  An  ex- 
tensive association  with  iron  appears  to  be  a 
general  property.  Recent  research  efforts  are  on 
the  development  of  mild  degradative  techniques 
for  color-producing  substances  isolated  from  natu- 
ral waters  so  that  the  relation  of  color  to  environ- 
mental soil  and  vegetative  conditions  as  well  as  the 
significance  of  these  organics  to  the  aqueous 
biologic  community  may  be  better  understood. 
(See  also  W71-1 1  226)  (Knapp-USGS) 
W71-11233 


DETERMINATION  OF  MICROBIAL  BIOMASS 
IN  DEEP  OCEAN  WATER, 

California   Univ.,   San    Diego,   La   Jolla.    Inst,   ot 
Marine  Resources. 
Osmund  Holm-Hansen. 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  1 ,  p  287-300,  June  1970.  14  p,  5 
fig,  17  ref.  USAEC  Contract  AT  (ll-l)GEN  10, 
PA  20. 

Descriptors:  'Biomass,  'Organic  matter,  'Sea 
water.  Water  analysis,  Algae,  Chemical  analysis, 
Sampling,  Analytical  techniques,  Nutrients,  Food 
chains,  Bioluminescence,  Pollutant  identification. 
Identifiers:  *ATP  analysis,  'Adenosine 
triphosphate. 

The  content  of  ATP  in  the  particulate  fraction  was 
determined  in  four  profiles  in  the  Pacific  Ocean 
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down  to  3500  m.  The  ATP  values  were  converted 
to  cellular  organic  carbon  values  and  compared  to 
the  total  organic  carbon  in  the  particulate  fraction. 
The  microbial  biomass  as  estimated  by  the  ATP 
data  is  very  high  in  the  euphotic  zone  and  decreases 
rapidly  to  1  to  2  micrograms  of  cellular  C/liter  at 
about  200  m.  At  the  lower  depths  sampled,  the  cal- 
culated biomass  contained  about  0.1  microgram  of 
organic  C/liter.  Microscopic  examination  of  deep 
samples  showed  the  presence  of  large  numbers  of 
small  flagellated  algal-like  cells.  (See  also  W71- 
11226)(Knapp-USGS) 
W71-11234 


INSTRUMENTAL  TECHNIQUES  FOR  THE 
IDENTIFICATION  OF  POLLUTANTS, 

Rocketdyne,  Canoga  Park,  Calif.  Environmental 
Sciences  and  Technology. 
Ihor  Lysyj. 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  1 ,  p  333-349,  June  1970.  18  p,  6 
fig,  2  tab,  2  ref.  OSW  Contract  14-01-0001-965. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Gas  chromatography,  *Path  of  pollutants, 
Mathematical  studies,  Water  analysis.  Analytical 
techniques,  Tracers,  Tracking  techniques.  Spec- 
troscopy. 
Identifiers:  'Pyrolysis,  Mass  spectroscopy. 

A  pyrographic  method  for  analysis  and  identifica- 
tion of  water  pollutants  consists  of  ( I )  direct  pyrol- 
ysis  of  water  samples  containing  organic  pollutants, 
(2)  gas  chromatographic  separation  and  hydrogen 
flame  ionization  measurement  of  pyrolytic  frag- 
ments produced  and  (3)  application  of  mathemati- 
cal techniques  for  the  interpretation  of  resulting 
complex  pyrograms.  No  sample  preconcentration 
or  preanalysis  handling  is  required.  The  technique 
has  potential  application  in  rapid  tracing  of  pollu- 
tants to  their  sources,  ascertaining  the  pollution 
load  contributed  by  each  upstream  source,  and 
measuring  the  degradation  rates  of  pollution  during 
downstream  travel.  (See  also  W71-1 1226)  (Knapp- 
USGS) 
W71-11237 


IDENTIFICATION  OF  ORGANIC  MATTER  IN 
POLLUTED  WATER, 

Federal  Water  Pollution  Control  Administration, 
Cincinnati,  Ohio.  Water  Research  Lab. 
A.  A.  Rosen. 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  1,  p  359-367,  June  1970.  9  p,  17 
ref. 

Descriptors:  *Pollutant  identification,  'Organic 
compounds,  'Chemical  wastes,  'Analytical 
techniques,  Water  pollution  sources,  Dissolved  ox- 
ygen, Poisons,  Gas  chromatography,  Spec- 
trophotometry, Sampling,  Solvent  extractions. 
Identifiers:  Organic  chemical  analysis. 

Organic  chemical  pollutants  have  to  be  identified 
when  they  exert  specific  adverse  effects  on  water 
quality  beyond  the  consumption  of  dissolved  ox- 
ygen. Pollutants  of  this  class  may  affect  human 
physiology,  aquatic  life,  industrial  applications,  and 
esthetic  and  recreational  uses.  The  proportion  of 
industrial  wastes  in  waterborne  organic  matter  is 
determined  by  carbon  isotope  assay.  A  general 
analytical  system  starts  with  the  recovery  of  or- 
ganic matter  from  large  volumes  of  polluted  water. 
The  available  wide  array  of  organic  analytical 
methods,  most  of  which  are  suitable  only  for  iso- 
lated substances  in  a  non-aqueous  environment, 
can  then  be  applied  to  the  recovered  organics. 
Isolation  of  individual  pollutants  makes  use  of  solu- 
bility group  separations,  adsorption  chromatog- 
raphy and  specific  separation  techniques.  The  most 
rewarding  of  these  have  proved  to  be  the  many 
variants  of  gas  chromatography  and  spec- 
trophotometry.  When   the   pollutants   have   been 


identified,  it  is  important  to  correlate  them  with  the 
adverse  effects  observed  in  the  original  water  sam- 
ple. (See  also  W71-1 1  226)  (Knapp-USGS) 
W7I-11239 


LOW  MOLECULAR  WEIGHT  HYDROCAR- 
BONS AND  CARBON  MONOXIDE  IN  SEA 
WATER, 

Naval  Research  Lab.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-11244 


ORGANIC    CHEMISTRY    OF    NATURAL    SEA 
SURFACE  FILMS, 

Naval  Research  Lab.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-11245 


MICRODETERMINATION  OF  URONIC  ACU)S 
AND  RELATED  COMPOUNDS  IN  THE 
MARINE  ENVIRONMENT, 

California   Univ.,   San   Diego,   La  Jolla.   Inst,   of 

Marine  Resources. 

P.  M.  Williams,  and  J.  S.  Craigie. 

In:    Symposium    on    Organic    Matter    in    Natural 

Waters,  University  of  Alaska,  College,  Sept  2-4, 

1968:    Institute    of   Marine    Science    Occasional 

Publication  No  1,  p  509-519,  June  1970.  1 1  p,  3 

fig,  2tab,  15  ref.  USAEC  Contract  AT  ( 1 1  - 1 )  GEN 

10,  PA  20. 

Descriptors:    'Chemical   analysis,    'Bottom   sedi- 
ments,   'Plankton,   'Sea   water,    'Organic   acids, 
Colorimetry,  Pollutant  identification. 
Identifiers:  'Uronic  acids. 

A  determination  of  uronic  acids  on  the  microgram 
level  was  developed  by  modification  of  the  classical 
acidic  decarboxylation  procedure  of  Lefevre  and 
Tollens.  Using  this  method,  the  presence  of  uronic 
acids  or  related  compounds  has  been  established  in 
five  species  of  phytoplankters  and  in  the  particulate 
organic  detritus  in  the  sea.  (See  also  W71-1 1  226) 
(Knapp-USGS) 
W71-U248 


WHAT  YOU  DONT  KNOW  CAN  HURT  YOU: 
ORGANIC  COLLOU)S  AND  NATURAL 
WATERS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-11249 


STUDY  TO  EVALUATE  THE  UTILITY  OF 
AERIAL  SURVEILLANCE  METHODS  IN 
WATER  QUALITY  MONITORING, 

North  American  Rockwell,  El  Segundo,  Calif. 
Space  Div. 

P.  B.  Chandler,  W.  L.  Dowdy,  and  D.  T.  Hodder. 
California  Water  Resources  Control  Board  Publi- 
cation No  41,  September  1970.  100  p,  33  fig,  7  tab, 
21   ref,  9  append.  Contract  9-2-42  Calif.  Water 
Resources  Control  Bd. 

Descriptors:  'Remote  sensing,  'Pollutant  identifi- 
cation, 'Aerial  photography,  'Infrared  radiation, 
•Solar  radiation,  Water  pollution,  Path  of  pollu- 
tants, Spectroscopy,  Photometry,  Surveys,  Califor- 
nia, Monitoring. 
Identifiers:  'Water  pollution  monitoring. 

A  pilot  project  was  initiated  to  demonstrate  the 
utility  of  aerial  surveillance  techniques  in  water 
quality  management  as  inventory,  monitoring,  and 
enforcement  tools.  Emphasis  was  placed  primarily 
on  determining  those  water  quality  factors  amena- 
ble to  measurement  by  remote  sensing  techniques 
and  the  most  desirable  methods  of  obtaining  useful 
water  quality  measurements.  In  satisfying  this  ob- 
jective, a  survey  of  research  and  operational  aerial 
surveillance  programs  was  conducted  and  sum- 
marized, and  a  limited-scale  aerial  surveillance/sea- 
truth  demonstration  of  selected  water  quality  fac- 
tors conducted.  Operational  oil  spill  detection  is 


possible  with  thermal  infrared  radiometer  and 
scanner  imagery,  ultraviolet  imagery,  various 
frequencies  of  microwave  radiometers,  and  aerial 
photography.  Surficial  thermal  anomalies  of  as  low 
as  0.5  deg  C  can  be  detected  operationally  with 
thermal  infrared  radiometers  and  scanners.  Algae 
blooms  can  be  detected  in  clear  water  with  color 
infrared.  Turbidity  is  directly  detectable.  Shoreline 
development  facilities  which  contribute  to 
degraded  water  quality  can  be  detected.  (Knapp- 
USGS) 
W71-11250 


DETERMINATION  OF  RADIUM-228  IN  NATU- 
RAL WATERS, 

Geological  Survey,  Washington,  D.C. 
Jesse  O.  Johnson. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402-Price  25  cents.  Geological  Survey  Water- 
Supply  Paper  1696-G,  1971.26  p,  2  fig,  3  tab,  30 
ref. 

Descriptors:  'Radium  radioisotopes,  'Water  analy- 
sis, 'Radiochemical  analysis,  Radioactivity 
techniques,  Radioisotopes,  Chemical  analysis, 
Analytical  techniques,  Laboratory  tests,  Water 
chemistry,  Pollutant  identification. 
Identifiers:  Radium  analysis. 

Radium  isotopes  are  important  radioactive  con- 
stituents of  most  natural  waters,  although  they  are 
present  in  extremely  minute  quantities.  A  method 
is  presented  for  determining  the  beta-active  isotope 
radium-228;  extensions  of  the  method  for  deter- 
mining the  alpha-emitting  radium  isotopes  are 
discussed.  Radium-228  is  determined  by 
coprecipitating  the  radium  isotopes  with  barium 
and  lead  sulfates.  The  sulfate  precipitates  are  then 
dissolved  in  alkaline  EDTA  after  washing  with  con- 
centrated nitric  acid.  Barium  and  radium  sulfates 
are  then  precipitated,  redissolved,  then 
reprecipitated  using  strontium  and  yttrium  as  'hold- 
back' carriers.  The  barium  sulfate  precipitate  is 
again  dissolved  in  alkaline  EDTA.  Lead  and  yttri- 
um carriers  are  added  to  the  solution,  which  is  aged 
for  36  hours  or  longer.  Ammonium  sulfide  is  then 
added  to  the  solution  to  precipitate  lead  sulfide, 
and  excess  sodium  hydroxide  is  added  to 
precipitate  yttrium  hydroxide.  Radium-228  is 
determined  by  beta  counting  the  yttrium  hydroxide 
precipitate,  which  contains  the  actinium- 228, 
daughter  of  radium-228.  (Knapp-USGS) 
W71-I  1252 


WATER    RESOURCES    DATA    FOR    KANSAS, 
PART  2.  WATER  QUALITY  RECORDS. 

Geological  Survey,  Lawrence,  Kans. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-112  65 


POTENTIAL  APPLICATION  OF  AN  INFRARED 
SPECTRORADIOMETER  FOR  REMOTE  DE- 
TECTION AND  IDENTIFICATION  OF  OIL 
SLICKS  ON  WATER, 

Gulf  General  Atomic  Co.,  San  Diego,  Calif.;  and 
Cincinnati  Univ.,  Ohio.  Dept.  of  Chemistry;  and 
Bendix  Corp.,  Ann  Arbor,  Mich.  Aerospace 
Systems  Div.;  and  Aerospace  America,  Inc.,  Bay 
City,  Mich. 

James  S.  Mattson,  Harry  B.  Mark,  Jr.,  Arnold 
Prostak,  and  Clarence  E.  Schutt. 
Environmental  Science  and  Technology,  Vol  5,  No 
5, May,  1971,p415-420,  lOfig,  1  tab,  3  ref. 

Descriptors:  'Oily  water,  'Remote  sensing,  'Moni- 
toring, 'oil  wastes.  Water  pollution  sources,  Sea 
water,  Spectrometers,  Infrared  radiation,   Model 
studies. 
Identifiers:  Infrared  spectroradiometer. 

The  problem  of  detecting  and  identifying  the  origin 
of  oil  slicks  in  real-time  might  be  solved  by  the 
development  of  a  remote  monitoring  system.  Simu- 
lation experiments  were  made  to  record  external 
reflectance  infrared  spectra  of  thin  organic  films  on 
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water,  with  a  chopped  infrared  spectroradiometer 
as  the  receiver.  The  Bendix  spectroradiometer  had 
r  circular  variable  interference  filter  as  a 
monochromator  and  a  small  computer  for  instru- 
ment control  and  preliminary  data  reduction.  A 
modulated  source  was  used  for  these  experiments, 
and  the  floating  organic  films  used  were  styrene 
and  oleic  acid,  compounds  which  exhibit  d.st.nc- 
,ive  spectra  in  the  8.5  to  1 2.5-  range  of  the  instru- 
ment that  was  available.  The  technique  could  be 
expanded  to  cover  the  entire  spectrum,  as  would  be 
required  in  real-time  oil-slick  monitoring.  As  many 
as  40  spectra  at  an  angle  of  incidence  of  about  30 
degrees  were  obtained  on  the  various  samples,  and 
these  spectra  were  later  averaged  channel  by  chan- 
nel The  continuously  varying  thicknesses  of  the 
film  are  not  a  problem  providing  averages  are  made 
over  a  sufficiently  long  period  of  time.  There  are 
definite  possibilities  of  adapting  this  technique  to 
the  actual  remote  monitoring  of  oil  films  on  water. 
(Smith-PAl) 
W71-11288 

INPUT  OF  POLYCHLORINATED  BIPHENYLS 
INTO  CALIFORNIA  COASTAL  WATERS 
FROM  URBAN  SEWAGE  OUTFALLS, 

California  Univ.,  Berkeley.  Marine  Resources  Inst. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11290 

A  SAMPLER  FOR  CONCENTRATING 
RADIONUCLIDES  FROM  NATURAL  WATERS, 

Battelle-Northwest,      Richland,      Wash.      Pacific 

Northwest  Lab.  ,.,„«•     t. 

W  B  Silker,  R.W.Perkins,  and  H.G.KiecK. 

Ocean  Engineering,  Vol  2,  No 2,  April  1971,  p  49- 

55,  4  fig,  2  tab,  1  2  ref. 

Descriptors:  •Sampling,  *Sea  water,  'Fresh  water, 
•Radioisotopes,  Filtration,  Sorption,  Ion  exchange, 
Flow  rates,  Radioactivity,  Water  quality,  'Pollu- 
tant identification. 


The   measurement  of  radionuclides  occurring  in 
large  volumes  of  ocean  and  freshwater  can  provide 
much  information  about  dynamic  processes  but  is 
difficult  because  of  the  very  low  concentrations. 
The   Battelle   Large   Volume   Water  Sampler  has 
been  constructed  mainly  of  polyvinyl  chloride  and 
the  water  sample  passes  through  a  filtration  section 
for  particule  removal,  then  through  a  sorption  sec- 
tion   where    the    radionuclides    of    interest    are 
removed  on  sorption  or  ion  exchange  beds.  Alu- 
minum oxide  was  used  as  the  sorption  material  as  it 
is  efficient  for  a  wide  spectrum  of  radionuclides, 
and  flow  rates  of  about  40.1./min  were  employed. 
A   BLVS  and  auxiliary  equipment  are  shown   in 
shipboard   operation.   A  vertical  sampling  line  is 
maintained  by  weighting  with  a  100  lb.  lead  weight, 
to  provide  an  accurate  record  of  the  depth  of  the 
sample.   Good  agreement  was  obtained   between 
laboratory  and  in  situ  ocean  measurements  of  the 
retention  efficiency  of  all  the  radioisotopes.  The 
sampler  was  used  successfully  for  concentrating 
some  twenty  radionuclides  from  ocean  and  fresh 
waters.  It  can  be  adapted  to  allow  addition  or  sub- 
traction of  filter  units,  addition  of  sorption  beds, 
and  can  be  used  in  cramped  and  remote  field  col- 
lection sites.  (Smith-PAI) 
W7I-1I  295 

WATER  COMPOSITION  CONTROLS  BY  CLAY 

MINERALS,  ■./.„.„    p„ll 

Washington   State  Water  Research  Center,  Pull- 

For  primary  bibliographic  entry  see  Field  02G. 
W7I-II300 

HOW    GOOD    ARE    ANALYSES    OF   OILS    BY 
GLC  (gas  liquid  chromatography), 

Department  of  Agriculture,  Philadelphia,  Pa.  East- 
ern Utilization  Research  and  Development  Div. 
For  primary  bibliographic  entry  see  Field  07C. 
W7I-I  1301 


X-RAY  FLUORESCENCE  ANALYSIS  OF  ADDI- 
TIVES AND  CONTAMINANTS  IN  LUBRICAT- 
ING OILS  AND  OTHER  HYDROCARBONS  - 
MATRIX  ERROR  CORRECTION  METHOD, 

Shell  Research  Ltd.,  Chester  (England).  Thornton 

Research  Centre. 

R.  J.  Bird,  and  R.W.  Toft. 

Journal  of  the  Institute  of  Petroleum,  Vol  56,  No 

550,p  169-177,  July  1970.  3  fig,  5  tab,  9  ref. 

Descriptors:  »X-Ray  fluorescence,  'Oils,  'Sulphur, 
•Computers,  Calcium,  Phosphorus,  Chlorine,  Car- 
bon, Lead,  Copper,  Iron,  Oil  wastes,  Spectroscopy, 
Statistical  methods. 

Identifiers:  'Oil  additive,  Barium,  Zinc,  Transmis- 
sion fluid,  Motor  oil,  Industrial  oil,  Bromine. 

This  x-ray  fluorescence  method  involves  the  total 
analysis  of  the  sample  and  the  correction  of  the  ob- 
served x-ray  intensities  mainly  for  absorption 
losses.  The  raw  data,  with  up  to  10  specific  ele- 
ments and  with  variations  in  carbon/hydrogen 
ratio,  are  processed  by  computer.  The  major  disad- 
vantage of  this  approach  is  the  labor  involved  in 
determining  accurate  values  for  the  analysis  of 
complex  mixtures  of  elements,  such  as  used 
lubricating  oils.  Good  agreement  is  obtained  with 
chemical  results  in  a  total  analysis  time  which  is 
typically  about  one  hour  per  sample  containing  six 
elements.  (McCann-Battelle) 
W71-11302 

LUBRICATING  OIL  QUALITY  CONTROL  FOR 
SMALL  BLENDING  PLANTS  -  DETERMINA- 
TION   OF   METALS   BY   COMPLEXOMETRIC 

TITRATION,  „     .      .. 

Shell  Research  Ltd.,  Chester  (England). 

G.B.Crump.andJ.W.Noar. 

Journal  of  the  Institute  of  Petroleum,  Vol  56,  No 

550,p  180-186, July  1970.  2tab,4ref. 

Descriptors:   'Oil  industry,  'Volumetric  analysis, 
•Oil  Aqueous  solutions,  Pollutant  identification. 
Identifiers:     •Complexometric    titration,     »Lead, 
•Zinc,  Barium. 


Complexometric  titration  is  considered  as  a  blend 
control  method  for  small  blending  plants  which 
provide  finished  lubricating  oils  for  smaller  coun- 
tries There  are  two  methods  of  applying  complex- 
ometric techniques:  in  one  the  metals  are  extracted 
from  the  oil  by  aqueous  solution  prior  to  titration; 
in  the  other  the  metals  are  titrated  directly.  The 
development,  testing,  and  application  of  these 
methods  can  now  be  regarded  overall  as  a  success- 
ful exercise,  however,  they  are  not  perfect  and  like 
all  methods  must  be  under  constant  review.  (Mc- 
Cann-Battellee) 
W71-11303 

GROWTH  OF  SALMONELLA  AT  LOW  pH, 

Wisconsin  Univ.,  Madison.  Dept.  of  Bacteriology. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-11305 


LABORATORY  STUDIES  WITH  A  SELECTIVE 
ENTEROCOCCUS  MEDIUM, 

Long  Island  Jewish  Medical  Hospital,  New  Hyde 

Park.N.Y. 

Henry  D.  Isenberg,  Dorothy  Goldberg  and  Jane 

A^'pT^Microbiology,  Vol  20,  No  3,  p  433-436, 
September  1970.  I  fig, 2  ref. 

Descriptors:  'Streptococcus,  'Cultures,  'Pollutant 
identification,  Enteric  bacteria,  Infection  E.  coli, 
Bioindicators,  Biochemistry,  Human  diseases. 
Public  health. 

Identifiers:  Enterococcus,  Agar,  Listeria  mono- 
cytogenes, Clinical  microbiology,  Streptococcus 
faecalis,  Streptococcus  faecalis  var.  liquefaciens, 
Streptococcus  faecalis  var  zymogenes.  Streptococ- 
cus faecium,  Streptococcus  faecium  var  cas- 
seliflavus,  Streptococcus  equinus,  Shigella  sp..  Sal- 
monella sp.,  Pseudomonas  aeruginosa,  Pseu- 
domonas  stutzeri,  Pseudomonas  putida  Pseu- 
domonas   maltophilia,    Pseudomonas   alcaligenes, 


Pseudomonas  pseudomallei,  Serratia  marcescens, 
Flavobacterium  sp.,  Klebsiella  sp.,  Proteus  mor- 
gani,  Proteus  mirabilis,  Achromobacter  sp., 
Aeromonas  hydrophilia,  Alcaligenes  faecalis,  Al- 
caligenes odorans,  Staphylococcus  aureus, 
Staphylococcus  epidermidis,  Sarcina  lutea, 
Streptococcus  pyogenes,  Streptococcus  pneu- 
moniae, Streptococcus  salivarius,  Streptococcus 
mitis.  Neisseria  sp.,  Corynebacterium  sp.,  Candida 
albicans. 

Lancefield  group  D  streptococci  are  involved  with 
appreciable  frequency  in  a  variety  of  infectious 
processes.  The  presumptive  recognition  of  these 
bacteria  on  initial  culturing  of  clinical  specimens  is 
an  objective  not  attained  readily  by  selective  media 
available  in  the  clinical  laboratory.  Selective  En- 
terococcus agar  was  evaluated  with  emphasis  on  its 
ability   to  sequester  enterococci  from   specimens 
with  many  microbial  components.  In  addition,  the 
sensitivity  of  this  new  agar  was  compared  with 
Trypticase  Soy  agar  containing  sheep  blood  and 
Mitis    Salivarius   agar.    All    enterococci    isolated 
fromclinical  material  were  classified  in  accordance 
with  accepted  biochemical  and  immunochemical 
criteria.    Besides   250   group   D   streptococci,   8 
strains   representing   the    following   species   were 
tested.  S.  faecalis  S.  faecalis  var.  liquefaciens,  S. 
faecalis  var.  zymogenes,  S.  faecium,  S.  faecium  var. 
casseliflavus    (1),    and    an    organism    with    the 
biochemical  and  physiological  characteristics  of  S. 
equinus.  The  enterococci  grew  on  the  new  medium 
as  distinctive  colonies  surrounded  by  a  black  zone. 
Only    Listeria    monocytogenes   presented    similar 
colonial  morphology  after  48  hr.  Most  other  bac- 
teria did  not  grow  at  all  or  appeared  markedly  dif- 
ferent. The  sensitivity  of  the  new  agar  was  of  the 
same  order  of  magnitude  as  on  blood  or  Mitis- 
Salivarius  agars,  but  its  selectivity  was  superior. 
(Mortland-Battelle) 
W71-11306 

IDENTIFICATION  OF  ^JP.SfAS' 

TERIACEAE  IN  THE  CLINICAL 

MICROBIOLOGY  LABORATORY, 

Bowman  Gray  School  of  Medicine,  Winston- 
Salem  N.C.  Dept.  of  Microbiology;  and  Bowman 
Gray  School  of  Medicine,  Winston-Salem,  N.C. 
Dept.  of  Pathology. 

Walter  H.  Traub,  Ella  A.  Raymond,  and  Josephine 
Linehan.  „„ 

Applied  Microbiology,  Vol  20,  No  3,  p  303-308, 
September  1970.  5  tab,  41  ref. 

Descriptors:  *E.  coli,  'Salmonella,  'Bioindicators, 
•Cultures,  Fermentation,  Pollutant  identification, 
Biochemistry,  Arizona,  Pollutant  identification. 
Identifiers:  »Agars,  Lactose  fermenting  En- 
terobacteriaceae,  Proteeae,  Shigella,  Enterobacter 
cloacae  Citrobacter  freundii,  Klebsielleae  pneu- 
moniae, Enterobacter  aerogenes,  Enterobacter 
liquefaciens,  Enterobacter  hafniae,  Pectobacten- 
um  Salmonella  marcescens,  Proteus  mirabilis, 
Proteus  morganii,  Proteus  rettgeri,  Providencia 
stuartii,  Providencia  alcalifaciens,  Klebsielleae 
ozaenae,  Edwardsiella  tarda. 

Data  obtained  with  different  batteries  of  biochemi- 
cal tests  were  analyzed  to  determine  their  reliability 
and  accuracy  with  regard  to  the  identificat  of |  lac- 
tose-fermenting (LP)  and  nonfermenting  (NLF) 
enterobacterial  isolates  within  24  hours  after  isola- 
tion A  total  of  5,137  isolates  were  examined  with 
three  series  of  biochemical  tests.  The  data  in- 
dicated that  the  tests  employed  for  NLF  isolates 
were  adequate  for  the  majority  of  isolated  En- 
terobacteriaceae,  with  the  exception  of  Pectobac- 
terium  It  is  planned  to  substitute  rhamnose  for 
arabinose,  to  facilitate  the  differentiation  between 
E  cloacae  and  E.  liquefaciens.  Examination  of  the 
data  obtained  for  LF  indicated  that  inositol  is  un- 
necessary, as  are  the  MR  and  Voges-Proskauer 
(VP)  tests.  A  total  of  1,453  isolates  of  E.  Coli,  in- 
cluding anaerogenic  biotynes,  were  encountered, 
of  which  75  percent  fermented  lactose.  (Mortland- 
Battelle) 
W7I-11307 


34 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants— Group  5A 


RACE  ANALYSIS  OF  PESTICIDES  USING 
•HOLINESTERASE  FROM  HUMAN  SERUM, 
[AT  LIVER,  ELECTRIC  EEL,  BEAN  LEAF 
IEETLE,  AND  WHITE  FRINGE  BEETLE, 

.ouisiana   State    Univ.,   New   Orleans.    Dept.   of 

Jhemistry. 

I.  H.  Sadar,  S.  S.  Kuan,  and  G.  G.  Guilbault. 

analytical  Chemistry,  Vol  42,  No  14,  p  1770-1774, 

lecember  1970.  5  fig,  3  tab,  16  ref. 

lescriptors:  •Pesticides,  *Organophosphorus 
esticides,  *Analytical  techniques,  *Fluorometry, 
nzymes,  Eel,  Assay,  Animal  physiology,  Toxicity, 
,ldrin,  Dieldrin.  Heptachlor,  DDT,  Pollutant 
lentification. 

ientifiers:  Beetles,  Cholinesterase,  Parathion, 
lethyl  parathion,  Paraoxon,  DDVP,  Chemical  in- 
ference, Rat  liver.  Human  serum,  Sevin, 
lethoxychlor,  Mirex,  Lindane. 

i  fluorometric  method  was  developed  for  the 
etermination  of  organophosphorus  and 
hlorinated  pesticides.  Advantage  was  taken  of  the 
ict  that  cholinesterases  extracted  from  five  dif- 
:rent  sources  respond  differently  to  various  pesti- 
ides.  Cholinesterase  from  rat  liver  and  human 
:rum  is  strongly  inhibited  by  organophosphorus 
ompounds  but  the  chlorinated  pesticides  have  no 
ffect.  The  enzyme  from  electric  eel  is  sensitive  to 
hlorinated  pesticides  only.  Cholinesterases  from 
oth  the  bean  leaf  beetle  and  white  fringe  beetle 
re  very  strongly  inhibited  by  Paraoxon  and  DDVP, 
ut  Parathion  and  methyl  parathion  are  very  weak 
lhibitors.  There  is  no  interference  either  from  the 
hlorinated  or  carbamate  pesticides.  The  substrate 
l-methyl  indoxyl  acetate  is  cleaved  by  all  five  dif- 
;rent  cholinesterases  to  the  highly  fluorescent  N- 
lethyl  iodoxyl.  The  various  pesticides,  when  in- 
roduced  into  the  reaction  system,  inhibit  the 
ydrolysis  of  the  substrate  catalyzed  by 
holinesterase  causing  a  decrease  in  the  initial 
lopes  of  the  fluorescence-time  curve,  delta  F/min. 
"his  decrease  is  a  direct  measure  of  the  concentra- 
ion  of  the  inhibitor  present.  From  the  results  of 
his  study,  it  can  be  concluded  that  in  addition  to 
ensitivity,  some  specificity  in  the  assay  of  pesti- 
ides  using  enzymic  methods  has  been  achieved. 
Mortland-Battelle) 
V7I-11308 


JCOLOGY  OF  THE  ALGAE  OF  A  FLORIDA 
£EY.  I.  A  PRELIMINARY  CHECKLIST,  ZONA- 
riON,  AND  SEASONALITY, 

iouth  Florida  Univ.,  Tampa.  University  of  South 

'lorida,  Tampa. 

'or  primary  bibliographic  entry  see  Field  05C. 

V7I-U309 


MAGING  TECHNIQUES  FOR  OIL  POLLU- 
riON  SURVEY  PURPOSES, 

•arth      Satellite      Corp.,      Washington,      D.C., 
jeosciences  and  Environmental  Applications. 
;rank  J.  Wobber. 

'hotographic  Application  in  Science,  Technology 
md  Medicine,  Vol  6,  No  4,  p  16-23,  July  1971.  8  p, 
lOfig,  I  tab,  13  ref. 

descriptors:  'Oily  water,  'Pollutant  identification, 
'Remote  sensing,  Infrared   radiation,  Ultraviolet 
adiation,    Aerial    photography,    Solar    radiation, 
ladar,  Oil  fields,  Sea  water,  Monitoring, 
dentifiers:  *Oil  spills,  Oil  spill  detection. 

rhe  application  of  remote  sensing,  particularly 
maging,  for  onshore  and  offshore  oil  pollution  con- 
rol  purposes  is  briefly  reviewed.  Limited  quantities 
>f  imagery  are  available  to  assess  onshore  spills,  but 
i  historical  base  to  project  operational  applications 
s  nonexistent.  Helicopter  platforms  should  provide 
:he  most  effective  scanning  tool  in  urban  areas  or  in 
[he  vicinity  of  oil  refineries  and  storage  facilities. 
Ultraviolet  combined  with  thermal  infrared 
imagery  can  best  be  used  for  oil  slick  detection  in 
the  marine  environment.  Thermal  infrared  imagery 
and  multiband  photography  can,  with  further 
research  and  development,  permit  volumetric  esti- 
mates of  spills.  Low  altitude  color  photography  and 
thermal  imagery  are  promising.  Ultraviolet  photog- 


raphy and  panchromatic  photography  with  selected 
filtration,  color  and  color  infrared  photography  are 
of  value  for  providing  a  historical  data  base  to  assist 
in  oil  spill  control.  (Knapp-USGS) 
W71-11349 


RECONNAISSANCE  OF  THE  CHEMICAL 
QUALITY  OF  SURFACE  WATERS  OF  THE 
COASTAL  BASINS  OF  TEXAS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-11354 


DETERMINATION  OF  ORGANICS  IN  WATER, 

Pittsburgh  Univ.,  Pa.  Graduate  School  of  Public 

Health. 

Julian  B.  Andelman,  Maurice  A.  Shapiro,  and 

Thomas  C.  Ruppel. 

Proceedings,  Industrial  Waste  Conference,  20,  held 

May  4,  5,  6,  1965,  Vol  XLIX,  No.  4,  p220-234,  8 

fig,  2  tab,  13  ref. 

Descriptors:  'Organic  compounds,  'Gas  chro- 
matography, Activated  carbon,  Distillation,  Ad- 
sorption, Drying,  Solvents,  Evaporation,  Tempera- 
ture, Analytical  techniques.  Water  purification, 
Pollution  abatement,  Pollutant  identification. 
Identifiers:  'Acetophenone,  'Pyridine,  Phenol, 
Air-drying. 

The  amount  and  character  of  organics  in  water 
could  be  related  to  taste  and  odor  and  amount  of 
pollution.  Experiments  were  made  in  which  sam- 
ples were  concentrated  and  the  organics  extracted. 
Gas  chromatography  was  used  to  identify  the  or- 
ganics. The  samples  used  were  passed  through  an 
activated  carbon  column  on  which  the  organic  con- 
stituents were  adsorbed.  The  water-wet  carbon  was 
air-dried,  and  the  effect  of  air-drying  was  tested  on 
the  recoverability  of  the  organics  analyzed.  The 
carbon  used  was  acetophenone  because  it  is  one  of 
the  impurities  found  in  river  water  and  it  is  easily 
analyzed  by  gas  chromatography.  The  results  in- 
dicated that  within  experimental  error,  there  is  no 
essential  difference  between  the  two  techniques, 
whether  by  using  a  single  62  to  65%  recovery  or 
two  successive  81  to  85%  recovery  extractions  of 
different  aliquots  of  carbon  with  the  same  portion 
of  solvent.  This  result  should  not  be  generalized  to 
include  all  compounds,  however,  considering  the 
wide  range  of  organics  which  might  be  encountered 
in  the  carbon  filtering  of  municipal  or  river  waters. 
The  lack  of  evidence  of  organics  evaporating  from 
wet  carbon  in  the  air-drying  column  should  not  be 
interpreted  as  meaning  that  none  was  so  removed, 
since  several  highly  efficient  columns  capable  of 
resolving  and  detecting  many  different  compounds 
were  not  utilized  in  the  analysis.  (Atkins-Texas) 
W71-1  1380 


DETERMINATION  OF  TRACE  QUANTITIES 
OF  NITRILOTRIACETIC  ACID  BY  DIF- 
FERENTIAL CATHODE  RAY  POLAROG- 
RAPHY, 

Department  of  Energy,  Mines,  and  Resources,  Ot- 
tawa (Ontario).  Inland  Waters  Branch. 
Badar  K.  Afghan,  and  Peter  D.  Goulden. 
Environmental  Science  and  Technology,  Vol  5, 
No.  7,  July  1 970,  p  60 1  -606,  8  fig,  4  tab,  1 2  ref. 

Descriptors:  'Polarographic  analysis,  'Analytical 
techniques,  'Chemical  precipitation,  'Pollutant 
identification,  Heavy  metals.  Hydrogen  ion  con- 
centration, Chelation,  Phosphates,  Detergents, 
Water  analysis. 

Identifiers:  'Nitrilotriacetic  acid,  'Lead,  Complex- 
ing,  Cyanide,  Interferences,  *NTA. 

Nitrilotriacetic  acid  (NTA)  has  already  begun  to 
replace  phosphates  in  detergents.  NTA  is  a  power- 
ful chelating  agent  which  ordinarily  will  form  com- 
plexes with  the  heavy  metal  group.  A  Davis  dif- 
ferential cathode  ray  polarograph  was  utilized  in  an 
attempt  to  detect  and  measure  quantities  of  NTA  in 
the  microgram  range.  NTA  tested  originated  both 
in  natural  waters,  and  in  an  actual  detergent.  Free 


NTA  was  defined  as  that  segment  which  was  com- 
plexed  with  the  alkaline  earth  elements.  Free  NTA 
plus  the  amount  complexed  by  the  heavy  metals 
was  designated  at  total  NTA.  Determination  of  free 
NTA  in  natural  waters  was  based  on  complexing 
NTA  with  lead,  and  its  measurement.  Total  NTA 
was  determined  by  releasing  the  NTA  from  its  com- 
plexed state  under  acid  conditions,  adding  EDTA, 
elevating  the  pH  to  8  to  preferentially  bind  the 
metals  to  the  EDTA,  and  determining  the  NTA 
again  by  the  lead-NTA  method.  In  detergents,  NTA 
is  measured  by  producing  a  bismuth-NTA  reduc- 
tion wave  at  pH2,  followed  by  analysis  with  dif- 
ferential cathode  ray  polarography.  The  bismuth- 
NTA  method  has  no  interferences,  does  not  require 
separation  of  phosphates  prior  to  NTA  determina- 
tion, and  can  detect  concentrations  of  10  ug 
NTA/liter  (as  N  (CH2-COOH)3)  without  precon- 
centration.  (Lowry-Texas) 
W71-11392 


NITRIFICATION      IN      SURFACE      WATERS 
TRIBUTARY  TO  LAKE  SUPERIOR, 

Michigan  Technological  Univ.,  Houghton.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-1  1401 


GAS  CHROMATOGRAPHY:  TECHNIQUES 
AND  USES  IN  SOIL,  PLANT,  AND  WATER 
ANALYSIS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02K. 
W71-1I410 


ENVIRONMENTAL    ASPECTS   OF   MERCURY 
USAGE. 

Dow  Chemical  Corp.,  Midland,  Mich. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-I1417 


TECHNOLOGICAL   TRENDS   IN    DETECTION 
AND  CONTROL  OF  MARINE  POLLUTION, 

Coast  Guard,  Washington,  D.C.  Office  of  Research 

and  Development. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-11448 


POLONIUM-210  IN  THE  MARINE  ENVIRON- 
MENT, 

Cape  Town  Univ.  (South  Africa). 

For  primary  bibliographic  entry  see  Field  05B. 

W71-11469 


MERCURY    IN     A    COASTAL    MARINE    EN- 
VIRONMENT, 

Southampton  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-1  1470 


SEMI-AUTOMATED  DETERMINATION  OF 
MERCURY  IN  FISH  TISSUE, 

Fisheries  Research   Board  of  Canada,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

F.  A.  J.  Armstrong,  and  J.  F.  Uthe. 

In:     'Mercury     in     the     Western     Environment' 

workshop,    Oregon    State    University,    Portland, 

February  25-26,  1971.  14p,4fig,  2tab,4ref. 

Descriptors:  'Pollutants,  'Fish,  'Water  pollution 
effects,    'Heavy    metal,    Data    collection,    Spec- 
trophotometry,    Automation,     Whitefish,     Pikes, 
Walleye. 
Identifiers:  'Mercury,  Canada. 

An  automated  method  for  determining  mercury  in 
fish,  using  flameless  atomic  spectrometry,  has  been 
developed  in  Winnipeg.  Samples  of  0. 1  -0.5g.  tissue 
are  digested  with  nitric  and  sulphuric  acids  at 
58LC,  then  cleared  with  hydrogen  peroxide  and 
made  up  to  25  ml.  Mercury  is  then  reduced  with 
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hydroxylamine  sulfate  and  the  vapor  equilibrated 
with  air,  using  Technicon  Auto  Analyzer  equip- 
ment. A  mathematical  relationship  is  used  to  calcu- 
late the  performance  of  the  system.  Equilibration 
was  very  rapid  and  there  was  no  alteration  in  sen- 
sitivity if  the  mixing  coil  was  varied  from  one  short 
to  three  long  sections.  The  reagents  used,  in  vary- 
ing amounts,  were  potassium  permanganate,  acid 
wash,  hydrogen  peroxide,  mercuric  chloride  (Stan- 
dard A)  and  mercuric  chloride  (Standard  B).  Spe- 
cial apparatus  used  were:  Perkin-Elmer  model  403 
atomic  absorption  spectrophotometer,  lamp,  chart 
recorder,  flow-through  cuvette,  analysis  manifold, 
and  shaking  water  bath.  The  steps  of  the  procedure 
followed  are  described.  Tables  give  the  amount  of 
mercury  recovered  from  the  fish  samples  and  show 
that  standard  deviation  increases  with  increasing 
mercury  content.  The  method  is  rapid  and  suffi- 
ciently precise  for  most  inspection  and  research 
purposes.  (Smith-PAI) 
W71-11471 

WATER  QUALITY  MEASUREMENTS  BY  SODI- 
UM  ION  ANALYSIS  FOR  BOILER  FEED- 
WATER  APPLICATIONS, 

Leeds  and  Northrup  Co.,  North  Wales,  Pa.  Analyti- 
cal Equipment  Div. 
B.  J.  Galetti,  and  J.  F.  Spear. 

Proceedings  of  the  American  Power  Conference, 
Vol.  32,  p  817-823,  1970.  4  fig,  2  tab,  3  ref. 

Desriptors:  'Sodium,  'Stream,  *Water  treatment, 
Water  quality,  Hydrogen  ion  concentration,  Power 
plants.  Calibrations,  Demineralization,  Analytical 
techniques,  Instrumentation,  Electrodes. 
Identifiers:  'Sodium  ion  analyzer,  Chemical  inter- 
ference. 

The  sodium  ion  analyzer  package  consists  of  an 
analyzer  cabinet,  calibration  facility,  monitor,  pres- 
sure regulator,  and  pH  adjusting  reagent  which,  in 
this  case,  is  a  cylinder  of  dimethylamine  gas.  When 
required,  a  recorder  is  included  in  the  system.  The 
sodium  ion  analyzer  has  a  response  time  of  1 5  to  30 
seconds  at  50  p.p.b.  and  up;  reproducibility  of  plus 
or  minus  2  percent,  and  sensitivity  of  better  than 
0.1  p  the  lowest  decade  of  measurement,  that  is, 
from  0.1  to  1 .0  p.p.b.  The  sodium  ion  analyzer  can 
be  used  in  a  variety  of  industrial  water  treatment 
processes  including  cation,  anion,  and  mixed  bed 
demineralizers,  stream-water  purity  measurements, 
turbine  startups,  and  the  detection  of  condenser 
leaks.  (Mortland-Battelle) 
W71-11482 


EXPERIENCE  WITH  A  CENTRALLY 
LOCATED  WATER  QUALITY  MONITORING 
SYSTEM  IN  LARGE  STEAM-ELECTRIC 
GENERATING  PLANTS, 

Tennessee  Valley  Authority,  Chattanooga. 

Carl  Cain,  Jr,  and  Joseph  Greco. 

Proceedings  of  the  American  Power  Conference, 

Vol.  3 1 ,  p  7 1 6-723,  1969.  4  fig,  3  tab. 

Descriptors:  'Hydroelectric  plants,  'Monitoring, 
•Tennessee  Valley  Authority  Project,  'Steam, 
•Boiler  feed  water,  Water  quality,  Sampling,  Sodi- 
um, Hydrogen  ion  concentration,  Automation, 
Water  analysis,  Silica,  Oxygen,  Hydrogen,  Electri- 
cal conductance. 
Identifiers:  Hydrazine. 

In  order  to  overcome  the  disadvantages  of  batch 
sampling  and  analysis,  one  of  which  is  that  the  data 
are  historical  and  do  not  reflect  current  conditions, 
the  TVA  has  installed  a  centrally  located  water 
quality  monitoring  station  where  automatic  moni- 
tors provide  continuous  analysis  of  key  water  quali- 
ty parameters.  Automatic  analyzers  were  installed 
to  record  silica,  pH,  hydrazine,  oxygen,  hydrogen, 
and  conductivities,  including  degasses  conductivity 
of  steam  samples  and  after-cation  conductivities  of 
many  of  the  water  and  steam  samples.  The  central 
laboratory  provides  the  environment  required  for 
proper  functioning  of  automatic  analytical  instru- 
ments, the  availability  of  uncontaminated  samples 
for   immediate   verification   analysis,  and   a  com- 


posite picture  of  the  entire  water-steam  cycle  for 
rapid  interpretation  of  data.  (Mortland-Battelle) 
W71-11483 


RELEASE  OF  DISSOLVED  ORGANIC  MATTER 
BY  MARINE  PHYTOPLANKTON  IN  COASTAL 
AND  OFFSHORE  AREAS  OF  THE  NORTHEAST 
PACIFIC  OCEAN, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanography. 
G.  C.  Anderson,  and  R.  P.  Zeutschel. 
Available  from  the  National  Technical  Information 
Service  as  RLO-1725-167,  $3.00  in  paper  copy, 
$0.95  in  microfiche,  Atomic  Energy  Commission 
and  Federal  Water  Pollution  Control  Administra- 
tion Contract  report  RLO-1725-167,  1969,  14  p.  4 
fig,  17  ref. 

Descriptors:  'Phytoplankton,  'Sea  water,  'Or- 
ganic matter,  Photosynthesis,  Pacific  Ocean, 
Washington,  Oregon,  Columbia  River,  Nitrates, 
Chlorophyll,  Nutrients,  Oligotrophy,  Eutrophica- 
tion,  Aquatic  production. 

Identifiers:  'Liquid  scintillation  technique,  Puget 
Sound. 

Measurements  were  made  of  the  rate  of  release  of 
dissolved  organic  matter  during  phytoplankton 
photosynthesis  in  eutrophic  and  oligotrophic  areas 
of  the  Northeast  Pacific  Ocean  influenced  by  the 
Columbia  River.  A  liquid  scintillation  counting 
technique  which  allows  sample  preparation  to  be 
done  simply  and  accurately  at  sea  was  utilized.  Lit- 
tle relationship  was  found  between  release  of  or- 
ganic matter  and  chlorophyll  concentration,  nor 
was  there  an  apparent  relationship  to  nutrient  con- 
centrations as  measured  by  nitrate.  The  absolute 
amounts  of  dissolved  organic  matter  release  were 
generally  greatest  near  the  surface  and  in  eutrophic 
waters,  but  relative  to  total  production  were 
greatest  in  oligotrophic  areas.  A  close  correlation 
was  found  between  the  production  of  particulate 
organic  matter  and  the  release  of  dissolved  organic 
matter.  The  results  emphasize  the  importance  of 
measuring  release  of  organic  matter  when  making 
estimates  of  primary  production,  especially  in 
oligotrophic  areas.  (Mortland-Battelle) 
W71-11485 


IMPROVEMENT  AND  APPLICATION  OF 
BENTHIC  ALGAL  ISOTOPE  PRODUCTIVITY 
MEASURING  METHODS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Botany. 
Maxwell  S.  Doty. 

Available  from  the  National  Technical  Information 
Service  as  UH-235P4-4,  $3.00  in  paper  copy,  $0.95 
in  microfiche,  Atomic  Energy  Commission  Con- 
tract report  UH-235P4-4,  June  1970.  54  p,  9  fig,  5 
tab,  47  ref. 

Descriptors:  'Radioactivity  techniques,  'Benthic 
flora,  'Growth  rate,  'Aquatic  productivity, 
Radioisotopes,  Tracers,  Marine  algae,  Hawaii, 
Water  temperature,  Waves,  Light  intensity. 
Identifiers:  Philippines,  Eniwetok,  Micronesia, 
Fanning  Islands. 

Radioisotopes  have  been  used  as  quantitative 
tracers  in  measuring  rates  of  benthic  algal  produc- 
tion. Basic  ecological  studies  on  benthic  reef  algae 
have  been  completed  or  are  underway.  These  stu- 
dies have  been  conducted  in  Honolulu,  Eniwetok, 
Micronesia,  the  Philippines,  and  Fanning  Island.  It 
was  shown  that  the  crop  of  some  species  vary 
seasonally  with  light,  some  with  mean  wave  size, 
and  some  with  temperature.  Studies  at  Waikiki  in- 
dicated that  among  benthic  algae,  standing  crops  of 
the  crustose  forms  vary  the  least.  (Mortland-Bat- 
telle) 
W71-1  I486 

BENTHIC  INFAUNA  COMMUNITIES  OFF  THE 
COAST  OF  WASHINGTON  AND  IN  PUGET 
SOUND:  SPECIES  COMPOSITION  AND 
STRUCTURE  OF  THE  OFFSHORE  COMMUNI- 
TIES, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanography. 
Ulf  Lie,  and  Dale  S.  Kisker. 


Available  from  the  National  Technical  Information 
Service  as  RLO-1725-174,  $3.00  in  paper  copy, 
$0.95  in  microfiche,  Atomic  Energy  Commission 
Contract  report.  RLO-1725-174,  1970.  35  p.  6  fig, 
6  tab,  2  9  ref. 

Descriptors:   'Benthos,   'Amphipoda,  SedimenU, 
Shallow    water,    Deep    water,    Columbia    River, 
Phytoplankton,  Sampling,  Statistical  methods. 
Identifiers:  'Polychaetes,  'Lamellibrachs,  'Echin- 
oderms,  'Cumacean,  Puget  sound. 

Benthic  infauna  collected  off  the  coast  of  Washing- 
ton during  1967  and  1968  were  subjected  to  factor 
analysis,  and  three  offshore  benthic  communities 
were  identified.  This  paper  presents  the  species 
composition  and  the  structure  of  the  three  commu- 
nities studied.  The  deepwater  mud-bottom  commu- 
nity was  found  in  mean  depths  of  154.5  m  and 
mean  mud-percentage  in  the  sediments  of  50.09 
percent.  The  mean  standing  crop  (ash-free 
dryweight)  was  3.058  g/m2  for  the  entire  fauna. 
The  intermediate  depth  sand-bottom  community 
was  found  at  stations  with  a  mean  depth  of  95.8  m, 
and  the  mean  mud-percentage  of  the  sediments  was 
30.86  percent.  The  mean  standing  crop  was  2.533 
g/m2.  The  shallow  water  sand-bottom  community 
was  found  at  stations  with  a  mean  depth  of  36.0  m 
and  with  a  mean  sand  percentage  in  the  sediments 
of  96.33  percent.  The  mean  standing  crop  was 
1.398  g/m2.  The  variability  in  diversity  within  the 
communities  is  discussed.  There  was  a  distinctly 
lower  diversity  within  the  shallow  water  sand-bot- 
tom community  than  in  the  two  communities  in 
deeper  waters.  (McCann-Battelle) 
W71-11487 


RESEARCH  PROGRAM  FOR  ALERTING,  DE- 
TECTION AND  IDENTIFICATION  OF 
PATHOGENS, 

General  Electric  Co.,  Syracuse,  N.Y.  Electronics 

Lab. 

J.  R.  Gould,  O.  P.  Reynolds,  A.  M.  Van  Arendonk, 

J.  R.  Forro,  and  J.  E.  Smith. 

Available  from  the  National  Technical  Information 

Service  as  AD-71 1  672,  $3.00  in  paper  copy,  $0.95 

in    microfiche,    Air    Force    Office    of    Scientific 

Research  Contract  report  70-2356-TR,  July  1970. 

58  p.  4  fig,  28  tab,  24  ref. 

Descriptors:  *E.  coli,  *Bioindicators,  'Salmonella, 
•Gas  chromatography,  'Pollutant  identification, 
•Pathogenic  bacteria,  'Human  diseases,  Clostridi- 
um, Viruses,  Cultures,  Biochemistry. 
Identifiers:  'Staphylococcus,  Brucella,  Newcastle 
disease,  Influenza,  Yellow  fever,  Herpes  simplex, 
Sendia,  Bacillus  megaterium,  Bacillus  subtilis,  Al- 
coligines. 

This  program  assessed  the  feasibility  of  rapidly  de- 
tecting and  identifying  pathogens  when  present  in 
small  populations.  Gas  chromatography  was  used 
to  study  viruses  and  bacteria.  Both  in  vitro  and  in 
vivo  investigations  on  viruses  emphasized  the  need 
to  develop  a  method  of  extracting  products  of  in- 
terest from  infected  tissue  cultures  and  sera  that 
will  result  in  reproducible  gas  chromatographic 
data.  Viruses  studied  were  Newcastle  disease 
(NDV),  influenza  (A/PR8),  yellow  fever  (YFV), 
Sendai,  and  herbes  simplex  (HSV)  resulting  from 
the  infection  of  BHK-21  and  RK-13  cells.  With 
bacteria,  it  was  found  impossible  to  distinguish  Bru- 
cella Canis  from  other  Brucella  by  a  GC  of  their 
metabolites.  Analysis  of  the  serum  from  mice  in- 
fected with  either  Staphylococcus  aureus,  E.  coli 
K-12,  or  Clostridium  chauvoei  revealed  products 
associated  with  the  infection  within  six  hours  after 
inoculation.  Salmonella  typhimurium  and  Clos- 
tridium species  required  longer  periods.  It  was  also 
demonstrated  that  a  GC  analysis  of  the  serum  of  in- 
fected mice  could  be  used  to  differentiate  mixed  in- 
fections. An  evaluation  of  extraction  techniques  in- 
dicated that  the  use  of  semipermeable  membranes 
is  superior  to  a  head  space  technique.  (Mortland- 
Battelle) 
W7I-1  1489 
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SENSITIVITY  OF  BENTHIC  MICROFLORA  TO 
POLLUTION  GRADIENTS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

Nelson  Marshall,  Donald  M.  Skauen,  and 

Candance  A.  Oviatt. 

Available  from  the  National  Technical  Information 

Service  as  PB-192  853,  $3.00  in  paper  copy,  $0.95 

in  microfiche,  Final  Project  Report,  1970.  70  p.  9 

ref. 

Descriptors:  'Benthic  flora,  'Microorganisms, 
•Water  pollution  effects,  'Aquatic  productivity, 
Connecticut,  Rhode  Island,  Estuaries,  Shoals, 
Marshes,  Spectrometers,  Sediments,  Thermal  pol- 
lution, Trophic  level.  Domestic  wastes. 
Identifiers:  Pettaquamscutt  River  (Rhode  Island), 
Point  Judith  Pond  (Rhode  Island),  Mystic  River 
(Connecticut),  Block  Island  Sound  (Connecticut), 
Sample  preservation,  Liquid  scintillation  spec- 
trometry. 

A  method  was  developed  for  measuring  the 
productivity  of  the  benthic  microflora  community 
and  used  to  determine  the  normal  rate  of  produc- 
tivity of  the  microflora  community  of  shoal  benthic 
environments  along  the  Connecticut-Rhode  Island 
coastline.  Replicate  cores  were  obtained  from  the 
top  3/4  cm  of  sediment,  kept  intact,  and  placed  in 
separate  light  and  dark  flasks  containing  14C  in  fil- 
tered water  from  over  the  sampling  site.  The  flasks 
were  exposed  to  natural  light  for  3-1/2  hours  and 
then  transferred  to  glass  fiber  filters  and  washed  to 
remove  unbound  14C.  Each  sample  was  pul- 
verized, suspended  in  Cab-O-Sil  gel  and  counted  by 
liquid  scintillation  spectrometry.  The  method  was 
used  to  obtain  data  from  four  observation  stations, 
one  in  an  area  affected  by  heavy  domestic  pollu- 
tion, and  one  in  an  area  now  subjected  to  thermal 
pollution.  Unfortunately,  only  preoperational  data 
were  obtained  for  the  latter.  The  research  was  ter- 
minated before  all  of  the  objectives  could  be 
reached  but  the  data  are  useful  in  analyses  of 
trophic  relationships  in  shoal  benthic  environ- 
ments. The  methodology  has  been  used  to  obtain 
comparable  data  from  marsh  habitats.  (Mortland- 
Battelle) 
W71-11490 


PROCEDURES     FOR     THE     ANALYSIS     OF 
METALS,  ALLOYS,  AND  OTHER  MATERIALS 
OF  RESEARCH.  PART  5  -  AN  INVESTIGATION 
OF  THE  CHEMICAL  ANALYSIS  OF  CADMI- 
UM-ZINC ARSENIDE, 
Naval  Research  Lab.,  Washington,  D.C. 
O.  R.  Gates,  and  R.  W.  Black. 
Available  from  the  National  Technical  Information 
Service  as  AD-7 1 3  062,  $3.00  in  paper  copy,  $0.95 
in  microfiche,  NRL  Report  7146,  September  17, 
1970.  22  p.  3  fig,  4  tab,  4  ref. 

Descriptors:  'Spectrophotometry,  *Arsenic  com- 
pounds, *Polarographic  analysis,  Gravimetric  anal- 
ysis, Volumetric  analysis,  Separation  techniques, 
Heavy  metals. 
Identifiers:  *Cadmium,  *Zinc,  Atomic  absorption. 

Cadmium-zinc  arsenide,  which  is  used  for  semicon- 
ductor devices,  has  been  analyzed  by  a  combina- 
tion of  chemical  and  instrumental  techniques.  The 
following  combined  wet-chemical  and  atomic  ab- 
sorption spectrophotometry  technique  has  been 
evolved  that  is  capable  of  providing  good  analytical 
data:  The  arsenic  is  reduced  to  the  trivalent  state 
with  hydrazine  sulfate,  distilled  as  the  trichloride, 
and  titrated  with  a  standard  iodine  solution.  Work- 
ing with  an  aliquot  of  the  solution  remaining  in  the 
distilling  flask,  the  cadmium  and  zinc  are  separated 
with  hydrogen  sulfide  and  determined  as  their 
respective  sulfates.  The  cadmium  and  zinc 
residues,  after  being  weighed,  are  redissolved, 
diluted  to  definite  volumes,  and  examined  by 
atomic  absorption  spectrophotometry  to  deter- 
mine, and  make  proper  adjustments  for,  the 
amount  of  zinc  in  the  cadmium  residue  and  the 
amount  of  cadmium  in  the  zinc  residue.  Aliquots  of 
the  solution  remaining  in  the  distilling  flask  may 
also  be  analyzed  spectrophotometrically  to  deter- 


mine the  effectiveness  of  the  arsenic  distillation 
and  analyzed  polarographically  to  provide  addi- 
tional cadmium  and  zinc  data.  Using  a  1 M  ammoni- 
um chloride-ammonium  hydroxide  solution  as  the 
supporting  electrolyte  and  a  gelatin  solution  to  sup- 
press the  zinc  maxima,  excellent  polarographic  dif- 
fusion current  patterns  are  obtained  for  both  cad- 
mium and  zinc.  (McCann-Battelle) 
W71-11491 


OBSERVATIONS  OF  CARBON  DIOXIDE  IN 
THE  SURFACE  WATERS  OF  THE  EASTERN 
NORTH  PACIFIC  OCEAN  AND  THE  BERING 

SEA, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

J.  J.  Kelley,  and  A.  Hanson. 

Available  from  the  National  Technical  Information 

Service  as  AD-7 1  2  545,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Scientific  Report  No.  6,  July  1970. 

38  p.  5  fig,  6  tab,  2ref.ONR. 

Descriptors:  'Carbon  dioxide,  'Salinity,  'Solubili- 
ty, Analytical  techniques,  Oxygen,  Calibration, 
Surface  waters,  Pacific  Ocean,  Instrumentation, 
Automation,  Infrared  radiation,  Water  tempera- 
ture. 

Identifiers:  'Infrared  analyzer,  Bering  Sea,  Data 
recorders. 

Measurements  of  the  equilibrium  concentration  of 
carbon  dioxide  in  the  air  and  surface  waters  of  the 
North  Pacific  Ocean  and  the  Bering  Sea  are 
presented.  The  analytical  system,  which  included  a 
mechanical  sea  water  equilibrator,  infrared 
analyzer,  automatic  cycling  control,  recorders, 
reference  gases,  and  freezer,  was  installed  in  the 
wet  laboratory  of  the  OCEANOGRAPHER.  Air, 
reference  gases,  and  air,  after  equilibration  with  sea 
water,  were  automatically  analyzed  for  C02  by  in- 
frared analysis.  A  complete  cycle  took  30  minutes. 
Calibration  data  for  the  infrared  analyzer  system, 
and  observations  of  sea  surface  temperature,  ox- 
ygen solubility,  and  salinity  are  given  along  with  a 
flow  diagram  of  the  system.  (McCann-Battelle) 
W71-11492 


A    STUDY    OF    PHYTOPLANKTON    IN    THE 
LESSER  ANTILLES  REGION, 

Lamont-Doherty         Geological  Observatory, 

Palisades,  N.Y. 

Paul  E.  Hargraves,  Robert  W.  Brody,  and  Paul  R. 

Burkholder. 

Bulletin  of  Marine  Science,  Vol.  20,  No.  2,  p  331- 

349,  June  1 970.  2  fig,  4  tab,  26  ref. 

Descriptors:  'Phytoplankton,  'Benthic  flora, 
•Nutrients,  Puerto  Rico,  Chlorophyll,  Neritic,  Sea- 
water,  Plankton  nets,  Samples,  Bathythermo- 
graphs, Dinoflagellates,  Cyanophyta,  Tropical  re- 
gions, Phosphates,  Nitrates,  Systematics. 
Identifiers:  Antilles,  Trinidad,  Sample  preservation, 
Silicoflagellates,  Caribbean,  Bacillariophyta. 

In  a  marine  biological  survey  of  the  Antillean  re- 
gion between  Puerto  Rico  and  Trinidad,  205  spe- 
cies of  net  phytoplankton  were  identified.  Benthic 
organisms  were  more  often  observed  at 
'downstream'  stations  near  islands,  where 
chlorophyll  values  averaged  0.38  mg/cu  m  at  16 
stations  as  compared  with  an  average  of  0.1 1  mg/cu 
m  at  30  'upstream'  stations.  Growth  of  phytoplank- 
ton was  generally  limited  by  low  nutrients  (average 
nitrate  0.18  microgram-at  0.1  at  surface  stations) 
in  the  thermally  stratified  120-meter  photic  zone. 
More  abundant  phytoplankton  and  nutrients  near 
Trinidad  are  apparently  related  to  land  drainage 
and  strong  westerly  currents.  (Mortland-Battelle) 
W71-1  1493 


MERCURY     IN     THE     NATURAL     ENVIRON- 
MENT: A  REVIEW  OF  RECENT  WORK, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
I.  R.  Jonasson. 

Geological  Survey  of  Canada  Paper  70-57,  1970. 
39  p.  245  ref. 


Descriptors:  'Neutron  activation  analysis,  'Spec- 
troscopy, Chromatography,  Sampling,  Path  of  pol- 
lutants, Groundwater,  Rivers,  Saline  water,  Heavy 
metals,  Soils. 

Identifiers:  'Mercury,  'Atomic  absorption,  'Cata- 
lytic methods,  'Mass  spectrometry,  U.S.S.R.,  Mer- 
cury compounds,  Methylation. 

A  review  of  mercury  in  the  natural  environment  is 
presented  to  cover  the  literature  published  since 
the  last  major  review  which  is  that  of  James  ( 1962). 
No  attempt  is  made  to  give  a  complete  bibliography 
of  what  has  appeared  in  the  scientific  literature  but 
rather,  a  comprehensive  selection  of  what  are  con- 
sidered to  be  the  significant  contributions  to  cur- 
rent knowledge  is  presented.  The  review  is  divided 
into  sections  on  analysis  for  mercury  and  com- 
pounds, mercury  in  natural  waters,  aspects  of  pol- 
lution by  mercury,  and  advances  in  the  geochemis- 
try of  mercury  in  soils,  ores  and  rocks.  (McCann- 
Battelle) 
W71-11494 


THE  FACILE  DEGRADATION  OF  p,p'-DDT  VIA 
p,p -DDD  USING  CHROMOUS  CHLORIDE  AS 
REDUCING  AGENT, 

Department   of   Agriculture,    Ottawa    (Ontario). 
Plant  Products  Div. 
A.  S.  Y.  Chau,  and  W.  P.  Cochrane. 
Bulletin  of  Environmental  Contamination  and  Tox- 
icology, Vol.  5,  No.  2,  p   133-138,  March/April 
1970.  2  fig,  1  tab,  18  ref. 

Descriptors:  *DDT,  'Gas  chromatography,  Reduc- 
tion (Chemical). 

Identifiers:  *DDD,  'Chromous  chloride, 
Dechlorination,  DCS,  DDNU,  DDMU,  DBP 
metabolites,  Electron  capture. 

In  order  to  investigate  the  degradation  products  of 
p,p'-DDT,  the  pesticide  was  reacted  with  aqueous 
chromous  chloride  and  the  resulting  solution 
analyzed  using  an  electron  capture,  gas-liquid  chro- 
matograph.  Chromatograms  indicated  that  three 
major  products  and  three  minor  components  were 
present.  Approximately  45-55  percent  of  the  reac- 
tion mixture  was  composed  of  DCS;  35-45  percent 
was  DDNU,  DBP,  and  DDMU  together;  and  5  per- 
cent was  unreacted  p,p'-DDT,  p,p'-DDD,  and  o,p'- 
DDT.  The  presence  of  degradation  products  was 
confirmed  by  further  analyses.  (McCann-Battelle) 
W71-11495 


A    SIMPLE    TEST    FOR    DIFFERENTIATION 
BETWEEN  E.  COLI  AND  A.  AEROGENES, 

Technion-Israel  Inst,  of  Tech.,  Haifa.  Sanitary  En- 
gineering Labs. 

Netty  Buras,  and  Yehuda  Kott. 
Water  Research,  Vol.  3,  p  973-978,  1969.  3  fig,  2 
tab,  13  ref. 

Descriptors:  'Bioindicators,  *E.  coli,  Water  quality 
control,  Analytical  techniques,  Bacterial  isolations, 
Coliforms,  Membranes,  Microbiological  method. 
Identifiers:  A.  aerogenes. 

A  simple  test  is  proposed  based  on  a  modification 
of  the  selective  mFC  medium  and  optimal  incuba- 
tion temperature  (37C).  Under  these  specific  con- 
ditions E.  coli  develop  into  dark  blue  colonies, 
whereas  A.  aerogenes  into  pink  ones.  The  inter- 
mediate coliform  bacteria  appear  greenish-blue  or 
pink,  depending  on  their  relation  (closeness)  to  E. 
coli  or  A.  aerogenes.  (Little-Battelle) 
W71-11497 


PESTICIDES  IN  WATER:  COPPER  SULFATE 
IN  FLOODED  CRANBERRY  BOGS, 

Massachusetts  Univ.,  East  Wareham.  Cranberry 
Experiment  Station. 

Karl  H.  Deubert,  and  Irving  E.  Demoranville. 
Pesticides  Monitoring  Journal,  Vol.  4,  No.  1,  p  11- 
13,  June  1970.  1  tab,  7  ref. 

Descriptors:  'Copper  sulfate,  'Algae,  'Flood- 
water,  'Path  of  pollutants,  Dieldrin,  DDT,  Organic 
matter,  Analytical  techniques,  Sampling,  Mas- 
sachusetts, Pollutant  identification. 
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Identifiers:  'Cranberry  bogs. 

Cranberry  bogs  are  treated  with  copper  sulfate  to 
control  algal  growth.  In  order  to  assess  possible 
water  pollution  after  release  of  treated  floodwater 
into  streams  and  ponds,  the  rate  at  which  copper 
disappeared  from  the  water  after  treatment  was 
monitored  in  two  separate  bogs.  In  both  bogs  the 
concentration  of  copper  25  hours  after  application 
was  higher  than  expected  due  to  smaller  volumes  of 
floodwater.  During  the  first  6  days  after  treatment, 
copper  concentrations  decreased  rapidly  and  after 
10  days  about  95  percent  of  the  copper  had  disap- 
peared. When  floodwater  was  released  about  4 
weeks  after  treatment,  the  concentration  of  copper 
was  at  the  same  level  found  in  the  water  prior  to 
treatment.  (McCann-Battelle) 
W71-11498 


MEMBRANE   FILTER   TECHNIQUE   INNOVA- 
TIONS, _   . 
Denver  Board  of  Water  Commissioners,  Colo. 
William  R.  Van  Nattan. 

American  Water  Works  Association  Journal,  Vol. 
62,  No.  10,  p  616-619,  October  1970.  4  fig. 

Descriptors:  •Membranes,  'Test  procedures, 
•Aquatic  microbiology.  Sampling,  Fresh  water, 
Data  collections,  Water  analysis,  Coliforms  Repli- 
cation, Sterilization,  Fecal  streptococci,  Colorado. 
Identifiers:  'Membrane  filters,  'Data  interpreta- 
tion, Data  recording,  Denver  Board  of  Water  Com- 
missioners. 

Methods  of  avoiding  sample  contamination, 
replicating  membrane  filters,  interpreting  test 
results,  and  miscellaneous  applications  of  mem- 
brane filters  are  described.  The  methods  are  em- 
ployed by  the  Quality  Control  Laboratory  of  the 
Denver  Board  of  Water  Commissioners.  (Little- 
Battelle) 
W71-11499 


DETECTION  OF  MERCURY  AND  ALKYLMER- 
CURY  COMPOUNDS  BY  REVERSED-PHASE 
THIN-LAYER  CHROMATOGRAPHY, 

Institute  of  Public  Health,  Tokyo  (Japan). 
Ryuzo  Takeshita,  Hirokatsu  Akagi,  Masahiko 
Fujita.and  Yoneji  Sakagami. 

Journal  of  Chromatography,  Vol  51,  No  2,  p  283- 
288,  September  16,  1970.  1  fig,  2  tab,  7  ref. 

Descriptors:  'Chromatography,  Fish,  Foods, 
Sewage,  Copper,  Heavy  metals. 
Identifiers:  'Mercury,  Avicel  SF,  Liquid  paraffin, 
Corn  starch,  Chemical  interference,  Lead,  Tin,  Re- 
agents, Adsorbents,  Thin-layer  chromatography, 
Methyl  mercury,  Mercury  dithizonate. 

A  reversed-phase  thin-layer  chromatographic 
method  for  separation  and  detection  of  the 
dithizonates  of  inorganic  mercury  compounds  and 
a  series  of  alkylmercury  compounds  was  in- 
vestigated. The  compounds  investigated  were  the 
dithizonates  and  chlorides  of  mercury,  methylmer- 
cury,  ethylmercury,  n-propylmercury,  n-butylmer- 
cury,  n-amylmercury,  n-octylmercury,  and  stearyl- 
mercury.  The  specificity  of  this  method  was  that  all 
the  compounds  tested  were  distinctly  separated 
and  detected  with  high  sensitivity.  The  detection 
limits  of  the  dithizonates  ranged  from  0.01  to  0  1 
microgram  and  for  the  chlorides  ranged  from  _004 
to  057  microgram.  The  influence  of  some  of  the 
other  inorganic  metals  and  excess  dithizone  was 
also  examined.  The  method  is  applicable  to  the 
separation  and  identification  of  mercury  com- 
pounds in  foods  and  sewages.  (McCann-Battelle) 

W7I-I1505 


DESIGN  OF  A  COLUMN  FOR  THE  GAS  CHRO- 
MATOGRAPHIC ANALYSIS  OF 
CHLORINATED        HYDROCARBON        PESTI- 

C'IDFS 

Commonwealth     Lab.,     Melbourne     (Australia). 

Customs  House. 

Ian  S.  Taylor. 

Journal  of  Chromatography,  Vol  52,  No  1,  p  141- 

144,  October  7,  1970.  2  fig,  2  tab,  3  ref. 


Descriptors:  'Chlorinated  hydrocarbon  pesticides, 
•Gas  chromatography,  'Separation  techniques, 
Dieldrin,  Heptachlor,  Aldrin,  DDT,  Endrin,  Pesti- 
cide residues. 

Identifiers:  HCB,  Methoxychlor,  Chlordane, 
Alpha-BHC,  Lindane,  Telodrin,  DDD. 

The  theory  of  separation  of  pesticides  by  order  of 
their  vapor  pressure  using  mixed  stationary  phases 
is  described.  In  experimental  work,  retention  data 
were  collected  for  chlorinated  hydrocarbon  pesti- 
cides using  the  following  stationary  phases:  DC- 100 
(methyl  silicone),  QF-one  (trifluro  propyl  methyl 
silicone);  XE-60  (cyanoethyl  methyl  and  dimethyl 
silicone);  zonyl  E-7  (fluoroalkyl  pyromellitie 
ester);  NPGS  (poly  (neopentyl  glycol  succinate), 
(HI-EFF  3B)).  Of  those  phases  that  satisfactorily 
separated  HCB,  alpha-BHC,  and  lindane,  XE-60 
and  QF-1  do  not  distinguish  sufficiently  between 
DDD  and  DDT,  and  zonyl  appears  to  cause  some 
breakdown  of  DDT.  NPGS  seems  more  useful, 
although  separation  of  DDE  and  dieldrin  is  in- 
adequate. As  QF-one  selectively  retains  the  ox- 
ygenated compound  dieldrin,  the  possibility  of 
using  it  to  modify  a  column  of  NPGS  emerged. 
(Mortland-Battelle) 
W71-11506 

TRACE  METAL  ANALYSIS  BY  COMBINED 
THIN-LAYER  CHROMATOGRAPHY  INCOR- 
PORATING FLUORESCENT  SUPPORT  AND 
RING  OVEN  COLORIMETRY, 

Delhi  Univ.  (India).  Dept  of  Chemistry. 
K.  N.  Johri,  and  Harish  C.  Mehra. 
Microchemical  Journal,  Vol  15,  No  4,  p  642-648, 
December  1970.  2  fig,  2  tab,  10  ref. 

Descriptors:  'Gas  chromatography,  'Colorimetry, 
•Ions,  'Separation  techniques,  Heavy  metals, 
Copper,  Cobalt. 

Identifiers:  'Thin-layer  chromatography,  'Cadmi- 
um ions,  Lead  ions,  Bismuth  ions,  Uranium  ions, 
Thorium  ions,  Nickel  ions. 

Clean  and  rapid  analytical  separation  of  microgram 
quantities  of  Pb  (II),  Bi  (III),  U  (VI),  Th  (IV),  Cu 
(II),  Ni  (II),  Co  (II),  and  Cd  (II)  from  their  mixed 
solutions  was  accomplished  by  ascending  thin-layer 
chromatography.  A  silica  gel  support  was  used  and 
evaluation  was  done  by  a  ring  oven  colorimetry 
technique.  For  separation  of  Pb  (II),  Bi  (HI),  U 
(VI)  and  Th  (IV),  methylethyl  ketone  must  be 
present  in  the  solvent  to  prevent  tailing  of  the  spots. 
For  separation  of  the  other  ions,  acetic  acid  in  the 
solvent  system  serves  the  same  purpose.  For 
evaluation,  the  delineated  spots  were  scooped  out 
with  the  help  of  a  Mottier  gadget,  and  the  collected 
material  was  transferred  to  paper  set  on  the  ring 
oven.  Potassium  thiocarbonate  and  other 
chromogenic  reagents  were  used  for  colorimetry  to 
compute  the  results.  (Mortland-Battelle) 
W71-11513 


ranged  between  2.3  and  5.4  ppm  while  whole 
eviscerated  fish  contained  3.6-57  ppm  fluoride. 
The  results  show  that  there  will  be  significant  varia- 
tions in  the  fluoride  content  offish  protein  concen- 
trate. The  species  of  fish  used  as  the  raw  material  is 
probably  the  most  important  factor  in  fluoride 
level,  but  large  variations  may  be  expected  within 
each  species.  Studies  are  underway  to  establish  the 
sources  and  fate  of  the  fluoride  in  the  FPC  process 
as  well  as  to  devise  a  means  to  decrease  the  level  of 
fluoride  in  this  product.  (McCann-Battelle) 
W71-11514 


FLUORIDE  CONTENT  OF  FISH  PROTEIN 
CONCENTRATE  AND  RAW  FISH, 

Fisheries    Research    Board    of   Canada,    Halifax 

(Nova  Scotia).  Halifax  Lab. 

P  J  Ke  H.  E.  Power,  and  L.  W.  Regier. 

Journal  of  the  Science  of  Food  and  Agriculture 

Vol21,No  2,  p  108-109,  February  1970.  3  tab,  16 

ref. 

Descriptors:  'Fluorides,  'Herring,  'Analytical 
techniques,  Distillation,  Membrane  processes, 
Electrodes.  ._ 

Identifiers:  'Fish  protein  concentrate,  'Specific 
ion  meter,  'Fluoride  solid-membrane  electrode, 
Cod  Haddock,  Capelin,  Dogfish,  Skate,  Canada. 


The  fluoride  content  of  fish  protein  concentration 
(FPC)  prepared  by  the  Halifax  isopropanol  process 
and  also  of  several  possible  raw  materials  was 
determined  by  distillation  without  fusion.  The  con- 
centration of  fluoride  in  this  dry  material  ranged 
from  20  to  760  ppm  and  was  dependent  upon  the 
raw  materials.  The  major  source  of  the  fluoride  was 
the  bones  which  were  incorporated  in  the  product 
to   a   variable   extent.   The   levels   in   fresh   fillets 


ANALYSIS  OF  TRACE  ELEMENTS  IN 
SEAWEED,  ,M 

Central  Inst,  for  Industrial  Research,  Oslo  (Nor- 
way). 
G.  Lunde. 

Journal  of  the  Science  of  Food  and  Agriculture, 
Vol  21,  No  8,  p  416-418,  August  1970.  4  tab,  18 
ref. 

Descriptors:  'Aquatic  algae,  'Neutron  activation 
analysis,  'Trace  elements,  Copper,  Molybdenum, 
Manganese,  Cobalt,  Iron,  Industrial  wastes,  Sewage 
effluents,  Pollutant  identification. 
Identifiers.  'Atomic  absorption,  Arsenic,  Seleni- 
um, Zinc,  Antimony,  Norway,  Ashing,  Biological 
magnification,  Pelvetia  canaliculata,  Fucus  ser- 
ratus,  Fucus  spiralis,  Fucus  vesiculosus,  Laminaria 
digitata,  Laminaria  hyperborea,  Ascophyllum 
nodosum,  Gigartina  mamillosa,  Rhodymenia  pal- 
mata. 

The  following  trace  elements  have  been  analyzed 
by  neutron  activation  and  atomic  absorption  in 
various  algae  samples,  arsenic,  copper,  molyb- 
denum, manganese,  zinc,  cobalt,  antimony,  seleni- 
um and  iron.  The  ash  content  has  also  been  deter- 
mined. The  samples  were  collected  from  two  dif- 
ferent localities  in  Norway,  one  (Trondheimsfjord) 
characterized  by  a  relatively  strong  influence  of 
river  water,  industrial  waste  etc.;  the  other  (Reine 
in  Lofoten)  is  free  from  this  type  of  contamination. 
In  the  case  of  two  species,  Ascophyllum  nodosum 
and  Laminaria  hyperborea,  the  variation  in  the 
content  of  trace  elements  has  been  studied  during  a 
one-year  period,  samples  being  taken  every  second 
month.  Considerable  differences  in  the  content  of 
trace  elements  was  found  between  the 
Laminariaceae  and  Fucaceae.  The  results  indicate 
that  the  marine  algae  generally  contain  larger  con- 
centrations of  the  trace  elements  analyzed,  espe- 
cially arsenic,  than  do  terrestrial  plants.  Arsenic  is 
enriched  in  marine  algae  by  a  factor  of  200  to  500. 
More  attention  should  be  focused  on  how  this  ele- 
ment occurs  and  whether  or  not  it  has  any 
physiological  role  in  marine  algae.  (Mortland-Bat- 
telle) 
W71-11515 

CHLORINE  RESIDUAL  ANALYZER/MONITOR 
CHALLENGES  NEED  FOR  SIMPLICITY,  AC- 
CURACY, RELIABILITY, 

Capital  Controls  Co.,  Inc.,  Colmar. 
N.K.Stenberg.  .„«,.«      a, 

Water  and  Wastes  Engineering,  Vol  7,  No  1  2,  p  4 1- 
42,  December  1970.  2  fig. 

Descriptors:  'Chlorine,  'Sewage  effluents,  'Moni- 
toring, Electrodes,  Calibration,  Copper,  Gold,  In- 
strumentation, Hardness  (Water),  Hydrogen  ion 
concentration,  Analysis. 
Identifiers:  'Chlorine  residual  analyzer. 

A  chlorine  residual  analyzer  has  been  developed 
for  simple,  accurate,  and  reliable  measurement  of 
water  or  waste  water  effluents.  The  analyzer  con- 
tains a  measuring  cell  that  continuously  samples 
water  flowing  between  metal  electrodes  where  a 
current,  proportional  to  the  chlorine  residual,  is 
generated.  The  cell  output  is  an  electrical  current 
that  can  be  readily  adapted  to  recording  instru- 
ments operating  in  the  microammeter  range.  Addi- 
tional advantages  of  the  analyzer  are:  simple  con- 
struction and  installation,  elimination  of  frequent 
adjustments  and  calibration,  simple  and  accurate 
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leans  of  feeding  reagents,  high  speed  of  response, 
ositive  cleanliness  of  electrode  surfaces,  constant 
unple  flow,  temperature  compensation  and  provi- 
on  for  pH  compensation.  (McCann^Battelle) 
m-11518 


HE  EFFECTS  OF  SERUM  COMPONENTS  ON 
HE  AGGLUTINATION  OF  GRAM-NEGATIVE 
ACTERIA, 

IcGill    Univ.,    Montreal    (Quebec).     Dept.    of 

[icrobiology  and  Immunology. 

.  Melching,  and  S.  I.  Vas. 

anadian  Journal  of  Microbiology,  Vol  16,  No  2,  p 

21-124,  February  1970.  2  tab,  22ref. 

escriptors:  *E.  coli,  'Bioindicators,  'Cultures. 
lentifiers:  Agglutination  titers,  Serum,  Agar,  Sal- 
onella      newport.      Salmonella      typhimurium, 
roteusOX19. 

uring  a  study  of  the  effect  of  serum  on  bacterial 
; lis  (E.  coli),  it  was  observed  that  the  addition  of 
esh  guinea  pig  serum  to  an  agglutination  test  in- 
eased  the  agglutination  titer.  Absorption  of  fresh 
:rum  with  homologous  bacterial  cells  did  not 
:move  the  activity.  Exposure  of  fresh  serum  to  56 
for  30  min,  0.01  M  ethylenediaminetetraacetic 
:id  (EDTA),  or  150  microgram/ml  of 
popolysaccharide  significantly  decreased  its  ac- 
vity.  This  reaction  was  shown  to  be  initiated  at  37 
,  but  not  at  0  C,  thus  indicating  an  enzymatic 
taction,  possibly  that  of  the  complement  system. 
ther  sources  of  fresh  serum  were  also  found  to 
lediate  this  reaction.  Although  this  phenomenon 
squires  further  investigation,  it  should  be  con- 
dered  when  evaluating  the  bactericidal  effect  of 
;rum  from  plate  counts,  as  some  decrease  in  num- 
ers  could  be  due  to  agglutination.  (Mortland-Bat- 
:lle) 
H1-I1524 


RSENIC  AND  PHOSPHATE:  MEASURED  BY 
ARIOUS  TECHNIQUES, 

linnesota     Univ.,     Minneapolis.      Limnological 

esearch  Center. 

Dseph  Shapiro. 

cience.  Vol   171,  No  3968,  p  234,  January  22, 

971.3ref. 

•escriptors:    'Arsenic   compounds,   'Phosphates, 
Analytical  techniques,   Aquatic  plants.  Path  of 
ollutants,  Minnesota,  New  York,  Lakes. 
Jentifiers:  Harvey  method,  Stephens  technique. 

lost  analytical  techniques  for  measuring 
hosphates  in  water  is  not  distinguished  between 
hosphate  and  arsenate.  When  large  concentra- 
ions  of  arsenic  are  present,  measurements  for 
hosphates  are  erroneous.  While  the  Stephens 
:chnique  eliminates  some  of  the  errors  of  the  Har- 
ey  method,  this  technique  is  not  entirely  free  of  ar- 
enate  interference.  The  author  and  others  have 
eveloped  a  bioassay  that  completely  eliminates  ar- 
enate  interference.  No  details  of  the  method  are 
iven.  (Mortland-Battelle) 
V71-11525 


EASONAL    CHANGES   IN   THE   ZOOPLANK- 

'ON  OF  SOUTH  BISCAYNE  BAY  AND  SOME 

'ROBLEMS  OF  ASSESSING  THE  EFFECTS  ON 

"HE  ZOOPLANKTON  OF  NATURAL  AND  AR- 

riFICIAL  THERMAL  AND  OTHER  FLUCTUA- 

"IONS, 

losenstiel   School   of  Marine    and    Atmospheric 

iciences,  Miami,  Fla. 

;or  primary  bibliographic  entry  see  Field  05C. 

V71-11526 


rAXONOMY  AND  DISTRIBUTION  PATTERNS 
)F  PLANKTONIC  DIATOMS  IN  THE  EQUA- 
rORIAL  PACIFIC, 

^kademiya   Nauk  SSSR,   Moscow.   Institut  Oke- 

inologii. 

r.  V.  Belyayeva. 

Dceanology  (USSR),  Vol   10,  No   I,  p   101-107, 

1970.  6  fig,  1  tab,  15ref. 


Descriptors:  'Diatoms,  'Phytoplankton,  'Pacific 
Ocean,  'Algae. 

Identifiers:  Juday  net,  Asterolampra  marylandica, 
Asterolampra  heptactis,  Bacteriastrum  comosum, 
Chaetoceros  atlanticus  var.  neapolitana, 
Chaetoceros  coarctatus,  Chaetoceros  lorenzianus, 
Chaetoceros  messanensis,  Chaetoceros  peruvianus, 
Cladogramma  kolbei,  Cladogramma  crenulatus, 
Cladogramma  lineatus-excentricus,  Cladogramma 
nodulifer,  Dactyliosolen  mediterraneus, 

Ethmodiscus  gazellae,  Ethmodiscus  rex,  Hemiaulus 
hauckii,  Hemidiscus  cuneiformis,  Planktoniella  sol, 
Podosira  sp.,  Rhizosolenia  alata,  Rhizosolenia 
bergonii,  Rhizosolenia  calcar-avis,  Rhizosolenia 
castracanei,  Rhizosolenia  styliformis,  Roperia  tes- 
sellata,  Roperia  tessellata  var.  ovata,  Thalassiosira 
decipiens,  Thalassiosira  subtilis,  Triceratium  cin- 
namomeun  var.  minor,  Amphora  sp.,  Nitzschia 
aequatorialis,  Nitzschia  bicapitata,  Nitzschia 
braarudii,  Nitzschia  delicatissima,  Nitzschia 
marina,  Nitzschia  sicula,  Pseudoeunotia  doliolus, 
Stigmaphora  rostrata,  Thalassionema  nitzschioides 
var.  obtusa,  Thalassionema  nitzschioides  var.  par- 
va,  Thalassiothtix  gibberula,  Thalassiothtix  vanhof- 
fenii,  Tropidoneis  sp. 

The  content  and  distribution  of  diatoms  in  the 
plankton  of  the  equatorial  part  of  the  Pacific  Ocean 
were  studied  on  four  meridional  sections  along  1 60 
E  long,  and  176,  154  and  1 40  W  during  September- 
December  1961.  The  phytoplankton  collections 
were  made  with  a  Juday  net  to  a  depth  of  100  m. 
All  the  diatoms  found  in  this  region  are  listed 
together  with  an  indication  of  the  frequency  of  oc- 
currence of  each  species  on  the  sections.  Ninety- 
seven  planktonic  diatomaceous  algae  were  found  in 
the  central  and  eastern  parts  of  the  Pacific  Ocean: 
86  of  them  were  identified  as  to  species,  9  only  as 
to  genus,  and  two  of  the  diatoms  have  not  been 
identified  as  to  genus.  Most  of  the  diatoms  in  our 
region  are  tropical  species.  Eighteen  of  the  species 
occur  not  only  in  the  tropical  regions  but  also  in  the 
boreal  region  ( 1 2  species)  or  in  the  Antarctic  re- 
gion (6  species).  The  widely  diffused 
(cosmopolitan)  species  found  amounted  to  13. 
(McCann-Battelle) 
W71-11527 


SPATIAL  HOMOGENEITY:  STATISTICAL 
ANALYSES  OF  UNISPECIES  AND  MULTISPE- 
CIES  POPULATIONS  OF  FORAMINIFERA, 

Smithsonian  Institution,  Washington,  D.C.  Div.  of 
Invertebrate  Paleontology. 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-1  1528 


CALCIUM    AND    STRONTIUM    DISCRIMINA- 
TION BY  AQUATIC  PLANTS, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-11529 


POTENTIOMETRIC  MICRODETERMINATION 
OF  PHOSPHATE  WITH  AN  ION-SELECTIVE 
LEAD  ELECTRODE, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

Walter  Selig. 

Mikrochimica  Acta,  p  564-57 1 ,  1970.  3  fig,  4  tab,  8 

ref. 

Descriptors:  'Phosphates,  'Electrodes,  'Poten- 
tiometers, Sulfates,  Organic  matter,  Volumetric 
analysis,  Nitrates,  Chlorides,  Fluorides,  Silicates. 
Identifiers:  'Chemical  interference,  Inorganic 
material.  Oxalate,  Lead  perchlorate.  Lead  sulfate, 
Molybdates,  Tungstates,  Chromates. 

Lead-specific  electrodes  have  been  used  for  the 
determination  of  sulfate  in  inorganic  and  organic 
materials,  and  for  the  determination  of  oxalate. 
These  anions  have  been  determined  by  poten- 
tiometric  titration  with  lead  perchlorate,  in  a  par- 
tially nonaqueous  medium  needed  to  reduce  the 
solubilities  of  the  various  lead  salts  and  thus 
enhance  the  potential  breaks  near  the  endpoints  of 


the  titrations.  Phosphate  forms  as  extremely  insolu- 
ble lead  salt  which  titrates  potentiometrically  with 
lead  perchlorate  in  an  aqueous  medium.  Solutions 
have  to  be  buffered  to  pH  82  5  to  8.75  for 
precipitation  of  the  normal  orthophosphate. 
Sulfate  and  nitrate  do  not  interfere,  while  chloride 
and  fluoride  cause  slightly  high  results.  Silicate 
should  not  be  present  in  amounts  larger  than  the 
phosphate.  Anions  which  form  an  insoluble  lead 
salt  with  a  solubility  product  smaller  than  that  of 
lead  sulfate,  such  as  molybdate,  tungstate,  and 
chromate  will  interfere  in  this  determination.  (Mc- 
Cann-Battelle) 
W71-11530 


THE  USE  OF  COLLABORATIVE  STUDIES  TO 
EVALUATE  WATER  ANALYSIS  INSTRU- 
MENTS, 

Environmental  Control  Administration,  Cincinnati, 

Ohio. 

Earl  F.  McFarren,  and  Raymond  J.  Lishka. 

Journal  Water  Pollution  Control  Federation,  Vol 

43, No  l,p  67-72,  January  1 97 1 .  9  tab,  5  ref. 

Descriptors:  'Evaluation,  'Instrumentation, 
Fluoride,  Electrodes,  Pesticides,  Gas  chromatog- 
raphy, Copper,  Manganese,  Spectrophotometry, 
Phosphates,  Nitrates,  Ammonia,  Nutrients. 
Identifiers:  Zinc,  Atomic  absorption  spec- 
trophotometer, Auto-analyzer,  Collaborative  stu- 
dies. 

With  the  great  number  of  instruments  necessary  to 
operate  a  water  chemistry  laboratory  and  the  nu- 
merous models  of  each  type  of  instrument  that  are 
available,  some  rational  means  is  needed  to  select 
the  instrument  most  satisfactory  for  a  particular 
purpose.  This  paper  suggests  that  the  best  means  of 
evaluating  instruments  may  be  by  collaborative 
study  in  which  the  results  would  present  the  objec- 
tive evaluations  of  many  laboratories.  As  examples 
of  how  this  might  work,  the  results  of  four  recent 
Analytical  Reference  Service  studies  are  presented. 
Although  these  studies  were  designed  to  evaluate 
specific  methods,  evaluation  of  instruments  was  a 
necessary  part  of  the  procedure.  The  four  examples 
dealt  with  fluoride,  pesticides,  metals,  and 
nutrients.  These  studies  indicate  that  this  is  a 
satisfactory  means  of  evaluation.  However,  to  be 
meaningful,  results  from  at  least  six  laboratories 
must  be  available  for  each  instrument  evaluated. 
(Mortland-Battelle) 
W71-11532 


THE  DETERMINATION  OF  SULPHATE  IN  SEA 
WATER  BY  MEANS  OF  PHOTOMETRIC 
TITRATION  WITH  HYDROCHLORIC  ACID  IN 
DIMETHYL  SULPHOXIDE, 

Goteborg   Univ.    (Sweden).    Dept.   of  Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-11536 


A  RAPID  SEMI-AUTOMATIC  METHOD  FOR 
THE  DETERMINATION  OF  THE  TOTAL  HA- 
LIDE  CONCENTRATION  IN  SEA  WATER  BY 
MEANS  OF  POTENTIOMETRIC  TITRATION, 

Goteborg   Univ.    (Sweden).    Dept.    of  Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-11537 


A  RAPID  METHOD  FOR  THE  DETECTION 
AND  DETERMINATION  OF  CAPTAN, 

Central  Food  Technological  Research  Inst., 
Mysore  (India). 

K.  Visweswariah,  M.  Jayaram,  and  S.  K.  Majumder. 
Analytica  Chimica  Acta,  Vol  52,  No  3,  p  559-561, 
December  1970.  9  ref. 

Descriptors:  'Fungicides,  'Analytical  techniques, 

•Pollutant  identification,  Aldrin,  DDT,  Dieldrin, 

Hydrolysis. 

Identifiers:  'Captan,  Lindane,  BHC,  Malathion. 
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Group  5A— Identification  of  Pollutants 

The  reaction  of  Captan  with  monoethanolamine  in 
the  presence  of  insecticides  such  as  Aldrin,  DDT, 
BHC  Malathion  can  be  used  for  quantitative 
identification.  Captan  when  hydrolysed  with 
monoethenolamine  for  1  min  in  a  boiling  water 
bath  turns  immediately  blue,  which  gradually 
becomes  yellow  on  further  heating;  concentrations 
of  Captan  above  100  micrograms  under  identical 
conditions  first  turn  pale-yellow  and  then  orange 
red  on  prolonged  heating.  The  chlorinated  insecti- 
cides like  BHC,  DDT,  Lindane,  Aldrin,  Dieldnn 
and  Endrin  did  not  produce  the  blue  color,  hence 
the  reaction  can  also  be  used  to  distinguish  Captan 
from  the  other  chlorinated  insecticides.  Captan  was 
determined  in  different  formulations  consisting  of 
starch  and  Captan,  by  means  of  a  calibration  curve, 
and  it  was  established  that  the  precision  of  the 
method  was  plus  or  minus  2.5  percent.  Captan  in 
amounts  above  100  micrograms  produced  different 
colors  depending  on  the  quantity,  when  hydrolysed 
with  monoethanolamine  for  10  min,  a  yellow  color 
was  observed  with  0.1-2.0  mg,  and  orange  color 
with  2-4  mg,  a  red  color  with  4-5  mg  and  a  blood- 
red  color  with  5.0  mg.  Accordingly,  an  approxi- 
mate estimate  of  Captan  concentration  can  be 
made  in  this  range.  (Mortland-Battelle) 
W71-11538 

FILTERABILITY  OF  STREPTOCOCCAL  L- 
FORMS, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Bac- 
teriology and  Immunology. 
For  primary  bibliographic  entry  see  Field  05 D. 
W71-11539 

SOURCE  OF  POLYCHLORINATED  BIPHENYL 
CONTAMINATION  IN  THE  MARINE  EN- 
VIRONMENT, 

Freshwater  Fisheries  Lab.,  Pitlochry  (Scotland). 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11541 

DETERMINATION  OF  MERCURY  IN  BIOLOG- 
ICAL MATERIALS, 

Food  and  Drug  Administration,  Dallas,  Tex. 
M.  T.  Jeffus,  J.  S.  Elkins,  and  C.  T.  Kenner. 
Journal  of  the  Association  of  Official  Analytical 
Chemists,  Vol.  53,  No.  6,  p  1 172-1 175,  November 
1970.  2fig,  2tab,8ref. 

Descriptors:  •Spectrophotometry,  Digestion, 
Reduction  (Chemical),  Adsorption,  Absorbance, 
Analytical  techniques,  Potassium,  Fishes,  Labora- 
tory equipment,  Pollutant  identification. 
Identifiers:  'Mercury,  'Biological  samples, 
•Atomic  absorption. 

Mercury  in  biological  samples  is  determined  by 
digestion  in  nitric  acid,  sulfuric  acid,  and  perman- 
ganate, followed  by  reduction  and  aeration  for 
measurement  by  atomic  absorption  at  room  tem- 
perature. The  average  recovery  is  95.8  percent 
with  a  standard  deviation  of  1  3.3  percent.  The  stan- 
dard deviation,  calculated  from  the  difference 
between  duplicates  of  23  samples,  is  0.063  micro- 
gram mercury,  which  represents  9.4  percent  of  the 
average  value  of  the  samples.  The  method  is  simple 
and  requires  approximately  4  hr  for  completion. 
Mercury  can  be  confirmed  by  adsorption  on  gold 
foil  after  maximum  absorbance  has  been  obtained 
during  aeration.  (McCann-Battelle) 
W7I-I  1545 

A  RE-EXAMINATION  OF  THE  BY-PRODUCT 
OBTAINED  DURING  THE  PREPARATION  OF 
DDA  AND  UN1EQUIVOCAL  DIFFERENTIA- 
TION OF  DDE  AND  DDNU, 

Food   and    Drug    Directorate,   Ottawa   (Ontario). 

Research  Lab. 

B.  Stavric,  and  G.  A.  Neville. 

Journal  of  the  Association  of  Official  Analytical 

Chemists.  Vol    53,  No.  6,  p  1270-1275,  November 

1970    I  tab,  4  I  ref 


Descriptors:   'Pesticide  residues,  'DDT,  Nuclear 
magnetic    resonance,    Spectroscopy,    Gas    chro- 
matography, Infrared,  Pollutant  identification. 
Identifiers:  'Metabolites,  DDE,  DDA,  DDNU,  In- 
frared spectra,  Infrared  spectroscopy. 

As  the  result  of  unexpected  chemical  behavior  en- 
countered in  a  study  with  the  DDT-metabolites  1,1- 
bis  (p-chlorophenyl)ethylene  (DDNU)  and  1,1- 
dichloro-2,2-bis  (p-chlorophenyl)ethylene  (DDE), 
the  characterization  of  these  two  compounds  was 
re-examined  and  found  to  be  at  variance  with  data 
found  in  the  chemical  literature.  DDNU  and  DDE 
have  now  been  more  fully  differentiated  and 
characterized  by  NMR  and  IR  spectroscopy,  and 
the  principal  IR  bands  of  each  have  been  assigned 
and  discussed.  (McCann-Battelle) 
W71-11546 

GAS  CHROMATOGRAPHIC  ANALYSIS  FOR 
ALPHA-OLEFIN  SULFONATE, 

Lion  Fat  and  Oil  Co.  Ltd.,  Tokyo  (Japan). 
Toshio  Nagai,  Shigeru  Hashimoto,  Izumi  Yamane, 
and  Akira  Mori. 

Journal  of  the  American  Oil  Chemists'  Society, 
Vol.  47,  No.  12,  p  505-509,  December  1970.  7  fig, 
8  tab,  1 8  ref. 

Descriptors:  *Gas  chromatography,  'Sulfonates, 
•Separation  techniques,  Detergents,  Hydrogena- 
tion,  Pollutant  identification. 

Identifiers:  *  Decomposition,  'Alpha-olefin  sul- 
fonate, Alkene  sulfonate,  Hydroxyalkane  sul- 
fonate. 

The  separation  and  determination  of  alkene  sul- 
fonate and  hydroxyalkane  sulfonate,  and  the  car- 
bon chain  distribution  of  the  lipophilic  groups  of 
long  chain  alpha-olefin  sulfonates  (C 14  and  CI 8) 
were  studied  by  means  of  gas  chromatography. 
Samples  were  hyd-ogenated  initially,  and  con- 
verted to  sulfonyl  chlorides  for  gas  chromato- 
graphic analysis.  Using  a  glass  column,  4  mm  i.d. 
and  2.5  m  long,  packed  with  Silicon  SE-30,  3  per- 
cent on  60  to  80  mesh  Chromosorb  WAW  treated 
with  hexamethyldisilazane,  a  0.3  to  0.6  micro  liter 
sample,  as  10  percent  carbon  tetrachloride  solu- 
tion was  injected  directly  on  the  column,  and  al- 
kane  and  monochloroalkane  sulfonyl  chloride  were 
determined  as  alkyl  chloride  and  alkyl  dichlonde, 
respectively.  Minimization  of  further  decomposi- 
tion, improvement  of  peak  separation  and  reprodu- 
cibility were  accomplished  by  this  procedure.  The 
method  was  applied  to  alpha-olefin  sulfonates 
produced  commercially  from  C14  to  CI 8  alpha- 
olefins.  (McCann-Battelle) 
W71-11549 

LAKE  ERIE  PHYSICAL  LIMNOLOGY  CRUISE, 
MIDSUMMER  1967, 

Ohio  Dept.  of  Natural  Resources,  Columbus.  Div. 

of  Geological  Survey. 

For  primary  bibliographic  entry  see  Field  051,. 

W71-11551 

ARSENIC  IN  POTABLE  DESERT  GROUND- 
WATER: AN  ANALYSIS  PROBLEM, 

Naval  Weapons  Center,  China  Lake,  Calif. 

G.  C.  Whitnack,  and  H.  H.  Martens. 

Science,  Vol.  171,  No.  3969,  p  383-385,  January 

29,  1971.  2  fig,  2tab,  12ref. 

Descriptors:  'Arsenic  compounds,  'Polarographic 
analysis,  'X-Ray  fluorescence,  'Colonmetry, 
California,  Trace  elements,  Spectroscopy,  Ground- 
water, Copper,  Cobalt,  Gold,  Manganese,  Alu- 
minum, Molybdenum,  Chromium,  Iron,  Color, 
Spectrophotometry,  Potable  water.  Pollutant 
identification. 

Identifiers:  Chemical  interference,  Silver  diethyl- 
dithiocarbamate  method,  American  Public  Health 
Association,  Silver,  Lithium,  Strontium,  Lead, 
Nickel,  Zinc,  Antimony,  Vanadium. 


for  some  24  drinking  water  locations  in  the  Mojave 
Desert,  revealed  that  interference  with  the  evolu- 
tion of  arsine  in  the  American  Public  Health  As- 
sociation  silver  diethyldithiocarbamate  method 
caused  either  color  enhancement  or  arsine  suppres- 
sion. For  certain  types  of  natural  waters  this 
method  is  unreliable.  (McCann-Battelle) 
W71-11552 


An    accuracy   investigation,   initiated   because   of 
conflicting  analytical  data  on  the  arsenic  content 


QUANTITATIVE      DISTRIBUTION      OF      DIF- 
FERENT TROPHIC  GROUPS  OF  BOTTOM  IN- 
VERTEBRATES IN  THE  BARENTS  SEA, 
Moscow  State  Univ.  (USSR).  Dept.  of  Hydrobiolo- 

gy- 

V.  I.  Zatsepin. 

Oceanology  (USSR)  Vol.   10,  No.   1,  p  119-129, 

1970.  7  fig,  1  tab,  40  ref. 

Descriptors:  'Biomass,  'Invertebrates,  Benthos, 
Organic  matter,  Sampling,  Detritus,  Food,  Habits, 
Benthic  fauna,  Sediments,  Distribution  patterns. 
Identifiers:  'Barents  Sea  (U.S.S.R.),  Epifauna,  In- 
fauna,  Detritophages,  Astarte  borealis,  Astarte 
Montagui,  Macoma  calcarea,  Clinocardiura 
ciliatum,  Serripes  groenlandicus,  Nuculana  pernu- 
la,  Yoldia  hyperborea,  Portlandis  arctica,  Balanus 
balanus,  Hiatella  arctica,  Chlamys  islandicus,  Cu- 
cumaria  frondosa,  Strongylocentrotus 

droebachiensis,  Astarte  arctica,  Astarte  elliptica, 
Astarte  crenata,  Bathyarca  glacialis,  Spiochaetop- 
terus  typicus,  Cystenides  hyperborea, 
Ampharetidae. 

On  the  basis  of  almost  1 000  quantitative  samples  of 
bottom   fauna  collected  with  the   Petersen   grab, 
maps  have  been  compiled  showing  the  distribution 
in    the    Barents    Sea    of    the    total    biomass    of 
macrobenthos  and  the  biomass  of  the  principal 
trophic  groups  of  bottom  invertebrates.  The  filter- 
feeders  are  the  most  important  component  in  the 
total  biomass,  accounting  for  about  40  percent; 
these  are  followed  by  the  detritophages,  with  26 
percent;  and  by  the  bottom  sediment  feeders  with 
17  percent.  The  food  biomass  of  the  macrobenthos 
of  the  Barents  Sea  amounts  to  about  one  third  of 
the  total  reserves.  A  zonal  distribution  and  quan- 
titative growth  of  the  principal  trophic  groups  from 
shoreline  outward  is  as  follows:  Zone  1 ,  filterers  of 
epifauna;   Zone   2,   filterers  of  infauna;   Zone  3, 
detritophages,       Zone       4,      sediment      feeders 
predominate.  The  heaviest  growth  of  detritophages 
is  observed  on  bottoms  with  a  high  content  of  or- 
ganic carbon  (up  to  3  percent)  and  a  sedimentation 
rate  ranging  from  3  to  10  cm  in  1000  years.  The 
heaviest  concentration  of  infauna  filterers  is  found 
in  the  southern  region  of  bottom  sediment  accumu- 
lation, and  it  usually  coincides  with  areas  having  a 
low  concentration  of  noncarbonate  carbon  (to  1 
percent),  with  sedimentation  rates  ranging  from  10 
to  30  cm  per  thousand  years,  and  with  a  content  of 
suspended  sediment  in  the  water  not  less  than  0.3- 
0.4  g/cu  m.  (McCann-Battelle) 
W7I-11553 

QUANTITATIVE  SPECTRAL  ANALYSIS  OF 
SOME  MICROELEMENTS  IN  MARINE  SEDI- 
MENTS, 

Akademiya   Nauk   SSSR,   Moscow,   lnstitut  Oke- 

anologii. 

E.  A.  Meyshtas. 

Oceanology  (USSR)  Vol.   10,  No.  2,  p  286-293, 

1970.  4  fig,  5  tab,  10  ref. 

Descriptors:  *Sediments,  'Pollutant  identification. 
Oxides,  Trace  elements,  Chlorides,  Chromium, 
Molybdenum,  Copper,  Zirconium,  Electrodes, 
Spectroscopy,  Heavy  metals. 

Identifiers:  'Spectral  emission  analysis,  Barium, 
Beryllium,  Lead,  Tin,  Nickel,  Vanadium,  Stronti- 
um, Germanium. 

Spectral  emission  quantitative  analysis  can  be  used 
with  success  in  the  investigation  of  marine  sedi- 
ments. There  are  no  special  differences  between 
this  form  of  analysis  of  sediments  and  spectral 
determinations  of  microelements  in  other  geologi- 
cal objects.  The  principal  feature  of  the  spectral 
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lalysis  of  marine  sediments  is  the  fact  that  these 
idiments  are  very  diverse  in  macrocomposition 
>articularly  with  respect  to  CaC03  content). 
herefo re,  it  is  obvious  that  efforts  to  develop  a  sin- 
e  method  for  all  types  of  sediments  are  useless, 
he  method  described,  which  is  an  improved 
ithode-layer  method,  was  developed  only  for  the 
i-called  normal  marine  sediments.  (Mortland-Bat- 
Ue) 
71-11554 


OLATION  METHODS  AND  SOME  BIOLOGI- 
\L  FEATURES  OF  MICROORGANISMS  OX- 
tIZING  GASEOUS  HYDROCARBONS, 

kademiya  Nauk  URSR,  Kiev.  Inst,  of  Microbiolo- 

■  and  Virology. 

>r  primary  bibliographic  entry  see  Field  05C. 

71-11559 


ERTAIN  ASPECTS  OF  PRODUCTION  AND 
rANDING  STOCK  OF  PARTICULATE 
ATTER  IN  THE  SURFACE  WATERS  OF  THE 
ORTH WEST  ATLANTIC  OCEAN, 

;dford  Inst.,  Dartmouth  (Nova  Scotia).  Marine 

:ology  Lab. 

>r  primary  bibliographic  entry  see  Field  05C. 

71-11562 


kplanation  of  some  lubricating  oil 
ydrocracking  results  in  terms  of 
he  structure  of  the  viscosity  index 
:ale, 

obil   Research   and   Development  Corp.,   Paul- 

oro. 

srnard  Gillespie,  and  Fritz  A.  Smith. 

dustrial    and    Engineering    Chemistry    Product 

esearch  and  Development,  Vol  9,  No  4,  p  553- 

»8,  December  1970.  9  fig,  3  tab,  1 1  ref. 

escriptors:  "Oils,  'Viscosity,  Oil  industry,  Distil- 

tion. 

entifiers:     •Lubricating    oils,     'Hydrocracking, 

ydrocarbons,  Oil  characterization. 

ydrocracking  is  a  process  that  can  be  used  to 
oduce  lubricating  oils  and  that  offers  the  ad- 
intage  of  oils  with  better  viscosity  -  temperature 
spendence  than  is  obtained  by  solvent  extraction, 
owever,  a  variation  of  viscosity  index  (VI)  among 
stillation  fractions  is  obtained.  A  study  of  the 
scosity  index  system  was  undertaken  with  the  fol- 
ding results.  Measurements  on  hydrocracked 
bricating  oils  exhibit  two  anomalies:  As 
/drocracking  severity  is  increased,  viscosity  index 
the  product  oil  increases  to  a  maximum  and  then 
screases,  and  fractions  distilled  from  a 
rdrocracked  oil  exhibit  a  wide  range  of  VI's;  the 
wer-boiling  fractions  always  are  significantly 
wer  in  VI  than  the  full  range  oil.  Both  of  these 
lexpected  results  have  been  traced  to  a  discon- 
luity  in  the  VI  system.  Alternative  systems  for  rat- 
g  the  viscosity-temperature.  Characteristics  of 
be  oils  have  been  examined,  but  none  is 
impletely  satisfactory.  A  modified  system  has 
sen  outlined  which  would  remove  molecular 
eight  effects,  and  therefore  present  a  somewhat 
ore  fundamental  basis  for  the  viscosity-tempera- 
re  rating  system.  (Mortland-Battelle) 
'71-11563 


elective  determination  of  inor- 
anic  mercury  in  the  presence  of  or- 
anomercurial  compounds  in  biolog- 
:al  material, 

ochester  Univ.,  N.Y.  Dept.  of  Radiation  Biology 

id  Biophysics. 

.  W.  Clarkson,  and  M.  R.  Greenwood. 

nalytical  Biochemistry,  Vol  37,  p  236-243,  Oc- 

iber  1970.2  fig,  2  tab,  16  ref. 

escriptors:  'Fungicides,  'Analytical  techniques, 
Pollutant  identification,  Radioisotopes,  Reduc- 
on  (Chemical),  Urine,  Aqueous  solutions, 
lentifiers:  'Mercury,  Organomercurial  com- 
ounds,  Scintillation  counting,  Biological  samples, 
lood. 


A  method  is  described  for  selectively  measuring 
radioactive  inorganic  mercury  in  the  presence  of 
organomercurial  compounds  labeled  with  Mercu- 
ry-203  isotope.  This  method  utilizes  the  selective 
reduction  of  inorganic  mercury  by  SnCl  sub  2  to 
elemental  vapor.  The  latter  is  swept  from  the  sam- 
ple by  an  air  stream  collected  on  a  specific  absor- 
bent, Hopcalite,  where  the  radioactivity  is  deter- 
mined by  gamma  scintillation  counting.  This 
method  may  be  used  for  the  study  of  the  cleavage 
of  the  carbon-mercury  bond  in  animals  injected 
with  labeled  organomercurial  compounds.  It  is  suf- 
ficiently sensitive  to  permit  studies  well  below  toxic 
levels.  (Mortland-Battelle) 
W71-11564 


SIMULTANEOUS  DETERMINATION  OF  SIL- 
ICATE AND  PHOSPHATE  BY  AN  AUTO- 
MATED DIFFERENTIAL  KINETIC 
PROCEDURE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of 
Chemistry. 

J.  D.  Ingle,  Jr.,  and  S.  R.  Crouch. 
Analytical  Chemistry,  Vol  43,  No  1,  p  7-10,  Janua- 
ry 1971.  2fig,2tab,  18  ref. 

Descriptors:  'Silicates,  'Phosphates,  'Kinetics, 
Pollutant  identification,  Spectrophotometry,  Auto- 
mation. 

Identifiers:  'Differential  kinetic  method,  Chemical 
interference. 

A  differential  kinetic  method  is  presented  for 
simultaneous  determinations  of  silicate  and 
phosphate  in  mixtures.  Phosphate  and  silicate  each 
react  with  Mo  (VI)  to  form  yellow  heteropoly  acids 
which  can  be  reduced  to  heteropoly  blues.  The  ini- 
tial rate  of  formation  of  the  heteropoly  blue  from 
phosphate  can  be  made  much  faster  than  the  cor- 
responding silicate  heteropoly  blue  under  certain 
experimental  conditions.  Thus  phosphate  can  be 
determined  with  little  interference  from  silicate. 
Silicate  can  be  determined  under  a  second  set  of 
conditions  by  measuring  the  initial  rate  of  forma- 
tion of  Beta- 1 2-molydosilicic  acid,  which  forms  at  a 
much  slower  rate  than  12-molybdophosphoric 
acid.  Data  are  presented  to  illustrate  that  1-10  ppm 
of  silicon  can  be  determined  in  the  presence  of  up 
to  10  ppm  of  phosphorus  with  better  than  3  percent 
accuracy.  Simultaneous  phosphate  determinations 
in  the  1-10  ppm  of  P  range  in  the  presence  of  up  to 
50  ppm  of  Si  can  be  made  with  1  percent  accuracy. 
Both  species  can  be  determined  in  mixtures  in  less 
than  five  minutes  of  total  analysis  time  using  an  au- 
tomated reaction  rate  system.  (Mortland-Battelle) 
W71-11565 


POLAROGRAPHIC  DETERMINATION  OF 
TRACES  OF  NITRILOTRIACETATE  IN 
WATER  SAMPLES, 

Proctor  and  Gamble  Co.,  Cincinnati,  Ohio.  Miami 

Valley  Labs. 

John  P.  Haberman. 

Analytical   Chemistry,   Vol   43,   No    1,   p   63-67, 

January  1971.5  fig,  3  tab,  1 3  ref. 

Descriptors:  'Detergents,  'Polarographic  analysis, 
Sewage,  Pollutant  identification,  Anion  exchange, 
Cation  exchange,  Activated  sludge. 
Identifiers:  'Nitrilotriacetate. 

A  sensitive  and  selective  method  for  determining 
trace  amounts  of  nitrilotriacetate,  a  component  in 
detergent  formulations,  is  described.  Polarographic 
analysis  of  NTA  as  an  In  (III)-NTA  complex  was 
used.  The  technique  was  evaluated  in  river  water 
and  sewage  samples  from  0.0257  to  2.57  ppm  with 
anion  exchange  concentration  and  isotope  dilution 
to  correct  for  incomplete  recovery.  It  was  evalu- 
ated from  2.57  to  257  ppm  without  anion  exchange 
concentration.  The  relative  standard  deviation  was 
approximately  10  percent,  except  for  the  lowest 
concentration.  ( Mortland-Battelle ) 
W71-11566 


SPECTROFLUORIMETRIC    DETERMINATION 
OF  TRACES  OF  FLUORIDE  ION  BY  TERNARY 


COMPLEX   FORMATION   WITH   ZIRCONIUM 

AND  C ALCEIN  BLUE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept  of  Chemistry. 

Tan  Lay  Har,  and  T.  S.  West. 

Analytical  Chemistry,  Vol  43,  No  1,  p  136-139, 

January  1971.  5  fig,  1  tab. 

Descriptors:     'Fluorides,     'Fluorescence,     Ions, 

Aqueous    solutions.    Cations,    Anions,    Pollutant 

identification. 

Identifiers:  Spectrofluorimeter,  Zirconium,  Calcein 

blue,  Chemical  interference. 

The  addition  of  fluoride  to  the  zirconium-Calcein 
blue  complex  results  in  an  enhancement  of 
fluorescence  intensity.  A  method  for  determination 
of  fluoride  based  on  this  fact  is  described.  This 
method  provides  a  positive  fluorimetric  method  of 
very  high  sensitivity  for  the  determination  of  trace 
amounts  of  fluoride  in  aqueous  solution  down  to 
0.001  ppm.  Of  the  common  anions,  only  phosphate 
interferes  seriously  at  fivefold  excesses.  Very  few 
cations  interfere.  A  1:1:1  ternary  complex  forma- 
tion is  responsible  for  fluorescence  production. 
The  increased  fluorescence  yield  is  attributed  to 
conformational  stabilization  of  the  excimer  of  the 
fluorophore  in  the  ternary  complex.  The  method  is 
rapid  and  the  procedure  is  reproducible.  Analyses 
show  a  precision  of  plus  or  minus  3  percent  near 
the  middle  range  of  calibration  curves.  (Mortland- 
Battelle) 
W71-11567 


SELECTIVE  INHIBITION  OF  CERTAIN  EN- 
TERIC BACTERIA  BY  SELENITE  MEDIA  IN- 
CUBATED AT  35  AND  43  C, 

Saskatchewan  Univ.,  Saskatoon.  Western  Coll.  of 

Veterinary  Medicine. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-11568 


CRITERIA    FOR    JUDGING    ACCEPTABILITY 
OF  ANALYTICAL  METHODS, 

Food  and  Drug  Administration,  Los  Angeles,  Calif. 
Terryl  J.  Farrell. 

Analytical  Chemistry,  Vol  43,  No  1 ,  p  156,  January 
1971.  1  tab,  5  ref. 

Descriptors:  'Pesticide  residues,  Heptachlor,  Diel- 

drin,  Aldrin,  DDT,  Endrin,  Gas  chromatography. 

Statistical  methods. 

Identifiers:  DDE,  Methoxychlor,  DDD,  Lindane, 

BHC. 

This  correspondence  has  reference  to  an  earlier 
paper  in  Analytical  Chemistry  (McFarren,  Lishka, 
and  Parker,  Vol  42,  1970,  p  358)  in  which  the 
authors  concluded  in  part,  '...none  of  the  pesticides 
studied  could  be  determined  satisfactorily  by  gas 
chromatography'.  The  impression  given  was  that 
general  pesticide  residue  GLC  analysis  was  suspect. 
This  correspondence  refutes  that  and  presents 
results  from  four  studies  that  indicate  that  pesticide 
residue  GLC  methodology  is  satisfactory,  but  could 
be  improved.  (Mortland-Battelle) 
W71-11569 


IMPROVED  18-HOUR  METHYL  RED  TEST, 

California  Univ.,  Irvine.  Coll.  of  Medicine. 

A.  L.  Barry,  K.  L.  Bernsohn,  A.  P.  Adams,  and  L. 

D.  Thrupp. 

Applied  Microbiology,  Vol  20,  No  6,  p  866-870, 

December  1970.  2  fig,  2  tab,  7  ref. 

Descriptors:  'Enteric  bacteria,  'Cultures,  'Bioin- 

dicators,  Biochemistry,  Pollutant  identification,  E. 

coli. 

Identifiers:     'Enterobacteriaceae,     'Methyl    red, 

Voges   Proskauer   tests,   Klebsiella,   Enterobacter 

cloacae,    Enterobacter    aerogenes,    Enterobacter 

hafnia,  Enterobacter  liquefaciens,  Agars. 

Standard  methods  for  the  methyl  red  (MR)  test  are 
not  practical  for  routine  use  in  clinical  laboratories 
because  of  the  necessarily  prolonged  incubation 
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period.  The  present  study  demonstrates  the  im- 
portance of  standardizing  the  total  volume  of 
broth,  the  size  of  the  vessel  in  wh.ch  the  cultures 
are  incubated,  and  the  density  of  the  inoculum.  In 
the  proposed  technique,  a  single  colony  was  inocu- 
lated into  a  0.5-ml  amount  of  MR-Voges  Pr°skauer 
,VP)  broth  (13-  by  100-mm  tube),  and,  after  18  to 
24  hr  at  37C,  one  drop  of  MR  was  added.  With  this 
technique,  the  broth  cultures  produced  either  a 
definite  red  (positive)  or  yellow  (negative)  color 
whereas  various  shades  of  orange  were  frequently 
observed  when  larger  volumes  of  broth  were  tested 
after  only  1  to  2  days  of  incubation.  With  6.0-ml 
broth  cultures,  1 8-hr  MR  tests  were  totally  unrelia- 
ble but  18-hr  tests  in  0.5  ml  of  broth  were  com- 
parable to  the  standard  MR  test  performed  after  5 
days  of  incubation  and  superior  to  those  performed 
after  48  hr  in  6.0-ml  broth  cultures.  With  the 
proposed  technique,  the  MR  test  can  be  incor- 
porated readily  into  the  routine  scheme  for  identifi- 
cation of  Enterobacteriaceae.  (Mortland-Battelle) 
W71-11570 

IDENTIFICATION  OF  MEMBERS  OF  THE 
FAMILY  ENTEROBACTERIACEAE  BY  THER- 
B  SYSTEM,  .  ... 

Mayo  Clinic   and   Foundation,  Rochester,   Minn. 
Dept.  of  Microbiology  and  Immunology. 
William  J.  Martin,  Robert  J.  Birk,  Pauline  K.  W. 
Yu,  and  John  A.  Washington  II. 
Applied  Microbiology,  Vol  20,  No  6,  p  880-883, 
December  1970.  3  tab,  18  ref. 

Descriptors:  'Enteric  bacteria,  -Cultures,  Sal- 
monella, Pollutant  identification,  E.  coli.  Shigella. 
Identifiers:  Shigella  flexneri,  Salmonella  sonnei, 
Edwardsiella  tarda,  Salmonella  typhi.  Salmonella 
choleraesuis.  Salmonella  enteritidis,  Arizona 
hinshawii,  Citrobacter  freundii,  Klebsiella  pneu- 
moniae Klebsiella  rhinoscleromatis,  Enterobacter 
cloacae,  Enterobacter  aerogenes,  Enterobacter 
hafniae,  Enterobacter  liquefaciens,  Serratia  mar- 
cescens  Pectobacterium  carotovorum,  Proteus 
vulgaris,  Proteus  mirabilis,  Proteus  morgann, 
Proteus  rettgeri,  Providencia  alcalifaciens, 
Providencia  stuartii,  Aeromonas  hydrophilia, 
Aeromonas  shigelloides,  R-B  media,  Agars. 

A  two-tube  differential  system,  designated  R-B 
media  has  been  made  available  for  the  identifica- 
tion of  Enterobacteriaceae.  The  R-B  system  was 
evaluated  in  parallel  with  conventional  bacteriolog- 
ical procedures  for  the  identification  of  members  of 
the  family  Enterobacteriaceae  by  using  bacterial 
strains  from  a  variety  of  clinical  specimens  and 
from  stock  cultures.  The  R-B  tests  found  to  be  reli- 
able were,  in  decreasing  order,  the  reactions  for 
phenylalanine  deaminase,  hydrogen  sulfide,  and  in- 
dole the  production  of  gas  from  glucose,  and  the 
decarboxylation  or  ornithine.  The  reactions  in  the 
R-B  system  found  to  be  unreliable  were  motility, 
the  decarboxylation  of  lysine,  and  the  fermentation 
of  both  glucose  and  lactose.  In  addition,  the  reac- 
tions of  the  R-B  system  were  more  difficult  to  read 
and  interpret  than  those  of  the  conventional 
system.  On  the  basis  of  this  evaluation,  it  was  con- 
cluded that  the  R-B  system  is  not  an  acceptable  al- 
ternative to  the  conventional  methods  in  the 
identification  of  the  Enterbacteriaceae.  (Mortland- 
Battelle) 
W7I-II57I 


of  salmonellae.  A  cultural  phase  involving  a  16-hr 
preenrichment  in  buffered  nutrient  broth-milk 
medium  followed  by  a  4-  to  5-hr  subculture  into 
fresh  medium  of  the  same  composition  was  evalu- 
ated This  procedure  yielded  a  sufficient  popula- 
tion of  salmonellae  so  that  no  false-negative  results 
were  obtained.  Of  the  31  false-positives  obtained, 
12  samples  yielded  positive  cultural  results  upon 
extensive  subculture  of  the  original  enrichment 
broths.  Yeast  cells  and  both  vegetative  and  spore 
forms  of  bacilli  were  observed  to  fluoresce  when 
stained  with  anti-Salmonella  serum.  Efforts  to 
ascertain  the  cause  of  these  cross-reactions  and 
several  alternate  explanations  are  discussed.  (Mc- 
Cann-Battelle) 
W71-11572 

METHOD       FOR       THE       ISOLATION       OF 
PROTEOLYTIC  MARINE  BACTERIA, 

South  Carolina  Univ.,  Columbia,  Belle  W.  Baruch 
Coastal  Research  Inst. 
Ronald  K.  Sizemore,  and  L.  H.  Stevenson. 
Applied  Microbiology,  Vol  20,  No  6,  p  991-992, 
December  1970.  1  fig,  5  ref. 

Descriptors:   'Marine  bacteria,  'Cultures,  "Sea- 
water,  'Separation  techniques.  Proteins,  Nutrients, 
Cation,  Pollutant  identification,  Isolation. 
Identifiers:  Proteolytic  bacteria,  Casein,  Agars. 

A    double-layer    plate    technique    for    isolating 
proteolytic    marine    bacteria    from    seawater    is 
described.  The  bottom  layer  contains  the  protein 
substrate  (2  percent  non-fat  dry  milk  and  1.5  per- 
cent agar  in  distilled  water)  and  the  bacteria  are 
grown  on  the  top  layer  of  Marine  Agar  2216  (Dif- 
co)   The  milk  layer  is  poured  first  and  allowed  to 
solidify  before  the  seawater-agar-nutnent  layer  is 
added.  The  plate  can  be  spot  inoculated  to  test 
stock  cultures  for  protein  degrading  ability  or  used 
directly  for  the  primary  isolation  of  proteolytic  bac- 
teria from  marine  samples.  The  technique  offers 
several  advantages.  Assay  of  bacteria  from  marine 
environments  for  protein-degrading  ability  can  be 
done  on  full-strength  seawater  media.  A  readi  y 
available    protein    is    used,    providing   detectable 
results  without  the  addition  of  chemical  indicators^ 
The  plates  can  be  prepared  in  the  laboratory  and 
used    without    difficulty    under    field    conditions. 
Since  the  composition  of  the  upper  layer  can  be  al- 
tered without  disturbing  the  homogeneity  of  the 
milk-agar,  various  media  can  be  compared  for  their 
effect  on  proteolytic  activity.  (McCann-Battelle) 
W71-11573 

INTERLABORATORY  COMPARISON  OF 
ANALYSIS  OF  TRITIUM  IN  NATURAL 
WATERS 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

T  Florkowski,  B.  R.  Payne,  and  G.  Sauzay. 

International   Journal   of  Applied   Radiation   and 

Isotopes,  Vol  21,  No  8,  p  453-458,  August  1970.  1 

fig,  4  tab. 

Descriptors:    'Tritium,    'Pollutant    identification, 
•Analytical  techniques,  Statistical  methods,  Quali- 
ty control.  ._ 
Identifiers:    'Liquid    scintillation   counting,      Oas 
counting,  Collaborative  studies. 


most  accurate  in  the  concentration  range  from  0  to 
80  T.U.  For  a  higher  concentration  range,  direct 
gas  counting  is  more  accurate.  (2)  For  concentra- 
tions higher  than  about  300  T.U.,  the  accuracy  of 
scintillation  and  gas  counting  of  enriched  samples 
appears  to  be  about  the  same.  (Mortland-Battelle) 
W71-11574 


ONE-DAY  FLUORESCENT-ANTIBODY 

PROCEDURE   FOR   DETECTING    SALMONEL- 
LAE IN  FROZEN  AND  DRIED  FOODS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Microbiology. 
J   M.  Goepfert,  ME   Mann,  and  R.  Hicks. 
Applied  Microbiology,  Vol  20,  No  6,  p  977-983, 
December  1970.  1  fig,  I  tab,  20  ref. 

Descriptors:  'Salmonella,  'Foods,  'Fluorescence, 
Analytical  techniques. 

Identifiers:  Fluorescent-antibody  technique.  Bacil- 
lus »p. 

The   indirect   fluorescent-antibody  technique  was 
used  to  examine  42  2  food  samples  for  the  presence 


The  International  Atomic  Energy  Agency  recently 
compared  results  of  analyses  of  tritium  in  natural 
water.  The  aim  was  to  enable  the  increasing 
number  of  laboratories  in  various  countries  to  com- 
pare their  results  with  others  and  to  evaluate  possi- 
ble systematic  errors  due  to  calibration  of  the  in- 
struments or  the  procedure  used.  Three  water  sam- 
ples (prepared  by  spiking  tritium-free  water)  in  a 
tritium  concentration  range  of  10-250  T.U,  were 
distributed  to  38  laboratories.  The  aim  of  the 
evaluation  was  the  calculation  of  mean  values  lor 
the  three  spiked  samples  distributed  to  each  of  the 
35  laboratories  so  that  the  optimal  method  of  as- 
saying could  be  chosen.  The  conclusions  regarding 
the  optimal  concentration  range  for  each  method 
of  assay  were:  ( I )  Enrichment  and  gas  counting  is 


CONTRIBUTION  TO  THE  MASS-SPEC 
TROMETRIC  IDENTIFICATION  WITH  COM- 
PUTERS  (Beltrag  zur  Massenspektrometerlschen 
Identlflzerung  mlt  Computern), 

Karlsruhe    Univ.    (West   Germany).    Institut   fuer 
Gastechnik,  Feuerungstechnik  und  Wasserchemie. 
For  primary  bibliographic  entry  see  Field  02K. 
W71-11575 

DETERMINATION  OF  BICARBONATE  IN 
WATER  IN  PRESENCE  OF  ANIONS  OF  OTHER 
WEAK  ACIDS  (Hydrogenear  bonat-Bestimmung 
urn  Wasser  in  Anwesenhelt  von  Anlonen  anderor 
Schwacher  Sauron), 

Munich  Univ.  (West  Germany).  Institut  fuer  Was- 
serchemie und  Chemische  Balneologie. 
For  primary  bibliographic  entry  see  Field  02K. 
W71-11576 

DETERMINATION  OF  TRACE  ELEMENTS  IN 
SERUM  AND  URINE  WITH  FLAMELESS 
ATOMIZATION  (Bestlmmung  von  Spuronelemen- 
ten  in  Serum  und  Urin  mit  flammenloser  Atomis- 

Perkin-Elmer  and  Co.,  G.m.b.H.,  Bodenseewerke, 

Ueberlingen  (West  Germany). 

B.  Welz,  and  E.Wiedeking. 

Zeitschrift  fur  Analytische  Chemie,  Vol  252,  Nos 

2/3,  p  1 11-117,  1970.  3  fig,  2tab,  8  ref. 

Descriptors:  'Trace  elements,  'Urine,  'Spec- 
troscopy, Copper,  Colorimetry,  Analytical 
techniques,  Heavy  metals. 

Identifiers:  'Biological  samples,  Atomic  absorp- 
tion, Graphite  tube  furnace,  Blood. 

A  graphite  tube  furnace  for  fiameless  Atomic  Ab- 
sorption Spectroscopy  and  its  application  in  the 
analysis  of  biological  materials  is  described.  The 
values  obtained  for  copper  in  1  2  sera  are  in  good 
agreement  with  colorimetric  results  and  Flame- 
AAS  The  sample  volume  needed  for  one  deter- 
mination is  only  2  micro  1  of  serum.  Several  further 
application  possibilities  for  the  determination  of 
trace  elements  and  for  smallest  sample  volumes  are 
discussed.  (McCann-Battelle) 
W71-11577 

SPECIFIC-ION  ELECTRODE  DETERMINA- 
TION OF  NITRATE  IN  SOME  FRESHWATERS 
AND  SEWAGE  EFFLUENTS, 

Pennsylvania  State  Univ.,  University  Park.  Dept.  ot 
Geochemistry  and  Mineralogy. 
Donald  Langmuir,  and  Roger  L.  Jacobson. 
Environmental  Science  and  Technology,  Vol  4,  No 
10,  p  834-838,  October  1 970.  2  fig,  3  tab,  6  ref. 

Descriptors:  'Nitrates,  'Sewage  effluents,  'Pollu- 
tant identification,  Analytical  techniques,  Elec- 
trochemistry, Electrodes,  Membrane  processes. 
Electrical  conductance,  Carbonates,  Chlorides, 
Ions.  .  . 

Identifiers:  'Brucine  method,  Chemical  inter- 
ference. 


Thirty-seven  waters  with  1 .5  to  1 22  p.p.m.  NO  sub 
3-  were  analyzed  for  NO  sub  3-  with  a  nitrate  ion 
selective  electrode  and  by  the  brucine  method. 
Two  electrode  methods  were  evaluated.  The  K- 
gamma  method  involves  making  corrections  for 
HCO  sub  3-  and  CI-  and  for  the  effect  of  ionic 
strength  on  Gamma  NO  sub  3.  CI-  has  a  selectivity 
ratio  of  about  3  X  10-2,  thus  five  times  more  seri- 
ous an  interference  than  previously  reported. 
Gamma  NO  sub  3  is  evaluated  graphically  from  the 
specific  conductance  and  the  sample's  prevalent 
chemical  character.   Agreement  between   the   K- 
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mma  and  brucine  methods  was  generally  within  1 
p.m.  at  all  NO  sub  3-  concentrations.  An  'approx- 
iate'  electrode  method,  gave  results  similar  to 
ucine  values  for  samples  above  50  p. p.m.  of  NO 
b  -3,  but  was  not  reliable  below  that  value.  Ad- 
ntages  of  the  electrode  over  the  brucine  method 
e:  measurements  are  generally  unaffected  by 
mple  color  or  turbidity;  NO  sub  3concentrations 
1  to  about  6000  p.p.m.  may  be  determined 
thout  sample  dilution  or  concentration;  the 
;thod  is  rapid  and  portable;  procedures  are  sim- 
e  but  yield  accuracy  comparable  to  that  of  the 
ucine  method;  and  reproducibility  of  measure- 
snts  with  the  nitrate  electrode  is  often  better  than 
us  or  minus  1  percent.  (Mortland-Battelle) 
71-11578 


IE  ISOLATION  OF  VIRUSES  FROM 
WAGE  AND  TREATED  SEWAGE  EF- 
.UENTS, 

luncil   for  Scientific  and  Industrial  Research  , 

etoria  (South  Africa).  National  Inst,  for  Water 

:search. 

M.  Nupen. 

ater  Pollution  Control,  Vol.  69,  No.  4,  p  430- 

5,  1970.  I  tab,  31  ref. 

;scriptors:  'Water  pollution  sources,  'Water  pol- 
tion  treatment,  *Water  pollution  control, 
/iruses,  'Public  health,  *Sewage  treatment, 
'otable  water,  Water  pollution  effects,  Diseases, 
>idemiology,  Sewage,  Activated  carbon,  Environ- 
ental  sanitation,  Settling  basins,  Flocculation, 
nalytical  techniques,  Activated  sludge,  Filtration, 
paration  techniques,  Water  purification, 
smestic  wastes.  Sewage  lagoons,  Waste  water 
:atment.  Filters. 
emitters  Virus  removal,  Viral  diseases. 

le  importance  of  viruses  as  transmitters  of  disease 
sewage,  sewage  effluents  and  drinking  water  has 
:en  strongly  debated.  Such  debate  is  promoted  by 
e  lack  of  suitable  techniques  for  the  determina- 
>n  of  viruses  in  suspect  water.  It  is  emphasized 
at  any  viruses  in  water  are  important  because  of 
e  possible  widespread  low  level  transmission  of 
fection  and  not  necessarily  because  of  explosive 
itbreaks  of  diseases.  The  origins,  isolation 
chniques  and  treatment  techniques  for  viruses 
e  discussed.  (LeGore- Washington) 
71-11580 


HE  FLAGFISH,  JORDANELLA  FLORIDAE, 
S  A  LABORATORY  ANIMAL  FOR 
EHAVIORAL  BIOASSAY  STUDIES, 

cademy  of  Natural  Sciences  of  Philadelphia,  Pa. 

ept.  of  Limnology. 

3T  primary  bibliographic  entry  see  Field  05C. 

'71-11581 


APID  MICRODETECTION  OF  OR- 
ANOCHLORINE  PESTICIDES  IN  SUBMILLI- 
RAM  FISH  TISSUE  SAMPLES, 

[iami  Univ.,  Fla.  Inst,  of  Marine  Sciences, 
ouglas  B.  Seba,  and  Charles  E.  Lane, 
ulletin  of  Environmental  Contamination  and  Tox- 
ology,  Vol  4,  No  5,  p  297-305,  1969.  1  fig,  8  ref. 
WPCA  Grant  No.  DI  WP  01325-01 . 

escriptors:  *Gas  chromatography,  'Chlorinated 
ydrocarbon  pesticides,  'Pollutant  identification, 
Pesticide  residues,  Analytical  techniques,  Bioas- 
ly,  Water  pollution.  Fish  physiology,  Agricultural 
hemicals.  Path  of  pollutants, 
lentifiers:  'Pesticide  assay,  'Pesticide  analysis, 
issue  analysis. 

in  apparently  rapid  and  accurate  method  is  re- 
orted  of  determining  sub-ppm  concentrations  of 
rganochlorine  pesticides  in  submilligram  amounts 
f  fish  tissue.  Samples  of  fish  gill,  brain,  blood, 
ver,  gall  bladder,  intestine  and  muscle  have  been 
outinely  analyzed  with  good  results.  Recovery  of 
dded  pesticide  from  tissues  is  virtually  100%,  with 
recision  increasing  from  plus  or  minus2  0%  for  0. 1 
lg  samples  to  plus  or  minus  5%  for  25  mg  or  larger 


samples.  The  use  of  saponification  makes  this 
method  applicable  to  most  organochlorine  pesti- 
cides. The  samples  can  be  stored  indefinitely  in 
sealed  capillaries,  enabling  efficient  scheduling  of 
gas  chromatography  facilities.  (LeGore  -  Washing- 
ton) 
W71-11599 
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DRAINAGE    AND    POLLUTION    FROM    BEEF 
CATTLE  FEEDLOTS, 

Cornell   Univ.,   Ithaca,  N.Y.   Dept.   of  Civil   and 

Agricultural  Engineering. 

Raymond  C.  Loehr. 

Journal    of   the    Sanitary    Engineering    Division, 

ASCE,  Vol  96,  No  SA6,  p  1295-1309,  1970.  4  fig, 

1  tab,  26  ref. 

Descriptors:  'Drainage,  'Water  pollution,  'Cattle, 
Runoff,  Groundwater,  Nutrients,  Biochemical  ox- 
ygen demand,  Rainfall,  Chlorides,  Nitrogen,  Am- 
monia, Phosphates,  Chemical  oxygen  demand, 
Acids,  Water  pollution  sources,  Water  pollution  ef- 
fects. Bacteria,  Retention,  Waste  disposal, 
Management,  Water  pollution  control. 
Identifiers:  'Feedlots,  Animal  production,  Cattle 
wastes,  Volatile  acids,  Land  application. 

The  specialization  of  the  livestock  production  in- 
dustry established  the  trend  of  confinement  feeding 
and  increasing  animals  per  feeding  operation.  Un- 
controlled waste  discharges  from  these  operations 
are  a  source  of  water  pollution  by  excessive 
nutrients,  microorganisms  impairing  recreation 
waters,  impurities  in  groundwater,  contaminants 
that  complicate  water  treatment,  and  dissolved  ox- 
ygen depletion  causing  fish  kills.  Runoff  from 
concrete  surfaced  feedlots  contains  higher  organic 
matter  and  nitrogen  concentrations  than  runoff 
from  unsurfaced.  Groundwater  contamination 
from  nitrates  is  significant  during  and  after  the  lot 
life.  Absorption  of  ammonia  volatilized  from  cattle 
feedlots  can  contribute  to  nitrogen  enrichment  of 
surface  waters  in  their  vicinity.  In  the  midwest  and 
southwest,  retention  ponds  with  controlled 
discharge  and  retention-evaporation  ponds  can 
provide  satisfactory  control  and  treatment.  Ap- 
proved facilities  in  Kansas  include  runoff  diversion, 
retention  ponds  for  all  waste  water  and  runoff  con- 
tacting animal  wastes  and  application  of  both  liquid 
and  solid  wastes  to  agricultural  land.  Enclosed 
housing  beef  cattle  production  will  minimize  con- 
tamination of  runoff  and  avoid  runoff  pollution 
problems.  (Jones-Wisconsin) 
W7I-10994 


D-X  SUNRAY  OIL  CO  V  BILLUE  (OIL  POLLU- 
TION OF  UNDERGROUND  WATER  SUPPLY). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1000 


POLLUTION  POTENTIAL  OF  SALMONID  FISH 
HATCHERIES, 

Kramer,  Chin  and  Mayo,  Seattle,  Wash. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-1  1006 


DREDGING:  PROBLEMS  AND  REMEDIES, 

Corps  of  Engineers,  Buffalo,  N.Y. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-11035 


DETERMINATION  OF  MERCURY  IN  BIOLOG- 
ICAL AND  ENVIRONMENTAL  SAMPLES  BY 
NEUTRON  ACTIVATION  ANALYSIS, 

Western  New  York  Nuclear  Research  Center,  Inc., 

Buffalo. 

K.  K.  Sivasankara  Pillay,  Charles  C.  Thomas,  Jr., 

James  A.  Sondel,  and  Carolyn  M.  Hyche. 

Tpyescript;  Presented  at  161st  National  Meeting  of 

the  American  Chemical  Society  at  Los  Angeles, 

California,  March  31,  1971. 


Descriptors:  'Sampling,  'Environment,  'Neutron 
activation  analysis,  Radioactivity,  Adsorption, 
Fish,  Lake  Erie,  Sediments,  Silts,  Plankton,  Algae, 
Trace  elements,  Volatility,  Freeze  drying,  X-rays, 
Electrolysis,  Computer  programs,  Gamma  rays, 
Pollutant  identification,  Colorimetry,  Tracers. 
Identifiers:  'Mercury,  'Biological  tissues,  Mercury 
isotopes,  Human  brain,  Low-temperature  oven  dry- 
ing, Ashing,  Extractive  digestion,  Neuroanatomy, 
Oxygen  plasma  ashing,  Atomic  absorption.  Titra- 
tion. 

The  minute  quantities  and  volatile  nature  of  mercu- 
ry creates  problems  in  sampling  and  analysis.  Of 
various  mercury  determination  procedures,  only  a 
limited  number  can  be  readily  adapted  to  biological 
and  environmental  sampling  for  monitoring.  The 
following  procedures  were  developed  for  the  in- 
vestigation of  the  mercury  pollution  of  Lake  Erie 
and  its  aquatic  life.  Pre-irradiation  processing  of 
samples  has  been  systematically  investigated.  After 
reactor  irradiation,  the  samples  are  wet  ashed  with 
mercury  carrier  under  reflux  conditions.  A  prelimi- 
nary sulfide  precipitation  is  followed  by  further  pu- 
rification and  eventual  isolation  of  mercury  by 
electrodeposition  or  by  precipitation  as  mercuric 
oxide.  The  radioactivities  from  mercury- 197  and 
mercury- 197-m  isotopes  are  measured  by  scintilla- 
tion gamma  ray  spectrometry  using  a  thin  sodium 
iodide  detector  to  determine  the  mercury  levels  in 
various  samples.  These  analytical  procedure  results 
are  compared  with  other  techniques.  Tracer  studies 
indicated  that  the  errors  of  this  procedure  were  less 
than  15%  at  0.01  ppm  level  and  less  than  5%  at  2 
ppm  level  of  mercury  in  biological  tissues.  Analysis 
of  fish  samples  and  sediments  samples  containing 
natural  forms  of  mercury  showed  a  standard  devia- 
tion of  less  than  5%  at  5  ppm  levels,  less  than  7%  at 
1.5  ppm  levels  and  less  than  17%  at  0.01  ppm 
levels.  (Jones-Wisconsin) 
W7I-11036 


CRITICS  WEIGH   EPA   HERBICIDE  REPORT, 
FIND  IT  WANTING, 

For  primary  bibliographic  entry  see  Field  05C. 
W71-I1037 


OIL  SPILL  TECHNOLOGY  MAKES  STRIDES, 

American  Chemical  Society,  Washington,  D.C. 
Stanton  S.  Miller. 

Environmental  Science  and  Technology,  Vol  5,  No 
8,  p  674-675,  August  1971.  2  p,  1  fig. 

Descriptors:     'Water    pollution    sources,     'Oily 
water,     'Water     pollution     treatment,     Reviews, 
Methodology,       Research       and       development, 
Research  equipment. 
Identifiers:  'Oil  spills,  'Oil  spill  recoveries. 

Design  studies  have  been  completed  on  a  number 
of  devices  for  removing  oil  spills.  But  additional 
funds  now  are  needed  for  prototype  development 
of  these  devices,  followed  by  later  field  tests.  Many 
of  these  devices  will  be  scaled  and  will  undergo 
field  tests  in  the  near  future.  Such  devices,  for  ex- 
ample, include:  ( 1 )  A  floating  weir  skimmer 
device-Esso  Ltd.,  (2  )  Free  vortex  recovery  system- 
-Scientific  Associates,  Inc.,  (3)  Oleophilic  belt 
scrubber-Shell  Pine  Line  Corp.,  (4)  Rotating  disk 
oil-removal  system— Atlantic  Research  Systems 
Div.,  and  (5)  Rotating  disk  removal  device- 
Lockheed.  The  Lockheed  device  will  be  scaled  to  a 
device  8  ft  in  diameter  and  1 0  ft  wide.  It  will  have  a 
recovery  capacity  of  1 500  gal  of  oil  per  minute,  will 
be  installed  on  a  catamaran,  and  tested  in  West 
Coast  field  trials  later  this  year. 
W71-1  1066 


MODEL  ECOSYSTEM  FOR  THE  EVALUATION 
OF  PESTICIDE  BIODEGRADABILITY  AND 
ECOLOGICAL  MAGNIFICATION, 

Illinois  Univ.,  Urbana.  Dept.  of  Zoology;  and  Il- 
linois Univ.,  Urbana.  Dept.  of  Entomology. 
Robert  L.  Metcalf,  Gurcharan  K.  Sangha,  and 
Inder  P.  Kapoor. 

Environmental  Science  and  Technology,  Vol  5,  No 
8,  p  709-7 13,  August  1971.  5  p,  2 fig,  3  tab,  12  ref. 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  of  Pollution 


Descriptors:  'Water  pollution  sources,  *  Pesticides, 
•Biodegradation,  'Ecosystems,  Model  studies, 
Laboratory   tests,  Analytical  techniques,  Evalua- 

Identifiers:  'Radiolabeled  insecticides. 

A  small  laboratory  model  ecosystem  was  developed 
to  study  the  biodegradability  of  pesticide^  and 
evaluated  with  radiolabeled  DDT,  DDE,  DDD,  and 
methoxychlor.  The  model  ecosystem  has  a  ter- 
restrial-aquatic interface  and  a  seven-element  food 
chain.  It  simulates  the  application  of  pesticides  to 
crop  plants  and  the  eventual  contamination  of  the 
aquatic  environment.  Radiolabeled  DDT  was  accu- 
mulated in  mosquito  larvae,  snails,  and  fish  as 
DDE  DDD,  AND  DDT  and  concentrated  from 
10  000-  to  100,000-fold.  C-14  DDE  was  concen- 
trated 30  000-  to  50,000-fold  and  stored  with  little 
metabolism,  while  H-3  methoxychlor  was  readily 
metabolized  to  mono-  and  di-OH  derivatives  and 
was  stored  at  comparatively  low  levels.  The  model 
ecosystem  approach  has  considerable  value  for  stu- 
dying the  biodegradability  and  ecological  fate  not 
only  of  new  candidate  pesticides,  but  also  of  indus- 
trial chemicals. 
W71-11067 

RADIOACTIVE  WASTE  DISCHARGES  TO  THE 
ENVIRONMENT  FROM  A  NUCLEAR  FUEL 
REPROCESSING  PLANT, 

Environmental  Protection  Agency,  Washington, 
DC;  and  Bureau  of  Radiological  Health, 
Rockville,  Md. 

Joe  E.  Logsdon,  and  John  W.  N.  Hickey. 
Radiological  Health  Data  and  Reports,  Vol  12,  No 
6,  p  305-3 1 2,  June  1971.  8  p,  3  fig,  4  tab,  1 1  ref. 

Descriptors:  'Radioactive  waste  disposal,  'Nuclear 

wastes,     'Path     of    pollutants,     'Public     health, 

•Radioactive     wastes,     Waste     disposal,     Safety, 

Radioactivity,    Tritium,    Cesium,    Radioisotopes, 

Cobalt  radioisotopes,  Pollutant  identification,  New 

York. 

Identifiers:  Nuclear  fuel  reprocessing. 

A  nuclear  fuel  reprocessing  plant  in  operation  in 
New  York  since  1966  has  provided  valuable  ex- 
perience in  nuclear  waste  management  problems. 
The  large  quantities  of  radioactivity  which  must  be 
controlled  at  a  nuclear  fuel  reprocessing  plant 
eliminate  discharge-and-dilution  as  a  satisfactory 
method  of  disposing  of  radionuclides  which  con- 
centrate through  environmental  media. 
Radionuclides  such  as  strontium-90,  ruthenium- 
106,  cesium-137,  cesium-134,  cobalt-60,  tritium, 
and  krypton-85  are  found  in  the  vicinity  of  the 
facility.  These  indicate  that  pathways  to  the  public 
do  exist  as  a  result  of  operations  of  the  facility. 
However,  studies  to  data  show  that  typical  popula- 
tion doses  in  the  vicinity  of  NFS  are  not  signifi- 
cantly different  from  doses  received  in  other  por- 
tions of  the  State. 
W7I-11074 


MERCURY      IN      WATER     OF     THE     TIDAL 
THAMES, 

Institute    of   Geological    Sciences,    London    (bn- 

gland).  Geochemical  Div. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-II083 


SAMPLING     AND    MEASUREMENT    IN    THE 
AQUATIC  ENVIRONMENT, 

Washington  State  Univ.,  Pullman.  Dept.  of  Sanitary 
Engineering.  ..,.„. 

For  primary  bibliographic  entry  see  Field  03A. 
W7I-I  1084 


Descriptors:  'Water  pollution  sources,  'Water 
treatment,  'Halogens,  'Waste  treatment,  Industri- 
al wastes.  Municipal  wastes,  Fertilizers,  Nutrients, 
Coliforms,  Surface  waters,  Watershed  manage- 
ment, Water  supply. 

The  conservation  of  water  supply,  shellfishing  and 
water  contact  sports  for  the  growing  population 
calls  for  the  improvement  in  the  degree  of  treat- 
ment of  industrial  and  domestic  waste  discharges. 
In  every  instance  the  removal  of  human  pathogens 
must  be  intensified.  The  federal  guidelines,  under 
the  National  Environmental  Policy  Act  of  1969, 
suggest  that  discharges  to  shellfish,  potable  and 
recreational  water  should  be  avoided.  Where  such 
discharges  are  unavoidable,  many  precautions  must 
be  taken  including  dual  chlorination  units,  auto- 
matic regulation  and  recording  of  chlorine 
residuals,  automatic  emergency  alarm  systems,  and 
sand  filters  or  polishing  ponds  following  secondary 
treatment.  Anyone  familiar  with  current  small 
wastewater  treatment  systems  knows  that  the  ex- 
ecution of  some  of  these  provisions  is  unlikely. 
W71-11085 


THE   ENHANCEMENT  OF  VIRAL  1NACTIVA- 
TION  BY  HALOGENS, 

Johns    Hopkins    School    of    Hygiene    and    Public 

Health,   Baltimore,   Md     Dept    of  Environmental 

Health 

f     W    Kruse,  V.  P  Olivieri,  and  K.  Kawata 

Water  and  Sewage  Works,  Vol  I  18,  No  6,  p  187- 

193,  June  1971.  7  p,6fig,  I  tab,  I  I  ref. 


TURBIDITY     PENETRATION     IN     INFILTRA- 
TION GALLERIES, 

Zimmerman,  Evans  and  Leopold,  Augusta,  Ga. 
J.  N.Ramaswamy. 

Water  and  Sewage  Works,  Vol  1 18,  No  6,  p  194- 
1 96,  June  1 97 1 .  3  p,  4  fig,  2  tab,  1 3  ref. 

Descriptors:  'Turbidity,  'Infiltration,  'Water  pol- 
lution, Sands,  Particle  size,  Test  procedures.  Model 
studies.  Forecasting,  Pumping. 
Identifiers:    'Turbidity    penetration,    'Infiltration 
galleries. 

Studies  were  made  on  turbidity  penetration  in  infil- 
tration galleries.  The  information  on  physical 
aspects,  such  as  effects  of  pumping  rate,  sand  size 
and  influent  turbidity,  would  aid  in  proper  design  in 
infiltration  galleries.  Six  asbestos  cement  pipes, 
each  2.5  inches  in  diam  and  16  ft  long,  were  filled 
with  sand  to  a  depth  of  1  2  ft  and  vertically  sup- 
ported by  wooden  planks  to  serve  as  test  beds.  Sand 
of  effective  sizes  0.2  mm,  0.3  mm  and  0.4  mm  with 
uniformity  coefficient  of  1.5  and  2.0  in  each  were 
used.  The  depth  of  water  over  the  sand  bed  was 
kept  constant  at  4  ft  by  adjusting  the  screw 
pinchcock  of  the  influent  and  effluent  tubes.  In- 
fluent water  with  artificial  turbidity  of  25,  50  and 
100  mg/liter  was  applied  to  the  test  sand  beds  at 
rates  of  0.1,  0.2,  0.4,  0.6  and  0.8  gpm/sq  ft.  Sam- 
ples were  collected  from  the  sampling  points  and 
analyzed  for  turbidity  using  a  Hellige  turbidimeter. 
Depth  of  penetration  of  turbidity  in  infiltration  gal- 
leries is  directly  proportional  to  amount  of  influent 
turbidity,  rate  of  pumping,  and  size  of  particle;  it  is 
inversely  proportional  to  uniformity  coefficient  of 
the  particle.  Rate  of  pumping  has  the  greatest  in- 
fluence on  turbidity  penetration. 
W71-11087 

RADIOCHEMICAL  ANALYSES  OF  WATER 
SAMPLES  FROM  SELECTED  STREAMS  AND 
PRECIPITATION  COLLECTED  OCTOBER  23- 
NOVEMBER  9,  1970,  IN  CONJUNCTION  WITH 
THE  FIRST  PRODUCTION-TEST  FLARING  OF 
GAS  FROM  TEST  WELL,  PROJECT  RULISON, 
Geological  Survey,  Denver,  Colo. 
HansC.CIaassen. 

Report  available  from  Nat.  Tech.  Inf.  Service, 
Springfield,  Va.  22151-price  $3.00  printed  copy; 
95  cents  microfiche.  Geological  Survey  Report 
USGS-474-108  (AEC),  1971.  10  p.  1  fig,  2  tab,  3 
ref.  Agreement  No  AT  (29-2)-474  USAEC. 

Descriptors:     'Nuclear    explosions,    'Oil    fields, 
'Natural     gas,     'Monitoring,     'Water    pollution 
sources,   Radioisotopes,  Sampling,  Tritium,  Deu- 
terium, Colorado. 
Identifiers:  'Project  Rulison  (Colo). 

The  U.S.  Geological  Survey  established  a  water- 
sampling  network  in  central  and  western  Colorado 
to  sample  the  hydrologic  environment  prior  to,  dur- 
ing, and  following  the  various  phases  of  Project  Ru- 


lison. This  report  presents  data  from  samples  col- 
lected from  August  15,  1970  through  October  13, 
1970,  monitoring  the  Rulison  test,  in  the  gas- 
production  calibration  and  flaring  phase  of  the  pro- 
ject. The  period  of  time  covered  by  this  report  was 
one  of  very  low  tritium  values  in  precipitation.  The 
stream  samples  are  a  little  higher  in  tritium,  reflect- 
ing more  nearly  the  average,  long-term  tritium 
background.  Gross  alpha  and  beta  values  for  the 
dissolved  constituents  show  little  variation,  as  do 
the  tritium  values.  There  is  greater  variation  in  the 
gross  alpha  and  beta  values  for  the  suspended  por- 
tion of  the  sample.  (Knapp-USGS) 
W71-U135 


RADIOCHEMICAL    ANALYSES    OF     WATER 
SAMPLES  FROM  SELECTED  STREAMS  AND 
PRECIPITATION    COLLECTED   IN   CONNEC 
TION    WITH    CALIBRATION-TEST   FLARING 
OF  GAS  FROM  TEST  WELL,  AUGUST  15-OC- 
TOBER  13,  1970.  PROJECT  RULISON, 
Geological  Survey,  Denver,  Colo. 
Hans  C.  Claassen,  and  Paul  T.  Voegeli,  Sr. 
Report  available   from   Nat.  Tech.   Inf.   Service, 
Springfield,  Va.  22151  -  price  $3.00  printed  copy; 
95   cents   microfiche.   Geological   Survey   Report 
USGS-474-107  (AEC),  1971.  10  p,  1  fig,  2  tab,  2 
ref.  Agreement  No  AT  (29-2)-474  USAEC. 

Descriptors:     'Nuclear    explosions,     'Oil    fields, 
•Natural    gas,     'Monitoring,     'Water    pollution 
sources,  Radioisotopes,  Sampling,  Tritium,  Deu- 
terium, Colorado. 
Identifiers:  'Project  Rulison  (Colo). 

The  U.S.  Geological  Survey  established  a  water- 
sampling  network  in  central  and  western  Colorado 
to  sample  the  hydrologic  environment  prior  to,  dur- 
ing, and  following  the  various  phases  of  Project  Ru- 
lison. This  report  presents  data  from  samples  col- 
lected from  August  15,  1970  through  October  13, 
1970,  monitoring  the  Rulison  test,  in  the  gas- 
production  calibration  and  flaring  phase  of  the  pro- 
ject. The  period  of  time  covered  by  this  report  was 
one  of  very  low  tritium  values  in  precipitation.  The 
stream  samples  are  a  little  higher  in  tritium,  reflect- 
ing more  nearly  the  average,  long-term  tritium 
background.  Gross  alpha  and  beta  values  for  the 
dissolved  constituents  show  little  variation,  as  do 
the  tritium  values.  There  is  greater  variation  in  the 
gross  alpha  and  beta  values  for  the  suspended  por- 
tion of  the  sample.  (Knapp-USGS) 
W71-11137 

POLLUTION  OF  THE  SEAS:  OIL  POLLUTION. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11179 

A  BILL  TO  AMEND  SECTION  4  OF  THE  ACT 
OF  MARCH  3,  1965,  TO  PROHIBIT  THE 
DUMPING  OF  CERTAIN  SPOIL  INTO  THE 
GREAT  LAKES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11184 

A  BILL  TO  PROHIBIT  THE  DISCHARGE  INTO 
ANY  OF  THE  NAVIGABLE  WATERS  OF  THE 
UNITED  STATES  OR  INTO  INTERNATIONAL 
WATERS  OF  ANY  MILITARY  MATERIAL  OR 
OTHER  REFUSE  WITHOUT  A  CERTIFICA- 
TION BY  THE  ENVIRONMENTAL  PROTEC- 
TION AGENCY  APPROVING  SUCH 
DISCHARGE. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11186 

THE  MERCURY  POLLUTION  CONTROL  ACT 

(A  BILL). 

For  primary  bibliographic  entry  see  Field  06E. 

W7I-1  1190 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


HE  OCCURRENCE  OF  SEWAGE  FUNGUS  IN 
IVERS  IN  THE  UNITED  KINGDOM, 

'ater  Pollution  Research  Lab.,  Stevenage  (En- 

and). 

.  J.  C.  Curtis,  and  D.  W.  Harrington. 

ater  Research,  Vol  5,  No  6,  p   281-290,  June 

>71.  10  p,  3  fig,  5Ub,  14ref. 

escriptors:  *Water  pollution  effects,  'Water  pol- 
tion  control,  *Fungi,  *Sewage  treatment,  Tertia- 
treatment,  Biodegradation,  Water  pollution 
iurces.  Biochemical  oxygen  demand,  Biological 
eatment. 
entifiers:  *  Sewage  fungus,  'United  Kingdom. 

iwage-fungus  outbreaks  are  associated  with  the 
esence  of  biodegradable  organic  matter  in  water 
id  thus  with  effluents  which  discharge  such 
aterials.  Outbreaks  in  the  United  Kingdom  are 
ostly  of  limited  extent  except  where  a  river  has 
ceived  a  succession  of  polluting  effluents.  Of  the 
nitary  measurements  at  present  in  use  BOD  and 
luble  organic  carbon  provide  the  most  reliable 
lide  to  the  slime-promoting  properties  of  a  water, 
it  they  are  not  infallible  since  heavy  slime  out- 
eaks  can  be  associated  with  low  BOD  values  and 
ce  versa.  Possible  reasons  for  this  would  include 
e  differing  rates  at  which  various  biodegradable 
bstances  can  be  utilized  and  the  presence  or 
isence  of  inhibitors  and  poisons.  Where  slime  out- 
eaks  are  associated  with  waters  of  low  BOD  or 
ganic  carbon  content  the  presence  of  rapidly 
odegradable  materials  not  normally  present  in  a 
iod  quality  sewage  effluent  (for  example,  sugars) 
is  often  been  noted.  Adequate  secondary  biologi- 
il  treatment  of  an  effluent  seems  in  most  cases  to 
ovide  a  reliable  safeguard  against  slime  out- 
eaks,  but  where  this  is  insufficient  such  treatment 
Uowed  by  a  tertiary  'polishing'  process  is  likely  to 
:  effective.  (Knapp-USGS) 
71-11210 


HE  DISPERSION  OF  A  DECAYING  EF- 
LUENT  DISCHARGED  CONTINUOUSLY 
ITO  A  UNIFORMLY  FLOWING  STREAM, 

ew    Brunswick    Univ.,    Fredericton.    Dept.    of 

hemical  Engineering. 

.  M.  Ruthven. 

'ater  Research,  Vol  5,  No  6,  p  343-352,  June 

>7I.  10  p.  I  tab,  12  ref,  append. 

escriptors:  'Dispersion,  *Mixing,  *Path  of  pollu- 
nts,  'Diffusion,  'Biochemical  oxygen  demand, 
pen  channel  flow,  Movement,  Waste  assimilative 
ipacity,  Water  pollution  sources. 

he  distribution  of  a  decaying  effluent,  discharged 
intinuously  from  a  point  source  into  a  uniformly 
awing  stream,  is  discussed  in  terms  of  the  diffu- 
on  equation  which  is  reduced,  by  suitable  apprec- 
iations to  a  two  dimensional  partial  differential 
(uation.  The  solution  of  this  equation  is  presented 
id  used  to  assess  the  effect  of  transverse  mixing 
i  the  B.O.D.  profile  for  such  a  system.  An  expres- 
on  is  derived  for  the  mixing  length  (the 
nwnstream  distance  which  is  required  to  ensure 
l  approximately  uniform  concentration  of  ef- 
uent  across  the  river  section).  Equations  are 
sveloped  to  express  the  conditions  under  which 
le  effects  of  both  longitudinal  and  transverse  mix- 
g  are  negligible  and  the  simple  plug  flow  model  is 
i  acceptable  approximation.  (Knapp-USGS) 
'71-11213 


OLLUTION       DETECTION       BY       REMOTE 
ENSING, 

merican  Chemical  Society,  Washington,  D.C. 
or  primary  bibliographic  entry  see  Field  05A. 
m-11220 


CCUMULATION  OF  DDT  BY  DAPHNIA  MAG- 

A, 

alifornia   Univ.,  Davis.   Dept.   of  Environmental 

bxicology. 

•onald  G.  Crosby,  and  Richard  K.  Tucker. 

nvironmental  Science  and  Technology,  Vol  5,  No 

,p  714-7 16,  August  1971.  3  p,  1  fig,  3  tab,  12  ref. 


Descriptors:  'Water  pollution  effects,  *DDT,  'In- 
secticides,  'Water  pollution  sources,   'Daphnia, 
Aquatic   life.   Analytical   techniques,   Laboratory 
tests.  Absorption. 
Identifiers:  'Daphnia  magna,  Aquatic  food  chain. 

Daphnia  magna,  an  important  link  in  the  aquatic 
food  chain,  accumulates  the  insecticide  DDT  in 
16,000  to  23,000-fold  quantities  from  dilute 
suspension  in  water  within  24  hr.  Uptake  is  prin- 
cipally through  the  carapace  and  initially  is  rapid. 
Final  body  levels  may  reach  several  thousand  milli- 
grams per  kilogram.  Approximately  25%  of  the 
added  DDT  remained  unaccountable.  Although 
mechanical  errors,  incomplete  extraction,  and 
metabolic  decomposition  undoubtedly  con- 
tributed, the  greatest  loss  appeared  to  be  due  to  the 
evaporative  codistillation  of  DDT  with  water. 
About  20%  of  a  control  DDT  suspension  disap- 
peared on  standing  at  room  temperature  overnight, 
although  a  volume  change  of  only  6  ml  (or  25%) 
was  observed.  Consequently,  the  initial  concentra- 
tion of  8  ppb  was  reduced  to  6  ppb  by  the  end  of  a 
24-hour  test  unless  precautions  were  taken  to 
minimize  volatilization.  (Woodard-USGS) 
W71-11221 


ORGANIC  MATTER  IN  NATURAL  WATERS--A 
SYMPOSIUM. 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 

Available  from  Inst,  of  Marine  Science,  Univ.  of 
Alaska,  College,  Alaska  99701.  Price  $8.00.  Sym- 
posium on  Organic  Matter  in  Natural  Waters, 
University  of  Alaska,  College,  Sept  2-4,  1968:  In- 
stitute of  Marine  Science  Occasional  Publication 
No  l.June  1970.  625  p. 

Descriptors:  'Conferences,  'Organic  matter,  'Sea 
water,  'Surface  waters,  'Groundwater,  Nutrients, 
Path  of  pollutants,  Cycling  nutrients,  Nitrogen  cy- 
cle, Carbon  cycle,  Water  pollution  effects,  Pollu- 
tant identification,  Water  analysis,  Water  chemis- 
try. 

Information  concerning  the  importance  of  organic 
matter  in  natural  waters  is  limited  and  scattered. 
Nevertheless,  there  is  a  large  amount  of  informa- 
tion pointing  directly  to  the  significance  of  these 
minor  organic  components  in  the  complex  chemis- 
try of  the  sea.  This  symposium  was  held  to  organize 
and  summarize  present  knowledge  of  the  subject. 
The  association  of  organics  with  sediment  during 
metamorphosis  and  diagenesis  into  sedimentary 
rocks  has  been  found  to  be  involved  in  both  the 
origin  and  migration  of  petroleum.  Probably  the 
most  difficult  and  least  understood  aspect  of  clay 
mineralogy  concerns  relating  the  sorbed  organic 
matter  on  clay  minerals  to  the  changes  in  cation 
exchange  properties,  physical  characteristics  and 
consolidation  of  these  clays  in  sedimentary  materi- 
als. The  surface  tension  of  natural  ocean  water  is 
always  lower  than  that  of  clean  water  because  of 
organic  contamination.  An  understanding  of  the 
stimulus,  depression  or  activity  of  organisms 
caused  by  organic  matter  hinges  on  careful, 
detailed  analysis  of  the  constituents  present,  a 
determination  of  their  rates  of  production  and 
degradation,  and  a  determination  of  their  distribu- 
tion in  the  ocean.  To  understand  the  dynamics  of 
ocean  processes  and  to  better  use  the  sea,  man 
must  understand  the  cycle  of  carbon  through  the 
biological,  geochemical  and  physical  pathways  of 
the  environment.  This  symposium  is  a  part  of  the 
continuing  effort  to  achieve  this  understanding. 
(See  also  W71-11227  thru  W71-11249)  (Knapp- 
USGS) 
W71-11226 


DISTRIBUTION  AND  CYCLING  OF  ORGANIC 
MATTER  IN  THE  OCEANS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
David  W.  Menzel,  and  John  H.  Ryther. 
In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  1,  p  3  1-54,  June  1970.  24  p,  1 1  fig, 
1  tab,  45  ref.  USAEC  Contract  AT  (30-D-3862 
and  ONR  Contract  Nonr  CO  241. 


Descriptors:   'Organic  matter,  'Sea  water,  'Dis- 
tribution    patterns,      'Food     chains,     'Cycling 
nutrients.  Dissolved  oxygen,  Biochemistry,  Water 
chemistry,  Salinity,  Photosynthesis. 
Identifiers:  'Organic  matter  cycle  (Oceans). 

The  vertical  distribution  of  particulate  and  dis- 
solved organic  carbon  in  the  oceans  is  nearly 
homogeneous  below  a  depth  of  200  to  300  m  at  all 
locations  sampled,  and  they  are  present  in  concen- 
trations of  3  to  10  micrograms  C/liter  and  0.35  to 
0.70  mg  C/liter,  respectively.  Above  this  depth 
concentrations  are  variable,  with  particulate  matter 
directly  proportional  and  dissolved  carbon  inverse- 
ly proportional  to  the  rate  of  primary  production. 
Simultaneous  consideration  of  changes  in  oxygen 
and  salinity  in  subsurface  waters  in  the  absence  of 
variable  quantities  of  organic  matter  indicates  that 
both  oxygen  and  carbon  may  be  considered  conser- 
vative properties.  The  entire  biochemical  cycle  of 
organic  matter  including  production,  decomposi- 
tion and  solubilization  appears  to  occur  at  depths 
probably  not  in  excess  of  200  to  300  m.  (See  also 
W71-11226)(Knapp-USGS) 
W71-11227 


LIPIDS  OF  MARINE  WATERS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05  A. 

W71-11228 


MOLECULAR  NATURE  OF  NITROGENOUS 
COMPOUNDS  IN  SEA  WATER  AND  RECENT 
MARINE  SEDIMENTS, 

Woods    Hole    Oceanographic    Institution,    Mass. 
Dept.  of  Chemistry. 
Egon  T.  Degens. 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  1 ,  p  77-106,  June  1970.  30  p,  7  fig,  5 
tab,  35  ref.  NASA  Project  NSR-22-014-001;  PRF- 
1943-A2  (Petroleum  Research  Fund,  ACS). 

Descriptors:  'Organic  matter,  'Sea  water, 
'Nitrogen  compounds,  'Biochemistry,  Cycling 
nutrients,  Nutrients,  Dissolved  oxygen,  Mineralo- 
gy, Sedimentation,  Biodegradation,  Carbon, 
Nitrogen,  Distribution  patterns,  Water  chemistry, 
Nitrates. 
Identifiers:  'Nitrogenous  organic  matter. 

The  molecular  composition  of  nitrogenous  organic 
matter  in  sea  water  and  sediments  is  discussed. 
Proteins  and  protein-derived  metabolites,  such  as 
urea  and  amino  acids,  account  for  the  bulk  of  the 
dissolved  org  anic  matter  in  the  sea;  the  low  C/N 
ratio  with  a  mean  of  2.5  to  3.0  supports  this  in- 
ference. These  compounds  occur  primarily  in 
clathrate-type  complexes.  The  particulate  organic 
matter  in  surface  waters  is  largely  living  organisms 
and  in  deep  waters  is  intact  or  partially  degraded 
biogenic  material.  Detritus  and  dissolved  organic 
matter  in  sediments  are  used  for  synthesis  of 
proteins  by  microorganisms  and  burrowing 
animals.  Polymerization  may  also  be  achieved  via 
epitaxial  growth  on  mineral  surfaces.  In  oxidizing 
environments,  nitrogenous  compounds  are 
diagenetically  degraded  rapidly  unless  they  are  pro- 
tected by  minerals  such  as  organic  clay  derivatives 
or  shell  carbonates.  Strongly  reducing  environ- 
ments favor  the  preservation  of  organic  matter  as  a 
consequence  of  low  biological  activity.  (See  also 
W71-1 1  226)  (Knapp-USGS) 
W71-11229 


DISSOLVED       AND       PARTICULATE       CAR- 
BOHYDRATES, 

Nagoya  Univ.  (Japan).  Water  Research  Lab. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11230 


DISSOLVED  ORGANIC  COMPOUNDS  IN  SEA 
WATER:       SATURATED       AND       OLEFINIC 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  of  Pollution 


HYDROCARBONS   AND   SINGLY   BRANCHED 
FATTY  ACIDS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11231 


VOLATILE    ORGANIC    MATERIALS    IN    SEA 
WATER, 

Antioch  College,  Yellow  Springs,  Ohio. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-1I232 


CHEMICAL  STRUCTURES  OF  COLOR 
PRODUCING  ORGANIC  SUBSTANCES  IN 
WATER, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  05  A. 
W71-11233 


DETERMINATION  OF  MICROBIAL  BIOMASS 
IN  DEEP  OCEAN  WATER, 

California   Univ.,   San   Diego,   La   Jolla.   Inst,   of 

Marine  Resources. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11234 


METAL  ORGANIC  COMPLEXES  FORMED  BY 
MARINE  BACTERIA, 

New  Hampshire  Univ.,  Durham.  Jackson  Estuarine 

Lab. 

Galen  E.  Jones. 

In:    Symposium    on    Organic    Matter    in    Natural 

Waters,  University  of  Alaska,  College,  Sept  2-4, 

1968:    Institute    of    Marine    Science    Occasional 

Publication  No  1,  p  301-319,  June  1970.  19  p,  6 

fig,  2  tab,  30  ref.  FWPCA  Research  Grant  WP- 

00650  and  ONR  Research  Contract  N-000 14-68- 

C-0269. 

Descriptors:  'Organic  matter,  *Sea  water,  •Bac- 
teria,  'Biochemistry,  'Water  chemistry,  Solutes, 
Pigments,  Water  pollution  sources. 
Identifiers:  'Metal-organic  complexes. 

Metal  organic  complexes  are  of  geochemical  and 
biogeochemical  importance  in  the  sea.  Trace  ele- 
ments accumulate  in  various  bioliths;  thus,  crude 
oil  is  often  rich  in  Mo,  Ni  or  V  and  asphalt  is  rich  in 
Ni.  The  concentration  of  trace  elements  such  as 
Cu,  Ni,  Co,  Cd  and  other  transition  elements  by 
plants,  animals  and  bacteria  may  be  a  principal 
mechanism  by  means  of  which  these  elements  are 
concentrated  in  geological  deposits.  The  formation 
of  organic  compounds  by  marine  bacteria  may  be 
important  during  the  formation  of  small  particles  in 
the  sea,  during  the  formation  of  ferromanganese 
nodules,  as  food  for  algae,  as  energy  for  other  bac- 
teria, as  growth  factors  or  inhibitory  substances  for 
algae,  and  as  metal  chelating  substances.  (See  also 
W71-l226)(Knapp-USGS) 
W71-11235 


THRESHOLD  CONCENTRATIONS  OF  CAR- 
BON SOURCES  LIMITING  BACTERIAL 
GROWTH  IN  SEA  WATER, 

Woods  Hole  Oceanographic  Institution,  Mass. 
Holger  W.  Jannasch. 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  I ,  p  32  1-328,  June  1970.  8  p,2  fig, 
I  tab,  7  ref.  NSF  Grant  GB-7747. 

Descriptors:  'Nutrients,  'Organic  matter, 
•Nutrient  requirements,  'Bacteria,  'Sea  water,  Es- 
sential nutrients,  Cycling  nutrients,  Eutrophication, 
Water  chemistry.  Carbon,  Population,  Aquatic 
populations. 

Identifiers:  Threshold  nutrient  concentrations,  Car- 
bon compounds. 

Growth  experiments  with  marine  bacterial  isolates 
in  a  chemostat  reveal  the  existence  of  threshold 


concentrations  of  some  limiting  carbon  sources 
(lactate,  glucose,  glycerol).  The  phenomenon  is  ex- 
plained in  terms  of  the  elimination  of  a  positive 
feedback  effect  below  a  critical  population  density. 
(See  also  W7 1-1 1 226)  (Knapp-USGS) 
W71-11236 


INSTRUMENTAL     TECHNIQUES     FOR     THE 
rDENTD7ICATION  OF  POLLUTANTS, 

Rocketdyne,  Canoga  Park,  Calif.  Environmental 

Sciences  and  Technology. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11237 


AIR  TRANSPORT  OF  ORGANIC  CONTAMI- 
NANTS TO  THE  MARINE  ENVIRONMENT, 

Scripps   Institution   of  Oceanography,   La   Jolla, 

Calif. 

Edward  D.  Goldberg. 

In:    Symposium   on   Organic    Matter   in    Natural 

Waters,  University  of  Alaska,  College,  Sept  2-4, 

1968:    Institute    of   Marine    Science    Occasional 

Publication  No  l,p  351-358,  June  1970.  8  p,  1  tab, 

14  ref. 

Descriptors:  'Water  pollution  sources,  *Air  pollu- 
tion, *Fallout,  'Industrial  wastes,  'Path  of  pollu- 
tants, Water  chemistry,  Winds,  Pesticides,  Sewage. 

The  organic  effluents  of  civilization  reaching  the 
ocean  are  attaining  input  levels  comparable  to 
those  of  the  oceanic  community.  Insight  into  the 
materials  entering  the  marine  environment  may  be 
gained  by  a  survey  of  the  production  rates  of  or- 
ganic materials  and  by  coupling  such  information 
to  chemical  properties  and  uses.  For  example,  the 
widespread  utilization  of  the  poly-chlorinated 
biphenyls  in  the  plastics  industry  may  explain  their 
recently  observed  occurrences  in  marine  organ- 
sims.  Acetone  in  surface  sea  waters  may  be  linked 
to  its  extensive  use  in  the  chemical  industry  and  to 
its  volatility.  Industrial,  social  and  agricultural  ac- 
tivities of  society  introduce  such  refractory  phases 
as  fly-ash,  talc,  and  glass,  solids  that  rapidly  pass 
through  the  water  column  to  the  sediments.  Their 
importance  in  altering  the  overall  chemical  com- 
position of  the  oceans  may  result  from  their  acting 
as  reaction  sites  for  precipitation  or  oxidation- 
reduction  processes  involving  the  dissolved  species 
in  sea  water.  (See  also  W71-11226)  (Knapp- 
USGS) 
W71-11238 


IDENTIFICATION  OF  ORGANIC  MATTER  IN 
POLLUTED  WATER, 

Federal  Water  Pollution  Control  Administration, 

Cincinnati,  Ohio.  Water  Research  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11239 


CARBONATE-ORGANIC  INTERACTIONS  IN 
SEA  WATER, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
K.E.  Chave. 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  1,  p  373-385,  June  1970.  13  p,  5 
fig,  16  ref.  ONR  Contract  N00014-67-A-0387- 
0002. 

Descriptors:  'Water  chemistry,  'Calcium  car- 
bonate, 'Carbon  dioxide,  'Sea  water,  'Organic 
matter,  Chemical  reactions,  Equilibrium,  Chemical 
precipitation,  Sedimentation,  Carbonates,  Calci- 
um, Magnesium,  Mineralogy. 
Identifiers:  'Carbonate-organic  reactions. 

Three  features  of  the  calcium  carbonate-sea  water 
system  have  puzzled  marine  geochemists  for  many 
years.  These  features  are:  The  supersaturation  of 
most  surface  and  near-surface  sea  waters  with 
respect  to  CaC03;  the  complex  mineralogy  of  shelf 
carbonate  sediments;  and  the  occurrence  of 
CaC03  in  pelagic  sediments  from  all  depths  of  the 


ocean.  Each  of  the  three  puzzling  features  of  th< 
geochemistry  of  the  carbonate-sea  water  system  - 
the  evidence  for  disequilibrium  --  can  be  explainei 
on  the  basis  of  regulation  of  the  reactions  by  sur 
face  active  organic  molecules.  ( 1 )  Precipitttioi 
from  highly  supersaturated  sea  water  occurs  ver 
slowly  in  the  presence  of  dissolved  organics,  at  se 
water  pH's.  When  these  organics  are  removed,  a 
higher  pH's,  precipitation  proceeds  rapidl) 
Precipitation  does  not  take  place  on  pre-existin 
nuclei  because  they  are  coated  with  organics.  ( 2 
Complex  mineralogy  of  shallow  sediments  is  ex 
plained  by  organic  coatings  on  mineral  grain 
which  prevent  contact  between  the  mineral  and  th 
water.  (3)  Occurrence  of  carbonates  in  the  dee 
sea  is  explained  by  the  resistance  of  organi 
coatings  to  acid  attack.  (See  also  W71-1 1226)  (K 
napp-USGS) 
W71-11240 


ORGANIC  CHELATION  OF  Co-60  AND  Zn-6 
BY  LEUCINE  IN  RELATION  TO  SORPTION  B1 
SEDIMENTS, 

International  Lab.  of  Marine  Radioactivity,  Mont 
Carlo  (Monaco).  Oceanographic  Museum. 
For  primary  bibliographic  entry  see  Field  02K. 
W71-11241 


THE  ENHANCED  PRESERVATION  OF  OR 
GANIC  MATTER  IN  ANOXIC  MARINE  EN 
VIRONMENTS, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanography 
For  primary  bibliographic  entry  see  Field  05C. 
W71-11242 


INFLUENCE  OF  ORGANIC  MATTER  ON  IN 
ORGANIC  PRECIPITATION, 

Nagoya  Univ.  (Japan).  Water  Research  Lab. 
For  primary  bibliographic  entry  see  Field  02K. 
W71-11243 


LOW  MOLECULAR  WEIGHT  HYDROCAR 
BONS  AND  CARBON  MONOXIDE  IN  SEj 
WATER, 

Naval  Research  Lab.,  Washington,  D.C. 

V.  J.  Linnenbom,  and  J.  W.  Swinnerton. 

In:    Symposium    on    Organic    Matter    in    Natur; 

Waters,  University  of  Alaska,  College,  Sept  2-4 

1968:    Institute    of    Marine    Science    Occasion: 

Publication  No  1,  p  455-467,  June  1970.  13  p, 

fig,  6  ref. 

Descriptors:  'Sea  water,  'Hydrocarbons,  'Wate 
chemistry,  Water  analysis,  Sampling,  Biochemistry 
Organic   matter,    Water   temperature,   Gas   chrc 
matography,  Water  pollution  sources. 
Identifiers:  'Carbon  monoxide. 

Some  recent  work  on  trace  amounts  of  dissolve 
gases  in  sea  water  is  reviewed.  Surface  concentra 
tions  of  hydrocarbons  appear  to  be  similar  in  dil 
ferent  areas.  Methane  has  about  the  value  on 
would  expect  on  the  basis  of  its  partial  pressure  i 
the  atmosphere.  In  the  upper  layer  (0  to  200  m 
pronounced  concentration  peaks  exist  with  th 
olefins  generally  higher  in  concentration  than  thei 
saturated  homologues.  This  non-homogeneous  dis 
tribution  suggests  the  existence  of  processes  occui 
ring  at  rates  faster  than  physical  mixing  rates.  In  o> 
ygenated  waters  concentrations  generally  tend  t 
decrease  with  depth,  but  in  anoxic  areas  the  situ: 
tion  is  reversed,  with  methane  increasing  3  to  4  oi 
ders  of  magnitude  and  ethane  approximately  2  oi 
ders.  The  ocean,  bays  and  rivers  may  be  a  source  c 
carbon  monoxide,  with  the  transport  of  gas  bein 
from  the  water  to  the  atmosphere.  Various  algal 
green  plants  and  some  species  of  siphonopore 
produce  carbon  monoxide.  Apparently  concentra 
tions  of  carbon  monoxide  found  in  the  water  ar 
not  caused  by  manmade  pollution,  contrary  to  wha 
seems  to  be  the  case  for  methane,  since  the  highe! 
values  found  for  dissolved  carbon  monoxide  wer 
observed  in  the  open  ocean.  Rather  than  acting  as 
sink  for  atmospheric  carbon  monoxide,  the  sea  ap 
pears  to  be  a  source.  (See  also  W7I-1  1226)  (K 
napp-USGS) 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


W71-11244 

ORGANIC    CHEMISTRY    OF    NATURAL    SEA 
SURFACE  FILMS, 

Naval  Research  Lab.,  Washington,  D.C. 

W.  D.  Garrett. 

In:   Symposium    on   Organic    Matter   in    Natural 

Waters,  University  of  Alaska,  College,  Sept  2-4, 

1968:    Institute    of   Marine    Science    Occasional 

Publication  No  1,  p  469-477,  June  1970.  9  p,  2  fig, 

I  tab,  1 1  ref. 

Descriptors:    •Films,    'Sea    water,    'Oily    water, 

•Monomolecular  films,  *  Lipids,  *  Alcohols,  Thin 

films,  Organic  matter,  Chemical  reactions.  Water 

chemistry. 

Identifiers:  'Sea-surface  films,  Slicks. 

Sea  surface  films  are  mono-molecular  since  only 
the  polar  molecules  directly  attached  to  the  air/sea 
interface  can  reduce  its  surface  free  energy  and 
alter  its  physical  properties.  Furthermore,  film 
pressures  measured  in  natural  sea  slicks  are  almost 
always  less  than  the  collapse  pressures  of  lipid  or 
protein  monolayers.  Thus,  sea  surface  films  are  not 
usually  compressed  by  convergent  forces  to  the 
point  where  they  are  forced  into  a  multilayered 
structure.  Lipids,  proteins,  phosphorous-containing 
compounds  and  possibly  carbohydrates  are  availa- 
ble at  the  sea  surface  to  contribute  to  film  forma- 
tion. The  most  important  and  durable  compounds 
at  the  air/water  interface  are  the  lipids  of  high 
molecular  weight.  For  example,  a  fatty  acid  or 
glyceride  fatty  ester  would  be  highly  polar  and 
water  insoluble.  (See  also  W71-11226)  (Knapp- 
USGS) 
W7I-11245 


CONDITIONAL  STABILITY  CONSTANTS  OF  A 

NORTH  CAROLINA  SOIL  FULVIC  ACID  WITH 

Co  (2..)  AND  Fe  (3..), 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02G 

W7I-11246 


TRANSITION  METAL  BINDING  BY  LARGE 
MOLECULES  IN  HIGH  LATITUDE  WATERS, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
Robert  J.  Barsdate. 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  1 ,  p  485-493,  June  1 970.  9  p,  1  fig, 
3  tab,  7  ref.  USAEC  Contract  AT  (04-3)310  PA4, 
NSF  Grant  GB  8274. 

Descriptors:    'Trace   elements,    'Surface   waters, 
•Organic  matter,  'Copper,  'Chelation,  Analytical 
techniques.  Sampling,  Water  pollution  sources. 
Identifiers:  Zinc. 

A  substantial  portion  of  the  zinc  from  productive 
inshore  waters  is  unreactive  to  concentration  by  a 
diathizime  technique.  Fractions  of  the  trace  metals 
manganese,  copper  and  zinc  from  ocean  water  are 
retained  in  dialysis  bags  when  exhaustively  dialyzed 
against  tridistilled  water.  This  material  is  not  ex- 
tractable  with  ordinary  chelating  reagents,  which 
react  with  the  divalent  forms  of  these  elements,  but 
is  readily  retractable  when  oxidized  with  persul- 
furic  acid  prior  to  the  extraction  process.  Samples 
were  taken  from  Unimak  Pass,  where  water  from 
the  Gulf  of  Alaska  is  moving  into  the  Bering,  and 
from  a  station  a  short  distance  to  the  northeast  in 
the  Bering  in  an  area  of  high  primary  productivity 
associated  with  the  upwelling  and  mixing  along  the 
passes  between  the  Aleutians.  Very  little  of  the 
large  exchangeable  complexes  detected  by  this 
technique  were  found.  (See  also  W71-1 1226)  (K- 
napp-USGS) 
W71-I1247 


MICRODETERMINATION  OF  URONIC  ACIDS 
AND  RELATED  COMPOUNDS  IN  THE 
MARINE  ENVIRONMENT, 

California  Univ.,  San  Diego,  La  Jolla.  Inst,  of 
Marine  Resources. 


For  primary  bibliographic  entry  see  Field  05  A. 

W71-11248 


WHAT  YOU  DONT  KNOW  CAN  HURT  YOU: 
ORGANIC  COLLOIDS  AND  NATURAL 
WATERS, 

Geological  Survey,  Washington,  D.C. 

Irving  A.  Breger. 

In:    Symposium    on    Organic    Matter   in    Natural 

Waters,  University  of  Alaska,  College,  Sept  2-4, 

1968:    Institute    of   Marine    Science    Occasional 

Publication  No  1,  p  563-574,  June  1970.  12  p,  15 

ref. 

Descriptors:  'Organic  matter,  'Surface  waters, 
•Sea  water,  'Colloids,  Chromatography,  Analyti- 
cal techniques,  Spectroscopy,  Organic  compounds, 
Lipids,  Humic  acids,  Oily  water,  Chemical  reac- 
tions, Chemical  analysis,  Water  pollution  sources, 
Pollutant  identification. 
Identifiers:  'Organic  colloids. 

Most  studies  of  organic  substances  in  natural 
waters  and  associated  sediments  are  concerned 
with  the  isolation  and  identification  of  relatively 
simple  compounds.  Complex  compounds  of  high 
molecular  weight,  which  may  account  for  as  much 
as  90%  of  the  total  organic  matter,  are  being 
neglected  because  they  are  so  difficult  to  charac- 
terize. The  complex  material  consists  of  high 
polymers  which  must  have  colloidal  properties.  In- 
teractions among  these  substances  may  lead  to 
phenomena  such  as  syneresis,  coprecipitation,  ad- 
sorption, flocculation  or  protection,  and  may  result 
in  unusual  associations  of  compounds.  As  a  result, 
the  simple  compounds  found  in  natural  waters  may, 
to  an  appreciable  extent,  represent  merely  the 
residua  from  such  colloidal  interactions.  Without 
some  knowledge  and  consideration  of  the  colloidal 
phenomena  that  may  take  place,  therefore,  ex- 
planations for  the  occurrences  of  dissolved  com- 
pounds should  be  viewed  with  skepticism.  (See  also 
W71-1 1  226)  (Knapp-USGS) 
W71-11249 


BIBLIOGRAPHY  OF  TRITIUM  STUDIES  RE- 
LATED TO  HYDROLOGY  THROUGH  1966, 

Geological  Survey,  Albany,  N.Y.;  and  Geological 
Survey,  Washington,  D.C. 
Edward  C.  Rhodehamel,  Veronica  B.  Kron,  and 
Verda  M.  Dougherty. 

For  sale  by  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.C. 
20402-Price  75  cents.  Geological  Survey  Water- 
Supply  Paper  1 900,  1 97 1 .  1 74  p. 

Descriptors:  'Bibliographies,  'Tritium, 

•Hydrogeology,    'Tracers,    'Path    of   pollutants, 
Radioisotopes,     Fallout,     Tracking     techniques, 
Hydrology,  Surface  waters,  Groundwater. 
Identifiers:  'Tritium  bibliography. 

This  bibliography  is  a  compilation  of  publications 
that  are  related  to  the  use  and  application  of  tritium 
in  hydrology  during  the  25  years  1942  through 
1966.  The  main  list  of  references  is  classified  as  to 
the  principal  subject  matter  of  each  item,  and  an 
auxiliary  bibliography  contains  background 
knowledge  about  radioactivity,  analytical 
techniques,  and  the  various  environments  in  which 
tritium  exists.  The  introduction  provides  a  brief 
discussion  of  the  nature,  sources,  abundance,  and 
uses  of  tritium  that  are  applicable  to  hydrology. 
The  classification  index  consists  of  two  parts:  ( 1 )  a 
principal  topics  and  subject  code  conveniently 
placed  before  the  main  bibliography,  and  (2)  an 
alphabetically  listed  principal-subject  index  follow- 
ing the  main  bibliography.  An  auxiliary  reference 
list  is  divided  into  broad  fields  of  knowledge,  such 
as  pedology,  atmosphere,  analytical  methods,  and 
groundwater.  This  part  is  alphabetically  arranged 
by  authors  within  these  categories.  These 
references  do  not  refer  to  tritium  studies  as  such, 
but  are  those  closely  related  by  the  nature  of  the  in- 
vestigation or  by  the  subject  investigated.  (Knapp- 
USGS) 
W71-11254 


TRITIATED  WATER  AS  A  TRACER  IN  THE 
DUMP  LEACHING  OF  COPPER, 

Bureau  of  Mines,  Bartlesville,  Okla.  Bartlesville 
Petroleum  Research  Center.,  and  Institute  of  Min- 
ing and  Technology,  Socorro,  N.  Mex.  Dept.  of 
Ground-water  Hydrology. 

F.  E.  Armstrong,  G.  C.  Evans,  and  G.  E.  Fletcher. 
Bureau  of  Mines  Report  of  Investigations  RI  75 10, 
May  1971.  39  p,  12  fig,  5  tab,  10  ref,  5  append. 

Descriptors:      'Tritium,      'Tracers,      'Leaching, 

'Copper,   'Waste  dumps,  Mine  wastes,  Mining, 

Groundwater  movement,  Flow  profiles.  Sampling, 

Data  collection,  Wells,   Methodology,  Chemical 

analysis. 

Identifiers:  Tritiated  water  (Tracer),  Mine  dump 

leaching. 

Tritiated  water  was  used  as  a  tracer  to  follow  the 
path  of  leach  liquids  as  they  flow  through  a  copper- 
mine  dump.  Semipermeable  layers,  produced 
within  the  dump  by  compaction  and  'stratification' 
of  deposited  dump  material,  restrict  the  vertical 
movement  of  water.  Knowledge  of  this  restriction 
aids  in  the  optimization  of  the  leaching  process. 
The  portion  of  the  dump  studied  was  approximate- 
ly 2,000  feet  long,  800  feet  wide,  and  200  feet  high. 
A  total  of  94  curies  of  tritiated  water  was  injected 
into  the  dump  at  the  rate  of  650  gpm  over  a  period 
of  39  hours.  The  leach  liquid  was  sampled  at  natu- 
ral surface  outflows  and  through  a  series  of  wells, 
some  drilled  to  the  bottom  of  the  dump  and  others 
to  intermediate  levels.  More  than  3,300  samples 
were  analyzed  either  by  liquid  scintillation  count- 
ing or  by  gas  counting.  Data  obtained  permitted 
calculation  of  flow  paths,  recycle  times,  total  fluid 
volume,  and  estimates  of  retention  times  in  various 
portions  of  the  dump.  Leaching  with  subsequent 
recovery  from  the  pregnant  leach  liquid  is  an  im- 
portant source  of  copper.  ( Woodard-USGS ) 
W71-1I255 


WATER  AND  OREGON'S  ECOLOGY. 

Oregon  State  Univ,  Corvallis. 

Oregon  Water  Resources  Research  Institute,  Fall 
Quarter  1970  Seminar  Report  WR  01 3.70,  January 
1971.  164  p. 

Descriptors:  'Hydrology,  'Estuarine  environment, 
•Fisheries,  'Grasslands,  'Lakes,  Water  demand, 
Water  supply,  Water  utilization,  Domestic  water, 
Eutrophication,  Recreation,  Hydrologic  cycle. 
Water  management  (Applied),  Agricultural 
watersheds,  Land  management,  Pesticide  residues, 
Reservoirs,  Land  development,  Land  management, 
Natural  resources. 

Identifiers:  'Oregon,  'Pacific  coast,  'Estuary  pro- 
tection, Tidal  flats. 

This  report  consists  of  28  papers  relating  to 
hydrology  and  ecology  that  were  read  at  a  faculty- 
student  seminar  held  at  Oregon  State  University  in 
the  fall  of  1970.  The  purpose  of  this  seminar  was  to 
present  a  group  of  papers  prepared  by  some 
selected  faculty  members  and  graduate  students 
dealing  with  Oregon's  current  water  resources  and 
ecological  needs  and  to  invite  open  discussions  on 
these  papers.  Among  those  present  taking  part  in 
the  discussions  were  faculty  members,  leaders  of 
local  conservation  groups,  and  representatives  of 
various  federal  and  state  agencies.  The  meetings 
were  open  to  the  general  public.  (See  also  W71- 
11261  andW71-H262)(Glasby-USGS) 
W71-11260 


PESTICIDES  AND  GROUND  WATER, 

Oregon  State  Univ.,  Corvallis,  Dept.  of  Civil  En- 
gineering. 
Ralph  C.  Olsen. 

In:  Water  and  Oregon's  Ecology,  Oregon  Water 
Resources  Research  Institute,  Fall  Quarter  1970 
Seminar  Report  WR  013.70,  p  79-81,  January 
1971.  3  p,  4  ref. 

Descriptors:  'Aquifers,  'Groundwater  recharge, 
'Artificial  recharge,  'Pollutants,  'Pesticides,  Arte- 
sian wells,  Confined  water,  Geohydrologic  units. 
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Groundwater,  Hydrogeology,  Fungicides,  Herbi- 
cides, Impaired  water  quality,  Public  health,  Soil 
contamination  effects,  Water  pollution  effects, 
Water  quality  control,  Chemcontrol. 

Problems  are  discussed  in  both  natural  and  artifi- 
cial groundwater  recharge  employing  surface  water 
that  has  been  subjected  to  mild  pesticide  con- 
tamination. Two  specific  cases  in  the  United  States 
are  mentioned  and  discussed,  one  in  Colorado,  and 
one  in  Texas.  Depending  on  aquifer  conditions, 
groundwater  moves  at  rates  ranging  from  about  5  ft 
per  day  to  50  ft  per  year.  Therefore,  pollution  may 
not  show  up  until  long  after  the  source  has  ceased 
polluting.  A  recharge  experiment  on  the  Ogallala 
Aquifer  involved  addition  of  DDT,  nitrate  and  a 
tracer  with  the  recharge  water  for  10  days  of  injec- 
tion. The  well  was  then  pumped  for  I  2  days.  Of  the 
3.11  lb  of  DDT  used  in  recharging  only  0.142  lb 
was  received  by  the  pumping,  and  this  recovery  was 
from  adsorbtion  on  the  sand  particles.  Standards 
are  especially  needed  for  persistent  complex  or- 
ganic pesticides.  (See  also  W7I-I1260)  (Glasby- 
USGS) 
W71-11261 


WATER  QUALITY  IN  THE  LOWER  WIL- 
LAMETTE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  En- 
gineering. 
Gary  R.  Polvi. 

In:  Water  and  Oregon's  Ecology,  Oregon  State 
University  Water  Resources  Research  Institute  Fall 
Quarter  1970  Seminar  01  3.70,  p  125-128,  January 
1971.4p,5ref. 

Descriptors:  *Oregon,  'Columbia  River  basin, 
•Water  pollution  sources,  *Water  pollution  con- 
trol, 'Water  quality.  Thermal  pollution,  Acid 
streams,  Aquatic  microbiology,  Environmental  en- 
gineering, Multiple-purpose  projects,  Pollution 
abatement,  Public  health,  Farm  wastes,  Industrial 
wastes,  Pulp  wastes,  Sulfide  liquors,  Wood  wastes, 
Organic  wastes,  Sewage  bacteria.  Sewage  treat- 
ment, Waste  treatment. 

Identifiers:  'Willamette  River  (Oreg),  Oregon  City 
(Oreg),  Portland  (Oreg). 

Pollution  problems  of  the  lower  Willamette  River 
in  northwestern  Oregon  between  Oregon  City  and 
Portland  are  discussed,  and  measure  are  suggested 
to  upgrade  the  overall  water  quality  of  that  part  of 
the  river.  As  much  as  90%  of  this  pollution  is  indus- 
trial, derived  mainly  from  pulp  and  paper  mills 
along  the  Willamette,  while  the  remainder  is  prin- 
cipally of  domestic  origin.  Due  to  its  rather  deep 
channel  and  slow  moving  current,  especially  during 
the  summer  months,  very  little  mixing  action  oc- 
curs to  aid  in  aeration.  During  this  period  both  bac- 
terial and  algal  growth  is  high  resulting  from  in- 
creased water  temperatures  (68C-71C)  along  with 
the  presence  of  moderate  to  heavy  concentrations 
of  fertilizer  residues.  New  treatment  measures  are 
now  under  consideration.  This  river  pollution 
problem  can  be  approached  and  handled  through 
such  ways  as  recycling  and  reuse  of  industrial  waste 
waters  and  the  modification  of  industrial  waste 
products.  (See  also  W7 1-1  I  260)  (Glasby-USGS) 
W7I-1I262 


SOURCES  OF  PHOSPHATE,  AMMONIUM  AND 
NITRATE   CONTAMINATION   IN   SOME  CEN- 
TRAL NEW  JERSEY  STREAMS, 
Rutgers-The-State    Univ.,    New    Brunswick,    N.J. 
Dept.  of  Soils  and  Crops. 
Aytekin  Bilgin. 

M  Sc  Thesis,  Rutgers  University  Graduate  School, 
March  1971.  113  p,  29  fig,  7  map,  I  tab,  60  ref. 
OWRR  Project  A-027-NJ  ( 1 ). 

Descriptors:  *New  Jersey,  'Water  pollution 
sources,  'Pollutants,  'Phosphates,  'Nitrates,  Sur- 
face runoff,  Leaching,  Sewage  disposal,  Chemical 
wastes,  Domestic  wastes.  Farm  wastes,  Industrial 
wastes.  Fertilizers,  Ammonia,  Nitrogen  cycle, 
Nutrients,  Nitrification,  Decomposing  organic 
matter,      Eutrophication,      Balance     of     nature, 


Biochemical  oxygen  demand,  Aquatic  productivi- 
ty- 
Identifiers:  'Middlesex  County  (N  J),  'Somerset 
County  (N  J),  'Mercer  County  (N  J),  New  Brun- 
swick (N  J),  Princeton  (N  J). 

A  study  was  made  from  April  to  October  1970  of 
pollution  in  seven  streams  located  in  Middlesex, 
Somerset,  and  Mercer  Counties,  New  Jersey.  The 
objective  of  this  investigation  was  to  determine  the 
origin,  source,  and  concentrations  of  phosphate, 
ammonium,  and  nitrate  polluting  the  streams.  The 
following  were  the  areas  studied:  Beaverdam  Brook 
(E.  Brunswick),  Mile  Run  (New  Brunswick),  Six 
Mile  Run  (New  Brunswick),  Millstone  River  (Prin- 
ceton), Rock  Brook  (Zion),  Duck  Pond  Run  (Prin- 
ceton), and  Big  Bear  Brook  (Hightstown).  Of 
these,  Millstone  River,  located  near  a  sewage 
disposal  plant,  and  Mile  Run,  near  a  chemical 
plant,  produced  the  highest  phosphate  and  am- 
monia levels.  Mile  Run  had  the  greatest  BOD 
because  of  the  heat  and  wastes  polluting  it.  Nitrate 
contamination  developed  principally  in  areas 
where  eutrophic  conditions  existed  for  some  years, 
and  where  surface  runoff  leached  out  fertilizer 
residues  from  suburban  lawns  and  cultivated 
agricultural  soils.  Moderate  nitrate  contamination 
was  seen  in  Six  Mile  Run,  Big  Bear  Brook,  and 
Duck  Pond  Run.  The  highest  nitrate  level  occurred 
in  Beaverdam  Brook  where  the  adjacent  watershed 
had  been  completely  altered  some  5  years  earlier 
by  bulldozing  and  grading  operations.  This  activity 
completely  destroyed  the  original  soil  profile  and 
broke  up  and  buried  the  former  organic  layer  so 
that  mineralization  and  nitrification  was  rapidly  in- 
creased. (Glasby-USGS) 
W71-11267 


EVALUATION  OF  THE  RISKS  RELATED  TO 
THE  DISCHARGE  OF  RADIOACTIVE 
ISOTOPES  IN  A  MARINE  ECOSYSTEM, 

Comitato   Nazionale   per   l'Energie   Nucleare,   La 

Spezia  (Italy).   Laboratorio  per  lo  Studion  della 

Contaminazione  Radioattive  del  Mare. 

M.  Bernhard. 

Revue  International '  Oceanographie  Medicale, 

Vol  20,  1970,p.  125-131.  3  tab,  10  ref. 

Descriptors:  'Sea  water,  'Radioisotopes,  Marine 
microorganisms,  Measurement,  Ecosystems, 
Shores,  Physicochemical  properties. 

The  concentration  factor  approach  and  the  specific 
activity  approach  have  been  used  to  determine  the 
maximal  permissible  concentration  of 

radionuclides  in  sea  water  after  physical  dilution, 
and  these  two  methods  are  compared.  The  first  is 
more  useful  when  applied  to  elements  which  are 
not  regulated  by  the  organisms,  while  the  second  is 
more  easily  applied  to  regulated  elements.  Concen- 
trations of  various  stable  elements  in  a  typical 
Mediterranean  ecosystem  are  tabulated.  Since  it  is 
known  that  for  certain  elements  geochemical 
equilibriums  are  reached  very  slowly  and  that  cer- 
tain physicochemical  forms  of  an  element  are  more 
readily  available  to  marine  organisms,  knowledge 
of  the  kinetics  of  the  different  possible 
physicochemical  states  is  necessary  to  make  a  valid 
prediction  with  both  approaches.  Given  sufficient 
good  data,  both  approaches  should  give  the  same 
values.  (Smith-PAI) 
W7I-1  1268 


THE  ROLE  OF  VERTEBRATES  IN  THE  UP- 
TAKE AND  LOSS  OF  RADIOISOTOPES, 

Comitato   Nazionale   per   I'Energia   Nucleare,   La 
Spezia  (Italy).  Laboratorio  per  lo  Studio  della  Con- 
taminazione Radioattiva  del  Mare. 
M.  Bernhard. 

Revue  Internationale  d'  Oceanographie  Medicale, 
Vol.20,  I970,p  101-123,  10fig,3tab,  20  ref. 

Descriptors:  'Marine  fish,  'Radioisotopes,  'Food 
chains,  Marine  microorganisms,  Fish  food  organ- 
isms, Measurement,  Radioactivity,  Model  studies, 
Absorption. 


It  is  reasonable  to  assume  that  in  the  future  th 
amount  of  fish  in  human  diet  will  decrease,  sine 
even  countries  with  a  high  fish  consumption  giv 
preference  to  meat.  Two  models  have  bee 
proposed  to  predict  the  degree  of  radiocontamin; 
tion  in  marine  organisms.  The  concentration  facte 
model  implies  that  the  activity  of  a  give 
radioisotope  in  the  organisms,  its  organs  and  ti; 
sues,  is  always  proportional  to  the  activity  of  th 
radioisotope  in  the  environment  of  the  organism 
The  specific  activity  model  is  more  useful  for  regi 
lated  elements,  as  the  degree  of  contamination  ca 
be  estimated  from  the  specific  activity  in  the  ei 
vironment  and  the  chemical  concentration  of  th 
element  in  the  organism.  It  is  evident  that  in  the  ii 
vestigations  on  the  uptake  of  radioisotopes  an 
their  stable  isotopes  it  is  very  useful  to  determin 
whether  an  element  is  regulated  or  not.  Only  a  littl 
data  is  available  on  the  uptake  and  loss  of  marir 
vertebrates  in  which  also  the  role  of  the  stable  eli 
ment  has  been  considered.  More  data  is  needed  o 
the  biological  half-life  and  on  transport  through  tt 
food  chain.  (Smith-PAI) 
W71-11270 


INPUT  OF  POLYCHLORINATED  BIPHENYL 
INTO  CALIFORNIA  COASTAL  WATER 
FROM  URBAN  SEWAGE  OUTFALLS, 

California  Univ.,  Berkeley.  Marine  Resources  Inst 
Timothy  T.  Schmidt,  Robert  W.  Risebrough.  and 
Franklin  Gress. 

Bulletin  of  Environmental  Contamination  and  To: 
icology,  Vol  6,  No  3,  May-June,  1971.  p  235-243, 
fig,  1  tab,  1 7  ref. 

Descriptors:  'Water  pollution  sources,  'Pollutai 
identification,  'Sea  water,  Coasts,  'Industri; 
wastes,  'Sewage  effluents,  Sampling,  Marine  fisl 
Birds,  Food  chains,  California. 
Identifiers:  'Polychlorinated  biphenyls,  Los  Ai 
geles,  San  Francisco,  San  Diego. 

The  quantities  of  polychlorinated  biphenyls  occu 
ring  in  marine  fish  and  birds  in  California  coast 
waters  are  found  to  be  second  only  to  DDT  as  po 
lutants  of  the  marine  food  chain,  therefore  it  is  in 
portant  to  discover  and  monitor  the  sources  < 
PCB.  Studies  in  Europe  and  Florida  have  trace 
PCB  contamination  to  sewage  waste  discharge 
into  the  sea.  In  California  nine  sewage  treatmei 
plants  which  discharge  sewage  to  the  sea  in  the  Sa 
Francisco,  Los  Angeles  and  San  Diego  areas  wei 
tested  for  PCB  concentrations  in  December,  1971 
All  samples  were  taken  from  sewage  outfalls  at  sit( 
closest  to  points  of  entry  into  the  sea.  Care  w; 
taken  that  the  sample  bottles  were  uncoi 
taminated,  and  degradation  of  the  samples  throug 
microbial  action  was  prevented.  In  the  laboratoi 
an  extraction  and  cleaning  process  was  followe 
and  PCB  was  identified  by  the  presence  of  profili 
on  chromatograms.  The  results  are  tabulated,  an 
the  highest  output  was  recorded  from  Los  Angeli 
County,  one  of  the  most  industrialized  areas  of  th 
state,  indicating  that  urban  sewage  effluent  is  a  si| 
nificant  source  of  the  PCB  in  coastal  waters  an 
should  be  periodically  monitored.  (Smith-PAI) 
W71-11290 


TRITIUM  IN  HYDROLOGY, 

University    of  the    Witwatersrand,   Johannesbui 
(South  Africa).  Nuclear  Physics  Research  Unit. 
B.  Th.  Verhagen. 

South  African  Journal  of  Science,  Vol  67,  No  ■ 
April  1971.  p  289-295,  4  fig,  1  tab,  17  ref. 

Descriptors:  'Hydrologic  cycle,  'Tritium,  Wati 
pollution.  Rainfall,  Fallout,  Measurement,  Nuclei 
explosions,  Groundwater,  Seasonal,  Radioisotope 
Identifiers:  South  Africa. 

Tritium  is  a  useful,  but  hard  to  detect,  natur 
tracer  in  the  hydrological  cycle.  Increased  concei 
trillions  of  tritium  in  the  stratosphere  have  o< 
curred  in  the  last  20  years  because  of  the  explosic 
of  thermonuclear  devices,  mainly  in  the  Northei 
Hemisphere,  thus  disturbing  the  quasi  steady-stal 
in  natural  tritium  levels.  Large  pulses  of  artifici 
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tritium  have  been  added  to  the  hydrological  cycle, 
and  in  the  Northern  Hemisphere  these  perturba- 
tions are  used  in  simple  tracing  experiments.  In  ex- 
pectation of  a  French  test  explosion  series  in  the 
Southern  Pacific,  air  moisture  samples  will  be  col- 
lected from  a  number  of  sites  in  South  Africa  and 
analyzed  for  tritium,  thus  providing  immediate  in- 
formation on  the  arrival  of  any  bomb  tritium,  even 
in  the  absence  of  precipitation.  Gas  proportional 
counting  of  the  samples  to  be  analyzed  is  employed 
and  the  method  is  described.  Measurements  of  triti- 
um concentrations  in  South  African  rains  since 
1964  show  variations  due  to  climatic,  seasonal  and 
rainfall  effects.  The  greater  bulk  of  tritium  finding 
its  way  into  the  hydrological  cycle  is  injected  dur- 
ing the  spring  leak.  Groundwater  research  with 
tritium  in  the  semi-arid  country  of  Botswana  by 
borehole  sampling  is  also  discussed.  (Smith-PAI) 
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SIMULATION  OF  STREAM  PROCESSES  IN  A 
MODEL  RIVER, 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 

Resources. 

Thomas  J.  Padden,  and  E.  F.  Floyna. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  159,  $3.00  in  paper  copy,  $0.95 

in    microfiche.     Texas     University     Center     for 

Research  in  Water  Resources  Technical  Report  No 

MEHE-70-23,  CRWR-72),  May  1971.  130  p    32 

fig,  24  tab,  27  ref.  OWRR  Project  B-044-TEX  (2). 

Descriptors:  'Model  studies,  'Water  pollution 
sources  'Oxygen  sag,  'Oxygenation,  Reaeration, 
Hydraulic  models,  Turbulent  flow,  Self-purifica- 
tion, Path  of  pollutants,  Waste  assimilative  capaci- 

Various  stream  processes  which  contribute  to  reox- 
ygenation  or  deoxygenation  were  studied  separate- 
ly under  controlled  conditions  in  aquaria  and  in  a 
research  flume.  Stream  processes  were  simulated 
as    a    model    river    consisting    of    benthos    and 
pnotosynthetic  organisms.  In  another  channel  an 
identical  ecosystem  was  established  and  stressed 
"'.  „■  1" ,  or8anic     Pollutant.     The     conditions 
established  in  these  model  rivers  were  those  as- 
sumed in  the  development  of  various  sag  equations 
I  he  stressed   ecosystem   behaved   in   accordance 
with  sag  equations  proving  the  validity  of  the  classi- 
cal predictive  formulas  and  validity  of  simulation  of 
stream  processes  in  the  model  river.  A  formulation 
tor  atmospheric  reaeration  constants  for  flowing 
systems  as  a  function  of  velocity  and  depth  was 
developed  from  data  obtained  in  the  model  river. 
(Knapp-USGS) 
W7I-M297 


mechanism  of  upstream  intrusion  of  jet  effluent  is 
characterized  primarily  by  a  gross  densimetric 
Foude  number  based  on  the  ambient  flow  velocity 
and  the  buoyancy  flux  from  the  source.  However 
the  formation  of  an  upstream  wedge  may  be  ham- 
pered due  to  the  effect  of  initial  flux  of  momentum 
m  the  downstream  direction.  When  the  buoyant 
slot  jet  cannot  entrain  all  the  oncoming  flow  while 
maintaining  the  typical  jet  or  plume  behavior,  then 
the  jet  flow  pattern  breaks  up  and  there  is  efficient 
muting  close  to  the  source.  ( Woodard-USGS) 
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IMPLICATIONS  OF  POLLUTION  TO  THE  Mc 
MURDO  SOUND  BENTHOS, 

Scripps   Institution   of  Oceanography,    La   Jolla, 
Zool  Washington  Univ.,  Seattle.  Dept.  of 

For  primary  bibliographic  entry  see  Field  05C. 
W7 1  - 1 1 34 1 


BUOYANT  SLOT  JETS  INTO  STAGNANT  OR 
FLOWING  ENVIRONMENTS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M    Keck 

Lab.  of  Hydraulics  and  Water  Resources 

Klas  Cederwall. 

California  Institute  of  Technology,  W.  M    Keck 

Laboratory  of  Hydraulics  and  Water  Resources  Re- 

5T  ?«i,;R-23'  APril  I971  86  P.  29  fig.  5  tab 
« ret.  EPA  Research  Grant  No  1 6070  DGY. 

Descriptors:  'Mixing,  'Jets,  'Stagnant  water, 
Kunning  waters,  Model  studies,  Pumping 
'racers  Thermodynamic  behavior,  Diffusion 
fiow  characteristics,  Mathematical  studies,  Equa- 
nt' Lab°ratory  l«ts,  Analytical  techniques, 
■ounces.         "'     Forecastin«-     Wa<"     pollution 

'oS,Tng.*BU°yant  JetS'  P'Ume  PaUernS-  Mixin* 

Je  diffusion  following  the  release  of  a  buoyant 
rat  jet  into  a  confined,  uniformly  flowing  environ- 
ment was  studied.  Experiments  were  conducted 
™hi!  ,n  horl,zontal  buoyant  slot  jet  into  stagnant, 
nbient  fiuid.  In  addition,  two  sets  of  experiments 

uoLm  ?Ted  W'th  a  Vertical  and  a  horizontal 
uoyant  slot  jet  issuing  into  a  uniformly  flowing 

S  f  two"layer  fi°*  a"alysis  provided  the  ra 
■onale  for  a  classification  of  flow  regimes.  The 


SIMULATION      OF     WATER     QUALITY     IN 
STREAMS  AND  CANALS, 

Masch  (Fred  D.)  and  Associates,  Austin,  Tex;  and 
Texas  Water  Development  Board,  Austin. 

Texas   Water   Development   Board    Report    128 
Austin,  May  1 97 1 .  64  p,  1 3  fig,  6  tab,  25  ref. 

Descriptors:  'Water  quality,  'Simulation  analysis 
Streams  'Mathematical  models,  'Texas,  Canals 
Chemical  analysis,  Water  temperature,  Dissolved 
oxygen.  Biochemical  oxygen  demand,  Dissolved 
solids,  Chlorides,  Sulfates,  Forecasting,  Wastes 
Water  pollution. 

The     QUAL-I     mathematical     modeling     system 
presented   is  designed   to   simulate   water-quality 
parameters,    and    is    one    of   several    simulation 
systems    being   developed    by    the    Texas    Water 
Development  Board  to  assist  in  more  refined  water 
planning  and  management.  The  set  of  interrelated 
quality  routing  models  (QUAL-I)  is  useful  for  the 
prediction  of  the  temporal  and  spatial  distribution 
of  temperature,  biochemical  oxygen  demand  and 
dissolved  oxygen,  and  conservative  minerals  within 
a  segment  of  a  river  basin.  The  governing  dif- 
ferential equation  is  solved  by  an  implicit-finite-dif- 
ference  technique  under  the  assumption  that  ad- 
vection  along  the  primary  axis  of  flow  (longitudinal 
axis  of  the  stream  channel)  is  the  primary  mode  of 
transport.  Comparison  of  the  predictions  of  this 
modeling  system  and  field  data  from  a  segment  of  a 
river  basin  containing  multiple  headwater  sources 
waste  loadings,  and  branching  streams  produced 
good  agreement  between  predicted  and  observed 
quality  profiles.  (Woodard-USGS) 
W71-I1352 


gy,  Aquatic  habitats.  Sediment  distributions   Sur- 
face waters,  Water  pollution.  Water  pollution  ef- 
fects, Fish. 
Identifiers:  'Mercury,  'Water  pollution  (Mercu- 

Laboratory  experiments  show   that  in   a   system 
without  macroorganisms,  formation  and  release  of 
methyl  mercury  occurs  almost  entirely  in  the  upper 
centimeter  of  the  sediment  and  in  such  a  situation 
natural  sedimentation  must  be  important  to  the  tur- 
nover of  mercury  deposits  in  the  sediment.  High 
concentrations  of  Tubificidae  change  the  situation 
somewhat,  but  Anadonta  at  a  high  population  den- 
sity changes  it  considerably.  It  would  thus  seem 
possible  to  '  lock  in'  the  mercury  in  the  sediment  bv 
covering  layer  of  3  cm  if  there  were  no  macroor- 
ganisms,   or    only    Tubificidae,    present.    But    if 
Anodonta  is  present  a  covering  layer  of  10  cm 
would  be  required.  In  the  absence  of  Anodonta 
natural  or  artificial  sedimentation  could  contribute 
to  purification  of  a  mercury-contaminated  aquatic 
w3?m'i,!l  f   Preience'   such   sedimentation 
S/-, ,   ,  ,  «tlatIve,y  ,neffecuve.  (Woodard-USGS) 
W  /  I-I  1 358 


DETERMINATION  OF  POLLUTIONAL  POTEN- 

JrSfflSSicgS""  AQUIFER  BY  SALT 

Robert  S.  Kerr  Water  Research  Center,  Ada  Okla 
tor  primary  bibliographic  entry  see  Field  05G 
W71-11361 


REGULATIONS     PERTAINING     TO      WASTE 
DISCHARGE  PERMITS. 

Oregon  Dept.  of  Environmental  Quality,  Salem 
For  primary  bibliographic  entry  see  Field  06E. 
W7 1- 1  1  367 


RADIOACTIVITY    TRANSPORT    IN    WATER 
EFFECTS     OF     ORGANIC     POLLUTION     ON 
RADIONUCLIDE  TRANSPORT, 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 

Resources. 

Kazuhiro  Futagawa,  and  Ernest  F.  Gloyna 

Technical  Report  No.  16,  EHE-04-6803    CRWR 

27  ORO-16,  May  1968,  61  p,  14  fig,  4  tab,  31  ref. 

/ii'.x  ^mic   Energy  Commission  Contract  AT- 
(11-1  )-490. 

Descriptors:  'Radionuclide,  'Dissolved  oxygen 
Rivers  Oxidation,  Photosynthesis,  Respiration' 
Scour,  Saturation,  Mixing,  Diffusion,  Sedimenta- 
tion, Absorption,  Biochemical  oxygen  demand 
Aeration,  Temperature,  Flow,  Algae,  Benthos' 
Aerobic  conditions,  Anaerobic  conditions  Water 
pollution  sources,  Path  of  pollutant. 


RECONNAISSANCE  OF  THE  CHEMICAL 
QUALITY  OF  SURFACE  WATERS  OF  THE 
RED  RIVER  BASIN,  TEXAS. 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02K. 

W7 1  - 1  1353 


A   METHOD   TO   DESCRIBE   THE   FLOW   OF 
RADIOACTIVE  IONS  IN  GROUND  WATER 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07B 

W71-11356 


RELEASE  OF  METHYL  MERCURY  FROM 
SEDIMENTS  WITH  LAYERS  CONTAINING  IN- 
ORGANIC  MERCURY  AT  DIFFERENT 
DEPTHS,  ' 

Swedish  Water  and  Air  Pollution  Research  Lab 

Stockholm. 

Arne  Jernelov. 

Limnology  and  Oceanography,  Vol   15    No  6    n 

958-960,  November  1 970.  3  p,  1  fig,  6  ref.  ' 

Descriptors:  'Water  pollution  sources,  'Sedimen- 
tation, 'Heavy  metals,  'Path  of  pollutants,  'Ecolo- 


Radionuclide  transport  in  water  can  be  affected  bv 
the  presence  of  organic  pollution  in  two  ways  One 
of  these  ways  is  related  to  the  lack  of  dissolved  ox- 
ygen caused  by  biological  decomposition  of  or- 
ganic pollutants.  The  other  mechanism  is  deter- 
mined by  the  effects  of  the  interactions  of  the 
radionuclides  with  the  organic  material  itself  As  a 
preliminary  step  towards  a  more  complete  explana- 
tion  of  the  dissolved  oxygen  deficit  effect    the 
ecological  environment  of  a  river  system  was  simu- 
lated in  a  specially  adapted  research  flume    Dis- 
tribution of  dissolved  oxygen  and  re-aeration  rates 
were    then    mathematically    modeled    using    data 
taken  from  the  model  river.  Using  a  water  depth  of 
1 .0  ft,  reaeration  rate  constants  were  determined  at 
a  flow  of  1 .7  in/min  and  28C.  The  values  for  the  re- 
aeration rate  constants  were  0.18  and  0  23  resriec- 
tively.  With  a  200  mg/l  concentration  of  dextrine  in 
the  influent,  the  biological  oxidation  rate  constant 
in  the  model  river  was  determined  to  be  0  006 
which  was  quite  low  in  comparison  with  values' 
determined  on  full  scale  rivers.  It  was  also  deter- 
mined the  variability  of  the  environmental  factors 
which  determine  photosynthetic  oxygen  produc- 
tion precluded  the  use  of  algal  produced  oxygen  as 
a  reliable  oxygen  source.  However,  since  the  vari- 
ous photosynthetic-respirationships  can   be  mea- 
sured in  a  model  with  suitable  accuracy,  the  future 
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more  intensive,  radionuclide  transport  studies  can 

proceed.  (Lowry.Texas) 

W7I-U381 


DEVELOPMENT  OF  A  MATHEMATICAL 
MODEL  TO  PREDICT  THE  ROLE  OF  SUR- 
FACE RUNOFF  AND  GROUNDWATER  FLOW 
IN  OVERFERTILIZATION  OF  SURFACE 
WATERS, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 
Research  Center. 
Jack  D.  Johnson,  and  C.  P.  Straub. 
Available  from  the  National  Technical  Information 
Service  as  PB-^02  212,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Minnesota  Water  Resources 
Research  Center,  Minneapolis,  WRRC  Bulletin  35, 
June,  1 97 1 ,  1 76  p,  58  fig,  65  tab,  78  ref,  4  append. 
OWRR  Project  B-01 2-M1NN  ( 1 ). 

Descriptors:  *Mathematical  models,  'Watersheds 
(Basins),  *Nutrients,  Nitrogen,  Phosphorus, 
Streamflow,  Sewage  treatment.  Effluents,  Annual 
wastes,  Fertilizers,  Precipitation  (Atmospheric), 
Soils,  Water  pollution  sources,  Model  studies,  Min- 
nesota, Snowmelt,  Treatment  facilities,  Nitrogen 
fixation,  Denitrification. 

Identifiers:  'Manure  spreading,  'Spring  runoff. 
Depletion  processes,  Nitrogen  transformation, 
Agricultural  practices,  Feedlot  drainage,  New 
Prague  (Minn). 

A  nutrient  enrichment  accounting  mathematical 
model  was  devised  for  the  New  Prague  watershed 
in  Minnesota.  The  New  Prague  watershed  is  23.3 
square  miles  in  area  and  is  predominately  a  rural 
watershed.  Model  input  data  was  collected  over  a  2 
1/2-year  period  from  a  stream  gaging  station  and 
two  automatic  sampling  stations.  Over  800  water 
samples  were  analyzed.  Extensive  effort  was  placed 
on  better  understanding  the  nitrogen  and 
phosphorus  cycles.  It  is  evident  that  the  spring  ru- 
noff process  and  accumulative  winter  fertilizer  ap- 
plications constitute  the  major  portion  of  diffuse 
sources  of  nutrients  in  the  watershed.  Point  sources 
from  feedlots  and  municipal  and  industrial  ef- 
fluents contribute  only  1 1  percent  of  the  sigma  N 
(total  nitrogen,  four  components)  and  7  percent 
TP  (total  phosphorus).  Disperse  sources  accounted 
for  89  percent  of  sigma  N  and  93  percent  of  TP, 
with  spring  runoff  in  the  two  months  of  March  and 
April  accounting  for  79  percent  of  the  annual 
sigma  N  and  64  percent  of  the  TP.  The  nutrient 
output  from  the  watershed  could  be  decreased  by 
increasing  penetration  of  the  large  amounts  of 
sigma  N  and  TP  in  snowpacks  into  the  soil  through 
land  terracing  to  retart  rapid  spring  runoffs  and 
sub-surface  drains  to  allow  rapid  drainage  during 
the  crop  season. 
W71-I1400 


NITRIFICATION  IN  SURFACE  WATERS 
TRIBUTARY  TO  LAKE  SUPERIOR, 

Michigan  Technological  Univ.,  Houghton.  Dept.  of 

Civil  Engineering. 

Robert  C.  Baillod,  and  John  B.  Sebba. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  2  22,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  June,  1971,  190 

p,  13  fig,  2  0  tab,  2  maps,  78  ref,  8  append.  OWRR 

Project  No.  A-037  MICH  ( I ). 

Descriptors:  'Nitrification,  'Nitrates,  'Nitrogen 
compounds.  Streams,  Michigan,  'Municipal 
wastes,  Water  pollution  sources,  Ammonia  com- 
pounds, Water  temperature.  Biochemical  oxygen 
demand. 

Identifiers:  Nitrate  nitrogen.  Ammonia  nitrogen, 
Oxygen  uptake. 

Nitrification  in  streams  of  the  western  Upper 
Peninsula  of  Michigan  was  studied.  The  maximum 
nitrate  content  observed  was  3.7  mg/l-N  which  oc- 
curred during  the  summer.  About  92  percent  of  the 
streams  contained  less  than  1.0  mg/l  nitrate 
nitrogen,  and  40  percent  showed  no  detectable 
nitrate  concentration  at  all.  The  basins  of  streams 
with  greater  than   1,0  mg/l-N  nitrate  content  were 


seen  to  include  villages  or  rural  communities.  Sam- 
ples of  a  stream  known  to  receive  municipal  wastes 
were  incubated  under  controlled  temperature  con- 
ditions and  oxygen  uptake  was  monitored.  Addi- 
tion of  2 mg/l  ammonia  nitrogen  increased  the  first 
order  BOD  rate  constant,  ultimate  nitrate  concen- 
tration and  the  percent  BOD  attributable  to  nitrifi- 
cation. The  first  order  BOD  rate  constant  increased 
for  a  temperature  rise  from  20  to  25C  but 
decreased  when  the  temperature  increased  further 
to  30C.  The  data  gathered  indicate  that  other  fac- 
tors not  studied  here,  influence  nitrification  in 
natural  waters.  Among  these  might  be  mixing  con- 
ditions and  occurrence  of  dentrification. 
W71-11401 


ANIMAL  WASTE  UTILIZATION  FOR  POLLU- 
TION ABATEMENT  -  TECHNOLOGY  AND 
ECONOMICS,  PHASE  I, 

Nebraska     Univ.,     Lincoln.     Water     Resources 
Research  Inst. 
O.  E.  Cross. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  214,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Project  Completion  Report, 
Nebraska  Water  Resources  Research  Institute,  Lin- 
coln, June,  1971,  34  p,  7  fig,  13  tab,  2  ref.  OWRR 
Project  B-003-NEB  ( 1 ). 

Descriptors:  'Water  pollution.  Sources,  'Farm 
wastes,  Water  utilization,  'Pollution  abatement, 
Crop  response,  Soils,  'Irrigation  water,  Waste 
disposal,  Sodium,  Potassium,  Electrical  con- 
ductance. 

Identifiers:  'Manure  disposal,  'Animal  waste 
utilization.  Nitrate  nitrogen. 

The  pollutional  potential  of  the  surface  runoff 
water  was  based  upon  the  following  factors:  nitrate 
nitrogen,  sodium,  potassium,  and  electrical  con- 
ductance. Based  upon  these  four  factors,  this  study 
indicates  that  high  manure  applications  to  cultivate 
soils  will  cause  pollution  of  surface  runoff  water 
only  during  the  first  fifteen  minutes  of  the  first  ru- 
noff event.  Although  'polluted',  the  concentration 
of  pollutants  in  this  runoff  water  is  below  the  limits 
set  for  irrigation  water.  Hence,  all  runoff  should  be 
re-cycled  for  irrigation  uses  only.  After  one  year  of 
heavy  manure  application,  the  underground  water 
(STATIC  LEVEL  AT  $  FEET  BELOW  GRADE) 
retains  potable  quality.  Indications  are  that  re- 
peated annual  application  of  heavy  rates  of  manure 
on  land  will  lead  to  deterioration  of  the  physical 
properties  of  soil,  owing  to  the  large  amounts  of 
sodium  and  potassium  in  manure.  Also,  feeding 
large  quantities  of  sodium  and  potassium  beyond 
the  minimum  requirement  for  the  animals  should 
be  avoided.  Irrigation  techniques  indicate:  ( 1 )  the 
initial  intake  of  water  into  the  soil  increases  as 
higher  manure  loadings  are  applied,  (2)  the  basic 
intake  rate  is  higher  on  areas  plowed  8  inches  deep, 
and  (3)  the  basic  intake  rate  on  any  specific 
manure  loaded  area  increases  with  time  elapsed 
from  date  of  manure  application. 
W71-I  1405 


ENVIRONMENTAL    ASPECTS   OF   MERCURY 
USAGE. 

Dow  Chemical  Corp.,  Midland,  Mich. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-I  1417 


SOCIAL     ASPECTS     OF     ENVIRONMENTAL 
POLLUTION, 

Oregon    State    Univ.,    Corvallis.    Air    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-I  1432 


LOUISIANA  FISHERIES  RESOURCES  POLLU- 
TION PROBLEMS  AND  RECOMMENDED 
SOLUTIONS, 

Louisiana  State  Univ.,  Baton  Rouge. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-I  1453 


POLONIUM-210  IN  THE  MARINE  ENVIROP 
MENT, 

Cape  Town  Univ.  (South  Africa). 
L.  V.  Shannon,  R.  D.  Cherry,  and  M.  J.  Orren. 
Geochimica  et  Cosmochimica  Acta,  Vol  34,  p  70 
711,  1970,  Pergamon  Press.  1  fig,  2  tab,  30  ref. 

Descriptors:  'Sea  water,  'Water  pollution  source 
'Radioactivity,  Lead  radioisotopes,  Planktoi 
Phytoplankton,  Solvent  extractions,  Radioisotope 
Geochemistry,  Sampling,  Pollutant  identification. 
Identifiers:  *Polonium-210,  'Lead-210,  Soul 
Africa. 

Increasing  radioactivity  in  the  natural  environmei 
from  lead-210  and  polonium-210  has  led  to  tr 
development  of  a  method  for  determining  thei 
nuclides  in  sea  water  and  plankton  by  solvent  e: 
traction,  followed  by  electrodeposition  and  alpr 
counting.  Twenty-nine  sea  water  samples  were  co 
lected  off  the  Cape  of  Good  Hope  during  Marc 
1969,  and  the  polonium  was  extracted  and  plate 
out.  By  allowing  any  lead  supported  polonium -2  1 
to  build  up,  the  lead  content  was  estimated.  Tr 
mean  activities  of  lead-210  and  polonium-210  i 
these  samples  were  38x10  minus  15  c/1  and  20x1 
minus  15  c/1  respectively.  Real  variations  in  tr 
concentrations  of  these  nuclides  were  found  to  e: 
ist,  and  these  could  in  part  be  ascribed  to  differei 
water  masses  and  current  systems.  The  lead-21 
and  polonium-210  contents  of  eleven  zooplanktc 
and  three  phytoplankton  samples  collected  durir 
the  same  period  were  also  determined.  Mea 
values  for  lead-210  and  polonium -2  10  in  zooplanl 
ton  were  33  pc/kg  wet  weight  and  399  pc/kg  wi 
weight  respectively.  A  correlation  between  the! 
nuclides  in  zooplankton  was  found  to  exist,  tr 
lead-210  activity  being  on  the  average  one-twelft 
of  the  polonium-210  activity.  This  data,  combine 
with  certain  stated  assumptions,  is  the  basis  for  a 
evaluation  of  the  biogeochemical  balance  of  leai 
210  and  polonium-210  in  the  marine  environmen 
The  removal  times  of  these  nuclides  from  the  uppi 
mixed  layer  have  been  calculated  and  found  to  t 
about  5  yrs  for  lead-210  and  0.6  yrs  for  poloniun 
210.  (Smith-PAI) 
W71-11469 


MERCURY    IN    A    COASTAL    MARINE    EP 
VIRONMENT, 

Southampton  Univ.  (England).  Dept.  of  Oceanoi 

raphy. 

J.  D.  Burton,  and  T.  M.  Leatherland. 

Nature,  Vol  231,  no  5303,  June  1971,  p  440-441. 

tab,  6  ref. 

Descriptors:  'Water  pollution  sources,  'Sea  wate 
'Food    chains,    'Heavy    metals,    Estuaries,   Spei 
trophotometry.      Neutron      activation      analysi 
Aquatic  life,  Mollusks,  Pollutant  identification. 
Identifiers:  'Mercury,  Great  Britain. 

The  occurrence  of  mercury  in  the  oceans  is  a  resu 
of  human  activities  and  continental  weatherini 
and  it  is  important  to  learn  more  about  the  distribi 
tion  and  behavior  of  the  element  in  low  or  neglig 
ble  pollution  environments.  Mercury  in  natun 
waters  was  determined  spectrophotometricall 
with  dithizone,  after  preliminary  concentration  an 
separation.  Mercury  in  organisms  and  sedimen 
was  determined  by  neutron  activation  analysis  < 
freeze-dried  material.  The  concentrations  found  i 
the  samples  are  tabulated.  The  values  for  seawatc 
outside  Southampton  Water  vary  between  0.01 
and  0.0  21  g  of  Hg/I.  Comparison  with  other  data 
complicated  by  regional  and  analytical  variation 
The  concentration  in  river  water  was  found  to  b 
less  than  in  the  estuary  and  open  seawater.  Concei 
trations  were  found  to  be  higher  in  mollusks  than  i 
whole  organisms  without  shells.  The  role  of  sed 
ments  in  the  transport  of  mercury  in  food  chains 
significant,  particularly  for  bottom  living,  suspei 
sion  feeding  animals,  and  may  be  important  i 
estuaries  where  considerable  resuspension  of  sed 
ment  can  occur.  Further  knowledge  is  needed  c 
natural  background  concentrations  and  their  reli 
tion  to  permissible  limits  for  sea  foods.  (Smitf 
PAD 
W7I-I  1470 
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CHLORINATED  HYDROCARBONS  IN  THE 
MARINE  ENVIRONMENT. 

National  Academy  of  Sciences-National  Research 
Council,  Washington,  D.C.  Committee  on 
Oceanography. 

National  Academy  of  Sciences,  Washington   D  C 
1971. 42p.  '    "' 

Descriptors:  'DDT,  'Pesticide  residues,  'Per- 
sistence, 'Degradation  (Decomposition),  'Aquatic 
environment,  Balance  of  nature,  Pollutant  identifi- 
cation, Sampling,  Water  pollution  sources. 
Identifiers:  Persistent  chlorinated  hydrocarbons, 
Marine  environment.  Half-life. 

The  oceans  are  the  ultimate  accumulation  site  for 
the  persistent  chlorinated  hydrocarbons.  As  much 
as  25  percent  of  the  DDT  compounds  produced  to 
date  may  have  been  transferred  to  the  sea.  The 
amount  of  DDT  compounds  in  the  marine  biota  is 
estimated   to   be   less  than   0.1    percent  of  total 
production,    yet    this    amount    has    produced    a 
noticeable  impact  upon  the  marine  environment. 
The   rate   at  which  such   substances  degrade   to 
harmless  products  in  the  marine  system  is  unk- 
nown; the  half-lives  of  some  of  the  more  persistent 
materials  are  of  the  order  of  years,  and  perhaps 
even  decades  and  centuries.  If  most  of  the  remain- 
ing   75    percent    of    the    persistent    chlorinated 
nyrocarbons    is    in    reservoirs    that   will    in    time 
transfer  their  contents  to  the  sea,  we  may  expect  an 
increased  level  of  these  substances  in  marine  or- 
ganisms. It  is  recommended  that:  ( 1 )  A  massive  ef- 
fort should   be  made  immediately  to  check  the 
escape  of  persistent  toxicants  into  the  environment 
(2)  rates  of  entry  of  each  pollutant  into  the  marine 
environment  be  determined  and  (3)  the  laws  relat- 
ing to  the  registration  of  chemical  substances  and 
the  release  of  production  figures  by  the  govern- 
ment be  examined.  (Ensien-PAI) 
W71-II472 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Sources  of  Pollution— Group  5B 


RIPARIAN  RIGHTS  AND  THE  'NECESSARY 
INDUSTRY  DOCTRINE,'  STREAM  TOLLl! 
TION-INJUNCTION  AGAINST- DAMAGES 

For  primary  bibliographic  entry  see  Field  06E. 
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MERCURY     IN     THE     NATURAL     ENVIRON- 
MENT:  A  REVIEW  OF  RECENT  WORK 

Geological  Survey  of  Canada,  Ottawa  (Ontario) 
For  primary  bibliographic  entry  see  Field  05A 
W7I-I1494 


AIRBORNE  AMMONIA  EUTROPHIES  LAKES. 

Agricultural  Research  (USDA),  Vol.  19   No   2    d 
8-9,  August  1970.  '     '  v 

Descriptors:  'Ammonia,  'Eutrophication, 

Nitrogen,     Algae,     Water     pollution     sources 
Colorado,  Cattle,  Urine,  Path  of  pollutants.  Farm 
wastes. 
Identifiers.  Feedlots. 

Ammonia  traps  and  rain  gages  were  installed  at  five 
sites  and  in  two  control  areas  in  Colorado  to  deter- 
mine the  rate  at  which  ammonia  is  adsorbed 
airectly  from  the  air  by  water  surfaces  under  dif- 
lerent  conditions  of  temperature  and  climate  at 
various  distances  and  directions  from  cattle 
leedlots.  In  one  northeast  Colorado  lake  a  little 
over  a  mile  from  a  large  feedlot,  the  surface  ad- 
sorbed about  30  pounds  of  nitrogen  as  ammonia 
i  acre  per  year.  This  amount  is  sufficient  to 
tutrophy  a  lake  averaging  20  feet  in  depth  to  two  or 
nree  times  the  concentration  needed  for  algal 
'looms.  Indications  are  that  even  small  feedlots 
nay  release  enough  ammonia  to  have  an  effect  on 

iZl  WJ!,er  SUrface  and  that  airborne  ammonia 
rom  feedlots  may  contribute  more  nitrogen  than 
iinott  and  deep  percolation  from  the  same  sources 
Mortland-Battelle) 
V71-1I496 


JS18   IN   WATER:  COPPER  SULFATE 
N  FLOODED  CRANBERRY  BOGS, 

lassachusetts   Univ.,   East  Wareham.   Cranberry 
'penment  Station.  ' 

°7T|'m98  b'bliographic  entr>  see  Fiel°"  05A. 


SIGNIFICANCE  OF  THE  FOOD  CHAIN  IN  DDT 
ACCUMULATION  BY  FISH, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia 

Mo.  Fish-Pesticide  Research  Lab. 

Kenneth  J.  Macek,  and  Sidney  Korn. 

Journal  of  the  Fisheries  Research  Board  of  Canada 

Vol  27,  No  8,  p  1496-1498,  August  1970.  1  fig,  3 

Descriptors:   *DDT,  'Brook  trout,  'Food  chain 
Bioassays    Animal  pathology,  Pesticide  residues' 
Water  pollution  effects,  Lake  Michigan 
Identifiers:  Biological  magnification. 

A  laboratory  study  was  conducted  to  evaluate  the 
relative  importance  of  food  and  water  as  sources  of 
DDT  for  fish.  Brook  trout  were  used  in  the  experi- 
ments and  were  placed  in  two  groups.  One  group 
was  exposed  to  an  effective  concentration  of  plus 
or  minus  0.3  pptr  DDT  in  water  for  1  20  days  This 
is  comparable  to  the  residues  in  Lake  Michigan 
The  second  group  was  fed  3  plus  or  minus  0  15 
ppm  DDT  incorporated  into  a  dry  pellet  for  1 20 
days.  The  mean  total  residue  accumulated  by  the 
fish  exposed  to  3  ppm  DDT  in  food  was  1 .92  ppm 
For  those  exposed  to  3  pptr  DDT  in  water  the  mean 

!0  ™tS'due  Was  B  6  DDb  Thus-  the  fish  exposed 
to  DDT  in  water  accumulated  a  mean  of  3  55  per- 
cent of  the  total  DDT  available  to  them  during  ex- 
posure, while  those  exposed  through  their  food  ac- 
cumulated 35.5  percent  of  the  available  DDT 
,""!?. there  is  generally  a  higher  concentration 

■  j  7  '"  the  food  chain  than  in  water-  't  was  con- 
cluded that  the  food  chain  is  the  major  source  of 

wii  ^?n'amination  in  fish  (Mortland-Battelle) 


NUTRIENT  SUPPLY  AND  PRIMARY  PRODUC- 
TION IN  CLEAR  LAKE,  EASTERN  ONTARIO, 

Trent  Univ.,  Peterborough  (Ontario). 

For  primary  bibliographic  entry  see  Field  05C 

W71-1  1512 


ANALYSIS      OF      TRACE      ELEMENTS      IN 
SEAWEED, 

Central  Inst,  for  Industrial  Research,  Oslo  (Nor- 
way). 

For  primary  bibliographic  entry  see  Field  05A. 
W7 1  - 1  1515 


BIOLOGICAL  ASPECTS  OF  THERMAL  POL- 
CANA0LNEFFE^SRA,NMENT  AN°  DISCHA™E 

Oak     Ridge     National     Lab.,    Tenn.     Ecological 
Sciences  Div.;  and  Minnesota  Univ.,  Minneapolis 
Dept.  of  Ecology  and  Behavioral  Biology. 
For  primary  bibliographic  entry  see  Field  05C 
W71-11517 


STREAM  POLLUTION  AND  SPECIAL  IN- 
TERESTS, 

J.  Mark  Jacobson. 

Wisconsin  Law  Review,  Vol  8,  p  99-133,  1933   35 

p,  68  ref. 

Descriptors:  'Judicial  decisions,  'Streams  'Waste 
disposal,  'Water  pollution  control,  Competing 
uses,  Water  pollution,  Legal  aspects,  Reasonable 


use,  Natural  flow  doctrine,  Prior  appropriation 
Riparian  rights,  Cities,  Sewage  disposal,  Remedies' 
Industrial  plants,  Industrial  wastes,  Mineral  indus-' 
try,  Oil  industry,  Natural  resources,  Exploitation, 
Social  aspects,  Economic  impact,  Water  pollution 
sources.  r 

The  law  governing  stream  pollution  is  examined  in 
this  article  and  questions  are  raised  concerning  the 
accommodation  of  inherited  pollution  law  to  new 
situations  and  the  pressure  of  special  interests   In 
analyzing  the  law,  the  author  discusses  at  length 
the:  (1)  common  law  natural  flow  doctrine    (2) 
reasonable  use  rule,  (3)  prior  appropriation 'doc- 
trine, (4)  balance  of  convenience  doctrine,  and  (5) 
available  defenses.  In  evaluating  the  effect  of  spe- 
cial interests  on  stream  pollution  cases,  the  author 
raises  the  question  of  whether  judges  in  interpret- 
ing the  reasonable  use  rule  have  responded  to  spe- 
cial interest  groups  such  as  municipalities,  facto- 
ries, mines  and  the  oil  industry.  To  answer  this 
question,  attention  is  directed  primarily  to  pollu- 
tion   cases    growing    out    of    municipal    sewage 
disposal  and  the  exploitation  of  natural  resources 
The  author  concludes  that  the  record  of  court 
opinions  indicates  that  judges  permit  their  concepts 
of  social  and  economic  justice  to  influence  their 
decisions.  An  authoritative  solution  to  this  problem 
must  await  detailed  research  into  the  records  of 
trial  courts,  the  background  of  judges,  and  the  rela- 
tive influence  of  various  economic  groups.  (Gal- 
lagher-Florida) 
W71-11520 


INCIDENCE       IN        RIVER        WATER        OF 
ESCHERICHIA    COLI   CONTAINING    R    FAC- 

Animal  Health  Trust,  Stock  (England). 

For  primary  bibliographic  entry  see  Field  05F 

W71-11540 


YELLOW  PHOSPHORUS  POLLUTION-  ITS 
TOXICITY  TO  SEAWATER-MAINTAINED 
BROOK  TROUT  (SALVELINUS  FONTINALIS) 
AND  SMELT  (OSMERUS  MORDAX),       ,I>AI-,!" 

Fisheries    Research    Board    of   Canada,    Halifax 
(Nova  Scotia).  Halifax  Lab. 
For  primary  bibliographic  entry  see  Field  05C. 
W7 1  - 1  1 509 


SOURCE  OF  POLYCHLORINATED  BIPHENYL 

SSSBK™  ,N  THE  MAR,NE  EN- 

Freshwater  Fisheries  Lab.,  Pitlochry  (Scotland) 
A.  V.  Holden. 

Nature,  Vol.  228,  No.  5277,  p  1220-1221 
December  19,  1970.  1  tab,  9  ref. 

Descriptors:  'Industrial  wastes,  'Sludge,  Domestic 
wastes,  Detergents,  Chlorine,  Gas  chromatog- 
raphy, Dieldrin  Pesticide  residues,  Zooplankton, 
Herrings,  Path  of  pollutants. 

Identifiers:  'Polychlorinated  biphenyls  (PCB), 
Gas-liquid         chromatography,         DDE  Or' 

ganochlorine,  Scotland. 

High  concentrations  of  polychlorinated  biphenyls 
have  been  detected  in  the  Firth  of  Clyde  (Scot- 
land). Samples  of  the  water  surface  film  and  sub- 
surface water  were  taken  at  various  points  in  the 
estuary,  and  also  at  2-mile  intervals  along  the  river 
to   the   centre   of  Glasgow,   to  detect  any   local 
discharges   containing    PCBs.    No    PCB    residues 
could  be  found  (limit  of  detection  in  water,  1  part 
in  10  to  the  1 1th  power)  and  samples  of  effluents 
discharged  from  trunk  sewers  into  the  estuary  and 
in  the  Glasgow  area  also  showed  no  significant  con- 
centrations of  PCBs.  Concentrations  in  zooplank- 
ton by  comparison  were  less  than  0.03  ppm   and 
in  clupeoid  fish  up  to  2.6  p.p.m.  (both  expressed  on 
a   wet   weight   basis).   Samples  of  crude   sewage 
sludge  from  such  sewage  plants  in  Glasgow  and  ad- 
jacent areas  were  analyzed   for  PCBs.   It  seems 
possible  that  the  PCBs  in  the  Clyde  ecosystem 
result    from    routine    dumping   of  crude    sewage 
sludge  from  treatment  works  in  Glasgow  and  ad- 
jacent areas.  If  there  is  an  average  of  2  ppm 
dumped  at  a  rate  of  0.5  million  tons  of  sludge  per 
year  about  1  ton  of  PCB  isomers  per  year  would  be 
discharged.  (Mortland-Battelle) 
W71-11541 
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SURVIVAL  OF  GREEN  ALGAE  IN  RELATION 
TO  CONDITIONS  AND  DURATION  OF 
STORAGE, 

Moscow  State  Univ.  (USSR).  Dept.  of  Microbiolo- 
gy. 

For  primary  bibliographic  entry  see  Field  05C. 
W71-11556 


PROLONGED    STORAGE    OF    COLLECTION 
STRAINS  OF  SOME  SPECIES  OF  ALGAE, 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Mikrobiologii. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-U557 


DISTRIBUTION  OF  HYDROCARBON-OXUMZ- 
ING  MICROORGANISMS  IN  SOILS  OF  THE 
MAIN  OIL  DEPOSITS  IN  UZBEKISTAN, 

Akademiya     Nauk     Ubzekskoi     SSR,    Tashkent. 

Microbiology  Branch. 

M.  Ya.  Andrusenko,  B.  I.  Bil'mes,  T.  D. 

Dzhamalov,  and  V.  I.  Runov. 

Microbiology  (USSR),  Vol  38,  No  5,  p  744-747, 

September-October  1969.  1  fig,  4  tab,  6  ref. 

Descriptors:  'Oil  fields,  'Soil  bacteria,  *Soil  analy- 
sis, 'Analytical  techniques.  Oil  wastes,  Pseu- 
domonas,  Mycobacterium,  Seasonal,  Temperature, 
Thermophilic  bacteria,  Isolation,  Water  pollution 
sources. 

Identifiers:  Soviet  Union,  Hydrocarbons,  Mesophic 
bacteria,  Pseudomonas  fluorescens,  Pseudobacteri- 
um  marls,  Proactinomyces  ruber,  Pseudomonas 
desmolyticum,  Pseudobacterium  rufus,  Planococ- 
cus  citreus,  Chromobacterium  rubidum,  Planococ- 
cus  casei,  Bacterium  aliphaticum,  Mycobacterium 
lacticolumn,  Proactinomyces  paraffinae,  Proac- 
tinomyces opacus,  Chromobacterium  naphtalani, 
Actinomyces,  Micromonospora,  Aspergillus, 
Penicillium,  Sporotrichum,  Alternaria,  Stemphyli- 
um,  Agars. 

The  content  of  hydrocarbon-oxidizing  microorgan- 
isms in  soils  of  oil  deposits  was  determined  in  rela- 
tion to  temperature,  place  of  isolation,  medium  of 
concentration,  distance  from  the  well  and  season. 
Quantitative  calculations  were  made  using  serial 
dilutions  on  the  mineral  base  of  corresponding 
elective  media,  with  the  oil  of  the  given  deposit  and 
individual  hydrocarbons  as  sole  carbon  source. 
Leached  agar  was  used  in  the  preparation  of  the 
agar  media.  The  hydrocarbons  were  added  after 
sterilization.  Growth  was  carried  out  at  28C  on  a 
shaker  and  at  45C  with  stationary  conditions.  The 
greatest  number  of  hydrocarbon-oxidizing 
microorganisms  was  isolated  from  the  Fergana  oil 
deposit,  the  richest  in  n-alkanes,  and  the  least  from 
the  Termez  and  Bukhara  deposits.  The  most 
microorganisms  were  isolated  at  both  of  two  tem- 
peratures on  a  medium  with  Ashby  mineral  base 
plus  hydrocarbons.  From  oil-bearing  soils  at  28C 
representatives  of  the  genera  Pseudomonas, 
Mycobacterium,  Bacterium,  and  Chromobacteri- 
um were  isolated;  and  at  45C  actinomycetes, 
proactinomycetes,  and  bacteria  in  smaller  num- 
bers. The  activity  and  spectrum  of  hydrocarbon  ox- 
idation in  the  isolated  cultures  did  not  depend  on 
the  place  of  isolation  and  were  established  as  pecu- 
liarities of  the  strain  itself.  (Mortland-Battelle) 
W7I-I1560 


THE  ISOLATION  OF  VIRUSES  FROM 
SEWAGE  AND  TREATED  SEWAGE  EF- 
FLUENTS, 

Council   for  Scientific  and   Industrial   Research   , 

Pretoria  (South  Africa).  National  Inst,  for  Water 

Research. 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-I  1580 


WATERS  AND  WATERCOURSES-PERCOLAT- 
ING WATERS-POLLUTION. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I  1594 


MERCURY  CONTROL  ACT  OF  1971  (A  BILL 
TO  PROVIDE  FOR  CONTROL  OF  THE  USE  OF 
THE  ELEMENT  MERCURY  OR  ITS  COM- 
POUNDS, AND  FOR  OTHER  PURPOSES). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11629 
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DRAINAGE   AND   POLLUTION    FROM    BEEF 
CATTLE  FEEDLOTS, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Civil  and 
Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 
W7 1-10994 


DIFFERENCES  IN  BENTHOS  UPSTREAM  AND 
DOWNSTREAM  OF  AN  IMPOUNDMENT, 

Waterloo   Univ.   (Ontario).   Faculty  of  Graduate 

Studies. 

J.  A.  Spence,  and  H.  B.  Hynes. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 

28,  No  1 ,  p  35-43,  1971.6  fig,  5  tab,  25  ref. 

Descriptors:  *  Benthos,  *  Downstream,  'Upstream, 
•Dams,  Impoundments,  Aquatic  life,  Biological 
communities,  Diatoms,  Invertebrates,  Diptera, 
Crustaceans,  Mollusks,  Amphipoda,  Detritus. 
Identifiers:  *Shand  Dam  (Ontario),  Belwood  Lake 
(Ontario),  Grand  River  (Ontario),  Enteromorpha, 
Tricoptera,  Ephemeroptera,  Simuliida,  Coleoptera, 
Hydropsychida. 

Samples  of  water  and  macroinvertebrate  riffle 
fauna  were  collected  at  one  station  above  the 
Shand  Dam  on  the  Grand  River,  (Ontario)  and  at 
two  stations  below  the  dam.  The  downstream 
biocoenose  was  comparably  to  those  formed  under 
conditions  of  mild  organic  eutrophication.  The  ac- 
cumulation of  detritus  and  the  lower  temperatures 
in  the  downstream  part  eliminated  Plecoptera  sp 
and  reduced  some  members  of  Stenonema,  but 
augmented  the  populations  of  Ephemeroptera, 
Chironomidae,  Simuliidae,  Coleoptera, 

Hydropsychidae,  and  Amphipoda.  (Wilde-Wiscon- 
sin) 
W7 1- 10996 


SELENIUM:  THE  UNKNOWN  POLLUTANT, 

Environmental  Research  Group,  Ann  Arbor,  Mich. 
Richard  Copeland. 
Limnos,Vol3,No4,p7-9,  1970.  1  fig. 

Descriptors:  *Water  pollution  sources,  'Toxicity, 
•Food  chains,  Lake  Michigan,  Zooplankton,  Coals, 
Oils,  Gasoline,  Air  pollution  effects,  Human  dis- 
eases, Fallout,  Sediments,  Aquatic  life. 
Identifiers:  *Selenium,  Fossil  fuels,  Vitamin  E, 
Chicago  (Illinois),  Combustion. 

Selenium,  although  highly  toxic  and  more 
poisonous  than  arsenic  or  mercury,  is  necessary  for 
survival  of  warm  blooded  animals  and  man.  It 
replaces  vitamin  E  and  prevents  certain  'protein 
malnutrition'  diseases;  it  occurs  structurally  in 
many  proteins  and  several  amino  acids.  There  is  a 
narrow  margin  of  safety  between  the  necessary 
dose  and  toxic  dose.  Certain  plants  concentrate 
selenium  in  their  leaves  and  stems,  killing  livestock 
after  ingestion.  Selenium  rich  soils  do  not  occur  in 
the  Great  Lakes  area,  but  'fossil  fuels',  originating 
from  many  parts  of  the  world  may  contain  high 
concentrations  of  selenium.  When  the  fuels  are 
burned,  the  resulting  ash  can  become  highly  en- 
riched in  selenium  dioxide  which,  very  soluble  in 
water,  forms  a  compound  easily  assimilated  by 
aquatic  organisms.  Aquatic  organisms  and  sedi- 
ment in  Lake  Michigan,  analyzed  for  various  trace 
elements,  show  selenium  concentration  in 
zooplankton  at  7  ppm  but  the  sediment  always  con- 
tains less  than  .5  ppm,  indicating  that  it  is  very 
quickly  taken  up  by  organisms.  Consequently, 
several  elements,  such  as  selenium,  equally  toxic  as 
mercury,  should  be  monitored.  (Jones-Wisconsin) 
W7 1-10999 


D-X  SUNRAY  OIL  CO  V  BILLUE  (OIL  POLLU- 
TION  OF  UNDERGROUND  WATER  SUPPLY). 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-1 1000 


THE  ROLE  OF  INORGANIC  IONS  IN  THE 
EUTROPHICATION  OF  FARM  PONDS, 

Agricultural  Research  Service,  University  Park,  Pa. 
Northeast  Watershed  Research  Center. 
Richard  W.  Terkeltoub. 

Typescript;  To  be  published  in  the  Proceedings  of 
the  Symposium  on  Man-Made  Lakes,  Knoxville, 
Tennessee,  May  1971.4  tab,  1 1  ref. 

Descriptors:  'Eutrophication,  'Ions,  'Aquatic 
productivity,  Farm  ponds,  Nutrients,  Surfaces, 
Temperature,  Phosphorus,  Nitrates,  Chlorides, 
Calcium,  Magnesium,  Sodium,  Potassium,  Iron, 
Manganese,  Copper,  Algae,  Sampling, 
Chlorophyta. 

Identifiers:  'Inorganic  ions,  Zinc,  Volvox, 
Hydrodictyon,  Spodylosium,  Spirogyra. 

Seven  eastern  Pennsylvania  farm  ponds  were  stu- 
died to  ascertain  whether  any  particular  concentra- 
tions or  ratios  of  the  principal  aqueous  inorganic 
ions  are  associated  with  eutrophication.  The  sur- 
face and  bottom  waters  were  sampled  from  May  7 
to  November  18,  1969.  Temperature  was  mea- 
sured, and  calcium,  magnesium,  sodium,  potassi- 
um, chloride,  nitrate,  orthophosphate,  iron,  man- 
ganese, zinc,  and  copper  concentrations  were 
determined.  The  algae  found  were  Spodylosium, 
Spirogyra,  and  Volvox.  Water  temperatures  were 
usually  a  few  degrees  centigrade  lower  in  the  bot- 
tom waters  than  in  the  surface  waters.  There  were 
no  indications  of  thermal  stratification  in  any  pond. 
The  chemical  conditions  that  spurred  algal  growth 
in  the  three  ponds,  1,  2,  and  7,  were  not  distin- 
guishably  different  from  those  present  in  the  algae- 
free  ponds.  Similarly,  the  subsequent  decay  and 
disappearance  of  the  algae  were  not  relatable  to 
any  of  the  chemical  parameters  measured.  No 
discernible  set  of  chemical  characteristics  dif- 
ferentiated the  three  ponds  that  supported  algae 
during  the  summer  from  the  four  ponds  that  did 
not.  (Jones-Wisconsin) 
W71-11001 


INCREASED  RECOVERY  RATE  OF  SAL- 
MONELLAE  FROM  STREAM  BOTTOM  SEDI- 
MENTS VERSUS  SURFACE  WATERS, 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11004 


POLLUTION  POTENTIAL  OF  SALMONID  FISH 
HATCHERIES, 

Kramer,  Chin  and  Mayo,  Seattle,  Wash. 

Paul  B.  Liao. 

Water  and  Sewage  Works,  Vol  117,  No  12,  p  291- 

297,  1 970.  6  fig,  3  tab,  1 5  ref. 

Descriptors:  'Water  pollution  sources,  'Fish 
hatcheries,  'Salmonids,  Water  requirements,  Tem- 
perature, Nutrients,  Algae,  Weeds,  Taste,  Odor, 
Pathogenic  bacteria,  Organic  wastes,  Solid  wastes, 
Chemicals,  Michigan,  California,  Tubificids, 
Colorado,  Water  pollution  control,  Washington, 
Chemical  oxygen  demand,  Biochemical  oxygen  de- 
mand, Dissolved  oxygen,  Hydrogen  ion  concentra- 
tion, Ammonia,  Nitrates,  Phosphates,  Suspended 
load,  Dissolved  solids,  Effluents. 
Identifiers:  Settleable  solids,  Hatchery  effluents, 
Parasites,  Jordan  River  (Mich),  San  Joaquin  River 
(Calif),  Rifle  Falls  (Colo),  Fish  fecal  wastes, 
Residual  food,  Green  River  (Wash),  Cowlitz  Trout 
Hatchery  (Wash). 

Water  pollution  problems  associated  with  salmonid 
hatchery  operations  include  nutritional  en- 
richment, algae  and  weed  growth,  taste,  odor,  set- 
tleable solids,  pathogenic  bacteria,  parasites,  or- 
ganic matter,  chemicals  and  drugs.  Fish  fecal 
wastes  and  residual  food  are  most  serious  because 
they  are  encountered  continuously  under  normal 
operating    procedures;    after    field    testing,   these 
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wastes  are  classified  into  organic,  nutrient  and  solid 
pollutants.  The  average  biochemical  oxygen  de- 
mand (BOD)  concentration  of  hatchery  effluents 
during  pond  cleaning  is  several  times  greater  than 
during  normal  operation;  closely  related  to  BOD,  is 
the  dissolved  oxygen  level.  The  nutrient  pollutants, 
nitrate  and  phosphate,  are  end-products  of  decom- 
position of  fish  food.  The  hatchery  effluent  tested 
may  stimulate  algal  growth  and  cause  algal  blooms 
under  certain  conditions.  The  high  percentage  of 
suspended  and  settleable  solids  indicates  that  most 
solids  in  the  cleaning  water  will  be  deposited  on  the 
stream  bottom  below  the  hatchery.  Proper  feeding 
would  greatly  reduce  rate  of  pollutant  production. 
The  pollution  potential  of  hatchery  cleaning  water 
is  comparably  to  domestic  sewage  when  diluted 
with   infiltration    water.    Hatchery   operating   im- 
provements  should   include   proper   fish   loading 
techniques,  proper  feeding  procedures,  and  water 
supply  adjustments.  (Jones-Wisconsin) 
W71-1I006 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Effects  of  Pollution— Group  5C 


OF     AMMONIA      TO      MARINE 


TOXICITY 
DIATOMS, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
K.  V.  Natarajan. 

Journal  of  Water  Pollution  Control  Federation  Vol 
42,  No  5,  Part  2,  pR184-R190,  1970.  2  fie,  2  tab 
I5ref.  ° 

Descriptors:  "Toxicity,  •Ammonia,  *Marine  algae 
•Diatoms,  Chemical  analysis.  Hydrogen  ion  con- 
centration, Sea  water,  Photosynthesis,  Phytoplank- 
ton,  Ammonium  compounds,  Nutrients,  Primary 
productivity,  Fertilizers,  Effluents,  Water  pollution 
sources,  Water  pollution  effects,  Sampling,  Tem- 
perature, Copepods,  Nitrogen,  Bacteria,  Oxida- 
tion-reduction potential.  Laboratory  tests 
Identifiers:  Cook  Inlet  (Alaska),  Cyclotella  nana 
Leptocylindrus,  Pacific  Ocean,  Aleutian  Islands' 
rrymnesium  parvum. 

Although  the  world's  fertilizer  supply  consists  lar- 
gely of  ammonium  compounds,  these  compounds 
are  also  known  to  be  toxic.  Ammonia  can  become 
toxic  at  certain  concentrations  in  the  aquatic  en- 
vironment. Effect  on  marine  phytoplankton  of  a 
fertilizer  plant  effluent  consisting  essentially  of  am- 
monia compounds  was  investigated  with  both  field 
uid  laboratory  studies.  The  results  of  the  field  ex- 
periments showed  a  close  parallel  with  the  labora- 
tory experiments  with  axenic  cultures  of  marine 
Jiatoms.  Levels  of  the  effluent  toxic  to  the  endemic 
>nytoplankton  were  between  0.1  and  1%  (1.1  and 
1 1  mg/1  ammonia).  It  is  evident  that  the  toxicity  of 
iramonia  and  ammonium  salts  depends  on  the  con- 
entration  of  molecular  nonionized  ammonia  or 
mmonia  hydroxide,  since  the  ammonium  ion  is 
omparatively  nontoxic;  (direct  experimental  ob- 
ervations  have  not  been  obtained).  Toxic  effects 
t  the  ammonia  effluent  to  phytoplankton  of  this 
ivestigation      can      be      explained      by      this 
nenomenon.  (Jones-Wisconsin) 
'71-1)008 


Limnodrilus       hoffmeisteri,       Tubifex       tubifex 
Aphamzomenon,  Cladophora. 

Algal  blooms,  turbidity,  depletion  of  deep-water 
oxygen,  and  changes  in  composition  of  the  biota 
are  increasingly  obvious  in  Bay  of  Quinte  Lake 
Ontario.  Clarification  of  respective  significance  of 
nutrient  contributions  from  tributary  rivers  and 
from  municipal-industrial  sources  are  described 
The    bay    received    about   9,700,000   pounds   of 

?SS*e«o*d  I°°u000  P°Unds  of  Phosphorus  in 
1968.    89%    of   the    nitrogen    and    60%    of   the 
phosphorus  were  attributable  to  land  drainage  and 
the    remainder    to    municipal-industrial    sources 
Comparisons  based  on  'net  inputs',  the  amount  of 
nutrient  contained  in  an  input  in  excess  of  the 
amount  of  nutrient  in  the  equivalent  volume  of 
^ni"  dJ*P,aced  at  ,he  out'et,  are  proposed.  About 
30%  of  the  'net  input'  of  nitrogen  and  85%  of 
phosphorus  were  contributed  by  municipal-indus- 
trial  sources   in    1968.    It   is   recommended   that 
phosphorus  be  removed  from  these  sources   The 
water  turnover  rate  in  the  bay,  five  times  annually 
translocates  resuspended  nutrients  in  sediments  of 
the  inner  bay  shallow  waters  to  sediments  in  deeper 
waters  of  the  outer  bay  and  Lake  Ontario,  thus  im- 
proving   water    quality.     Estimated     phosphorus 
removal  cost,  $200,000  dollars/year,  is  justified  on 
the  basis  of  economics  income  from  recreation  and 
tourism.  (Jones- Wisconsin) 
W7I-11009 


tario.  The  history,  geology,  general  description 
and  reasons  for  choosing  these  lakes  is  given  Small 
natural    lakes    occupy    a    position    in    limnology 
analogous  to  that  of  trial  field  plots  used  in  agricul- 
tural science,  that  is,  a  means  of  assessing  effects  on 
a  reduced  scale.  To  deal  effectively  with  such  com- 
plex problems  as  eutrophication,  detailed  informa- 
tion  on    ecosystem    responses   to   environmental 
modifications  can  only  be  provided  by  field  tests 
Forty-six  lakes  were  chosen  to  serve  for  a  better  un- 
derstanding of  cultural  eutrophication  by  experi- 
mentation involving  controlled  additions  of  chemi- 
cal nutrients  and  testing  of  remedial  measures 
Other  nearby  lakes  are  being  studied  in  their  natu- 
ral condition  as  controls.  With  the  increasing  com- 
plexity of  water  pollution  problems  in  modern 
society,  need  for  controlled  studies  in  areas  free 
from  public  and  industrial  interferences  increases. 
The  use  of  small  isolated  lakes  for  experimental 
purposes      will      immeasurably      enhance      our 
knowledge  of  lakes  and  efficacy  of  specific  pollu- 
tion abatement  measures.  (Jones-Wisconsin) 


DIFFERENCES  IN  ABUNDANCE  OF  BENTHOS 

""5^5""  OF  ITS  ASSESSMENT  IN 
SEVERAL  LAKE  HABITATS, 

Warsaw  Univ.  (Poland).  Chair  of  Hydrobiology 
Andrzej  Prejs. 

Ekologia  Polska,  Seria  A,  Vol  1 7,  No  7  d  1 33- 1 47 
1969.  1  fig,  7  tab,  14ref.  ,P  "'' 

Descriptors:  *Benthos,  •Estimating,  •Sampling, 
Reliability,  Population,  Oligochaetes,  Distribution 
patterns,  Diptera,  Methodology. 
Identifiers:  *Sampling  methods,  Milolajskie  Lake 
(Poland)  Smardwy  Lake  (Poland),  Taltowisko 
Lake  (Poland),  Chaoborus  flavicans. 


ZELSPE™    OF    THE    SUBMERGED 
MACROPHYTES  OF  MIKOLAJSKIE  LAKE, 

Warsaw  Univ.  (Poland).  Chair  of  Hydrobioloev 
Lucyna  Joanna  Bownik. 

Ekologia  Polska,  Vol  18,  No  24,  p  503-520    1970 
6  fig,  2  tab,  1 6  ref. 

Descriptors.     *Periphyton,     'Submerged     plants 
Biomass,  Nematodes,  Algae,  Oligochaetes,  Life  cy- 
cles Seasonal,  Density,  Diatoms,  Lakes,  Protozoa 
Rotifers,  Crustaceans,  Diptera,  Mayflies,  Dragon- 
fl.es,        Caddisflies,        Mollusks,        Cyanophyta 
Chrysophyta,    Chlorophyta,     Pyrrophyta      Inver- 
(Water)'     AqUat'C     animals-      L'ttoral,      Waves 
Identifiers:  *Macrophytes,  •Mikolajskie  Lake  (Po- 
land),      Colonization,       Potamogeton       lucens 
Potamogeton  perfoliatus,  Potamogeton  pectinatus' 
Myriophyllum     specatum,     Elodea     canadensis 
Phragmites,  Fontinalis,  Charales,  Ceratophyllum 
Lemna.  r   '         ' 


Tubular  pneumatic  samplers  and  Ekman  dredges 
were  used  to  sample  benthos  organisms  of  three 
Mazunan  lakes  in  Poland.  In  lakes  with  multisp»- 
cies  composition  the  differences  in  the  total  num- 
bers of  Chironomidae  and  Oligochaeta  were  rela- 
tively slight.  In  communities  with  an  unbalanced 
tally  of  species  even  a  large  number  of  samples 
proved  insufficient  to  obtain  a  reliable  estimate  of 
the  numbers.  The  use  of  tubular  pneumatic  sam- 
plers and  the  Ekman  dredges  with  flaps  provided 
comparably  results.  The  Ekman  type  sampler  with 
an  area  of  225  sq  cm  and  a  net  cover  caused  dis- 
placement of  the  sediment  and  yielded  grossly 
diminished  results.  (Wilde-Wisconsin) 
W7I-1I010 


UTRIENTS    AND    NUTRIENT    BUDGETS    IN 
HE  BAY  OF  QUINTE,  LAKE  ONTARIO 

ntario  Water  Resources  Commission,  Toronto 
fa  O.  Johnson,  and  G.  E.  Owen, 
uirnal  of  Water  Pollution  Control  Federation,  Vol 
>.  No  5,  p  836-853,  1971.  8  fig,  7  tab,  37  ref. 

escriptors:  •Nutrients,  "Lake  Ontario 
:utroph.cation,  Lake  Erie,  Algae,  Nitrogen, 
osphorus,  Drainage,  Industries,  Municipal 
wtes,  Turnovers,  Sediments,  Human  population 
)ur,sm  Watersheds  (Basins),  Trophic  levels,  Tur- 
«ty,  Oxygen,  Fish,  Recreation,  Invertebrates 
lln-'  y4n°Pj,y.ta'  Geol°gic  formations,  Benthos,' 
ayflies,  Tubificids,  Diatoms,  Water  pollution  ef- 
-ts,  Water  pollution  control,  Dissolved  oxygen 
>rbon.    Sampling,    Equations,    Water    pollution 

»d  BSacferia  '  MidgeS'  InPu,-°utPut  a"a'vs*. 
mtifiers:  'Nutrient  budgets,  'Bay  of  Quinte  (On- 
io),  Nutrient  inputs,  Chironomus  plumosus, 
ironomus  attentuatus,  Chironomus  anthracinus 


RATIONALE,  BACKGROUND,  AND  DEVELOP- 
MENT OF  EXPERIMENTAL  LAKE  STUDIES  IN 
NORTHWESTERN  ONTARIO, 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

W.  E.  Johnson,  and  J.  R.  Vallentyne. 

Journal  Fisheries  Research  Board  of  Canada   Vol 

28,  No  2,  p  1  23- 1  28,  1 97 1 .  1  fig,  1 1  ref. 

Descriptors.  'Lakes,  'Investigations,  'Eutrophica- 
tion, Data  collections,  Ecology,  Nutrients,  Pollu- 
tants, Remedies,  Population,  Climates,  Geology 
Toxicity,  Bioassay,  Sediments,  Oligotrophy,  Lake 
Erie,  Fish,  Limnology,  Ecosystems,  Productivity 
Trophic  level,  Water  pollution  effects,  Water  pollu- 
tion control,  Classification. 

Identifiers:  'Northwestern  Ontario,  'Experimental 
Lakes  area,  Canadian  lakes,  Morphometry 
Mesotrophic,  Manitoba,  Cultural  eutrophication 
Natural  eutrophication. 

This  summarizes  the  necessity  for  experimental 
lake  studies  and  outlines  the  program  planned  for 
the  Experimental  Lakes  Area  of  Northwestern  On- 


An  analysis  was  made  of  the  periphyton  colonizing 
Potamogeton  lucens,  P  perfoliatus,  Myriophyllum 
sp.catum   and   Elodea  canadensis  in   Mikolajskie 
Lake,    Poland.    Composition    and    the    numbers 
dynamics  of  the  dominant  periphyton  groups  were 
recorded  indicating  that  nematodes  are  dominant 
with  Chironomids  and  Oligochaeta  numerous  on 
submerged    vegetation.    A    great    difference    was 
noticed     between     the     numbers     dynamics     of 
periphyton  fauna  colonizing  plants  living  in  the 
lake    during    winter.    The    lowest    numbers    of 
periphyton  fauna  were  found  on  plants  with  a  short 
lite  cycle,  in  spring,  showing  a  gradual  colonization 
of  a  growing  plant.  On  plants  with  a  longer  life  cy- 
cle   periphyton  fauna  occur  in  large  numbers  al- 
ready in  spring  but  maximum  is  reached  in  autumn 
The     largest    density    of    dominant    groups    of 
periphyton  organisms  was  found  on  Potamogeton 
lucens,  decreasing  on  Myriophyllum  spicatum  and 
Potamogeton  perfoliatus;  the  smallest  on  Elodea 
canadensis.  In  a  shore  overgrown  by  plants  wither- 
ing during  winter,  changes  of  plant  biomass  have  a 
decisive  influence  on  periphyton  abundance.  On 
plants  with  longer  life  cycles,  changes  of  the  fauna 
density    determined    abundance    of    periphyton 
Algae  are  more  numerous  than  animal  components 
of  the  periphyton  and  diatoms  are  the  most  nu- 
merous algae.  (Jones-Wisconsin) 
W71-11012 


SEDIMENTS  CHARACTERIZAT«>N  OF  POND 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 

Benjamin  F.  Hajek,  and  Raymond  E.  Wildung 
Northwest  Science,  Vol  43,  No  3,  p  1 30- 1 34   1 969 
2  tab,  8  ref. 

Descriptors:  'Chemical  properties,  'Ponds  'Sedi- 
ments, Particle  size,  Interstices,  Nutrients,  Sorp- 
tion, Cation  exchange,  Analysis,  Carbon,  Humic 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5 C— Effects  of  Pollution 


acids,  Hydrogen,  Nitrogen,  Calcium,  Magnesium, 
Sodium,  Potassium,  Ammonia,  Aluminum, 
Hydrogen  ion  concentration.  Analytical 
techniques,  Water  pollution  effects,  Soil  chemical 
properties,  Soil  analysis,  Connate  water. 
Identifiers:  Rattlesnake  Springs  (Wash). 

Relatively  little  is  known  of  bottom  sediments  ef- 
fect on  the  behavior  of  various  chemical  forms  of 
pollutants  in  the  aquatic  environment.  This  in- 
vestigation was  initiated  to  determine  the  chemical 
composition  and  particle  size  distribution  of  sedi- 
ments and  the  chemical  composition  of  the  sedi- 
ment interstitial  water  in  an  impoundment  at  the 
Rattlesnake  Springs  (Washington)  ecology  site.  It 
was  hypothesized  that  soils  and  pond  sediments 
would  have  several  features  in  common;  however, 
pond  sediments  and  soils  differ  in  that  the  former 
are  normally  left  relatively  undisturbed  by  man, 
and  are  permanently  waterlogged  with  the  oxygen 
supply  severely  limited.  The  sediment  humate  ca- 
tion exchange  capacity  approximates  that  of  the 
soil  humates  over  the  same  pH  range,  indicating 
that  the  acidic  groups  of  the  soil  and  sediment  iso- 
lates may  be  similar  in  number  and  acidic  strength. 
The  physiochemical  properties  of  pond  sediments 
and  associated  interstitial  waters  were  determined 
using  analytical  techniques  commonly  employed  in 
soil  science.  These  techniques  gave  reproducible 
results  without  apparent  interference  when  applied 
to  sediment  systems,  simplifying  future  investiga- 
tions of  particulate  behavior  in  the  aquatic  environ- 
ment. (Jones-Wisconsin) 
W71-11014 


PRELIMINARY  CHEMICAL  CHARACTERIZA- 
TION OF  WATERS  IN  THE  EXPERIMENTAL 
LAKES  AREA,  NORTHWESTERN  ONTARIO, 

Fisheries   Research   Board  of  Canada,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

F.  A.  J.  Armstrong,  and  D.  W.  Schindler. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 

28, No  2,p  171-187,  1971.  7  fig,  10tab,69ref. 

Descriptors:  *  Lakes,  *Chemical  properties, 
•Water  analysis.  Water  chemistry,  Calcium,  Sodi- 
um, Magnesium,  Potassium,  Sulfates,  Chlorine, 
Carbon  dioxide,  Color,  Conductivity,  Pigments, 
Chlorophyll,  Nitrogen,  Phosphorus,  Seasonal,  Sil- 
ica, Nitrates,  Nutrients,  Sediments,  Ammonia,  Dis- 
solved solids,  Bicarbonates,  Iron,  Phosphates,  Ions. 
Identifiers:  'Experimental         Lakes         area, 

•Northwestern  Ontario. 

Mean  values  for  calcium,  sodium,  magnesium,  and 
potassium  on  a  molar  basis  were  determined  by 
water  analyses  in  40  small  lakes  located  within  the 
Canadian  Shield  (northwestern  Ontario).  Bicar- 
bonate, sulfate,  chlorine  ions,  and  total  carbon 
dioxide  were  measured  as  well  as  specific  con- 
ductance, hydrogen  ion  concentration,  color,  plant 
pigments,  dissolved  nitrogen,  dissolved 
phosphorus,  nitrogen-nitrates  and  phosphorus- 
phosphates.  Total  dissolved  nitrogen  and 
phosphorus  contents  of  five  lakes  were  computed 
at  beginning  and  end  of  periods  during  summer 
stagnation;  changes  were  negligible  in  three  deeper 
lakes,  but  the  two  shallowest  showed  increases  of 
nitrogen  and  phosphorus.  Calculations  of  nutrient 
input  and  output  during  the  same  periods  indicated 
nutrient  retention  occurred  in  all;  in  the  two  deeper 
lakes  nutrients  were  apparently  lost  to  sediments, 
whereas  in  shallower  lakes  increases  in  dissolved 
nutrients  came  from  the  sediments.  Analyses  were 
tabulated  of  33  other  Canadian  Shield  Lake  areas 
and  I  3  dilute  lakes  in  other  geographical  regions; 
comparison  with  Experimental  Lakes  Area  lakes 
shows  the  latter  are  more  dilute  than  any  in  the 
Shield  area  except  some  in  Northwest  Territories, 
and  much  more  dilute  than  any  others  in  the  world 
excepting  some  California  alpine  lakes.  (Jones- 
Wisconsin) 
W71-1  1015 


SORPTION  OF  INORGANIC  PHOSPHATE  BY 
LAKE  SEDIMENTS, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Lab. 


S.  S.  Shukla,  J.  K.  Syers,  J.  D.  H.  Williams,  D.  E. 

Armstrong,  and  R.  F.  Harris. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  2,  p  244-249,  1971.  3  fig,  4  tab,  31  ref.  B- 

022-WIS. 

Descriptors:  'Sorption,  'Phosphates,  'Sediments, 
Inorganic  compounds,  Lakes,  Calcium  carbonate, 
Hardness  (Water),  Colloids,  Iron,  Aluminum. 
Identifiers:        Ammonia        oxalate.        Inorganic 
phosphorus,  Wisconsin  lakes. 

Sediments  from  softwater  and  hardwater  lakes 
sorbed  between  14%  and  100%  of  the  inorganic 
phosphorus  added  at  levels  of  830  and  6700  micro- 
gram phosphorus  of  oven  dried  sediment.  The  sorp- 
tion tended  to  be  inversely  related  to  the  calcium 
carbonate  content.  Leaching  with  acid  ammonium 
oxalate  annihilated  the  sorption  capacity  of  noncal- 
careous  sediments  and  greatly  reduced  that  of  cal- 
careous sediments.  The  oxalate  treatment  ex- 
tracted iron  and  aluminum  from  noncalcareous 
sediments  and  a  fraction  of  iron  from  calcareous 
sediments.  The  phosphorus  sorption  capacity  was 
related  to  the  content  of  oxalate-extractable  iron. 
The  results  suggest  that  a  gel  complex  of  hydrated 
iron  oxide  with  small  amounts  of  hydrated  alu- 
minum silicates  and  organic  matter  is  the  major 
phosphorus-sorbing  component  of  lake  sediments. 
( W  ilde- W  isconsin ) 
W71-11016 


WASTEWATER  LOADING  GUIDELINES  FOR 
THE  GRAND  RIVER  BASIN. 

Ontario  Water  Resources  Commission,  Toronto. 

Ontario  Water  Resources  Commission,  Canada,  In- 
terim Report,  January  1971.  1  fig,  1  tab,  append. 

Descriptors:  »Waste  water  (Pollution),  *Waste  as- 
similation capacity,  'Organic  loads,  Nutrients,  Dis- 
solved oxygen.  Aquatic  life,  Municipal  wastes, 
Photosynthesis,  Respiration,  Water  quality, 
Streamflow,  Agriculture,  Industries,  Waste  treat- 
ment. Watersheds  (Basins),  Phosphorus,  Algae, 
Organic  matter.  Lake  Erie,  Effluents,  Sewage,  De- 
tergents, Plants,  Land  use,  Biochemical  oxygen  de- 
mand, Fisheries,  Reservoirs,  Pipelines,  Estimating, 
Analysis. 

Identifiers:  'Loading  guidelines,  'Grand  River 
Basin  (Ontario),  Canada,  Buffer  capacity. 

In  considering  water  quality  of  the  Grand  River 
Basin,  Ontario,  acceptable  loadings,  based  on  the 
new  dissolved  oxygen  criteria  adapted  by  Ontario 
Water  Resources  Commission  in  1 970,  upgrade  the 
minimum  dissolved  oxygen  level  from  4.0  to  5.0 
mg/1  in  all  streams  except  those  supporting  cold- 
water  fisheries  where  minimum  dissolved  oxygen 
criteria  is  6.0  mg/liter.  As  a  result,  previously  ac- 
ceptable waste  discharges  now  exceed  present 
loading  guidelines.  The  phosphorus  input,  con- 
sidered the  controlling  nutrient  in  algal  production, 
from  the  municipal  sewage  treatment  plants  is  esti- 
mated as  70%  to  80%  of  the  total  annual  input  of 
this  nutrient  into  the  basin.  Reduction  of  nutrient 
and  organic  loadings  are  required  for  water  quality 
improvement  and  protection  of  Lake  Erie.  Alterna- 
tives, including  effluent  polishing  and  streamflow 
augmentation,  which  can  be  utilized  to  increase  the 
potential  various  river  uses,  while  reducing  pollu- 
tion pressures  are  considered.  In  making  estimates 
of  acceptable  organic  loadings,  the  watershed  was 
divided  into  eight  sub-basins.  The  loadings  for  each 
sub-basin,  expressed  in  terms  of  five-day  biochemi- 
cal oxygen  demand  from  treatment  sources,  were 
determined  on  basic  assumptions,  dissolved  oxygen 
criteria,  design  streamflows,  and  existing  waste- 
water loadings.  Results  are  tabulated;  details  ap- 
pended. (Jones-Wisconsin) 
W71-I  1017 


A  HYPOTHESIS  TO  EXPLAIN  DIFFERENCES 
AND  SIMILARITIES  AMONG  LAKES  IN  THE 
EXPERIMENTAL  LAKES  AREA, 

NORTHWESTERN  ONTARIO, 

Fisheries  Research  Board  of  Canada,  Winnipeg 
(Manitoba).  Freshwater  Inst. 


D.  W.  Schindler. 

Journal  Fisheries  Research  Board  of  Canada,  Vo 

28,  No  2,  p  295-301 ,  197 1 .  1 1  fig,  20  ref. 

Descriptors:  'Lakes,  'Biological  communities 
Meteorological  data,  Lake  morphometry 
Nutrients,  Ecosystems,  Drainage,  Nitrogen 
Phosphorus,  Color,  Chlorophyll,  Phytoplankton 
Productivity,  Biomass,  Sediments,  Oxygen,  Car 
bon,  Precipitation  (Atmospheric),  Denitrificatior 
Decomposing  organic  matter,  Watershed 
(Basins),  Volume,  Mathematical  studiet 
Suspended  load,  Dissolved  solids,  Soils,  Eutrophi 
cation,  Measurement,  Succession. 
Identifiers:  'Experimental         Lakes         are* 

•Northwestern  Ontario  (Canada),  'Hypothesis. 

Morphometry  parameters  affecting  nutrients  i 
the  Experimental  Lakes  Area  of  Ontario  are  ap 
plied  to  a  preliminary  hypothesis  to  explain  biologi 
cal  differences  and  similarities.  Relative  quantity  o 
nutrient  supplied  to  lake  basin  is  assumed  to  b 
directly  proportional  to  its  catchment  area  (tei 
restrial  portion  of  the  drainage  and  surface  lak 
area  not  receiving  drainage  from  other  lakes).  Th 
long-term  average  amount  of  nutrient  entering 
lake  should  equal  that  in  precipitation.  If  th1 
nutrient  quantity  entering  a  lake  per  unit  time  i 
directly  proportional  to  catchment  area  and  invei 
sely  proportional  to  volume,  the  biological  produc 
tivity  level  should  be  proportional  to  the  terrestru 
portion  of  the  drainage  plus  the  lake  surface  are 
divided  by  volume.  If  soils  and  terrestrial  drainag 
vegetation  are  relatively  homogeneous,  lake  colo 
should  be  proportional  to  area  of  terrestria 
drainage  per  unit  lake  surface.  If  this  hypothesis  i 
true,  changes  in  lake  morphometry  should  caus 
changes  in  nutrient  regime.  During  years  whe 
precipitation  and  other  meteorological  condition 
are  relatively  uniform,  it  could  be  assumed  tha 
lakes  with  different  ratios  represent  different  sue 
cessional  stages  thus  providing  a  powerful  tool  fo 
evaluating  artificial  enrichment  effect.  (Jones 
Wisconsin) 
W71-11019 


PRIMARY  PRODUCTION  AND  PHYTOPLANK 

TON  IN  THE  EXPERIMENTAL  LAKES  AREA 

NORTHWESTERN    ONTARIO,    AND    OTHE1 

LOW-CARBONATE  WATERS,  AND  A  LIQUn 

SCINTILLATION  METHOD  FOR  DETERMIN 

ING  C-14  ACTIVITY  IN  PHOTOSYNTHESIS, 

Fisheries  Research  Board  of  Canada,  Winnipe 

(Manitoba).  Freshwater  Inst. 

D.  W.  Schindler,  and  S.  K.  Holmgren. 

Journal  Fisheries  Research  Board  of  Canada,  Vc 

28,  No  2,p  189-201,  1971.  5  fig,  3  tab,  55  ref. 

Descriptors:  'Primary  productivity,  'Phytoplank 
ton,  'Lakes,  'Carbonates,  Radioactivit 
techniques,  System atics,  Photosynthesis,  Measure 
ment,  Nutrients,  Classification,  Gas  chromatog 
raphy,  Carbon  dioxide,  Chlorophyll,  Biomass 
Chrysophyta,  Standing  crop,  Lights  penetratior 
Eutrophication,  Cyanophyta,  Diatom! 

Scenedesmus,  Chlamydomonas,  Euglenophytt 
Chlorophyta,  Pyrrophyta. 

Identifiers:  'Experimental         Lakes         are; 

•Northwestern  Ontario,  'Liquid  scintillator 
♦Low-carbonate  waters,  Canadian  Precambria 
Shield,  Merismopidia  punctata,  C-14  techniquei 
Anabaena  flos-aquae,  Synedra,  Bacteriophyta. 

The  range  and  general  characteristics  t 
phytoplankton  standing  crop  and  productio 
values  likely  to  be  encountered  in  a  variety  c 
Precambrian  Shield  lakes  in  the  Experiment! 
Lakes  Area  (ELA)  of  northwestern  Ontario  are  rf 
ported.  Modifications  of  the  carbon- 14  techniqu 
are  outlined  which  are  useful  or  essential  for  detei 
mining  phytoplankton  production  in  waters  wit 
low  phytoplankton  production  and  low  ionic  cor 
centrations.  The  procedure  includes  techniques  fc 
determining  filtration  error,  liquid  scintillatio 
counting  for  radioactivity  of  membrane  filters  an 
stock  carbon- 14  solutions,  and  gas  chromatoj 
raphy  for  measuring  total  carbon  dioxide.  On  tw 
dates  in  midsummer,  primary  productior 
chlorophyll-a,  and  total  carbon  dioxide  were  met 
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sured  in  several  lakes  in  the  ELA  together  with 
phytoplankton  species  abundance  and  biomass. 
Chrysophyceae  dominated  the  phytoplankton  of 
most  of  the  lakes.  A  scheme  for  lake  classification 
based  on  phytoplankton  species  composition  and 
production-depth  curves  includes  three  groups: 
large  or  exposed  lakes  with  most  of  the  euphotic 
zone  falling  within  the  epilimnion;  small,  deep,  pro- 
tected lakes,  with  the  euphotic  zone  extending  into 
a  shallow  relatively  rich  hypolimnion;  shallow 
weakly  stratified  lakes  with  cell  biomass  distributed 
uniformly  throughout  the  water  column.  (Jones- 
Wisconsin) 
W7M1021 


FACTORS  AFFECTING  PHOSPHATE  UPTAKE 
BY  AEROBACTER  AEROGENES  IN  A  SYSTEM 
RELATING  CELL  NUMBERS  TO  P-32  UP- 
TAKE, 

Defence  Research  Establishment  Suffield,  Ralston 
(Alberta);     and      Macdonald     Coll.,     Montreal 
(Quebec).  Dept.  of  Microbiology. 
Lloyd  A.  White,  and  Robert  A.  MacLeod. 
Applied  Microbiology,  Vol  21,  No  3,  p  520-526 
1971.  8  fig,  2  tab,  29  ref. 

Descriptors.    *CytoIogical    studies,    'Phosphates 
Absorption,  Inhibition,  Bacteria,  Incubation,  Tem- 
perature, Laboratory  tests,  Hydrogen  ion  concen- 
tration, Metabolism,  Energy,  Radioisotopes 
Identifiers:  'Aerobacter  aerogenes, 

Orthophosphates,  Arsenate,  Metabolic  inhibitors. 

The  glucose  nutrient  medium  buffered  at  pH  6  55 
with  N-2-hydroxyethylpiperazine-N'-2-ethanesul- 
fonic  acid  was  found  to  exert  a  particularly  strong 
stimulation  on  the  uptake  of  phosphorus-32  by 
labeled  resting  cells  of  Aerobacter  aerogenes 
Under  optimum  conditions,  20,000  cells  accumu- 
lated detectable  amounts  of  P-32-orthophosphate 
in  I  hour  of  incubation.  The  process  was  influenced 
by  incubation  temperature,  concentration  of  un- 
labeled orthophosphate,  as  well  as  arsenate  and 
several  metabolic  inhibitors.  (Wilde-Wisconsin) 
W7I-1I022 


Thermocline  depth  in  ELA  lakes  was  set  early  and 
was  unchanged  during  summer  until  well  after  lake 
had  reached  maximum  heat  content.  Epilimnion 
temperature  followed  mean  daily  air  temperature 
during  summer  though  remaining  several  degrees 
higher,  resulting  from  radiant  heating.  Wind  work 
calculated  by  Birge's  method  is  of  little  value 
without  corrections  for  back-radiation  and 
evaporation.  Oxygen  depletion  rates  under  ice 
were  compared  in  several  lakes.  This  paper  con- 
tains 2 1  references.  (Jones- Wisconsin ) 
W71-11025 


CHEMICAL   CHARACTERIZATION   OF   BOT- 
TOM SEDIMENTS, 

Federal  Water  Quality  Administration,  Cincinnati 

Ohio.  Analytical  Quality  Control  Lab 

D.  G.  Ballinger,  and  G.  D.  McKee. 

Journal  Water  Pollution  Control  Federation    Vol 

43,No  2,p216-  227,  1971.  6  fig,  4  tab,  1 6  ref. ' 

Descriptors:  'Bottom  sediments,  'Chemical  pro- 
perties, 'Classification,  Chemical  analysis,  Analyti- 
cal techniques,  Organic  matter,  Water  quality 
Water  pollution  effects,  Water  pollution  sources' 
Estuaries,  Lakes,  Carbon,  Nitrogen. 
Identifiers:  'Organic  sediment  index,  Organic 
nitrogen,  Organic  carbon. 


The  contents  of  organic  carbon  and  total  nitrogen 
were  determined  in  more  than  200  sediment  sam- 
ples collected  from  streams,  lakes,  and  estuaries 
The  percentages  of  these  two  constituents  were 
used  to  classify  sediments  into  four  types  0  2% 
total  nitrogen  and  about  5%  organic  carbon  or- 
dinates  forming  the  division  lines.  The  product  of 
the  percentages  of  carbon  and  nitrogen  was 
designated  as  an  index  of  organic  nature  of  the 
sediment  'Organic  Sediment  Index'.  The  latter 
values  were  correlated  with  stream  loading  and 
flow  characteristics.  This  paper  contains  16 
references.  (Wilde-Wisconsin) 
W7I-1I026 
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Descriptors:   'Chemical  properties,   'Phytoplank- 
ton,    'Productivity,    Lakes,    Nutrients,    Carbon 
Chemicals,        Iron,        Phosphorus,        Nitrogen' 
Chlorophyll,        Trace        elements,        Chelation 
Photosynthesis,  Carbon   dioxide,  Calcium     Mag- 
nesium, Sodium,  Potassium,  Hydrogen  ion  concen- 
tration,    Biocarbonates,     Vitamins,     Manganese 
Copper,  Molybdenum,  Chlorides,  Cyanophyta 
Identifiers:         'Experimental         Lakes         area 
•Northwestern  Ontario,  NTA,  Zinc,  HEDTA. 

The  relative  importance  of  various  nutrients  con- 
trolling phytoplankton  production  in  the  Experi- 
mental Lakes  Area  of  northwestern  Ontario  was 
studied.  In  short-term  experiments  (6  hours  -  3 
days)  the  general  order  of  decreasing  importance 
ot  nutrients  added  individually  to  lake  water  sam- 
ples containing  phytoplankton  was  inorganic  car- 
bon, iron,  phosphorus,  and  nitrogen.  The  compara- 
ble order  for  long-term  experiments  (8  -  20  days) 
was  phosphorus,   iron,  nitrogen;  or  phosphorus 
nitrogen,  iron.  No  relation  was  found  between  con- 
centrations of  chlorophyll  and  inorganic  carbon 
The  dominant  algae  at  time  of  collection  are  given 
In  interpreting  results,  it  is  noted  that  they  pertain 
to  laboratory  conditions.  The  addition  of  iron  and 

wpnxAmM^Jn,Chelated  form  and  chelators 
(HfcDTA,  NTA)  alone,  increased  photosynthetic 
carbon  uptake.  On  the  basis  of  these  results  it  is 
difficult  to  make  exact  statements  about  the  rela- 
tive importance  of  phosphorus,  nitrogen,  iron,  and 
inorganic  carbon.  The  physiological  significance  of 
iron  or  a  trace  element  deficiency  is  quite  different 
from  a  deficiency  of  carbon,  nitrogen,  or 
phosphorus  since  the  last  three  serve  as  major  cell 
structural  components.  The  iron  deficiency  was 
mostly  due  to  lack  of  iron  in  readily  assimilable 
form.  This  paper  contains  26  references.  (Jones- 
Wisconsin) 
W71-11028 


LIGHT,  TEMPERATURE,  AND  OXYGEN 
REGIMES  OF  SELECTED  LAKES  IN  THE  EX- 
PERIMENTAL LAKES  AREA 
NORTHWESTERN  ONTARIO, 

Fisheries  Research   Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst 

D.W.Schindler. 

Journal  Fisheries  Research  Board  of  Canada   Vol 

28,  No  2,  p  157-169,  1971.  1 0  fig,  5  tab,  2 1  ref! 

Descriptors:     'Light,     'Temperature,     'Oxygen 
Lakes   Winds,  Wind  velocity.  Light  penetration, 
Heat    budget,    Depth,    Surface    waters,    Volume 
Ihermochne,  Epilimnion,  Evaporation,  Ice,  Solar 
radiation,  Color,  Primary  productivity,  Isotherms 
Seasonal,  Density,  Stratification,   Photosynthesis' 
Analytical  techniques,  Data  collections,  Hypolim- 
nion, Oligotrophy,  Chlorophyll,  Phytoplankton. 
Identifiers:         'Experimental         Lakes         area 
Northwestern  Ontario,  Transparency,  Back-radia- 
tjon.  Morphometry,   Metalimnion,   Humic   lakes 
Polymictic  lakes. 

Secchi  disc,  standard  photometer  and  16-channel 
spectroradiometer  were  used  to  measure  light  in 
several  Experimental  Lakes  Area  (ELA)  lakes. 
Results  of  checks  upon  standard  procedure  for 
making  subsurface  light  measurements  are 
Jresented;  light  penetration  at  several  wavelengths 
uid  total  energy  flux  at  several  depths  are  given 
Jxygen  and  temperature  isopleths,  oxygen  deple- 
ion  winter  rates,  annual  heat  budgets,  and  data  on 
und  effects  are  presented.  Vertical  extinction 
oefficients  and  Secchi  disc  visibility  were 
ecorded  for  two  lakes.  Maximum  transmittance 
hifted  toward  long  wavelengths  when  transmission 
oefficients  and  Secchi  disc  visibility  decreased 
>ummer  and  annual  heat  budgets  were  large  for 
wger  lakes;  annual  and  summer  heat  incomes  were 
elated  to  mean  depth,  surface  area,  and  lake 
oiume    by    simple    linear    regression    equations 


THE  LITTORAL  BENTHIC  FAUNA  OF  LAKE 
ST  LOUIS  NEAR  MONTREAL  (QUEBEC)  I 
SOME  GENERAL  DATA,  (In  French  with  English 
summary),  B 

Montreal    Univ.    (Quebec)    Dept.    of   Biological 
Sciences. 
Etienne  Magnin. 

Annales  d'Hydrobiologie,  Vol  I,  No  2  d  179-1Q3 
1970. 6  fig,  4  tab,  8  ref  'P  ' 

Descriptors.  'Eutrophication,  'Benthic  fauna 
•Littoral,  Lakes,  Sampling,  Animal  populations' 
Annelids,  Mollusks,  Water  pollution  sources 
Identifiers:  St  Louis  Lake  (Quebec),  Montreal 
Island  (Canada),  Arthropods,  Bithynia  tentaculata 
Gammarus  fasciatus. 

Sampling  of  benthos  of  St  Louis  Lake  bounded  on 
the  north  by  Montreal  Island  (Canada)  was  accom- 
plished by  a  modified  Ekman  dredge,  a  Ponar 
dredge,  and  a  Gerking  cage.  Molluscs  and 
crustaceans  were  the  most  important  representa- 
tives of  the  littoral  fauna;  Bithynia  tentaculata 
Gammarus  fasciatus,  Hyalella  azteca,  Asellus  and 
Lirceus  were  particularly  abundant.  On  the 
average,  7500  organisms  per  sq  m  were  collected 
near  the  shore  and  4500  sq  m  at  1 00  m  from  the 
coastline.  The  results  of  chemical  analyses  in- 
dicated an  advanced  eutrophication,  effected  in 
part  by  the  inflow  of  alkaline  waters  of  the  St 
Lawrence  River.  (Wilde-Wisconsin) 
W71-11027 


CHEMICAL  FACTORS  INVOLVED  IN  THE 
CONTROL  OF  PHYTOPLANKTON  PRODUC- 
TION IN  THE  EXPERIMENTAL  LAKES  AREA 
NORTHWESTERN  ONTARIO,  * 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

Mitsuru  Sakamoto. 

Journal  Fisheries  Research  Board  of  Canada   Vol 

28,  No  2,  p  203-2 1 3,  1 97 1 .  1 2  fig,  3  tab,  26  ref! 


PERIPHYTON      OF      THE      EXPERIMENTAL 
LAKES  AREA,  NORTHWESTERN  ONTARIO 

Fisheries  Research  Board  of  Canada,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

John  G.  Stockner,  and  F.  A.  J.  Armstrong 

-.oUM a' F,sh,erjes  Research  Board  of  Canada,  Vol 

28,  No  2,  p  215-229,  1971.  9  fig,2  tab,  37  ref. 

Descriptors:  'Periphyton,  'Algae,  'Littoral,  Light 
penetration,  Benthic  flora,  Lakes,  Depth,  Diatoms 
Cnlorophyta,  Cyanophyta,  Biomass,  Chemical' 
analysis,  Statistical  methods,  Nitrogen 
Phosphorus,  Chlorophyll,  Distribution,  Carbon 
Seasonal  Caddisflies,  Gastropods,  Sands' 
Cnrysophyta. 

Identifiers:  'Experimental  Lakes  area 
'Northwestern  Ontario,  Epilithic  algae' 
Achnanthes  minutissima,  Achnanthes  flexella  Eu- 
notia  pectinalis,  Desmids. 

Since  the  littoral  zone  of  the  four  lakes  studied  in 
the  Experimental  Lakes  Area  (ELA)  of 
Northwestern  Ontario  was  composed  chiefly  of 
large  boulders  and  rock  shelfs,  the  epilithic  algal  as- 
semblage of  periphyton  was  dominant.  Diatoms 
were  the  dominant  group  within  the  epilithic  as- 
semblage. Benthic  algal  growth  in  most  lakes  was 
negligible  at  depths  over  10  meters.  Filamentous 
green  and  blue-green  algae  increase  significantly  in 

Jo«  %1  %H*,&  "eVer  constit"*d  more  than 
40%  of  total  algal  biomass.  A  well-defined  diatom 
succession  occurred,  achnanthes  minutissima  was 
the  most  abundant  diatom  in  littoral  zones  of  all 
lakes.  Vertical  distribution  of  littoral  diatoms  was 
examined  in  lake  240  and  species  differences  are 
discussed      ,n      light      of      possible      regulating 
mechanisms.  Achnanthes  flexella  and  Eunotia  pec- 
f"ia  4^ero  found  only  in  the  Psammonal  habitat  of 
lake  240.  Statistical  treatment  of  chemical  analyses 
ot  nitrogen,  phosphorus,  and  chlorophyll-a  content 
of  periphyton  showed  no  significant  difference  in 
amounts  of  total  nitrogen,  but  distribution  of  both 
total   phosphorus   and   chlorophyll-a   was   signifi- 
cantly  different.   Comparisons  among   lakes   are 
made,  and  role  of  nitrogen  and  phosphorus  as  regu- 
lators   of   periphyton    growth    in    ELA    lakes    is 
discussed     This    paper    contains    37    references. 
(Jones-Wisconsin) 
W71-1I029 
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COMPARISON  OF  THE  PRIMARY  PRODUC- 
TION OF  PHYTOPLANKTON  IN  THREE 
LAKES  OF  DIFFERENT  TROPHIC  TYPE, 

Institute  of  Ecology,  Warsaw  (Poland),  Dept.  of 

Hydrobiology. 

Anna  Hillbricht-Ilkowska,  and  Irena  Spodniewska. 

Ekologia  Polska,  Sena  A,  Vol  17,  No  14,  p  241- 

261,  1969.  4  fig,  5  tab,  43  ref. 

Descriptors:  •Primary  productivity,  *Phytoplank- 
ton,  *Lakes,  Trophic  level,  Spatial  distribution, 
Biomass,  Photosynthesis,  Degradation  (Decom- 
position), Nannoplankton,  Eutrophication,  Dys- 
trophy, Population,  Oxygen,  Light,  Temporal  dis- 
tribution. 

Identifiers:  Hikolajskie  Lake  (Poland),  Sniardwy 
Lake  (Poland),  Flosek  Lake  (Poland). 

The  total  production  of  phytoplankton  of  two 
eutrophic  lakes  in  the  Mazurian  region  of  Poland 
for  a  150-day  period  ranged  from  2500  to  2100 
kcal/sq  m,  whereas  that  of  a  dystrophic  lake  was 
1300  kcal/sq  m.  Light  utilization  effectiveness  was 
correspondingly  0.48,  0.40,  and  0.24%.  The  max- 
imum phytoplankton  photosynthetic  activity  was 
recorded  during  spring  and  fall  in  eutrophic  lakes 
and  during  the  summer  in  dystrophic  lake.  The 
biomass  of  nannoplankton  was  indirectly  related  to 
the  degree  of  eutrophication.  The  absence  of  blue- 
green  algae  and  the  predominance  of  dinoflagel- 
lates  was  a  distinguishing  characteristic  of  the 
dystrophic  lake.  The  average  decomposition  rate 
was  similar  in  all  three  lakes  and  formed  about  65% 
of  the  total  gross  primary  production.  This  paper 
contains  43  references.  (Wilde-Wisconsin) 
W71-11030 


THE  OLIGOCHAETE  FAUNA  OF  GREEN  BAY, 
LAKE  MICHIGAN, 

Wisconsin    Univ.,   Milwaukee.   Center   for  Great 
Lakes  Studies. 

Richard  P.  Howmiller,  and  A.  M.  Beeton. 
Proceedings    13  th    Conference    on    Great    Lakes 
Research,  p  15-46,  1970.31  fig,  3  tab,  39  ref. 

Descriptors:  *01igochaetes,  'Indicators,  •Distribu- 
tion patterns,  *Eutrophication,  Lake  Michigan,  Tu- 
bificids,  Water  pollution  effects,  Benthic  fauna, 
Great  Lakes,  Sampling,  Population. 
Identifiers:  'Green  Bay  (Wis),  Lumbriculidae, 
Naididae. 

The  bottom  of  Green  Bay,  an  arm  of  Lake 
Michigan,  was  sampled  at  103  stations,  using  Ponar 
and  Ekman  grabs.  The  populations  of  Oligochaeta, 
including  Lumbriculidae,  Naididae,  and  Tu- 
bificidae  sp,  comprised  from  50%  to  60%  of  the 
benthic  macroinvertebrates.  The  presence  of 
Stylodrilus  heringianus  and  Tubifex  kessleri  was 
characteristic  for  the  northern,  less  eutrophied  part 
of  the  bay.  The  polluted  lower  end  was  dominated 
by  Limnodrilus  sp,  particularly  L  hoffmeisteri,  with 
occasional  presence  of  Dero  digitate.  Decreased 
eutrophication  coincided  with  frequent  occurrence 
of  Aulodrilus  americanus,  A  pluriseta,  llyodrilus 
templetoni,  Peloscolex  freyi,  and  P  multisetosus. 
The  results  of  the  study  support  the  thesis  that  the 
distribution  pattern  of  oligochates  serves  as  a  sensi- 
tive indicator  of  organic  pollution  and  subsequent 
degree  of  water  oxygenation.  This  paper  contains 
39  references.  (Wilde-Wisconsin) 
W7I-I1031 


ALGAL  GROWTH  ASSESSMENT  IN  NATURAL 
WATERS, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

Wun-Cheng  Wang,  and  William  T.  Sullivan. 

Typescript;  Presented  at  1 4th  Conference  on  Great 

Lakes  Research,  April  19-21,  1971. 

Descriptors:  'Forecasting,  'Algae,  'Plant  growth, 
•Eutrophication,  Growth  rates,  Sampling,  Lake 
Michigan,  Measurement,  Suspended  load,  Alkalini- 
ty, Hardness  (Water),  Analytical  techniques,  Am- 
monia, Nitrates,  Phosphates,  Water  quality, 
Nitrogen,  Nutrients,  Trophic  level. 
Identifiers:  Algal  growth  potential,  Illinois  River 
(III),  Diagnostic  criterion. 


Methods  are  described  for  diagnostic  and  predic- 
tive evaluation  of  natural  water  quality  based  on 
algal  growth  potential.  Techniques  for  measure- 
ment of  algal  growth  were  investigated  and  algal 
nutrition  examined.  After  removal  of  plankton  by 
membrane  filtration,  samples  were  inoculated  with 
a  natural,  mixed  algal  culture;  growth  was  satisfac- 
tory measured  by  increases  in  light  absorbance  and 
filterable  organic  and  inorganic  mass  and  by 
decreases  in  alkalinity  and  hardness.  Algal  pigment 
fluorescence  was  not  comparable  to  the  other 
parameters  above  oligotrophic  levels,  possibly  due 
to  inadequate  extraction  of  fluorescent  com- 
pounds. Maximum  daily  algal  growth  was  attained 
in  three  to  five  days  following  inoculation;  am- 
monia was  preferred  to  nitrates  as  a  nitrogen 
source.  Ratio  of  filterable  inorganic  mass  to  or- 
ganic mass  increased  with  higher  initial  sample 
concentrations  of  alkalinity  and  hardness.  'Algal 
Growth  Potential',  representing  the  trophic  level  of 
a  natural  water  source,  was  best  represented  by 
weight  of  filterable  organic  mass  produced  after 
seven  days  of  incubation.  Lake  Michigan  at  the 
Chicago  Central  Water  Filtration  Plant  was  judged 
essentially  oligotrophic,  while  the  Illinois  River 
near  Peoria  is  eutrophic.  This  paper  contains  17 
references.  (Jones-Wisconsin) 
W71-U033 


DREDGING:  PROBLEMS  AND  REMEDIES, 

Corps  of  Engineers,  Buffalo,  N.Y. 

Ray  S.  Hansen. 

Limnos,  Vol  4,  No  l,p3-12,  1971.  5  fig,  7  ref. 

Descriptors:  'Dredging,  'Great  Lakes,  Harbors, 
Phosphorus,  Waste  treatment,  Sediments,  Water 
pollution  sources,  Water  pollution  control,  Ulti- 
mate disposal,  Water  quality,  Legislation,  Permits, 
Biota,  Physical  properties,  Chemical  properties, 
Costs,  Dikes,  Suspended  load,  Dissolved  solids, 
Rivers  and  Harbors  Act,  Cost  sharing,  Federal  pro- 
ject policy,  Soluble  solids,  Nutrients. 
Identifiers:  'Dredgings  disposal,  Mercury,  Corps  of 
Engineers. 

This  is  an  examination  of  the  ecological  ramifica- 
tions of  dredging  and  disposal  in  the  Great  Lakes. 
Water  and  sediments  in  harbors,  open-lake  dump- 
ing areas,  and  newly  constructed  disposal  sites  were 
sampled  as  well  as  material  from  sources  related  to 
dredges,  dikes,  barriers,  etc,  for  analysis  of  physical 
and  chemical  properties  possibly  affecting  biota 
and  water  quality.  Relation  of  dredging  to  pollu- 
tants, especially  mercury,  was  considered.  Several 
processes  and  combinations  of  processes  for  treat- 
ment of  dredged  material  were  studied.  Most  'treat- 
ment' processes  are  not  very  effective  for  removal 
of  many  pollutants,  such  as  heavy  metals.  Disposal 
behind  enclosed  dikes  is  expensive,  but  generally  is 
less  costly  than  other  means  of  handling  dredging 
except  lake  disposal.  Factors  of  design,  composi- 
tion, and  location  of  diked  areas  vary  widely  in  dif- 
ferent localities  (disposition  of  dredged  material  on 
land  or  in  marshy  areas  may  harm  wildlife  and  the 
environment;  filled-in  areas  might  be  used  benefi- 
cially). 'Benefits'  of  halting  open-lake  disposal  in- 
clude improvements  in  the  ecological  environment 
where  polluted  dredgings  are  deposited,  removal  of 
some  undesirable  sediment  material  which  could 
penetrate  the  ecosystem,  and  the  advantage  of 
reducing  trubidity,  odor,  and  oil  slicks  which  ap- 
pear during  open-lake  disposal.  (Jones-Wisconsin ) 
W71-I  1035 


CRITICS   WEIGH   EPA   HERBICIDE  REPORT, 
FIND  IT  WANTING, 

Constance  Holden. 

Science,  Vol.  173,  No.  3994,  p  312,  23  July  1971. 

Descriptors:  'Herbicides,  '2-4-5-T,  'Standards, 
•Regulation,  Water  pollution  effects,  Environmen- 
tal effects,  Aquatic  environment,  Water  quality, 
Water  pollution,  Degradation,  Chemical  degrada- 
tion, Absorption,  Cost-benefit  theory. 
Identifiers:  *Dioxin,  Teratogenic  agents,  Environ- 
mental Protection  Agency,  Chronic  pollution, 
Threshold  dose,  Birth  defects,  Stillbirths. 


The  herbicide  2,4, 5-T,  which  is  contaminated  with 
an  extremely  potent  animal  teratogen  (dioxin),  ha* 
been  the  subject  of  controversy  for  over  two  years. 
The  Environmental  Protection  Agency  (EPA), 
therefore,  commissioned  a  study  upon  which  to 
base  regulation  of  the  herbicide's  use.  All  but  one 
member  of  the  ten-man  board  recommended  that 
present  restrictions  be  lifted.  The  report  has  not 
been  made  public  and  is  apparently  'not  suitable' 
for  publication.  The  Committee  for  Environmental 
Information  (CEI)  and  several  individuals  have 
challenged  the  EPA  report.  Their  five  major  points 
of  contention  are  summarized.  (LeGore-Washing- 
ton) 
W71-11037 


EFFECTS  OF  ANTIMYCIN  A  ON  TISSUE 
RESPIRATION  OF  RAINBOW  TROUT  AND 
CHANNEL  CATFISH, 

Bureau  of  Sport  Fisheries  and  Wildlife,  LaCrosse, 
Wis.  Fish  Control  Lab.,  and  Viterbo  College, 
LaCrosse,  Wis. 

Richard  A.  Schoettger,  and  Gerald  E.  Svendsen. 
U.S.  Bureau  of  Sport  Fisheries  and  Wildlife,  In- 
vestigations in  Fish  Control  No.  39,  May  1970.  10 
p,  3  tab,  22  ref. 

Descriptors:  *Fish  physiology,  •Biochemical  ox- 
ygen demand,  *Oxygen  requirements,  'Respira- 
tion, 'Animal  metabolism,  'Antimycin  A,  'Fish 
control  agents,  Dissolved  oxygen,  Rainbow  trout, 
Channel  catfish,  Bioassay,  Environmental  effects, 
Biochemistry,  Animal  physiology,  Physiological 
ecology,  Environmental  effects,  Metabolism. 
Identifiers:  'Drug  effects,  Drugs,  Liver,  Kidney, 
Brain,  Gills,  Salmo  sp.,  Ictalurus  sp. 

Effects  of  Antimycin  A  on  respiration  of  liver,  kid- 
ney, brain  and  gill  of  rainbow  trout  and  channel 
catfish  were  measured  in  vivo  and  in  vitro.  In  vitro, 
brain  tissue  was  most  resistant  to  the  toxicant,  fol- 
lowed by  liver  and  kidney.  Brain  was  more  sensitive 
in  vivo  than  in  vitro;  liver  and  kidney  were  less  sen- 
sitive in  vivo  than  in  vitro.  Untreated  trout  tissues 
had  higher  rates  of  respiration  than  did  catfish  tis- 
sues. Liver  had  the  greatest  oxygen  consumption  of 
all  tissues.  (LeGore-Washington) 
W71-11039 


A  RESUME  OF  FIELD  APPLICATIONS  OF  AN- 
TIMYCIN A  TO  CONTROL  FISH, 

Bureau  of  Sport  Fisheries  and  Wildlife,  LaCrosse, 
Wis.  Fish  Control  Lab. 
Robert  E.  Lennon,  and  Bernard  L.  Berger. 
U.S.  Bureau  of  Sport  Fisheries  and  Wildlife,  In- 
vestigations in  Fish  Control  No.  40,  May  1970.  19 
p,  5  tab,  40  ref. 

Descriptors:  'Fish  physiology,  'Fishkill,  'Fish 
management,  'Fish  control  agents,  'Antimycin  A, 
•Antibiotics,  Mortality,  Morbidity,  Lethal  limit, 
Fish  conservation,  Fish  farming,  Public  health, 
Water  quality,  Aquatic  animals,  On-site  tests, 
Potassium  compounds. 

Identifiers:  'Drug  effects,  Drugs,  Detoxification, 
Potassium  permanganate. 

More  than  50  applications  of  Antimycin  A,  a  fish 
toxicant,  have  been  made  to  control  fish  in  the 
field.  It  has  been  used  for  partial  reclamation  and  as 
a  general  or  selective  toxicant.  It  is  effective  against 
fish  in  fresh  and  in  marine  waters,  in  acid  and  in  al- 
kaline waters,  in  cold  and  in  warm  waters,  and  in 
flowing  and  in  static  waters.  The  formulations  con- 
tribute no  color  or  odor  to  water  and  do  not  repel 
fish.  The  toxic  action,  respiratory  inhibition,  is  irr- 
eversible in  most  fish.  Fish-killing  concentrations 
are  harmless  to  most  aquatic  invertebrates  and  to 
higher  vertebrates.  Highlights  of  the  field  applica- 
tions are  presented .  ( LeGore- W  ashington ) 
W71-11040 


POTENTIAL  TOXICITY  OF  KRAFT  MILL  EF- 
FLUENT AFTER  OCEANIC  DISCHARGE, 

Oregon  State  Univ.,  Corvallis.  Engineering  Experi- 
ment Station;  and  Oregon  State  Univ.,  Corvallis, 
Dept.  of  Fisheries  and  Wildlife. 


56 


Robert  C.  Courtright,  and  E.  Carl  Bond. 
Progressive  Fish  culturist,  Vol.  31,  No.  4,  p  207- 
212,  October  1969.  5  fig,   2  tab,  9  ref   FWPCA 
Grant  No.  WP-524. 

Descriptors:  'Water  pollution  effects,  'Lethal 
limit,  'Water  pollution  sources,  'Pulp  wastes 
•Lignins,  'Toxicity,  'Sculpins,  Bioassay,  Organic 
wastes,  Pulp  and  paper  industry,  Wood  wastes,  Re- 
sistance, Salt  tolerance,  Fish  diseases,  Fishkill 
Mortality,  Morbidity,  Fish  physiology.  Industrial' 
wastes,  Marine  fish. 
Identifiers:  'Kraft  mill  effluent,  Oligocottus  sp. 

The  foam  caused  by  precipitation  of  lignins  in  kraft 
mill  effluent  (KME)  is  known  to  contain  toxic  frac- 
tions. A  particular  problem  probably  exists  in 
tidepools,  hence  a  tidepool  inhabitant,  the  fluffy 
sculpin  (Oligocottus  snyderi),  was  selected  as  a 
static  bioassay  subject.  A  64  hr  median  tolerance 
limit  of  9%  KME  are  18-30  ppt  salinity  was  deter- 
mined. Low  temperatures  apparently  encourage 
the  resistance  of  the  sculpins  to  KME,  but  the  ef- 
*l  w£°l  entlre|y  arrested.  The  extreme  variability 
of  KME  is  noted.  (LeGore-Washington) 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Effects  of  Pollution— Group  5C 


CuS04.  In  all  cases  the  escape  response  was  the 
same  type  and  of  the  same  order  of  magnitude  as 
when  individuals  were  exposed  to  the  predatory 
starfish  Marthasterias  glacialis.  Tube  feet  are  im- 
mediately retracted,  the  spines  are  bent  toward  the 
irritant,  and  the  globiferous  pedicellariae  with  open 
jaws  are  raised.  Movement  away  from  the  area 
begins  in  5-10  sec.  Mechanical  stimulation  did  not 
W7 Ien044a  reaCti°"'  (LeGore-Washingt°n) 


To  determine  tolerance  to  salinity  fluctuations  os- 
tracods (Heterocypris  salinus)  were  challenged  in 
static  bioassay  with  eight  gradations  of  salinity  from 
0  0  to  30  ppt  At  0.0  ppt  and  at  30  ppt  all  animals 
died  within  7  days.  At  IS  ppt  the  ostracods  ap- 
parently  adapted,  and  the  most  favorable  salinity 
was  1 0  ppt.  (LeGore-Washington)  y 

W7I-II049 


THE  ACCUMULATION  OF  DDT  BY  THF 
DRAGONFLY  NYMPH,  TETRAGONEURIA 

North  Carolina  Univ.,  Chapel  Hill.  Dept  of  En- 
vironmental Sciences  and  Engineering;  and  North 
Carolina  Univ.,  Chapel  Hill.  School  of  Public 
Health. 

Frank  G.  Wilkes,  and  Charles  M.  Weiss 
Transactions  of  the  American  Fisheries  Society 
Vol  100,  No  2,  p  222-236,  April  1971.  10  fig,  24 

Descriptors:  'DDT,  'Chlorinated  hydrocarbon 
pesticides,  'Absorption,  'Dragonflies,  'Animal 
physiology,  Bioassay,  Aquatic  insects,  Carbon 
radioisotopes,  Pesticide  residues,  Pesticide 
kinetics  Water  pollution  effects,  Agricultural 
chem.cals,  Physiological  ecology,  Environmental 
effects.  Tracers,  Path  of  pollutants 
Identifiers.  'Insect  physiology,  Nymphs, 
Tetragoneunasp.  r    ' 

Final  instar  Tetragoneuria  spp.  dragonfly  nymphs 
were  exposed  to  sublethal  concentrations  of  DDT- 
t.- 14  dispersed  in  water.  The  accumulation  of  DDT 
from  the  water  by  both  live  and  dead  nymphs  as  a 
function  of  DDT  concentration  and  exposure  time 
was  determined  by  liquid  scintillation  analysis.  The 
DDT  accumulation  of  the  live  nymphs  increased 
exponentially  with  increased  concentration  at  a 
given  exposure  time.  At  a  given  concentration,  ac- 
cumulation increased  with  increased  exposure 
««i  7  accumulation  of  the  live  nymphs 

jreatly  exceeded  that  of  the  dead  nymphs  at  the 
ligher  DDT  concentrations  studied.  It  is  indicated 
hat  both  biological  and  physical  mechanisms  con- 
fute to  DDT  uptake  by  the  organism  and  the 
ates  of  uptake  by  these  mechanism  are  concentra- 

wn dependent.  (LeGore-Washington) 
▼  71-1 1043 


™*   B  EFFECTS       OF      SUSPENDED       AND 
DEPOSITED  SEDIMENTS  ON  ESTUARINE  OR 

sss&issr-  summarv  °*° 

M17la*n,u  U"iV-  Solomons.  Natural  Resources  Inst 
J.  aj.  Albert  Sherk,  Jr. 

Natural  Resources  Institute  of  the  University  of 

Maryland,  Contribution  No.  443,  February  1971 

.  P,J,5Vef-  US-  Armv  CorPs  of  Engineers  Con- 
tract No.  DACW73-70-C-001 3. 

Descriptors:  'Reviews,  'Publications,  'Water  pol- 
lution effects,  'Sedimentation,  'Turbidity  'Sedi- 
ment load,  'Waste  disposal,  Bibliographies,  Infor- 
mation retrieval,  Water  quality,  Aquatic  environ- 
ment, Environmental  effects,  Physiological  ecolo- 
gy, Impaired  water  quality,  Suspension,  Biological 
communities.  «b"-<« 

Identifiers:  'Sedimentation  effects,  Biological 
systems  Filter-feeding  organisms,  Offshore  waste 
disposal. 

Publications  on  the  biological  effects  of  turbidity 
suspended  sediment  loads,  and  siltation  (sediment 
deposition)  in  estuaries  are  not  numerous.  Two  im- 
portant concepts  which  are  implicit  in  many  discus- 
sions of  the  biological  effects  of  suspended  loads 
and  deposited  sediments  are:  (1)  that  each  site 
selected  for  engineering  change  has  inherent  physi- 
cal, chemical  and  biological  limits  beyond  which 
significant  effects  will  occur,  and  (2)  the  sediment 
loads  and  deposited  sediments  may  be  expected  to 
affect  living  systems  in  a  number  of  different  ways 
This  review  collects  pertinent  information  in  an  at- 
tempt to  provide  a  basis  upon  which  to  assess  the 
various  effects.  Included  are  sections  on  sediment 
effects  on  biological  systems,  sediment  effects  on 
filter-feeding  organisms,  offshore  waste  disposal 

a,??,re,Sf^rCnneeds-(LeGore-Washington)  ' 
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THE     TOXICITY     OF     RESIDUAL     WATERS 
RESULTING   FROM   THE  SUGAR   INDUSTRY 

(In^KaV)/^  °N  YOUNG  PLANTS 

Institutul  de  Medicina  si  Farmacie,  lasi  (Rumania). 
Catedra  de  Igiena. 

Simona  Apostol,  C.  Melinte,  and  Viorica  Gavat 
Summaries  in  French,  English,  German  and  Rus- 
sian. Revista  Medico-Chirurgicala  a  Societatii  de 
Medici  si  Naturalisti  din  lasi,  Vol.  74  No  2  n4M 
420,  April-June,  1970.  4  fig,  7  ref.      '       '    'F 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Bioassay,  'Industrial  wastes.  Stan- 
dards Regulation,  Bioindicators,  Lethal  limit,  Car- 
bohydrates, Environmental  effects,  Toxicity,  Pollu- 
tants, Effluents,  Organic  wastes 
Identifiers.  'Saponin,  'Sugar  processing,  Food 
processing.  e 

The  noxious  effect  of  the  residual  waters  from  a 
sugar  factory  and  of  different  saponin  concentra- 
tions was  appraised  by  their  toxicity  for  young 
plants  and  by  germination  tests.  The  residual 
waters  proved  particularly  toxic,  especially  those 
coming  from  the  press.  Saponin  was  toxic  in  con- 
centrations of  less  than  0.2  mg/1,  the  maximum 

WartC„n!,y  PermiSSib'e  "  RUmania'  (UGore- 
W71-11050 


™  Eir  ECOSYSTEM  FOR  THE  EVALUATION 
°^,PBTIC,DE  BIODEGRADABILITY  AND 
ECOLOGICAL  MAGNIFICATION 

Illinois  Univ.,  Urbana.  Dept.  of  Zoology;  and  II- 
Mnois  Univ.,  Urbana.  Dept.  of  Entomology 
f-or  primary  bibliographic  entry  see  Field  05B. 
W7 1-11 067 


InLD,SJRJBUT,°N  °F  THE  MAJ°R  AND 
SSKfi.?1?0^  ELEMENTS  IN  MARINE 
TERATES         ECH,N<>DERMS  AND  COELEN- 

Liverpool  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  05A. 

W7 1  - 1  1 046 


RADIOACTIVE  WASTE  DISCHARGES  TO  THE 
ENVIRONMENT  FROM  A  NUCLEAR ;  FIIM 
REPROCESSING  PLANT  "^"-A"    FUEL 

Environmental  Protection  Agency,  Washington, 
2S»ilCdMdBUieaU  °f  Radi°'°*ica'  Health, 
Fw  primary  bibliographic  entry  see  Field  05B. 


?7E  ON,  JHE  ESCAPE  RESPONSE  OF  THE 

.UK'nV  fSSSSSSSSSS" 

lewcastle-upon-Tyne  Univ.  (England).  Dept 'of 
oology,   and    Newcastle-upon-Tyne    Univ.    (En- 
and).  Dove  Marine  Lab. 
u-Shiang  Chia. 

Tfo%nn^"lal  of  Zool°gy.  Vol  48,  No  3,  p  589- 
'0,  1970.  1  tab,  4  ref. 

escriptors:  'Water  pollution  effects,  'Salts 
otass.um  compounds,  'Sodium  compounds' 
-opper  sulfate,  'Animal  behavior,  Water  quality 
ivironmental  effects,  Invertebrates 
entifiers:  'Escape  response,  'Sea  urchins,  'Zinc 
Rounds,  'Avoidance,  Strongylocentrotus  sp., 
arthastenas  sp..  Starfish. 

IfeM.-  S6a  urchins.  Strongylocentrotus 
oebachiensis,  were  exposed  to  several  inorganic 
ts,  including  KC1,  K2S04,  Na2S04,  ZnS04  and 


USE*"*  HARDENER  FOR  EXPERIMENTAL 

National  Water  Quality  Lab.,  Duluth,  Minn. 
For  primary  bibliographic  entry  see  Field  09C. 
W7 1-11 047 


SHORT  TIME  FLUCTUATIONS  OF  THE 
MICROFAUNA  IN  A  ROCKPOOL  IN  THE 
NORTHERN  BALTIC  PROPER, 

Stockholm  Univ.  (Sweden).  Asko  Lab. 

Bjoern  Ganning. 

Veroeffentlichungen         des         Instituts         fuer 

Meeresforschung  in  Bremerhaven,  Vol  2    d  149- 

1 54,  1 966.  5  fig,  4  ref.  '  F 

Descriptors:  'Water  pollution  effects,  'Salinity 
•Fluctuation,  Water  quality,  Environmental  ef- 
fects, Physiological  ecology,  Aquatic  animals 
Brackish  water,  Lethal  limit,  Bioassay,  Bioindica- 
tors, Saline  water  systems. 

Identifiers:      'Rockpool,      'Ostracods,     Sweden 
Tidepool,  Heterocypris  sp. 

The  author  describes  the  typically  poorly  diver- 
sified fauna  of  a  tidepool  on  the  Swedish  east  coast. 


INFLUENCES      OF      SEDIMENTATION      ON 
WATER     QUALITY:     AN     INVE™NY     ON 

RESEARCH  NEEDS. 

Journal     of    the     Hydraulics     Division,     ASCE 

'^t^xv^0  hy8>  paper  832s-  P  '  2°3- 

Descriptors:  'Sedimentation,  'Water  quality 
•Reservoir  silting,  Water  quality  control,  Limnolo-' 
gy,  Urbanization,  Water  pollution  effects,  Water 
pollution  sources,  Reviews,  Water  chemistry. 

fh™??  Pl¥  3  Pred°minant  «»le  in  determining 
the  quality  of  water.  Their  physical  influence  not 
only  ranks  as  a  major  pollutant  but  they  also  serve 
as  a  transporting  or  catalytic  agent.  This  capability 
can  both  amplify  or  diminish  the  severity  of  other 
forms  of  pollution.  An  ASCE  Sedimentation  Com- 
mittee task  group  was  assigned  the  responsibility  of 
identifying  and  cataloging  these  many  diverse  in- 
fluences plus  evaluating  the  priority  of  research 
needs.      Fifty-four      authoritative      respondents 
representing  many   professional  disciplines,  con- 
tributed 196  specific  comments  on  research  needs 
A  condensed  and  paraphrased  summation  of  these 
comments,  by  1 1  categories,  expresses  their  view- 
points. The  extremely  broad  and  varied  range  of 
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problem  areas  establishes  that  an  interdisciplinary 
approach  is  necessary  to  both  define  research 
needs  and  formulate  acceptable  problem  solutions. 
Recommendations  are  outlined  that  are  believed 
paramount  toward  satisfying  future  professional 
needs. 
W71-11077 


SAMPLING     AND    MEASUREMENT    IN    THE 
AQUATIC  ENVIRONMENT, 

Washington  State  Univ.,  Pullman.  Dept.  of  Sanitary 

Engineering. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11084 


THE  ENHANCEMENT  OF  VIRAL  INACTIVA- 
TION  BY  HALOGENS, 

Johns    Hopkins   School    of   Hygiene   and    Public 

Health,   Baltimore,  Md.   Dept.  of  Environmental 

Health. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-U085 


ENVIRONMENTAL  EFFECTS  OF  OIL  POLLU- 
TION, 

Environmental    Protection    Agency,   Washington, 

DC.  Water  Quality  Office. 

Thomas  A.  Murphy. 

Journal    of    the    Sanitary    Engineering    Division, 

ASCE  Proceedings,  Vol  97,  No  SA3,  Paper  8221 ,  p 

36 1 -371,  June  1971.  11  p,  67  ref. 

Descriptors:  'Oily  water,  'Environmental  effects, 
•Water  pollution  effects,  Surveys,  Reviews, 
Oceans,  Poisons,  Path  of  pollutants,  Pollutant 
identification.  Economics,  Legal  aspects,  Social 
aspects,  Regulation,  Legislation. 
Identifiers:  'Oil  spills. 

Until  recently,  oil  pollution  has  been  considered  a 
hazard  primarily  for  its  visible  effects  on  birds  and 
beaches.  However,  greater  resources  damage  may 
occur  from  the  less  visible  effects  of  spilled  oil  on 
marine  life.  These  effects  are  a  complex  result  of 
the  type  and  quantity  of  oil  and  circumstances  of 
the  spill.  A  recent,  moderately-sized  spill  of  distil- 
late fuel  off  Cape  Cod  caused  extensive  damage  to 
many  types  of  coastal  marine  life,  including  a  mas- 
sive initial  kill  and  uptake  and  persistence  of  oil  in 
sediments  and  in  tissues  of  shellfish.  A  review  of  the 
literature  indicates  that  these  observations  were 
not  unique,  but  had  been  observed  with  previous 
spills,  depending  on  the  type  of  oil  and  how  much 
was  dispersed  into  the  water  column.  More  damage 
may  be  occurring  to  marine  life  from  oil  spills, 
especially  chronic  spills,  than  has  been  previously 
assumed.  Proper  observation  and  investigation  is 
required  to  reveal  this  damage. 
W7I-I1088 


ACCUMULATION  OF  DDT  BY  DAPHNIA  MAG- 
NA, 

California  Univ.,  Davis.   Dept.  of  Environmental 
Toxicology. 

For  primary  bibliographic  entry  see  Field  05B. 
W7I-II221 


THE  ENHANCED  PRESERVATION  OF  OR- 
GANIC MATTER  IN  ANOXIC  MARINE  EN- 
VIRONMENTS, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanography. 
Francis  A.  Richards. 

In:  Symposium  on  Organic  Matter  in  Natural 
Waters,  University  of  Alaska,  College,  Sept  2-4, 
1968:  Institute  of  Marine  Science  Occasional 
Publication  No  I ,  p  399-41  I,  June  1970.  13  p,  3 
tab,  21  ref.  NSF  Grant  GA  644 

Descriptors:  •Biodegradation,  'Oxygen  demand, 
•Toxicity,  'Water  properties,  •  Anaerobic  condi- 
tions. Dissolved  oxygen.  Sea  water.  Stagnant  water. 
Identifiers:  Anoxic  marine  water,  Black  Sea. 


The  effects  of  the  decomposition  of  organic  matter 
on  the  composition  of  sea  water  in  marine  systems 
with  limited  circulation  are  reviewed.  Specific  at- 
tention is  given  to  basins  and  fiords  when  the  circu- 
latory replacement  of  oxygen  is  less  than  the 
biological-biochemical  oxygen  demand,  and  as  a 
result,  all  the  oxygen  is  consumed  and  anoxic  con- 
ditions arise.  Examples  of  such  systems  are  the 
Black  Sea,  the  Cariaco  Trench,  Saanich  Inlet  and 
Lake  Nitinat.  There  is  no  clear-cut  evidence  that 
the  preservation  of  organic  matter  is  enhanced  by 
anoxic  conditions  in  marine  environments.  The 
greater  quantities  of  organic  matter  in  the  sedi- 
ments underlying  anoxic  sea  waters  may  well 
represent  faster  rates  of  sedimentation  and  accu- 
mulation, rather  than  slower  rates  of  organic 
decomposition.  The  relatively  large  concentrations 
of  organic  matter  in  the  waters  of  the  Black  Sea  and 
Lake  Nitinat  may  similarly  represent  different 
dynamic  equilibria  among  primary  production,  set- 
tling rates  and  rates  of  organic  decomposition  than 
prevail  in  open  ocean  systems.  (See  also  W71- 
11226)(Knapp-USGS) 
W71-11242 


WATER  AND  OREGON'S  ECOLOGY. 

Oregon  State  Univ,  Corvallis. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I1260 


PESTICIDES  AND  GROUND  WATER, 

Oregon  State  Univ.,  Corvallis,  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-U261 


WATER    QUALITY    IN    THE    LOWER    WIL- 
LAMETTE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-11262 


LIFE    AND    POLLUTION    IN    GREAT    SOUTH 
BAY, 

Offshore/Sea  Development  Corp,  New  York. 

George  Claus. 

Underwater  Naturalist,  Vol.  7,  No.   1,  p.   11-16, 

1969. 

Descriptors:  *Coasts,  'Estuaries,  'Water  pollution 

sources,         Human         population,         Fertilizers, 

Phosphates,  Pesticides,  Sewage,  Water  pollution 

effects,  Fisheries,  Shellfish,  Oysters,  Clams,  E.  coli, 

Circulation,   Productivity,   Nutrients,   Eutrophica- 

tion. 

Identifiers:  Great  South  Bay. 

The  population  explosion  and  the  large  amounts  of 
waste  generated  by  this  population  have  increased 
the  demand  for  the  use  of  coastal  waters,  estuaries 
and  tributaries  both  as  discharge  basins  and  recrea- 
tional facilities.  This  same  population  wants  clean 
water  for  swimming,  fisheries  and  aesthetics.  While 
rhetoric  and  politics  deal  with  the  conflict  the 
marine  environment  continues  to  rapidly  deteri- 
orate. The  future  of  Great  South  Bay  is  considered 
and  possible  conservation  measures  are  discussed. 
A  sewer  system  throughout  the  Island,  waste  treat- 
ment equipment  for  all  boats,  dredging  and  an  end 
to  construction  in  the  area  is  needed  if  Great  South 
Bay  is  to  be  saved.  (Ensign-PAI) 
W7I-I  1269 


EFFECTS  OF  SALINITY  AND  WATER  QUALI- 
TY ON  SURVIVAL  AND  GROWTH  OF  JU- 
VENILE POMPANO,  TRACHINOTUS 
CAROLINUS, 

Louisiana  State  Univ.,  Baton  Rouge.  Div.  of  Fishe- 
ries. 

For  primary  bibliographic  entry  see  Field  0  2L. 
W71-I  1280 


DEVELOPMENT  OF  RATIONS  FOR 
ECONOMICALLY  IMPORTANT  AQUATIC 
AND  MARINE  INVERTEBRATES, 

Louisiana  State  Univ.,  Baton  Rouge.  Div.  of  Fishe- 
ries. 

For  primary  bibliographic  entry  see  Field  0  2L. 
W71-I1281 


THE      50-MILE      BALLAST-OIL      DUMPING 

PROHIBITED   ZONE   OFF   ALASKA,   RECON 

SIDERED    IN    THE    LIGHT    OF    AVAILABLI 

DATA    CLEANED    FROM    SIGNIFICANT    IN 

CIDENTS, 

Federal  Water  Quality  Administration,  Corvallis 

Pacific  Northwest  Water  Lab. 

M.  H.  Feldman. 

Working  Paper  No  77,  October,  1970.  24  p,  1  fig 

I  2  ref. 

Descriptors:     'Water    pollution    sources,     'Oil; 
water,  'Alaska,  'Oil  wastes.  Oil  industry,  Shores 
Marine  animals,  Environmental  effects,  Biologica 
treatment,  Dispersion,  Waste  disposal. 
Identifiers:  50-mile  dumping  prohibited  zone. 

The  Santa  Barbara  oil  spill  of  1969  provided  i 
detailed  biological  and  ecological  analysis  of  the  ef 
fects  of  oil  dumping.  The  Torrey  Canyon  oil  spil 
left  an  aftermath  of  biological  detergent  damage,  t< 
which  birds  were  the  most  vulnerable.  Cook  Inlet 
Alaska,  is  subject  to  long-term  seep  and  short-tern 
acute  accidental  input  of  petroleum,  but  natura 
degradation  and  the  turbulent  tidal  situatioi 
adequately  takes  care  of  the  total  annual  input.  Of 
San  Juan,  Puerto  Rico,  30,000  tons  of  crude  wen 
deposited,  and  at  Buzzards  Bay,  Massachusetts,  i 
barge  carrying  diesel  fuel  went  aground  and  indica 
tions  are  that  oil  in  sediments  at  depth  are  causinj 
the  death  of  bottom  organisms.  There  is  little  infor 
mation  available  on  the  treatment  of  oils  in  i 
marine  environment,  therefore  it  is  essential  ti 
identify  and  quantify  all  sources  of  petroleum  pol 
lution  in  Alaska,  especially  in  view  of  its  great  tem 
perature  differences.  The  physical  chemistry  of  an; 
dispersants  used  will  have  to  be  related  to  the  crudi 
on  which  they  are  operant  and  to  the  marine  en 
vironment.  Petroleum  products  are  still  washin; 
into  shore  waters  despite  the  50-mile  dumping  limi 
and  causing  economic,  aesthetic  and  environmen 
tal  damage,  so  an  empirical  approach  to  discharge 
in  Alaskan  waters  seems  indicated.  (Smith-PAI) 
W71-11291 


SUMMARY   OF  THE   OCEANOGRAPHY   ANI 

SURFACE      WIND      STRUCTURE      OF      TH1 

PACIFIC  SUBARCTIC  REGION  IN  RELATIOI 

TO  WASTE  RELEASES  AT  SEA, 

Federal  Water  Quality  Administration,  Corvallis 

Pacific  Northwest  Water  Lab. 

Richard  J.  Callaway. 

Working  Paper  No  76,  September,  1970.  7  2  p,  5' 

fig,  1  tab  9  ref. 

Descriptors:    'Water    pollution    effects,    'Wast 
disposal,  'Sea  water,  Coasts,  Subarctic,  Alaska 
'Oil  wastes,  Oily  water,  Ocean  currents,  Ocean  cii 
culation,  Winds. 
Identifiers:  50-mile  dumping  prohibited  zone. 

The  physical  oceanography  and  surface  wind  struc 
ture  of  the  Gulf  of  Alaska  and  waters  adjacent  t 
the  Alaskan  Pacific  Coast  are  outlined  in  order  t< 
evaluate  the  efficacy  of  the  50-mile  oil  discharg 
limit,  especially  where  large  volumes  of  nor 
degradable  types  of  waste  are  concerned.  Th 
geography,  surface  and  subsurface  currents,  an 
temperature-salinity  relationships  of  the  Subarcti 
Pacific  have  been  well  defined.  The  continent! 
shelf  area  is  shown  on  bathymetric  charts,  and  th 
movements  of  currents  have  been  deduced  fror 
drift  bottle  releases  which  are  good  indicators  c 
the  path  likely  to  be  followed  by  solids  and  surfac 
debris.  Figures  are  used  to  show  surface  circulatio 
and  current  density,  direction  and  speed,  but  win 
effects  must  be  taken  into  account  when  estimatin 
the  drift  of  waste  discharge,  and  the  normall 
prevailing  wind  speed  and  direction  are  shown  fo 


58 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  OS 

Effects  of  Pollution— Group  5C 


each  month  of  the  year.  An  international  oceano- 
graphic  expedition  of  the  North  Pacific  in  1955  col- 
lected data  which  showed  that  the  coastal  zones  are 
highly  productive  of  nutrients,  zooplankton,  fish 
larvae  and  marine  mammals,  therefore  highly 
susceptible  to  pollution  damage.  It  is  concluded 
that  the  50-mile  zone  is  an  ineffective  arbitrary 
limit  and  that  there  is,  in  fact,  no  really  safe  place  to 
dump  waste  at  sea.  (Smith-PAI) 
W71-11292 


THE  EFFECTS  OF  AGE  AND  WATER  FLUC- 
TUATIONS ON  THE  LIMNOLOGICAL  FAC- 
TORS OF  IMPOUNDED  WATERS, 

Mississippi    State    Univ.,    State    College.    Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  02H. 

W7I-I1298 


:OMPARATIVE  METABOLISM  OF  METHOX- 
rCHLOR,  METHIOCHLOR,  AND  DDT  IN 
.IOUSE,  INSECTS,  AND  IN  A  MODEL 
ECOSYSTEM, 

llinois  Univ.,  Urbana.  Dept.  of  Zoology. 

nder  P.  Kapoor,  Robert  L.  Metcalf,  Robert  F. 

lystrom,  and  Gurcharan  K.  Sangha. 

ournal  of  Agricultural  and  Food  Chemistry,  Vol 

8,   No    6,    p    1145-1152,    November/December 

970.  2  fig,  6  tab,  31  ref. 

lescriptors:  'DDT,  *Insects,  Ecosystems,  Fish, 
ood  chains,  Solubility,  Chromatography,  Ul- 
aviolet  radiation,  Radiochemical  analysis,  Water 
Dilution  effects. 

lentifiers:  'Metabolites,  'Methoxychlor 

Methiochlor,  Mice,  DDE,  DDD,  Liver,  Biological 
agnification,  Thin-layer  chromatography. 

allowing  oral  administration  of  radiolabeled  com- 
junds  to  the  mouse  98.3  percent  of  methox- 
:hlor,  47.11  percent  of  methiochlor,  and  1 .02  per- 
:nt  of  DDT  were  eliminated  after  25  hr.  In  both 
ouse  and  insects,  methoxychlor  was  metabolized 
f  O-demethylation  to  form  2-  (p-hydroxyphenyl)- 

(p-methoxyphenyl )- 1 , 1 , 1  -trichloroethane  and 
2-bis-  (p-hydroxyphenyl )- 1 , 1 , 1  -trichloroethane, 
kich  are  eliminated  largely  in  conjugated  form.  In 
model  ecosystem,  methoxychlor  was  found  in  fish 
the  top  of  the  food  chain  at  a  level  of  1 500  times 
at  of  the  water,  as  compared  to  90,000  times  for 
DT.  The  elimination  of  methoxychlor  was  in 
namic  equilibrium  as  compared  with  the  storage 

DDT,    DDE,    and    DDD.    Methiochlor    was 
itabohzed  in  both  mouse  and  insects  by  oxidation 
2-  (p-methylsulfinylphenyl)-2-  (p- 

sthylthiophenyl)  -  1,1,1  -  trichlorethane  and  by 
ther  oxidation  to  the  corresponding  bis-sulfox- 
:  and  bis-sulfone.  In  the  model  ecosystem, 
ithiochlor  was  found  in  fish  only  in  traces 
•ether  with  an  eight-fold  concentration  of  its 
lar  metabolite  2J. -bis  (p-methylsulfinylphenyl)- 
,1-trichloroetnne.  The  very  pronounced  selec- 
t  insecticidal  action  of  methoxychlor  is  the  result 
the  much  greater  efficiency  of  O-dealkylation  in 
mammalian  liver  than  in  insects.  (McCann-Bat- 
e) 
'1-11304 


OWTH  OF  SALMONELLA  AT  LOW  pH, 

iconsin  Univ.,  Madison.  Dept.  of  Bacteriology, 
ig  C.Chung,  and  J.  M.Goepfert. 
mal  of  Food  Science,  Vol  35,  No  3,  p  326-328 
y/June  1970.  3  tab,  7  ref. 

wriptors:  'Salmonella,  'Hydrogen  ion  concen- 
ion,  Cultures,  Incubation,  Acids,  Water  pollu- 
i  effects. 

utifiers:  Food  processing,  Acidulants,  Inoculum 
broth. 

behavior  of  salmonellae  in  the  presence  of 
:ral  different  acids  commonly  used  as  acidu- 
s  in  the  food  industry  was  studied.  The  purpose 

to  determine  the  minimum  pH  value  that 
ild  permit  the  initiation  of  growth  by  Salmonella 
iboratory  media.  The  influence  of  temperature 


of  incubation,  relative  oxygen  supply,  and  level  of 
muculum  on  growth  were  also  studied.  A  soy  broth 
culture  served  as  the  medium  of  inoculum. 
Minimum  pH  values  were  determined  using  a  medi- 
um consisting  of  1  percent  tryptone,  0.5  percent 
yeast  extract,  and  0. 1  percent  glucose.  The  growth 
of  salmonellae  was  observed  to  occur  at  pH  values 
as  low  as  4.05  plus  or  minus  0.05.  The  growth  limit- 
ing pH  was  dependent  on  several  factors,  most  im- 
portant the  acid  molecule  itself.  The  salmonellae 
could  not  be  'trained'  to  grow  at  lower  pH  by 
sequential  transfer  at  near-optimum  pH  values.  It 
was  emphasized  that  it  is  impossible  to  extrapolate 
behavior  that  occurred  in  laboratory  media  under 
ideal  conditions  to  a  food  product  or  environmen- 
tal situation  that  might  exist  in  a  food-processing 
establishment.  ( Mortland-Battelle ) 
W7I-II305 


TRACE  ANALYSIS  OF  PESTICIDES  USING 
CHOLINESTERASE  FROM  HUMAN  SERUM 
RAT  LIVER,  ELECTRIC  EEL,  BEAN  LEAF 
BEETLE,  AND  WHITE  FRINGE  BEETLE, 

Louisiana   State    Univ.,    New    Orleans.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A 

W71-I1308 


ECOLOGY  OF  THE  ALGAE  OF  A  FLORIDA 
KEY.  I.  A  PRELIMINARY  CHECKLIST,  ZONA- 
TION,  AND  SEASONALITY, 

South  Florida  Univ.,  Tampa.  University  of  South 

Florida,  Tampa. 

F.  C.  Croley,  and  Clinton  J.  Dawes. 

Bulletin  of  Marine  Science,  Vol  20,  No  1    p  165- 

185,  March  1970.  I  fig,  25  ref. 

Descriptors:  'Systematics,  'Chlorophyta, 

•Phaeophyta,   *Rhodophyta,   'Seawater,   Florida, 
Littoral,  Samples,  Tropic  region,  Gulf  of  Mexico] 
Salinity,  Water  temperature,  Hydrogen  ion  concen- 
tration, Turbidity. 
Identifiers:  Content  Keys  (Florida),  Sublittoral. 

A  2- 1  /2  year  study  of  the  Content  Keys,  Florida  has 
added  14  species  to  the  list  of  marine  algae  known 
in  Florida.  Environmental  and  floristic  data  are 
presented  in  a  descriptive  account  of  the  zonation, 
seasonality,  and  periodicity  of  the  littoral  and 
sublittoral  algae.  The  preliminary  checklist  com- 
prises 258  taxa:  79  Chlorophyta,  29  Phaeophyta, 
and  150  Rhodophyta.  The  sublittoral  flora  are 
predominantly  perennial.  The  algae  inhibiting  the 
upper  sublittoral  are  largely  lithophytes.  The 
majority  of  the  lower  sublittoral  forms  are  sand- 
dwelling  siphonous  green  algae.  The  measurement 
of  environmental  factors  included  salinity,  tem- 
peratures, pH,  and  water  transparency.  (Mortland- 
Battelle) 
W71-11309 


DIVERSE  -  A  FORTRAN  IV  PROGRAM  TO 
CALCULATE  DIVERSITY  INDICES  OF 
STREAM  BOTTOM  ORGANISMS, 

Massachusetts   Univ.   Amherst,  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  07C 

W71-11313 


EFFECT  OF  IRRIGATION  WITH  EFFLUENTS 
FROM  THE  VOLGA  CHEMICAL  COMBINE  ON 
THE  AGROMELIORATIVE  CHARAC- 

TERISTICS OF  LIGHT  CHESTNUT  CLAY 
LOAM  SOILS  (Vliyaniye  orosheniya  stochnymi 
vodami  Volzhskogo  khimkombinaU  na 
agromeiiorativnyye  pokazateli  tyazhelosuglinistykh 
svetlo-kashtanoyykh  pochy), 
L.  Ye.  Kutepov,  and  V.  T.  Dodolina. 
Pochvovedeniye,  No  7,  p  84-93,  July  1970.  10  tab 
24  ref. 

Descriptors:  'Irrigation  effects,  'Sewage  effluents, 
•Return  flow,  'Waste  water  disposal,  Land  recla- 
mation, Irrigation  water,  Rates  of  application, 
Drainage     water,     Saline    soils,     Salts,     Salinity] 


Nitrogen,   Potassium,  Phosphorus,  Crop  produc- 
tion, Soil  properties. 

Identifiers:     'USSR,    Volga    River,    Salinization, 
Mineralization,  Solonetzes,  Solonetzization. 

The  problem  of  using  mineralized  waste  water  to  ir- 
rigate solonetzic  Light  Chestnut  clay  loam  soils  is 
examined    in    connection    with    the    hazards    of 
salinization  and  solonetzization  resulting  from  the 
composition  and  degree  of  mineralization  of  the 
water.    Light   Chestnut   clay   loam    soils   became 
desalinized  and  desolonetzized  after  3  years  of  ir- 
rigation with  effluents  from  the  Volga  Chemical 
Combine.  These  effluents  have  a  mineralization  of 
1 1  to  1 8  meq/liter  and  a  sodium  content  of  8  to  13 
meq/liter.  The  irrigation  rate  must  be  at  least  200 
mm  of  water  to  prevent  the  top  horizons  from 
becoming  salinized  as  a  result  of  the  uptake  of  salts 
from  the  nearby  salt  horizon  (80  to  90  cm).  A  for- 
mula employed  by  the  U.S.  Department  of  Agricul- 
tural for  evaluating  the  ratio  and  content  of  cations 
in  irrigation  water  is  recommended  as  being  most 
consistent  with  the  law  of  ion-exchange  reactions. 
Although   the   content   of  hydrolyzable   nitrogen 
decreased  in  Ligh  Chestnut  clay  loam  soils  after  3 
years  of  irrigation,  it  remained  fairly  high.  The 
potassium  content  increased  in  most  cases  during 
the  irrigation  period,  constituting  39  to  92  mg/100 
g  of  soil.  This  is  considered  a  very  high  value  for 
calcareous  and  chernozemic  Solonetzes.  The  P205 
content  decreased  sharply  (from  8.0-10.0  mg  to 
11-1.4  mg/100  g).   Irrigation  with   the  total  ef- 
fluents of  the  Volga  Chemical  Combine  produced 
crop  yields  3-4  times  higher  than  those  obtained 
when  irrigation  was  not  used.  (Josefson-USGS) 
W7I-11327  ' 


PEACE-ATHABASCA  DELTA  SYMPOSIUM. 

For  primary  bibliographic  entry  see  Field  04C 
W71-I1335 


IMPLICATIONS  OF  POLLUTION  TO  THE  Mo 
MURDO  SOUND  BENTHOS, 

Scripps   Institution    of  Oceanography,    La   Jolla, 

Calif.;  and   Washington   Univ.,  Seattle.   Dept    of 

Zoology. 

Paul  K.  Dayton,  and  Gordon  A.  Robilliard. 

Antarctic  Journal  of  the  United  States,  Vol  6,  No  3, 

p  53-56,  May-June  1971.  4  p,  2  fig,  1  I  ref   NSF 

Grant  GA- 1187. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Antarctic,  Heated  water,  Waste 
disposal,  Landfills,  Sedimentation,  Waste  dumps, 
Desalination,  Sewage,  Environmental  effects 
Benthos. 

Identifiers:  'McMurdo  Sound  (Antarctic), 
'Sounds. 


There  are  three  possible  sources  of  marine  pollu- 
tion in  McMurdo  Sound  near  McMurdo  Station, 
Antarctica:   heated  sea  water  released  from   the 
nuclear-powered  distilling  plant,   inorganic   trash 
dumped  on  sea  ice,  and  organic  food  wastes  and 
sewage  dumped  on  sea  ice  that  is  eventually  broken 
in  situ  by  icebreakers.  The  sea  water  temperature 
within  0.5  m  of  the  elevated  outlet  for  the  distilling 
plant    is    at    the    ambient    temperature    (-1.8C). 
Nevertheless,  in  a  small  area  (25-35  sq  m)  in  the 
vicinity  of  the  outlet,  the  invertebrates  have  been 
killed,  possibly  as  a  result  of  flushing  the  distilling 
system.  Inorganic  litter  on  the  bottom  at  McMurdo 
includes  fuel  lines,  barrels,  honeybuckets,  rope, 
clothing,  tractors,  pieces  of  airplanes,  thousands  of 
beer  cans,  and  many  other  types  of  trash.  The 
sponges  are  particularly  sensitive  to  being  covered, 
and   even    beneath   such   seemingly    insignificant 
materials  as  cardboard  and  clothing  all  the  sponges 
are  dead.  Landfill  has  introduced  some  siltation. 
Potentially,  the  most  devasting  form  of  pollution  to 
the  benthic  community  is  the  large  amounts  of 
nutrients  introduced  in  the  form  of  food  wastes  and 
accumulated  sewage.  (Woodard-USGS) 
W71-1134I 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


ANALYSIS  OF  STREAM-TEMPERATURE 
VARIATIONS  IN  THE  UPPER  DELAWARE 
RIVER  BASIN,  NEW  YORK, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02H. 

W71-I1350 


SEDIMENT  IN  A  MICHIGAN  TROUT  STREAM- 
-ITS  SOURCE,  MOVEMENT,  AND  SOME  EF- 
FECTS ON  FISH  HABITAT, 

Forest   Service   (USDA),   Cadillac,   Mich.    North 

Central  Forest  Experiment  Station. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-11351 


RELEASE  OF  METHYL  MERCURY  FROM 
SEDIMENTS  WITH  LAYERS  CONTAINING  IN- 
ORGANIC MERCURY  AT  DIFFERENT 
DEPTHS, 

Swedish  Water  and  Air  Pollution  Research  Lab., 

Stockholm. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-11358 


NEW    TERTIARY    TREATMENT    PLANT    TO 
COMBAT  EUTROPHICATION, 

For  primary  bibliographic  entry  see  Field  05D. 
W7I-11383 


THE  CRITICAL  THERMAL  MAXIMUM  OF  JU- 
VENILE SPOT,  LEIOSTOMUS  XANTHURUS, 
LACEPEDE, 

North  Carolina  State  Univ.,  Dept.  of  Zoology. 
David  Wilder  Bridges. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  370,  $3.00  paper  copy,  $0.95  in 
microfiche.  Report  No.  43,  UNC-WRRI,  N.  C. 
State  University  at  Raleigh,  Publication  No.  17, 
Pamlico  Marine  Laboratory,  N.  C.  State  University 
at  Raleigh  January  1971,  39  p,  5  fig,  5  tab,  34  ref, 
append.  OWRR  Project  B-004-NC  (9). 

Descriptors:  •Thermal  pollution,  'Water  pollution 
effects,  Water  quality,  'Standards,  *Water  tem- 
perature, *Fish  physiology,  Cooling  water,  Heated 
water,  Fishkill,  Electric  power  plants,  Tempera- 
ture, Juvenile  fishes,  'Juvenile  growth  stage. 
Identifiers:  Critical  thermal  maximum. 

The  Critical  Thermal  Maximum  (CTM)  of  juvenile 
spot  was  determined  throughout  their  first  growing 
season  from  the  time  they  entered  the  oligohaline 
environment  until  they  left  it.  Spot  were  acclimated 
in  the  laboratory  to  combinations  of  temperature 
and  salinity  levels  prior  to  the  CTM  tests.  When  the 
data  were  analyzed  by  multiple  regression,  acclima- 
tion temperature,  acclimation  salinity,  weight, 
weight  squared,  and  length  were  all  found  to  be  sig- 
nificantly important  influences  on  the  CTM  of  ju- 
venile spot.  Temperature  was  the  most  important 
influence  on  CTM  with  an  R  sq  value  of  0.92. 
Salinity  was  the  least  important  with  an  R  sq  of 
0.001,  and  weight,  weight  squared  and  length  were 
all  intermediate  influences  with  R  sq  values  of 
about  0.18.  Response  surfaces  were  generated 
from  the  prediction  equation  showing  the  acclima- 
tion temperature  necessary  to  produce  a  fixed 
CTM  for  juvenile  spot.  These  reveal  that  CTM  in- 
creases with  size  (either  length  or  weight)  and  age 
during  the  nursery  period.  The  increase  in  CTM 
was  somewhat  greater  between  summer  and  fall 
sized  spot  than  between  spring  and  summer  sized 
spot.  The  CTM  increased  as  salinity  increased. 
(Howells-North  Carolina) 
W7 1-11409 


ENVIRONMENTAL    ASPECTS   OF   MERCURY 
USAGE. 

Dow  Chemical  Corp.,  Midland,  Mich. 

First  edition,  3  volumes,  August,  1970,  unpaged. 

Descriptors.    Water  pollution   effects,   'Bibliogra- 
phies,  Toxicity,    'Pollutant   identification,   Water 


pollution       sources,       'Environmental       effects, 

'Metals,  Heavy  metals,  Industrial  wastes,  Inorganic 

compounds,  Lethal  limit. 

Identifiers:      'Mercury,      Mercury      compounds, 

Methylmercury. 

This  three-volume  index/bibliography,  produced 
under  the  auspices  of  the  Dow  Ecology  Council, 
lists  over  2,000  articles  on  mercury  with  emphasis 
on  toxicological  studies  and  medical  aspects,  on 
methods  of  analysis,  and  on  observed  effects  of 
various  organisms  including  man.  Volume  I  is  a 
keyword  index,  volume  II  is  a  document  index,  and 
volume  III  is  an  author  index. 
W7I-1  1417 


SOCIAL     ASPECTS     OF     ENVIRONMENTAL 
POLLUTION, 

Oregon    State    Univ.,    Corvallis.    Air    Resources 

Center. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-11432 


SOME  ENVIRONMENTAL  IMPLICATIONS  OF 
NATIONAL  FUELS  POLICIES. 

Committee  on  Public  Works  (U.  S.  Senate). 

91st  Cong,  2d  Sess  (Comm  print  1970).  70  p,  1  fig, 
32  tab,  3 2  ref,  3  append. 

Descriptors:  'Environmental  effects,  'Fuels,  'Ad- 
ministrative agencies,  'Pollution  abatement,  Water 
pollution  control,  Water  pollution  effects,  Water 
pollution  sources,  Air  pollution  effects,  Air  pollu- 
tion, Water  pollution,  Chemical  wastes,  Oil,  Natu- 
ral gas,  Nuclear  wastes,  Thermal  pollution,  Ad- 
ministration, Regulation,  Expenditures,  Costs,  So- 
cial aspects.  Economic  impact,  Legislation,  Legal 
aspects. 

Environmental  implications  of  present  national 
fuels  policies  are  discussed  in  a  report  from  the 
Senate  Committee  on  Public  Works.  Two  general 
matters  are  considered:  ( 1 )  effluents  released  into 
the  environment  in  the  conversion  of  fuel  to  energy 
and  (2)  the  future  availability  of  fuel  supplies.  En- 
vironmental effects  studied  are  primarily  air  pollu- 
tion problems.  In  an  appendix,  expenditures  by 
various  federal  agencies  on  pollution  research, 
development,  and  demonstration  for  both  air  and 
water  pollution  are  outlined.  The  expenditures  are 
classified  as  to  various  pollution  problems,  such  as 
effects  of  pollution  on  man,  air,  and  water;  preven- 
tion and  control  of  pollution;  and  social,  economic, 
and  legal  aspects  of  pollution.  A  compilation  and 
brief  description  is  made  of  the  purposes,  func- 
tions, and  activities  of  federal  agencies  having  pro- 
grams that  are  significantly  related  to  environmen- 
tal concerns.  Federal  departments,  independent 
agencies,  and  selected  boards,  commissions,  and 
committees  are  included  in  the  listing.  (Smiljanich- 
Florida) 
W71-1  1433 


THERMAL  POLLUTION:  THE  'DISHONORA- 
BLE DISCHARGE'«NEW  YORK'S  CRITERIA 
GOVERNING  HEATED  LIQUIDS, 

Jeffrey  W.  Baker. 

Albany  Law  Review,  Vol  34,  p  539-563,  1970.  25 

p,  100  ref,  append. 

Descriptors:  'New  York,  'Thermal  pollution, 
•Pollution  abatement,  'Water  pollution  control. 
Water  pollution  sources,  Water  pollution  effects, 
Water  quality  control,  Thermal  water,  Standards, 
Recreation,  Water  supply,  Fish,  Wildlife,  Fishkill, 
Fish  reproduction,  Fish  conservation,  Agriculture, 
Industries,  Legislation,  Permits,  Pollutants,  Waste 
disposal,  Heated  water,  Legal  aspects. 

In  response  to  increased  concern  over  the  effects  of 
thermal  water  pollution,  New  York  has  established 
criteria  governing  thermal  discharges.  The  criteria 
are  analyzed,  with  a  discussion  of  the  need  for  such 
criteria  and  their  statutory  history  and  basis.  The 
effects  of  temperature  on  water  use  are  discussed  in 


the  areas  of:  (I)  recreation;  (2)  public  water  sup 
plies;  (3)  wildlife,  fish,  and  other  aquatic  life;  (4 
agriculture;  and  (5)  industry.  Through  continuoui 
application  of  the  thermal  pollution  criteria,  thei 
mal  discharges  will  be  allowed  to  continue  so  as  nc  i 
to  impair  maximum  usage  of  water  resources,  i 
summary  is  provided  of  the  arguments  advanced  b 
special  interest  groups  in  their  efforts  to  obtai 
greater  leniency  or  strictness.  The  criteria  define 
thermal  discharge  as  one  which  is  at  a  temperatur 
greater  than  70  degrees  Farenheit.  The  variou 
specific  regulations  for  established  categories  c 
water  bodies  are  outlined.  The  strictest  require  . 
menu,  are  for  trout  streams.  The  Commissioner  c  I 
Health  may  impose  additional  limitations  where  de 
mand  necessary.  Enforcement  of  the  criteria  is  irr 
plemented  through  the  existing  permit  system  c 
waste  disposal.  The  criteria,  if  strictly  applied,  ma 
serve  to  effectively  decrease  thermal   pollutior 
( Smiljanich-Florida ) 
W71-11434 


THE  BIOLOGY  OF  THE  ESTUARY, 

Maryland  Univ.,  Solomons.  Chesapeake  Biologies 

Lab. 

L.  Eugene  Cronin,  and  Alice  J.  Mansueti. 

In:  A  Symposium  on  the  Biological  Significance  o 

Estuaries,  February  13-14,  1970,  Houston,  Texa* 

Sport  Fishing  Institute,  Washington,  D.C,  Marc. 

1971, p  14-39.33fig. 

Descriptors:  'Estuaries,  'Ecosystems,  'Physiologi 
cal  ecology,  'Chemistry,  'Biology,  'Geology 
Human  population,  Technology,  Migration 
Balance  of  nature. 

The  physical,  chemical,  geological  and  biologica 
systems  of  American  estuaries  are  summarized 
Migration,  population  expansion  and  technologica 
development  are  changing  these  delicate  systems 
The  intent  of  this  summary  is  to  assist  logical  anc 
effective  efforts  to  live  in  harmony  with  the  com 
plex  and  fragile  ecosystems  of  these  estuaries.  (Se< 
also  W7 1-1 1461  thru  W7 1-1 1465)  (Ensign-PAI) 
W71-11460 


THE  TEXAS  WATER  PLAN  AND  ITS  EFFECT 
ON  ESTUARIES, 

Bureau  of  Commercial  Fisheries,  Washington,  D.C 
Charles  R.  Chapman. 

In:  A  Symposium  on  the  Biological  Significance  o: 
Estuaries,  February  13-14,  1970,  Houston,  Texas 
Sport  Fishing  Institute,  Washington,  D.C,  March 
1 97 l,p  40-57.  2  fig,  5  tab,  10  ref. 

Descriptors:    'Texas,   'Water  resources  develop 
ment,  'Planning,  'Estuaries,  Reservoirs,  Pipelines 
Canals,  Pumping  plants,  Municipal  water,  Industri- 
al use,  Irrigation,  Mining,  Recreation. 
Identifiers:  'Texas  water  plan. 

The  Texas  Water  Plan  is  a  guide  for  long-range 
development  of  water  resources  for  Texas  for  all 
purposes  through  to  the  year  2020.  It  will  make  the 
best  use  of  coastal  waters,  estuaries,  reservoirs 
canals,  pipelines,  distribution  facilities  and  pump- 
ing stations  for  municipal  and  industrial  uses,  ir- 
rigated agriculture,  mining,  recreation,  navigation 
control  projects  and  wildlife  refuges.  The  state  ol 
Texas  has  established  an  interagency  Natural 
Resources  Council  to  develop  a  comprehensive 
Coastal  Resources  Plan  to  provide  for  the  manage- 
ment and  development  of  the  human  and  natural 
resources  of  the  urbanizing  Texas  Gulf  Coast  Re- 
gion. Program  coordination  for  the  activities  ol 
eight  state  agencies  dealing  with  estuarine 
problems  will  be  carried  out  through  this  Interagen- 
cy Natural  Resources  Council.  (See  also  W71- 
11460)  (Ensign-PAI) 
W71-11461 


THE  BIOLOGICAL  EFFECTS  OF  ESTUARIES 
ON  SHELLFISH  OF  THE  MIDDLE  ATLANTIC, 

New    York    State    Conservation    Dept.,    Ronkon- 
koma.  Div.  of  Marine  Resources. 
David  H.  Wallace. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Effects  of  Pollution— Group  5C 


In:  A  Symposium  on  the  Biological  Significance  of 
Estuaries,  February  13-14,  1970,  Houston,  Texas, 
Sport  Fishing  Institute,  Washington,  D.C.,  March 
1971,  p  76-85.  7  fig,  3  tab. 

Descriptors:  'Estuaries,  "Coasts,  'Water  pollution 
effects,  'Wetlands,  Sewage,  Chemicals,  Shellfish, 
Oysters,  Clams. 
Identifiers:  New  York,  New  Jersey,  Delaware. 

The  shellfish  industry  was  one  of  the  first  marine  in- 
dustries to  feel  the  effects  from  pollution.  The  natu- 
ral habitat  of  oysters  is  in  estuarine  waters  which  is 
precisely  where  our  cities  are  developing.  A  shift  of 
oyster  cultivation  away  from  populated  centers  has 
been  necessary  in  New  York,  New  Jersey,  Connec- 
ticut, Rhode  Island  and  Massachusetts.  The  oyster 
industry  in  the  Middle  Atlantic  has  been  at  a  low 
level  of  production  for  1 5  years  due  to  pollution 
and  loss  of  wetlands.  Commercial  hatcheries  are 
now  growing  seed  which  should  increase  produc- 
tion in  the  future.  Other  solutions  to  estuarine 
problems  through  control  by  legislation  are 
discussed.  (See  also  W7 1-1 1460)  (Ensign-PAI) 
W71-11463 


THE   EFFECTS   OF   POLLUTION   OF   ESTUA- 
RIES OF  THE  NORTHWEST  PACIFIC  COAST, 

Washington  Univ.,  Seattle.  Fisheries  Research  Inst. 
Ernest  O.  Salo,  and  Quentin  J.  Stober. 
In:  A  Symposium  on  the  Biological  Significance  of 
Estuaries,  Sport  Fishing  Institute,  Washington, 
DC,  March  1971,  p  86-95,  February  13-14,  1970, 
Houston,  Texas,  March  1971,  p  86-95.  7  fig,  8  ref. 

Descriptors:  'Pacific  Northwest  U.S.,  'Shores, 
•Estuaries,  'Water  pollution  effects,  'Shellfish! 
Wastes,  Pulp  wastes,  Industrial  wastes,  Ships, 
Domestic  wastes,  Land  development,  Watersheds! 
Washington. 
Identifiers:  Puget  Sound. 

Destruction  of  the  small  Northwest  Pacific  estua- 
ries continues.  The  main  causes  are  municipal  and 
port  expansion,  real  estate  developers,  individual 
home  owners  that  demand  flood  control  and  pro- 
tection from  wave  action.  Though  the  open  waters 
can  assimilate  considerable  destruction  and  pollu- 
tion, the  coastal  areas  and  estuaries  are  more  vul- 
nerable. Various  state  environmental  commissions 
and  councils,  including  a  Nuclear  Siting  Evaluation 
Council  have  been  created  and  seashore  manage- 
ment legislation  is  being  considered  to  protect 
these  areas.  (See  also  W7 1-1  1460)  (Ensign-PAI) 
W7I-I1464  6 


THE  SIGNIFICANCE  OF  AN  ESTUARY  ON 
THE  BIOLOGY  OF  AQUATIC  ORGANISMS  OF 
THE  MIDDLE  ATLANTIC  REGION, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Washing- 
ton, DC. 

William  H.  Massmann. 

In:  A  Symposium  on  the  Biological  Significance  of 
Estuaries,  February  13-14,  1970,  Houston,  Texas, 
Sport  Fishing  Institute,  Washington,  DC.  March 
197I,P96-109. 

Descriptors:        'Atlantic       Ocean,       'Estuaries, 
'Aquatic    population,    'Fish,    Birds,    Mammals, 
Dredging,  Landfills,  Water  pollution,  Circulation. 
Identifiers:  Chesapeake  Bay. 

rhe  Chesapeake  Estuary  which  has  most  of  the 
characteristics  found  in  all  the  mid-Atlantic  estua- 
ies  is  described.  The  water  circulation  consists  of  a 
rcmbination  of  tidal  currents,  a  seaward  flow  of 
ow  salinity  surface  water,  and  an  inward  flow  of 
»gh  salinity  bottom  water.  A  detailed  description 
>f  the  bay  as  a  nursery  for  fishes  is  given.  Changes 
n  the  estuary  such  as  dredging,  filling,  and  the  in- 
roduction  of  pollutants  all  influence  these  aquatic 
'rganisms  in  various  ways.  A  comprehensive  plan, 
axing  into  consideration  the  physical,  chemical 
nd  biological  factors  before  irreversible  changes 
'ccur,  is  being  developed  for  the  Chesapeake  Bay 
nd  other  mid-Atlantic  estuaries.  (See  also  W71- 
1460)  (Ensign-PAI) 
V7I-1I465 


THE  STATE  OF  KNOWLEDGE  WITH  REGARD 
TO  THE  EFFECTS  OF  PHYSICAL  AND  CHEMI- 
CAL  ENVIRONMENTAL  CONDITIONS  ON 
MARINE  BIOTA  WITH  EMPHASIS  ON  THE 
LONG  ISLAND  SITUATION. 
New  York  Ocean  Science  Lab.,  Montauk.  Center 
for  the  Environment  of  Man. 

New  York  Ocean  Science  Laboratory  Technical 
Report  No.  0004,  Montauk,  N.Y.  August  1970  66 
p,  3 10  ref. 

Descriptors:  'Water  pollution  effects,  'Biota, 
'Physical  properties,  'Chemical  properties, 
•Fishes,  'Shellfish,  Temperature,  Salinity,  Dis- 
solved oxygen,  Nutrients,  Hydrogen  ion  concentra- 
tion, Turbidity,  Toxins,  Pesticides,  Heavy  metals, 
Oil,  Thermal  pollution,  New  York,  Reviews, 
Bibliographies. 
Identifiers:  Long  Island. 

The  marine  environment  that  surrounds  Long 
Island  was  studied  for  the  effects  of  physical, 
chemical  and  environmental  conditions,  both  natu- 
ral and  man  imposed,  on  the  biota  of  the  area. 
Population  information  such  as  number,  size  dis- 
tribution, age  distribution,  growth  rates  of  in- 
dividuals and  biomass,  and  population  trends  are 
given  for  various  fish  and  shellfish.  The  natural  in- 
fluences of  temperature,  salinity,  dissolved  oxygen, 
nutrients,  turbidity,  pH,  light  and  barometric  pres- 
sure along  with  the  toxic  influences  of  pesticides, 
heavy  metals,  oil  and  thermal  pollution  are 
presented  for  each  species.  (Ensien-PAI) 
W71-11466 


AERIAL  PHOTOGRAPHIC  STUDIES  OF  THE 
COASTAL  WATERS  OF  NEW  YORK  AND 
LONG  ISLAND, 

New  York  Ocean  Science  Lab.,  Montauk.  Center 

for  the  Environment  of  Man. 

For  primary  bibliographic  entry  see  Field  07B. 

W7I-11467 


THE  STATE  OF  KNOWLEDGE  WITH  REGARD 
TO  THE  EFFECTS  OF  PHYSICAL,  CHEMICAL 
AND  BIOLOGICAL  CONDITIONS  ON  THE 
USES  OF  COASTAL  RESOURCES. 

New  York  Ocean  Science  Lab.,  Montauk.  Center 
for  the  Environment  of  Man. 

New  York  Ocean  Science  Laboratory  Technical 
Report  No.  0006,  December  1 970.  26  p,  1  29  ref. 

Descriptors:  'Physical  properties,  'Chemical  pro- 
perties, 'Environmental  effects,  'Fishes,  'Shellf- 
ish, Temperature,  Salinity,  Hydrogen  ion  concen- 
tration. Dissolved  oxygen,  Turbidity,  Coliforms, 
Color,  Nutrients,  Toxins,  Reviews,  Bibliographies. 

The  effects  of  temperature,  salinity,  pH,  dissolved 
oxygen,  turbidity,  color,  coliforms,  nutrients  and 
toxins  on  finfish  and  shellfish  of  coastal  areas  were 
studied.  Biological  and  physical  effects  such  as 
population  characteristics,  water  depth,  currents, 
waves,  and  topography  were  also  investigated  for 
their  effects  on  the  uses  of  coastal  resources.  (En- 
sign-PAI) 
W71-1  1468 


THE  ECOLOGY  OF  THE  NORTH  CAROLINA 
COAST, 

North    Carolina    State    Univ.,    Raleigh.    Coastal 

Research  Program. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-11476 


WATERS  AND  WATERCOURSES-POLLUTION 
AS  A  PERMANENT  INJURY-PROXIMATE 
CAUSE  (OKLAHOMA  1930). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1I484 


IMPROVEMENT  AND  APPLICATION  OF 
BENTHIC  ALGAL  ISOTOPE  PRODUCTIVITY 
MEASURING  METHODS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11486 


BENTHIC  INFAUNA  COMMUNITIES  OFF  THE 
COAST  OF  WASHINGTON  AND  IN  PUGET 
SOUND:  SPECIES  COMPOSITION  AND 
STRUCTURE  OF  THE  OFFSHORE  COMMUNI- 
TIES, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11487 


SENSITIVITY  OF  BENTHIC  MICROFLORA  TO 
POLLUTION  GRADIENTS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05  A. 

W71-11490 


A    STUDY    OF    PHYTOPLANKTON    IN    THE 
LESSER  ANTILLES  REGION, 

Lamont-Doherty  Geological  Observatory 

Palisades,  N.Y. 

For  primary  bibliographic  entry  see  Field  05A 

W71-11493 


AIRBORNE  AMMONIA  EUTROPHIES  LAKES. 

For  primary  bibliographic  entry  see  Field  05B 
W71-11496 


PESTICIDES  IN   WATER:   COPPER  SULFATE 
IN  FLOODED  CRANBERRY  BOGS, 

Massachusetts   Univ.,   East  Wareham.   Cranberry 

Experiment  Station. 

For  primary  bibliographic  entry  see  Field  05A 

W71-I1498 


TOXICITY  OF  HEPTACHLOR  TO  AQUATIC 
LIFE, 

Kalyani  Univ.  (India).  Dept.  of  Zoology. 

S.  K.  Konar. 

Journal     Water     Pollution     Control     Federation 

(Research  Supple.),  Vol  42,  No  8,  Part  2   p  R299- 

R303,  August  1970.  3  tab,  8  ref. 

Descriptors:  'Heptachlor,  'Toxicity,  'Bioassay, 
Daphnia,  Carp,  Aquatic  insects,  Salmon,  Rainbow 
trout. 

Identifiers:  'Safe  application  rates,  Ceriodaphnia, 
Cyclops,  Diaptomus,  Nauplius,  Cypris,  Gastrotrica, 
Brachionus,  Volvox,  Pandorina,  Singhi,  Punti 
Nandus,  Flying  barbel,  Khalisa,  Koi,  Tengra' 
Cuchia,  Murrel. 

Bioassays  were  conducted  using  10  fish  species,  9 
insect  species  and  1  1  plankton  organisms  to  deter- 
mine the  toxicity  of  heptachlor  to  aquatic  life.  The 
results,  which  are  presented  in  tabular  form,  in- 
dicate that  heptachlor  is  highly  persistent  and  lethal 
to  fish,  aquatic  insects,  and  plankton  under  labora- 
tory conditions  and  that  it  deteriorates  slowly.  Safe 
application  rates  of  heptachlor  when  applied  inter- 
mittently to  3-foot  deep  water  are  given.  (Mort- 
land-Battelle) 
W71-11502 


DEGRADATION  OF  CARBOXIN  (VITAVAX)  IN 
WATER  AND  SOIL, 

Uniroyal  Inc.,  Naugatuck,  Conn.  Uniroyal  Chemi- 
cal Div. 

Wei-Tsung  Chin,  Gracie  M.  Stone,  and  Allen  E. 
Smith. 

Journal  of  Agricultural  and  Food  Chemistry,  Vol 
18,No4,p  73 1-732,  July-August  1970.  1  fig,  3  tab 
9  ref. 

Descriptors:  'Fungicides,  'Chromatography, 
'Chemical  degradation,  Oxidation,  Water  pollu- 
tion effects,  Hydrolysis. 
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Identifiers:     *Carboxin,    'Thin-layer    chromatog- 
raphy. 

The  degradation  of  the  fungicide  carboxin  in  water 
and  soil  was  studied  using  thin-layer  chromatog- 
raphy. In  water,  the  main  change  was  oxidation  to 
its  sulfoxide.  The  oxidation  rate  was  retarded  by 
higher  pH.  Hydrolysis  was  not  detected  under  any 
conditions.  In  soil,  carboxin  activity  decreased 
rapidly  due  to  its  quick  oxidation  to  the  less  active 
sulfoxide.  Again,  hydrolysis  was  not  detected.  In  a 
separate  experiment,  the  sterilized  soil  was  ex- 
tracted 7  days  after  fortification  and  standing  at 
room  temperature.  It  was  found  that  about  20  per- 
cent of  carboxin  was  oxidized  to  the  sulfoxide.  This 
would  indicate  that  microbial  activity  is  not  an  es- 
sential factor  for  this  conversion.  This  conjecture  is 
supported  by  the  fact  that  oxidation  of  carboxin  to 
sulfoxide  was  observed  in  dilute  sollutions  in 
several  organic  solvents.  (Mortland-Battelle) 
W71-U504 


A      VISUAL      DEMONSTRATION      OF      THE 
BENEFICIAL  EFFECTS  OF  SEWAGE  TREAT- 
MENT FOR  PHOSPHATE  REMOVAL  ON  PAR- 
TICULATE      MATTER       PRODUCTION       IN 
WATERS  OF  LAKES  ERIE  AND  ONTARIO, 
Fisheries   Research   Board   of  Canada,   Winnipeg 
(Manitoba).  Freshwater  Inst.;  and  Ontario  Water 
Resources  Commission,  Toronto. 
J.  R.  Vallentyne,  W.  E.  Johnson,  and  A.  J.  Harris. 
Journal  of  the  Fisheries  Research  Board  of  Canada, 
Vol  27,  No  8,  p  1493-1496,  August  1970.  1  fig,  1 
tab,  5  ref. 

Descriptors:  'Sewage  treatment,  'Phosphates, 
'Eutrophication,  'Water  pollution  control,  Sewage 
effluents,  Aquatic  algae.  Lake  Erie,  Lake  Ontario, 
Nutrients,  Nitrogen,  Filtration,  Microscopy,  Indus- 
trial wastes,  Detergents,  Ammonia,  Nitrites, 
Nitrates. 
Identifiers:  Orthophosphates. 

A  program  to  control  euthrophication  in  Lakes 
Erie  and  Ontario  by  decreasing  the  supply  of 
phosphorus  compounds  has  been  developed.  This 
study  was  conducted  to  determine  the  effect  of 
removing  phosphate  from  sewage  on  algal  growth. 
Filtered  samples  of  raw  sewage,  biologically  treated 
sewage,  and  sewage  treated  chemically  for 
phosphate  removal  were  added  to  unfiltered  waters 
from  Lakes  Erie  and  Ontario,  and  particulate 
residues  (PR)  on  Millipore  filters  photographed 
after  incubation  in  light  for  10  and  30  days.  PR 
levels  in  the  sewage-enriched  flasks  were  least  in 
the  case  of  sewage  treated  for  removal  of 
phosphates.  Addition  of  phosphate  to  the 
phosphate-depleted  effluent  increased  its  PR 
generating  ability  to  that  of  raw  and  biologically 
treated  sewage.  The  removal  of  phosphates  from 
sewage  wastes  thus  appears  to  eliminate  their  fer- 
tilizing effect.  (Mortland-Battelle) 
W7I-1  1507 


SIGNIFICANCE  OF  THE  FOOD  CHAIN  IN  DDT 
ACCUMULATION  BY  FISH, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia, 

Mo.  Fish-Pesticide  Research  Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I1508 


YELLOW  PHOSPHORUS  POLLUTION:  ITS 
TOXICITY  TO  SEAWATER-MAINTAINED 
BROOK  TROUT  (SALVELINUS  FONTINALIS) 
AND  SMELT  (OSMERUS  MORDAX), 

Fisheries    Research    Board    of   Canada,    Halifax 

(Nova  Scotia).  Halifax  Lab. 

G.  L.  Fletcher,  R.  J.  Hoyle,  and  D.  A.  Home. 

Journal  of  the  Fisheries  Research  Board  of  Canada, 

Vol  27,  No  8,  p  1379-1384,  August  1970.  4  fig,  9 

ref. 

Descriptors:      'Phosphorus,     'Toxicity,     'Brook 
trout,  'Smelts,  'Fishkill,  Industrial  wastes,  Herring, 
Eels,  Bioassay,  Fish  physiology. 
Identifiers:   Placentia  Bay  (Newfoundland),  Cod, 
Flounder,  Turbot,  Newfoundland. 


After  a  large  fishkill  in  the  area  of  Placentia  Bay, 
Newfoundland  occurred  coincidentally  with  the 
opening  of  a  phosphorus-producing  plant  in  Long 
Harbour,  an  investigation  was  undertaken  to  evalu- 
ate the  toxicity  of  elemental  phosphorus  to  sea- 
water-maintained  brook  trout  and  smelt.  The  in- 
vestigation showed  that  yellow  phosphorus  was 
lethal  to  the  trout  at  concentrations  as  low  as  0.5 
mg/liter.  Trout  that  were  exposed  to  low  concen- 
trations of  yellow  phosphorus  (0.5  and  7.0 
mg/liter)  for  50  or  more  hours  turned  red  around 
the  head  and  fins  and  showed  signs  of  extensive 
hemolysis.  At  death,  all  trout  that  had  been  ex- 
posed to  yellow  phosphorus  concentrations  of  104 
mg/liter  or  less  were  significantly  lower  in  he- 
matocrits than  were  the  controls.  Preliminary  data 
indicated  that  phosphorus  is  equally  lethal  to  smelt. 
(McCann-Battelle) 
W71-I  1509 


CLEAN  LAKES  ACT  OF  1971  (A  BILL  TO 
AMEND  THE  FEDERAL  WATER  POLLUTION 
CONTROL  ACT,  AS  AMENDED,  AND  FOR 
OTHER  PURPOSES). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1511 


NUTRIENT  SUPPLY  AND  PRIMARY  PRODUC- 
TION IN  CLEAR  LAKE,  EASTERN  ONTARIO, 

Trent  Univ.,  Peterborough  (Ontario). 
D.  W.  Schindler,  and  J.  E.  Nighswander. 
Journal  of  the  Fisheries  Research  Board  of  Canada, 
Vol  27,  No  1  1,  p  2009-2036,  1970.  16  fig,  1 1  tab, 
57  ref. 

Descriptors:  'Nutrient,  'Phytoplankton, 

•Precipitation  (Atmospheric),  'Primary  produc- 
tivity, Zooplankton,  Oxygen,  Temperature, 
Nitrogen,  Phosphorus,  Calcium,  Filtration,  Mag- 
nesium, Sodium,  Potassium,  Silica,  Cyanophyta, 
Chlorophyta,  Chrysophyta,  Pyrrophyta,  Carbon, 
Runoff,  Evaporation,  Evapotranspiration,  Diatoms, 
Standing  crop,  Ammonia,  Nitrates,  Phosphates, 
Regression  analysis. 

Identifiers:  Clear  Lake  (Canada),  Aphanothece 
clathrata,  Chroococcus  limneticus,  Gloeothece 
linearis,  Merismopedia  tenuissima,  Rhabdoderma 
lineare,  Ankistrodesmus  falcatus  var  acicularis, 
Crucigenia  rectangularis,  Gloeococcus  schroeteri, 
Oocystis  lacustris,  O  submarina  var  variabilis, 
Pleodorina  californica,  Staurodesmus  triangularis, 
Volvox  tertius,  Dinobryon  bavaricum,  D  cylin- 
dricum  Imhof  var  palustre.D  divergens,  Mal- 
lomonas  caudata,  Synura  uvella,  Botryococcus 
braunii,  Botryococcus  protuberans,  Cyclotella 
comta,  Melosira  italica,  Stephanodiscus  astraea, 
Asterionella  formosa,  Fragilaria  crotonensis, 
Fragilaria  pinnata,  Navicula  pupula,  Synedra  ulna, 
Cryptomonas  marssonii,  Cryptomonas  ovata, 
Ceratium  hirundinella,  Peridinium  cinctum, 
Peridinium  inconspicuum,  Peridinium  willei, 
Peridinium  wisconsiense. 

Clear  Lake,  a  small  Canadian  Shield  lake  that  has 
been  influenced  little  by  human  activity,  was  found 
to  be  more  productive  than  expected  from  chemi- 
cal and  optical  properties  and  geological  sur- 
roundings. Production  during  the  ice-free  season 
ranged  from  0.10  to  2.57  g  C/m  sq  per  day  and 
averaged  250  g  C/m  sq  per  year  for  the  lake  as  a 
whole.  Other  limnological  factors  studied 
(phytoplankton  standing  crop,  oxygen,  tempera- 
ture, and  nutrient  regimes)  were  typical  for  an 
oligotrophic  lake.  The  high  production  values  are 
partially  explained  by  the  high  correction  for  filtra- 
tion error,  which  averaged  3.2  times  for  all  occa- 
sions tested.  Atmospheric  precipitation  is  undoub- 
tedly the  major  source  of  supply  of  the  nutrients 
nitrogen  and  phosphorus  to  Clear  Lake.  Calcium 
and  magnesium  also  appear  to  be  largely  carried  in 
by  precipitation,  although  most  of  the  sodium, 
potassium,  and  silica  entering  the  lake  is  weathered 
from  the  terrestrial  watershed.  (McCann-Battelle) 
W7I-I  1512 


DETERGENT  POLLUTION  CONTROL  ACT  OF 
1971    (A    BILL    TO    AMEND    THE    FEDERAL 


WATER  POLLUTION  CONTROL  ACT  T 
ESTABLISH  STANDARDS  AND  PROGRAM 
TO  ABATE  AND  CONTROL  WATER  POLLI 
TION  BY  SYNTHETIC  DETERGENTS). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1516 


BIOLOGICAL  ASPECTS  OF  THERMAL  PO) 
LUTION.  I:  ENTRAINMENT  AND  DISCHARG 
CANAL  EFFECTS, 

Oak    Ridge    National    Lab.,    Tenn.    Ecologic 
Sciences  Div.;  and  Minnesota  Univ.,  Minneapoli 
Dept.  of  Ecology  and  Behavioral  Biology. 
Charles  C.  Coutant,  and  Alan  J.  Brook. 
Critical  Reviews  in  Environmental  Control,  Vol    . 
No  3,  p  341-381,  November  1970.   16  fig,  2  ta 
140  ref. 

Descriptors:  'Thermal  pollution,  'Biological  con  . 
munities,  'Thermal  power  plants,  *Dischar| 
(Water),  Aquatic  habitats,  Environmental  effect 
Heated  water,  Nuclear  power  plants,  Steam,  Ecolt 
gy,  Phytoplankton,  Zooplankton,  Larvae,  Egg 
Chinook  salmon,  Striped  bass,  Minnows,  Fishkil 
Herring,  Copepods,  Crustaceans,  Diatom 
Cyanophyta,  Photosynthesis,  Oysters,  Clam 
Trout,  Mussels,  Mathematical  models,  Dissolve 
oxygen,  Cooling  towers,  Lake  Michigan,  Condei 
sers,  Diptera,  Predation,  Algae,  Nitrogen  fixatioi 
Food  chains,  Eutrophication,  Catfishes,  Bullhead 
Carp,  Perches,  Metabolism,  Oxygen  requirement 
Respiration,  Suckers,  Sexual  maturity,  Spawninf 
Resistance,  Aquatic  productivity,  Canals. 
Identifiers:  'Entrainment,  White  River  (Indiana 
Connecticut  River  (Connecticut),  Green  Rive 
(Kentucky),  Cayuga  Lake  (New  York),  Patuxer 
Estuary,  Biscayne  Bay  (Florida),  Humbolt  Ba 
(California),  Potomac  River,  Columbia  Rive 
(Washington),  Cockles,  Goldfish,  Merrimac 
River  (New  Hampshire),  Delaware  River,  Illinoi 
River,  Holston  River  (Tennessee). 

This  review  attempts  to  critically  evaluate  som 
thermal  effects  seen  at  operating  thermal  powe 
plants,  to  group  these  into  several  'problems'  as 
sociated  with  (1)  entrainment  and  (2)  discharg 
canals,  and  to  indicate  pertinent  field  and  laboratc 
ry  experiments  that  can  assist  in  developing  infoi 
mation  of  predictive  utility.  Most  power  plant  sui 
veys  lack  detail  of  observation  and  definition  c 
goals  sufficient  to  provide  more  than  circumstantU 
evidence  for  ecological  processes.  On  the  othe 
hand,  laboratory  experiments  are  often  unrealisti 
simulations  of  complex  phenomena.  True  predicta 
bility  will  require  judicious  application  of  data  fror 
both  sources.  Until  complete  information  is  availa 
ble,  certain  laboratory  tests  provide  conservativ 
approximations  that  can  guide  power  plant  sitin 
and  design  so  that  safe  environments  can  be  main 
tained  for  aquatic  life.  (McCann-Battelle) 
W71-11517 


THE  ROLE  OF  CARBON  IN  EUTROPHICA 
TION, 

Missouri  Univ.,  Columbia.  Dept.  of  Civil  Engineer 

ing. 

Darrell  L.  King. 

Journal  Water  Pollution  Control  Federation,  Vc 

42,  No  1  2,  p  2035-205 1 ,  December  1 970.  8  fig,  6 

ref. 

Descriptors:  'Eutrophication,  'Carbon 

'Photosynthesis,  'Algae,  Carbon  dioxide,  Alkalini 
ty,  Nutrients,  Ammonia,  Hydrogen  ion  concentra 
tion,  Cyanophyta,  Chlorella,  Chlorophyta 
Scenedesmus,  Euglena,  Dissolved  oxygen,  Diurna 
distribution,  Aquatic  productivity,  Nitrogen 
Phosphorus,  Lakes. 

Identifiers:  Phormidium,  Chlorella  pyrenoidosa 
Chlamydomonas,  Fontinalis,  Astinastrum,  Ana' 
cystis  nidulans,  Microcystis. 

This  literature  review  surveys  the  role  of  carbon  in 
lake  eutrophication.  The  importance  of  carbonati 
alkalinity  and  the  role  of  carbon  dioxide  ii. 
photosynthesis  are  discussed  in  detail.  It  is  con 
eluded  that  although  nitrogen,  phosphorus,  and  I 
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variety  of  other  nutrients  are  required  by  algae, 
eutrophication  seems  to  be  ultimately  a  carbon-ac- 
cumulation phenomenon.  Initial  algal  response  to 
additions  of  nitrogen  and  phosphorus  to  an 
oligotrophic  lake  indicates  that  one  of  these  basic 
nutrients  is  the  factor  limiting  photosynthesis  in 
that  lake.  However,  in  a  lake  with  low  alkalinity, 
biological  indicators  of  eutrophication,  such  as 
midsummer  blue-green  algal  blooms,  often  are 
noted  following  only  slight  additions  of  nitrogen 
and  phosphorus.  The  amount  of  nitrogen, 
phosphorus,  and  other  plant  nutrients  required  to 
produce  midsummer  blue-green  algal  dominance  in 
any  lake  seems  to  be  related  directly  to  the  bicar- 
bonate-carbonate alkalinity  of  that  lake.  Any  at- 
tempt to  maximize  algal  productivity  while  main- 
taining  algal  species  suitable  for  human  or  animal 
food  will  require  control  of  carbon  dioxide  availa- 
bility in  addition  to  the  supply  of  sufficient  quanti- 
ties of  other  plant  nutrients  to  allow  unhindered 
algal  photosynthesis.  (Mortland-Battelle) 
W71-11519 


STUDIES  OF  THE  BIODEGRADATION  OF 
PARATHION, 

Massachusetts  Univ.,  East  Wareham.  Lab.  of  Ex- 
perimental Biology;  and  Massachusetts  Univ.,  Am- 
herst. Inst,  of  Agricultural  and  Industrial 
Microbiology. 

B.  M.  Zuckerman,  K.  Deubert,  M.  Mackiewicz,  and 
H.  Gunner. 

Plant  and  Soil,  Vol  33,  No  2,  p  273-281,  October 
1970.  4  tab,  1  I  ref. 

Descriptors:  *Pesticides,  'Organophosphorus  com- 
pounds, *Biodegradation,  Soil  contamination, 
Chlorella,  Bioassay,  Gas  chromatography,  Cul- 
tures, Metabolism,  Toxicity. 

Identifiers:  'Parathion,  Liquid  scintillation, 
Radiological  techniques,  Metabolites,  Vinegar 
flies. 

Earlier  work  has  shown  that  microorganisms  in  the 
soil  breakdown  organophosphorus  pesticides  by 
metabolizing  parathion  to  aminoparathion,  p- 
nitrolphenol,  and  p-aminophenol.  Such  breakdown 
could  result  in  a  variety  of  metabolites,  some  dan- 
gerous to  man.  In  the  present  study,  parathion 
degradation  by  Chlorella  pyrenoidosa  proteose  was 
studied  by  radiological  and  gas  chromatographic 
techniques.  Four  compounds  formed  as  the  results 
of  parathion  degradation  were  identified  or  partly 
characterized.  The  major  parathion  metabolite, 
aminoparathion,  was  shown  by  bioassay  to  be  non- 
toxic to  vinegar  flies  at  the  levels  tested.  Evidence 
is  presented  that  aminoparathion  is  released  rapidly 
from  algal  cells  after  this  compound  is  formed  from 
parathion.  Metabolites  of  unknown  chemical  struc- 
ture which  were  detected  were  partially  charac- 
terized as  follows:  Metabolite  1  -  contains  sulfur 
and  phenyl  ring,  strong  cholinesterase  inhibitor; 
Metabolite  2  -  contains  sulfur,  lacks  phenyl  ring, 
not  a  cholinesterase  inhibitor  at  levels  tested. 
Metabolite  3  -  contains  phenyl  ring  but  not  sulfur,  a 
strong  cholinesterase  inhibitor.  Probably  an  oxon 
of  parathion.  The  findings  herein  support  previous 
conclusions  that  biotic  forces,  rather  than  abiotic 
factors,  are  of  greater  importance  to  the  degrada- 
tion of  parathion  under  natural  conditions  extant  in 
a  temperate  climate.  (Mortland-Battelle) 
W7I-I1521 


LONG-TERM  CHANGES  IN  THE  LIMNOLOGY 
AND  MACROZOOPLANKTON  OF  A  LARGE 
BRITISH  COLUMBIA  LAKE, 

British  Columbia  Dept.  of  Recreation  and  Conser- 
vation, Victoria.  Fish  and  Wildlife  Branch. 
E.  R.  Zyblut. 

Journal  of  the  Fisheries  Research  Board  of  Canada 
Vol  27,  No  7,  p  1239-1250,  July  1970.  4  fig,  2tab 
29  ref. 

Descriptors:  *  Eutrophication,  'Zooplankton, 
•Nutrients,  'Water  properties,  Light  penetration, 
Hydrogen-ion  concentration.  Electrical  con- 
ductance, Phosphates,  Aquatic  productivity, 
Crustaceans,  Distribution  patterns,  Phosphorus, 
Water  temperature,  Daphnia,  Copepod,  Nets. 


Identifiers:  Kootenay  Lake  (Canada),  Bosmina, 
Diaphanosoma,  Nauplii,  Diaptomus,  Cyclops, 
Mysid. 

Macrozooplankton  distribution  and  abundance  as 
well  as  limnological  conditions  were  compared  dur- 
ing 1949  and  1964  in  Kootenay  Lake,  a  large 
oligotrophic  lake  in  southeastern  British  Columbia. 
The  standing  crop  of  macrozooplankton  increased 
two-  to  three-fold  over  1 5  years.  Changes  in  physi- 
cal-chemical limnological  conditions,  such  as  a 
decrease  in  depth  of  light  penetration,  and  in- 
creases in  pH,  specific  conductivity,  dissolved 
nutrients,  and  phosphates  also  occurred,  indicating 
an  increase  in  productivity.  The  most  noticeable 
change  in  macrozooplankton  was  a  shift  in 
cladoceran  species  composition  in  the  north  arm  of 
the  lake,  formerly  dominated  by  Daphnia  but  now 
by  Diaphanosoma.  Size-selective  predation,  dif- 
ferences in  food  availability,  and  completion  for 
food  with  Diaphanosoma  and  Mysis  relicta  are  sug- 
gested to  be  responsible  for  changes  in  the  spatial 
distribution  of  Daphnia  since  1949.  Examination  of 
changes  in  midsummer  zooplankton  abundance 
between  successive  years  (1964-66)  indicated  that 
total  zooplankton  was  least  abundant  in  1964.  Dif- 
ferences in  abundance  during  this  period  were 
small  when  compared  with  those  between  1 949  and 
1964.  (Mortland-Battelle) 
W71-1I523 


SEASONAL  CHANGES  IN  THE  ZOOPLANK- 
TON OF  SOUTH  BISCAYNE  BAY  AND  SOME 
PROBLEMS  OF  ASSESSING  THE  EFFECTS  ON 
THE  ZOOPLANKTON  OF  NATURAL  AND  AR- 
TIFICIAL  THERMAL  AND  OTHER  FLUCTUA- 
TIONS, 

Rosenstiel    School   of  Marine    and    Atmospheric 
Sciences,  Miami,  Fla. 
M.  R.  Reeve. 

Bulletin  of  Marine  Science,  Vol  20,  No  4,  p  894- 
921,  December  1970.8  fig,  1  tab,  1 8  ref. 

Descriptors:  'Thermal  pollution,  'Salinity, 
'Copepods,  Zooplankton,  Florida,  Electric  power- 
plants.  Dissolved  oxygen  seasonal,  Biomass, 
Sampling,  Water  temperature,  Annelids. 
Identifiers:  'Biscayne  Bay  (Florida),  Acartia  tonsa, 
Paracalanus  parvus,  Temora  turbinate,  Labidocera 
scotti,  Oithona  nana,  Metis  jousseaumei, 
Holoplankton,  Copepod  nauplii,  Calanopia  amer- 
icana,  Sagitta  hispida,  Polychaetes,  Data  in- 
terpretation. Decapods. 

The  seasonal  variation  in  zooplankton  from  five 
stations  in  south  Biscayne  Bay  (Miami)  over  one 
year  is  presented,  and  the  data  are  condensed  into 
two  groups,  inshore  and  midbay.  The  inshore  sta- 
tions were  characterized  by  generally  lower  and 
more  variable  salinity  and  higher  temperature  com- 
pared to  the  midbay.  The  quantitatively  important 
copepods  were  confined  to  six  genera,  which  were 
each  dominated  by  single  species.  The  seasonal 
fluctuations  in  number  at  both  locations  are  given 
for  each,  as  well  as  abundance  in  relation  to  tem- 
perature-salinity plots.  Since  numbers  provided  a 
poor  basis  for  comparison  of  their  relative  con- 
tributions to  biomass,  dry-weight  estimates  were 
obtained  which  emphasized  that  the  numerically 
dominant  but  diminutive  Oithona  had  a  biomass  in 
the  same  order  of  magnitude  as  the  numerically 
unimportant  but  many  times  larger  Labidocera. 
Both  the  mean  naupliar  count  and  copepod  dry 
weights  were  similar  over  the  year  inshore  and  in 
the  midbay.  The  major  meroplanktonic  com- 
ponents were  decapod  larvae,  molluscan  veligar 
larvae,  and  larvae  of  polychaetous  annelids.  All 
were  more  abundant  inshore,  partly  due  to  the  con- 
centrating effect  of  the  shallower  water  column. 
Problems  of  sampling,  such  as  type  of  gear, 
frequency,  and  patchiness  are  noted,  as  well  as  the 
limitations  of  this  type  of  sampling  study  as  a  moni- 
tor of  the  effects  of  thermal  effluents.  (Mortland- 
Battelle) 
W71-11526 


SPATIAL  HOMOGENEITY:  STATISTICAL 
ANALYSES  OF  UNISPECIES  AND  MULTISPE- 
CIES  POPULATIONS  OF  FORAMINIFERA, 

Smithsonian  Institution,  Washington,  D.C.  Div.  of 

Invertebrate  Paleontology. 

Martin  A.  Buzas. 

Ecology,  Vol  51,  No  6,  p  874-879,  Late  Summer 

1970.  1  fig,  5  tab,  18  ref. 

Descriptors:  'Protozoa,  'Distribution  patterns, 
'Statistical  method,  Delaware,  Cores,  Sampling. 
Identifiers:  Foraminifera,  'Rehoboth  Bay 
(Delaware),  Analysis  of  variance,  Data  interpreta- 
tion, Ammonia  beccarii,  Elphidium  clavatum,  EI- 
phidium  tisburyensis,  Elphidium  sp. 

In  Rehoboth  Bay,  Delaware,  1 6  stations,  each  1 0  m 
apart  in  a  4-by-4  grid,  were  sampled  with  5 
replicates.  The  living  individuals  of  four  species  of 
Foraminifera  were  enumerated.  Analyses  of  vari- 
ance of  unispecies  populations  indicate  that  only 
one  relatively  rare  species  has  homogeneous  densi- 
ties. Analyses  of  differences  between  stations  by 
the  S-method  indicate  that  one  of  the  three  species 
with  inhomogeneous  densities  has  a  high  or  patch 
at  one  station.  Although  two  other  species  have  in- 
homogeneous  densities,  none  of  the  contrasts  in- 
dicate any  patches  within  the  study  area.  Mul- 
tivariate analysis  of  variance  of  the  multispecies 
population  indicates  that  the  mean  vectors  of  den- 
sities are  inhomogeneous.  Canonical  variate  analy- 
sis shows  that  this  inhomogeneity  is  due  to  high  spe- 
cies densities  at  one  station.  Efficient  utilization  of 
habitat  space  by  unispecies  populations  probably 
accounts  for  the  homogeneity  of  the  multispecies 
population  at  the  remaining  1 5  stations.  (Mortland- 
Battelle) 
W71-11528 


CALCIUM    AND    STRONTIUM    DISCRIMINA- 
TION BY  AQUATIC  PLANTS, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
I.  L.  Ophel,  and  C.  D.  Fraser. 

Ecology,  Vol  51,  No  2,  p  324-327,  Early  Spring 
1970.  1  fig,  1  tab,  15  ref. 

Descriptors:  'Calcium,  'Food  chains,  'Spec- 
trophotometry, 'Pollutant  identification,  Ontario, 
Algae,  Mosses,  Aquatic  plants. 
Identifiers:  'Strontium,  'Sample  preservation, 
♦Flame  emission  spectrophotometry,  Perch  Lake 
(Ontario),  Ashing,  Biological  magnification. 

Aquatic  plants  were  collected  over  a  3-year  period 
from  Perch  Lake,  Ontario.  The  plants  were  taken 
to  the  laboratory  in  plastic  bags,  washed,  dried  to  a 
constant  weight  at  110  C,  and  ashed  in  porcelain 
crucibles.  Calcium  and  strontium  were  analyzed 
using  a  flame  emission  spectrophotometer.  Sr/Ca 
ratios  are  given  for  22  species  of  algae,  moss,  and 
vascular  plants.  When  compared  with  the  lake 
water,  16  species  were  found  to  discriminate 
against  calcium  relative  to  strontium.  These  species 
introduce  a  strontium  enrichment  step  into  any 
food  chain  in  which  they  participate.  One  species 
(Nymphaea  odorata)  showed  a  remarkable  dis- 
crimination against  strontium.  (Mortland-Battelle) 
W71-1I529 


COMPETITION  FOR  NUTRIENTS  BY  MARINE 
PHYTOPLANKTON  IN  OCEANIC,  COASTAL. 
AND  ESTUARINE  REGIONS, 

Woods  Hole  Oceanographic  Institution,  Mass. 
Edward  M.  Hulburt. 

Ecology,  Vol  51,  No  3,  p  475-484,  Late  Spring 
1970.  6  fig,  3  tab,  23  ref. 

Descriptors:  'Phytoplankton,  'Nutrients,  'Dis- 
tribution patterns,  Estuaries,  Seawater,  New  York, 
Massachusetts,  Centrifugation,  Sedimentation, 
Diatoms,  Chlorella,  Mathematical  studies. 
Identifiers:  Great  South  Bay  (New  York), 
Moriches  Bay  (New  York),  Woods  Hole  (Mas- 
sachusetts), Chlorophycean  sp.,  Coceolithus 
huxleyi  C,  Discosphaera  tubifera  C,  Cydococ- 
colithus  leptoporus  C,  Gymnodinium  punctatum, 
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Syracosphaera  pulchra  C,  Katodinium  rotundatum, 
Umbellosphaera  irregularis  C,  Rhizosolenia 
delicatula  D,  Syracosphaera  mediterranea  C,  Ox- 
ytoxum  variabile,  Trichodesmium  thiebautii,  Ca- 
lyptrosphaera  oblonga  C,  Oxytoxum  sp. 

In  the  open  and  coastal  ocean  one  or  several 
marine  phytoplankton  species  may  increase  sharply 
in  abundance  without  causing  a  reduction  in 
abundance  of  other  forms.  Theoretical  calculations 
of  the  maximum  size  of  nutrient-depleted  zones 
about  the  plankton  cells  show  that  overlapping  of 
these  zones  cannot  occur  at  cell  densities  less  than 
3  x  10  to  the  8th  power/liter.  Since  densities  rarely 
exceed  10  to  the  6th  power/liter  in  the  open  and 
coastal  ocean,  there  is  no  possibility  of  an  abundant 
species  monopolizing  the  nutrient  supply  and  forc- 
ing a  less  abundant  form  to  extinction.  The  change 
from  a  coccolithophore-dominated  plankton  in  the 
Sargasso  Sea  to  the  diatom-dominated  plankton  in 
the  coastal  water  off  New  York  cannot,  therefore, 
be  attributed  to  competition  for  nutrients  by  the 
two  types  of  cells.  But  in  some  very  shallow  estua- 
ries the  dominant  forms  sink  considerably  more 
slowly  than  the  coastal  and  oceanic  species  and 
would  thus  be  at  an  advantage  over  the  latter. 
Plankton  concentrations  in  the  estuaries  may  come 
close  to  or  exceed  10  to  the  9th  power/liter,  and 
onopolization  of  the  nutrient  supply  should  aid  in 
the  continued  dominance  of  the  abundant  forms. 
This  sequence  is  considered  to  be  the  reason  for  the 
reduced  diversity  of  species  observed  there.  (Mort- 
land-Battelle) 
W71-11531 


TOXIC  CHEMICALS--THE  RISK  TO  FISH, 

Huntingdon  Research  Centre  (England). 

Lionel  E.  Mawdesley-Thomas. 

New  Scientist,  Vol  49,  No  734,  p  74-75,  January 

14,  1971. 

Descriptors:  'Toxicity,  'Pesticides,  *Fish,  Aldrin, 
DDT,  Dieldrin,  Endrin,  2-4-D,  Heptachlor,  Phenol- 
ic pesticides,  Sulfur,  Aminotriazole,  Dalapon, 
Water  pollution  effects,  Rainbow  trout,  Channel 
catfish,  Sunfish,  Salmon. 

Identifiers:  Manazon,  Dimethoate,  Endothal,  Lead 
arsenate,  Linuron,  MCPA,  Propham,  Pyrazon, 
Simazine,  Carbaryl,  Demeton  methyl,  Desmetryne, 
Disulfoton,  DNOC,  Mancozeb,  Phenkapton, 
Phosphamidon,  Captan,  Copper  salts,  Dinoseb, 
Dodine  acetate,  Malathion,  Maneb,  2,4,5-T, 
Azinphos  methyl,  Dinocap,  Lindane  (gamma- 
BHC),  Phorate,  TDE,  Mecarbam,  Endosulfan, 
Goldfish,  Harlequin. 

Tests  recommended  by  both  U.S.  and  British 
authorities  for  determining  the  toxicity  to  fish  of 
pesticides  are  reviewed  and  their  inadequacies 
discussed.  Suggestions  are  made  for  long-term  stu- 
dies that  would  provide  more  viable  information. 
The  approximate  toxicities  of  pesticides  most  com- 
monly used  in  Britain  are  presented.  (Mortland- 
Battelle) 
W7I-I  1534 


THERMAL  POLLUTION  OF  COLUMBIA 
RIVER  MIGHT  THREATEN  SMELT, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 

Biological  Lab. 

George  R.  Synder. 

Commercial  Fisheries  Review,  Vol.  32,  No.  12,  p 

58-64,  Dec  1970.  8  fig. 

Descriptors:  'Columbia  River,  'Thermal  pollution, 
•Smelts,  'Nuclear  powerplants,  Salmon,  Trout, 
Washington,  Eggs,  Commercial  fishing.  Sport  fish- 
ing, Aquatic  productivity.  Water  temperature, 
Water  pollution  effects. 

Identifiers:  Shad,  Sturgeon,  Cowlitz  River 
(Washington),  Kalama  River  (Washington),  Lewis 
River  (Washington) 

The  National  Marine  Fisheries  Service  initiated  an 
investigation  to  determine  what  effect  temperature 
increases  would  have  on  aquatic  animals  and  plants 
between     Kalama     and     Longview,     Washington. 


NMFS  is  cooperating  closely  with  State  and 
Federal  agencies  to  investigate  effects  of  thermal 
pollution  on  anadromous  fish  such  as  salmon,  trout, 
sturgeon,  shad,  and  smelt  in  the  Columbia  River. 
During  winter  1968,  adult  smelt  were  examined  to 
determine  their  thermal  tolerance.  Fish  exposed  1 
hour  to  16  F  suffered  50  percent  mortality  after  a 
3  2-hour  holding  period.  Most  females  placed  in 
water  heated  7  F  above  river  temperature  failed  to 
deposit  eggs.  Tests  were  conducted  during  1969  to 
verify  preliminary  observations  that  adult  smelt  are 
intolerant  to  temperature  increases.  The  general 
results  of  temperature  tolerance  studies  verified 
earlier  results.  Smelt  populations  could  face  serious 
problems  if  thermal  nuclear  plants  are  allowed  to 
discharge  heated  water  into  river.  The  problems 
could  be  compounded  if  water-temperature  regula- 
tions and  standards  for  the  Columbia  are  based  on 
tolerance  limits  of  steelhead  trout  and  salmon,  the 
most  valuable  anadromous  fish.  (McCann-Battelle) 
W7I-1  1543 


LAKE  ERIE  PHYSICAL  LIMNOLOGY  CRUISE, 
MIDSUMMER  1967, 

Ohio  Dept.  of  Natural  Resources,  Columbus.  Div. 

of  Geological  Survey. 

Charles  E.  Herdendorf. 

Ohio  Geological  Survey  Report  of  Investigations 

No.  79,  1970.  77  p.  33  fig,  13  tab,  8  ref. 

Descriptors:  'Lake  Erie,  'Limnology,  Ohio,  Bot- 
tom sediments,  Hydrogen-ion  concentration,  Dis- 
solved oxygen,  Electrical  conductance,  Color, 
Chlorides,  Turbidity,  Water  temperature,  Currents 
(Water),  Waves  (Water),  Water  levels, 
Meteorological  data,  Sampling,  Ions,  Water  quali- 
ty, Winds,  Sediments. 

Identifiers:  Lake  St.  Clair  (Michigan),  Detroit 
River  (Michigan),  Niagara  River  (New  York). 

In  July  and  August  1 967  a  cruise  was  undertaken  to 
provide  new  information  on  the  physical  limnology 
of  Lake  Erie,  with  particular  attention  to  circula- 
tion patterns  and  to  changes  that  occur  in  the  quali- 
ty of  the  water  as  it  passes  through  the  lake.  The 
objective  of  the  field  survey  was  to  measure  several 
physicochemical  properties  of  Lake  Erie  water 
from  its  major  inflow  at  the  Detroit  River  to  out- 
flow in  the  Niagara  River.  This  was  done  by  making 
thirteen  transects  across  Lake  Erie  and  its  connect- 
ing waterways.  Observations  of  water  properties 
and  movements  were  made  at  1  10  stations,  and  in 
most  cases  consisted  of  profile  measurements  with 
readings  and  samples  taken  at  various  depths  from 
surface  to  bottom  from  aboard  the  Ohio  Division  of 
Geological  Survey  research  vessel,  GS-1.  The  pro- 
perties and  conditions  investigated  on  the  cruise 
were  ( 1 )  water  temperature,  (2 )  specific  con- 
ductance, (3)  water  color,  (4)  transparency,  (5) 
hydrogen-ion  concentration  (pH),  (6)  dissolved- 
oxygen  content,  (7)  chloride-ion  concentration, 
(8)  turbidity,  (9)  currents,  ( 10)  waves,  (11)  water 
levels,  (12)  meteorological  conditions,  (13)  water 
depth,  and  (14)  bottom  deposits.  (  Mort  land -Bat- 
tel le) 
W7I-I  1551 


BACTERIAL  POPULATION  OF  HUMIFIED 
LAKES, 

Akademiya  Nauk  SSSR,  Leningrad.  Zoologicheskii 

Institut. 

A.  G.  Rodina. 

Microbiology  (USSR)  Vol.  38,  No.  3,  p  446-451, 

May-June  1969.  2  fig,  6  tab,  17  ref. 

Descriptors:  'Humus,  'Aquatic  bacteria,  'Yeasts, 
•Plankton,  'Water  properties,  Cations,  Turbidity, 
Water  temperature,  Hydrogen-ion  concentration, 
Carbon  dioxide,  Oxygen  demand,  Nitrogen,  Ac- 
tinomycetes,  Lakes,  Benthos,  Detritus, 
Azotobacter,  Sulfur  bacteria,  Pseudomonas,  Isola- 
tion. 

Identifiers:  'Humification,  Bichromate,  Perman- 
ganate, Soviet  Union,  Lake  Naryadnoe  (USSR), 
Lake  Solov'evskoe  (USSR),  Caulobacter 
vibrioides,  Rhodomicrobium  vanielli,  Beggiatoa 
alba,     Beggiatoa     arachnoidea,     Beggiatoa     lep- 


tomitiformis,  Beggiatoa  minima,  Thiothrix  torquii, 
Thiopedia  rosea,  Chromatium  wessei,  Chromatium 
minus,  Rhabdochromatium  fusiforme,  Rhab- 
dochromatium  linsbaueri,  Thiothrix  undulata, 
Thiothrix  nivea,  Thiopedia  elongata. 

The  number  of  bacterial  plankton  in  humified  lakes 
of  different  degrees  of  humification  varies  within 
wide  limits:  it  is  lower  than  in  eutrophic  lakes  but 
appreciably  higher  than  in  oligotrophic  lakes.  The 
bacterial  population  of  humified  lakes  consists  of 
various  physiological  groups.  Nonsporeforming 
rods  predominate;  the  ratio  of  rods  to  cocci  is  quite 
close  in  all  lakes.  The  composition  of  the  cenoses  of 
humified  lakes  consists  of  many  yeasts,  filamentous 
forms,  and  azotobacter-like  cells  in  the  bottom 
layers  of  water  and  in  the  surface  layers  of  water. 
The  presence  of  actinomycetes  was  noted  in  Lake 
Naryadnoe  and  heterotrophic  iron  bacteria  in  Lake 
Solov'evskoe.  (Mortland-Battelle) 
W71-11555 


SURVIVAL  OF  GREEN  ALGAE  IN  RELATION 
TO  CONDITIONS  AND  DURATION  OF 
STORAGE, 

Moscow  State  Univ.  (USSR).  Dept.  of  Microbiolo- 
gy- 

M.  N.  Pimenova,  I.  V.  Maksimova,  and  E.  N. 
Zhdannikova. 

Microbiology  (USSR)  Vol.  38,  No.  3,  p  452-457, 
May-June  1969.  5  tab,  17  ref. 

Descriptors:   'Chlorella,   'Scenedemus,   'Storage, 

Cultures. 

Identifiers:    'Ankistrodesmus    falcatus,    U.S.S.R., 

Sample      preservation,      Chlorella      pyrenoidosa, 

Chlorella  vulgaris,  Chlorella  sp. 

This  investigation  assessed  the  value  of  different 
conditions  of  storage  of  cultures  of  algae  from  the 
point  of  view  of  their  ability  to  survive.  The  results 
demonstrated  once  again  the  undesirability  of  stor- 
ing thermophilic  variants  of  Chlorella  (the  first  four 
stains)  in  a  refrigerator.  After  storage  for  1  year 
two  strains  of  Chlorella  (C.  pyrenoidosa  S-39  and 
C.  vulgaris  v-t)  lost  their  viability  completely,  in  all 
three  alternative  forms  of  the  experiment.  When 
two  other  strains  of  Chlorella  -  Chlorella  sp.  T-l 
and  Chlorella  sp.  (from  Pratt)  -  were  stored  for  12 
months,  a  high  mortality  was  observed  among  the 
algal  cells  on  slopes  covered  with  mineral  oil  and, 
in  particular,  on  slopes  under  cotton-wool  plugs. 
However,  the  same  cultures  kept  well  in  ampules, 
as  shown  by  the  high  percentage  of  living  cells 
(43.2  percent).  Of  the  mesophilic  forms,  the  cul- 
ture of  A.  falcatus  did  not  deep  so  well  as  the  rest. 
The  remaining  mesophilic  strains  kept  their  viabili- 
ty well  in  ampules.  These  results  indicate  that  the 
investigated  strains  of  algae  can  be  transferred  to 
fresh  medium  once  per  annum  and  then  stored  on 
agar  in  ampules  sealed  in  an  atmosphere  of  air. 
Mesophilic  strains  of  algae  must  be  kept  in  a 
refrigerator  when  treated  in  this  way,  but  thermo- 
philic strains  must  be  stored  at  room  temperature. 
An  exception  to  this  rule  is  A.  falcatus,  which  must 
be  transferred  at  least  once  every  6  months.  (Mc- 
Cann-Battelle) 
W71-11556 


PROLONGED  STORAGE  OF  COLLECTION 
STRAINS  OF  SOME  SPECIES  OF  ALGAE, 

Akademiya      Nauk      SSSR,      Moscow,      institut 

Mikrobiologii. 

N.  S.  Odoevskaya,  L.  M.  Gerasimenko,  and  S.  V. 

Goryunova. 

Microbiology  (USSR)  Vol.  38,  No.  3,  p  458-460, 

May-June  1 969.  2  tab,  8  ref. 

Descriptors:  'Chlorella,  'Storage,  'Scenedesmus, 
Culture. 

Identifiers:  U.S.S.R.,  Sample  preservation,  Chlorel- 
la ellipsoida,  Chlorella  pyrenoidosa,  Chlorella  vul- 
garis, Pediastrum  boryanum,  Scenedesmus  acutus, 
Scenedesmus  acuminatus,  Hormidium,  Stichococ- 
cus  bacilarus,  Mesataenium  caldariorum. 
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Thirty-five  strains  of  algae  were  investigated  for 
storage  for  long  periods  of  time.  The  cultures  were 
stored  in  a  refrigerator  for  three  and  six  years.  The 
difference  between  cultures  stored  for  three  and  six 
years  was  very  significant.  Individual  strains  of  dif- 
ferent species  of  Chlorella  and  Scenedesmus  after 
storage  for  six  years,  completely  or  largely  lost  their 
original  growth  activity  under  intensive  cultivation 
conditions.  Cultures  stored  for  three  years 
preserved  their  activity  much  better  than  when 
kept  at  room  temperature.  Many  species  of  algae, 
particularly  green  algae,  can  be  kept  for  long 
periods  without  transfer  to  fresh  medium  in  dark- 
ness and  at  low  temperatures  (5-8  C).  The  limiting 
period  of  storage  under  these  conditions  has  not 
been  accurately  determined  because  of  the  difficul- 
ty in  maintaining  the  moisture  content  of  the  agar 
required  by  the  cultures.  (McCann-Battelle) 
W71-11557 


ISOLATION  METHODS  AND  SOME  BIOLOGI- 
CAL FEATURES  OF  MICROORGANISMS  OX- 
1DIZING  GASEOUS  HYDROCARBONS, 

Akademiya  Nauk  URSR,  Kiev.  Inst,  of  Microbiolo- 
gy and  Virology. 

E.  I.  Kvasnikov,  Yu.  R.  Malashenko,  and  V.  A. 
Romanovskaya. 

Microbiology  (USSR)  Vol.  38,  No.  6,  828-833, 
November-December  1969.  2  fig,  4  tab,  14ref. 

Descriptors:  *Oil  wastes,  'Pseudomonas,  'Cul- 
tures, Natural  gas.  Swamps,  Soil  analysis. 
Nutrients,  Carbon,  Ammonia,  Toxicity,  Oxidation 
Nitrogen,  Isolation,  Oil. 

Identifiers:  'Hydrocarbons,  Soviet  Union, 
Mycobacterium,  Psuedomonas  methanica! 
vlethanomonas  methanoxidans  sp.,  Mycobacteri- 
im  flavum  methanicum,  Mycobacterium  mu- 
:osum. 

:rom  oils  of  swamps  and  gas  deposits,  a  number  of 
•acterial  cultures  were  isolated  that  are  able  to  util- 
ze  only  gaseous  hydrocarbons  as  sole  carbon 
ource.  Upon  growth  in  an  atmosphere  of  natural 
as,  these  microorganisms  develop  in  the  form  of 
losely  connected  associations  consisting  of  a  basic 
ulture  and  bacterial  satellites  (representatives  of 
seudonomas  species).  The  basic  bacterial  culture 
ossesses  the  capacity  for  active  oxidation  of  natu- 
»l  gases;  the  bacterial  satellites  do  not  utilize  them 
idependently.  Among  these  microorganisms,  a 
roup  of  bacteria  was  found  for  which  ammonia 
itrogen  is  toxic.  A  new  modification  of  synthetic 
ledium  is  presented,  the  use  of  which  promotes 
le  isolation  of  new  forms  of  gas-oxidizing  bacteria, 
he  composition  of  this  medium,  in  percent  is  as 
■Hows:  0.1  KNO3;0.1  KH2PO4;0.1  K2HP04  0  1 
aCl;  0.02  MgS04;  0.002  CaCI2  and  traces  of 
bC13.  The  pH  of  the  medium  is  7.0-7.2,  and  the 
ater  used  is  distilled  200  ml  and  tap  800  ml.  (Mor- 
ind-Battelle) 
71-11559 


HE    TOXICITY    OF    COPPER    COMPLEXES 
3WARDS    SCENEDESMUS    QUADRICAUDA 

oscow  State  Univ.  (USSR).  Dept.  of  Hydrobiolo- 

G.  Khobot'ev,  V.  I.  Kapkov,  and  E.  G. 
ikhadze. 

icrobiology  (USSR),  Vol  38,  No  5,  p  729-731 
ptember-October  1969.  2  tab,  8  ref. 

iscriptors:  *Copper,  'Toxicity,  *  Algae,  'Water 
Hution   effects,  Chelation,   Spectrophotometry 
itnents.  Heavy  metals, 
mtifiers:  Protococcus,  Scenedesmus  quadricau- 


e  toxic  effects  of  copper  on  protococcal  algae 
re  studied  using  two  types  of  copper  compounds: 
slates,  the  majority  of  which  are  soluble  in  water 
>pper  bis-o-hydroxyquinoline,  copper  bis-o- 
iillal,  and  copper  bis-o-vanillalmethyiimine), 
ia  complex  of  copper  with  pyridine  (copper 
blonde  pyridinate).  Concentrations  of  0.64-32 
copper/liter  of  medium  free  from  K  sub  2  CO 


sub  3  and  KH  sub  2  PO  sub  4  were  used.  The  results 
showed  the  copper  complexes  to  have  a  toxic  ac- 
tion on  the  algae.  The  greatest  toxic  action  was 
shown  by  copper  dichloride  pyridinate,  which  at 
concentrations  of  0.4  mg  copper/liter  reduced  the 
number  of  alga  cells  by  four  times  after  the  seventh 
day  as  compared  with  the  control.  Copper  chelates 
also  showed  toxic  action  but  at  somewhat  larger 
concentration.  The  least  toxic  was  copper  bis-o- 
hydroxyquinoline,  which  at  all  concentrations 
tested  only  inhibited  growth.  (Mortland-Battelle) 
W7 1-11 56 1 


CERTAIN  ASPECTS  OF  PRODUCTION  AND 
STANDING  STOCK  OF  PARTICULATE 
MATTER  IN  THE  SURFACE  WATERS  OF  THE 
NORTHWEST  ATLANTIC  OCEAN, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Marine 
Ecology  Lab. 

W.  H.  Sutcliffe,  Jr.,  R.  W.  Sheldon,  and  A.  Prakash. 
Journal  Fisheries  Research  Board  of  Canada  Vol 
27,  No  1 1,  p  1917-1926,  November  1970.  7  fig  1 
tab,  25  ref.  g' 

Descriptors:  'Carbon,  'Chlorophyll,  'Seawater, 
'Aquatic  production,  'Biomass,  Organic  matter, 
Atlantic  Ocean,  Growth  rates,  Algae,  Incubation 
Phytoplankton. 

Identifiers:  'Adenosine  triphosphate,  'Deox- 
yribonucleic acid.  Sample  preservation,  Coulter 
Counter. 

Samples  collected  during  January  and  October 
1968  from  44  degrees  to  19  degrees  N  in  the 
western  North  Atlantic  were  analyzed  for  particu- 
late organic  carbon,  ATP,  DNA,  chlorophyll  a  and 
total  particulate  volume  between  1  and  40  micron 
diameter.  Although  the  ratio  of  chlorophyll  to  ATP 
decreased  from  north  to  south,  the  ratio  of  particu- 
late carbon  to  ATP  did  not  show  any  systematic 
trend.  A  good  correlation  was  found  between  ATP 
and  DNA  even  though  the  DNA  concentration  was 
too  great  to  be  entirely  representative  of  living 
material.  Growth  or  production  of  particulate 
material  as  measured  by  the  Coulter  Counter 
method  was  higher  than  that  measured  by  C-14 
method.  A  trend  was  noted  towards  higher  specific 
growth  rate  with  smaller  standing  crop  in  southern 
waters.  (Little-Battelle) 
W71-11562 


SELECTIVE  INHIBITION  OF  CERTAIN  EN- 
TERIC BACTERIA  BY  SELENITE  MEDIA  IN- 
CUBATED  AT  35  AND  43  C, 

Saskatchewan  Univ.,  Saskatoon.  Western  Coll.  of 

Veterinary  Medicine. 

J.  Greenfield,  and  C.  H.  Bigland. 

Canadian  Journal  of  Microbiology,  Vol  10,  No  12 

p  1267-1  271,  December  1970.  1  fig,  3  tab,  4  ref. 

Descriptors:  'Salmonella,  *E.  coli,  'Isolation,  'En- 
teric bacteria,  Toxicity,  Pseudomonas,  Analytical 
techniques,  Separation  techniques,  Sewage,  Shigel- 
la, Cultures. 

Identifiers:  Selenium,  Arizonae,  Selenite  Broth, 
Feces,  Salmonella  choleraesuis,  Salmonella  gal- 
linarum,  Salmonella  pullorum,  Salmonella  typhi, 
Proteus  mirabilis,  Escherichia  freundii,  Pseu- 
domona  aeruginosa,  Shigella  sonnei. 

Selenite  broth  (SB)  is  a  useful  enrichment  medium 
for  isolating  certain  salmonellae  and  arizonae  from 
specimen  materials  contaminated  with  competitive 
bacteria.  Pure  cultures  of  pseudomanas,  proteus, 
and  some  coliform  strains  were  suppressed  more 
markedly  by  SB  media  containing  additional 
selinite  than  the  salmonellae  and  arizonae  tested. 
Some  very  closely  related  organisms  showed  con- 
spicuously different  results  and  whereas  many  sero- 
types of  Escherichia  coli  were  inhibited,  others 
fluorished  in  the  test  environments.  Selenite  media 
were  more  toxic  to  some  salmonellae  than  to 
others,  and  Salmonella  choleraesuis,  Salmonella 
gallinarum,  Salmonella  pullorum,  and  Salmonella 
typhi  did  not  grow  well,  especially  at  43C.  Selenite 
broth  incubated  at  43C  proved  to  be  more  toxic  to 
all  test  cultures  than  incubation  at  35C,  but  in 


general   the   salmonellae   and   arizonae   were   in- 
hibited   less   than    the   extraneous   bacteria   with 
which  they  are  often  associated.  (Mortland-Bat- 
telle) 
W71-11568 


A     BIOLOGICAL     APPROACH     TO     WATER 
QUALITY  MANAGEMENT, 

J.  R.  Chandler. 

Water  Pollution  Control,  Vol  69,  No  4  n  4 1 5-422 

1970.  3  fig,  7  tab,  6  ref. 

Descriptors.  'Water  pollution  effects,  'Bioindica- 
tors,  'Analytical  techniques,  'Water  quality, 
•Biological  communities,  'On-site  data  collec- 
tions, 'Sampling,  'Streams,  Water  analysis,  Domi- 
nant organisms,  Ecotypes,  Ecosystems,  Habitats 
Aquatic  environment,  Environmental  effects. 
Identifiers:  'Data  analysis,  Pollution  gradient,  Pol- 
lution zones,  Pollution  evaluation. 

Biological  methods  are  discussed  which  can  be 
used  in  conjunction  with  information  from  other 
disciplines  to  assess  the  condition  of  rivers  and 
streams.  Chemical  data,  it  is  observed,  certainly 
have  their  value,  but  the  temptation  to  treat  rivers 
like  machines  and  to  blindly  follow  the  figures  must 
be  resisted.  The  concept  that  pollution  is  essentially 
a  biological  problem  is  strongly  advocated. 
Methods  of  stream  sampling  and  of  sample  ex- 
amination and  analysis  are  reviewed.  The  validity 
of  the  'indicator  organisms,'  the  'species  diversity," 
and  the  'biotic  index'  concepts  is  examined.  Sam- 
pling methods  have  a  certain  degree  of  bias,  and  it 
is  unlikely  that  a  truly  quantitative  sampling 
method  will  ever  be  evolved  for  routine  universal 
use.  (LeGore-Washineton) 
W71-11579 


THE  ISOLATION  OF  VIRUSES  FROM 
SEWAGE  AND  TREATED  SEWAGE  EF- 
FLUENTS, 

Council  for  Scientific  and  Industrial  Research 

Pretoria  (South  Africa).  National  Inst,  for  Water 

Research. 

For  primary  bibliographic  entry  see  Field  05A 

W71-11580 


THE  FLAGFISH,  JORDANELLA  FLORIDAE 
AS  A  LABORATORY  ANIMAL  FOR 
BEHAVIORAL  BIOASSAY  STUDIES, 

Academy  of  Natural  Sciences  of  Philadelphia,  Pa. 
Dept.  of  Limnology. 

N.  R.  Foster,  J.  Cairns,  Jr.,  and  R.  L.  Kaesler. 
Proceedings  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  No  1  21,  No  5,  p  129-152,  1969.  2  fie 
1 7  tab,  1  1  ref. 

Descriptors.  'Bioassay,  'Bioindicators,  'Laborato- 
ry animals,  'Fish  behavior,  Analytical  techniques 
Water  pollution  effects,  Surfactants,  Detergents' 
Alkylbenzene  sulfonates,  Fish  physiology,  Pollu- 
tant identification,  Toxicity,  Lethal  limit,'  Water 
quality,  Environmental  effects,  Aquatic  environ- 
ment, Social  behavior  (animal),  Water  analysis 
Identifiers:  'Jordanellasp.,  'Flagfish. 

Following  a  brief  review  of  some  of  the  problems 
and  criteria  involved  in  the  selection  offish  species 
for  behavioral  bioassay  studies,  the  attributes  of 
and  the  techniques  involved  in  using  the  flagfish, 
Jordanella  floridae  (Cyprindontidae),  as  a  labora- 
tory test  fish  are  described.  The  results  of  various 
experiments,  including  some  in  which  the 
behavioral  repertoires  of  individual  breeding  males 
were  monitored  daily  both  before  and  after  expo- 
sure to  sublethal  concentrations  of  detergent  (alkyl 
benzene  sulfonate),  are  presented  and  analyzed. 
Some  suggestions  for  improving  the  behavioral 
bioassay  techniques  used  are  discussed.  (LeGore  - 
Washington) 
W71-11581 


SOME    EFFECTS    OF    DISSOLVED    OXYGEN 
CONCENTRATIONS  UPON  THE  TOXICITY  OF 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 


ZINC  TO  THE  BLUEGILL,  LEPOMIS 
MACROCHIRUS,  RAF, 

Federal  Water  Pollution  Control  Administration, 

Cincinnati,  Ohio  Newtown  Fish  Toxicology  Lab. 

Quentin  H.  Pickering. 

Water  Research,  Vol  2,  p  1 87- 1 94,  1 968.  5  tab,  1  3 

ref. 

Descriptors:  'Dissolved  oxygen,  'Toxicity,  'Heavy 
metals,  'Fish  physiology,  'Sunfishes,  Bioassay, 
Lethal  limit,  Mortality,  Morbidity,  Growth  rate, 
Water  pollution  effects,  Industrial  wastes,  Lepomis 
species.  Weight. 

Identifiers:  Synergism,  Antagonism,  Chronic  toxici- 
ty, Zinc. 

Randomized  duplicate  continuous-flow  bioassays 
were  made  to  determine  the  effect  of  three  dis- 
solved oxygen  concentrations  (1.8,  3.2,  and  5.6 
mg/1 )  on  subacute  toxicity  of  zinc  to  bluegills.  The 
20-day  median  tolerance  limits  (TLm)  at  various 
oxygen  concentrations  were  significantly  different 
at  the  95%  level  of  confidence,  but  the  effects  of 
zinc  concentrations  on  growth  were  not  significant. 
Bluegills  exhibited  increased  sensitivity  to  zinc  as  a 
result  of  low  dissolved  oxygen  concentrations. 
(LeGore  -  Washington) 
W71-1I582 


OCCURRENCE  AND  DISTRIBUTION  OF 
DIATOMS  AND  OTHER  ALGAE  IN  THE 
UPPER  POTOMAC  RIVER, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg;  Kansas  Univ.,  Lawrence;  and  Acade- 
my of  Natural  Sciences  of  Philadelphia,  Pa. 
John  Cairns,  Jr.,  Roger  L.  Kaesler,  and  Ruth 
Patrick. 

Notulae  Naturae  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  No.  436,  Dec  22,  1970. 
I2p,  3  fig,  2  tab,  1  2  ref. 

Descriptors:   'Water  pollution  effects,   'Diatoms, 
Water  pollution  sources,  Industrial  wastes,  Aquatic 
algae,  Bioindicators,  Bioassay,  Algae,  Powerplants, 
Effluents,  Discharge  (Water),  Statistical  models. 
Identifiers:  'Species  diversity,  'Potomac  River. 

Ten  limnological  surveys  were  made  of  a  portion  of 
the  upper  Potomac  River  in  conjunction  with  in- 
stallation and  expansion  of  the  Dickerson  power 
station  of  the  Potomac  Electric  Power  Company. 
Cluster  analyses  of  matrices  of  Jaccard  coefficients 
computed  from  presence-absence  data  on  ( 1 )  344 
species  of  diatoms  in  46  aggregations,  and  (2)  161 
species  of  other  algae  in  50  aggregations  yielded 
results  in  agreement  with  those  obtained  in  similar 
studies  of  protozoans  and  insects  and  also  with 
results  of  species  diversity  studies.  These  studies  in- 
dicate that  the  populations  of  diatoms  in  these 
areas  were  very  similar  before  and  after  plant 
operations  started,  and  there  was  no  evidence  from 
the  diversity  or  kinds  of  species  of  adverse  effects 
due  to  power  plant  discharge.  (LeGore  -  Washing- 
ton) 
W7I-I  1583 


INTERNAL  DAMAGE  IN  AN  AQUATIC  BEE- 
TLE EXPOSED  TO  SUBLETHAL  CONCENTRA- 
TIONS OF  INORGANIC  IONS, 

Pennsylvania  State  Univ.,  Abington. 
Corrine  R.  Wooldridge,  and  David  P.  Wooldridge. 
Annals  of  the  Entomological  Society  of  America, 
Vol  62,  No  4,  p  921-922,  1969.  I  tab,  5  ref. 

Descriptors:  'Metals,  'Water  pollution  effects, 
'Bioindicators,  'Inorganic  compounds,  'Animal 
pathology,  Heavy  metals,  Bioassay,  Cobalt,  Man- 
ganese, Chromium,  Magnesium,  Copper,  Calcium, 
Aluminum,  Molybdenum,  Iron,  Ions,  Physiological 
ecology,  Aquatic  insects. 

Identifiers:  'Beetles,  Zinc,  Cadmium,  Nickel, 
Tropistermus  sp.,  Animals  morphology. 

The  effects  are  reported  of  metal  ions  (cobalt, 
manganese,  chromium,  magnesium,  zinc,  cadmi- 
um, copper,  nickel,  calcium,  aluminum,  molyb- 
denum and  iron)  in  sublethal  concentrations  upon 


the  gross  internal  anatomy  of  adult  aquatic  beetles 
(Tropistermus  lateralis  nimbatus).  All  test  solu- 
tions were  .003  M.  The  fat  body  was  the  first  and 
most  severely  affected  tissue,  its  color  changing 
from  lemon  yellow  to  white  through  shades  of  very 
dark  orange.  Other,  less  universal,  changes  are  also 
described.  Variations  in  gonadal  condition  would 
be  the  most  useful  criterion  for  determining  inor- 
ganic contamination  of  the  aquatic  habitat  of  this 
organism.  (LeGore  -  Washington) 
W71-11586 


TOXICITY  OF  KRAFT  PULP  MILL  EFFLUENT 
FOR  LARVAL  AND  ADULT  LOBSTERS,  AND 
JUVENILE  SALMON. 

Fisheries  Research  Board  of  Canada,  St.  Andrews 

(New  Brunswick)  Biological  Station. 

J.  B.  Sprague,  and  D.  W.  McLeese. 

Water  Research,  Vol  2,  p  753-760,  1968.  2  fig,  1 

tab,  1 3  ref. 

Descriptors:  'Pulp  wastes,  'Water  pollution  ef- 
fects, 'Atlantic  salmon,  'Lobsters,  Bioassay,  Pulp 
and  paper  industry,  Lethal  limit,  Water  pollution 
sources,  Toxicity,  Mortality,  Resistance,  Industrial 
wastes. 

Identifiers:  'Kraft  mill  effluent,  Homarus  sp., 
Salmosp. 

The  lethal  threshold  concentration  of  neutralized 
(pH  7.0)  bleached  kraft  pulp  mill  effluent  for  ju- 
venile Atlantic  salmon  (Salmo  salar)  is  about  12- 
15%  in  fresh  water.  This  agrees  in  general  with 
work  on  other  salmonid  fish.  Larval  lobster 
(Homarus  americanus)  are  reasonably  resistant  to 
this  waste,  and  concentrations  below  10%  did  not 
greatly  affect  their  survival  in  sea  water.  Adult  lob- 
sters in  sea  water  are  more  resistant  than  lobster 
larvae  or  salmon  parr.  ( LeGore  -  Washington ) 
W71-I  1587 


HEAVY  METALS  AND  THE  FERTILIZATION 
OF  RAINBOW  TROUT  EGGS, 

Water   Pollution   Research   Lab.,  Stevenage   (En- 
gland). 

T.  L.  Shaw,  and  V.  M.  Brown. 
Nature,  Vol  230,  No  5291,  p  251,  1971.  1  fig,  2 
tab,  4  ref. 

Descriptors:  'Heavy  metals,  'Water  pollution  ef- 
fects,   'Copper,    'Rainbow    trout,    'Fish    eggs, 
Metals,    Bioassay,    Growth    stage,    Physiological 
ecology,  Eggs,  Hatching,  Reproduction. 
Identifiers:  'Nickel,  Salmo  sp.,  Egg  viability. 

Results  of  preliminary  inquiry  into  the  effects  of 
copper  and  nickel  on  the  fertilization  of  rainbow 
trout  (Salmo  gairdneri)  eggs  are  reported.  Samples 
of  eggs  from  a  single  female  and  sperm  from  a  sin- 
gle male  were  subjected  either  to  1.0  mg  of  Cu.... 
per  liter  or  to  1 .0  mg  of  Ni....  per  liter,  or  served  as 
the  control.  Differences  in  per  cent  of  fertilized 
eggs  hatching  were  not  statistically  significant  (P 
greater  than  0.05).  Eggs  exposed  to  the  metals, 
however,  developed  more  rapidly  than  the  control 
eggs.  (LeGore-  Washington) 
W7I-1I588 


USING  BAYTEX  (BAY  29493)  TO  CONTROL 
CRAYFISH  IN  PONDS, 

Kansas    Forestry,    Fish    and    Game    Commission, 

Pratt. 

Johnny  Ray,  and  Verl  Stevens. 

Unpublished  mimeographed  report,   1968.  5  p,  4 

tab. 

Descriptors:  'Insecticides,  'Pesticides,  'Chemcon- 
trol,  'Water  pollution  effects,  'Lethal  limit,  'Cray- 
fish, 'Pesticide  toxicity,  Agricultural  chemicals, 
Bioassay,  Fish  farming,  Poisons,  Toxicity,  On-site 
tests,  Channel  catfish. 
Identifiers:  'Baytex. 

The  problems  caused  by  large  numbers  of  crayfish 
in  channel  catfish  rearing  ponds  are  numerous.  In 
searching   for   a   control    measure,   the   effects  of 


Baytex  (Bay  29492)  on  crayfish  were  determine* 
in  field  tests.  The  pesticide  was  very  effective  a 
concentrations  greater  than  100  ppb  when  efficien 
distribution  measures  were  utilized.  At  50  ppb 
Baytex  is  very  effective  against  aquatic  diptera.  Th< 
insecticide  apparently  does  not  harm  fish  at  25( 
ppb,  although  considerable  change  in  planktoni< 
fauna  is  evident.  (LeGore  -  Washington) 
W71-11589 


PIKE  (ESOX  LUCIUS  L.)  AND  SOME  OTHE1 
AQUATIC  ORGANISMS  IN  SWEDEN  AS  IN 
DICATORS  OF  MERCURY  CONTAMINATIOri 
IN  THE  ENVIRONMENT, 

Naturhistoriska  Riksmuseet,  Stockholm  (Sweden) 
Royal  Inst,  of  Tech.,  Stockholm  (Sweden);  anc 
Isotoptekniska  Laboratories  Stockholm  (Sweden). 
A.  G.  Johnels,  T.  Westermark,  W.  Berg,  P.  I. 
Persson,  and  B.  Sjostrand. 

Russian  summary.  Oikos,  Vol  18,  p  323-333,  1967 
4  fig,  7  tab,  25  ref. 

Descriptors:  'Metals,  'Heavy  metals,  'Water  pol- 
lution effects,  'Bioindicators,  Path  of  pollutants, 
Fish  physiology,  Physiological  ecology,  Water  anal- 
ysis, Environmental  effects,  Aquatic  environment, 
Environmental  sanitation,  Public  health,  Disposal, 
Sanitary  engineering. 
Identifiers:  'Mercury,  'Mercury  pollution. 

Mercury  content  of  pike  (Esox  lucius)  was  deter- 
mined with  activation  analysis,  and  concentration 
factors  from  water  to  pike  were  3000  or  greater. 
The  relationship  between  mercury  content  and 
weight  and  age  offish  specimens  is  discussed.  Geo- 
graphical comparison  of  several  areas  is  made.  The 
effect  of  industrial  contamination  is  demonstrated 
by  a  comparison  of  mercury  content  of  samples  of 
pike  from  above  and  below  mercury-containing  ef- 
fluent outfalls.  Several  sources  of  mercury  are 
discussed.  (LeGore  -  Washington) 
W7 1-11590 


TOXICOLOGICAL  ASSAYS  WITH  FISH, 

Bureau  of  Sport  Fisheries  and  Wildlife,  La  Crosse, 

Wis.  Fish  Control  Lab. 

Leif  L.  Marking. 

Bulletin  of  the  Wildlife  Disease  Association,  Vol  5, 

p  29 1-2 94,  July  1969.  3  tab. 

Descriptors:  'Bioassay,  'Water  pollution  effects, 
♦Toxicity,  'Laboratory  facilities,  'Water  quality, 
Bioindicators,  Laboratory  animals,  Fish  physiolo- 
gy, Fish  behavior,  Fishkill,  Mortality,  Analytical 
techniques. 

The  importance  of  and  philosophy  behind  fish 
bioassay  studies  are  reviewed,  and  the  standard 
procedures  used  at  the  Bureau  of  Sport  Fisheries 
and  Wildlife,  Fish  Control  Laboratories  in  La 
Crosse,  Wisconsin,  are  described.  Such  aspects  as 
numbers  of  test  fish,  feeding,  water  quality  and 
water  temperature  are  discussed.  (LeGore  - 
Washington) 
W71-11591 


EFFECTS  OF  AERIAL  SUMITHION  SPRAYING 
ON  JUVENILE  ATLANTIC  SALMON  (SALMO 
SALAR  L.)  AND  BROOK  TROUT  (SALVELINUS 
FONTINALIS  MITCHILL)  IN  NEWFOUN- 
DLAND, 

Dept.  of  Fisheries  and  Forestry,  St.  John's,  New- 
foundland, Canada.  Department  of  Fisheries  and 
Forestry,  St.  John's  (Newfoundland). 
C.  T.  Hatfield,  and  L.  G.  Riche. 
Bulletin  of  Environmental  Contamination  and  Tox- 
icology, Vol  5,  No  5,  p  440-442,  1970.  I  tab,  6  ref. 

Descriptors:  Organophosphorous  pesticides, 
•Pesticide  residues,  'Pesticide  toxicity,  'Chem- 
control,  'Water  pollution  effects,  'Forest  manage- 
ment, Pesticides,  Pesticide  drift,  Pesticide  kinetics, 
Agricultural  chemicals,  Fish  physiology,  Physiolog- 
ical ecology,  Water  pollution  sources,  Hemlock 
trees,  Atlantic  salmon,  Brook  trout,  Environmental 
effects,  Water  quality. 
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Identifiers:  *Sumithion,  Phosphamidon,  Hemlock 
looper,  Salmo  sp. ,  Salvelinus  sp. 

An  organophosphorous  pesticide,  Sumithion,  was 
applied  over  2.1  million  acres  of  Newfoundland 
forest  to  control  the  hemlock  looper.  A  study  on 
the  effects  of  the  spraying  on  fish  is  reported. 
Caged  salmon  and  brook  trout  were  held  in  water 
systems  inside  and  outside  the  spray  plots,  and 
these  and  captured  wild  fish  were  analyzed  by  gas 
chromatography.  Forest  sprays  of  Sumithion  at  2-3 
oz/acre  were  less  acutely  harmful  to  fish  than  were 
past  sprays  of  DDT,  but  that  possible  indirect  or 
chronic  effects  cannot  be  discounted.  (LeOore  - 
Washington) 
W71-1I592 


THERMAL  ACCLIMATION  AND  TEMPERA- 
TURE SELECTION  IN  ATLANTIC  SALMON, 
SALMO  SALAR,  AND  RAINBOW  TROUT,  S. 
GAIRDNERI, 

Carleton  Univ.,  Ottawa  (Ontario). 

M.  Y.  Javaid,  and  J.  M.  Anderson. 

lournal  of  the  Fisheries  Research  Board  of  Canada 

Vol  27,  No  7,  p  1507-1513,  1967.  2  fig,  1  tab,  10 

if. 

Jescriptors:  'Water  temperature,  'Fish  behavior, 
'Acclimatization,  'Thermal  pollution,  Tempera- 
ure.  Rainbow  trout,  Atlantic  salmon,  Environmen- 
al  effects,  Thermal  stratification,  Heated  water, 
rhermal  stress,  Bioassay,  Aquatic  environment, 
dentifiers:  *Temperature  preference,  'Thermal 
radients,  Thermal  effluent,  Salmo  sp. 

he  selected  temperature  for  Atlantic  salmon  and 
ainbow  trout,  as  determined  in  a  horizontal 
radient,  increases  with  acclimation  temperature 
ver  the  acclimation  range  5-20  C  for  salmon  and 
0-20  C  for  trout.  The  final  preference  for  salmon 
;  about  1 7  C.  The  results  for  rainbow  trout  suggest 
lat  the  type  of  gradient  used,  i.e.  vertical  vs. 
orizontal,  has  a  marked  influence  on  the  experi- 
lentally  determined  relationship  between  acclima- 
on  temperature  and  selected  temperature. 
LeGore  -  Washington) 
Hl-11593 


oncentrations  of  dieldrin  in  the 
lood  and  brain  of  the  green  sunf- 
;h,  lepomis  cyanellus,  at  death, 

lichigan  State  Univ.,  East  Lansing.  Dept.  of  Fishe- 

es  and  Wildlife. 

oger  L.  Hogan,  and  Eugene  W.  Roelofs. 

rnrnal  of  the  Fisheries  Research  Board  of  Canada 

ol  28,  No  4,  p  610-612,  1971.  3  fig,  1  tab,  9  ref. 

escriptors:  'Fish  physiology,  'Water  pollution  ef- 
cts,  'Dieldrin,  'Pesticide  toxicity,  'Pesticide 
sidues,  'Sunfishes,  Fishkill,  Mortality,  Morbidity, 
:sticide  kinetics,  Absorption,  Path  of  pollutants, 
oassay.  Lethal  limit,  Chlorinated  hydrocarbon 
sticides,  Lepomis  species. 

entifiers:  'Residue  distribution,  Fish  brain,  Fish 
ood.  Fish  tissues. 

hen  green  sunfish,  Lepomis  cyanellus,  were  ex- 
sed  to  concentrations  of  dieldrin  averaging  6.0 
b  for  periods  ranging  from  I  24  to  1 39  hr,  the 
ncentrations  of  dieldrin  in  the  blood  and  brain  at 
ath  were  approximately  6.0  and  9.0  ug/g.  Surviv- 
!  fish  had  concentrations  markedly  lower  than 
Jse  that  died.  A  correlation  coefficient  of  0.95 
s  found  between  concentrations  of  dieldrin  in 
^blood  and  in  the  brain,  water  dieldrin  concen- 
tions  having  a  slight  influence  on  the  concentra- 
ns  in  the  blood  at  death.  Surviving  fish  exhibiting 
'ere  poisoning  symptoms  had  higher  concentra- 
ns  of  dieldrin  in  the  blood  and  brain  than  did 
)se  showing  moderate  to  minimal  symptoms. 
eGore- Washington) 
M-11595 


esel  oil  spill  at  ANACORTES, 

Jerta  Univ.,  Edmonton.  Dept.  of  Zoology. 
•ShiangChia. 


Marine  Pollution  Bulletin,  Vol  2,  No  7,  p  105-106 
Jul  1971.  lfig. 

Descriptors:  'Oil,  'Oily  water,  'Water  pollution 
effects,  'Bioindicators,  'Fishkill,  'Mortality,  Oil 
wastes,  Water  pollution  sources,  Surveys,  Aquatic 
environment,  Water  quality.  Morbidity,  Environ- 
mental effects,  Washington. 

Identifiers:  'Oil  spills,  'Oil  pollution,  Diesel  fuel, 
Biological  effects,  Anacortes  (Wash). 

In  April,  1971,  over  750,000  liters  of  no.  2  diesel 
oil  were  spilled  from  a  barge  into  Puget  Sound.  The 
courses  of  the  oil  are  traced  and  its  biological  ef- 
fects are  considered.  Bird  injury  and  mortality  con- 
stituted the  most  obvious  consequences  of  the  spill. 
Invertebrate  animals  on  the  south  beach  of  Guemes 
Island  were,  it  is  reported,  heavily  damaged. 
Among  the  most  severely  affected  were  brittle 
stars,  polychaetes,  nemerteans,  chitons,  hermit 
crabs  and  limpets.  Animals  at  higher  intertidal  re- 
gions were  more  severely  damaged  than  those  of 
the  lower  intertidal  regions.  (LeGore  -  Washine- 
ton)  6 

W71-11596 


TOXICITY  OF  MIREX  TO  CRAYFISH, 
PROCAMBARUS  BLANDINGI, 

Mississippi  State  Univ.,  State  College.  Dept.  of 
Zoology. 

J.  Larry  Ludke,  M.  T.  Finley,  and  Christina  Lusk. 
Bulletin  of  Environmental  Contamination  and  Tox- 
icology, Vol  6,  No  1 ,  p  89-96,  1 97 1 .  4  tab,  7  ref. 

Descriptors:  'Chlorinated  hydrocarbon  pesticides, 
'Pesticide  toxicity,  'Mortality,  'Lethal  limit, 
•Crayfish,  'Commercial  shellfish,  'Water  pollu- 
tion effects,  'Chemcontrol,  Pesticide  kinetics, 
Pesticide  residues,  Pesticide  drift,  Bioassay! 
Crustaceans,  Agricultural  chemicals,  Balance  of 
nature,  Toxicity,  Poisons. 

Identifiers:  'Mirex,  'Fire  ants,  Procambarus  sp., 
Non-target  organisms. 

A  1  2-yr  plan  to  eradicate  the  imported  fire  ant  by 
treating  about  1 20  million  acres  of  the  southeastern 
United  States  three  times  with  1.25  pounds  of 
Mirex  bait  per  acre  per  treatment  has  been 
proposed.  In  light  of  the  economic  importance  of 
the  crayfish  in  the  area,  a  study  was  conducted  to 
determine  the  sensitivity  of  crayfish  to  low  concen- 
trations of  Mirex.  Juvenile  crayfish  were  chal- 
lenged in  static  bioassay.  Mortality  approached 
100%  in  5  days  after  a  144  hr  exposure  to  1 .0  ppb, 
and  exposure  to  5  ppb  for  6,  24  and  58  hr  yielded 
26,  50  and  98%  mortality  respectively  ten  days 
later.  Effects  of  Mirex  via  leaching  and  oral  expo- 
sure were  also  assayed.  Crayfish  were  found  to  be 
extremely  sensitive  to  Mirex  through  direct  and  in- 
direct exposure.  (LeGore- Washington) 
W7I-II597 


POISONING     WITH     DDT:     SECOND-     AND 
THIRD-YEAR  REPRODUCTIVE  PER- 

FORMANCE OF  ARTEMIA, 

North  Carolina  State  Univ.,  Raleigh. 

Daniel  S.  Grosch. 

BioScience,  Vol  20,  No  16,  p  913,  Aug  15,  1970   1 

tab,  8  ref.  USPHS  Grant  ES-00044. 

Descriptors:  *DDT,  'Lethal  limit,  'Life  cycles, 
'Resistance,  'Pesticide  residues,  'Pesticide  toxici- 
ty, 'Persistence,  Chlorinated  hydrocarbon  pesti- 
cides, Bioassay,  Water  pollution  effects,  Age,  Bior- 
hythms,  Ecology,  Growth  stage,  Pesticide  kinetics. 
Brine  shrimp,  Shell  fish. 
Identifiers:  'Artemia  sp.,  Chronic  pollution. 

After  initial  exposure  to  DDT,  cultures  of  Artemia 
sp.  were  maintained  for  several  generations. 
Genetic  disturbances  were  not  demonstrated,  but 
low  levels  of  DDT  persisted  in  the  populations. 
Cyclic  susceptibility  corresponding  to  the  life  cy- 
cles of  the  populations  resulted  in  a  periodic  attri- 
tion. Although  non-genetic  in  character,  the  cyclic 
coexistence  of  pesticide  residue  and  vulnerable 
stage  in  a  life  cycle  can  influence  many  genera- 
tions. (LeGore-  Washington) 


W71-11598 


RAPID  MICRODETECTION  OF  OR- 
GANOCHLORINE  PESTICIDES  IN  SUBMILLI- 
GRAM  FISH  TISSUE  SAMPLES, 

Miami  Univ.,  Fla.  Inst,  of  Marine  Sciences. 
For  primary  bibliographic  entry  see  Field  05A 
W71-1I599 


DDT  AND  PCB  IN  MARINE  ANIMALS  FROM 
SWEDISH  WATERS, 

Stockholm     Univ.     (Sweden).     Institutionen    for 

Analytisk     Kemi,    Havsfiskelaboratoriet,    Lysekil 

(Sweden);      and      Naurhistoriska      Riksmuseet, 

Stockholm  (Sweden). 

S.  Jensen,  A.  G.  Johnels,  M.  Olsson,  and  G. 

Otterlind. 

Nature,  Vol.  224,  No.  52 1 6,  p  247-250,  1 969   I  fie 

1  tab,  21  ref.  6' 

Descriptors:  *DDT,  'Chlorinated  hydrocarbon 
pesticides,  'Industrial  wastes,  'Agricultural  chemi- 
cals, 'Pesticide  residues,  'Water  pollution  sources, 
Pesticide  drift,  Path  of  pollutants,  Bioassay,  Bioin- 
dicators, Chemical  wastes,  Hazards,  Public  health, 
Water  pollution  effects,  Marine  animals,  Marine 
fish. 

Identifiers:  'Polychlorinated  biphenyls,  DDE, 
PCB,  Sweden,  Gulf  of  Bothnia,  Baltic  Sea,  North 
Sea. 

Analyses  for  pesticide  residues  in  a  wide  range  of 
marine  organisms  from  Sweden's  coastal  waters  in- 
dicate a  marked  contamination  of  the  Baltic  Sea. 
Samples  from  mussels,  herring,  plaice,  dogfish, 
cod,  salmon,  seals,  guillemot,  eagles  and  a  heron 
were  studied.  DDE  was  the  principal  metabolite  of 
DDT  found.  Rough  quantitative  determinations 
were  made  of  polychlorinated  biphenyl  (PCB) 
residues.  In  the  Baltic  proper,  the  Gulf  of  Bothnia 
and  in  the  archipelago  of  Stockholm,  the  levels  of 
chlorinated  hydrocarbons  are  approximately  ten 
times  greater  than  the  reported  figures  for  com- 
parable species  in  the  North  Sea  and  in  the  Atlantic 
Ocean.  (LeGore- Washington) 
W71-II600 


ANIMALS  FERAE  NATURAE -COMMON- 
WEALTH NOT  PERMITTED  TO  RECOVER 
DAMAGES  IN  TRESPASS  FOR  NEGLIGENT 
KILLING  OF  FISH  BY  POLLUTION, 

William  S.  Kieser. 

Dickinson  Law  Review,  Vol  7  2,  p 2  00- 207,  1 967,  8 

p,  42  ref,  append. 

Descriptors:  'Pennsylvania,  'Fish  management, 
•Water  pollution  effects,  •  Remedies,  State  ju- 
risdiction. Water  pollution  control,  Pollution 
abatement,  Water  pollution,  Water  pollution 
sources,  Pollutants,  Fishkill,  Wildlife  conservation, 
Land  tenure,  Fish,  Fish  conservation,  Aquatic  en- 
vironment. Streams,  State  governments,  Public 
rights.  Damages,  Legislation,  Judicial  decisions, 
Legal  aspects. 
Identifiers:  'Ownership  offish. 

A  recent  case  dealing  with  state  ownership  of  fish 
within  its  streams  is  criticized.  In  the  case,  a  pol- 
luter violated  certain  statutes  and  destroyed  stream 
fish.  The  state  sought  civil  damages  for  the  fish  and 
stream  habitat  destruction.  The  Pennsylvania  Su- 
perior Court,  affirming  a  dismissal  of  the  com- 
plaint, held  that  the  penal  remedy  for  the  statutory 
violation  was  exclusive  and  that  the  state  did  not 
have  a  sufficient  property  interest  in  wild  fish  to 
support  an  action  for  damages.  The  author  notes 
that  at  common  law  wild  animals  were  subject  to 
ownership  only  by  possession.  The  argument  is 
made  that  a  state  in  its  quasi-sovereign  capacity  is 
entitled  to  bring  suit  for  the  public  benefit  as 
trustee  of  a  valuable  natural  resource.  Pollution  is 
detrimental  to  the  public  at  large,  and  polluters 
may  be  enjoined  to  abate  a  public  nuisance.  Pollu- 
ters should  also  be  subject  to  civil  suit  for  damages 
to  the  public's  natural  resources.  A  statute  passed 
in  response  to  the  case  and  aimed  at  reducing  the 
menace  of  pollution  and  fish  destruction  allows  the 
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state  to  sue  for  damages  to  aquatic  life  caused  by 

pollution.  (Smiljanich.Florida) 

W71-11627 

5D.  Waste  Treatment  Processes 


RETURNING  WASTES  TO  THE  LAND,  A  NEW 
ROLE  FOR  AGRICULTURE, 

Agricultural    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

Herman  Bouwer. 

Journal  of  Soil  and  Water  Conservation,  Vol  23, 

1 968,  p.  1 64- 1 68,  2  fig,  1  tab,  22  ref. 

Descriptors:    Mrrigation,    'Water    reuse,    'Waste 
disposal,  Sewage  effluents,  Water  quality  control. 
Identifiers:      'Waste     water     renovation,     Land 
disposal. 

This  article  discusses  the  use  of  land  or  soil  to 
dispose  of  and  treat  domestic,  industrial,  and 
agricultural  sewage  and  wastes.  Several  projects 
are  mentioned  where  this  is  being  done  on  an  ex- 
perimental or  trial  basis.  The  major  objectives  may 
be  sludge  removal,  groundwater  renewal,  irrigation 
or  a  combination  of  the  three.  The  soil  purifies  the 
waste.  Nutrients  are  also  supplied  to  plants  if  the 
amount  of  effluent  applied  is  not  excessive.  The 
economics  of  land  disposal  is  also  discussed.  A 
more  detailed  description  is  given  of  the  Flushing 
Meadows  Project  near  Phoenix,  Arizona.  (Parker- 
ISU) 
W71-11053 


MANAGING    SWINE    WASTES    TO    PREVENT 
POLLUTION, 

Nebraska  Univ.,  Lincoln.  Agricultural  Engineering 

Extension. 

E.  A.  Olson. 

Nebraska  Farmer,  April  1 97  1 ,  p.  I  8,  20,  22,  2  fig. 

Descriptors:  'Farm  wastes,  'Wastewater  disposal. 
Lagoons,  Waste  storage,  Settling  basins,  Hogs. 
Identifiers:  'Waste  management,  Nebraska  Water 
Pollution  Control  Council. 

The  management  of  swine  wastes  to  keep  them 
from  polluting  our  streams  is  one  of  the  new 
production  problems  facing  the  swine  producer. 
Site  selection  is  especially  important  as  related  to 
odor  problems  and  sufficient  space  for  waste  han- 
dling facilities.  Runoff  from  swine  lots  must  not 
reach  streams.  Therefore  facilities  must  be  built  to 
store  and  dispose  of  wastes.  This  article  discusses 
some  systems  and  problems  associated  with  swine 
waste  disposal.  (Parker-ISU) 
W7I-11055 


BROODER-GROW  CAGES  OVER  DEEP  PIT, 

Roland  C.  Hartman. 

Poultry  Digest,  April  1971,  p.  165-168. 

Descriptors:    'Poultry,    'Farm    wastes.   Structural 
design.  Ventilation,  Waste  storage. 
Identifiers:  Pit  storage,  Cages. 

This  article  describes  a  brooder-growing  house  for 
pullets.  The  building  measures  36'  X  390'  and  has 
four  370'  rows  of  double-decked  cages  on  A- 
frames  designed  for  starting  38,000  pullet  chicks 
and  rearing  them  until  20  to  22  weeks  of  age.  The 
cages  are  set  up  over  a  deep  pit.  Air  is  exhausted 
from  beneath  the  floor  and  brought  in  under  the 
caves.  Heat  is  supplied  by  a  hot  water  pipe  running 
down  the  center  of  each  row  of  cages.  (Parker- 
ISU) 
W7I-1  1056 


DEEP  PIT  SLAT-FLOOR  BREEDING  HOUSE, 

Roland  C.  Hartman. 

Poultry  Digest,  December  1 970,  p.  580-583.  Fig.  7. 

Descriptors:    'Poultry,   'Farmwastes,   Ventilation, 

Design  data. 

Identifiers:  'Slatted  floor,  Evaporative  cooling. 


This  is  a  description  of  a  slatted  floor  confinement 
house  for  poultry  breeding  flocks.  The  building  has 
a  6  feet-5  inches  ceiling  height  room  above  a  6  feet- 
0  inch  pit,  all  above  ground  level.  Slats  are  made  of 
2  X  4's  split  to  1  7/8  inches  X  I  7/8  inches.  Fans 
draw  air  from  the  pit  area.  The  air  enters  through 
continuous  vents  near  the  ceiling  passing  first 
through  an  evaporative  cooler  made  of  a  fogger 
and  cooling  pad.  INCHEShese  units  were  built  by 
Pace/Setter  Inc.  on  the  high  desert  near  Hesperia, 
California.  (Parker-ISU) 
W71-11057 


ANAEROBIC  DIGESTION  FAILURES, 

Bergen  County  Sewer  Authority,  Little  Ferry,  N.J. 
Herman  R.  Zablatzky,  and  Stanley  A.  Peterson. 
Journal   of  Water   Pollution   Control   Federation, 
Vol.  40,  No.  4,  p  581-585,  1968.  2  fig,  5  tab,  3  ref. 

Descriptors:  Anaerobic  digestion,  Sludge  digestion, 
Discharge    (Water),    Lagoons,    Laboratory    tests, 
Sludge  disposal,  Municipal  wastes. 
Identifiers:  Spectrophotometric  analysis,  Ammoni- 
um alkaline  build-up. 

A  description  is  given  of  the  conditions  leading  to 
digester  failures  at  the  Bergen  County  Sewer 
Authority's  Little  Ferry  Plant  and  the  effects  of 
these  failures  on  the  method  of  sludge  disposal. 
Anaerobic  digestion  at  this  plant  functions  as  a 
flow-through  process.  Raw  and  excess  sludges  are 
prethickened  in  two  picket-fence  -type  thickeners. 
The  thickened  sludge  is  then  fed  into  digesters  and 
discharged  into  a  25-acre,  60  ft.  deep  pit.  This  pit 
was  used  to  store  the  sludge  as  ultimate  disposal. 
During  summer  months,  solids  loadings  to  the  plant 
decreased  because  of  industrial  and  residential  va- 
cation shutdowns.  Incoming  wastewater  showed 
signs  of  septic  conditions  resulting  from  anaerobic 
decomposition  in  the  lines.  The  thickeners  lost  effi- 
ciency and  yielded  a  less  concentrated,  more  volu- 
minous thickened  sludge.  Soon  the  first  signs  of  a 
digester  failure  began  to  appear.  This  digester  was 
isolated,  but  the  additional  load  imposed  on  the 
remaining  digesters  proved  detrimental.  High-rate 
digester  failure  can  be  caused  by  either  segregation 
of  concentrated  sludges  or  ammonia  alkalinity 
greater  than  a  threshold  value.  The  feeding  of  low 
concentrations  of  raw  sludges  to  high-rate  digesters 
may  cause  failure  by  depletion  of  alkaline  buffering 
materials,  resulting  in  a  reduction  in  volatile  matter 
decomposed  and  causing  conditions  to  become  un- 
favorable for  the  microorganisms.  (Hazen-ISU) 
W71-1  1059 


RETARDING  EFFECT  OF  DESSICATION  ON 
NITROGEN  MINERALIZATION  IN  ORGANIC 
MANURES, 

Indian  Agricultural  Research  Inst.,  New  Delhi.  Div. 

of  Soil  Science  and  Agricultural  Chemistry. 

R.  D.  Laura,  and  M.  A.  Idnani. 

Current  Science,  Vol.  40,  No.  7,  1971,  p  158.  1  tab, 

3  ref. 

Descriptors:  'Drying,  Nitrification,  Nitrogen  com- 
pounds, Nitrogen,  Farm  wastes. 
Identifiers:     Anaerobic    fermentation,     Microbial 
decomposition,  Nitrogen  mineralization. 

Nitrogen  in  organic  manures  of  animal  or  vegetable 
origin  is  complex  in  chemical  nature  due  to  its 
presence  in  the  form  of  proteinaceous  compounds 
which  are  largely  insoluble  in  water.  If  such 
nitrogen  is  to  be  transformed  to  mineral  forms 
which  are  easiy  available  to  plants,  the  parent 
materials  must  be  subjected  to  the  agencies  of 
decomposition  in  the  soil.  The  effect  of  drying  on 
the  quantity  of  nitrogen  mineralized  in  an  animal 
manure,  viz.,  dung  spent-slurry  is  the  object  of  an 
investigation.  Sun-drying  of  spent-slurry  has  drasti- 
cally reduced  the  rate  of  nitrogen  mineralization. 
The  reason  may  be  irreversible  desiccation  of  or- 
ganic colloids  of  the  manure  on  sun-drying  and  thus 
their  increased  resistance  to  subsequent  microbial 
decomposition  in  soil.  The  conclusion  is  that  apart 
from  the  chemical  composition  of  an  organic 
manure,  the  treatment  given  to  it  before  applying 
to  soil  should  also  he  taken  into  consideration  while 


evaluating  its  nitrogen  supplying  power  to  growing 
plants.  The  practical  implication  is  that  to  exploit 
full  potential  of  the  benefits  that  can  be  obtained 
from  organic  manures,  they  should  never  be  sub- 
jected to  drying  before  applying.  (Hazen-ISU) 
W71-11060 


STATE  OF  THE  ART  REVIEW:  TREATMENT 
AND  DISPOSAL  OF  SWINE  WASTES, 

Mississippi   State   Univ.,   State  College,   and   Soil 
Conservation  Service,  New  Albany,  Miss. 
Adnan  Shindala,  and  James  H.  Scarbrough. 
Water  and  Sewage  Works,  Vol.  1  18,  No.  2,  p  50- 
57,  February  1971.  2  fig,  4  tab,  44  ref. 

Descriptors:  'Odor,  'Waste  treatment,  'Waste 
disposal,  Chemical  oxygen  demand,  Water  pollu- 
tion, Air  pollution.  Lagoons,  Anaerobic  digestion, 
Disposal,  Farm  wastes,  Cattle,  Confinement  pens, 
Hogs,  Biochemical  oxygen  demand,  Alkalinity, 
Design  criteria. 

Identifiers:  Odor  production,  Odor  control,  En- 
vironmental control,  Swine,  Characteristics,  Load- 
ing rates. 

Confinement  production  of  animals  yields  large 
volumes  of  animal  wastes  which  constitutes  a  tre- 
mendous oxygen  demand  on  natural  streams  if  not 
disposed  of  properly.  Animal  wastes  disposal  has 
become  one  of  the  major  problems  facing  the 
livestock  industry  today.  Among  the  many  com- 
binations of  processes  suggested  for  the  treatment 
of  animal  wastes,  lagooning  has  received  the  widest 
acceptance.  The  low  cost  of  construction  and 
operation  of  lagoons  has  resulted  in  their  wide 
adoption  for  the  treatment  of  all  types  of  animal 
wastes.  If  properly  located,  designed,  constructed, 
and  maintained,  anaerobic  lagoons  provide  the 
most  economical  means  of  treating  and  disposal  of 
swine  wastes.  Effluents  from  anaerobic  lagoons  are 
offensive  and  must  receive  further  treatment. 
Anaerobic  lagoons  must  only  be  used  as  an  initial 
step  rather  than  a  complete  facility  and  must  be  fol- 
lowed by  other  means  of  treatment  prior  to 
adequate  and  safe  disposal  of  the  effluents.  (Hazen- 
ISU) 
W71-1106I 


METABOLIC  FATE  OF  UBIQUINONE-7  Isola- 
tion and  Identification  of  Metabolites  in  the  Urine, 
Liver,  Bile  and  Feces, 

Takeda  Chemical  Industries  Ltd.,  Osaka  (Japan). 

Biological  Research  Labs. 

Takeshi  Fujita,  Shigeharu  Tanayama,  and  Ziro 

Suzuoki. 

Journal  of  Biochemistry,  Vol.  69,  No.   1,  1971,  p 

63-71,  9  fig.,  2  tab.,  17  ref. 

Descriptors:  Radioactivity,  Urine,  Laboratory  tests, 

Chromatography,    Chemical    analysis,    Chemical 

properties. 

Identifiers:    *Ubiquinone-7,    Urinary    metabolites, 

Acid  chromatography. 

The  metabolic  conversion  of  methoxy-14C-labeled 
ubiquinone-7  was  investigated  in  the  rat  following 
intravenous  injection.  From  urine  two  radioactive 
metabolites  were  isolated  and  identified.  The  major 
metabolite  is  a  new  compound  whose  structure  is 
2,3-dimethoxy-5-methyl-6  (3'-methyl)-l,  4- 
benzoquinone  (compound  B)  whereas  the  other 
one  is  gamma-lactone  of  2,3-dimethoxy-5-methyl- 
6-  ( 5 '-carboxypentyl-3'-hydroxy-3 '-methyl)- 1,  4- 
benzo-quinone  (compound  A).  Compound  B  ac- 
counted for  about  half  of  the  urinary  metabolites 
and  compound  A  a  quarter.  Both  metabolites  were 
excreted  as  conjugates  into  urine.  About  90%  of 
the  hepatic  radioactivity  was  identified  as 
unchanged  ubiquinone-7.  Chromatographic  ex- 
aminations indicated  the  occurrence  of  compounds 
A  and  B  in  bile  and  feces,  presumably  as  conju- 
gates. The  main  biotransformation  of  ubiquinone-7 
was  thus  proved  to  be  oxidative  shortening  of  the 
side  chain.  The  chain  with  7  isoprenoid  units  was 
eventually  degraded  to  3-carboxy-3-methylpropyl 
group  in  compound  B  via  5-carboxypentyl-3- 
hydroxy-3-methyl  group  in  compound  A,  possibly 
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due  to  Beta-oxidation  of  the  latter.  Metabolic  con- 
version   of    ubiquinone-7     to    ubiquinone-9    or 
ubiquinone- 10  was  not  recognized  in  the  present 
studies.  (Hazen-ISU) 
W71-11062 


OIL  SPILL  TECHNOLOGY  MAKES  STRIDES, 

American  Chemical  Society,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05B. 
W7I-11066 


THE  ENHANCEMENT  OF  VIRAL  INACTIVA- 
TION  BY  HALOGENS, 

Johns   Hopkins   School   of  Hygiene   and    Public 

Health,  Baltimore,  Md.   Dept.  of  Environmental 

Health. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-11085 


DETERGENT  POLLUTION  CONTROL  ACT  OF 
1971  (A  BILL  TO  AMEND  THE  FEDERAL 
WATER  POLLUTION  CONTROL  ACT  TO 
ESTABLISH  STANDARDS  AND  PROGRAMS 
TO  ABATE  AND  CONTROL  WATER  POLLU- 
TION BY  SYNETHETIC  DETERGENTS). 
For  primary  bibliographic  entry  see  Field  06E. 
W7I-11159 


NEW       YORK       STATE       ENVIRONMENTAL 
FACILITIES  CORPORATION  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I1171 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED, 
AND  FOR  OTHER  PURPOSES. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I1225 


RULES  AND  REGULATIONS  FOR  SEWERAGE 
SYSTEMS  AND  WASTE  TREATMENT  WORKS. 

Arizona  State  Dept.  of  Health,  Phoenix. 

»ules  and  Regulations  sees  2-3-1.1  thru  2-3-6.4, 
\rizona  State  Dep't  of  Health,  Phoenix,  Ariz 
1962).  5  p. 

Jescriptors:  *Arizona,  "Treatment  facilities, 
'Water  quality  control,  *Waste  water  treatment, 
Vdministrative  agencies,  Sanitary  engineering, 
Construction,  Regulation,  State  governments, 
-ocal  governments,  Administrative  decisions, 
-egal  aspects,  Water  pollution,  Water  quality,  Pol- 
lution abatement,  Environmental  sanitation,  En- 
ironmental  engineering.  Public  health.  Sewage 
tisposal,  Sewage  treatment,  Wastes,  Waste  treat- 
»ent,  Industrial  wastes,  Water  pollution  control. 

lo  sewage  or  industrial  wastes  shall  be  allowed  to 
low  into  any  of  the  waters  of  Arizona  if  such  flow 
'ould  be  detrimental  to  the  quality  of  receiving 
waters.  Cesspools  are  prohibited,  and  limitations 
re  imposed  upon  the  use  of  septic  tanks.  An  appli- 
ation  must  be  submitted  to  the  local  health  depart- 
lent  or  the  State  Department  of  Health  before  the 
onstruction  of  contracting  for  the  construction  of 
ny  sewerage  system,  sewerage  system  extension, 
aste  treatment  works,  or  reclamation  system.  The 
ontents  of  such  applications  and  applicable  ad- 
linistrative  procedures  are  herein  set  forth.  Design 
:quirements  are  also  provided.  Sewage  and  indus- 
ial  waste  treatment  works  shall  be  operated  at 
ieir  highest  practical  efficiency.  Technical 
:quirements  for  the  cross-connections  of  water 
id  sewer  pipes  are  explained.  Tests  and  records 
e  herein  required  of  disposal  plants.  Approval  is 
quired  for  the  irrigational  use  of  sewage  or  indus- 
ial  waste  effluents.  The  discharge  of  wastes  into 
ells,  creviced  formations,  or  from  boats  is  forbid- 
in.  Permissable  types  of  marine  toilets  and 
Kkside  facilities  are  specified.  Waste  rock,  mill 
ilings,  and  smelter  slag  are  excluded  from  these 
gulations.  (Robinson-Florida) 
71-11266 


A  CONVENIENT  METHOD  FOR  ISOLATION 
OF  SALMONELLA  FROM  SEWAGE  AND  CON- 
TAMINATED SEA  WATER, 

Israel  Ministry  of  Health,  Tel  Aviv.  Public  Health 

Lab. 

Y.  Yoshpe-Purer,  Sh.  Ricklis,  and  M.  Paist. 

Water  Research,  Vol  5,  No  3,  March  1971    p  1 13- 

1  29,  5  tab,  1 5  ref. 

Descriptors:  *Sea  water,  *  Water  pollution  treat- 
ment, *Sewage,  'Salmonella,  'Isolation,  Applica- 
tion methods,  Enteric  bacteria,  Waste  dilution, 
California,  Waste  water  treatment. 
Identifiers:  'Triple  strength  selenite.  Membrane  fil- 
tration, Moore  pads. 

Several  methods  for  concentrating  and  isolating 
salmonellae  from  sewage  and  contaminated  waters 
are  compared.  A  new  method  based  on  concentrat- 
ing the  enrichment  medium,  triple  strength  selenite 
broth  (TSS),  instead  of  the  inoculum  is  presented 
and  compared  to  the  methods  of  membrane  filtra- 
tion and  'Moore  pads'.  Isolation  rates  attained  by 
the  TSS  method  were  superior  to  membrane  filtra- 
tion and  approximately  the  same  as  the  'Moore 
pads'  but  required  less  work.  Confirmation  of  the 
importance  of  several  consecutive  platings  from 
the  enrichment  medium  was  made.  (Ensien-PAI) 
W71-I1296 


A  STATUS  REPORT  ON  WASTE  TREATMENT 
LAGOONS  IN  MISSISSIPPI, 

Mississippi  State  Univ.,  State  College.   Dept.  of 
Agricultural  and  Biological  Engineering. 
J.  B.  Allen,  and  J.  C.  McWhorter. 
Available  from  the  National  Technical  Information 
Service   as   PB-202    215,   $3.00   in    paper   copy. 
Completion  Report,  Mississippi  Water  Resources 
Research  Institute,  State  College,  July  1971.  17  p 
2  fig,  7  tab,  4  ref.  OWRR  Project  A-050-MISS  ( 1 ). ' 

Descriptors:  Lagoons,  Waste  disposal,  'Farm 
lagoons,  'Mississippi,  'Waste  water  treatment, 
'Oxidation  lagoons,  'Sewage  lagoons,  Sewage 
treatment,  'Effluents,  Sewage  effluents,  Costs, 
Biochemical  oxygen  demand. 

The  objective  was  to  evaluate  the  current  use  of, 
and  attitudes  toward,  lagoons  as  devices  for  waste 
treatment.  Surveys  were  conducted  in  order  to 
determine  the  location  and  number  of  both  mu- 
nicipal and  agricultural  waste  treatment  lagoons. 
Selected  lagoons  were  visited  and  chemical  and 
bacteriological  analyses  of  their  effluents  were  per- 
formed. There  were  216  municipal  lagoon  systems 
covering  2,972.5  acres  of  land.  This  total  does  not 
include  privately  owned  lagoons  serving  subdivi- 
sions, trailer  parks,  schools,  etc.  There  were  241 
animal  waste  treatment  lagoons,  of  which  221  were 
used  for  swine,  16  for  dairy,  and  4  for  poultry. 
Chemical  and  bacteriological  analyses  were  made 
of  the  effluents  from  7  municipal  lagoons  and  5 
animal  waste  lagoons.  The  BOD  of  the  municipal 
lagoon  effluents  varied  from  18.0  to  79.5  mg/1, 
while  the  BOD  of  the  agricultural  waste  treatment 
lagoons  ranged  from  92  to  870  mg/1.  Agricultural 
waste  treatment  lagoons  have  been  readily  ac- 
cepted by  farmers  and  the  number  of  lagoons  is  ex- 
pected to  increase  rapidly,  partially  because  the 
federal  government  will  cover  80%  of  the  construc- 
tion cost  through  the  Rural  Environmental 
Assistance  Program. 
W71-11299 


HOW  RHENIFORMING  MAXIMIZES  ARO- 
MATICS, 

Chevron  Research  Co.,  Richmond,  Va. 

R.  L.  Jacobson,  and  C.  S.  McCoy. 

Hydrocarbon  Processing,  Vol.  49,  No.  5,  p  109- 

1  1 2,  May  1 970.  6  fig,  5  tab,  2  ref. 

Descriptors:  'Oil  industry,  'Catalysts,  Aromatic 
compounds,  Hydrogen,  Distillation,  Chemical 
reactions.  Separation  techniques,  Waste  water 
treatment,  Water  reuse. 

Identifiers:  Rheniforming,  Reforming  process, 
Benzene,  Toluene,  Xylene,  Chemical  industry, 
Platinum  rhenium  catalysts. 


Rheniforming  is  a  catalytic  reforming  process  that 
maximizes  the  yield  of  aromatics  during  refining. 
The  catalysts  are  platinum-rhenium.  Refiners  now 
taking  advantage  of  this  process  are  realizing 
higher  yields  of  reformate  and  hydrogen.  For 
production  of  benzene,  toluene,  and  xylene  con- 
centrates, containing  95-98  percent  aromatics, 
high  severity  Rheniforming  plus  distillation  offers 
significant  savings  over  conventional  reforming,  ex- 
traction and  distillation.  The  feasibility  of  high 
severity  Rheniforming,  including  operation  at  low 
pressure,  has  been  demonstrated  in  commercial 
units.  (McCann-Battelle) 
W71-11311 


MAKE  ALDEHYDES  BY  NEW  OXO  PROCESS, 

Union  Oil  Co.  of  California,  Brea. 

K.  L.  Olivier,  and  F.  B.  Booth. 

Hydrocarbon  Processing,  Vol.  49,  No    4    p   112- 

114,  April  1970.  3  fig,  1  tab,  4  ref. 

Descriptors:  'Oil  industry,  'Hydrogenation,  'Oil 
wastes,    Hydrogen,    Alcohols,    Acids,    Oxidation, 
Catalysts,  Waste  water  treatment,  Water  reuse. 
Identifiers:  'Aldehydes,  Oxo  process,  Olefin,  Car- 
bon monoxide,  Paraffin. 

An  improved  hydroformylation  process  based  on  a 
highly  selective  rhodium  catalyst  has  been 
developed.  In  this  reaction  an  olefin,  carbon 
monoxide,  and  hydrogen  react  to  form  aldehydes. 
The  new  hydroformylation  works  best  on  terminal 
olefins.  Spacetime  yields  and  selectivities  are  very 
high.  The  high  conversions  obtained  make  possible 
a  once-through  operation  (no  olefin  recycle)  and 
obviate  the  difficult  separation  of  uncovered  olefin 
from  the  small  yield  of  byproduct  paraffin.  Al- 
dehyde is  obtained  as  the  sole  reaction  product. 
This  allows  flexibility  in  further  processing,  e.g., 
hydrogenation  to  alcohol  or  oxidation  to  acid.  (Mc- 
Cann-Battelle) 
W71-113I2 


ACID  MINE  WASTE  TREATMENT  USING 
REVERSE  OSMOSIS. 

Gulf  Environmental  Systems  Co.,  San  Diego,  Calif. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  228,  $3.00  in  paper  copy,,  water 
Pollution  Control  Research  Seires  August  1971  84 
p,  3  fig,  30  tab,  10  ref.  EPA  Program  14010  DYG. 

Descriptors:  'Reverse  osmosis,  'Mine  drainage, 
'Demineralization,  'Iron,  'Acid  mine  water! 
•Water  reuse,  Solubility,  Brine  treatment,  West 
Virginia,  Pennsylvania,  Osmosis,  Waste  water 
treatment,  Boiler  feed  water,  Pre-treatment 
(Water),  Membranes. 

Identifiers.  Norton  (W  Va),  Morgantown  (W  Va), 
Ebensburg  (Penn),  Brine  treatment,  Cellulose  acc- 
tute  membrane,  Ferrous  ferric  iron  ratios,  Calcium- 
sulfate  solubility. 

The  basic  objectives  of  this  test  program  were  to 
demonstrate  the  applicability  of  reverse  osmosis  to 
the  demineralization  of  acid  mine  drainages,  both 
high-ferrous  and  high-ferric  types,  and  to  reclaim 
the  maximum  percentage  of  such  feedwater  in  pu- 
rified form  suitable  for  domestic  or  industrial  pur- 
poses, or  as  stream  discharge.  These  goals  included 
the  attainment  of  maximum  water  recovery  while 
maintaining  the  required  product  water  quality  and 
the  determination  of  pretreatment  requirements 
necessary  to  maximize  water  recovery  and  mem- 
brane life.  Two  reverse  osmosis  test  units  were 
operated  during  the  course  of  these  tests:  a  nominal 
10,000-gpd  unit  equipped  with  eighteen  50-ft 
modules  and  a  nominal  4,000-gpd  unit  equipped 
with  nine  50-ft  modules.  The  modules  used  in  these 
units  consisted  of  both  high-selectivity  and  high- 
flux  cellulose  acetate  membranes.  The  test  pro- 
gram was  carried  out  at  three  different  mine 
drainage  sites.  The  mine  drainage  water  at  the  first 
site,  Norton,  West  Virginia,  contained  greater  than 
98  percent  of  the  iron  present  in  the  ferric  form;  at 
the  other  two  sites,  Morgantown,  West  Virginia, 
and  Ebensburg,  Pennsylvania,  the  drainage  water 
contained  predominantly  ferrous  iron.  Discharges 
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at  the  second  site  were  so  concentrated  that 
recoveries  were  limited  to  50  percent;  recoveries  of 
80  to  90  percent  were  attained  at  the  first  and  third 
sites.  No  iron  fouling  was  encountered  at  any  of  the 
three  sites.  Specific  salt  rejections  were  97  percent 
at  all  sites. 
W7I-11362 


LIGHT  CATALYZED  CHLORINE  OXIDATION 
FOR  TREATMENT  OF  WASTEWATER, 

Midwest  Research  Inst.,  Kansas  City,  Mo. 
Alfred  F.  Meiners. 

Copy  available  from  GPO  Sup  Doc  Wash,  DC, 
$  1 .00;  PB-202  230,  $0.95.  Water  Pollution  Control 
Research  Series,  Sept  1970,  105  p,  24  fig,  43  tab,  3 
ref.  EPA  Program  1 7020  DUE  09/70. 

Descriptors;  'Ultraviolet  radiation,  *Chlorination, 
Oxidation,  Irradiation,  Wavelengths,  Energy 
transfer,  Light  intensity,  Adsorption,  Chemical  ox- 
ygen demand.  Economic  feasibility.  Cost  analysis, 
•Waste  water  treatment. 

Identifiers:  'Mercury  arc  lamps,  'Quantum  effi- 
ciency. 

A  small  scale  batch  reactor  and  a  larger  scale 
batch-  recycle  reactor  were  used  to  determine  op- 
timum illumination  and  chlorine  dose  for  oxidation 
of  the  soluble  organ  ics  in  secondary  waste  water  ef- 
fluent. Primary  variables  studied  included 
wavelength  effects,  intensity-time  relationships, 
quantum  efficiencies,  chlorine  concentration,  and 
the  effect  of  dissolved  oxygen.  For  optimal  opera- 
tion, light  of  low  intensity  and  less  than  300 
wavelength,  and  chlorine  of  less  than  5  mg/l  should 
be  used.  Process  cost  estimates  were  made  for  a  10 
mgd  plant.  Initial  investments  were  estimated  at 
$990,000.  Fixed  charges  were  estimated  at  3.42 
cents/ 1 000  gal,  and  operating  costs  were  figured  as: 
(1)  labor-2.79cents/1000  gal;  (2)  lamp  replace- 
ment^! .70/1000  gal,  and  (3)  chlorine  $2.09/1000 
gal.  With  an  additional  $1.77/1000  gal  for  miscel- 
laneous expenses,  total  operating  costs  were 
$8.35/1000  gal.  Major  assumptions  used  for  cost 
estimation  were:  (I)  15  mg/l  COD  decrease 
required;  (2)  1.30  quantum  efficiency;  (3)  a 
stoichiometric  amount  of  chlorine,  and  (4)  con- 
tinuous addition  of  caustic.  Estimated  overall  costs 
were  11.77  cents/ 1 000  gals.  Further  cost  decreases 
may  occur  as  the  result  of  developments  in:  ( 1 ) 
more  intense  and/or  more  efficient  lighting;  (2) 
utilization  of  higher  quantum  efficiencies  due  to 
improved  operating  conditions,  and  (3)  ways  of 
reducing  the  dosages  of  chlorine  and  caustic 
required.  (Lowry-Texas) 
W71-I1364 


USE  OF  FUNGI  1MPERFECTI  IN  WASTE  CON- 
TROL, 

North  Star  Research  and  Development  Inst.,  Min- 
neapolis, Minn. 

Brooks  D.  Church,  and  Harold  A.  Nash. 
Copy  available  from  GPO  Sup  Doc  Wash,  D.C., 
$1.00;  from  NTIS  as  PB-20  2  231.  Water  Pollution 
control  Research  Series,  Jul  1970.  84  p,  28  fig,  22 
tab,  23  ref.  FWPCA  Grant  I  2060  EHT  07/70. 

Descriptors:  'Corn  (field),  *Soy  beans,  'Fungi, 
Fermentation,  Metabolism,  Nitrogen,  Phosphorus, 
Acids,  Hydrogen  ion  concentration,  Temperature, 
Dissolved  oxygen,  Incubation,  Stability,  Harvest- 
ing, Filtration,  Diets,  Digestion,  Protein,  Amino 
acids,  Toxicity,  Biochemical  oxygen  demand,  Cost 
analysis,  Waste  water  treatment. 
Identifiers:  'Mycelium. 

Trichoderma  viride,  Gliocladium  deliquescens  and 
either  Aspergillus  oryzae  or  G.  deliques  cens  were 
selected  from  a  field  including  45  species  of  21 
genera  of  the  fungi  imperfecti  as  optimal  organisms 
for  the  degradation  of  corn,  soy,  and  S02  contain- 
ing soy  wheys  respectively.  Criteria  for  selection  in- 
cluded rapid  growth,  ease  of  removal  from  solution 
by  coarse  filtration,  and  BOD  reduction  capabili- 
ties. Optimal  growth  for  all  three  wastes  included: 
(I )  pH  between  3.2  and  3.5;  and  (2)  a  temperature 
of  30C.  Addition  of  both  nitrogen  and  phosphorus 


was  necessary  for  the  corn  wastes,  and  pH  in  all 
wastes  was  adjusted  with  sulfuric  acid.  Initial  stu- 
dies were  done  in  1  25  ml  flasks  containing  non- 
sterile  corn  or  soy  wastes.  After  selection  of  op- 
timal organisms  for  each  waste,  final  studies  util- 
ized reactors  of  20  liters  in  volume.  24  hours  incu- 
bation time  was  sufficient  to  reduce  corn  waste 
BOD  from  1600mg/l  to  25mg/l,  while  the  reduc- 
tion of  soy  waste  BOD  from  6200  mg/l  to  1  25  mg/l 
required  36  hours.  Overall  mycelial  yields  were  ap- 
proximately 50  to  60  g  of  dry  mycelium  per  100  g 
COD  utilized.  The  protein  content  of  corn  waste 
mycelium  was  45%  and  the  palatability  to  weanling 
rats  was  90%.  No  toxicity  was  evident  after  three 
weeks,  and  the  growth  response  was  similar  to  that 
obtained  with  a  standard  casein  diet.  Economic 
analysis  revealed  that  soy  waste  mycelium  would 
provide  a  profit  margin,  while  treatment  of  corn 
wastes  would  cause  a  slight  loss.  (Lowry-Texas) 
W71-I1365 


CURRENT  PRACTICE  IN  SEAFOODS 
PROCESSING  WASTE  TREATMENT, 

Oregon  State  Univ.,  Corvallis. 

Michael  R.  Soderquist,  Kenneth  J.  Williamson, 

Guy  I.  Blanton,  Jr.,  Donald  C.  Phillips,  and  Duncan 

K.  Law. 

Available  from  the  National  Technical  Information 

Service  as  PB-20  2  232,  $3.00  in  paper  copy.  Water 

Pollution  Control  Research  Series,  Apr  1970.  118 

p,  1 8  fig,  74  tab, 2  58  ref.  EPA  Program  1  2060  ECF 

04/70. 

Descriptors:  'Industrial  wastes,  'Fish,  Canneries, 
Fish  farming,  Commercial  fishing,  Flotation, 
Screens,  Incineration,  Landfills,  Water  quality  con- 
trol, 'Waste  water  treatment. 

Identifiers:  'Seafood,  Evisceration,  Deep  sea 
disposal,  Suspended  solids. 

The  various  aspects  of  the  seafood  processing  in- 
dustry are  discussed,  including  geographic  loca- 
tions of  individual  species,  major  uses,  types  of 
wastes  produced,  and  associated  waste  disposal 
problems.  Wastes  are  generally  discharged  directly 
into  open  water  or  estuaries.  Also,  most  processing 
plants  are  located  in  relatively  remote  areas  where 
the  sea  water  has  much  less  competition  for  its  as- 
similative capacity  which,  in  conjunction  with 
greater  dilution  and  mixing,  has  kept  the  problem 
from  attaining  crisis  proportions.  Seafoods  waste 
waters  are  readily  biodegradable  and  present  few 
toxicity  problems.  The  only  impediment  to  the  ad- 
vancement of  refined  seafoods  waste  treatment  has 
been  the  traditionally  narrow  profit  margin  of  the 
industry.  Therefore,  vital  elements  of  any  new 
waste  treatment  schemes  must  first  of  all  include 
federal  or  state  financial  assistance,  and  secondly, 
cooperation  between  kindred  industries.  At  the 
present  time,  by-product  utilization  programs  are 
being  explored,  along  with  disposal  methods.  Basic 
needs  include  a  waste  water  characterization  sur- 
vey, waste  water  flow  reduction,  technical  and 
economic  evaluation  of  flotation  and  screening  for 
on-site  solids  removals,  investigation  of  the  effects 
of  seafood  wastes  on  the  aquatic  environment,  and 
determination  of  the  economics  of  various  solid 
waste  utilization  techniques  and  markets  available. 
(Lowry-Texas) 
W7I-I  1366 


LIMESTONE  TREATMENT  OF  RINSE 
WATERS  FROM  HYDROCHLORIC  ACID 
PICKLING  OF  STEEL. 

Armco  Steel  Corp.,  Middletown,  Ohio. 

Copy  available  from  GPO,  Sup  doc,  Wash,  DC, 
$1.50;  from  NTIS  as  PB-202  233.  Water  Pollution 
Control  Research  Series,  Feb  1971.  48  p,  4  fig,  6 
tab,  10  ref.  EPA  Program  I  2010  DUL  02/7  I . 

Descriptors:  'Acidic  water,  'Neutralization, 
Limestones,  Iron,  Chemical  precipitation,  Tem- 
perature, Aeration,  Flocculation,  Sludge,  Filtra- 
tion, Dewatering,  Industrial  wastes,  'Waste  water 
treatment. 

Identifiers:  'Sludge  recirculation,  Clarification, 
'Limestone  treatment,  'Steel  wastes. 


A  process  was  developed  at  bench  scale  by 
scientists  of  Armco  Steel  Corporation  to  treat  acid 
rinse  waters.  The  corporation's  Middletown,  Ohio 
plant  contains  two  hydrochloric  acid  picklert 
which  discharge  1500  gpm  of  such  acid  wastes 
which  are  then  neutralized  with  limestone,  aerated, 
and  provided  with  sludge  recirculation.  After 
neutralization  with  the  limestone,  the  aeration  and 
sludge  recirculation  oxidize  ferrous  iron  and  form 
soluble  calcium  chloride.  Following  the  bench 
scale  work,  pilot  studies  were  performed  which  in- 
dicated a  25%  excess  of  limestone  was  normally 
required,  sludge  recirculation  was  indeed  benefi- 
cial and  temperatures  in  excess  of  120F  led  to 
higher  sludge  filtration  rates  and  system  capacities. 
Lower  temperature  operation  required  larger 
limestone  excesses,  higher  aeration  rates,  higher 
sludge  recirculation  rates,  and  limestone  of  smaller 
particle  sizes.  100%  neutralization  of  the  free  acid 
and  over  99%  removal  of  iron  was  achieved  in  the 
full  scale  system  using  a  50%  excess  of  limestone. 
Sludge  produced  was  dense  and  easily  filtered. 
Gamefish  populations  were  maintained  in  the 
treated  effluent  despite  the  fact  that  influent  tem- 
peratures as  low  as  59F  were  recorded.  Capital 
costs  for  a  1500  gpm  acid  rinse  water  treatment 
facility  were  reported  as  $1,360,000,  while  opera- 
tional costs  averaged  24  cents/1000  gal  or  4.38 
cents/ton  of  steel  pickled.  (LowryOTexas) 
W71-I  1368 


SECONDARY  TREATMENT  OF  POTATO 
PROCESSING  WASTES, 

Federal  Water  Pollution  Control  Administration, 
Corvallis,  Oreg.  Pacific  Northwest  Water  Lab. 
Kenneth  A.  Dostal. 

Copy  available  from  GPO,  Sup  Doc,  Wash  DC, 
$0.65;  Water  Pollution  Control  Research  Series, 
Jul  1969.  58  p,  10  fig,  10  tab,  14  ref.  EPA  Program 
1  2060-07/69. 

Descriptors:  'Potatoes,  'Pilot  plants,  'Lagoons, 
•Sewage  treatment,  Aerobic  conditions,  Anaerobic 
conditions.  Biochemical  oxygen  demand, 
Hydrogen  ion  concentration,  Temperature,  Cen- 
trifugation,  Screens,  Nutrients,  Foaming,  Odors, 
Aeration,  Industrial  wastes,  'Waste  water  treat- 
ment. 

Identifiers:  Suspended  solids,  'Potato  processing 
wastes. 

Annual  U.S.  potato  production  has  risen  from  less 
than  10  million  tons  in  1951  to  more  than  15  mil- 
lion tons  in  1966.  From  1955  through  1966,  annual 
production  of  frozen  speciality  products  rose  from 
129  million  lbs  to  1460  million  lbs.  This 
phenomenal  growth  has  produced  increasing  ef- 
fluent problems.  A  pilot  scale  study  was  conducted 
from  October  1966  through  June  1968  on  three 
lagoons.  Several  configurations  were  experimented 
with,  but  the  two  selected  for  comparison  were:  ( 1 ) 
a  strictly  aerobic  lagoon  having  a  10  hp  aerator; 
and  (2)  a  series  anaerobic-aerobic  lagoon  system 
with  the  aerobic  lagoon,  having  a  5  hp  aerator.  All 
three  ponds  were  approximately  40  ft  x  40  ft  x  10  ft 
deep.  The  anaerobic  pond  was  covered  with  3  inch 
thick  styrofoam  pads  to  control  odors  and  prevent 
unnecessary  heat  loss.  It  was  determined  that  pri- 
mary clarification  and  either  the  aerobic  lagoon  or 
the  anaerobic-aerobic  lagoon  series  could  achieve 
in  excess  of  90%  BOD  removals  from  the  potato 
wastes.  The  BOD  reduction  across  the  ponds  was 
adequately  modeled  using  available  models,  and 
sufficient  data  was  obtained  to  establish  values  for 
the  necessary  constants.  No  chemical  additions  for 
either  nutrient  balance  of  pH  control  were 
required,  but  use  of  a  secondary  clarifier  for 
suspended  solids  removal  was  recommended. 
(Lowry-Texas) 
W7I-II369 


ANAEROBIC-AEROBIC       LAGOON       TREAT- 
MENT FOR  VEGETABLE  TANNING  WASTES, 

Virginia  Univ.,  Charlottesville. 

Clinton  E.  Parker. 

Copy  available  from  GPO  Sup  Doc,  Wash,  D.  C, 

$1.00;  from  NTIS  as  PB-202  235.  Water  Pollution 

Control  Research  Series,  No.  1  2020  DIK  1  2/70,  84 


70 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


p,  23  fig,  29  tab,  25  ref.  EPA  Program  12020  DIK 
12/70,  Grant  WPD-1 99-0 1-67. 

Descriptors:  'Industrial  wastes,  *Oxidation 
lagoons,  Color,  Chemical  oxygen  demand, 
Biochemical  oxygen  demand,  Organic  loading, 
Aeration,  Mixing,  'Aerobic  conditions,  'Anaero- 
bic conditions,  'Waste  water  treatment,  Virginia. 
Identifiers:  'Tannery  waste  water,  'Tannins. 

A  field  demonstration  lagoon,  operated  at  Virginia 
Oak  Tannery,  Inc.,  was  subjected  to  five  opera- 
tional phases  designed  to  cause  the  system  to  go 
from  aerobic  conditions  to  aerobic-anaerobic.  In- 
fluent consisted  of  spent  vegetable  tannins  mixed 
with  batepool  and  soak  waste  waters,  with  an 
overall  BOD5  of  approximately  1000  mg/l.  A  92% 
efficiency  (in  terms  of  BOD5  reduction)  was  ob- 
tained under  aerobic  conditions  at  a  loading  of  4.5 
No.  BOD/1000  ft  cu/day,  while  an  81%  efficiency 
was  obtained  under  aerobic-anaerobic  conditions 
at  a  BODS  loading  of  17.3  lbs  BOD/1000  ft 
:u/day/B.hp.  At  this  loading,  soluble  BODS  and 
soluble  COD  removal  efficiencies  were  recorded  as 
31  and  58%  respectively.  Separate  laboratory 
valuations  revealed  that  60%  of  the  COD  of  spent 
vegetable  tannins  was  not  biodegradable.  Modifica- 
ion  of  the  generally  accepted  substrate  growth  in- 
eraction  relationship  was  necessary  to  account  for 
he  non-degradable  fraction  of  the  COD.  A 
:ompletely  mixed  aeration  unit  receiving  both 
lilute  and  concentrated  tannins  was  used  and  the 
letention  time  varied  to  provide  data  for  the  com- 
tutation  of  yield  co-efficients,  endogenous  respira- 
ion  rate,  and  specific  growth.  Although  the  system 
unctioned  well  in  biodegradable  organics  removal, 
olor  was  not  removed.  Since  color  removal  is  the 
najor  concern  with  tannins,  then  color  removal 
.ill  dictate  the  optimal  process  for  treating  of  tan- 
ins.  (Lowry-Texas) 
V71-I1370 


IVALUATION  OF  STORM  STANDBY  TANKS- 

OLUM BUS,  OHIO, 

lodson,  Kinney  and  Lindblom,  Columbus,  Ohio. 

'. T.  Lindblom. 

opy  available  from  GPO  Sup  Doc,  Wash,  D.  C, 

1.50;  from  NTIS  as  PB-202  236.  Water  Pollution 

ontrol  Research  Series,  March  1971,  126  p,  51 

g,  4  tab.  EPA  Program  1  1 020  FAL  03/7  I . 

descriptors:  'Storm  runoff,  'Storm  drains,  *Set- 
ing  basins,  Sedimentation,  Sludge,  Monitoring, 
ampling,  Analytical  techniques,  Dissolved  ox- 
;en,  Automatic  controls,  Biochemical  oxygen  de- 
and.  Water  quality  control,  Waste  water  treat- 
ent,  Urbanization,  Ohio. 

lentifiers:  'Combined  sewers,  Suspended  solids, 
mleable  solids,  'Columbus  (Ohio). 

hree  tanks  were  constructed  to  provide  sedimen- 
tion  time  for  combined  sewer  overflows  of  the 
olumbus,  Ohio  sewerage  system.  The  tanks  were 
ter  modified  to  facilitate  the  handling  of  sludge, 
etention  time  for  the  tanks  at  the  estimated  1960 
>w  of  84  mgd  was  22  minutes.  Analysis  of  the 
nks  was  undertaken  to  determine  whether  or  not 
ey  accomplished  sufficient  reduction  of  the  pol- 
lional  load  to  the  stream  to  justify  expansion  of 
e  tank  capacity.  A  composite  sampling  procedure 
>s  developed,  and  the  following  tests  were  made 
computed  for  each  sample  obtained:  ( 1 )  total 
lids;  (2)  total  volatile  solids;  (3)  total  fixed  solids; 
)  total  suspended  solids;  (5)  total  suspended 
latile  solids;  (6)  total  suspended  fixed  solids;  (7) 
ttleable  solids;  (8)  ether  solubles;  (9)  BOD  5;  and 
0)  coliforms  (MPN).  The  data  obtained  revealed 
at  little  or  no  reduction  in  coliform  numbers  was 
complished  by  the  tanks.  For  average  waste 
iter,  15  to  40%  reductions  in  suspended  solids 
d  20  to  80%  reductions  in  settleable  solids  were 
tained  in  from  20  to  180  minutes,  while  BOD 
ncentration  reductions  ranged  from  15  to  35% 
er  the  same  detention  times.  Dissolved  oxygen 
ncentrations  increased  from  8  to  200%  depend- 
!  upon  influent  concentrations.  Although  the 
iks  were  shown  to  remove  much  material,  these 
novals  occurred  at  a  time  when  stream  assimila- 


tive  capacity   was   highest,   therefore,   additional 
tanks  could  probably  not  be  justified  economically. 
(Lowry-Texas) 
W71-11371 


NEW  AND  ULTRA  THIN  MEMBRANES  FOR 
MUNICIPAL  WASTE  WATER  TREATMENT  BY 
REVERSE  OSMOSIS, 

North  Star  Research  and  Development  Inst.,  Min- 
neapolis, Minn. 

L.  T.  Rozelle,  E.  M.  Scattergood,  B.  R.  Nelson,  and 
J.  E.  Cadotte. 

Copy  available  from  GPO  Sup  Doc,  Wash,  D.  C, 
$0.70;  from  NTIS  as  PB-202  237.  Water  Pollution 
Control  Research  Series,  October  1970,  40  p,  9  fig 
10  tab,  1  1  ref.  EPA  Program  17020  EFA  10/70. 

Descriptors:  'Reverse  osmosis,  'Semipermeable 
membranes,  Permeability,  Separation  techniques, 
Economic  feasibility,  Technical  feasibility,  'Mu- 
nicipal wastes,  Nitrates,  Ammonia,  Phosphates, 
'Membranes,  'Waste  water  treatment,  Osmosis. 
Identifiers:  'Ultrathin  membranes, 

•Polysaccharide  derivatives,  Flux,  Rejection,  Cel- 
lulose acetate. 

44  various  polysaccharide  mixed  esters  and  ethers 
were  tested  on  microporous  supporting  films  for 
improved  reverse  osmosis  treatment  of  municipal 
waste  waters.  Cellulose  methyl  sulfonate  O-Propyl 
sulfonic  acid  (CMSOPSA)  and  cellulose  acetate  O- 
Propyl  sulfonic  acid  (CAOPSA),  at  thicknesses 
between  250  and  5000  angstroms,  exhibited  water 
flux  in  excess  of  40  gfd.  The  CMSOPSA  mem- 
brane, at  370  angstroms  thickness,  rejected  96% 
TDS,  93%  nitrates,  96%  ammonia,  89%  total  dis- 
solved organic  carbon,  and  99%  phosphate.  Long 
term  (150  hours)  testing  of  the  CMSOPSA  mem- 
brane resulted  in  an  average  water  flux  of  34  to  36 
gfd  over  the  last  100  hours,  with  93%  rejection  for 
TDS,  94%  for  ammonia,  and  83%  for  total  organic 
carbon.  A  common  enzyme  presoak  was  efficient 
in  restoring  fouled  membranes  to  a  like-new  condi- 
tion. Similar  rejections  have  been  obtained  with 
commercially  available  membranes,  but  at  fluxes  of 
less  than  15  gfd.  Preliminary  hydrolysis  degrada- 
tion studies  established  the  polymer  membrane  as 
superior  to  the  cellulose  acetate  membrane  in  re- 
sisting degradation.  Preliminary  optimization  stu- 
dies also  established  that  by:  ( I )  rigorously  con- 
trolling polymer  preparation;  (2)  optimizing  the 
casting  procedures;  (3)  using  a  polysulfone  support 
film;  (4)  optimizing  the  annealing  conditions;  and 
(5)  making  the  membrane  as  thin  as  possible,  it 
should  be  possible  to  produce  a  CMSOPSA  mem- 
brane better  than  any  presently  available  commer- 
cial membrane  at  about  40  cents/sq  ft.  (Lowry- 
Texas) 
W7I-11372 


OF      CITRUS      PROCESSING 


TREATMENT 
WASTES, 

Coca  Cola  Co.,  Orlando,  Fla.  Foods  Div. 

James  B.  Goodson,  and  Jack  J.  Smith. 

Copy  available  from  GPO  Sup  Doc,  Wash,  D   C 

$2.75;    PB-202    228.    Water    Pollution    Control' 

Research  Series,  October  1970,  37  fig,  26  tab,  9 

ref.  EPA  Program  12060— 10/70,  Contract  WPRD 

38-01-67. 

Descriptors:  'Citrus  fruits,  'Industrial  wastes,  'Ac- 
tivated sludge,  'Oxidation  lagoons,  Water 
hyacinths,  Oxidation,  Temperature,  Organic  load- 
ing. Kinetics,  Nitrogen,  Phosphorus,  Design 
criteria,  Sludge,  Aeration,  Sampling,  Monitoring, 
Photosynthesis,  Equalizing  reservoirs,  Chemical 
oxygen  demand,  Biochemical  oxygen  demand, 
'Waste  water  treatment,  Florida. 
Identifiers:  'Citrus  processing  wastes,  'Extended 
aeration,  'Aerated  lagoons,  Sludge  volume  index, 
Coca  Cola  Company. 

Two  full  scale  treatment  plants  were  studied  to 
determine  their  efficacy  in  treating  citrus 
processing  wastes.  The  Leesburg  plant,  designed 
for  an  organic  loading  of  8,000  lbs  BOD/day,  func- 
tion as  an  extended  aeration  activated  sludge  plant. 


It  provided  a  95.6%  average  daily  BOD  reduction 
even  though  its  weekday  loading  averaged  52% 
above  the  design  capacity.  Problems  encountered 
were  mainly  due  to  lack  of  both  flow  control 
devices  and  adequate  sludge  handling  facilities. 
Sludge  bulking  was  the  cause  of  many  solids  going 
over  the  effluent  weirs.  Nitrogen  and  phosphorus 
removals  averaged  70  to  90%  respectively  due 
mainly  to  sludge  removal  from  the  system.  An  ox- 
idation pond  following  the  extended  aeration  unit 
provided  a  buffer  zone  and  reduced  the  BOD  by 
14%  out  of  an  average  overall  reduction  of  94%. 
The  second  plant  was  operated  as  a  series  of 
aerated  lagoons  which  provided  an  average  of  91% 
BOD  removals.  Water  hyacinths  were  used  to 
remove  dissolved  organics  and  nutrients  from  the 
pond,  and  were  easily  harvested  using  existing 
equipment.  Their  possible  use  as  a  cattle  supple- 
ment was  explored.  A  variety  of  operational  dif- 
ficulties were  experienced  in  both  operations,  sug- 
gesting that  new  plants  should  be  operated  for  a 
year  or  so  before  meaningful  data  on  true  plant 
capability  can  be  obtained.  (Lowry-Texas) 
W71-11373 


PHOTOSYNTHETIC  RECLAMATION  OF 
AGRICULTURAL  SOLID  AND  LIQUID 
WASTES-SECOND  PROGRESS  REPORT, 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

Gordon  L.  Dugan,  Clarence  G.  Golueke,  William  J. 

Oswald,  and  Charles  E.  Rixford. 

California      University,      Sanitary      Engineering 

Research  Laboratory,  Report  No.  70-1,  165  p,  24 

fig,  55  tab,  51  ref  US  Public  Health  Service  5R01 

UI  00566-03. 

Descriptors:  'Farm  wastes,  'Poultry,  Waste  water 
treatment,  Sedimentation,  Oxidation  lagoons, 
Anaerobic  digestion,  Algae,  Sludge,  Methane,  Or- 
ganic loading,  Hydrogen  ion  concentration,  Tem- 
perature, Centrifugation,  Coagulation,  Dewatering, 
'Cost  analysis. 
Identifiers:  Volatile  solids,  Grit. 

A  36-week  study  was  initiated  to  provide  informa- 
tion on  the  economics  of  treating  animal  wastes. 
Chickens  were  chosen,  mainly  for  convenience 
sake,  as  the  waste  producers  to  be  studied,  and 
1  1 3-twenty  week  old  leghorn  pullets  were  placed  in 
cages.  The  treatment  system  used  consisted  of 
inclined  troughs  under  the  cages  which  were 
flushed  with  water  from  a  flushing  bucket,  grit 
removal,  sedimentation,  an  oxidation  lagoon  for 
the  sedimentation  tank  supernatant,  and  an  anaero- 
bic digester  for  the  solids.  The  systems  approach 
was  used,  and  system  balances  were  performed  for 
total  solids,  volatile  solids,  total  unoxidized 
nitrogen  and  energy  for  the  chickens,  sedimenta- 
tion tank,  digester,  and  algae.  All  balances  were 
performed  from  week  5  through  week  36  except 
for  the  digester,  where  operation  was  terminated  at 
week  24  and  the  solids  dewatered,  dried,  and  stu- 
died for  possible  further  reuse.  An  economic  analy- 
sis of  an  integrated  system  of  100,000  laying  hens 
revealed  a  cost  of  approximately  2  cents/dozen 
eggs  for  a  system  based  on  the  one  tested.  How- 
ever, consideration  of  an  extremely  conservative 
algae  harvesting  rate  of  1 2  tons/acre/year  at  a  price 
of  5  cents/lb  (dry  weight)  dropped  the  overall 
waste  handling  outlay  to  approximately  1 
cent/dozen.  On  this  basis,  additional  studies  were 
recommended  to  aid  in  the  implementation  of 
treatment  facilities  for  animal  wastes  as  soon  as 
possible.  (Lowry-Texas) 
W71-1I375 


DESIGN  GUIDES  FOR  BIOLOGICAL  WASTE 
WATER  TREATMENT  PROCESSES  PER- 
FORMANCE OF  THE  AERATED  LAGOON 
PROCESS, 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 

Resources. 

Hellmut  R.  Fleckseder,  and  Joseph  F.  Malina,  Jr. 

Technical      Report      EHE-70-22,      CRWR      71, 

December   1970,  36  fig,   14  tab,  36  ref    FWQA 

GrantNoWPRD  178-01-68. 
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Descriptors:  "Oxidation  lagoons,  "Kinetics, 
Analytical  techniques,  Sampling,  Aeration,  Dis- 
solved oxygen,  Hydrogen  ion  concentration, 
Biochemical  oxygen  demand,  Municipal  wastes, 
Nitrogen,  Filtration,  Weir,  "Waste  water  treat- 
ment, Texas,  "Biological  treatment. 
Identifiers:  "Aerated  lagoons,  Detention  times, 
Suspended  solids,  Austin  (Tex). 

Plant  scale  tanks  at  the  Williamson  Creek  Waste 
Water  Treatment  Plant  with  volumes  ranging  from 
235,000  to  6900,000  gallons  provided  detention 
times  of  10  hr  to  8  days,  and  laboratory  scale  tanks 
at  the  Govalle  Wastewater  Treatment  Plant,  of  1  2 
and  8  liters  in  volume  respectively,  provided  deten- 
tion times  of  12,  8,  and  6  hours.  Input  waste  water 
to  both  systems  contained  ISO  mg/l  of  total 
Biochemical  Oxygen  Demand,  and  140  mg/l  of 
suspended  solids.  Methods  used  for  detection  of 
food  utilization  by  the  microbes  were  oxygen  up- 
take and  substrate  concentration.  Three  systems, 
including  one  tank,  2  tanks  in  series  and  3  tanks  in 
series  were  operated  in  parallel  to  determine  the  ef- 
fect of  staging  upon  the  completeness  of  the 
biodegradation.  It  was  determined  that  the  effluent 
quality,  both  settled  and  filtered,  from  the  three 
tank  system,  the  two  tank  system,  and  the  single 
tank  system  was  the  same  for  equal  detention 
times.  Therefore,  staging  had  no  detectable  effect 
upon  the  process  and  was  disregarded.  Substrate 
removal  rates  (k)  were  obtained  for  the  filterable 
fraction  of  the  wastewater.  Data  representing  daily 
average  can  be  correlated  by  the  steady-state 
model,  whereas  data  obtained  over  one  day  should 
be  correlated  to  a  non-steady-state  model.  For  the 
steady-state  model  and  soluble  BOD,  k — 8.1 
(DAY/..,  AND  FOR  THE  NON— STEAD- 
Y—STATE MODEL  AND  SOLUBLE  TOC,  k- 
—  6.2  day/1;  both  values  hold  at  the  first  stage  of 
the  tanks.  (Lowry-Texas) 
W71-11376 


SULFIDE  PRODUCTION  IN  WASTE  STA- 
BILIZATION PONDS, 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 

Resources. 

Ernesto  Espino  de  la  O,  and  E.  F.  Gloyna. 

Technical  Report  No.  EHE-04-6802,  CRWR-26, 

May  1967,  156  p,  50  fig,  33  tab,  75  ref.  FWPCA 

Contract  WP-00688-03. 

Descriptors:  "Oxidation  ponds,  "Hydrogen  sulfide, 
"Sulfides,  Algae,  Organic  loading,  Biochemical  ox- 
ygen demand.  Oxidation-reduction  potential,  Dis- 
solved oxygen,  Odors,  Corrosion,  Oxidation, 
Photosynthesis,  Analytical  techniques,  Spectrosco- 
py, Colorimetry,  Sampling,  Methane,  Carbon  diox- 
ide, Diffusion,  "Waste  water  treatment. 

Experiments  were  conducted  on  a  6  ft  deep  model 
facultative  pond  to  determine  the  relationship 
between  sulfide  concentration  in  the  pond  and  four 
operating  parameters:  ( 1 )  detention  time,  ( 2)  con- 
centration of  sulfate  ion  in  the  influent,  (3)  BOD 
surface  load,  and  (4)  sulfate  ion  concentration  in 
terms  of  surface  load.  All  experiments  were  con- 
ducted under  controlled  environmental  conditions, 
encompassing  7  different  operational  conditions. 
At  constant  detention  time  and  constant  BOD  sur- 
face loading,  a  linear  relationship  existed  between 
sulfide  concentration  in  the  pond  and  sulfate  con- 
centration in  the  influent.  Increases  in  pond  sulfide 
concentration  from  near  zero  to  I  and  2  mg/l, 
respectively,  were  accompanied  by  drops  in  the  ox- 
idation-reduction potential  of  80  and  120  micron. 
Further  increases  in  sulfide  concentration  affected 
the  ORP  to  a  much  lesser  extent.  This  phenomenon 
established  ORP  measurement  as  an  indicator  of 
potential  odor  troubles  and/or  pond  system  upset. 
Algae  disappeared  almost  entirely  when  sulfide 
concentrations  in  the  pond  rose  above  7.0  mg/l  but 
BOD  removal  rates  were  not  detectably  dimin- 
sihed  Infrared  spectroscopic  analysis  of  gaseous 
emissions  from  the  pond  identified  three  of  the 
component  gases  as  methate,  hydrogen  sulfide,  and 
carbon  dioxide.  Interference  from  moisture  in  the 
air  prohibited  further  identification.  (Lowry-Tex- 
M) 
W7I-II377 


THE  ADSORPTION  AND  REMOVAL  OF 
PHOSPHATE  BY  FLYASH  AND  COAL  CON- 
TACT SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ., 
Blacksburg. 

C.  W.  Randall,  E.  H.  Rowell,  and  P.  H.  King. 
Presented  at  20th  Southern  Water  Resources  and 
Pollution  Control  Conference,  University  of  North 
Carolina,  Chapel  Hill,  April  2,  1970,  32  p,  10  fig,  3 
tab,  25  ref.  OWRR  Project  A-015-VA  (4)  and  A- 
024-VA(2). 

Descriptors:  "Adsorption,  "Coals,  "Flyash, 
Phosphorous,  Phosphates,  Nutrients,  Kinetics,  Fil- 
tration, Alkalinity,  Acidity,  Hydrogen  ion  concen- 
tration, Temperature,  Activated  carbon,  Waste 
water  treatment. 
Identifiers:  "Contact  time,  "Elutriation. 

Both  batch  and  column  type  reactors  were  used  to 
test  the  phosphate  removal  capacities  of  coal  and 
flyash.  Phosphate  removal  by  coal  was  shown  to  be 
closely  associated  with  the  iron  content  of  the  coal, 
the  mechanism  of  removal  apparently  a  reaction 
with  ferric  ions.  The  removal  was  adequately 
described  using  the  Freundlich  isotherm. 
Polyphosphates  were  removed  by  coal  as  well  or 
better  than  orthophosphates.  Optimum  phosphate 
sorption  of  1.8  mg  P/gram  of  coal  occurred  with 
high  volate-C  grade  coal  at  a  pH  between  5  and  6. 
An  acidic,  low  carbon,  high  alumina  content  flyash 
sorbed  phosphorus  more  rapidly  and  to  a  greater 
extent  than  alkaline,  high  carbon,  low  alumina 
flyash  with  surface  adsorption  being  considerably 
greater  for  the  high  alumina  flyash.  The  extent  of 
removal  of  phosphate  from  secondary  effluent  by 
flyash  was  shown  to  be  a  direct  function  of  contact 
time.  Distilled  water  elutriation  reduced  the  sorp- 
tion capacity  of  the  flyash  by  as  much  as  77%. 
Although  the  phosphorus  sorption  capacity  of  both 
coal  and  flyash  is  considerably  less  than  that  of  alu- 
mina, they  can  still  be  economically  competitive 
due  to  their  low  cost.  However,  investigations  must 
be  made  on  a  pilot  or  lab  scale  for  each  particular 
application  before  their  suitability  can  be  evalu- 
ated. (Lowry-Texas) 
W7I-1  1378 


FIELD  CROP  IRRIGATION  WITH  OXIDATION 
POND  EFFLUENT, 

Mississippi  Agricultural  and  Forestry  Experiment 
Station,  State  College. 
James  B.  Allen,  and  John  C.  McWhorter. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  240,  $3.00  in  paper  copy.  Amer- 
ican Society  of  Agricultural  Engineers,  Paper  No. 
71-246,  29  p,  8  fig,  10  tab,  12  ref.  OWRR  Project 
A-040-MISS(3). 

Descriptors:  "Water  reuse,  "Irrigation  water,  Crop 
response,  Alfalfa,  Wheat,  Soybeans,  Clovers,  Corn 
(Field),  Nutrients,  Phosphates,  Nitrogen,  Oxida- 
tion lagoons.  Municipal  wastes,  Water  quality  con- 
trol, Coliforms,  Biochemical  oxygen  demand, 
Storage,  Eutrophication,  Waste  water  treatment, 
Public  health. 
Identifiers:  "Recreational  waters. 

An  18  month  study  was  conducted  to  investigate 
the  possibility  of  irrigating  crops  in  Mississippi  with 
oxidation  pond  effluent:  Wheat,  soy  beans,  sudax, 
alfalfa,  sweet  clover,  and  corn  were  irrigated  with 
effluent  from  an  oxidation  pond  treating  only  in- 
dustrial wastes.  No  operation  problems,  such  as 
odor,  soil  blinding,  soil  water  logging,  or  reduction 
of  apparent  infiltration  capacity  were  encountered. 
However,  the  available  nutrients  in  the  pond  ef- 
fluent were  not  sufficient  in  themselves  to  sustain 
high  yields  of  any  of  the  crops  tested.  High  rainfall 
amounts  and  high  groundwater  table  levels  were 
blamed  for  the  lack  of  response  to  irrigation,  either 
by  convention  water  or  pond  effluent.  No  build-up 
of  nitrates  plus  ammonia  nitrogen  occurred  during 
irrigation.  Significantly  larger  nitrogen  concentra- 
tions were  detected  in  the  ground  water  after  fer- 
tilization. Although  the  high  BOD,  total  and  fecal 
coliform  counts,  and  nutrient  levels  of  effluents 
could  be  reduced  by  irrigation  of  cropland,  winter 
storage  facilities  would  have  to  be  constructed  in 


Mississippi  to  avoid  winter  kill  of  most  cerals  due  to 
excess  water.  (Lowry-Texas) 
W71-I  1379 


DETERMINATION  OF  ORGANICS  IN  WATER, 

Pittsburgh  Univ.,  Pa.  Graduate  School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11380 


DIATOMITE  FILTRATION-AN  OLD  CONCEPT 
GAINS  NEW  ACCEPTANCE, 

Johns-Manville  Co.  Ltd.,  Toronto  (Ontario).  Celite 
Products  Div. 
Harris  G.  Walton. 

Water  and  Pollution  Control,  Vol  108,  No.  10,  Oc- 
tober, 1970,p  20-22, 4  fig. 

Descriptors:     "Diatomaceous    earth,    "Filtration, 
"Water  purification,  Separation  techniques,  Indus- 
trial wastes,  "Waste  water  treatment.  Sludge,  De- 
watering,  Vacuum  drying,  Pressure. 
Identifiers:  "Biological  growth,  "Suspended  solids. 

Diatomite  filtration  has  been  growing  in  popularity 
in  Canada  over  the  last  fifteen  years.  Over  2,000 
potable  and  industrial  installations  have  been  con- 
structed over  the  last  few  years.  However,  much  of 
the  progress  of  acceptance  of  diatomite  filter  aids 
has  been  impeded  by  older  methods  of  filtration 
using  cumbersome  filters,  which  lacked  the  quick 
and  easy  operation  built  into  the  newer  models. 
Previous  installations  also  were  blamed  for  fouling 
and  plugging  when  the  biological  pretreatment 
system  failed.  Not  only  was  the  trouble  not  the  fault 
of  the  filters,  but  the  filters  actually  acted  as  a 
safety  check  valve.  Some  of  the  more  recent  instal- 
lations have  actually  installed  diatomite  filters  for 
just  such  a  purpose.  Diatomite  filters  have  the  ver- 
satility to  handle  wide  ranges  of  load  variations, 
and  they  also  possess  an  important  advantage  over 
other  filters  by  allowing  the  operator  to  dispose  of 
waste  solids  in  a  dry  form.  Work  is  currently  under- 
way to  study  the  feasibility  of  filters  in  several  new 
applications,  including  the  dewatering  of  alum  and 
hydroxide  sludges.  (Lowry-Texas) 
W71-11382 


NEW  TERTIARY  TREATMENT  PLANT  TO 
COMBAT  EUTROPHICATION, 

Miles  Overend. 

Water  and  Pollution  Control,  Vol  108,  No.  10,  p 

30-32. 

Descriptors:  "Tertiary  treatment,  "Water  quality 
control.  Nutrients,  Nitrogen,  Phosphates,  Domestic 
wastes,  Waste  water  treatment,  Coagulation,  Floc- 
culation,  Sedimentation,  Sludge,  Aeration, 
Digestion,  Eutrophication,  Lakes,  "Treatment 
facilities. 

Identifiers:  "Penticton  (Canada),  Lake  Skaha, 
Lake  Okanagan. 

Penticton,  British  Columbia,  Canada,  is  situated 
between  Lake  Skaha  and  Lake  Okanagan.  Concern 
about  the  water  quality  of  both  lakes  has  arisen  for 
two  reasons:  ( 1 )  the  economy  of  the  area  is  based 
mainly  on  tourism;  and  (2)  annual  precipitation  is 
only  I  2  inches  and  water  is  scarce  in  the  area.  Ir- 
rigation of  the  surrounding  arid  lands  was  at- 
tempted but  the  soil  was  found  to  be  unsuitable. 
The  only  other  alternative  was  addition  of  tertiary 
treatment  to  the  existing  facilities.  Problems  were 
also  present  due  to  the  200%  increase  on  the  or- 
ganic and  volumetric  loadings  to  the  plant  during 
the  summer  season.  Phosphate  removal  facilities 
were  of  top  priority,  but  provision  was  made  for  the 
addition  of  nitrogen  removal  pilot  scale  investiga- 
tions, and  hook-up  to  the  plant  mainstream  should 
a  feasible  process  be  discovered.  Two  fiocculation 
and  sedimentation  tanks,  a  chemical  sludge 
thickener,  a  chemical  feed  building,  and  chemical 
sludge  beds  were  constructed  for  phosphate 
removal  at  a  cost  of  $195,000.  A  flow-through 
cycle  for  the  influent  is  described.  Authorities  are 
convinced  that  the  next  step  is  treatment  of  the 
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lakewater  itself,   but  nutrient  removal  from   the 
domestic  wastes  is  a  beginning.  (Lowry-Texas) 
W71-11383 


REMOVAL  OF  WASTEWATER  NUTRIENTS  IN 
A  COMPACT  PLANT. 

Dravo  Corp.,  Pittsburgh,  Pa. 

Public  Works,  Vol  102,  No.  1,  January  1971,  p  72- 
73,  3  fig. 

Descriptors:       'Activated      sludge,       'Chemical 
precipitation,  'Dentrification,  Nitrates, 

Phosphates,  'Nutrients,  Flocculation,  Sedimenta- 
tion, Activated  carbon,  Sand,  Filtration,  Tempera- 
ture, Biochemical  oxygen  demand,  Chlorination, 
•Waste  water  treatment,  Treatment  facilities. 
Identifiers:  'Suspended  solids,  Detention  time, 
Backwashing. 

The  Indian  Lake  Sewage  treatment  plant  consists 
of  two  factory  built  biological  treatment  units  fol- 
lowed by  a  polishing  lagoon  and  a  chlorine  contact 
tank.  The  biological  units  were  designed  to  operate 
either  as  extended  aeration  units  or  contact  sta- 
bilization units  with  capacities  of  95,000  gpd  and 
175,000  gpd  respectively.  Studies  were  conducted 
with  the  intention  of  demonstrating  that  both 
phosphates  and  nitrates  could  be  removed  simul- 
taneously with  filter  effluent  polishing  in  a  compact 
treatment  system.  Jar  tests  were  performed  with 
lime,  alum,  sodium,  aluminate,  ferric  sulfate,  and 
various  polymers  for  the  precipitation  of 
phosphates.  Various  points  of  addition  were  also 
tried,  and  the  point  of  contact  between  the 
reaerated  sludge  and  the  sewage  was  chosen  as  op- 
timal. I  to  2  mm  sand,  2  to  3  mm  sand,  and  granu- 
lar activated  carbon  were  used  as  filter  media  in 
three  separate  filters.  Test  results  showed  the  2  to  3 
nm  sand  to  be  best  for  both  effluent  polishing  and 
lenitrification.  BOD  removal  averaged  99%, 
suspended  solids  removals  averaged  98.5%, 
mosphorous  average  removal  was  8 1.8%,  and  pilot 
:olumn  nitrogen  removal  tests  showed  an  average 
eduction  of  92.3%.  The  carbon  supply  for  nitrifi- 
lation  was  methyl  alcohol  supplied  at  a  ratio  of  2.5 
ilcohol  to  nitrate  as  N.  Ferric  sulfate  addition  at 
!:l  Fe:P  was  found  to  remove  80%  of  the 
thosphates  or  3:1  Fe:P  for  90%  removals  without 
lamage  to  the  activated  sludge  and  without  inter- 
erring  with  denitrification.  (Lowry-Texas) 
V71-11384 


OLYELECTROLYTE  CONDITIONING  OF 
XUM  SLUDGES, 

'irginia     Polytechnic     Inst,     and     State     Univ., 

Hacksburg. 

lenry  M.  Bugg,  Paul  H.  King,  and  Clifford  W. 

.andall. 

Durnal  of  the  American  Water  Works  Association 

ol  62,  No.    12,  p  792-795,  6  fig,   1   tab,  6  ref. 

»WRR  Project  A-030-VA  ( I ). 

'escriptors:  'Water  treatment,  'Sludge,  Water 
ollution  control,  Dewatering,  Zeta  potential, 
acuum  filtration,  Mixing,  Neutralization,  Adsorp- 
on,  Biochemical  oxygen  demand,  Toxicity, 
ydrogen  ion  concentration.  Waste  water  treat- 
ent. 

lentifiers:  'Polyelectrolytes,  'Chemical  condi- 
oning,  'Alum  sludges,  Specific  resistance,  Chemi- 
il  dosage,  Alum ,  Jar  tests,  Seeding. 

'ater  treatment  plant  wastes,  once  of  little  or  no 
jncern,  have  been  recognized  as  another  source 

pollution  of  our  nation's  waterways.  The  major 
>rtion  of  these  wastes  is  alum  sludge,  a  sludge  of 
>or  drainability  necessitating  the  use  of  some 
lemical  conditioning  agent  to  enable  rapid  de- 
atering  of  such  sludges  by  either  gravity  drainage 

vacuum  filtration.  Synthetic  organic  polymers 
:re  tested  for  this  purpose.  Primary  variables  in- 
stigated were  system  pH,  solids  concentration  of 
e  sludge,  time  of  mixing,  and  the  nature  and  dose 

polyelectrolyte  used.  Two  cationic  (Nalco  605 
id  610),  two  nonionic  (Nalco  670  and  671),  and 
ree  anionic  (Nalco  673,  674,  and  675)  were 


chosen  for  the  study.  Specific  resistance  and  Zeta 
potential  of  the  sludges  were  monitored.  All 
polyelectrolytes  investigated  improved  the  de- 
watering  characteristics  of  the  sludge,  while 
anionic  polymers  were  somewhat  superior  to 
nonionic  polymers  and  significantly  superior  to  ca- 
tionic agents.  The  ability  of  the  sludge  to  be  more 
readily  dewatered  after  conditioning  was  attributed 
to  molecular  bridging  between  the  molecules.  Elec- 
trostatic forces  were  apparently  overwhelmed  by 
the  stronger  chemical  forces.  Data  also  indicated  a 
possibility  of  polymer  overdose  producing  deleteri- 
ous effects.  Dosage  should  be  calculated  on  a  wt  of 
polymer/wt  of  solids  rather  than  a  wt  of 
polymer/volume  of  sludge  basis.  (Lowry-Texas) 
W71-11385 


UPFLOW  FILTRATION  USING  THE  IMMEDI- 
UM  FILTER, 

Peacock  Brothers  Ltd.,  Montreal  (Quebec). 
B.  Hutchinson. 

Water  and  Pollution  Control,  Vol  108,  No.  10  Oc- 
tober, 1 970,  p  1 7- 1 8, 4  fig,  1  tab,  2  ref. 

Descriptors:  'Filtration,  'Water  purification. 
Sands,  Biochemical  oxygen  demand,  Turbidity, 
Color,  Flow  rates,  Iron,  Manganese,  Tertiary  treat- 
ment, 'Waste  water  treatment. 
Identifiers:  'Upflow,  'Compression  arches. 
Suspended  solids,  Backwashing. 

Interest    in    improving    conventional,    downward 
flow,  rapid,  sand  water  filtration  has  led  to  several 
new  developments  in  filtration.  It  has  long  been 
recognized  that  sand  beds  in  downflow  filters  are 
size    graded    after    backwashing    in    exactly    the 
reverse  order  as  that  which  would  provide  both  op- 
timum removals  and  optimum  operational  charac- 
teristics.   Flow    therefore    should    be    introduced 
through  the  bottom,  but  in  that  case  the  bed  would 
expand.  Bitflow  filters  introducing  the  raw  water  to 
both  the  top  and  the  bottom  simultaneously,  were 
an  early  attempt  to  prevent  bed  expansion.  How- 
ever, the  effluent  quality  was  dependent  upon  the 
poorest  quality  of  filtration  of  the  two  filters,  and 
the  downflow   filtration   was  again   limiting.  The 
grid-type  immedium  filter  was  developed  using  a 
steel  grid  to  hold  the  bed  in  compression.  These  fil- 
ters have  been  applied  not  only  to  water  treatment, 
but  to  effluent  treatment  as  well.  The  more  obvious 
advantages  of  immedium   upflow   filtration   have 
been  determined  as:  ( 1 )  for  a  given  filtration  speed 
a  better  quality  effluent  is  obtained;  (2)  with  poor 
feeds,  good  removals  can  still  be  obtained  without 
sacrificing  the  flow  rate;  (3)  for  a  given  rate  of  flow 
and      clogging      head,      longer      runs      between 
backwashes  are  possible;  (4)  use  of  raw  water  for 
backwashing  represents  a  direct  savings;  and  (5) 
the  system  permits  a  smaller  area  of  bed  to  be  used 
and  possibly  a  smaller  number  of  filters.  Work  is 
continuing  to  determine  optimum  media  size  and 
composition  of  filter  beds  for  various  applications. 
Catalytic  media  for  iron  and  manganese  removal 
and  dolomitic  media  for  stabilization  of  water  con- 
taining aggressive  carbon  dioxide  are  also  being 
studied.  (Lowry-Texas) 
W71-11386 


MEAT  PACKING  WASTES  RESPOND  TO 
MANY  TREATMENT  METHODS. 

Environmental  Science  and  Technology,  Vol  5 
No.  7,  July  1971,  p  590-592. 

Descriptors:  'Industrial  wastes,  'Farm  wastes,  Cat- 
tle, Sheep,  Oxidation  lagoons,  Trickling  filters, 
Flotation,  Activated  sludge,  Sedimentation,  Coagu- 
lation, Flocculation,  Temperature,  Anaerobic 
digestion,  Cost  analysis,  'Waste  water  treatment. 
Identifiers:  'Slaughterhouse  wastes,  Viscera,  Hair, 
Blood,  Oxidation  lagoons,  Rotating  biological  con- 
tactors. 

1 37  million  cows,  pigs,  and  lambs  were  slaughtered 
in  1970.  Waste  products  from  a  medium  sized 
packing  plant  were  shown  to  have  a  population 
equivalent  of  100,000  people.  A  gallon  of  blood 


alone,  with  a  BOD  in  excess  of  1 50,000  ppm  has 
the  same  oxygen  demand  as  the  daily  wastes  from  7 
to  8  people.  However,  much  of  the  blood,  scrap, 
and  grease  produced  is  of  sufficient  economic 
value  to  justify  recovery.  Nearly  all  packing  plants 
have  a  catch  basin  or  holding  tank  providing  at 
least  a  20  min.  detention  time  for  recovery  of 
scraps  and  grease.  Further  treatment  methods  have 
been  well  documented,  and  include  lagoon 
systems,  air  flotation,  activated  sludge,  trickling  fil- 
ters, rotating  biological  contactors,  oxidation 
ditches,  and  anaerobic  contactors  followed  by 
polishing  lagoons.  Several  construction  options  are 
also  available,  depending  upon  the  situation;  (1) 
plants  may  construct  their  own,  in-house  treatment 
facilities;  (2)  plant  effluent  may  be  discharged 
directly  to  a  municipal  sewer  in  cases  where  the 
municipal  plant  has  sufficient  capacity;  and  (3)  the 
municipality  may  build  a  new  treatment  plant  for 
the  slaughterhouse  wastes,  operate  it,  and  charge 
the  slaughterhouse  for  the  services.  An  example  of 
the  third  alternative  is  presented.  (Lowrv— Texas) 
W71-11387 


HANDLING  DYE  WASTES  IN  A  MUNICIPAL 
PLANT, 

Tarboro  Water  Pollution  Control  Plant,  N.C. 
Ronald  Williamson. 

Public  Works,  Vol  102,  No.  1,  January  1970,  p  58- 
59,  1  fig,  2  tab. 

Descriptors:  'Waste  water  treatment,  'Domestic 
wastes,  'Industrial  wastes,  Trickling  filters,  Rocks, 
Sedimentation,  Biochemical  oxygen  demand, 
Chlorination,  Chemical  precipitation,  Floccula- 
tion, Coagulation,  Cost  analysis,  North  Carolina, 
Treatment  facilities. 

Identifiers:  'Dye  wastes,  Suspended  solids,  Tar- 
boro. 

The  Water  Pollution  Control  Plant  at  Tarboro, 
North  Carolina  was  designed  to  handle  1.3  mgd  of 
municipal  wastes,  employing  sedimentation, 
biochemical  oxidation  by  trickling  filter,  and 
chlorination.  Commissioned  in  1960,  the  plant 
functioned  well  even  without  the  chlorine  facilities 
until  the  area  became  a  center  for  fabric  dyeing.  By 
late  1969,  the  industry  contributed  295,000  gpd  of 
dye  waste,  or  40%  of  the  total  influent.  Reductions 
of  both  BOD  and  suspended  solids  had  dropped 
from  the  80%  range  to  the  60%  range.  In  February 
of  1970,  chlorination  of  the  effluent  at  20  mg/1  was 
instituted  as  a  corrective  measure.  BOD  reductions 
obtained  ranged  from  85  to  95%.  In  June  1970, 
flocculation  tests  were  begun,  using  alum  as  the 
flocculant.  BOD  reduction  through  the  plant  was 
90%  before  chlorination,  and  97%  after  chlorina- 
tion. Suspended  solids  removals  averaged  in  excess 
of  97%.  Once  the  fact  that  a  high  degree  of  treat- 
ment could  be  achieved  was  established,  a  cost 
analysis  was  made.  Costs  for  alum  flocculation  plus 
chlorination  ranged  from  $50-75  per  day. 
Chlorination  alone  amounted  to  $  1 0  to  $  1 5  per  day 
but  did  not  reduce  suspended  solids.  Alum  floccu- 
lation, on  the  other  hand,  did  provide  acceptable 
removals  both  of  BOD  and  suspended  solids  at  a 
cost  of  $35  to  $60  per  day  when  used  alone. 
Further  cost  comparisons  using  polyelectrolyte 
coagulant  aids  are  continuing.  (Lowrv-Texas) 
W71-11388 


PLASTIC  PACKED  TRICKLING  FILTERS 
MINIMIZES  CHANCE  OF  PLUGGING. 

Water  and  Pollution  Control,  Vol  108,  No.  10  Oc- 
tober, 1970,p  25-26,  4  fig. 

Descriptors:  'Trickling  filters,  'Plastics,  'Rocks, 
Design  criteria,  Organic  loading,  Ponding,  Sludge, 
Sedimentation,  Biochemical  oxygen  demand,  Ac- 
tivated sludge,  Oxidation  lagoons,  Waste  water 
treatment,  'Filtration. 

Identifiers:  'Plastic  filter  media,  'Plugging,  Bulk- 
ing. 

Trickling  filters,  in  common  use  some  thirty  years 
ago,  have  been  largely  abandoned  in  favor  of  the 
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activated  sludge  process.  Primary  reasons  for  this 
abandonment  resulted,  not  from  the  theory  or  the 
actual  mechanisms  involved,  but  from  the  fact  that 
trickling  filters  were  made  of  rocks.  Surface  area  to 
volume  of  small  rocks  could  never  be  accurately 
measured,  hence  no  actual  design  optimizations 
were  possible.  Also,  it  was  impossible  to  control  the 
size  of  the  open  spaces  for  both  air  and  liquid 
passage,  resulting  in  limitations  to  the  strength  and 
character  of  the  waste  treated  and  causing  frequent 
plugging.  Finally,  a  massive  support  system  was 
needed,  limiting  the  actual  filter  depth.  Plastic 
trickling  filter  media  incorporates  a  special  design 
of  high  void  space,  permitting  free  air  passage, 
minimizing  plugging,  and  allowing  operation  at 
high  organic  loadings.  Organisms  which  slough  off 
of  the  uniform  areas  are  easily  settleable.  BOD 
removal  efficiencies  have  been  shown  to  vary  from 
85%  at  100  lb  BOD/1000  cu  ft/day  to  45%  at  400  lb 
BOD/1000  cu  ft/day,  making  the  filters  particularly 
suitable  for  high  strength  wastes.  Systems  combin- 
ing plastic  filters  with  aerated  lagoons  for  effluent 
polishing  are  being  researched.  (Lowry-Texas) 
W71-11389 


SURVEY    OF    DESALTING    PROCESSES    FOR 
USE  IN  WASTEWATER  TREATMENT, 

Oak  Ridge  National  Lab.,  Tenn. 

I.  Spiewak. 

Oak     Ridge     National     Laboratory     Publication 

ORNL-HUD-21UC-41-Health  and  Safety,  31  p,  10 

fig,  2  tab,  1 9  ref.  AEC-HUD  Contract  No.  W-7405- 

eng-26. 

Descriptors:  'Desalination  processes,  *  Water 
reuse,  Separation  techniques,  Demineralization, 
Filtration,  Biological  treatment,  Tertiary  treat- 
ment, Activated  carbon,  Adsorption,  Reverse  os- 
mosis, Electrodialysis,  Distillation,  Membranes, 
Brines,  Organic  matter.  Nutrients,  Sludge  disposal, 
Temperature,  Incineration,  Water  supply,  Cost 
analysis,  *  Waste  water  treatment. 
Identifiers:  'Hyperfiltration. 

A  review  of  the  major  aspects  of  desalting 
technology  was  conducted  and  the  more  promising 
methods  were  reviewed.  These  mechanisms  in- 
cluded electrodialysis,  reverse  osmosis,  dynamic 
membrane  hyperfiltration,  and  distillation.  Nearly 
all  of  the  processes  lead  to  a  product  water  of 
greater  purity  than  that  of  most  natural  waters 
presently  used  for  municipal  supplied.  These 
processes  also  produce  a  resultant  concentrate 
which  is  very  difficult  to  dispose  of.  Using  a 
hypothetical  city  of  one  million  population,  these 
processes  were  used  to  formulate  cost  estimates  for 
various  systems  alternating  between  complete  recy- 
cle and  no  recycle.  Use  of  present  desalting 
techniques  would  increase  the  cost  of  sewage  treat- 
ment by  as  much  as  4  times.  By  incorporating  water 
supply  and  waste  water  treatment,  use  of  desalting 
techniques  would  only  increase  the  total  system 
cost  by  about  30%,  from  19.3  cents/1000  gal  for 
conventional  supply  and  primary-secondary-tertia- 
ry-treatment to  24.7  to  2  6.0  cents/ 1000  gal  for 
complete  recycle  of  waste  water  using  both  mem- 
brane and  distillation  processes.  As  pollutional  laws 
become  increasingly  stringent  with  regard  both  to 
organics  and  excessive  nutrients,  such  a  process 
becomes  ever  more  attractive.  (Lowry-Texas) 
W7I-I  1390 


FILTER    PRESS    COSTS    VERSUS    LAND    DE- 
MAND, 

Upper   Thames    Main    Drainage    Authority,   (En- 
gland). Walsall  Works. 
B.  R.  Edmondson. 
Surveyor,  Vol  CXXX  VI,  No.  4075,  I  7  July  1970. 

Descriptors:  'Sludge  disposal,  'Drying,  Solid 
wastes,  Cost  comparisons.  Lagoons,  Drainage  en- 
gineering. Filtration,  Beds,  Land,  Dewatering, 
Solids,  Sedimentation,  Sewage  treatment.  Pollution 
abatement.  Costs,  Oxidation  lagoons.  Waste  water 
treatment. 
Identifiers:  'Filter  presses,  Cake,  Plate,  Press. 


Sludge  drying  is  a  low  cost  means  of  sewage  treat- 
ment which  has  been  very  popular  especially  since 
it  only  requires  enough  land  to  allow  for  drying  and 
lagoons  to  receive  what  the  beds  cannot  handle. 
Walsall  Corporation  and  later  the  Upper  Thame 
Drainage  Authority,  which  assumed  the  corpora- 
tion's responsibilities  for  sewerage,  was  using  the 
sludge  drying  process  when  difficulties  arose.  The 
sludge  drying  area  was  fully  loaded,  other  sites 
were  hard  to  find,  land  costs  had  risen  steeply,  and 
a  motorway  was  routed  through  the  area  in  which 
the  lagoons  which  held  the  excess  sludge  were  situ- 
ated. In  addition,  sludge  accumulation  during  the 
winter  months,  annual  increases  in  stockpiles  of 
dried  sludge,  danger  of  increases  in  pollution  due  to 
smell  nuisance,  and  fire  hazards  were  problems.  In 
1969,  the  filter  press  method  of  drying  was  in- 
stalled. The  mechanical  drying  method  was  more 
expensive  than  natural  drying,  but  it  also  had  ad- 
vantages. Tests  were  made  to  discover  the  most 
practical  press  size  to  use  in  the  new  system,  and  it 
was  shown  that  a  small  5  I  in2  plate  was  in  general 
better  than  that  of  a  press  with  a  larger  plate.  The 
cake  thus  produced  has  a  moisture  content  some  4- 
5%  lower  than  that  produced  by  the  other  press. 
The  cost  per  ton  of  dried  solids  from  the  drying 
beds  was  57-7  shillings  per  ton,  while  the  press 
plant  costs  were  149-9  shillings  per  ton  of  dry 
solids.  Although  the  filter  press  method  may  seem 
more  expensive,  the  expenses  seem  negligible  when 
compared  to  the  reduced  need  for  air  pollution 
control  of  smell  and  smoke,  improvements  of  the 
aesthetics  of  the  area  and  reduction  of  the  demand 
for  land.  (Atkins-Texas) 
W71-11391 


FACTORS  AFFECTING  THE  USE  OF  PU- 
RIFIED SEWAGE  EFFLUENTS  FOR  COOLING 
PURPOSES, 

Johannesburg  Municipality  (South  Africa). 

D.  W.Osborn. 

Water  Pollution  Control,  Vol  69,  No.  4,  p  456-464, 

5  fig,  1  tab,  1  ref. 

Descriptors:  'Cooling  water,  'Electric  power 
plants,  'Water  reuse,  Cooling  towers,  Dams,  Al- 
gae, Hydrogen  ion  concentration,  Temperature, 
Alkalinity,  Nitrification,  'Corrosion,  Carbon  diox- 
ide, Solubility,  'Phosphates,  Chemical  precipita- 
tion, Filtration,  Ammonia,  Water  purification, 
Waste  water  treatment. 
Identifiers:  'Nitric  acid,  'Langelier  Index. 

One  of  the  more  important  problems  involved  in 
using  purified  sewage  effluent  as  cooling  water  for 
power  stations  has  been  the  oxidation  of  ammonia 
to  nitric  acid.  Serious  corrosion  damage  to 
concrete  and  metal  fixtures  has  been  the  result  in 
several  instances.  In  addition  to  corrosion, 
phosphate  precipitation  from  low  alkalinity,  low 
pH  waters  has  also  caused  many  problems  in  lines 
and  pumps.  Therefore,  construction  of  the  new  Or- 
lando power  station  included  a  large  dam.  The  65 
acre  area,  180  x  10  6  gal.  volume  formed  by  the 
dam  served  as  a  maturation  pond  in  which  the  am- 
monia present  in  the  water  is  slowly  distilled  off  and 
not  converted  to  nitric  acid.  The  pond  is  main- 
tained at  2  4C  the  year  round,  so  that  ammonia  and 
BOD  removals  can  continue  during  both  summer 
and  winter  conditions.  During  this  detention 
period,  the  algae  also  raise  the  pH  levels  of  the 
water  to  the  point  where  phosphate  is  precipitated 
out  before  it  can  foul  the  pipes  and  valves  of  the 
cooling  towers.  The  operational  experience  needed 
to  correct  these  problems  was  gained  over  a  30 
year  period.  Successful  utilization  of  waste  water 
effluents  to  augment  scarce  water  supplies  has  long 
been  a  way  of  life  in  Johannesburg,  and  the  ex- 
perience gained  there  has  contributed  much  to  the 
new  technology  of  water  re-use.  (Lowry-Texas) 
W7I-I1393 


GROWN-UP  COMPANY  TOWN  COPES  WITH 
POLLUTION  PROBLEMS, 

WareShoals.S.C. 

F.  C.  McLane. 

Public  Works,  Vol  101,  No.  9,  September  1970,  p 

99-100. 


Descriptors:  'Cost  analysis,  'Economics,  'Govern- 
ment supports,  Local  government,  'Treatment 
facilities,  Water  supply,  Industrial  wastes,  Sewage 
disposal,  Lagoons,  Grants,  Financing,  Operating 
costs,  Construction  costs,  Waste  water  treatment. 
Design  criteria,  Specifications,  South  Carolina. 
Identifiers:  Ware  Shoals  (So  Car),  Riegel  Textile 
Corp. 

The  people  of  Ware  Shoals,  South  Carolina  were 
faced  with  the  double  task  of  dealing  with  pollution 
and  organizing  a  new  city  government  in  1967, 
when  it  was  incorporated.  Preliminary  engineering 
plans  were  made  and  a  bond  issue  of  $800,000  was 
voted.  In  1968,  Riegel  Textile  Corporation,  the 
company  which  originally  established  the  town  and 
had  provided  many  services  before  incorporation, 
offered  the  idea  of  building  a  joint  induatri- 
al/domestic  lagoon  for  the  disposal  of  domestic 
sewage  and  industrial  wastes.  Ware  Shoals  will 
build,  own,  and  operate  the  facility,  while  Riegel 
has  contracted  to  pay  approximately  90%  of  the 
construction  and  operating  costs.  This  proposal 
was  advantageous  to  the  city  in  many  ways:  ( 1 )  the 
site  offered  was  the  only  practical  one  for  the  loca- 
tion of  the  largest  lagoon  in  the  proposed  system, 
thereby  saving  a  switch  to  another  type  of  system, 
(2)  the  town  saved  $60,000  in  construction  costs. 
Riegel  also  benefitted  in  that  it  would  save 
$300,000  in  costs  due  to  town's  being  able  to  ob- 
tain Federal  Water  Pollution  Control  grant  moines. 
Although  the  town  had  a  water  system  of  sorts,  it 
was  bery  inadequate  due  to  age,  corrosion,  and 
small  pipes.  There  was  no  treatment  of  domestic 
sewage  at  all,  and  industrial  waste  was  emptied  into 
the  Saluda  River  after  only  partial  treatment.  Plans 
call  for  extension  of  water  lines,  repair  and  replace- 
ment of  other  lines,  extension  of  the  sewer  system 
to  almost  all  areas  of  town,  and  construction  of  two 
lagoons  on  one  side  of  town  and  the  large  com- 
bined lagoon  on  the  River.  (Adkins-Texas) 
W71-I  1394 


DESIGN  AND  OPERATING  EXPERIENCES 
USING  DIFFUSED  AERATION  FOR  SLUDGE 
DIGESTION, 

Gilbert  Associates,  Inc.,  Reading,  Pa. 

Lewis  E.  Ritter. 

Journal  Water  Pollution  Control  Federation,  Vol 

42, No.  10,  Oct.  1970,p  1782-1791 ,  6  fig,  3  tab. 

Descriptors:  'Treatment  facilities.  Cost  com- 
parisons, 'Anaerobic  conditions,  'Aerobic  condi- 
tions, 'Digestion,  Aeration,  Sludge,  Hydrogen  ion 
concentration,  Temperature,  Oxidation-reduction 
potential,  Odors,  Lime,  Coagulation,  Dewatering, 
Methane,  Electric  power  costs,  Cost  analysis, 
Waste  water  treatment,  Costs. 

Three  sewage  treatment  plants,  having  modifica- 
tions of  the  activated  sludge  process  and  aerobic 
sludge  digestion  with  diffused  aeration  were  stu- 
died to  determine  the  actual  performance  and  cost 
figures  of  such  systems.  Two  of  the  systems 
received  little  or  no  industrial  waste,  while  industri- 
al wastes  contributed  nearly  70%  of  the  influent  to 
the  third  plant.  The  plants  population  equivalents 
served  ranged  from  7,500  for  the  largest  to  3,650 
for  the  smallest.  All  three  plants  were  loaded  at  or 
near  their  design  capacity,  and  all  produced  a  sta- 
ble, readily  dewaterable  sludge,  useful  for  soil  con- 
ditioning and  fertilizing.  Aerobic  digestion, 
although  not  producing  as  great  a  reduction  of 
volatile  solids  as  did  anaerobic  processes,  was 
neither  inhibited  as  easily  nor  was  it  plagued  by  foul 
odor  problems.  Present  design  criteria  of  3.0  to  5.0 
ft3/population  equivalent  of  digester  volume  and 
1 .0  ft2/population  equivalent  of  drying  bed  area 
were  shown  to  be  sufficient  within  the  limitations  of 
prevailing  weather  conditions,  etc.  Aeration  rates 
in  actual  practice  have  been  found  to  vary  between 
25  and  30  cfm/1000  ft3,  slightly  above  the  recom- 
mended 20  cfm/1000  ft3.  Average  power  costs 
were  computed  and  found  to  be  $2.l8/yr/lb  of 
BOD  received/day,  or  $.37/yr/population.  Below 
population  of  8,000  operating  costs  for  aerobic 
digestion  were  less.  At  8,000  or  above,  the  situation 
reversed.  (Lowry-Texas) 
W7I-I  1395 
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MONITORING     FOR     LAS     IN     NORTHERN 
CALIFORNIA  SLUDGE  DIGESTERS, 

California  Univ.,  Berkeley.  Sanitary  Engineering 

Research  Lab. 

S.A.Klein. 

Sanitary  Engineering  Research  Laboratory  Report 

No.  69-9,  36  p,  2  fig,  4  tab,  1 2  ref. 

Descriptors:  *Anaerobic  digestion,  'Detergents, 
•Alkyl  benzenesulfonates,  'Linear  alkylate  sul- 
fonates, Biodegradation,  Anaerobic  conditions, 
Adsorption,  Sampling,  Monitoring,  Sands,  Califor- 
nia, Waste  water  treatment.  Sludge  digestion. 
Digestion. 
Identifiers:  'Digester  failure. 

Accusations  have  been  widespread  that  anionic  de- 
tergents are  often  times  responsible  for  digester 
failure.  A  number  of  digesters  were  carefully  moni- 
tored and  analyzed  to  determine  whether  or  not 
LAS  did  cause  digester  upset.  Work  performed  in 
England  established  the  1.0%  (dry  solids  basis) 
level  as  being  the  critical  level.  Methylene  Blue  Ac- 
tive Substances  (MBAS)  levels  in  California 
digesters  were  found  to  be  0.5%  or  less  in  the  raw 
sludge.  Circulating  digester  sludge  was  found  to 
contain  200  to  400  mg/l  (1.0  to  1.5%  dry  solids), 
also  below  the  reported  retardation  level  of  600  to 
900  mg/l  for  digester  sludge.  Bottom  sludge  sam- 
ples yielded  an  average  of  1000  mg/l  MBAS,  only 
0.5%  MBAS  on  a  dry  solids  basis  due  to  the  greater 
total  solids  concentration.  Therefore,  the  effective 
parameter  was  taken  to  be  reduced  digester  capaci- 
ty and  not  LAS  concentration.  Although  the  cause 
sf  the  unusual  number  of  digester  upsets  during 
1963-1967  remains  unknown,  trouble  free  per- 
formance since  that  time  supplemented  by  the  data 
>btained  here  essentially  preclude  LAS  concentra- 
ionsas  the  causative  agent.  (Lowry-Texas) 
W7I-1I397 


rHE  EFFECTIVENESS  OF  A  CONTACT 
iTLTER  FOR  THE  REMOVAL  OF  IRON  FROM 
GROUND  WATER, 

Uaska  Univ.,  College.  Inst,  of  Water  Resources. 
:or  primary  bibliographic  entry  see  Field  05F. 
V7I-11399 


VATER  QUALITY  MEASUREMENTS  BY  SODI- 
IM  ION  ANALYSIS  FOR  BOILER  FEED- 
VATER  APPLICATIONS, 

.eeds  and  Northrup  Co.,  North  Wales,  Pa.  Analyti- 

al  Equipment  Div. 

or  primary  bibliographic  entry  see  Field  05A. 

m-11482 


VISUAL      DEMONSTRATION      OF      THE 
ENEFICIAL  EFFECTS  OF  SEWAGE  TREAT- 
IENT  FOR  PHOSPHATE  REMOVAL  ON  PAR- 
ICULATE       MATTER       PRODUCTION       IN 
RATERS  OF  LAKES  ERIE  AND  ONTARIO, 
isheries  Research   Board  of  Canada,   Winnipeg 
Manitoba).  Freshwater  Inst.;  and  Ontario  Water 
esources  Commission,  Toronto, 
or  primary  bibliographic  entry  see  Field  05C. 
'71-11507 


ILTERABILITY  OF  STREPTOCOCCAL  L- 
ORMS, 

orth  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Bac- 

riology  and  Immunology. 

iscilla  B.  Wyrick,  and  Harry  Gooder. 

iurnal  of  Bacteriology,  Vol  105,  No  l,p  284-290 

inuary  1971.2  fig,  6  tab,  28  ref. 

escriptors:  'Filtration,  'Streptococcus,  Bacteria, 
nalytical  techniques,  Cultures,  Isolation,  Waste 
ster  treatment,  Water  treatment, 
entifiers:  Streptococcus  faecium. 

le  filterability  of  the  broth-grown  stable  L-form 
rived  from  Streptococcus  faecium  F24  was 
sted  by  filtration  under  the  influence  of  varying 
lounts  of  applied  pressure.  A  decrease  in  the 
ire  size  of  the  filter  resulted  in  a  corresponding 
crease  in  viable  count,  but  no  major  effect  was 


noted  due  to  the  different  pressures  applied.  Serial 
filtration  of  a  deoxyribonuclease-treated  L-form 
culture  in  the  mid-logarithmic  phase  of  growth 
resulted  in  recovery  of  viable  L-forms  from  the 
0.45  micron  filtrate  but  not  from  the  02  2  micron 
filtrate.  It  is  possible  that  disruption  of  the  L-form 
bodies  with  release  of  small  viable  elements  had  oc- 
curred. Protoplasts,  diluted  in  an  osmotic  stabilizer, 
were  filtered  similarly;  L-forms  could  be  grown 
from  the  filtrate  passing  through  the  filters  of  0.45 
micron  or  greater.  Filtration  of  the  parent 
streptococci  gave  rise  to  streptococcal  colonies 
from  the  1.2  micron  filtrate  only.  (McCann-Bat- 
telle) 
W7I-I1539 


CERTIFICATION  OF  FACILITIES  FOR  TAX 
AMORTIZATION  PURPOSES. 

Administrative  Procedures  Manual,  California 
Water  Resources  Control  Board,  Sacramento 
Calif,  p  45-47,  G-l  thru  G-2(  1970).  5  p,  append. 

Descriptors:  'California,  'Treatment  facilities, 
•Costs,  'Amortization,  Water  pollution,  Water 
pollution  control,  Waste  treatment,  Industrial 
wastes,  Pollution  abatement,  Water  pollution 
sources,  Water  quality.  Water  quality  control, 
Standards,  Waste  disposal,  Legislation,  Legal 
aspects,  Profit,  Government  finance,  Estimated 
benefits,  Taxes,  Administrative  agencies.  Adoption 
of  practices. 

Applications  for  certification  of  waste  treatment 
facilities  for  tax  amortization  purposes  shall  be  sub- 
mitted to  the  Secretary  of  the  Interior.  They  shall 
contain  the  following  information:  (1)  a  descrip- 
tion of  the  property,  including  necessary  engineer- 
ing drawings  and  a  description  of  the  function  and 
operation  of  the  facility;  ( 2)  a  site  map  of  the  facili- 
ty's location;  (3)  a  description  of  the  industrial 
operation  that  the  facility  will  service;  (4)  a 
description  of  the  quantitative  and  qualitative  ef- 
fect of  the  facility  in  removing  wastes;  and  (5)  the 
amount  of  profits  to  be  derived  through  recovery  of 
wastes  in  operating  the  facility.  Pursuant  to  the 
Water  Code,  a  waste  discharge  report  must  be  sub- 
mitted with  the  application.  Administrative 
procedures  for  handling  applications  are 
established  for  the  regional  staff  and  the  state 
board.  Certification  will  be  recommended  if:  (1) 
the  facility  is  in  conformity  with  state  plans,  ap- 
plicable water  pollution  control  programs,  and 
water  quality  standards  established  pursuant  to  the 
Federal  Water  Pollution  Control  Act  and  (2)  there 
is  a  reasonable  assurance  that  the  facility  is  in  com- 
pliance with  applicable  waste  discharge  require- 
ments. Other  provisions  establish  time  schedules 
for  processing  applications.  (Gallagher-Florida) 
W7I-11558 


WASTE  DISCHARGE  PERMIT  AND  REPORT- 
ING REQUIREMENTS. 

Montana  State  Board  of  Health,  Helena. 

Regulation  No  52.40-10,  Montana  State  Bd  of 
Health,  Helena,  Mont,  4  p. 

Descriptors:  'Montana,  'Water  pollution  control, 
•Sewage  disposal,  'Administrative  agencies,  Pollu- 
tion abatement,  Permits,  Regulation,  Industrial 
wastes,  State  governments,  Legal  aspects,  Water 
use,  Treatment  facilities,  Water  pollution,  Water 
quality  control,  Administrative  decisions,  Adoption 
of  practices. 

This  regulation  pertains  to  the  submission  of  treat- 
ment facility  reports,  plans,  and  specifications  and 
the  issuance  of  permits  for  the  discharge  of  sewage 
and  other  wastes  into  state  waters.  It  is  herein 
declared  unlawful  to:  ( 1 )  cause  water  pollution  or 
to  place  any  wastes  in  a  location  where  water  pollu- 
tion may  result;  or  (2)  conduct,  without  a  current 
permit,  certain  enumerated  activities  such  as 
operating  a  disposal  system  which  discharges  into 
state  waters.  The  Board  of  Health  may  issue  or 
revoke  orders  for  pollution  abatement  and  issue, 


revoke,  or  deny  permits  for  waste  discharge.  Per- 
mits for  new  discharges  shall  be  issued  when  a 
review  indicates  that  pollution  will  not  occur.  Per- 
mits for  existing  discharges  will  be  issued  if  no 
water  pollution  exists.  If  a  permit  violation  causes 
damage  to  a  water  use  revocation  may  be  ordered 
immediately  without  a  hearing.  Reports,  plans,  and 
specifications  shall  be  submitted  for:  ( I )  new  or  ex- 
isting disposal  systems  and  treatment  works,  ( 2)  ex- 
tensions to  factories  for  operations  which  will  cause 
increased  waste  discharge,  and  (3)  new  outlets  for 
sewage  discharge.  The  content  of  such  reports  is 
herein  detailed.  (Shelnut-Florida) 
W71-11585 


THE  MUSKEGON  COUNTY  WASTEWATER 
MANAGEMENT  SYSTEM. 

Muskegon  County  Board  of  Supervisor,  Mich. 

Bauer  Engineering,  Inc.,  Design  Consultant  report, 
Chicago,  Illinois,  July  1971,  16  p.  7  fig,  2  map,  2 
dwg,  2  chart. 

Descriptors:  'Waste  water  treatment,  'Manage- 
ment, Water  quality  control,  'Municipal  wastes, 
'Industrial  wastes,  'Water  reuse,  Michigan,  Urban 
areas.  Soils,  Water  purification,  Irrigation  efficien- 
cy, 'Sewage  treatment. 

Identifiers:  'Muskegon  County  (Mich),  'Waste- 
water management  system. 

The  steps  involved  in  the  Muskegon  County  waste- 
water management  system  are  described  in  detail. 
Wastewater  from  the  urban  areas  of  Muskegon 
County  is  piped  from  the  shoreline  to  an  inland  lo- 
cation where  it  receives  the  equivalent  of  conven- 
tional secondary  treatment.  The  water  is  stored  and 
disinfected,  and  then  is  spray  irrigated  on  a  variety 
of  crops.  The  water  is  purified  as  it  passes  through 
the  soil.  It  is  collected  in  an  underdrainage  system, 
which  is  constantly  monitored  to  maintain  water 
quality  standards.  The  water  is  discharged  to  the 
surface  waters  of  the  County  to  augment  low  flow. 
A  closed  system,  total  management  approach  is 
maintained.  The  wastewater  management  system  is 
further  discussed  in  terms  of  its  relation  to  existing 
conditions  in  the  County  and  its  future  impact  in 
the  Muskegon  County  area.  (Strachan-Chicaeo) 
W7I-1I601  6 


LINED  LAGOONS  PREVENT  POLLUTION   IN 
PARK  AREA. 

Public  Works,  Vol  102,  No  7,  p  79.  July  1971,  2 
photo. 

Descriptors:  'Oxidation  lagoons,  'Linings,  'Waste 
water  disposal,  'Water  pollution  control,  Oregon 
Parks.  ' 

Identifiers:  'Unipqua  National  Forest. 

The  construction  of  an  oxidation  lagoon  system 
near  Diamond  Lake  in  Oregon's  Unipqua  National 
Forest  is  discussed.  Four  ponds  were  constructed 
covering  an  area  of  about  thirty  acres  and  with  a 
water  depth  of  about  three  feet.  These  ponds  can 
be  operated  in  series  or  parallel.  An  auxiliary  pond 
which  was  unlined  was  built  to  receive  the  final  ef- 
fluent, thus  allowing  for  disposal  by  seepage  and 
evaporation.  The  lining  was  10-mil  polyvinyl 
chloride,  70  1/2  feet  wide  and  in  lengths  from  400 
to  600  feet.  There  were  twenty-eight  sheets  which 
were  overlapped  and  sealed  with  a  waterproof  ad- 
hesive, resulting  in  an  impervious  lining  for  the 
wastewater  lagoon.  At  the  end  of  the  test  period  the 
total  water  loss  was  only  5/8  inch,  solely  due  to 
evaporation.  (Strachan-Chicago) 
W7I-116I3 


DESIGN        CRITERIA        FOR        SEWERAGE 
SYSTEMS. 

Texas  State  Dept.  of  Health,  Austin.  Division  of 
Waste  water  Technology  and  Surveillance. 


1970.  44  p,  3  fig. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Descriptors:  'Texas,  'Design  criteria,  'Treatment 
facilities,  'Sewage  treatment,  Regulation,  Design, 
Standards,  Treatment,  Sludge  treatment,  Tertiary 
treatment,  Waste  treatment,  Chlorination,  Filtra- 
tion, Sanitary  engineering,  Sewage  disposal, 
Sewage  effluents,  Solids  contact  process,  Trickling 
filter,  Waste  water  treatment,  Pumping  stations, 
Piping  systems,  Safety  factors,  Technology, 
Legislation,  Legal  aspects. 

Rules  have  been  adopted  by  the  Department  of 
Health  to  insure  clarity  of  all  data  essential  for  con- 
sideration of  contemplated  sewerage  improvement 
projects,  to  establish  the  minimum  standardized 
basic  design  criteria  considered  necessary  to 
comply  with  effluent  quality  standards,  and  to  pro- 
vide facilities  designed  in  accordance  with  good 
health  engineering  practices.  Sewer  lines  shall  be 
designed  for  the  estimated  future  contributory 
population,  plus  adequate  allowance  for  infiltration 
and  institutional  and  industrial  flows.  In  the  selec- 
tion of  lift  station  sites  consideration  shall  be  given 
to  accessibility,  potential  nuisance  aspects,  and 
remoteness  from  populated  areas.  Design  specifica- 
tions for  lift  stations  are  enumerated.  Minimum 
parameters  for  waste  water  treatment  facilities  are 
prescribed.  Design  requirements  are  provided  for: 
(1)  preliminary  treatment  units,  (2)  Imhoff  tanks, 
(3)  contact  stabilization  facilities,  (4)  trickling  Al- 
ters, (5)  activated  sludge  facilities,  (6)  extended 
and  submerged  contact  aeration  facilities,  (7)  aero- 
bic digesters,  (8)  aeration  ditches,  (9)  stabilization 
ponds,  ( 10)  mechanical  aeration  systems,  and  (II) 
tertiary  treatment.  Provisions  for  sludge  processing 
and  digestion  are  prescribed.  Facilities  for 
chlorination  shall  be  provided  to  protect  the  public 
health.  Plant  design  shall  incorporate  all  necessary 
facilities  to  assure  safety.  Design  and  operation  fea- 
tures of  sewerage  plants  are  also  regulated.  (Shel- 
nut-Florida) 
W71-II640 


5E.  Ultimate  Disposal  of  Wastes 


A  STOCHASTIC  MODEL  FOR  MARINE 
WASTE  DISPOSAL, 

Tallinn     Polytechnic     Inst.     (USSR).     Scientific 

Research  Lab.  of  Sanitary  Technique. 

A.  Aitsam. 

International     Association     on     Water     Pollution 

Research,  Advances  in  Water  Pollution  Research, 

Proceedings    of    4th     International    Conference, 

Prague,  p  837-84  I,  1969.  6  p. 

Descriptors:  'Waste  water  disposal,  'Sea  water, 
•Water  quality  control,  'Sewage  disposal, 
'Stochastic  processes,  Economics,  Flow,  Pollu- 
tants, Diffusion,  Probability,  Mathematical  models. 

An  attempt  was  made  to  present  the  general 
scheme  and  basis  for  a  stochastic  model  for  pre- 
dicting water  quality  where  sewage  was  discharged 
into  the  marine  environment.  The  aim  of  the  en- 
gineering calculations  involved  in  the  discharge  of 
sewage  into  bodies  of  water  was  to  determine  what 
kind  of  economically  motivated  measures  should 
be  taken  to  guarantee  compliance  with  the  above 
mentioned  requirements.  Since  water  quality  de- 
pends on  a  large  number  of  simultaneously  acting 
factors  (water  flow,  discharge  of  sewage,  quantity 
of  pollutants  in  sewage,  rate  of  turbulence  in  the 
water  resource,  etc.)  each  of  which  in  its  turn  de- 
pends on  several  causes,  stochastic  processes  as  a 
mathematical  basis  were  used.  In  applying  a  proba- 
bility model  of  predicting  the  quality  of  the  water  it 
was  necessary  to  determine  the  standard  probabili- 
ty characteristics  of  the  changes  of  parameters  of 
the  water  quality.  The  standard  spectral  density  of 
the  parameter  from  the  equation  of  semi-empirical 
diffusion  at  a  given  spectrum  of  flows  of  the  water 
body  and  at  the  mathematical  expectation  of  the 
standard  was  determined.  ( Veverka-Cornell) 
W7  1-1098  I 


DIKED  DISPOSAL  AREA  NO.  2,  BUFFALO 
OUTER  HARBOR,  BUFFALO,  NEW  YORK. 

Army  Engineer  District,  Buffalo,  N.Y. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  719-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  environmental  state- 
ment, 2  March  1971.  3  p. 

Descriptors:  'Dikes,  'Solid  wastes,  'Environmen- 
tal effects,  'Land  fills.  Waste  disposal,  Dredging, 
Sedimentation. 

Identifiers:  'Environmental  surveys,  'New  York, 
Earthfills,  Sedimentation,  'Environmental  impact 
statements,  'Buffalo,  New  York,  'Solid  waste 
disposal. 

Project  Description-Diked  Disposal  Area  No.  2, 
known  locally  as  Times  Beach,  is  an  approximately 
forth-six  acre  alongshore  parcel  adjacent  to  and 
southerly  of,  the  United  States  Coast  Guard  Station 
in  the  Outer  Harbor  of  Buffalo,  New  York,  at  the 
easterly  end  of  Lake  Erie.  The  area,  approximately 
1,600  feet  long  by  1^00  feet  wide,  is  unused,  un- 
sightly, and  unattended.  Utilization  of  this  area  as  a 
small-boat-harbor  had  been  anticipated  by  place- 
ment of  rockfill,  made  available  during  previous 
harbor  deepening  operations,  to  form  portions  of  a 
dike  along  the  lakeward  side  of  the  area.  This  pro- 
ject proposes  completion  of  the  dike  as  shown  on 
the  attached  drawing,  and  subsequent  use  of  the 
area  as  a  place  of  containment  of  polluted  dredged 
material  from  Buffalo  Harbor  and  vicinity.  The 
filling  of  the  area  will  cause  loss  of  identity  to  a 
tract  of  land  having  fish  and  wildlife  resource 
values  low  to  moderate  in  character.  Short  term  ad- 
verse environmental  impacts  during  construction 
will  be  only  increased  traffic  and  odors. 
W7 1-10990 


ELVES  V  KING  COUNTY  (INJUNCTIVE  RE- 
LIEF AGAINST  MUNICIPAL  SEWAGE 
DISPOSAL). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I0995 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  TO  PROVIDE  ADDI- 
TIONAL PROTECTION  TO  MARINE  AND  WIL- 
DLIFE ECOLOGY  BY  PROVIDING  FOR  THE 
ORDERLY  REGULATION  OF  DUMPING  IN 
THE  OCEAN,  COASTAL,  AND  OTHER 
WATERS  OF  THE  UNITED  STATES. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-U160 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  TO  PROVIDE  ADDI- 
TIONAL PROTECTION  TO  MARINE  AND  WIL- 
DLIFE ECOLOGY  BY  PROVIDING  FOR  THE 
ORDERLY  REGULATION  OF  DUMPING  IN 
THE  COASTAL  WATERS  OF  THE  UNITED 
STATES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1162 


OCEAN  DUMPING:  THE  OCEANS  CRY  FOR 
HELP, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-I  1430 


AN  OVERVIEW  AND  FORECAST  OF  FEDERAL 
REGULATION  OF  VESSEL  DISCHARGES  AND 
SPILLS, 

Patton,  Blow,  Verill,  Brand  and  Boggs. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-I  1441 


ON  SHORE  FACILITIES  FOR  MARINE  WASTE 
DISPOSAL, 

American    Association    of   Port    Authorities.    En- 
vironmental Affairs  Committee. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-I  1446 


NAVAL      SHIPBOARD       WASTES,      FUTU1 
SYSTEMS    FOR    THEIR    TREATMENT    ANI 
DISPOSAL, 

Naval  Ship  Engineering  Center,  Hyattsville,  Md. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-I1452 


WASTE  MANAGEMENT  SYSTEMS  FOt 
RECREATIONAL  AND  COMMERCIAL  VEHI- 
CLES, 

Environmental  Protection  Agency,  Wash.,  DC. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-11454 


MARINE  PROTECTION  ACT  OF  1971  (A  BILL 
TO  REGULATE  THE  DUMPING  OF  MATERI- 
AL IN  THE  OCEANS,  COASTAL,  AND  OTHER 
WATERS  AND  FOR  OTHER  PURPOSES). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1488 


CONSTRUCTION  AND  USE  OF  WASTE 
DISPOSAL  WELLS. 

Oregon  Dept.  of  Environmental  Quality,  Salem. 

Oregon  Administrative  Rules  Compilation,  Oregon 
Department  of  Environmental  Quality,  Salem,  Ore, 
ch  340,  sees  44-005  thru  44-045  ( 1970).  3  p. 

Descriptors:  'Oregon,  'Well  permits,  'Waste 
disposal,  'Sanitary  engineering,  Regulation,  Per- 
mits, Administrative  agencies,  State  governments, 
Local  governments,  Legal  aspects,  Well  regula- 
tions, Planning,  Water  resources  development, 
Subsurface  waters,  Sewage  disposal,  Sewage  treat- 
ment, Environmental  engineering,  Industrial 
wastes,  Public  health,  Water  pollution  sources, 
Waste  treatment,  Ultimate  disposal,  Groundwater, 
Supervisory  control  (Power). 

A  waste  disposal  well  is  defined  as  any  natural  or 
man-made  hole,  crevasse,  fissure,  or  opening  in  the 
ground  which  is  used  or  is  intended  to  be  used  for 
the  disposal  of  sewage,  industrial,  agricultural  or 
other  wastes.  Certain  authorized  and  regulated 
openings  are  excepted.  The  State  Department  of 
Environmental  Quality  shall  authorize  certain 
governmental  entities  as  approved  permit  issuing 
agencies.  It  shall  be  necessary  to  get  a  permit  from 
such  an  agency  in  order  to  construct  or  put  in 
operation  any  waste  disposal  well  for  the  disposal 
of  sewage.  It  shall  be  necessary  to  obtain  a  permit 
from  the  Department  of  Environmental  Quality  if 
the  well  is  for  the  disposal  of  sewage  from  a  system 
serving  more  than  25  families  or  100  people  or 
wastes  other  than  sewage.  A  permit  from  the  De- 
partment shall  be  required  for  anyone  maintaining 
or  using  any  waste  disposal  well  after  January  1, 
1975.  Any  permit  shall  be  issued  only  in  geographi- 
cal areas  where  the  governmental  unit  legally 
authorized  to  provide  sewerage  services  has  filed 
an  approved  sewerage  program  and  time  schedule. 
Abandoned  wells  shall  be  plugged  and  sealed. 
(Johnson-Florida) 
W71-11500 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  TO  PROVIDE  ADDI- 
TIONAL PROTECTION  TO  MARINE  AND  WIL- 
DLIFE ECOLOGY  BY  PROVIDING  FOR  THE 
ORDERLY  REGULATION  OF  DUMPING  IN 
THE  OCEAN,  COASTAL,  AND  OTHER 
WATERS  OF  THE  UNITED  STATES. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-11533 

5F.  Water  Treatment  and 
Quality  Alteration 


LABORATORY  STUDIES  WITH  A  SELECTIVE 
ENTEROCOCCUS  MEDIUM, 

Long  Island  Jewish  Medical  Hospital,  New  Hyde 
Park,  N.Y. 

For  primary  bibliographic  entry  see  Field  05A. 
W7  1-1  1306 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control— Group  5G 


DETECTION  AND  CONTROL  OF  HYDROGEN 

POLVSDLFIDE  IN  WATER, 

Santa  Barbara  Water  Dept.,  Calif. 

Joseph  T.  Monscuitz,  and  Leonard  D.  Ainsworth. 

Public  Works,  Vol  101,  No.  9,  September  1970,  p 

113-115,  11  ref. 

Descriptors:  *Hydrogen  sulfide,  *Odor,  Sulfur, 
Chlorination,  Filtration,  Activated  carbon,  Adsorp- 
tion, Oxidation,  Ozone,  Water  softening.  Precipita- 
tion (Chemical),  Eutrophication,  *Water  treat- 
ment, California. 

Identifiers:  'Intrusion,  *Santa  Barbara,  *Lake 
Cachuma  (Calif). 

Hydrogen  polysulfide  can  be  formed  under  a 
variety  of  environmental  conditions,  and  it  can  be 
easily  detected  by  its  characteristic  odor.  The  mu- 
nicipality of  Santa  Barbara,  California,  draws  part 
of  its  summer  water  supply  from  Lake  Cachuma,  a 
lake  which  suffers  from  chronic  and  periodically 
acute  plankton  growth.  Water  treatment  plants 
constructed  to  deal  with  these  waters  are  designed 
for  odor  removal  but  produce  very  poor  effluents 
even  though  both  plants  reduce  turbidity  to  less 
than  0.5  JTU.  Coagulant  over  dosage  was  found  to 
help  at  one  plant,  but  the  diatomaceous  earth  filters 
at  the  other  plant  passed  the  colloidal  sulfur  on 
through.  All  known  physico-filters  at  the  other 
plant  passed  the  colloidal  sulfur  on  through.  All 
known  physico-chemical  treatment  methods  were 
experimented  with  and  eliminated.  Massive  doses 
of  hydrogen  peroxide  or  ozone  were  found  to  cor- 
rect the  problem,  but  these  also  were  eliminated  by 
reason  of  excess  cost.  Precipitation-softening  was 
also  dismissed  for  the  same  reason.  It  was  finally 
discovered  that  addition  of  anhydrous  sodium 
metabisulfite  drives  the  sulfite-sulfur  reactions  to 
the  formation  of  the  relatively  stable  sulfate.  This 
treatment  method  must  allow  the  ploysulfides  to 
first  be  produced  in  order  for  the  problem  to  be 
eliminated,  but  no  other  alternative  has  been 
found.  No  cost  figures  were  presented.  (Lowry- 
Texas) 
W7I-11396 


THE  EFFECTIVENESS  OF  A  CONTACT 
FILTER  FOR  THE  REMOVAL  OF  IRON  FROM 
GROUND  WATER, 

Alaska  Univ.,  College.  Inst,  of  Water  Resources. 
Steve  W.Kim. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  21 1 ,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Alaska  Institute  of  Water  Resources, 
College,  Report  IWR  13,  January,  1971,  46  p,  30 
fig,  10  tab,  43  ref.  OWRR  Project  A-025-ALAS 
(I). 

Descriptors:    'Iowa,    *Filtration,    'Groundwater, 
Alaska,  *Filters,  Flow,  *Water  treatment,  Water 
purification,    Particle    size,    Anthracite,    Porous 
media,  Sieves. 
Identifiers:  'Contact  filters.  Filter  depth. 

Various  types  of  modified  filters  were  to  replace 
greensand  filters  which  clogged  when  removing 
ron  from  ground  water.  A  properly  designed 
jniform-grain  sized  filter  can  increase  the  filtration 
lime  more  than  ten  times  that  of  ordinary  sand  or 
>reensand  filters.  The  filter  medium  was  obtained 
>y  passing  commercial  filter  materials  between  two 
standard  sieves  of  a  close  size  range,  so  that  the 
esulting  medium  was  of  a  uniform  size.  The  head 
oss  rate  on  such  a  medium  was  independent  of  the 
liter  depth  and  was  inversely  proportional  to  the 
ilmost  3/2  power  of  the  grain  size.  On  the  other 
land,  the  filter  depth  was  almost  linearly  propor- 
ional  to  the  time  of  protective  action.  The  effects 
if  the  grain  size,  filter  depth,  and  filter  material  on 
he  filter  run  were  evaluated  with  a  synthetic  iron 
vater;  and  optimum  filter  depths  for  each  unisized 
naterial  were  determined.  At  identical  filtration 
onditions,  anthracite  had  a  70  to  110%  longer 
ilter  run  than  the  sand  medium,  and  it  was  at- 
ributed  to  the  greater  porosity  of  the  former.  Ex- 
'ectedly,  the  time  to  reach  initial  leakage  of  the 
ron  floe  was  greater  with  the  coarse  and  more 
iorous  medium,  but  was  reduced  to  an  insignificant 
mount  when  the  filter  depth  was  increased  to 


three  to  six  feet.  The  performance  of  unsized  filters 
on  permanganate-treated  ground  water  was  much 
better  than  that  of  fine-grained  greensand.  The 
validity  of  the  filtration  theory  and  equations 
developed  by  Heerje  and  Lerk  was  tested  in  regard 
to  the  relationship  between  Tl  (time  of  protective 
action)  and  grain  size,  and  head  loss  rate  and  grain 
size.  Experimental  data  did  not  fit  the  equations 
well. 
W71-I1399 


INCIDENCE  IN  RIVER  WATER  OF 
ESCHERICHIA  COLI  CONTAINING  R  FAC- 
TORS, 

Animal  Health  Trust,  Stock  (England) 

H.  W.  Smith. 

Nature,    Vol.     228,    No.    5278,    p     1286-1288, 

December  26,  1970.  4  tab,  3  ref. 

Descriptors:    *E.   coli,   'Sewage,   Rivers,   Enteric 

bacteria,    Salmonella,   Sewage    treatment,    Water 

treatment,  Diseases,  Public  health. 

Identifiers:   Antibiotics,   Salmonella   typhi,   Great 

Britain. 

Largely  as  a  consequence  of  the  widespread  use  of 
antibiotics,  R  factors,  which  transfer  antibiotic  re- 
sistance among  enterobacteria,  have  become  com- 
mon in  the  non-pathogenic  Escherichia  coli  of  the 
alimentary  tract  of  man  and  domestic  animals  in 
the  British  Isles.  Many  R  organisms,  especially 
those  of  human  origin,  would  be  expected  ultimate- 
ly to  enter  sewage  and  from  this,  possibly,  rivers. 
The  incidence  of  such  organisms  in  British  rivers 
has  been  determined  with  particular  attention  on  E. 
coli  with  transmissible  resistance  to 
chloramphenicol,  which  is  considered  to  be  poten- 
tially the  more  dangerous  because  its  resistance 
might  be  transmitted  to  Salmonella  typhi  and  so 
render  the  treatment  of  typhoid  fever  more  dif- 
ficult. The  effect  of  sewage  treatment  on  the  sur- 
vival of  R  E.  coli  was  also  investigated.  (McCann- 
Bat  telle) 
W71-I1540 


HOW     BROCKTON     SOLVED     ITS     WATER 
SUPPLY  PROBLEM, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
Joseph  E.  Heney. 

Public  Works,  Vol  1 0  2,  No  7,  p  60-62.  July  1 97 1 ,  1 
fig,  3  photo. 

Descriptors:    'Water   supply,    'Water   treatment, 

♦Water  pollution  treatment,  'Treatment  facilities, 

Massachusetts. 

Identifiers:  'Brockton  (Mass). 

The  basic  source  of  water  for  Brockton,  Mas- 
sachusetts over  the  past  sixty  years  has  been  Silver 
Lake.  Previously,  the  treatment  of  the  water  to 
maintain  its  drinking  quality  was  always  limited  to 
chlorination.  Diversion  of  water  from  two  recrea- 
tion lakes  increased  the  impurities  in  the  water. 
Construction  and  operation  of  the  water  treatment 
plant  in  Brockton  is  discussed;  it  is  capable  of 
removing,  color,  iron,  manganese  and  tastes  and 
odors  from  the  water.  (Strachan-Chicago) 
W7I-11610 


5G.  Water  Quality  Control 


A      STOCHASTIC      MODEL      FOR      MARINE 
WASTE  DISPOSAL, 

Tallinn     Polytechnic     Inst.     (USSR).     Scientific 

Research  Lab.  of  Sanitary  Technique. 

For  primary  bibliographic  entry  see  Field  05E. 

W71-10981 


ALTERNATE    POLICIES    FOR    RIVER    BASIN 
WATER  QUALITY  MANAGEMENT, 

Clemson    Univ.,    S.C.    Dept.    of    Environmental 
Systems  Engineering. 
Benjamin  C.  Dysart,  III. 


Proceedings  of  14th  Congress  of  International  As- 
sociation for  Hydraulic  Research,  Hydraulic 
Research  and  its  Impact  on  the  Environment,  Vol 
5,  p  419-1-419-6,2  9  August-3  September,  1971.6 
P,  8  fig. 

Descriptors:  'River  basins,  'Water  quality  control, 
Waste  water  treatment,  Economics,  Costs,  Op- 
timization, Dynamic  programming,  Dissolved  ox- 
ygen. 

Due  to  the  radical  differences  between  the  various 
treatment  levels  indicated  by  the  optimal  policy 
and  a  traditional,  familiar  policy  such  as  85%  treat- 
ment for  all  wastewater  dischargers,  difficulty  in 
implementing  economically  optimal  plans  for  re- 
gional water  quality  management  was  encountered. 
The  preliminary  results  of  a  two-year  research  pro- 
ject provided  insight  into  the  economics  of  al- 
ternate policies  over  a  wide  range  of  dissolved  ox- 
ygen standards.  For  the  river  basin  discussed,  the 
optimal  policies  were  found  by  using  deterministic 
dynamic  programming.  For  an  intermediate  water 
quality  standard  of  4  mg/1,  three  commonly  con- 
sidered alternate  policies  resulted  in  total  costs  to 
the  system  which  were  from  19  to  83  percent 
greater  than  the  optimal  cost.  By  analyzing  the 
local  costs  for  the  individual  waste  dischargers  for 
the  alternate  policies  and  standards,  much  informa- 
tion was  obtained  to  anticipate  their  response  to, 
interest  in,  and  resistance  to  various  approaches  to 
river  basin  water  quality  management.  (Veverka- 
Cornell) 
W71-10985 


SYSTEM  ANALYSIS  IN  WATER  RESOURCE 
MANAGEMENT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

Roy  W.Hann. 

Water  for  Texas,  15th  Annual  Conference,  Water 

Resources  Institute,  Texas  A  and  M  University   p 

135-150,  November  1970.  16  p,  8  fig,  3  tab. 

Descriptors:  'Systems  analysis,  'Water  resources 
development,  'Management,  Simulation  analysis, 
Evaluation,  Water  quality  control,  Load  distribu- 
tion, Hydrology,  Estuaries,  Economics. 

The  author  categorized  water  resources  systems 
models  amenable  to  analysis  by  Systems  Analysis 
techniques  into  2  groups,  namely  simulation 
models  and  load  evaluation  models.  The  simulation 
models  simulated  the  behavior  of  a  given  system 
under  a  given  set  of  conditions  or  loadings.  In  other 
words,  they  were  a  numerical  simulation  of  the 
behavior  of  the  natural  system.  Simulation  models 
were  subdivided  into  hydrologic  models,  hydraulic 
models  and  water  quality  models.  Load  evaluation 
models  assumed  some  design  criteria  for  the  given 
system  and  worked  backwards  to  the  allowable 
load  to  match  this  criteria.  The  number  of  such 
models  were  more  limited  because  many  simula- 
tion models  could  not  be  easily  reversed  to  become 
load  evaluation  models.  The  basic  importance  of 
load  evaluation  models  was  that  they  permitted 
direct  evaluation  of  the  answer  desired.  For  the 
purpose  of  estuarine  water  quality  management, 
the  application  of  one  load  evaluation  model, 
namely  the  'Completely  Mixed  Model'  for  the 
Houston  Ship  Channel,  was  discussed.  Also  illus- 
trated was  one  simulation,  namely  the  'ESTPOL' 
(estuarine  problem  oriented  language)  system  for 
steady  state  water  quality  profile  determinations. 
(Veverka-Cornell) 
W71-10987 


NOOKAGEE    DAM,     WESTMINISTER,     MAS- 
SACHUSETTS. 

Corps  of  Engineers,  Waltham,  Mass.  New  England 

Div. 

For  primary  bibliographic  entry  see  Field  04A. 

W7I-10992 
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GAME  AND  FISH  COMM  V  FARMERS  IR- 
RIGATION CO  (STATE  FISH  HATCHERY'S 
LIABILITY  FOR  WATER  POLLUTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10997 


CUMMINGS  V  CORPORATION  COMM  OF 
OKLAHOMA  (COURT  SUPERVISION  OVER 
AGENCY  POLLUTION  REGULATIONS  CON- 
CERNING THE  OIL  INDUSTRY). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-10998 


BROWN  V  LUNDELL  (OIL  AND  GAS  POLLU- 
TION OF  FRESH  WATER  SUPPLY). 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1 -11002 


HUMBLE  PIPE  LINE  CO  V  ANDERSON  (OIL 
PIPELINE  OPERATOR'S  LIABILITY  FOR  POL- 
LUTION OF  ADJACENT  WATERS). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-11003 


POWERS  IN  RESPECT  OF  NEW  OIL  AND  GAS 
POOLS  AND  FIELDS  (REGULATORY  POWER 
TO  PREVENT  WATER  POLLUTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-U013 


BARAKIS  V  AMERICAN  CYANAMID  CO 
(CHEMICAL  COMPANY'S  LIABILITY  FOR 
CROP  DAMAGE  FROM  EFFLUENT 

DISCHARGE). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-11020 


ELLISON  V  RAYONIER  INC  (PRIMARY  JU- 
RISDICTION IN  DETERMINING  VIOLATIONS 
OF  POLLUTION  STANDARDS). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-II024 


TURBIDITY     PENETRATION     IN     INFILTRA- 
TION GALLERIES, 

Zimmerman,  Evans  and  Leopold,  Augusta,  Ga. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11087 


SUMMARY  OF  THE  OCEANOGRAPHY  AND 
SURFACE  WIND  STRUCTURE  OF  THE 
PACIFIC  SUBARCTIC  REGION  IN  RELATION 
TO  WASTE  RELEASES  AT  SEA, 
Federal  Water  Quality  Administration,  Corvallis, 
Oreg.,  National  Coastal  Pollution  Research  Pro- 
gram. 

Richard  J.  Callaway. 

Federal  Water  Quality  Administration,  Pacific 
Northwest  Water  Laboratory  Working  Paper  No 
76,  September  1 970.  66  p,  56  fig,  1  tab,  9  ref. 

Descriptors:  'Oily  water,  'Waste  disposal,  'Pacific 
Ocean,  'Alaska,  'Path  of  pollutants,  Water  pollu- 
tion sources,  Water  pollution  control.  International 
waters,  International  law.  Ships,  Oceanography, 
Currents  (Water),  Winds,  Water  circulation. 
Identifiers:  'Gulf  of  Alaska. 

The  physical  oceanography  and  surface  wind  struc- 
ture of  the  Gulf  of  Alaska  and  waters  adjacent  to 
the  Pacific  Coast  of  Alaska  are  outlined.  This  infor- 
mation is  used  to  evaluate  the  efficacy  of  the  50- 
milc  International  Agreement  Zone  inside  which 
vessels  are  prohibited  from  discharging  oily  ballast 
waters  and  slop  oil  with  a  concentration  greater 
than  100  ppm.  Nonsolublc  or  sparingly  soluble 
liquids  such  as  those  normally  discharged  at  sea 
from  freighters  and  tankers  discharging  oily  ballast 
or  slops  from  tank-cleaning  operations  will  even- 
tually end  up  on  Alaskan  or  other  beaches  no 
matter   where   they  are  discharged   in   the   Pacific 


north  of  about  45  deg  N  latitude.  Material  once  in- 
side the  southeast  Alaskan  inland  waters  will  be  ef- 
fectively trapped.  Wastes  discharged  at  depth  in 
the  vicinity  of  Cook  Inlet  will  probably  move  into 
the  estuary  with  bottom  water  which  replaces 
waters  moving  out  at  the  surface.  Releases  near  the 
50-mile  zone  along  the  Aleutians  will  most  likely 
either  end  up  on  the  Islands  or  enter  the  Bering 
Sea.  The  50-mile  zone  is  ineffective,  in  fact,  there  is 
no  limit  that  could  be  set  that  would  ensure  that  sea 
discharges  would  not  effect  remote  areas,  much 
less  the  immediate  region  of  the  discharge.  Biologi- 
cal observations  point  out  that  there  is  no  desert  in 
the  sea  where  wastes  can  be  discharged  and  put  out 
of  mind. 
W71-1U09 


FEDERAL  INSTALLATIONS,  FACILITIES, 
AND  EQUIPMENT  POLLUTION  CONTROL 
ACT  (AMENDING  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO  PROVIDE 
FOR  IMPROVED  COOPERATION  BY 
FEDERAL  AGENCIES  TO  CONTROL  WATER 
AND  AIR  POLLUTION  FROM  FEDERAL  IN- 
STALLATIONS AND  FACILITIES). 
For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1140 


THE     CPA'S     ROLE     IN     RESTORING     THE 
ECONOMICAL  BALANCE, 

Price  Waterhouse  and  Co,  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  07B. 
W71-11I57 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  TO  PROVIDE  ADDI- 
TIONAL PROTECTION  TO  MARINE  AND  WIL- 
DLIFE ECOLOGY  BY  PROVIDING  FOR  THE 
ORDERLY  REGULATION  OF  DUMPING  IN 
THE  OCEAN,  COASTAL,  AND  OTHER 
WATERS  OF  THE  UNITED  STATES. 
For  primary  bibliographic  entry  see  Field  06E. 
W7I-1U60 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO  PROTECT 
THE  NAVIGABLE  WATERS  OF  THE  UNITED 
STATES  FROM  FURTHER  POLLUTION  BY 
REQUIRING  THAT  SYNTHETIC  PETROLEUM- 
BASED  DETERGENTS  MANUFACTURED  IN 
THE  UNITED  STATES  OR  IMPORTED  INTO 
THE  UNITED  STATES  BE  FREE  FROM 
PHOSPHORUS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1I  161 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  TO  PROVIDE  ADDI- 
TIONAL PROTECTION  TO  MARINE  AND  WIL- 
DLIFE ECOLOGY  BY  PROVIDING  FOR  THE 
ORDERLY  REGULATION  OF  DUMPING  IN 
THE  COASTAL  WATERS  OF  THE  UNITED 
STATES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-III62 


ANTIPOLLUTION  LEGISLATION  AND 

TECHNICAL  PROBLEMS  IN  WATER  POLLU- 
TION ABATEMENT, 

W.  B.  Hart. 

In:  Water  for  Industry,  Publication  of  the  American 
Association  for  the  Advancement  of  Science, 
Washington,  DC,  p  79-87  (1956).  9  p. 

Descriptors:  'Water  pollution,  'Legislation,  'State 
governments,  'Pollution  abatement.  Federal 
government,  Administrative  agencies,  Water  pollu- 
tion treatment,  Control,  Pollutants,  Water  pollu- 
tion effects,  Water  pollution  sources,  Public  health, 
Water  law,  Streams,  Rivers,  Navigable  waters,  In- 
terstate compacts,  Legal  aspects,  Water  pollution 
control. 


This  article  discusses  six  policy  considerations  of 
antipollution  legislation  and  technical  problems  of 
water  pollution  abatement:  ( 1 )  federal,  as  opposed 
to  state,  legislation  to  control  water  pollution;  (2) 
stream  protection  to  fit  regional  water  uses;  (3) 
direct  and  indirect  antipollution  laws;  (4)  laws  for 
water  protection  to  serve  water  conservation;  (5) 
state  compacts;  and  (6)  federally  controlled  water- 
ways. The  article  traces  the  development  of  both 
federal  and  state  antipollution  legislation.  Direct 
antipollution  legislation  is  defined  as  those  laws 
which  clearly  state  what  treatment  is  required  for 
wastes,  and  which  prescribe  the  penalties  for  viola- 
tion; indirect  laws  empower  an  administrative 
agency  to  promulgate  rules  and  regulations  to  con- 
trol pollution.  After  mentioning  the  problems  in- 
volved in  interstate  commerce  and  federal  legisla- 
tion, the  author  examines  the  difficulty  in  deciding 
how  clean  a  stream  should  be.  It  is  observed  that 
two  approaches  are  commonly  used  to  answer  the 
question:  chemical  and  biological.  Various 
methods  of  treating  water  under  both  approaches 
are  discussed.  In  conclusion,  it  is  noted  that  two 
major  problems  remain:  ( 1 )  arousing  public  in- 
terest in  water  pollution  and  (2)  determining  suita- 
ble methods  of  waste  treatment  and  pollution 
abatement.  (Hart-Florida) 
W71-11164 


GENERAL  WATER  QUALITY  CRITERIA  AND 
SPECIFIC  WATER  QUALITY  STANDARDS. 

Maryland  Water  Resources  Commission,  An- 
napolis, Md.;  and  Maryland  Dept.  of  Water 
Resources,  Annapolis. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11165 


STATUTORY      POLLUTION      CONTROL      IN 
PENNSYLVANIA, 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11169 


THE  USE  OF  PRIVATE  ACTIONS  TO  CON- 
TROL ENVIRONMENTAL  POLLUTION  IN 
PENNSYLVANIA, 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11170 


CONNECTICUT  (ANALYSIS  AND  COM- 
PARISON WITH  PRESENT  AND  PROPOSED 
TENNESSEE  WATER  POLLUTION  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11172 


DELAWARE  (ANALYSIS  AND  COMPARISON 
WITH  PRESENT  AND  PROPOSED  TENNESSEE 
WATER  POLLUTION  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-1  I  173 


GEORGIA  (ANALYSIS  AND  COMPARISON 
WITH  PRESENT  AND  PROPOSED  TENNESSEE 
WATER  POLLUTION  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-11I74 


ILLINOIS  (ANALYSIS  OF  STATE  WATER  POL- 
LUTION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-1  I  175 


OIL  POLLUTION-JUDICIAL  REACTIONS, 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I  I  177 


A  SURVEY  OF  NATIONAL  LAWS  ON  THE 
CONTROL  OF  POLLUTION  FROM  OIL  AND 
GAS  OPERATIONS  ON  THE  CONTINENTAL 
SHELF, 

For  primary  bibliographic  entry  see  Field  06E. 
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Water  Quality  Control— Group  5G 


W71-11178 


DETERGENT  POLLUTION  CONTROL  ACT  OF 
1971  (A  BILL  TO  AMEND  THE  FEDERAL 
WATER  POLLUTION  CONTROL  ACT  TO  BAN 
POLYPHOSPHATES  IN  DETERGENTS  AND  TO 
ESTABLISH  STANDARDS  AND  PROGRAMS 
TO  ABATE  AND  CONTROL  WATER  POLLU- 
TION BY  SYNTHETIC  DETERGENTS). 
For  primary  bibliographic  entry  see  Field  06E. 
W7 1-11181 


DETERGENT  ENZYME  CONTROL  ACT  OF 
1971  (A  BILL  TO  PROHIBIT  THE  USE  OF  EN- 
CYMES  IN  DETERGENTS). 

:or  primary  bibliographic  entry  see  Field  06E. 
V7I-1 1 183 


i  Bn.L  TO  AMEND  SECTION  4  OF  THE  ACT 
)F  MARCH  3,  1965,  TO  PROHIBIT  THE 
NJMPING  OF  CERTAIN  SPOIL  INTO  THE 
SREAT  LAKES. 

:or  primary  bibliographic  entry  see  Field  06E. 
V71-I1184 


l  BILL  TO  AMEND  THE  ACT  OF  AUGUST  1, 
958,  TO  AUTHORIZE  RESTRICTIONS  AND 
ROHIBITIONS  ON  THE  USE  OF  INSECTI- 
JDES,  HERBICIDES,  FUNGICIDES,  AND 
ESTICIDES  WHICH  POLLUTE  THE  NAVIGA- 
LE  WATERS  OF  THE  UNITED  STATES, 
or  primary  bibliographic  entry  see  Field  06E. 
m-11185 


BILL  TO  AMEND  THE  ACT  OF  AUGUST  3, 
»68  (82  Slat  625),  TO  PROTECT  THE  ECOLO- 
Y  OF  ESTUARINE  AREAS  BY  REGULATING 
UMPING  OF  WASTE  MATERIALS,  TO 
UTHORIZE  THE  ESTABLISHMENT  OF  A 
KSTEM  OF  MARINE  SANCTUARIES,  AND 
OR  OTHER  PURPOSES. 
jr  primary  bibliographic  entry  see  Field  06E 
'71-11187 


BILL  TO  PROHIBIT  OFFICERS  AND  EM- 
LOYEES  OF  THE  UNITED  STATES  FROM 
UMPING  OR  PERMITTING  THE  DUMPING 
F  DREDGINGS  AND  OTHER  REFUSE 
ATERIALS  INTO  ANY  NAVIGABLE  WATER. 
>r  primary  bibliographic  entry  see  Field  06E 
71-11188 


BILL  TO  AMEND  THE  ACT  OF  JUNE  29, 
88,  RELATING  TO  THE  PREVENTION  OF 
ISTRUCTIVE  AND  INJURIOUS  DEPOSITS  IN 
IE  HARBOR  OF  NEW  YORK,  TO  PROVIDE 
>R  THE  TERMINATION  OF  CERTAIN 
CENSES  AND  PERMITS, 
r  primary  bibliographic  entry  see  Field  06E. 
71-11  189 


NTA  BARBARA  CHANNEL  MORATORIUM 
ID  ECOLOGICAL  PRESERVE  ACT  (A  BILL 
»  PROVIDE  FOR  A  FEDERAL  ECOLOGICAL 
ESERVE  IN  A  PORTION  OF  THE  OUTER 
(NTINENTAL  SHELF  IN  THE  SANTA  BAR- 
JU  CHANNEL,  TO  PROVIDE  FOR  A  MORA- 
IRIUM  ON  DRILLING  OPERATIONS,  AND 
•R  OTHER  PURPOSES). 
r  primary  bibliographic  entry  see  Field  06E 
M-II192 


FECT      OF      LOW-FLOW      HYDROLOGIC 
GIMES   ON    WATER   QUALITY    MANAGE- 

!NT, 

rth  Carolina  Water  Resources  Research  Inst. 

leigh. 

'bar  K.  Sherwani. 

ailable  from  the  National  Technical  Information 

vice  as  PB-202  01 1,  $3.00  in  paper  copy,  $0.95 

microfiche.   North  Carolina  Water  Resources 


Research  Institute,  Raleigh,  Report  UNC-WRRI- 
71-26,  March  1971,  177  p,  34  fig,  46  tab,  34  ref 
OWRR  Project  A-0 1 0-NC  ( 1 ). 

Descriptors:  'Streamflows,  'Time  series  analysis, 
Wate  quality,  Water  pollution  effects,  *Flow  aug- 
mentation, North  Carolina,  *Low  flow,  Manage- 
ment, *Model  studies,  Low  flow  augmentation, 
Hydrologic  data. 
Identifiers:  *Low  streamflows. 

The  low-flow  characteristics  of  thirty-seven  gaug- 
ing stations  in  North  Carolina  are  analyzed  on  the 
basis  of  duration  curves,  theoretical  probability  dis- 
tributions and  techniques  of  time-series  analysis. 
The  sensitivity  of  flow  magnitudes  to  duration  and 
return  period  is  considered.  There  is  wide  variation 
in  the  low-flow  behavior  of  individual  streams.  The 
conclusion  is  reached  that  the  Weibull  distribution 
and  autoregressive  schemes  of  the  first  or  second 
order  can  adequately  represent  annual  minimum 
flows.  A  study  of  weekly  flow  on  four  gauging  sta- 
tions reveals  that  sophisticated,  state-of-the-art 
models  are  required  to  preserve  the  duration  dis- 
tribution of  historical  flows.  The  relevance  and 
suitability  of  the  existing  water  quality  data  to  the 
emerging  needs  of  water  quality  management  are 
investigated.  The  relationships  of  water  quality 
parameters  to  stream  and  flow  factors  are  con- 
sidered. For  efficient  water  resource  planning 
detailed  specification  of  the  distribution  of  various 
quality  parameters  is  needed.  This  would  require  a 
more  sophisticated  approach  to  the  monitoring  of 
water  quality  parameters.  A  possible  framework  for 
a  conceptual  water-quality  management  model  is 
presented.  A  realistic  model  should  permit  simul- 
taneous consideration  of  several  factors.  It  is  sug- 
gested that  decomposition  might  make  the  model 
computationally  tractable.  Simultaneous  con- 
sideration of  flows  and  temperatures  on  several 
streams  shows  that  critical  conditions  are  not 
necessarily  coincident  with  lowest  flows. 
W7I-1 1  201 


EVALUATING  OIL  SPILL  CLEANUP  AGENTS- 
DEVELOPMENT  OF  TESTING  PROCEDURES 
AND  CRITERIA, 

California  State  Dept.  of  Fish  and  Game,  Rancho 
Cordova.  Water  Pollution  Control  Lab. 
Charles  R.  Hazel,  Fred  Kopperdahl,  Norman 
Morgan,  and  Walter  Thomsen. 
California  Water  Resources  Control  Board  Publi- 
cation No  43,  1971.  150  p,  67  fig,  17  tab,  100  ref. 
Agreement  No.  8-3-437. 

Descriptors:  'Water  pollution  treatment,  *Oily 
water,  'Safety,  'California,  'Water  pollution  ef- 
fects, Surfactants,  Biodegradation,  Toxicity, 
Biochemical  oxygen  demand,  Bioassay,  Water  pol- 
lution control. 
Identifiers:  'Oil  spills,  'Oil  spill  cleanup. 

Technical  data  are  provided  to  be  used  as  criteria 
for  licensing  and  regulating  the  use  of  oil  spill 
cleanup  agents.  The  criteria  are:  (1)  toxicity,  (2) 
performance  effectiveness,  and  (3)  physical- 
chemical  descriptions.  Bioassays  were  performed 
using  fresh  and  saltwater  biota  to  establish  96-hour 
TLm  values  for  dispersants,  oil,  and  combinations 
of  the  two.  Static,  24-hour  renewal  and  continuous- 
flow  bioassays  were  conducted.  Biodegradation  of 
the  dispersants  was  tested  in  three  ways:  (1) 
biochemical  oxygen  demand  (BOD),  (2)  foam- 
calibration,  and  (3)  toxicity  decay  bioassay 
technique  developed  by  the  Department  of  Fish 
and  Game,  Water  Pollution  Control  Laboratory. 
Performance  effectiveness  was  tested  by  modifying 
the  FWQA  and  the  U.S.  Navy  performance  tests. 
Miscibility  with  seawater,  percent  of  oil  emulsified, 
sinking  of  the  oil,  and  dispersion  after  two  and  six 
hours  were  the  criteria.  Gas  liquid  chromatography 
infrared  spectrophotometry,  a  colorimetric 
method,  Oil  red  O  method,  and  the  Weatherburn 
tests  were  conducted  for  identification  of  pure 
dispersants  and  of  dispersants  in  seawater.  Among 
the  three  general  types  of  collecting,  sinking,  and 
dispersing  agents,  dispersants  are  regarded  to  have 
the  greatest  potential  for  causing  harm  to  the  en- 


vironment. Collecting  agents  and  sinking  agents  are 
relatively  inert,  insoluble,  and  assumably  nontoxic 
(Knapp-USGS) 
W71-11263 


PURITY   AND   UTILITY:   DIVERSITY   OF   IN- 
TEREST  IN  RIVER  POLLUTION. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1I283 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED. 

For  primary  bibliographic  entry  see  Field  06E 
W71-11289 


THE  REFUSE  ACT:  ITS  ROLE  WITHIN  THE 
SCHEME  OF  FEDERAL  WATER  QUALITY 
LEGISLATION. 

New  York  Univ.,  Bronx.  Dept  of  Law. 

New  York  University  Law  Review,  Vol  46,  No  I 
April,  1 97 1 .  p  304-35  2,  316  ref. 

Descriptors:  'Legislation,  'Water  quality  control, 
•Pollution  abatement,  'Waste  disposal,  Local 
governments,  Legal  aspects,  Water  law,  Water- 
ways, Public  rights. 

Identifiers:  'Refuse  Act,  Federal  Water  Pollution 
Control  Act. 

Federal  and  state  governments  are  developing  pol- 
lution control  legislation  and  waterways  are  receiv- 
ing particular  attention,  under  the  Federal  Water 
Pollution  Control  Act  and  the  Refuse  Act,  which 
prohibits  the  discharge  of  all  pollutants  into  naviga- 
ble waterways  and  is  a  basis  for  most  of  the  court 
cases  against  pollution  control  violators.  Judicial 
interpretation  of  the  Refuse  Acts  deals  with  the 
requirement  of  obstruction  to  navigation,  water- 
ways covered  by  the  act,  definition  of  refuse 
matter,  conduct  prohibited  by  the  act,  and  penal- 
ties and  remedies  under  the  act,  citing  various  cases 
as  examples.  The  Federal  Water  Pollution  Control 
Act  and  its  amendments  are  also  considered  in  re- 
gard to  their  effectiveness  and  limitations.  The  en- 
forcement of  the  Refuse  Act  by  the  Secretary  of  the 
Army  and  the  Corps  of  Engineers,  taking  into  ac- 
count certain  permitted  exceptions,  the  require- 
ment to  weigh  environmental  considerations  and  its 
future  use,  is  discussed.  By  typing  permit  issuance 
to  water  quality  standards,  a  more  efficient  means 
has  been  created  to  enforce  those  standards,  which 
are,  however,  state-established  and  occasionally  in- 
adequate because  of  industry  influence.  Citizens 
have  the  right  to  sue  any  person,  including  the 
Government,  for  violations  of  the  act,  and  thus 
serve  an  important  function  in  effectuating  the  en- 
vironmental policies  of  Congress.  (Smith-PAI) 
W71-I1294 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED. 

For  primary  bibliographic  entry  see  Field  06E 
W71-11310 


DETERMINATION  OF  POLLUTIONAL  POTEN- 
TIAL  OF  THE  OGALLALA  AQUIFER  BY  SALT 
WATER  INJECTION, 

Robert  S.  Kerr  Water  Research  Center,  Ada,  Okla. 
Leslie  G.  McMillion,  Sr.  and  Bruce  W.  Maxwell. 
Available  from  the  National  Technical  Information 
Service  as  PB-202-227,  $3.00  in  paper  copy.  Jun 
1970,  80  p,  9  fig,  2  tab,  1 1  ref,  3  append.  EPA  Pro- 
gram I6060--06/70 

Descriptors:  'Injection  wells,  'Transmissivity, 
'Aquifer  characteristics,  Groundwater,  Water  pol- 
lution control,  Oklahoma,  'Brine  disposal,  Storage 
Coefficient,  Aquifers,  Water  pollution  sources, 
Brines,  Oil  wells,  Waste  water  disposal,  Wells,  Un- 
derground storage,  Injection. 
Identifiers:  'Ogallala  aquifer,  Texas  County 
(Okla),  Glorietta  sandstone,  Salt  water  injection, 
•Groundwater  contamination,  Disposal  wells. 
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Field  studies  were  conducted  to  determine  whether 
contamination  of  the  Ogallala  Aquifer  could  result 
from  the  current  practice  of  injection  of  oil-field 
brines  into  the  Glorieta  Sandstone,  which  lies  500 
to  1 ,000  feet  below  the  Ogallala  in  Texas  County, 
Oklahoma-the  study  area.  The  project  was 
designed  on  the  basis  that  for  brines  to  move  from 
the  Glorieta  to  the  Ogallala  the  potentiometric 
pressures  in  the  Glorieta  would  have  to  be  higher 
than  water-level  elevations  of  the  Ogallala.  Since 
the  hydraulic  characteristics  of  the  Glorieta  Sand- 
stone were  needed  for  determining  this  fluid  rela- 
tionship, a  technique  was  developed  for  making 
aquifer  tests  in  brine  disposal  wells.  The  technique 
has  application  in  certain  water  resources  in- 
vestigations and  in  similar  situations.  (Kelley-EPA) 
W71-11361 


REGULATIONS     PERTAINING      TO     WASTE 
DISCHARGE  PERMITS. 

Oregon  Dept.  of  Environmental  Quality,  Salem. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-1I367 


EVALUATION  OF  STORM  STANDBY  TANKS- 
COLUMBUS,  OHIO, 

Dodson,  Kinney  and  Lindblom,  Columbus,  Ohio. 
For  primary  bibliographic  entry  see  Field  05D. 
W71-11371 


GELLING  CRUDE  OILS  TO  REDUCE  MARINE 
POLLUTION  FROM  TANKER  OIL  SPILLS. 

Western  Co.  of  North  America,  Richardson,  Texas. 
Research  Div. 

Copy  available  from  GPO  Sup  Doc,  Wash,  D.  C, 
$1.25;  PB-202  239.  Water  Pollution  Control 
Research  Series,  January  1971,  137p,4fig,  15tab, 
4  ref.  EPA  Program  15080DJN  1/71. 

Descriptors:  'Ships,  'Accidents,  'Water  pollution 
sources,  'Oil  wastes,  Oil,  Gels,  Colloids,  Shear, 
Mixing,  Viscosity,  Temperature,  Flow,  Pumps, 
Cost  analysis,  Analytical  techniques,  Water  pollu- 
tion control. 

Identifiers:  'Collisions,  'Oil  spills,  Oil  tankers, 
Marine  pollution. 

All  available  information  concerning  the  gelling  or 
sodifying  of  petroleum  products  was  gathered  to 
provide  a  starting  point  for  testing  of  materials  in- 
tended to  gel  oils  for  the  reduction  of  oil  loss  and 
resultant  marine  pollution.  Laboratory  evaluations 
of  both  foreign  and  domestic  oils  using  a  wide 
range  of  gelling  agents  were  performed.  Measure- 
ments of  gel  strength  by  the  rotary  viscosimeter, 
the  penetrometer,  the  rheogram  and  others  were 
compared  to  determine  their  validity  and  accuracy. 
For  the  purposes  of  comparison  and  because  of  the 
ease  of  operation,  the  penetrometer  was  used  for 
this  work.  An  amine/isocyanate  combination  was 
found  to  have  the  best  gelling  properties  of  the 
compounds  tested.  However,  the  gel  produced  still 
did  not  completely  fulfill  the  needs  since  oil  could 
still  escape  from  a  ruptured  tanker.  However,  the 
rate  at  which  the  oil  escaped  would  be  considerably 
less,  and  the  gelled  oil  would  be  in  the  form  of 
clumps  and  would  not  form  a  slick.  Two  systems,  a 
helicopter-borne  system  serving  a  geographical 
area  and  a  ship-borne  system  serving  each  in- 
dividual ship,  were  evaluated  on  a  basis  of  addi- 
tional total  cost  per  ton-mile.  An  average  increase 
of  .05  I  mils  per  ton  mile  for  the  ship-borne  system 
was  reported,  while  the  ari-bornc  system  cost  only 
002  mils/ton  mile.  Clean-up  costs  have  been  esti- 
mated at  $150  to  $200/bbl,  so  average  delivery 
time  is  a  critical  factor  in  oil  lost.  (Lowry-Texas) 
W7I-I  1374 


DETECTION  AND  CONTROL  OF  HYDROGEN 
POLYSULFIDE  IN  WATER, 

Santa  Barbara  Water  Dept.,  Calif. 

For  primary  bibliographic  entry  sec  Field  05F. 

W7I-I  1396 


WATER  QUALITY  STANDARDS  SUMMARY 
(NEW  MEXICO). 

New  Mexico  Water  Quality  Control  Commission, 
Santa  Fe;  and  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D.C. 

Feb  1970.  29  p,  I  fig,  2  tab. 

Descriptors:  'New  Mexico,  'Water  quality  control, 
'Standards,  'Interstate  rivers,  Water  pollution 
control,  Pollution  abatement,  Waste  water  treat- 
ment, Water  pollution  sources,  Water  pollution 
treatment,  Treatment  facilities,  Sewage  treatment, 
Waste  disposal,  Sewage  disposal,  Cities,  Adminis- 
tration, Regulation,  Pollutants,  Waste  dilution,  Ef- 
fluents, Beneficial  use,  Industrial  wastes.  Municipal 
wastes,  Legal  aspects. 

Water  quality  standards  for  the  interstate  waters  of 
New  Mexico  are  summarized.  The  standards  con- 
sist of  three  major  components:  water  uses,  numeri- 
cal water  quality  standards,  and  a  plan  of  imple- 
mentation. All  beneficial  uses  of  water  are  allowed. 
The  general  aim  in  designating  uses  for  particular 
interstate  waters  is  to  recognize  present  and  prac- 
ticable future  uses  in  order  to  provide,  where  possi- 
ble, for  a  variety  of  uses.  In  order  to  enhance  water 
quality,  the  standards  specifically  provide  that  no 
interstate  waters  may  be  used  solely  or  primarily 
for  waste  assimilation.  The  establishment  of  numer- 
ical and  narrative  limits  on  pollutants  are  necessary 
for  the  enhancement  of  water  quality.  The  stan- 
dards apply  to  the  quality  of  stream  water  at  the 
midpoints  of  streams,  rather  than  to  effluent  quali- 
ty. Standards  for  specific  rivers  are  set  forth  with 
respect  to:  ( 1 )  odor,  (2)  floating  solids,  (3)  turbidi- 
ty, (4)  color,  and  (5)  other  necessary  chemical 
criteria  to  determine  water  quality.  The  implemen- 
tation plan  prescribes  the  requirements  for  treat- 
ment and  control  of  municipal  and  industrial  waste 
discharges,  including  monitoring  of  waste  water 
discharges.  (Smiljanich-Florida) 
W71-U421 


REGULATIONS  GOVERNING  WATER  POLLU- 
TION CONTROL  IN  NEW  MEXICO. 

Water    Quality   Control    Commission,    Santa    Fe, 

N.M. 

1971.  9  p. 

Descriptors:  'New  Mexico,  'Water  pollution  con- 
trol, 'Administrative  agencies,  'Regulation,  Water 
quality  control,  Effluents,  Standards,  Sewage 
disposal,  Administration,  Legislation,  Legal 
aspects.  State  governments,  Treatment  facilities, 
Rio  Grande,  Water  pollution,  Permits. 

State  regulations  governing  water  pollution  control 
cover  the  following  subjects:  ( 1 )  notice  of  intent  to 
discharge,  (2)  filing  of  plans  and  specifications  for 
construction  of  sewerage  systems,  (3)  disposal  of 
refuse,  (4)  effluent  quality,  and  (5)  procedures  for 
requesting  a  variance.  Any  person  intending  to 
make  a  new  water  contaminant  discharge  or  to 
alter  the  character  or  location  of  an  existing 
discharge  shall  file  a  notice  of  such  proposed 
discharge  with  the  Health  and  Social  Services  De- 
partment. The  reporting  of  sewage  discharges  from 
single  family  dwellings  into  individual  disposal 
facilities  is  not  required.  Any  person  proposing  to 
construct  or  modify  any  sewerage  system  must  file 
plans  and  specifications  with  the  Department  of 
Health  and  Welfare.  No  person  shall  dispose  of  any 
refuse  in  a  natural  watercourse.  Likewise,  no  per- 
son shall  cause  effluents  to  discharge  to  a  water- 
course if  the  effluent  contains  concentrations  of 
certain  prescribed  constituents  in  excess  of 
specified  values.  Additionally,  no  person  shall 
cause  effluent  from  a  community  sewerage  system 
to  discharge  into  the  Rio  Grande  Basin.  Provisions 
for  requesting  a  variance  cover  petitions,  notice, 
hearings,  orders,  and  timeliness.  (Smiljanich- 
Florida) 
W7I-I  1422 


CALIFORNIA'S  WATER  POLLUTIOIN 

PROBLEM. 

Stanford  Law  Review,  Vol  3,  p  649-666,  1951.  If 

P- 

Descriptors:  'California,  'Water  pollution  control) 

•Water  pollution  treatment,  'Administrative  agen 

cies,  Water  pollution  sources,  Water  quality  con. 

trol,    Treatment    facilities,    Federal    government: 

State  governments,  Legislation,  Legal  aspects,  Ju. 

dicial  decisions,  Coordination,  Permits,  Standards 

Administration. 

Identifiers:  'Dickey  Water  Act. 

Because  of  inadequate  common  law  remedies 
legislation  and  administrative  remedies  are  neces 
sary  tools  in  combating  water  pollution.  SucK 
remedies  are  available  to  compensate  injuries  oc^ 
curring  before  their  enactment  as  well  as  forewarn 
ing  industries  against  future  pollution.  Addi 
tionally,  since  pollution  is  a  technical  matter  in- 
volving problems  of  engineering,  sanitation 
chemistry,  and  biology,  administrative  remedies 
are  more  effective.  In  California  the  Dickey  Watei 
Act  was  passed,  setting  up  regional  water  pollutior 
control  boards,  and  a  state  control  board  wat 
established  to  coordinate  state  activities.  The 
health  department  has  control  over  contamination; 
but  has  no  permit  power.  Each  regional  board  is  tc 
prescribe  pollution  control  requirements.  The1 
boards  also  have  power  to  seek  out  existing  sources 
of  pollution.  Stringent  enforcement  may  be  ham- 
pered by  conflicts  of  interest  among  board  mem- 
bers. The  mechanics  of  the  present  legislation  and 
the  possibilities  of  conflicting  jurisdiction  are 
described.  Upon  failure  to  comply  with  a  board's 
order,  an  action  for  injunction  will  be  initiated. 
Federal  interstate  pollution  control  legislation  is 
evaluated  in  relation  to  its  effect  on  state  programs. 
The  most  serious  retardant  to  the  success  of  the 
state's  plan  appears  to  be  the  lack  of  funds  availa- 
ble for  construction  of  community  disposal  facili- 
ties. (Shelnut-Florida) 
W71-1I423 


POLLUTION  PROBLEMS  IN  KANSAS, 
Dwight  F.  Metzler. 

Kansas  Law  Review,  Vol  5,  p  61 1-625,  1957.  15  p, 
6  ref. 

Descriptors:  'Kansas,  'Pollution  abatement,  'In- 
dustrial wastes,  'Brines,  Oil  fields,  Injection,  Sub-' 
surface  drainage,  Oil  wastes,  Water  pollution, 
Water  pollution  effects,  Water  pollution  sources, 
Water  pollution  treatment,  Water  quality,  Water 
quality  control.  Waste  water  (Pollution),  Waste 
water  treatment,  Cities,  Sewage  disposal,  Sewage 
treatment.  Salinity,  Waste  disposal,  Financing,  Ad-' 
ministrative  agencies,  State  governments. 

The  available  water  supply  in  Kansas  is  too  small, 
and  Kansas  cannot  afford  to  render  a  portion  of  it 
unusable  through  pollution.  Three  general  types  of 
pollution  are  involved:  ( 1 )  bacterial-measured  by 
the  concentration  of  fecal  organisms;  (2)  chemical- 
-particularly  oil  field  brine;  and  (3)  organic- 
caused  by  decomposition  of  organic  material.  To 
combat  pollution,  Kansas  has  adopted  a  river  basin 
approach,  with  each  major  basin  adopting  its  own 
pollution  policies.  The  State  Board  of  Health  may 
issue  and  revoke  discharge  permits,  or  direct  con- 
struction of  treatment  facilities  in  the  basins.  Mu- 
nicipal, industrial,  and  oil  field  brines  are  the  three 
major  sources  of  pollution  in  Kansas.  Municipali- 
ties have  built  44  sewage  treatment  plants  under 
the  Kansas  river  basin  policy.  The  high  concentra-1 
tion  of  salts  in  oil-field  brine  makes  normal  disposal 
difficult;  hence  surface  ponds  and  injection  wells 
are  used  for  brine  disposal.  Brine  disposal  associa- 
tions have  been  formed,  and  brine  is  being  utilized1 
as  a  repressuring  medium.  While  much  industrial1 
waste  is  discharged  into  municipal  sewage  systems, 
many  industries  have  their  own  treatment  plants.' 
New  water  pollution  problems  in  Kansas  will  be' 
caused  by  irrigation,  technology,  and  industrial  and  ■ 
municipal  growth.  Kansas  has  received  many 
benefits  from  its  ten  year  pollution  abatement  pro- 
gram. (Smiljanich-Florida) 
W7I-I  1424 
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OIL  AND  GAS  CONSERVATION. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I1425 


RULES  AND  REGULATIONS  FOR  STANDARDS 
OF  WATER  QUALITY  FOR  THE  INTERSTATE 
WATERS  OF  IDAHO  AND  DISPOSAL  THEREIN 
OF  SEWAGE  AND  INDUSTRIAL  WASTES. 

Idaho  State  Board  of  Health,  Boise. 

1967.  lOp,  1  tab,  2  append. 

Descriptors:  'Idaho,  'Water  quality  control, 
'Standards,  'Water  pollution  sources,  Water  pol- 
lution, Water  pollution  control,  Pollutants,  Sewage 
disposal,  Waste  disposal.  Treatment  facilities. 
Water  pollution  treatment,  Public  health,  Regula- 
tion, Administrative  agencies,  Waste  treatment, 
Streams,  Rivers,  Turbidity,  Oil,  Toxicity, 
Coliforms,  Water  utilization.  Legal  aspects,  Pollu- 
tion abatement. 

No  wastes  shall  be  discharged  or  otherwise 
disposed  of  in  such  a  way  as  to  violate  the  water 
quality  standards  contained  herein.  The  degree  of 
sewage  or  waste  treatment  required  to  restore  and 
maintain  the  standards  of  quality  shall  be  deter- 
mined in  each  instance  by  the  State  Board  of 
Health,  taking  into  consideration  the  uses  of  the 
receiving  stream,  the  size  and  nature  of  stream 
flow,  the  quantity  and  quality  of  sewage  or  wastes, 
and  the  presence  of  other  sources  of  pollution. 
Water  quality  standards  will  be  enforced  through 
periodic  sampling  of  various  waters.  General  water 
quality  standards  for  interstate  streams  are  set 
forth,  including  a  prohibition  against  the  discharge 
jf  non-natural  toxic  chemicals,  excess  nutrients, 
turbidity,  and  oil.  Specific  water  quality  standards 
ire  set  forth  for  various  state  rivers.  Criteria  are 
:stablished  for:  (1)  organisms  of  the  coliform 
[roup  where  associated  with  fecal  sources,  (2)  dis- 
lolved  oxygen,  (3)  hydrogen  ion  concentration, 
ind  (4)  temperature.  A  chart  provides  information 
>n  beneficial  water  uses  to  be  protected  for  various 
ivers.  (Smiljanich-Florida) 
V71-I1426 


tULES  AND  REGULATIONS  FOR  THE 
ESTABLISHMENT  OF  STANDARDS  OF 
VATER  QUALITY  AND  FOR  WASTE  WATER 
"REATMENT  REQUIREMENTS  FOR  WATERS 
)F  THE  STATE  OF  IDAHO. 
daho  State  Board  of  Health,  Boise. 

968.  7  p. 

•escriptors:  'Idaho,  'Water  quality  control, 
Standards,  'Waste  water  treatment,  Waste  water 
Pollution),  Waste  water  disposal,  Water  pollution 
ontrol,  Pollution  abatement,  Water  pollution, 
/ater  pollution  sources,  Waste  disposal,  Sewage 
isposal,  Sewage  treatment,  Treatment  facilities, 
fater  pollution  treatment,  Pollutants,  Regulation, 
administration,  Turbidity,  Toxicity,  Coliforms, 
egal  aspects. 

i  order  to  provide  for  a  comprehensive  and  or- 
erly  water  pollution  control  program,  the  follow- 
fg  rules  and  regulations  are  set  forth  for  the 
Uablishment  of  water  quality  standards  and  waste 
ater  treatment  requirements.  Minimum  water 
lality  standards  are  prescribed  for  all  waters. 
>ecific  standards  are  prescribed  for  such  criteria 
Rl)  organisms  of  the  coliform  group  where  as- 
iciated  with  fecal  sources,  (2)  dissolved  oxygen, 
I)  hydrogen  ion  concentration,  (4)  temperature, 
id  (5)  turbidity.  Any  municipality  or  corporation 
>erating  any  sewer  facility  resulting  in  waste  water 
scharge  shall  furnish  to  the  Department  of  Health 
ch  information  as  the  Department  may 
asonably  require  to  evaluate  the  effects  on  any 
ceiving  waters.  Regulations  are  prescribed  for  ac- 
dental  spills  of  deleterious  materials,  subsurface 
wage  disposal,  treatment  facility  supervision, 
condary  and  treatment  requirements,  and 
ricultural  use  of  sewage  sludge  or  solid  material 
mtaining  disease-producing  organisms.  Waste 
scharges  to  underground   waters  shall   receive, 


prior  to  discharge,  such  treatment  as  is  necessary  to 
render  them  equal  in  quality  to  existing  un- 
derground waters,  or  such  treatment  as  is  necessary 
to  bring  such  discharge  into  conformance  with  the 
Idaho  Drinking  Water  Standards.  (Smiljanich- 
Florida) 
W71-11427 


WATER  QUALITY  STANDARDS  FOR  SUR- 
FACE  WATERS  IN  ARIZONA. 

Arizona  Dept.  of  Health,  Phoenix.  Water  Quality 
Control  Council. 

1 968.  1 29  p,  1  fig,  7  plate,  2  tab,  24  ref,  23  exhibits. 

Descriptors:  'Arizona,  'Water  quality,  'Standards, 
♦Water  quality  control,  Water  pollution  control, 
Water  pollution,  Water  pollution  sources,  Water 
pollution  effects,  Pollution  abatement,  Administra- 
tive agencies,  Administration,  State  governments, 
Colorado  River,  Streams,  Water  Quality  Act,  Im- 
paired water  quality.  Water  properties,  Water  pol- 
lution treatment,  Waste  disposal.  Water  utilization, 
Water  policy,  Legal  aspects. 

Water  quality  standards  are  herein  prescribed  for 
Arizona's  surface  waters.  A  description  of  the 
major  river  systems  and  basins  within  the  state  in- 
cludes their  present  level  of  water  quality.  Stan- 
dards have  been  set  according  to  beneficial  water 
use.  The  water  use  categories  are:  ( 1 )  agricultural, 
(2)  domestic  water  sources,  (3)  industrial,  (4) 
propagation  of  aquatic  and  wildlife  resources,  and 
(5)  recreation.  Each  beneficial  water  use  requires 
certain  indicators  of  water  quality  as  desirable  or 
essential.  Pertinent  indicators,  such  as  salinity  and 
bacteriological  quality,  are  investigated  for 
adequate  protection  of  each  beneficial  use. 
Specific  numerical  water  quality  objectives  are  for- 
mulated in  consideration  of  these  indicators  and 
the  effects  upon  the  economy  of  the  area.  The  pol- 
icy of  the  Department  of  Health  will  require  the 
maximum  practical  degree  of  treatment  for  all 
waste  sources.  The  discharge  of  wastes  containing 
toxic  substances  into  any  waters  is  prohibited 
without  a  valid  permit  issued  by  the  Department. 
The  State  Water  Quality  Control  Council  has  pri- 
mary responsibility  in  implementing  water  quality 
standards.  Various  studies  such  as  the  activities  of 
the  Arizona  Water  and  Pollution  Control  Associa- 
tion, are  included  in  the  report.  (Smiljanich- 
Florida) 
W71-1  1428 


DUE  PROCESS  AND  POLLUTION:  THE  RIGHT 
TO  A  REMEDY, 

Ferdinand  F.  Fernandez. 

Villanova  Law  Review,  Vol  16,  No  5,  p  789-814 

1971.  26p,211  ref. 

Descriptors:  'Pollution  abatement,  'Remedies, 
'Public  rights,  'Water  pollution  control,  Water 
pollution  effects,  Water  pollution,  Air  pollution, 
State  governments,  Federal  government,  Jurisdic- 
tion, Judicial  decisions.  Legislation,  Damages, 
Public  health,  Institutional  constraints,  Environ- 
mental effects,  Legal  aspects,  Adjudication 
procedure,  Non-structural  alternatives. 
Identifiers:  'Constitutionality. 

Pollution  threatens  everyone  with  grave  health 
hazards.  An  examination  of  the  inadequacies  of 
traditional  common  law  remedies  points  to  the 
need  for  new  solutions.  If  there  is  a  tendency  to 
refuse  to  reach  for  the  tools  at  hand  or  to  rapidly 
fashion  new  ones  through  legislation,  constitutional 
law  may  be  looked  to  in  speeding  the  process.  Due 
process  requires  the  government  to  provide  people 
with  remedies  for  injuries  caused  to  their  persons 
or  property  by  pollution.  When  the  pollutant 
threatens  to  cause  long-term  damage  by  reason  of 
its  chronic  presence,  injunctive  or  other  similar  re- 
lief must  be  provided.  The  history  of  due  process  is 
traced,  and  cases  are  discussed  which  reaffirm  the 
proposition  that  government  must  provide  an  effec- 
tive remedy  for  every  wrong  to  individuals. 
Sovereign  immunity  and  eminent  domain  are  also 


examined  to  support  the  major  thesis  by  analogy. 
Where  it  is  obvious  that  the  only  effective  remedy 
is  injunctive  relief,  impairment  of  that  remedy  will 
offend  fundamental  principles  of  due  process  and 
justice.  Through  due  process  the  environmental 
crisis  may  be  abated  once  citizens  are  given  the  ef- 
fective remedies  due  to  them.  (Smiljanich-Florida) 
W71-11429 


OCEAN  DUMPING:  THE  OCEANS  CRY  FOR 
HELP, 

Michael  J.  Harrington. 

Suffolk  University  Law  Review,  Vol  5,  No  3,  p  878- 

898,  1971.  21  p,  85  ref. 

Descriptors:  'Water  pollution  control,  'Oceans, 
•Waste  disposal,  'Environmental  sanitation, 
Legislation,  Water  policy.  Legal  aspects,  Federal 
government,  Industrial  wastes,  Sewage  sludge, 
Solid  wastes,  Chemical  wastes,  Oil  wastes,  Pollu- 
tants, Waste  dilution,  Waste  assimilation,  Waste 
identification,  Water  pollution  sources,  Landfills, 
Self-purification,  Water  Quality  Act,  Rivers  and 
Harbors  Act,  Remedies,  Navigable  waters,  Pollu- 
tion abatement. 
Identifiers:  'Federal  Water  Pollution  Control  Act. 

A  serious  problem  of  pollution  has  developed  in  the 
oceans  because  they  serve  as  the  final  receptacle 
for  much  of  the  nation's  wastes.  Such  wastes  are 
either  dumped  directly  into  the  ocean  or  are  car- 
ried there  by  rivers.  This  article  first  describes  the 
nature  and  effects  of  the  ocean  dumping  of  seven 
major  pollutants:  industrial  wastes,  solid  wastes, 
sewage  sludge,  dredge  spoils,  explosive  and  chemi- 
cal munitions,  oil  sludge,  and  chemical  wastes.  It 
next  discusses  the  ineffectiveness  of  existing  federal 
laws  that  might  be  applicable  to  the  problem  of 
ocean  dumping.  The  abatement  process  under  the 
Federal  Water  Pollution  Control  Act  is  too  long 
and  cumbersome.  The  Water  Quality  Improvement 
Act  offers  some  help  but  has  not  yet  been  fully  im- 
plemented. The  federal  government  has  been 
reluctant  to  prosecute  under  the  Refuse  Act.  This 
article  states  that  land-based  waste  disposal  is  one 
of  the  most  feasible  alternatives  to  ocean  dumping. 
It  is  suggested  that  effective  legislation  against 
ocean  dumping  is  needed.  Encompassed  by  such 
legislation  would  be:  ( 1 )  broad  classification  of  the 
waters  covered,  (2)  strong  standards  and  prohibi- 
tions, (3)  stringent  enforcement,  and  (4)  strong 
penalties  for  violations  of  the  standards  prescribed. 
(Johnson-Florida) 
W71-11430 


HEARINGS  BEFORE  THE  SUBCOMMITTEE 
ON  AIR  AND  WATER  POLLUTION  OF  THE 
COMMITTEE  ON  PUBLIC  WORKS,  UNITED 
STATES  SENATE. 

Hearings-S3687,  S3468,  S3470,  S347I  S3472 
S3181,  S3484,  S3500,  S3507,  S3614,  S3688! 
S3697-Subcomm  on  Air  and  Water  Pollution- 
Comm  on  Public  Works,  US  Senate,  April  20,  21 
27,1970,  part  1 ,  p  1  -40 1 .  40 1  p,  9  tab,  1 2  ref,  1  ap- 
pend. 

Descriptors:  'Federal  government,  'Legislation, 
•Water  pollution  control,  Effluents,  Treatment 
facilities,  Pollution  abatement.  Water  law,  Water 
policy,  Legal  aspects,  Administration,  Economics, 
Federal  jurisdiction,  Permits,  Project  planning, 
Public  health,  Regulation,  Planning,  Standards, 
Political  aspects,  Waste  treatment,  Waste  disposal, 
Federal-state  water  rights  conflicts,  Assessments, 
Non-structural  alternatives. 
Identifiers:  'Effluent  charge. 

Both  a  summary  and  the  complete  text  of  water 
pollution  legislation  pending  before  the  Senate 
Subcommittee  on  Air  and  Water  Pollution  are  con- 
tained in  this  record  of  hearings.  Such  legislation 
involved  the  following  subjects:  ( 1 )  increased  ap- 
propriations for  pollution  control  projects,  espe- 
cially waste  treatment  facilities;  (2)  enlargement  of 
the  federal  role  in  water  pollution  abatement;  (3) 
instituting  effluent  charges  for  wastes  other  than 
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sewage;  (4)  regulation  of  the  ocean  dumping  of 
refuse;  and  (5)  prohibition  of  phosphorus  in  deter- 
gents. Witnesses  at  the  Hearings  included  Senator 
Proxmire  and  Secretary  of  the  Interior  Hickel. 
Much  of  the  testimony  was  concerned  with  the 
proposed  use  of  effluent  charges  as  a  means  of 
deterring  water  pollution.  Two  economists  testified 
that  the  current  method  of  trying  to  enforce  water 
quality  standards  was  not  effective;  they  stated  that 
making  polluters  pay  for  what  they  discharge  would 
be  effective  in  forcing  them  to  reduce  discharges. 
Secretary  Hickel  discussed  proposed  changes  in  the 
abatement  proceedings  and  jurisdiction  of  the 
federal  government.  Also  included  in  the  record  is 
a  list  of  new  and  reconvened  enforcement  con- 
ferences instituted  by  the  Department  of  the  Interi- 
or to  compel  compliance  with  applicable  water 
quality  standards.  (Johnson-Florida) 
W71-1I431 


THE  EVOLUTION  OF  THE  ENFORCEMENT 
PROVISIONS  OF  THE  FEDERAL  WATER  POL- 
LUTION CONTROL  ACT:  A  STUDY  OF  THE 
DIFFICULTY  IN  DEVELOPING  EFFECTIVE 
LEGISLATION, 
Frank  J.  Barry. 

Michigan  Law  Review,  Vol  68,  p  1  103-1  130,  1970. 
2  8  p,  163  ref. 

Descriptors:  'Water  pollution  control,  *Water 
Quality  Act,  'Administrative  agencies,  'Pollution 
abatement,  Water  quality,  Water  quality  control, 
Water  pollution.  Legislation,  Federal  government, 
State  governments.  Legal  aspects,  Oil,  Regulation. 
Identifiers:  'Water  Pollution  Control  Act,  'Clean 
Water  Restoration  Act. 

The  Federal  Water  Pollution  Control  Act  has  un- 
dergone five  stages  of  evolution.  Primary  responsi- 
bility for  water  pollution  control  was  given  to  the 
states  in  the  original  Act  of  1948.  Pollution  in  in- 
terstate waters,  however,  could  be  abated  by 
federal  authorities.  Although  the  1956  amendment 
was  intended  to  enhance  the  enforcement  provi- 
sions of  the  Act,  more  delay  was  introduced  by  the 
interstate  conference  requirement,  and  the  polluter 
was  assured  of  at  least  a  one-year  enforcement 
delay.  The  scope  of  the  Act  was  broadened  in  1961 
to  include  almost  all  waters  in  the  nation,  and 
federal  officials  were  given  authority  to  abate  intra- 
state pollution  endangering  health  and  welfare.  The 
Water  Quality  Act  of  1965  provides  for  the 
establishment  of  water  quality  standards  for  in- 
terstate waters,  and  federal  authorities  may  abate 
pollution  lowering  the  waters  below  the  established 
standard.  The  Clean  Water  Restoration  Act  of 
1966  enabled  federal  authorities  to  require  reports 
concerning  discharges.  An  organized  national  pol- 
lution abatement  program  is  hindered  by  the  Act's 
no  pre-emption  policy;  nevertheless,  the  National 
Environmental  Policy  Act  and  Water  Quality  Im- 
provement Act  help  solve  the  enforcement 
problems  through  establishment  of  the  Council  on 
Environmental  Quality  and  provisions  for  national 
abatement  of  oil  pollution.  (Hart-Florida) 
W71-I  1435 


QUI  TAM  ACTIONS  AND  THE  1899  REFUSE 
ACT:  CITIZEN  LAWSUITS  AGAINST  POLLU- 
TERS OF  THE  NATION'S  WATERWAYS. 

Conservation  and  Natural  Resources  Subcomm, 
House  Comm  on  Gov't  Operations,  91st  Cong,  2d 
Sess(Comm  print  1970).  25  p,  47  ref. 

Descriptors:  'United  States,  'Water  pollution  con- 
trol, 'Remedies,  'Rivers  and  Harbors  Act,  Water 
quality  control,  Sewage  disposal,  Inland  waterways. 
Channels,  Cooperation,  Judicial  decisions,  Legal 
aspects.  Legislation,  Federal  government,  State 
governments,  Water  pollution,  Damages,  Abate- 
ment. 

The  institution  of  qui  tarn  actions  is  suggested  as  a 
basis  for  implementing  the  Refuse  Act  of  1899.  A 
Qui  tarn  is  a  civil  action  brought  by  a  citizen  to  col- 
lect a  fine  or  penalty,  a  share  of  which  he  is  allowed 


to  keep  for  himself  by  the  statute  imposing  the  fine. 
The  availability  of  this  action  provides  a  monetary 
incentive  to  citizens  to  furnish  information  con- 
cerning violations  and  insures  against  laxity  by 
public  officials  in  enforcing  the  statute.  While  the 
Act  does  not  explicitly  state  that  citizens  have  such 
a  right,  neither  does  it  explicitly  deny  this  right. 
There  is  both  American  and  English  authority 
which  supports  the  proposition  that  when  a  statute 
providing  a  reward  to  informers  does  not  specifi- 
cally authorize  or  forbid  qui  tarn  actions,  such 
statute  is  to  be  construed  as  authorizing  this  action. 
Public  policy  arguments  which  favor  qui  tarn  ac- 
tions under  the  Refuse  Act  are  discussed.  At  a  time 
when  the  courts  are  increasingly  willing  to  allow 
citizens  to  enforce  environmental  policies  of  vari- 
ous federal  statutes,  the  courts  should  not  hesitate 
to  allow  qui  tarn  actions.  Procedures  for  citizen  ac- 
tion under  the  Act  are  detailed.  (Shelnut-Florida) 
W71-I1436 


MARITIME  LIABILITY  FOR  OIL  POLLUTION- 
-DOMESTIC  AND  INTERNATIONAL  LAW, 

Allan  I.  Mendelsohn. 

George  Washington  Law  Review,  Vol  38,  No  l,pl- 

31,  1969.31  p, 90  ref. 

Descriptors:  'Oil  industry,  'Ships,  'Water  pollu- 
tion, 'Remedies,  Damages,  Oil,  Oil  wastes,  Oily 
water,  Federal  government,  International  law,  Law 
of  the  sea,  Treaties,  Legal  aspects,  Pollution  abate- 
ment, Accidents,  Insurance,  Costs,  Risks,  Legisla- 
tion, International  waters,  Foreign  waters,  Naviga- 
ble waters,  Water  pollution  control,  Disasters. 

A  discussion  of  the  limits  of  liability  for  oil  pollu- 
tion by  vessels,  primarily  based  upon  bills  proposed 
in  the  90th  and  9 1st  Congresses,  is  provided  herein. 
This  article  centers  on  the  hearings  of  the  Subcom- 
mittee on  Air  and  Water  Pollution  of  the  Senate 
Public  Works  Committee,  but  hearings  of  the 
House  Committees  on  Public  Works  and  the 
Merchant  Marine  are  also  examined.  Also 
discussed  is  a  plan  by  the  major  oil  companies  to 
enter  a  voluntary  agreement  among  oil  tanker 
owners  on  the  limits  of  liability  for  oil  pollution. 
The  author  examines  the  analogy  between  aviation 
liability  and  vessel  liability.  Observations  are  made 
on  the  necessity  and  possibility  of  providing 
adequate  marine  insurance  for  oil  pollution.  Inter- 
national activities  dealing  with  oil  pollution  are 
considered.  The  author  concludes  that  absolute  lia- 
bility should  be  imposed  upon  vessel  owners  and 
the  oil  industry  since  they  are  in  a  better  position 
than  coastal  shoreline  owners  to  bear  and  distribute 
the  risk  involved.  The  author  further  feels  that 
maritime  insurance  companies  can  profitably  in- 
sure against  oil  pollution  without  unreasonable 
premiums  and  that  such  companies  must 
modernize  to  meet  the  present  needs  of  society. 
( Robinson-Florida) 
W7I-I  1437 


WATER  QUALITY  STANDARDS  IN  PRIVATE 
NUISANCE  ACTIONS. 

Yale  Law  Journal,  Vol  79,  p  102-1  10,  1969.  9  p,  40 
ref. 

Descriptors:  'Water  Quality  Act,  'Water  pollution 
control,  'Water  quality  control,  'Remedies, 
Reasonable  use,  Legislation,  Legal  aspects,  Water 
law,  Federal  government,  Water  pollution,  Stan- 
dards, Water  quality,  Pollution  abatement,  Water 
resources.  Riparian  rights,  Relative  rights, 
Damages,  Competing  uses,  Water  rights.  Adjudica- 
tion procedure,  Non-structural  alternatives,  Ad- 
ministrative agencies. 

The  Federal  Water  Quality  Act  and  several  state 
pollution  statutes  have  proven  ineffective  due  to 
bureaucratic  timidity  and  deference  to  industry. 
The  ineffectiveness  of  such  legislation  may  revive 
the  use  of  private  nuisance  actions  to  restore  the 
quality  of  our  water.  The  reasonable  use  theory  of 
riparian  rights  and  private  nuisance  actions  are 
discussed  by  the  author  and  related  to  pollution 
legislation.  Courts  have  had  a  great  deal  of  trouble 


in  determining  what  constitutes  a  reasonable  use. 
The  Federal  Water  Quality  Act  may  prove  useful  in 
determining  reasonableness  as  it  contemplates  the 
establishment  of  water  quality  standards.  These 
standards  would  not  be  controlling,  but  could  be  a 
very  important  factor  in  determination  of  reasona- 
ble use.  The  author  feels  that  the  most  effective  ju- 
dicial use  of  standards  would  be  a  finding  that  a 
prima  facie  case  had  been  made  upon  a  showing 
that  the  standards  had  been  violated.  In  the  area  of 
injunctive  relief,  the  author  maintains  that  the  com- 
parative injury  doctrine  is  not  justified  because  the 
public  has  a  vital  interest  in  protecting  the  quality 
of  water.  (Robinson-Florida) 
W71-11438 


PENNSYLVANIA'S  PUBLIC  INSTITUTIONAL 
ARRANGEMENTS  FOR  THE  DEVELOPMENT 
AND  CONSERVATION  OF  WATER 

RESOURCES. 

Pennsylvania  Dept.  of  Environmental  Resources, 

Harrisburg.  Bureau  of  Engineering. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-11439 


THE  NATIONAL  ENVIRONMENTAL  SCIENCE 
TRIANGLE, 

Senate,  Washington,  D.C. 
Allen  Ellender,  Senator. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3, 
1971, p  1-1  -1-10. 

Descriptors:     'Legislation,     'Research    facilities, 
•Inter-Agency  cooperation,  'Institutional  aspects, 
Federal  budgets. 
Identifiers:  Environmental  research  center,  NASA. 

The  author,  Chairman  of  the  Appropriations  Com- 
mittee of  the  U.S.  Senate,  describes  his  efforts 
toward  better  coordination  among  the  various 
research  agencies  of  the  government  for  combating 
environmental  pollution.  In  1969  the  author 
proposed  that  the  largely  deactivated  NASA  facili- 
ties at  Slidell,  New  Orleans  and  Picayune,  Miss,  be 
converted  into  an  environmental  research  center. 
Apart  from  the  savings  in  time  and  money,  there 
was  unique  opportunity  of  utilizing  the  Space 
Agency's  special  capacities  in  non-space  problems. 
The  availability  of  this  complex,  the  ability  and 
willingness  of  NASA  to  act  as  host  agency,  and  a 
ten-million-dollar  appropriation  for  conversion  and 
technological  support  have  helped  the  movement 
of  several  agencies  into  this  complex.  The  total  ef- 
fect has  been  to  create,  within  a  few  months  and  at 
relatively  little  cost,  a  research  facility  which  would 
normally  have  taken  several  years  to  put  into 
operation.  (See  also  W7I-I144I  thru  W71-11459) 
(Ensign-PAI) 
W7I-11440 


AN  OVERVIEW  AND  FORECAST  OF  FEDERAL 
REGULATION  OF  VESSEL  DISCHARGES  AND 
SPILLS, 

Patton,  Blow,  Verill,  Brand  and  Boggs. 
J.  Gordon  Arbuckle. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  Ives,  sponsored  by  the  International  As- 
sociation for  Pollution  Control,  New  Orleans,  April 
1-3,  197  1,  p  2-1  -2-13. 

Descriptors:  'Legislation,  'Waste  disposal,  'Ships, 

•Forecasting,  Water  Quality  Act,  Water  pollution 

control. 

Identifiers:  Vessel  discharges,  Federal  regulations, 

Oil  spills. 

Recent  and  potential  developments  in  the  area  of 
federal  anti-pollution  legislation  of  special  interest 
to  the  marine  industry  have  been  discussed.  The 
major  congressional  review  of  the  vessel  pollution 
problem  came  with  the  Water  Quality  Improve- 
ment Act  of  1970.  This  year,  the  Congress  is  con- 
sidering amendments  to  this  Act  and  areas  such  as 
hazardous  substances,  port  and  harbor  safety,  and 
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ocean  dumping  are  to  receive  attention.  A  number 
of  problems  arising  from  the  19.70  legislation,  e.g., 
imprecisely  defined  terms,  conflicting  and  over- 
lapping federal  laws,  conflicting  state  and  local 
aws.  and  financial  responsibility,  have  been 
iiscussed.  (See  also  W7 1-1 1440)  (Ensign-PAI) 
171-11441 


i  REVIEW  AND  PROJECTION  OF  STATE 
tEGULATIONS  OF  VESSEL  DISCHARGES 
i N ID  SPILLS, 

fational  Association  of  Engine  and  Boat  Manufac- 

iirers. 

lichard  D.  Snyder. 

Conference  on  Pollution  Control  and  the  Marine 

idustry,  sponsored  by  the  International  Associa- 

on  for  Pollution  Control,  New  Orleans,  April  1-3 

97l,p3-l-3-7. 

•escriptors:    'Legislation,    'Waste    disposal,    Oil 
astes,    Water    pollution    sources,    Waste    water 
isposal.  Sewage  disposal,  State  governments, 
lentifiers:  Vessel  discharges.  State  regulations. 

i  many  cases  boat  pollution  laws  adopted  by  one 
ate  have  little  resemblance  to  those  adopted  by  a 
sighboring  state.  The  same  is  true  of  the  anti-pol- 
tion  devices  required  by  law.  The  need  for 
nformity  of  laws  and  equipment  standards  has 
:en  presented.  (See  also  W7I-11440)  (Ensign- 

71-11442 


ULF  ENVIRONMENT  PROGRAM'S  BENEFIT 
>  THE  MARINE  INDUSTRY, 

jlf  Universities  Research  Corp. 

mes  M.  Sharp. 

mference  on  Pollution  Control  and  the  Marine 

dustry,  sponsored  by  the  International  Associa- 

n  for  Pollution  Control,  New  Orleans,  April  1-3 

7l,p5-l -5-15. 

:scriptors:      'Optimum      development      plans, 
alance  of  nature,  'Environmental  effects,  Deci- 
n    making,    'Resource    development,    Natural 
iources.  Cost-benefit  analysis, 
mtifiers:  Gulf  states. 

hieving  economic  development  while  maintain- 
;  environmental  quality  on  a  cost  effective  basis 
|uires  a  revised  scientific  approach  and  a  new 
earch  management  structure.  The  universities  of 
'■  five  Gulf  States  and  Mexico  formed  a  consorti- 
in  1965  with  the  aim  of  developing  an  organiza- 
ii  and  scientific  manpower  required  for  informed 
nagement  of  the  resources  and  the  environment 
the  Gulf  of  Mexico.  The  Gulf  Environmental 
igram  is  a  deterministic  total  study  of  the  Gulf  of 
xico  system  including  waters,  life,  land,  energy 
Iget  and  circuitry,  chemical  balances,  dynamical 
hanges  of  mass  and  energy,  man's  present  and 
nulative  effect  upon  the  system,  and  the  cost- 
lefit-conservation  indices  of  present  and  future 
xnative  uses.  (See  also  W71-I1440)  (Ensign- 

1-11443 


FUSE  ACT  OF  1899  PERMIT  PROGRAM, 

ps  of  Engineers,  Washington,  D.C. 
lesB.  Newman. 

iference  on  Pollution  Control  and  the  Marine 
Jstry,  sponsored  by  the  International  Associa- 
for  Pollution  Control,  New  Orleans,  April  1-3 
l,p  7-1  -  7-6. 

criptors:  'Legislation,  'Waste  disposal,  *Per- 
I  'Pollution  abatement.  Federal  government 
I  wastes, 
itifiers:  Refuse  Act  of  1 899. 

Refuse  Act  of  1899  makes  it  unlawful  to 
harge  any  refuse  matter  into  the  navigable 
:rs  of  the  United  States  or  into  their  tributaries 
out  first  obtaining  a  permit  from  the  Secretary 
Ae  Army  or  his  designated  representative, 
ough   the   Act  has   been   used   frequently   to 


require  cessation  of  harmful  discharges  and  to 
prosecute  violators,  the  permit  provisions  of  the 
Act  have  not  been  implemented  before.  The  ad- 
vantages of  the  program  and  some  of  the  problems 
connected  with  it  have  been  discussed  in  this  paper 
(See  also  W71-1 1440)  (Ensign-PAI) 
W71-11444 


A  NATIONAL  OCEAN  SURVEY  PROGRAM 
REQUISITE  TO  POLLUTION  RESEARCH  AND 
CONTROL, 

National  Oceanic   and   Atmospheric  Administra- 
tion, Silver  Spring,  Md.  Oceanography  Div. 
R.  L.  Swanson. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans  April  1-3 
1971,  p  6-1  -  6-5. 

Descriptors:  'Ocean  circulation,  'Tidal  effects 
•Estuaries,  'Currents  (Water),  Coasts,  Forecast- 
ing, Pollution  abatement. 

The  National  Ocean  Survey's  new  activities  in  cir- 
culation studies  are  presented.  These  activities  are 
a  part  of  a  larger  developing  program  of  the  Na- 
tional Oceanic  and  Atmospheric  Administration  in 
estuarine  and  coastal  investigations  pertinent  to 
pollution  research  and  control.  (See  also  W71- 
11440)  (Ensign-PAI) 
W71-11445 


ON  SHORE  FACILITIES  FOR  MARINE  WASTE 
DISPOSAL, 

American   Association   of  Port   Authorities.   En- 
vironmental Affairs  Committee. 
Edward  Langlois. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  Ives,  sponsored  by  the  International  As- 
sociation for  Pollution  Control,  New  Orleans  April 
1-3,  1971,  p  8-1  -8-10.  ' 

Descriptors:  'Waste  disposal,  'Sewage  treatment, 
•Ships,    'Waste    dumps,    "Oil    wastes,    Pollution 
abatement,  Port  authorities. 
Identifiers:  Vessel  discharges. 

The  role  of  the  Port  Authority  and  Terminal 
Operator  in  the  task  of  eliminating  the  discharge  of 
oily  and  sanitary  waste  into  the  waters  has  been 
discussed.  Problems  connected  with  receiving  sta- 
tions at  the  port,  floating  receiving  stations,  treat- 
ment and  disposal  of  waste,  and  the  matter  of 
financing  these  facilities  have  been  analyzed  and 
the  findings  reported.  (See  also  W71-1  1440)  (En- 
sign-PAI) 
W71-1  1446 


PRESENT  AND  FUTURE  INTERNATIONAL 
AGREEMENTS  FOR  POLLUTION  ABATE- 
MENT AND  THEIR  IMPACT  ON  NEW  SHIP 
CONSTRUCTION, 

Maritime  Administration,  Washington,  DC.  Office 
of  Ship  Construction. 
E.  Scott  Dillion. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3 
1971,  p  9-1  -9-29.  10  fig. 

Descriptors:  'Pollution  abatement,  'International 
commissions,  *United  Nations,  'Institutional 
aspects,  'International  waters,  'Naval  architec- 
ture, Ships,  Forecasting. 

Some  of  the  significant  international  agreements  on 
the  ship  generated  pollution  have  been  discussed. 
Among  the  international  organizations  actively  at- 
tempting to  obtain  these  multilateral  agreements 
are  a  number  of  agencies  of  the  U.N.,  NATO,  and 
OECD.  The  agreements  on  oil  pollution  abatement 
and  the  carriage  of  dangerous  chemicals  are  ex- 
pected to  substantially  affect  ship  construction. 
Several  basic  ship  design  concepts  have  been 
presented  to  achieve  clean  ballast  operation  in 
cargo  ships,  containerships,  and  tankers.  (See  also 
W71-1  1440)  (Ensign-PAI) 


W71-11447 

TECHNOLOGICAL   TRENDS   IN   DETECTION 
AND  CONTROL  OF  MARINE  POLLUTION, 

Coast  Guard,  Washington,  DC.  Office  of  Research 
and  Development. 
Charles  C.  Bates. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3 
1971, p  10-1  -10-11. 

Descriptors:     'Pollution     abatement,     'Pollutant 
identification,  'Oil  wastes,  Coast  Guard   regula- 
tions, Remote  sensing.  Cleaning. 
Identifiers:  Oil  spill  containment. 

The  role  of  the  U.S.  Coast  Guard  in  implementing 
regulations  pertaining  to  the  prevention  of  marine 
pollution  has  been  discussed.  Among  the  important 
responsibilities  of  the  U.S.C.G.  in  this  area  are  to 
operate  a  system  of  surveillance  to  insure  early 
notice  of  oil  spills,  to  develop  procedures  and 
techniques  for  identifying,  containing  and  remov- 
ing oil,  and  to  provide  strike  forces  of  personnel 
and  oil  pollution  control  equipment  for  carrying 
out  the  Contingency  Plan.  (See  also  W71-1 1440) 
(Ensign-PAI) 
W71-11448 


FUTURE    RESEARCH    AND    DEVELOPMENT 
FOR    MARITIME   POLLUTION    PREVENTION 
AND  CONTROL  SYSTEMS, 
Maritime  Administration,  Washington,  D.C. 
Marvin  Pitkin. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans  April  1-3 
1971, p  11-1  -  11-8.  H 

Descriptors:  'Water  pollution  control,  'Pollution 
abatement,  'Planning,  'Oil  wastes,  Data  collec- 
tion, 'Engineering,  Separation  techniques,  Ships, 
Navigation. 
Identifiers:  Maritime  Administration. 

The  research  and  development  activity  of  the 
Maritime  Administration  can  be  broadly  classified 
as  short-term  corrective  actions  and  long-term 
research  in  avoiding  the  causes  of  pollution.  The 
former  currently  entails  collection  of  data  on  ship 
discharge  to  develop  quantitative  criteria  and  en- 
gineering requirements  for  oily  water  monitoring 
and  control,  development  of  instrumentation  to  de- 
tect oil-water  interface,  study  of  oil  concentration 
profiles  in  ballast  and  slop  tanks,  and  development 
of  oily  water  separators.  The  long-term  research 
programs  aim  at  elimination  of  the  causes  of  pollu- 
tion. Among  the  projects  in  this  area  are  the 
development  of  advanced  collision-avoidance 
systems,  satellite  navigation  and  communication 
techniques,  and  human  engineering  studies.  (See 
alsoW71-l  1440)  (Ensign-PAI) 
W71-11449 


U.  S.  NAVY  R  AND  D  EFFORTS  IN  ENVIRON- 
MENTAL PROTECTION, 

Naval  Oceanographic  Office,  Washington  D  C 
Stewart  B.Nelson. 

Conference  on  Marine  Pollution  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans  April  1-3 
1971, p  12-1  -12-5. 

Descriptors:    'Water    pollution    control,    'Ships, 
•Waste    disposal,    *Research    and    development, 
•Sewage  treatment,  Water  Quality  Act,  Water  pol- 
lution sources,  *Oil  wastes. 
Identifiers:  U.S.  Navy,  Shipboard  wastes. 

The  Navy  is  moving  rapidly  to  apply  present  state- 
of-the-art  solutions  to  meet  the  requirements  of  the 
existing  antipollution  legislation.  In  addition,  a  sig- 
nificant R  and  D  effort  aimed  at  extending  basic 
knowledge  and  techniques  useful  in  environmental 
protection  is  underway  and  planned  for  major  ex- 
pansion during   1972.  Apart  from  finding  better 
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ways    for    disposal    of    shipboard    wastes    and 
ordnance,  this  activity  would  aim   at  better  un- 
derstanding of  the  open  ocean  environment.  (See 
also  W71-1 1440)  (Ensign-PAI) 
W71-1  1450 


THE  COAST  GUARD'S  RESEARCH  AND 
DEVELOPMENT  PROGRAM  IN  MARINE  POL- 
LUTION PREVENTION  AND  CONTROL 
SYSTEMS, 

Coast  Guard,  Washington,  D.C.  Office  of  Research 
and  Development. 
William  E.  Lehr. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3, 
1971, p  13-1  -  13-10. 

Descriptors:  *Water  pollution  -control,  *Coast 
Guard  regulations,  'Waste  disposal,  'Ships,  'Oil 
wastes,  'Research  and  development,  Water  Quali- 
ty Act,  Remote  sensing. 

The  Coast  Guard  is  responsible  for  enforcing 
federal  antipollution  laws  on  the  navigable  waters 
of  the  United  States  and  for  implementing  the 
general  vessel  safety  statutes  and  maintaining  the 
maritime  aids  to  navigation  systems.  The  research 
and  development  activity  within  the  Coast  Guard  is 
directed  towards  providing  technical  solutions 
which  will  eliminate  the  causes,  or  reduce  the  ef- 
fects, of  oil  spills.  Development  of  seagoing  sewage 
treatment  systems  has  been  given  much  attention. 
Currently,  a  survey  of  Coast  Guard  ships  and  boats 
is  underway  to  define  the  scope  of  exhaust  emission 
problem.  Airborne  surveillance  system  and  sensor 
techniques  are  being  developed  for  oil  slick  detec- 
tion. Research  in  prevention  of  accidental  oil  spills 
is  being  directed  towards  improved  ship  construc- 
tion standards  and  ship  positioning  systems.  (See 
also  W7I-1  1440)  (Ensign-PAI) 
W7I-11451 


NAVAL  SHIPBOARD  WASTES,  FUTURE 
SYSTEMS  FOR  THEIR  TREATMENT  AND 
DISPOSAL, 

Naval  Ship  Engineering  Center,  Hyattsville,  Md. 
Edward  T.  Kinney. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3, 
1971, p  14-1  -  14-29. 

Descriptors:  'Waste  disposal,  'Ships,  'Water  pol- 
lution sources,   'Sewage   treatment,   'Oil  wastes, 
Water  Quality  Act,  Research  and  development. 
Identifiers:  Shipboard  wastes. 

Sewage,  oil,  solid  wastes,  industrial  chemicals,  and 
combustion  by-products  are  among  the  environ- 
mental pollutants  discharged  by  naval  ships.  Imple- 
menting control  measures  within  the  constraints 
imposed  by  the  military  ship  environment  makes 
the  problem  unique.  Programs  for  developing  con- 
trol equipment  for  sewage  and  oil  are  well  un- 
derway. The  scope  of  the  problem  and  the  ship- 
board constraints  have  been  defined.  The  concept 
of  integrated  ship  disposal  systems  have  also  been 
explored.  (See  also  W71-1  1440)  (Ensign-PAI) 
W7I-II452 


LOUISIANA  FISHERIES  RESOURCES  POLLU- 
TION PROBLEMS  AND  RECOMMENDED 
SOLUTIONS, 

Louisiana  State  Univ.,  Baton  Rouge. 
Leslie  L.  Glasgow. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3, 
1971, p  15-1  -  15-6. 

Descriptors:  'Louisiana,  'Fisheries,  'Water  pollu- 
tion sources,  'Oil  wastes,  'Water  pollution  effects, 
Gulf  of  Mexico,  Mississippi  River,  Oil  wells, 
Balance  of  nature. 


The  pollution  load  of  the  Mississippi  River  is  a  con- 
stant threat  to  the  fisheries  resources  in  the  Gulf 
and  particularly  along  the  Louisiana  coastline.  Due 
to  the  peculiar  geography  of  this  coast  a  blowout  on 
a  multiple  well  platform  during  a  major  hurricane 
can  have  disastrous  consequences  for  several  hun- 
dred thousand  acres  of  low  marshland.  Among  the 
every  day  pollution  problems  are  the  chronic  spills 
from  tankers  and  barges,  waste  disposed  by 
thousands  of  sport  and  commercial  boats,  and  gar- 
bage and  debris  dumped  from  platforms.  (See  also 
W71-1 1440)  (Ensign-PAI) 
W71-1I453 


WASTE  MANAGEMENT  SYSTEMS  FOR 
RECREATIONAL  AND  COMMERCIAL  VEHI- 
CLES, 

Environmental  Protection  Agency,  Wash.,  D.C. 
Harold  Bernard. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3, 
1971, p  18-1  -18-18. 

Descriptors:    'Waste    disposal,    'Ships,    'Water 

Quality  Act,  'Water  pollution  sources,  'Oil  wastes, 

Waste  treatment,  Waste  storage,  Water  pollution 

control. 

Identifiers:  'Shipboard  waste. 

The  shipboard  waste  characteristics  and  the  total 
contribution  of  shipboard  waste  discharges  to  the 
overall  problem  of  water  quality  control  have  been 
examined.  Vessel  waste  holding  and  treatment 
systems,  and  treatment  and  discharge  systems  have 
been  presented.  The  research  and  development  ac- 
tivity of  the  Environmental  Protection  Agency  in 
this  area  has  also  been  outlined.  (See  also  W71- 
11440)  (Ensign-PAI) 
W71-11454 


THE  ROLE  AND  MISSION  OF  THE  EPA  RE- 
GIONAL OFFICE, 

Environmental  Protection  Agency,  Wash.,  D.C. 
Jerry  T.  Thornhill. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3, 
1971, p  19-1  -  19-4. 

Descriptors:  'Administrative  agencies,  'Federal 
government,  'State  governments,  'Regulation,  In- 
stitutional aspects,  Water  pollution  control,  Air 
pollution.  Solid  wastes,  Radiation,  Pesticides. 
Identifiers:  Regional  offices,  Environmental  Pro- 
tection Agency. 

The  EPA  brings  under  one  administrative  structure 
the  major  environmental  protection  programs  of 
the  Federal  government.  These  programs  involve 
broad  responsibilities  for  research,  standard 
setting,  monitoring,  and  enforcement  in  the  areas 
of  air  and  water  pollution,  solid  waste,  radiation, 
and  pesticides.  By  establishing  EPA  on  the  basis  of 
strong  regional  system,  it  is  hoped  that  state  and 
local  governments  will  have  the  opportunity  for 
maximum  participation  in  planning  and  execution 
of  programs.  ( See  also  W  7  I  - 1  1 440 )  ( Ensign-PAI ) 
W71-U455 


ANALYSIS  AND  FORECAST  OF  THE  MARINE 
POLLUTION  CONTROL  MARKET, 

Technical  Marketing  Associates. 
Joseph  S.  Ives. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3, 
1971,  p  21-1  -21-8. 

Descriptors:  'Forecast,  'Water  pollution  control, 
•Equipment,  'Marketing,  Ships. 

The  marine  pollution  control  market  is  made  up  of 
equipment  required  to  detect,  measure,  dispose  of, 
prevent  and  clean  up  pollutants.  The  customers  for 
this  equipment  will  be  the  U.S.  Government,  the 


offshore  industry,  the  marine  transportation  indus-, 
try,  the  fishing  industry,  and  the  recreational  boat- 
ing industry.  Tighter  standards  will  generate 
requirements  for  new  pollution  control  equipment 
which  should  total  $3.8  billion  by  1976.  (See  also 
W71-1 1440)  (Ensign-PAI) 
W7I-11456 


THE  NATIONAL  MARINE  FISHERIES  SER- 
VICE AND  ITS  ROLE  IN  THE  PREVENTION 
AND  CONTROL  OF  POLLUTION, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Silver  Spring,  Md. 
Ernest  D.  Premetz. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3, 
1971, p  16-1  -  16-5. 

Descriptors:  'Fisheries,  'Water  pollution  effects,  i 
•Federal  government,  'Aquatic  environment,  In- 
stitutional   aspects,    Regulation,    Research    and 
development,  Water  pollution  control. 
Identifiers:  National  Marine  Fisheries  Service. 

One  of  the  primary  functions  of  the  National 
Oceanic  and  Atmospheric  Administration  and  its 
National  Marine  Fisheries  Service  is  to  provide  the 
knowledge  and  understanding  of  the  processes  of 
the  marine  environment,  both  physical  and  biologi- 
cal, needed  for  development  of  effective  regula- 
tions by  other  agencies  of  the  Federal  government. 
The  research  activity  is  being  focused  on  the 
physiological  effects  of  the  pollutants  on  the  fishery 
resources.  (See  also  W71-I  1440)  (Ensign-PAI) 
W71-11457 


MARINE  POLLUTION  LIABILITY  IN- 
SURANCE, 

American  Institute  of  Marine  Underwriters. 
John  D.  Barry. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3, 
1971, p  22-1  -22-5. 

Descriptors:  'Insurance,  'Ships,  'Water  pollution 
control,  'Damages,  'Oil  wastes,  Cleaning,  Water 
Quality  Act. 
Identifiers:  Pollution  liability  insurance. 


With  the  passage  of  the  Water  Quality  Improve- 
ment Act  of  1970,  the  underwriters  found  them- 
selves facing  the  costs  of  cleaning  up  waters  pol- 
luted by  the  vessels.  The  Act  included  two  unusual 
conditions  -  liability  without  fault  and  direct  action 
against  the  underwriters.  Pollution  liability  in- 
surance is  now  being  written  to  provide  the  insured 
coverage  and  to  provide  sufficient  proof  of  finan- 
cial responsibility,  both  required  by  the  Act.  Amer- 
ican Marine  Underwriters  are  currently  in  the 
process  of  organizing  a  pool  to  provide  greater 
coverage  at  lower  costs.  (See  also  W71-11440) 
(Ensign-PAI) 
W71-11458 


COASTAL  STATES  ORGANIZATION'S  PRO- 
GRAM TO  DEVELOP  REGIONAL  POLLUTION 
PREVENTION/CONTROL  STANDARDS  AND 
ACTIVITIES, 

Coastal  States  Organization. 
Thomas  H.  Suddath. 

Conference  on  Pollution  Control  and  the  Marine 
Industry,  sponsored  by  the  International  Associa- 
tion for  Pollution  Control,  New  Orleans,  April  1-3, 
197l,p  20-1  -  20-4. 

Descriptors:     'State     governments,     'Interstate, 

'Regulation,    'Standards,    'Pollution    abatement, 

Institutional   aspects,  Pollutants,  Water  pollution 

control. 

Identifiers:  Coastal  states. 

In  the  task  of  environmental  protection  the  Coastal 
states  have  much  in  common.  They  are  concerned 
with    fresh    water    management,    management   of 
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mineral  deposits  within  the  coastal  zone,  including 
petroleum  and  natural  gas,  management  of  the 
coastal  marshlands,  wet  lands  and  the  estuarial 
waters,  and  the  management  of  the  recreation 
areas.  The  Coastal  States  Organization  is  a  group  of 
representatives  from  coastal  and  great  lake  states. 
The  organization  aims  at  communications  among 
member  states  on  matters  of  mutual  interests  and 
injection  of  state  interests  into  national  legislation 
activities.  (See  also  W71-1 1440)  (Ensign-PAI) 
W71-11459 


K  BILL  TO  AMEND  THE  FEDERAL  WATER 
N)LLUTION  CONTROL  ACT,  AS  AMENDED. 

ror  primary  bibliographic  entry  see  Field  06E. 
(V71-1 1462 


i  BILL  TO  AMEND  THE  FEDERAL  WATER 
•OLLUTION  CONTROL  ACT,  AS  AMENDED. 

:or  primary  bibliographic  entry  see  Field  06E 
V71-U503 


»RGANIZATIONAL  FRAMEWORK  OF  STATE 
,ND  REGIONAL  WATER  POLLUTION  CON- 
ROL  BOARDS. 

lalifornia  Water  Resources  Control  Board,  Sacra- 
lento. 

dministrative  Procedures  Manual,  California 
later  Resources  Control  Board,  Sacramento 
alif,  p  1-13,  Al-B3(  1970).  21  p,  1  fig,  1  chart,  2 
ppend. 

escriptors:  'California,  'Regulation,  'Water  pol- 
tion  control,  'Administrative  agencies,  Adminis- 
ation,  Pollution  abatement,  State  governments, 
Deal  governments,  Legal  aspects,  Standards,  In- 
action, State  jurisdiction,  Permits,  Public  health, 
•oject  planning.  Water  quality  control,  Adoption 
practices. 

lis  manual  details  the  administrative  framework 
ithin  which  the  California  Water  Pollution  Con- 
y\   Board    is   to   operate.    Included    herein    are 
ecifications  of  the  responsibilities  of  the  board 
airman,  vice  chairman,  and  board  members;  the 
ater  Quality  Advisory  Committee;  and  the  Ex- 
utive     Coordinating     Committee.     Procedures 
escribed    for   regional   water   pollution   control 
ards  include  specifications  as  to  the  responsibili- 
s  of  the  board,  the  board  chairman,  the  vice 
airman,  and  the  executive  officer.  Each  regional 
ard  must  appoint  an  executive  officer  subject  to 
alifications    established    by    the    State    Board, 
acedural  guidelines  are  also  set  forth  for  the  ex- 
utive  officer  as  to  board  staffing  and  personnel 
|uirements.  The  regional  board's  legal  represen- 
ive  is  designated  as  the  Chief  Council  of  the 
ite    Water    Resources    Control    Board    or    his 
iignee.   Such   council   must   be    present   at   all 
etings  and  hearings  to  assist  boards  in  effectively 
plementing  water  quality  laws.  Procedures  set 
th  governing  meetings  and  hearings  deal  with 
scheduling  of  meetings,   meeting  objectives, 
inda  forms,  agenda  information  and  executive 
icer's     summary     reports,     minutes,     meeting 
cedures,  and  procedures  in  the  absence  of  a 
>rum.  Also  included  are  forms  of  communica- 
i  and  staff  management  guidelines.  (Horwitz- 
rida) 
1-11510 


QUALITY 


FORCEMENT  (WATER 

QUIREMENTS). 

ifornia  Water  Resources  Control  Board,  Sacra- 
lto. 


ninistrative  Procedures  Manual,  California 
ter  Resources  Control  Board,  Sacramento 
if.p  23-34,  D1-E3  (Rev  1971).  24  p,  2  append.  ' 

criptors:  'Water  quality  control,  'California, 
ater  pollution  control,  'Administration,  Regu- 
>n,  Supervisory  control  (Power),  Pollution 
tement,  Administrative  agencies,  State  govern- 


ments, State  jurisdiction,  Standards,  Inspection, 
Legal  aspects,  Permits,  Water  allocation,  Water 
pollution,  Waste  treatment,  Waste  water  treat- 
ment, Sewage  treatment. 

Administrative  enforcement  actions  by  the  Califor- 
nia Water  Quality  Control  Board  are  herein  enu- 
merated and  include  the  issuance  of:  (1)  time 
schedules  for  compliance,  (2)  cease  and  desist  or- 
ders, (3)  cleanup  orders,  and  (4)  notice  of  viola- 
tions on  nonoperating  industry  or  business  sites. 
Procedures  for  each  administrative  enforcement 
technique  are  set  forth  along  with  an  explanation  of 
the  proper  use  of  time  schedules  and  forthwith 
commands  in  a  cease  and  desist  order.  The  manual 
next  details  prohibitions  and  restrictions  on  addi- 
tional connections  to  community  sewer  systems. 
Each  discharger  should  take  immediate  corrective 
action  to  achieve  rapid  compliance  with  the 
Board's  orders.  If  the  discharger  does  not  so 
comply  and  immediate  cleanup  is  necessary,  the 
Board  may  request  the  appropriate  agency  to  clean 
up  or  abate  said  waste  and  charge  all  costs  to  the 
discharger.  Administrative  procedures  are  also 
herein  established  for:  (1)  cease  and  desist 
hearings,  (2)  inspection  powers  of  regional  boards, 
(3)  civil  judicial  enforcement,  and  (4)  criminal  ju- 
dicial enforcement.  Forms  to  be  utilized  in  such 
proceedings  are  contained  in  the  attached  appen- 
dixes. (Horwitz-Florida) 
W71-11522 


WATER  QUALITY  CONTROL  PLANS. 

California  Water  Resources  Control  Board,  Sacra- 
mento. 

Administrative  Procedures  Manual,  California 
Water  Resources  Control  Board,  Sacramento 
Calif,  p  35-40  (1970).  6  p. 

Descriptors:  'California,  'Water  quality  control, 
'Administrative  agencies,  'Long-term  planning, 
Regulation,  State  governments.  State  jurisdiction. 
Administration,  Pollution  abatement,  Supervisory 
control  (Power),  Legal  aspects,  Inspection,  Per- 
mits, Water  policy,  Sewage  disposal,  Sewage  treat- 
ment. Water  pollution,  Water  treatment,  Water 
pollution  control,  Water  conservation.  Water 
resources,  Regional  analysis,  Planning,  Standards, 
Water  management  (Applied). 

This  manual  details  the  procedures  to  be  followed 
by  regional  and  state  boards  when  establishing 
water  quality  control  plans.  The  purposes  of  such 
plans:  are  to:  ( 1 )  meet  state  and  federal  regulations 
and  grant  provisions,  (2)  provide  a  framework  for 
effective  basin  management,  (3)  present  guidelines 
for  management  of  the  basin  to  achieve  wise  use  of 
water  resources,  (4)  provide  detailed  guidance  for 
the  control  of  waste  disposal,  (5)  serve  as  support- 
ing documentation  by  boards  for  the  issuance  of 
discharge  prohibitions,  and  (6)  provide  the  basis 
for  limiting  constituent  concentrations  in  each 
waste  discharge.  Water  quality  control  plans  must 
include  descriptions  of  the:  area,  uses  of  water, 
water  quality  objectives,  water  inventory,  basin 
water  quality  system,  master  sewerage  plan,  special 
problems  in  water  resource  control,  and  implemen- 
tation schedule.  The  manual  describes  procedures 
that  must  be  followed  in  preparing  and  conducting 
public  hearings  in  which  water  quality  plans  are 
considered.  Guidelines  for  plan  adoption  are 
established  along  with  procedures  for  the  modifica- 
tion of  water  quality  plans.  ( Horwitz-Florida ) 
W71-I1542 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED. 

For  primary  bibliographic  entry  see  Field  06E 
W71-11547 


A  BILL  TO  PROHIBIT  DISCHARGE  OF  ANY 
MILITARY  MATERIAL  OR  OTHER  REFUSE 
INTO  NAVIGABLE  WATERS  OF  THE  UNITED 
STATES  OR  INTO  INTERNATIONAL  WATERS 
AND  FOR  OTHER  PURPOSES. 
For  primary  bibliographic  entry  see  Field  06E. 


W71-11550 


A     BIOLOGICAL     APPROACH     TO     WATER 
QUALITY  MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  05C. 
W71-11579 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED, 
TO  PROVIDE  FINANCIAL  ASSISTANCE  FOR 
RIVER  BASIN  PROGRAMS. 

For  primary  bibliographic  entry  see  Field  06E 
W71-I1584 


THE  LEGAL  AND  ECONOMIC  ASPECTS  OF 
POLLUTION, 

Chicago  Univ.,  III.  Center  for  Policy  Study. 
George  Anastaplo,  Stephen  R.  Berry,  Ronald  H. 
Coase,  Harold  Demsetz,  and  Milton  Friedman 
1970,  37  p. 

Descriptors:  'Pollution  abatement,  'Economics, 
♦Legal  aspects,  'Cost-benefit  analysis,  Water  pol- 
lution control. 

A  panel  discussion  among  University  of  Chicago 
faculty  members  is  presented.  Economic  cost- 
benefit  analysis  is  the  general  approach  of  the  pan- 
nehsts  to  the  problems  of  pollution.  To  have  unpol- 
luted air  and  unpolluted  water,  etc.,  a  person  must 
be  willing  to  assume  a  cost  upon  himself,  and  not 
expect  that  others  will  assume  the  cost  for  him. 
Some  of  the  questions  that  are  involved  in  the  cost- 
benefit  analysis  approach  are:  What  is  the  value  of 
the  cost  of  not  having  pollution.  How  much  of  a 
cost  are  people  willing  to  submit  to  for  achieve- 
ment of  pollution  abatement.  Who  benefits  from 
the  cost  spent  for  pollution  abatement.  Who  pays 
for  the  cost.  There  is  discussion  of  these  questions 
in  terms  of  the  University  of  Chicago's  stockholder 
position  in  Commonwealth  Edison.  (Strachan- 
Chicago) 
W7I-11608 


CONTEMPORARY        WATER        TANKS 
ESTHETICS  WITH  FUNCTION, 

Washington  Dept.  of  Public  Works  and  Utilities, 

Spokane. 

Richard  E.  Saty. 

Public  Works,  Vol  102,  No  7,  p  52-53.  July  1971   4 

photo. 

Descriptors:  'Reservoirs,  'Reservoir  storage 
'Water  tanks,  'Water  supply,  Structural  design' 
Washington.  ' 

Identifiers:  'Spokane  (Wash),  'Esthetics. 

The  construction  in  Spokane,  Washington  of  a  low 
system  storage  reservoir  to  replace  the  old  reser- 
voir where  the  water  was  purified  by  sunlight  is 
discussed.  Every  effort  was  made  on  the  part  of  the 
Department  of  Public  Works,  which  created  the 
reservoir  design,  to  take  into  account  the  esthetical 
and  functional  needs  of  the  community.  As  a  result, 
the  reservoir  does  not  destroy  the  beauty  of  its  park 
surroundings  and  at  the  same  time  it  maintains  the 
quality  of  the  water  for  the  city  of  Spokane 
(Strachan-Chicago) 
W71-11611 


LAWS  AND  REGULATIONS  RELATING  TO 
WATER  POLLUTION  CONTROL  AFFECTING 
THE  DISTRICT  OF  COLUMBIA, 

District    of   Columbia    Dept.    of   Public    Health 
Washington,  D.C.  Gov't  of  the  District  of  Colum- 
bia, Washington,  D.C,  Dept.  of  Public  Health. 
P.  Flaherty,  and  G.  M.  Thornett. 
June  1967,  336  p,  33  ref,  6  append. 

Descriptors:  'District  of  Columbia,  'Water  pollu- 
tion control,  'Water  quality  control,  'Pollution 
abatement,  Federal  government,  Legislation, 
Regulation,  Water  pollution,  Water  quality,  Water 
resources.  Water  resources  development,  Water 
policy,  Water  law,  Legal  aspects,  Grants,  Adminis- 
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tration,   Administrative    agencies,    Administrative 
decisions. 

A  complete  compilation  of  all  water  pollution  con- 
trol laws  and  regulations  affecting  the  District  of 
Columbia  is  provided  by  this  volume,  with  compen- 
dious explanations  of  or  commentaries  on  the  ap- 
plication of  each  statute  and  regulation.  Federal 
statutes  relating  directly  to  water  pollution  abate- 
ment, prevention,  and  control  are  discussed.  The 
applicable  federal  regulations  are  also  provided. 
Statutes  and  regulations  on  water  pollution  control 
specifically  applicable  to  the  District  of  Columbia 
are  next  provided.  Lastly  a  summary  of  relevant  in- 
terstate compacts  and  regional  and  local  water  pol- 
lution control  laws  and  regulations  is  presented. 
(Robinson-Florida) 
W7I-I16I5 


INTERNATIONAL  CONTROL  OF  MARINE 
POLLUTION, 

N.A.  Wulf. 

The  JAG  Journal,  Vol  25,  No  3,  p  93-100,  1971,  8 

p,52ref. 

Descriptors:  'Water  pollution  sources,  •Interna- 
tional waters,  'Oil  wastes,  *Ships,  Discharge 
(Water),  Water  pollution,  Water  pollution  effects, 
Water  pollution  control,  Bodies  of  water,  Admiral- 
ty, Water  rights.  Legal  aspects,  Organizations, 
Treaties,  Governments,  Federal  jurisdiction, 
Legislation,  Remedies,  Damages,  International 
commissions,  International  law. 

This  article  discusses  the  existing  programs  and 
multilateral  agreements  formulated  to  control  oil 
pollution  in  territorial  and  international  waters. 
The  effects  and  control  of  non-casualty  discharges 
are  discussed  by  examining  the  coverage  of  and  in- 
adequacies in  the  1954  Convention  for  the  Preven- 
tion of  Pollution  of  the  Sea  by  Oil.  The  problems 
with  the  Convention  include:  ( I )  impedance  of  de- 
tection and  proof  by  the  vastness  of  the  prohibited 
zone,  ( 2)  difficulty  of  prosecution,  and  (3)  lack  of 
enforcement  by  the  flag  state.  Solutions  proposed 
by  the  Intergovernmental  Maritime  Consultative 
Organization  are  abolition  of  all  prohibited  zones 
and  prohibition  of  discharges  of  oil  unless  under  a 
specified  exception.  Detection  of  unlawful 
discharge  remains  the  key  problem.  Casualty 
discharges  are  reviewed  in  the  context  of  recent 
United  States  legislation  regulating  pollution 
hazards  occurring  in  territorial  waters.  Recent  mul- 
tilaterial  legislation  provides  measures  for  any  na- 
tion to  prevent  and  mitigate  serious  imminent  pol- 
lution from  a  maritime  casualty  that  may  affect 
coastlines,  estuarine  areas,  tourist  attractions,  or 
conservation  areas.  The  difficulty  in  obtaining 
adequate  compensation  when  liability  can  be  im- 
posed has  led  to  recent  programs  of  marine  in- 
surance whereby  oil  tankers  may  limit  their  liabili- 
ty. (Rees-Florida) 
W71-1I6I6 


STATEWIDE  STANDARDS  AND  CRITERIA 
FOR  MANAGEMENT  OF  SHORELAND  AREAS 
OF  MINNESOTA. 

Minnesota  Regulations,  Dep't  of  Conservation,  ch 
6,  1 970,  40  p. 

Descriptors:  'Minnesota,  'Water  pollution 
sources,  "Land  use,  'Environmental  engineering, 
Planning,  Regulation,  State  governments,  Local 
governments,  Water  policy,  Administrative  agen- 
cies, Water  law,  Public  health,  Environmental  ef- 
fects, Environmental  sanitation,  Social  aspects. 
Water  pollution  control,  Water  quality  control, 
Zoning,  Land  development,  Land  resources,  Natu- 
ral resources,  Water  resources.  Standards, 
Economics,  Water  utilization. 

The  uncontrolled  use  of  shorelands  adversely  af- 
fects the  public  health,  safety  and  general  welfare 
by  contributing  to  pollution  of  public  waters.  The 
purpose  of  these  regulations  is  to  provide  the  coun- 
ties of  the  state  with  minimum  standards  and 
criteria  for  the  subdivision,  use,  and  development 


of  the  shorelands  of  public  waters  located  in  unin- 
corporated areas  and  thus  preserve  and  enhance 
the  quality  of  surface  waters,  conserve  the 
economic  and  environmental  values  of  shorelands, 
and  provide  for  the  wise  utilization  of  water  and  re- 
lated land  resources  of  the  state.  These  regulations 
govern:  (1)  classification  of  public  waters,  (2)  ac- 
ceptable type  and  placement  of  sanitary  and  waste 
disposal  facilities  in  shoreland  areas,  (3)  size  and 
length  of  water  frontage  of  lots  suitable  for  building 
sites,  (4)  placement  of  structures  in  relation  to 
shorelines  and  roads,  (5)  alteration  and  preserva- 
tion of  the  natural  landscape,  (6)  subdivision  of 
shoreland  areas,  and  (7)  variances  from  the 
minimum  standards  and  criteria.  A  Model  Or- 
dinance is  provided  as  an  illustration  of  the  form 
and  subject  matter  which  the  counties  should  con- 
sider in  adopting  shoreland  management  or- 
dinances. (Johnson-Florida) 
W71-I1617 


LEGAL    ASPECTS   OF   A    FEDERAL   WATER 
QUALITY  SURVEILLANCE  SYSTEM, 
Jon  T.  Brown,  and  Wallace  L.  Duncan. 
Michigan  Law  Review,  Vol  68,  p  1  1 3 1  - 1  1 66,  1 970, 
36  p,  142  ref,  append. 

Descriptors:  'Water  quality,  'Federal  government, 
•Inspection,  'Water  quality  control,  Legal  aspects, 
Administrative  agencies,  Real  property,  Land 
tenure,  Water  Quality  Act,  Legislation,  Local 
governments,  State  governments,  Condemnation, 
Navigation,  Federal  reservations,  Interstate  com- 
pacts, Interstate  commissions,  Standards,  Investiga- 
tions, Data  collections.  Pollutant  identification, 
Sampling,  Federal  jurisdiction. 
Identifiers:  'Water  Pollution  Control  Act. 

Enforcement  of  water  quality  standards  is  inhibited 
by  the  absence  of  a  system  for  measuring  pollution 
and  detecting  polluters.  A  Federal  Water  Quality 
Surveillance  System  would  fill  this  need.  Federal 
authority  over  navigable  waters  and  the  commerce 
power  provide  adequate  constitutional  authority. 
The  Federal  Water  Pollution  Control  Act  provides 
ample  statutory  authority  to  create  a  surveillance 
system  to  be  employed  in  conjunction  with  in- 
terstate pollution  control  agencies.  The  system's 
success  may  depend  upon  the  selection  of  suitable 
sites.  Sites  may,  alternatively,  be  established  on 
riparian  land  without  compensation,  under  naviga- 
tional servitude,  or  established  on:  ( I )  public 
domain  lands;  (2)  national  forest  lands;  (3)  Bureau 
of  Reclamation  project  sites;  or  (4)  Corps  of  En- 
gineers project  sites.  Mere  federal  ownership  does 
not  guarantee  site  availability.  Statutory,  interde- 
partmental, and  intradepartmental  obstacles  may 
arise.  Sites  may  also  be  acquired  from  states,  mu- 
nicipalities, or  private  owners  by  donation, 
exchange,  purchase,  or  condemnation.  Neverthe- 
less, the  Water  Quality  Improvement  Act  does  not 
appear  to  provide  the  necessary  authority  for  site 
acquisition.  Although  its  greatest  contribution 
would  be  the  detection  of  polluters,  a  surveillance 
system  should  provide  data  which  will  satisfy  the 
evidentiary  requirements  of  enforcement 
proceedings.  (Hart-Florida) 
W71-U618 


ENVIRONMENTAL  FINANCING  ACT  OF  1970 
(A  BILL  TO  ESTABLISH  AN  ENVIRONMEN- 
TAL FINANCING  AUTHORITY  TO  ASSIST  IN 
THE  FINANCING  OF  WASTE  TREATMENT 
FACILITIES,  AND  FOR  OTHER  PURPOSES. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1619 


CLEAN  WATER  FINANCING  ACT  OF  1971  (A 
BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED, 
TO  PROVIDE  FINANCIAL  ASSISTANCE  FOR 
THE  CONSTRUCTION  OF  WASTE  TREAT- 
MENT FACILITIES,  AND  FOR  OTHER  PUR- 
POSES. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I  1620 


A  BILL  TO  AMEND  THE  PUBLIC  HEALTF 
SERVICE  ACT  TO  PROHIBIT  THI 
DISCHARGE  OF  ELEMENTAL  MERCUR1 
AND  ITS  COMPOUNDS  INTO  THI 
NAVIGALBE  WATERS  OF  THE  UNITEI 
STATES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1I621 


A  BILL  TO  PROVIDE  FOR  CONSTRUCTIOP 

OF  CONTAINED  DREDGED  SPOIL  DISPOSAI 

FACILITIES  FOR   THE  GREAT  LAKES  ANI 

CONNECTING  CHANNELS,  AND  FOR  OTHEI 

PURPOSES. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-11622 


A  BILL  TO  AMEND  THE  FEDERAL  WATEI 
POLLUTION  CONTROL  ACT  TO  INCREASI 
THE  PENALTY  FOR  POLLUTION  OF  THI 
WATER  BY  OIL. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11623 


POLLUTION, 

Leslie  E.  Mack. 

In:  Water  Law  in  Arkansas,  Arkansas  Industria 
Research  and  Extension  Center,  Univ.  of  Arkansas 
Little  Rock,  p  35-36,  39-41,  1963,  5  p,  17ref. 

Descriptors:  'Arkansas,  'Water  pollution  control 
'Water  policy,  'Administration,  Judicial  decisions 
State  governments,  State  jurisdiction,  Administra 
tive  agencies,  Standards,  Regulation,  Permits 
Remedies,  Damages,  Water  quality  control,  Watei 
pollution  sources.  Legal  aspects,  Supervisory  con 
trol,  Waste  treatment,  Water  conservation,  Projec 
planning,  Water  allocation,  Water  resources 
Water  pollution. 

The  approach  taken  by  Arkansas  courts  in  the  fielt 
of  pollution  control  has  been  to  permit  an  injurec 
party  to  recover  damages  caused  by  the  pollutior 
or  to  have  the  action  enjoined  as  a  nuisance.  Pollu 
tants  involved  in  cases  which  have  been  appealec 
to  the  Arkansas  Supreme  Court  include  creosote 
washings  from  sand  and  gravel  plants,  mud  tailing! 
from  open-pit  mines,  seepage  from  hog  pens 
deleterious  chemicals,  salt  water,  and  municipa 
sewage.  Judgments  in  cases  concerning  privatt 
parties  indicate  a  consistent  approach  to  pollutior 
abatement,  but  this  consistency  is  lacking  when  tht 
court  deals  with  cities  and  sewer  districts.  Ths 
thrust  of  pollution  abatement  activity  has  shiftec 
from  private  suits  to  corrective  actions  by  statf 
agencies.  The  jurisdiction  and  duties  of  the  various 
state  agencies  dealing  with  pollution  are  con 
sidered.  The  agencies  considered  include:  ( 1 )  the 
state  board  of  health,  (2)  the  water  pollution  con 
trol  commission,  and  (3)  the  state  game  and  fisr 
commission.  (Horwitz-Florida) 
W71-11624 


WATERS  AND  WATERCOURSES-POLLU 
TION--ACCRUAL  OF  CAUSE  OF  ACTION. 

Minnesota  Law  Review,  Vol  21,  p  117-118,  1937 
2  p. 

Descriptors:  'Kansas,  'Natural  flow  doctrine 
•Reasonable  use,  'Remedies,  Natural  use,  Natura 
flow,  Water  pollution,  Waste  disposal,  Damages 
Judicial  decisions,  Legal  aspects,  Riparian  rights 
Riparian  waters,  Riparian  land,  Water  utilization. 

A  plaintiff  need  not  prove  damages  to  his  land  it 
order  to  maintain  an  action  of  trespass,  but  in  ar. 
action  on  the  case  he  must  prove  that  he  sufferec 
actual  damages.  An  action  at  law  for  a  nuisance  ii 
customarily  an  action  on  the  case.  Some  court: 
treat  water  pollution  as  a  nuisance,  and  a  cause  o: 
action  does  not  arise  unless  the  plaintiff  suffer; 
damages  and  the  pollution  is  caused  by  defendant'! 
unreasonable  use  of  the  stream.  Therefore,  undei 
the  reasonable  use  doctrine,  the  plaintiff's  cause  ol 
action  accrues  when  he  can  show  that  the  defen 
dant's   use   of  the   stream   was   unreasonable  oi 
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caused  material  damage  to  plaintiffs  land.  Some 
courts,  however,  treat  water  pollution  as  a  violation 
of  the  lower  riparian  owner's  natural  right  to  an  un- 
polluted flow  of  water.  Under  this  natural  right 
theory  a  plaintiff's  rights  are  violated  by  any  un- 
reasonable impairment  of  the  quality  of  the  stream, 
at  which  time  a  cause  of  action  arises  even  though 
plaintiff  has  suffered  no  damage.  (Shelnut-Florida) 
W7I-11625 


JOINT  LIABILITY  OF  INDEPENDENT 
WRONGDOERS  FOR  POLLUTION  OF  WATER 
COURSE. 

Minnesota  Law  Review,  Vol  1 1,  p  386-387,  1927 
2  p. 

Descriptors:  'Minnesota,  *Water  pollution, 
•Sewage  disposal,  'Damages,  Waste  disposal. 
Rivers,  Judicial  decisions,  Legal  aspects.  Remedies. 

If  a  number  of  persons  contribute  to  the  pollution 
of  a  stream,  creating  an  actionable  nuisance,  the 
parties  are  usually  not  held  jointly  liable  in  the 
absence  of  a  concert  of  action  or  a  common  design 
or  purpose.  However,  such  wrongdoer  is  liable  for 
the  proportion  of  the  damage  attributable  to  his  ac- 
tions. The  tort  in  such  cases  is  the  original  obstruc- 
tion of  the  water  course  or  the  discharge  of  the 
refuse  into  the  stream,  and  the  acts  of  the  wrong- 
loers,  being  separate  when  committed,  cannot  im- 
>ose  a  joint  liability  merely  by  virtue  of  the  union  of 
:onsequences.  However,  joint  liability  is  imposed 
vhen  a  plaintiffs  injury  is  caused  by  the  concur- 
ence  of  the  acts  of  several  wrongdoers,  where  the 
icts  of  any  one  of  them,  standing  alone,  would  have 
:aused  no  injury.  In  such  a  case  any  one  of  the 
wrongdoers  may  be  liable  for  the  whole  injury. 
:urthermore,  if  the  acts  are  regarded  as  indepen- 
lent  torts,  each  of  which  causes  some  injury,  the 
oncert  of  action  necessary  to  render  the  wrong- 
loers  jointly  liable  properly  may  be  implied  from 
he  continuance  of  the  wrongful  acts  after  the 
wrongdoers  had  knowledge  of  the  injury  resulting 
b  the  plaintiff.  (Shelnut-Florida) 
V71-1I626 


VATER  POLLUTION  CONTROL  IN  MISSIS- 
IPPI, 

oger  T.Clark. 

lississippi  Law  Journal,  Vol  41,  p  351-359    1970 

p,  59  ref. 

'escriptors:  'Mississippi,  'Water  pollution  con- 
ol,  'Remedies,  'Pollution  abatement,  Water 
uality  control,  Water  pollution,  Damages,  Ripari- 
l  land,  Riparian  waters.  Riparian  rights,  Legisla- 
Bn,  Judicial  decisions,  Legal  aspects,  State 
)vernments,  Administrative  agencies,  Administra- 
Jn,  Permits,  Standards,  Water  Quality  Act. 

Ilis  article  discusses  the  legal  methods,  both  corn- 
on  law  and  statutory,  which  can  be  used  to  con- 
ol  or  abate  water  pollution  in  Mississippi.  Under 
e  common  law  the  action  usually  brought  to  have 
illution  abated  is  based  on  the  theory  of  nuisance; 
id,  as  a  general  rule,  only  riparian  owners  are  en- 
led  to  relief.  The  relief  granted  in  private  actions 
in  the  form  of  damages,  injunctive  relief  or 
iminal  prosecution.  In  an  action  for  damages,  the 
lief  granted  may  include  any  or  all  of  the  three 
pes  of  damages:  compensatory,  punitive,  or  spe- 
ll. If  the  injury  to  land  is  permanent,  the  proper 
sasure  of  damages  is  the  difference  between  the 
irket  value  before  and  after  the  injury.  If,  how- 
er,  the  injury  is  temporary,  the  measure  of 
mages  is  determined  by  the  land's  rental  value. 
ie  balancing  of  injurie  doctrine  is  the  prime  fac- 
r  in  determining  whether  or  not  an  injunction 
>uld  be  granted.  One  who  pollutes  a  watercourse 
subject  to  criminal  prosecution  where  the  pollu- 
n  constitutes  a  public  nuisance  or  contravenes  a 
tute.  Under  Mississippi  pollution  control  law,  a 
mmission  is  authorized  to  adopt  quality  stan- 
rds  and  issue  permits.  (Shelnut-Florida) 
71-11628 


PRIORITIES  FOR  DEVELOPING  LEGAL  AND 
ECONOMIC  RESEARCH  ON  WATER 
PROBLEMS, 

For  primary  bibliographic  entry  see  Field  06E 
W71-1I630 


A  CHALLENGE  TO  THE  CALIFORNIA  WATER 
PLAN, 

Joseph  M.  Fioravanti. 

Hastings  Law  Journal,  Vol  22,  No  3,  p  732-758 

1971,  27  p,  217  ref. 

Descriptors:  'California,  'Water  resources 
development,  'Water  pollution  control,  'Inter- 
basin  transfers,  Water  resources.  Water  pollution, 
Water  quality,  Water  quality  control,  Legislation, 
Legal  aspects,  Water  law,  State  governments! 
Federal  government,  Engineering,  Engineering 
structures,  Environmental  effects,  Water  con- 
veyance, Water  supply,  Water  transfer,  Equitable 
apportionment,  Water  allocation  (Policy),  Water 
requirements,  Rivers  and  Harbors  Act. 

The  harmful  effects  of  the  California  Water  Plan 
are  discussed  in  this  article,  in  which  the  geographi- 
cal and  historical  origins  of  the  Plan  are  presented. 
Adverse  consequences  of  interbasin  water  transfers 
such  as  those  implemented  by  the  Plan  affect 
anadromous  fishery  resources,  water  temperature, 
salinity  incursion,  marshland,  and  the  San  Fran- 
cisco Bay.  State  preservation  of  source  areas  is 
discussed  in  terms  of  watershed  protection,  Califor- 
nia water  quality  control,  and  stored  water 
resources.  Applicable  federal  legislation,  such  as 
the  Rivers  and  Harbors  Act  of  1899,  the  National 
Environmental  Policy  Act  of  1969,  and  the  Federal 
Water  Pollution  Control  Act  as  amended  by  the 
Water  Quality  Improvement  Act  of  1970,  is 
discussed.  Federal  fish  and  wildlife  protection, 
federal  water  pollution  control,  and  related  federal 
conservation  legislation  are  examined.  Water  flow 
regulation  is  also  examined.  The  author  concludes 
that  both  the  Rivers  and  Harbors  Act  and  the  Na- 
tional Environmental  Policy  Act  could  be  used  to 
limit  further  expansion  of  the  California  Water 
Plan.  He  recommends  that  development  of  the  Plan 
be  postponed  until  its  environmental  consequences 
are  fully  evaluated  and  the  appropriate  measures 
are  taken  to  correct  its  deficiencies.  (Robinson- 
Florida) 
W71-I1632 


RULES  AND  REGULATIONS  COVERING 
DISPOSAL  OF  WASTES  FROM  WATERCRAFT. 

Texas  State  Dept.  of  Health,  Austin. 

1966,  2  p. 

Descriptors:  'Texas,  'Standards,  'Boating  regula- 
tions, 'Sewage  disposal,  Regulation,  State  govern- 
ments, Supervisory  control  (Power),  Administra- 
tive agencies.  Pollution  abatement,  Public  health, 
Boats,  Legal  aspects,  Recreation,  Water  pollution! 
Water  quality,  Sewage  treatment,  Waste  disposal. 

The  purpose  of  these  waste  disposal  regulations  is 
to  prescribe  methods  and  procedures  for  the  con- 
struction and  operation  of  marine  toilet  devices  for 
use  on  watercraft.  The  authority  for  the  rules  and 
regulations  is  stated  by  citing  various  statutes  con- 
cerning the  state  department  of  health  and  its 
powers  and  duties  in  this  area.  Definitions  of  im- 
portant terms  are  put  forth,  including:  boat,  marine 
toilet,  other  disposal  units,  holding  tank,  waters  of 
the  state,  and  septic  action.  The  rules  covering 
sewage  disposal  devices  and  equipment  are  next 
considered  in  detail.  Every  marine  toilet  shall  have 
securely  affixed  to  its  discharge  outlet  a  holding 
tank  located  on  the  boat  which  shall  be:  ( 1 )  con- 
structed so  as  to  prevent  the  removal  of  sewage  ex- 
cept by  pumping  at  onshore  facilities,  (2)  con- 
structed of  material  which  will  withstand  the  corro- 
sive effects  of  sewage  and  disinfecting  chemicals, 
and  (3)  properly  vented  to  the  outside  of  the  boat. 
The  contents  of  the  tank  shall  be  discharged  only  to 
onshore  facilities  constructed  so  as  to  prevent  pol- 
lution. (Horwitz-Florida) 
W71-I1633 


CERTIFICATION  OF  CONFORMANCE  WITH 
WATER  QUALITY  STANDARDS. 

California  Water  Resources  Control  Board,  Sacra- 
mento. 

Administrative  Procedures  Manual,  p  4  1-44  FI-4 
1970,  8  p,  append. 

Descriptors:  'California,  'Administration,  'Per- 
mits, 'Water  pollution  control.  State  governments, 
Federal  government,  Regulation,  Standards,  Ad- 
ministrative agencies,  Supervisory  control 
(Power),  Pollution  abatement,  Treatment  facilities, 
Waste  treatment,  Waste  water  disposal,  Legal 
aspects,  Water  pollution  treatment,  Control 
systems. 

Determination  is  made  by  the  concerned  federal 
agency  of  those  activities  for  which  certification 
under  federal  law  is  required.  The  Water  Resources 
Control  Board,  however,  is  responsible  for  acting 
on  applications  for  such  certificates.  Applications 
for  certification  shall  include:  ( 1 )  the  name  and  ad- 
dress of  the  applicant,  (2)  a  description  of  the  ac- 
tivity for  which  certification  is  sought,  (3)  the  ad- 
dress and  a  site  map  of  the  location  of  the  activity, 
(4)  a  description  of  the  effect  of  the  activity  in 
terms  of  quantity  and  quality  of  waste  discharge, 
and  (5)  dates  of  construction  and  operation  of  the 
activity.  Regional  staff  and  state  board  procedures, 
as  well  as  time  limits  are  also  specified.  An  example 
of  a  Notice  of  Request  for  State  Certification  is 
provided  in  an  appendix,  along  with  a  sample  cer- 
tificate of  conformance.  (Horwitz-Florida) 
W71-1I634 


FINANCIAL         ASSISTANCE  PROGRAMS 

(GRANT  APPLICATION  PROCEDURES). 

California  Water  Resources  Control  Board,  Sacra- 
mento. 

Administrative  Procedures  Manual,  p  14-16  1970 
3  p.  ' 

Descriptors:  'California,  'Regulation,  'Grants, 
•Water  pollution  control,  Government  finance, 
State  governments,  State  jurisdiction,  Administra- 
tion, Administrative  agencies,  Financial  feasibility, 
Financing,  Planning,  Project  planning,  Participat- 
ing funds,  Loans,  Pollution  abatement,  Water 
quality  control,  Treatment  facilities. 

Procedures  are  herein  established  concerning  ob- 
tainment  of  all  state  and  federal  grants  relating  to 
water  pollution  control  by  California  water 
resource  control  boards.  The  State  Board  is  respon- 
sible for  submitting  comments  to  the  State 
Clearinghouse  on  all  Notices  of  intent  to  File  for 
federal  grants.  Federal  construction  grant  adminis- 
tration is  regulated  in  detail  by  California  statute. 
Such  grants  are  jointly  administered  by  the  State 
and  regional  boards.  The  regional  boards  must  as- 
sign priority  groupings  for  water  control  needs  for 
the  processing  of  construction  grant  applications. 
Each  application  must  be  assigned  according  to  its 
priority.  Regional  boards  forward  the  assignment 
and  a  precertification  report,  filed  by  the  applicant, 
to  the  Division  of  Water  Quality.  Procedures  are 
also  established  for  the  regional  processing  of 
Water  Quality  Control  Fund  loans.  Federal  Water 
Pollution  Control  Research  and  Development 
Grant  applications  are  filed  directly  with  the 
Federal  Water  Quality  Administration.  The  Ad- 
ministration then  forwards  a  copy  to  the  State 
Board  for  review.  The  procedures  for  handling 
such  applications  after  receipt  by  the  State  Board 
are  also  enumerated.  Procedures  for  handling 
Federal  Comprehensive  Planning  grants  are  also 
established.  (Horwitz-Florida) 
W71-11635 


QUALITY  CONTROL  AND  RE-USE  OF  WATER 
IN  CALIFORNIA, 

Adolphus  Moskovitz. 

California  Law  Review,  Vol  45,  p  586-603    1957 

18  p,  110  ref. 
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Descriptors:  *Water  quality  control,  •Administra- 
tive agencies,  'Appropriation,  *Water  reuse, 
Recirculated  water,  Water  utilization,  Standards, 
Competing  uses,  Consumptive  use,  Water  rights, 
Watershed  management,  Water  shortage,  Water 
supply,  Reclaimed  water,  Reclamation,  Return 
flow,  Waste  water  (pollution),  Water  allocation 
(Policy),  Water  demand,  Water  transfer,  Water 
contracts,  Preferences  (Water  rights). 

The  maldistribution  of  water  resources  in  Califor- 
nia has  required  transporting  water  between  areas 
and  caused  resource  management  authorities  to 
emphasize  preservation  of  water  quantity.  With  the 
expanding  economy  and  population,  however,  the 
reuse  of  water  has  shifted  the  emphasis  to  water 
quality.  Primary  responsibility  for  water  quality 
control  is  vested  in  nine  regional  control  boards; 
meanwhile  the  Health  Department  is  responsible 
for  health  hazards.  Pollution  is  not  subject  to  abate- 
ment unless  it  results  from  sewage  or  industrial 
waste  disposal,  and  pollution  exists  only  where  un- 
reasonable harm  results.  The  regional  boards  issue 
discharge  requirements;  if  the  waste  assimilative 
capacity  of  the  water  absorbs  the  pollution  so  that 
the  requirements  are  not  exceeded,  the  discharge  is 
not  subject  to  abatement.  The  State  Water  Pollu- 
tion Control  Board  is  empowered  to  formulate 
statewide  policy.  The  appropriation  doctrine  is  sub- 
ject to  two  exceptions  arising  from  'foreign  water' 
(imported  from  another  watershed):  (1)  foreign 
water  may  not  be  taken  under  a  riparian  right;  and 
( 2 )  an  appropria  tor  of  foreign  water  cannot  compel 
continued  discharge.  Furthermore,  an  appropriator 
may  reclaim  and  re-use  water;  thus  a  city  may 
reclaim  water  within  its  boundary,  treat  it,  and  re- 
use it.  Waste  water  thus  reclaimed  may  also  be 
sold,  materially  affecting  the  quantity  of  water 
available  for  re-use.  (Hart-Florida) 
W71-1I636 


CONTROL  OF  STREAM  POLLUTION, 

Boyd  D.  Taylor. 

Texas  Law  Review,  Vol  33,  p  370-384,  1955,  15  p, 

77  ref. 

Descriptors:  'Texas,  *Water  pollution  control, 
•Administrative  agencies,  'Pollution  abatement, 
Legislation,  Adjudication  procedure,  Legal 
aspects,  Judicial  decisions,  Cities,  Sewage  disposal, 
Water  pollution,  Water  pollution  sources, 
Remedies,  Water  quality,  Water  quality  control, 
Administration,  Industries,  Industrial  wastes, 
Riparian  rights,  Appropriation,  Rivers,  Streams, 
Saline  water,  Regulation. 

Water  pollution  is  a  serious  problem  in  Texas,  as  in 
other  states.  Although  the  riparian  and  appropria- 
tion doctrines  treat  pollution  similarly,  a  mere  in- 
terloper has  disposal  rights  substantially  different 
from  those  of  persons  acquiring  their  disposal 
rights  through  either  the  riparian  or  appropriation 
doctrines.  In  jurisdications  strictly  enforcing  the 
riparian  doctrine,  only  riparians  have  an  interest  in 
the  water,  and  others  cannot  obtain  relief  from  pol- 
lution. A  similar  doctrine  applies  to  appropriators. 
Injunction  to  prevent  future  injury  and  damages  for 
past  injury  are  the  primary  remedies  available  to  a 
party  injured  by  pollution.  Various  procedural 
limitations,  such  as  joining  necessary  parties,  the 
proper  theory  of  the  action,  and  joint  tortfeasors, 
however,  lessen  the  impact  of  these  remedies. 
Public  control  of  water  pollution  in  Texas  is  vested 
in  the  State  Department  of  Health,  which  shares  its 
responsibility  with  local  governments.  A  balancing 
approach  has  been  applied  by  the  courts  of  Texas 
in  dealing  with  pollution  caused  by  municipal 
sewage  disposal.  Salt  water  pollution,  conversely,  is 
strictly  regulated.  More  effective  pollution  control 
in  Texas  could  be  achieved  by  organizing  this 
patchwork  of  legislation  and  creating  a  central 
authority  for  pollution  control.  (Hart-Florida) 
W7I-I  1637 


RULE  AND  REGULATION  FOR  THE  REGIS- 
TRATION OF  FEEDLOTS. 

Nebraska  Water  Pollution  Control  Council,  Lin- 
coln. 

Nebraska  Water  Pollution  Control  Council,  Lin- 
coln, Neb,  nd,  2  p. 

Descriptors:  'Nebraska,  *Water  pollution  control, 
•Waste  disposal,  'Domestic  animals,  Legislation, 
Feeds,  Water  pollution  sources,  Water  policy,  Ad- 
ministrative agencies.  Regulation,  Programs,  Stan- 
dards, Streams,  Rivers,  Pollution  abatement,  Ad- 
ministration, Cattle,  Poultry,  Water  fowl,  Animals, 
Legal  aspects,  Waste  disposal,  Farm  wastes. 

The  Nebraska  Water  Pollution  Control  Council  is 
empowered  to  effectuate  a  comprehensive  pro- 
gram of  water  pollution  control.  Feedlot  registra- 
tion is  a  necessary  portion  of  an  overall  waste 
disposal  inventory.  For  clarity  in  implementing  this 
Regulation,  the  word  'feedlot'  is  defined  as  the  con- 
fined feeding  of  food,  fur,  or  pleasure  animals  in 
buildings,  lots,  or  ponds  not  normally  used  for  rais- 
ing crops  or  grazing  animals.  The  confined  feeding 
of  enumerated  animals,  when  grouped  in  numbers 
herein  specified,  shall  come  under  this  regulation. 
Any  confined  feeding  within  500  feet  of  any  water- 
course also  comes  within  the  provisions  of  the 
Regulation.  Registration  of  existing  feedlots,  prior 
to  July  1 ,  1968,  and  proposed  feedlots,  at  least  sixty 
days  prior  to  construction,  is  mandatory.  Such  re- 
gistration must  be  accomplished  on  forms  supplied 
by  the  Council.  Detailed  information  must  be  pro- 
vided on  each  feedlot.  A  failure  to  register  is  made 
punishable  by  statutory  penalties.  (Rees-Florida) 
W71-11638 


RULES  AND  REGULATIONS  CONCERNING 
STATE  CERTIFICATION  TO  APPLICANTS 
FOR  FEDERAL  LICENSES  OR  PERMITS  TO 
CONDUCT  ACTIVITIES  ON  NAVIGABLE 
WATERS  OF  THE  UNITED  STATES  FLOWING 
THROUGH  OR  BORDERING  THE  STATE  OF 
NEBRASKA. 

Nebraska  Water  Pollution  Control  Council,  Lin- 
coln. 

1970.  4  p. 

Descriptors:  'Nebraska,  'Navigable  waters, 
•Water  permits,  'Administrative  agencies,  Regula- 
tion, Water  policy,  Water  law,  Water  Quality  Act, 
Water  quality  control,  Navigation,  Impaired  water 
quality,  Water  pollution  control,  Legislation, 
Statutes,  Standards,  Decision  making,  Legal 
aspects,  United  States. 

Prior  to  initiation  of  any  activity  on  navigable 
waters  flowing  through  or  bordering  Nebraska,  cer- 
tification is  required  from  the  Nebraska  Water  Pol- 
lution Control  Council  that  there  is  reasonable  as- 
surance the  proposed  activity  will  not  violate  the 
Water  Quality  Standards  Applicable  to  Nebraska 
Waters.  Applications  for  certification  shall  be  ac- 
companied by  engineering  reports  and  other  per- 
tinent data  and  filed  with  the  Council.  Notice  of  fil- 
ing shall  be  in  newspapers  in  the  county  where  the 
activity  will  occur.  Final  determination  shall  be 
within  90  days.  Public  hearings  are  required  when 
ordered  by  the  Council  or  requested  by  an  appli- 
cant upon  receipt  of  written  objection  within  30 
days  from  publication  of  the  notice  of  filing.  If  a 
hearing  is  held,  the  90  day  period  is  extended  an 
additional  15  days.  Failure  of  the  Council  to  grant 
or  deny  an  application  within  90  days  validates  the 
application.  The  sole  criterion  for  certification  is  a 
reasonable  assurance  that  the  activity  will  not  vio- 
late the  Water  Quality  Standards  Applicable  to 
Nebraska  Waters  pursuant  to  the  Nebraska  Water 
Pollution  Control  Act.  (Rees-Florida) 
W7I-I  1639 


FOR 


SEWERAGE 


DESIGN        CRITERIA 
SYSTEMS. 

Texas  State  Dept.  of  Health,  Austin.  Division  of 
Waste  water  Technology  and  Surveillance. 
For  primary  bibliographic  entry  see  Field  05D. 


W71-I1640 


WATER  POLLUTION  CONTROL  LAWS  OF 
OREGON-PROBLEMS  OF  ENFORCEMENT, 

Cecil  H.  Quesseth. 

Willamette  Law  Journal,  Vol  3,  p  284-294,  1965. 

1 1  p,  32  ref. 

Descriptors:  'Oregon,  'Water  pollution  control, 
•Administrative  agencies,  'Water  quality  control, 
Standards,  Waste  disposal,  Treatment  facilities,  Ci- 
ties, Chlon nation,  Sewage  effluents,  State  govern- 
ments, Legislation,  Judicial  decisions,  Legal 
aspects,  Remedies,  Administration,  History. 

Oregon's  water  pollution  control  laws  are  analyzed 
through  a  review  of  the  history  of  such  laws  prior  to 
1939,  the  1939  initiative  laws  establishing  the  State 
Sanitary  Authority,  and  the  present  law.  Prior  to 
1939,  water  pollution  control  legislation  consisted 
primarily  of  specific  statutes  prohibiting  the 
discharge  of  particular  substances  into  rivers  and 
imposing  minor  criminal  penalties  for  violations, 
leaving  enforcement  primarily  to  local  health  offi- 
cials. An  important  step  toward  effective  pollution 
control  was  accomplished  through  the  enaction  of 
an  initiative  measure  in  1939.  To  satisfy  its  water 
quality  standards,  the  Authority  sought  the 
cooperation  of  cities  and  industries  in  installing 
sewage  treatment  facilities  for  primary  treatment 
and  effluent  chlorination.  Additionally,  it  ordered 
pulp  and  paper  mills  to  develop  and  install  facilities 
for  concentrated  waste  disposal.  Later,  it  required 
the  installation  of  secondary  treatment  works  to 
treat  the  primary  treated  effluent.  Where  a  polluter 
violates  the  present  law,  the  Authority  has  two 
procedures  to  follow:  ( 1 )  administrative  hearing 
procedure,  or  (2)  court  action,  which  may  include 
either  the  institution  of  a  criminal  proceeding  or  an 
injunctive  proceeding.  Problems  of  enforcement 
related  to  each  procedure  are  discussed.  (Shelnut- 
Florida) 
W71-11641 


PRACTICAL  COMMENT:  A  LAWYER'S  POL- 
LUTION PRIMER, 

Floyd  Matthew. 

South  Dakota  Law  Review,  Vol  16,  No  2,  p  309- 

320,  1971.  12p,  19  ref. 

Descriptors:  'South  Dakota,  'Water  pollution  con- 
trol, 'Legal  aspects,  'Water  pollution  sources, 
State  governments,  Federal  government,  Local 
governments,  Jurisdiction,  Regulation,  Legislation, 
Judicial  decisions,  Permits,  Standards,  Inspection, 
Pollution  abatement,  Water  pollution.  Water  pollu- 
tion effects,  Water  Quality  Act,  Water  quality  con- 
trol, Sewage  treatment,  Chemical  wastes,  Industrial 
wastes,  Remedies. 

Written  for  the  lawyer,  this  article  provides  a 
general  background  of  information  on  pollution 
and  the  legal  methods  available  for  pollution  en- 
forcement. The  manner  in  which  pollution  is 
defined  is  the  most  important  single  factor  in  pollu- 
tion litigation.  Both  conservation  and  preservation 
definitions  are  examined.  Pollutants  are  classified 
into  four  groups:  (')  biological  pollution,  (2) 
physical  pollution,  (3)  organic  pollution,  and  (4) 
chemical  pollution.  An  understanding  of  the  nature 
of  the  polluting  materials,  the  method  of  their  mea- 
surement, and  their  influence  on  given  beneficial 
uses  of  water  is  essential.  The  article  also  considers 
pollution  sources,  the  difference  between  point  and 
area  sources  of  pollution,  and  the  effect  of  the 
sources  on  pollution  enforcement  proceedings.  The 
Federal  Water  Quality  Act  of  1965  is  analyzed  in 
relation  to  its  requirement  of  uniform  standards  of 
water  quality.  The  statutory  and  administrative 
aspects  of  pollution  control  in  South  Dakota  are  ex- 
amined. A  legal  analysis  of  various  pollution  laws  is 
presented  from  the  viewpoint  of  the  water  quality 
management  professional.  Federal,  state,  and  local 
laws  arc  considered.  (Horwitz-Florida) 
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06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  of  Planning 


SIMULATION  OF  WATERWAY  TRANSPORT 
SYSTEMS, 

Pennsylvania   Transportation   and   Traffic   Safety 
Center,  University  Park;  and  Pennsylvania  State 
Univ.,  University  Park, 
loseph  L.  Carroll,  and  Michael  S.  Bronzini. 
transportation   Engineering  Journal,  ASCE,   Vol 
»7,  No  TE  3,  Paper  83 1  1 ,  p  527-539,  August  1 97 1 
1 3  p,  3  fig,  17ref,  I  append. 

)escriptors:  *Simulation  analysis,  *Inland  water- 
ways, 'Transportation,  Computer  models,  Linear 
irogramming,  Systems  analysis.  Optimization, 
'lanning,  Locks,  Monte  Carlo  method. 

Computer  simulation  was  used  to  investigate  alter- 
ative  improvements  to   inland   waterways.   This 
aper  summarized  the  Pennsylvania  State  research 
nd  the  resulting  model.  The  simulation  program  it- 
slf  consisted   of  two   parts.    (1)   Towgen    (tow 
eneration  program)  used  linear  programming  to 
etermine  the  O-D  (origin  destination)  pattern  of 
mpty  barge  movements,  and  randomly  sampled 
le   appropriate    O-D    and    flotilla   configuration 
atrices  to  produce  a  list  of  tows  having  specified 
laracteristics.  The  clock  time  at  which  each  tow 
itered  the  system  was  selected  randomly,  assum- 
g   an    exponential    distribution    of  inter-arrival 
mes.   (2)   WATSIM   (waterway  simulation   pro- 
am)  processed  the  tows  through  the  system,  mov- 
g  each  tow  from  its  origin  port  to  its  destination. 
>int  to   point  travel   times   were   computed   by 
eans    of   Howe's    equilibrium    speed    function. 
)cking   operations   were    simulated    via    Monte 
irlo  techniques.  The  paper  concluded  by  present- 
g  some  possible  guide  lines  for  employing  the 
Bdel  as  one  part  of  a  comprehensive  waterway 
stems  planning  methodology.  (Veverka-Cornell) 
71-10978 


W71-10982 


IPLICATIONS  OF  SYSTEMS  ANALYSIS  TO 
LAND  NAVIGATION, 

fice  of  the  Chief  of  Engineers  (Army),  Washine- 
i.D.C.  6 

iWayne  A.  Koch. 

arnal  of  the  Waterways  Harbors  and  Coastal  En- 
tering Division,  ASCE,  Vol  97,  No  WW  3  Proc 
per  8302,  p  559-566,  August  1 97 1 .  8  p,  l'fig  I 
I  5  ref,  I  append. 

scriptors:  *Inland  waterways,  'Navigation, 
ransportation,  'Systems  analysis,  Simulation 
ilysis,  Economics,  Locks,  Channels,  Optimiza- 
i.  Planning. 

mands  placed  upon  inland  navigation  as  a  mode 
transportation  necessitated  that  an  analyst  be 
nizant  of  the  interrelationship  of  the  system's 
iponent  parts.  This  pertained  to  navigation  as  a 
tion  of  the  transportation  system,  as  well  as 
h  lock,  harbor  and  channel  improvement  as  a 
t  of  the  system  of  navigation.  One  method  by 
ch  this  analysis  was  accomplished  was  through 
simulation  of  the  navigation  system.  To 
perly  conduct  such  a  study,  however,  the 
lyst  had  to  accurately  identify  and  represent  the 
racteristics  of  the  navigation  system  which  he 
Dosed  to  simulate.  These  characteristics  in- 
led:  ( 1 )  the  physical  water-way  itself;  (  2)  the 
racteristics  of  the  towboat  industry;  and  (3)  the 
:rborne  commerce  and  towboat  itineraries 
Eh  were  expected  to  utilize  the  waterway  over 
life  of  the  project.  (Veverka-Cornell) 
1-10980 


IMAL  RELEASE  RULE  FOR  OPERATING 
INITE  DAM, 

in  Inst,  of  Management,  Calcutta, 
primary  bibliographic  entry  see  Field  04A. 


THE  SAMPLING  OF  OPTIMAL  PARAMETERS 
AND  REGIMES  FOR  WATER-RESOURCE 
SYSTEMS  AT  A  PROBABILISTIC  AND  IN- 
DETERMINISTIC  INITIAL  INFORMATION, 

Siberian  Energy  Inst.,  Irkutsk  (USSR). 
L.  S.  Belyaev,  and  Y.  P.  Syrov. 
Proceedings  of  14th  Congress  of  International  As- 
sociation    for     Hydraulic     Research,     Hydraulic 
Research  and  its  Impact  on  the  Environment   Vol 
5,  p  402-1-402-4,  29  August-31  September  1971 
4  p,  9  ref. 


Descriptors:      'Water     resources     development, 
•Sampling,  Heterogeneity,  Probability,  Optimiza- 
tion, Parametric  hydrology.  Costs,  Flow,  Storage 
Economics,  Monte  Carlo  method. 
Identifiers:  Angara  Enisseisky  power  plant. 

This  paper  concerned  methods  of  deciding  op- 
timization problems  of  a  great  dimension  at  a  state 
of  heterogeneous  information.  Such  problems  were 
involved  in  projecting  and  exploiting  water- 
resource  systems.  Part  of  the  initial  data  were  ran- 
dom value  as  river  flow  storage,  technical- 
economical  indexes  (structure  cost,  production 
price,  etc.),  and  the  partakers'  water  demand  of  the 
water-resource  complex.  The  major  optimization 
problems  solvable  for  the  above  were  mathemati- 
cally formulated  by  an  unlinear  function  charac- 
terizing the  expenditure  in  the  system;  thus  making 
it  necessary  for  the  function  value  to  be  as  minimal 
as  possible.  Two  categories  of  optimization  condi- 
tions were  (1)  probabilistic-deterministic,  and  (2) 
indeterministic  (random  values).  The  Monte  Carlo 
method  was  used  to  optimize  long  term  (years, 
seasons)  regimes  of  the  Angara-Enisseisky  power 
plant  cascade.  (Veverka-Cornell) 
W71-10983 


MODERN  TECHNIQUES  IN  GROUND-WATER 
STUDIES, 

Department  of  Water  and  Power,   Los  Aneeles 
Calif.  5 

For  primary  bibliographic  entry  see  Field  04B 
W71-10984 


ALTERNATE    POLICIES    FOR    RIVER    BASIN 
WATER  QUALITY  MANAGEMENT, 

Clemson    Univ.,    S.C.    Dept.    of    Environmental 

Systems  Engineering. 

For  primary  bibliographic  entry  see  Field  05G 

W71-10985 


OPTIMUM    WATER    MANAGEMENT    UNDER 
THE  TEXAS  WATER  PLAN, 

Texas  A  and  M  Univ.,  College  Station;  and  Texas 

Water  Development  Board,  Austin. 

For  primary  bibliographic  entry  see  Field  04A 

W71-10986 


SYSTEM    ANALYSIS   IN    WATER    RESOURCE 
MANAGEMENT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05G 

W7I-I0987 


A     PERTURBATION     ANALYSIS     OF     TWO- 
PHASE  INFILTRATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02G 

W71-I  1064 


INFILTRATION  PREDICTIONS  BY  A  MOVING 
STRAINED  COORDINATES  METHOD, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02G 

W71-1  1065 


A  STUDY  OF  NATURAL  WIGGLY  LINES  IN 
HYDROLOGY, 

Illinois  Univ.,  Urbana.   Dept.  of  Metallurgy  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  02J 

W71-11068 


PROBABILITY  OF  LEVEE  BREAKS  DUE  TO 
HEAVY  RAINFALLS  IN  A  RIVER, 

Kyoto  Univ.  (Japan)  Disaster  Prevention  Research 
Inst. 

Yasuo  Ishihara,  and  Kunio  Seno. 
Bulletin  of  the  Disaster  Prevention  Research  In- 
stitute, Vol  20,  Part  1 ,  Paper  No  1 7 1 ,  p  37-50  Oc- 
tober 1970.  14  p,  8  fig. 

Descriptors.       'Probability,       'Floods,       'Flood 
forecasting,  Flood  protection,  Statistical  methods 
Peak  discharge.  Water  storage,  Levees. 
Identifiers:  'Levee  break  forecasting. 

A  levee  break  upstream  in  a  river  system  results  in 
reduction  of  the  flow  downstream,  because  flood- 
ing due  to  the  levee  break  has  a  similar  effect  to 
diverting  flood  waters  into  a  reservoir  and  im- 
pounding them.  This  paper  describes  how  to  evalu- 
ate the  probability  of  a  levee  break  in  the  levee 
system  of  a  river.  This  probability  can  be  evaluated 
by  applying  the  multidimensional  probability 
theory.  A  computational  example  is  presented,  and 
it  is  concluded  that  a  levee  break  in  the  upstream 
area  reduces  the  flood  risk  in  the  downstream  area, 
and  that  the  larger  the  correlation  coefficient 
between  the  peak  discharges  of  two  flood  hydro- 
graphs  from  the  upper  and  lower  sub-basins  is,  the 
less  the  effect  of  the  reduction  becomes.  (KnaDD- 
USGS)  FF 

W71-11130 


APPLICABILITY  OF  MATHEMATICAL 
MODELS  OF  GROUNDWATER  FLOW 
SYSTEMS  TO  HYDROGEOCHEMICAL  EX- 
PLORATION, 

Idaho  Bureau  of  Mines  and  Geology,  Moscow. 
For  primary  bibliographic  entry  see  Field  02F 
W71-11131 


FLOOD  ROUTING  IN  THE  JAMES  RIVER, 

Virginia  Polytechnic   Inst.,   Blacksburg.   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  0  2E 

W71-I1317 


A  COMPUTER  MODEL  OF  FLOOD  FLOWS  IN 
THE  JAMES  RIVER, 

Virginia  Polytechnic   Inst.,  Blacksburg.   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02E 

W7I-11318 


SIMULATION     OF     WATER     QUALITY      IN 
STREAMS  AND  CANALS, 

Masch  (Fred  D.)  and  Associates,  Austin,  Tex;  and 
Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  05B 
W71-11352 


DEVELOPMENT  OF  A  MATHEMATICAL 
MODEL  TO  PREDICT  THE  ROLE  OF  SUR- 
FACE RUNOFF  AND  GROUNDWATER  FLOW 
IN  OVERFERTILIZATION  OF  SURFACE 
"A  I  E.RS, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 
Research  Center. 

For  primary  bibliographic  entry  see  Field  05B 
W71-11400 


NATURAL  HAZARD  IN  HUMAN  ECOLOGICAL 
PERSPECTIVE:  HYPOTHESES  AND  MODELS, 

Clark  Univ.,  Worcester,  Mass. 

For  primary  bibliographic  entry  see  Field  06G 

W7I-II614 
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Field  06— WATER  RESOURCES  PLANNING 

Group  6B  — Evaluation  Process 


6B.  Evaluation  Process 


PLANNING  AND  MANAGEMENT  OF  WATER 
RESOURCES  IN  METROPOLITAN  ENVIRON- 
MENTS, 

George  Washington  Univ.,  Washington,  D.C.  Natu- 
ral Resources  Policy  Center. 
Robert  K   Oavis,  Steve  H.  Hanke,  Julie  D.  Hyde, 
Michael  A.  Smith,  and  Robert  S.  Want. 
Available  from  the  National  Technical  Information 
Service  as  PB-201  91 1,  $3.00  in  paper  copy,  $0.95 
in   microfiche.   Natural   Resources   Policy  Center 
Final  Report,  June  1971.  2  25  p,  5  fig,  22  tab,  4  ap- 
pend. OWRR  Project  C-1748  (No  3165)  ( 1 )  and 
C-1357(No  I972)(2). 

Descriptors:  'Economic  efficiency,  *Water  supply, 
•Drouths,  *  Pricing,  Municipal  water,  Cost  analysis, 
Water  rates,  Optimization,  'Planning,  'City 
planning,  Urbanization,  Cities,  District  of  Colum- 
bia. 

Identifiers:  'Urban  water  economics,  "Peak-load 
pricing.  Cost  minimization,  Water  supply  planning, 
•Washington  D.C.  area. 

The  objective  was  to  propose  two  alternatives  to 
the  conventional  'requirements'  approach  to  water 
supply  management.  The  first  alternative-based  on 
a  simulation  of  the  Washington,  D.C,  metropolitan 
area-was  to  accept  the  infrequent  occurrance  of 
drought  as  natural  and  to  absorb  the  losses  that  are 
thereby  imposed.  Under  conditions  of  the  in- 
frequent probability  of  drought,  the  losses  may 
prove  less  than  the  costs  of  avoidance.  The  second 
alternative  to  conventional  supply  management 
was  in  the  realm  of  policies  concerning  the  price 
charged  for  water.  A  seasonal  pricing  model  is  ap- 
plied to  the  Washington,  D.C,  metropolitan  area. 
This  model  will  significantly  reduce  peak  summer 
demands  and  thus  will  delay  otherwise  necessary 
investment  in  new  facilities.  Another  dimension  of 
pricing  discussed  is  the  question  of  urban  water 
supply  extension.  In  the  case  of  the  Washington, 
D.C,  metropolitan  area,  new  users  are  not  being 
charged  the  incremental  costs  of  extending  service 
to  them  but  in  fact  are  being  subsidized  in  this  re- 
gard by  the  rest  of  the  system . 
W71-10970 


ENVIRONMENT:        A        CHALLENGE        FOR 
MODERN  SOCIETY, 

Indiana  Univ.,  Bloomington. 

Lynton  K.  Caldwell. 

The    Natural   History    Press,   Garden   City,   N.Y., 

1970.  251  p. 

Descriptors:  'Ethics,  'Ecology,  'Natural 
resources,  'Social  values,  'Institutional  con- 
straints. Social  change,  Planning. 
Identifiers:  'Environmental  quality,  'Resource 
policy,  'Public  responsibility,  Environmental  adap- 
tation. Comprehensive  planning,  Public  function. 

The  thesis  of  this  book  is  that  if  modern  man  and 
his  civilization  are  to  survive,  administration  of 
man's  environmental  relationships  must  become  a 
major  task  of  government.  The  term  'environmen- 
tal administration'  has  been  used  to  designate  this 
task,  meaning  purposive  shaping  of  the  human  en- 
vironment by  man  himself  and  the  control  action  in 
relation  to  the  environment.  More  is  said  about 
political  philosophy  than  about  management  or  en- 
gineering in  their  operational  meanings.  Examina- 
tion is  made  of  ethical  bases  of  environmental  ad- 
ministration. Man/environment  relationships  are 
discussed  from  several  perspectives— policy,  tasks, 
and  management.  (W ray-Chicago) 
W7I-I097I 


INFORMATION     FOR     URBAN     AFFAIRS     IN 
CANADA, 

Canadian     Council     on      Urban     and     Regional 

Research 

Michel  Barcelo,  Henry  C.  Campbell,  and  Dennis  A. 

Young. 

Canadian      Council     on      Urban      and      Regional 

Research,  I  971    80  p.  8  tab,  8  fig,  7  append. 


Descriptors:       'Communication,       'Information 

retrieval,       Inter-agency       cooperation,       'City 

planning. 

Identifiers:    'Information   transfer,   Urban   affairs, 

Data  analysis,  Canada,  Bi-lingualism. 

The  Canadian  Council  on  Urban  and  Regional 
Research  was  charged  with  determining  the  main 
requirements  of  urban  information  users  across 
Canada  and  the  potential  sources  of  this  informa- 
tion. The  goal  of  the  study  was  to  present  proposals 
for  more  reliable  delivery  and  use  of  urban  infor- 
mation in  Canada.  The  survey  of  users'  require- 
ments involved  interviews  in  a  structured  sample  of 
over  120  Canadian  units  of  urban  administration. 
Rather  than  a  statistical  report,  this  study  is  an 
evaluation  of  the  difficulties  faced  by  urban  infor- 
mation users,  and  presents  recommendations  to  im- 
prove information  transfer.  The  analysis  of  the  data 
gathered  has  given  rise  to  the  following  priorities  of 
action:  ( I )  more  effective  and  adequate  internal  in- 
formation services  for  individual  municipalities; 
(2)  need  for  qualified  information  staffs;  (3)  inter- 
municipal  cooperation  in  computer  use;  (4)  analy- 
sis of  cost  of  municipal  information;  (5)  establish- 
ment of  a  network  and  clearinghouse  for  informa- 
tion exchange.  A  Canadian  Urban  Information 
Exchange  Service  utilizes  three  organizational  con- 
cepts: ( 1 )  cooperation  among  information  produc- 
ing bodies,  (2)  linking  agencies  in  an  information 
network,  (3)  use  of  a  bi-lingual  urban  information 
exchange  clearinghouse.  (Wray-Chicago) 
W71-10972 


INCENTIVES  AND  CONTROL  FOR  OPEN 
SPACE, 

Ann  Louise  Strong. 

In:  Metropolitan  Open  Space  and  Natural  Process, 
University  of  Pennsylvania,  Philadelphia,  1970,  p 
81-123. 7fig,4tab. 

Descriptors:  'Community  development,  'City 
planning,  Resource  development,  Natural 
resources,  Environment,  Recreation. 
Identifiers:  'Metropolitan  open  space,  'Natural 
process,  'Controls  and  incentives,  Metropolitan 
areas,  Land  use. 

This  article  considers  what  combinations  of  land 
use  restrictions  and  land  use  controls,  enacted  by 
what  public  agencies,  are  best  suited  to  realization 
of  the  goal  of  protection  of  natural  resource  land 
for  Philadelphia.  Emphasis  in  the  recommenda- 
tions is  on  long-term  protection  of  the  natural 
resource  system,  rather  than  on  low  initial  cost  or 
greatest  immediate  public  acceptability.  The 
inquiry  into  controls  and  incentives  is  founded  on 
one  major  premise,  namely  that  the  natural 
resource  areas  to  be  protected  are  part  of  a  func- 
tionally logical  natural  system-that  of  water  in 
process-and  that  the  water  regimen  as  the  major 
indicator  of  many  related  processes  is  important  to 
man's  well-being.  Controls  and  incentives  for  parts 
of  the  system  must  be  adopted  with  the  objective  of 
protecting  the  total  system.  Vital  by-products  of 
protection  of  the  system  will  be  provision  of  recrea- 
tion areas  and  preservation  of  natural  amenity  in 
the  metropolitan  area.  Three  general  observations 
made  are:  ( I )  preservation  of  the  hydrologic  func- 
tion of  the  land  does  not  necessarily  assure  that 
land  will  continue  in  open  space  use;  (2)  the  selec- 
tion of  controls  must  be  made  with  reference  to 
judgments  concerning  the  character,  location  and 
volume  of  the  current;  (3)  physiographic  types 
frequently  overlap  making  it  necessary  to  apply 
controls  for  each  of  the  coincident  types  in  con- 
junction with  one  another.  Public  agencies  primary 
responsibility  for  implementation  of  public  plans, 
and  emphasis  on  their  role  whould  not  minimize 
the  importance  or  efficacy  of  private  organizations. 
(Wray-Chicago) 
W7I-I0973 


THE   DISTRIBUTION   AND   VALUE  OF  OPEN 
LAND  IN  THE  PHILADELPHIA  AREA, 

Pennsylvania  Univ.,  Philadelphia. 
Nohad  A.  Toulan. 


In:  Metropolitan  Open  Space  and  Natural  Process, 
University  of  Pennsylvania,  Philadelphia,  1970,  p 
53-80.  7  fig,  11  tab. 

Descriptors:  'Land  use,  'City  planning,  Urbaniza- 
tion, Natural  resources,  Values. 
Identifiers:    'Open   land,   Land   control,   Natural 
process,  Philadelphia. 

This  chapter  summarizes  the  relative  values  and 
distribution  characteristics  of  land  significant  to 
natural  process  in  the  Philadelphia  Standard 
Metropolitan  Statistical  Area.  It  is  evident  that  with 
a  given  amount  of  money,  a  wide  range  in  amount! 
of  land  can  be  controlled  or  acquired.  In  the 
absence  of  information  on  the  relative  importance 
to  the  water  regimen  of  various  characteristics, 
along  with  their  significance  for  development, 
recreation  or  amenity,  a  priority  system  for  their  re- 
tention cannot  yet  be  set  up.  When  that  informa- 
tion is  available,  based  on  more  detailed  scientific 
study,  then  the  degree  of  intervention  which  can  be 
tolerated  in  the  water  regimen  as  related  to  other 
values  can  be  ascertained  and  combinations  of  land 
control  and  regulation  can  be  set  up  as  the  possible 
outcome  of  a  least-cost  solution.  (Wray-Chicago ) 
W7 1-10974 


OPEN  SPACE  FROM  NATURAL  PROCESSES, 

Pennsylvania  Univ.,  Philadelphia. 

Ian  L.  McHarg. 

In:  Metropolitan  Open  Space  and  Natural  Process, 

University  of  Pennsylvania,  Philadelphia,  1970,  p 

10-52.  15  fig. 

Descriptors:  'Land  use,  'City  planning,  'Flood 
control,  'Urbanization,  Ecology,  Social  values, 
Flood  plains. 

Identifiers:  'Natural  process,  'Metropolitan  open 
space,  Metropolitan  areas,  Environmental  policy. 

The  indiscriminate  metropolitan  urbanization  dra- 
matizes the  need  for  an  objective  and  systematic 
way  of  identifying  and  preserving  land  most  suita- 
ble for  open  space,  diverting  growth  from  it,  and 
directing  development  to  land  more  suitable  for  ur- 
banization. The  assumption  is  that  not  all  land  in  an 
urban  area  needs  to  be  all  developed.  Therefore 
choice  is  possible.  The  discrimination  which  is 
sought  would  select  lands  for  open  space  which 
perform  important  work  in  their  natural  condition, 
are  relatively  unsuitable  for  development,  are  self- 
maintaining  in  the  ecological  sense,  and  occur  in  a 
desirable  pattern  of  interfusion  with  the  urban 
fabric.  The  optimum  result  would  be  a  system  of 
two  intertwining  webs,  one  composed  of  developed 
land  and  the  second  consisting  of  open  space  in  a 
natural  or  near  natural  state.  The  criteria  for 
metropolitan  open  space  should  derive  from  an  un- 
derstanding of  natural  processes,  their  value  to 
man,  their  permissiveness,  and  their  prohibition  to 
development.  The  aggregate  value  of  land,  water, 
and  air  resources  to  justify  a  land  use  policy  which 
reflects  both  the  value  and  operation  of  natural 
processes.  The  ecological  view  of  selecting  open 
space  represents  a  perceptive  method  and  could 
considerably  enhance  the  present  mode  of  planning 
which  disregards  natural  process.  (Wray-Chicago) 
W7I-10975 


ECONOMIC  AND  FISCAL  ASPECTS  OF  OPEN 
SPACE  PRESERVATION, 

Pennsylvania  Univ.,  Philadelphia. 

William  G.Grisby. 

In:  Metropolitan  Open  Space  and  Natural  Process, 

University  of  Pennsylvania,  Philadelphia,  1970,  p 

124-147.  1  fig. 

Descriptors:     'Economics,     'Land     use,     'City 
planning,  Natural  resources,  Costs. 
Identifiers:    'Open   space,    'Economic   and   fiscal 
aspects,  Urban  environment,  Metropolitan  areas. 

Resistance  to  programs  for  the  preservation  of 
large  amounts  of  undeveloped  land  in  metropolitan 
areas  is  based  in  part  on  the  argument  that 
economic  costs  would  be  greater  than  benefits.  The 
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analysis  here  suggests  that  within  wide  limits 
economic  costs  are  actually  unimportant.  The 
probable  cost  of  open  space  programs  to  the  public 
sector  is,  however,  quite  large,  so  the  question  of 
benefits  cannot  be  permanently  avoided.  Also, 
quantitative  data  which  relate  the  contribution  of 
specific  types  of  undeveloped  land  to  specific  open 
space  goals  are  lacking.  As  a  consequence,  fairly 
arbitrary  choices  must  be  made.  One  set  of 
guidelines  which  may  partially  resolve  this  dilemma 
is  presented.  What  are  needed  are  in-being  land  use 
plans  that  give  more  equal  weight  and  more  objec- 
tive consideration  to  both  open  space  and  develop- 
ment requirements.  An  adequate  open  space  plan 
would  not  only  preserve  openness  within  urbanized 
areas,  but  accelerate  needed  development  and 
redevelopment  as  well.  ( Wray-Chicaeo) 
W71-10976 


DESIGN   OF   METROPOLITAN   OPEN   SPACE 
BASED  ON  NATURAL  PROCESS, 

Pennsylvania  Univ.,  Philadelphia. 

William  H.  Roberts. 

In:  Metropolitan  Open  Space  and  Natural  Process, 

University  of  Pennsylvania,  Philadelphia,  1970   n 
148-189.  19  fig.  H 

descriptors:    'Land   use,    *City   planning,   Costs, 
Natural  resources. 

dentifiers:    *Metropolitan  open  space,   'Natural 
irocess.  Metropolitan  areas,  Environmental  quali- 

y- 

"his  chapter  is  concerned  with  the  design  implica- 
ions,  opportunities  and  methods  used  when 
fanning  metropolitan  open  space  on  the  basis  of 
atural  process.  While  traditional  approaches  to 
lie  location  of  open  space  in  metropolitan  areas 
ave  preserved  many  major  stream  valleys  and 
reas  important  to  natural  process,  more  often 
pen  space  has  been  conceived  as  a  residual  to  a 
esired  development  pattern,  or  as  a  formal  pattern 
self.  Design  for  open  space  should  start  with  a  pat- 
:rn  of  open  space  and  limitations  for  development 
ased  on  maximum  preservation  of  natural 
rocesses  and  amenity.  This  pattern  can  then  be 
rogressively  modified  where  necessary  to  accom- 
odate the  demands  of  metropolitan  growth.  A 
ethod  is  proposed  whereby  an  understanding  of 
le  workings  of  the  natural  systems  and  the  impact 
'development  on  them  will  permit  the  tradeoffs  to 
:  made  with  more  complete  knowledge.  (Wray- 
hicago) 
71-10977 
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ASTEWATER   LOADING   GUIDELINES  FOR 
HE  GRAND  RIVER  BASIN. 

itario  Water  Resources  Commission,  Toronto, 
ir  primary  bibliographic  entry  see  Field  05C 
71-11017 


»PLIED  CRITERIA  FOR  MUNICIPAL  WATER 
kTE  STRUCTURES, 

)rida  Univ.,  Gainesville.  Dept.  of  Economics, 
r  primary  bibliographic  entry  see  Field  06C 
71-11203 


PLIED  CRITERIA  FOR  MUNICIPAL  WATER 
lTE  STRUCTURES,  HANDBOOK, 

>nda  Univ.,  Gainesville.  Dept.  of  Economics, 
r  primary  bibliographic  entry  see  Field  06C 
N-11204 


UISIANA    AND    THE    SEA    GRANT    PRO- 

AM, 

Jisiana  State  Univ.,  Baton  Rouge.  Office  of  Sea 
mt  Development. 

•primary  bibliographic  entry  see  Field  02L 
1-11272 


PROPOSED    STREAMFLOW    DATA    PRO- 
AM  FOR  CALIFORNIA, 

logical  Survey,  Menlo  Park,  Calif: 
primary  bibliographic  entry  see  Field  07A. 


ECONOMIC  CONSEQUENCES  OF  INTER- 
BASIN  WATER  TRANSFER, 

Oregon  State  Univ.,  Corvallis.  Agricultural  Experi- 
ment Station. 

Bruce  R.  Beattie,  Emery  N.  Castele,  William  G 
Brown,  and  Wade  Griffin. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  210,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Oregon  State  Univ,  Corvallis, 
Agricultural  Experiment  Station  Bulletin  1 1 6,  June 
1 97 1 ,  8  2  p,  3  fig,  7  tab,  60  ref,  3  app.  OWRR  Pro- 
ject C- 1220  (No  1599)  (1). 

Descriptors:  *Inter-basin  transfers,  Regions,  Costs, 
Political  aspects,  Evaluation,  Cost-benefits  ratio 
•Marginal  utility,  'Income,  'Economic  efficiency. ' 
Identifiers:  Regional  income  redistribution,  Mar- 
ginal value  product,  Political  effects,  Economic 
models. 

A  model  to  measure  the  economic  efficiency  ef- 
fects of  interbasin  water  transfer  has  been 
developed.  It  is  capable  of  accommodating  multi- 
ple uses,  values  in  transit,  and  production  interde- 
pendencies.  By  accounting  for  regional  direct  and 
indirect  costs  and  pecuniary  externalities,  regional 
income  redistribution  impacts  of  interbasin  water 
transfer  schemes  can  be  estimated.  The  marginal 
value  product  of  an  acre-foot  of  water  used  on  ir- 
rigated cotton  and  .9 1  acre  of  land  was  estimated  to 
be  $33.32.  In  any  complete  analysis  of  water 
transfer  projects,  regional  income  distribution  con- 
sequences of  water  transfer  projects  must  be  con- 
sidered in  addition  to  economic  efficiency  effects. 
Regions  and  people  benefiting  may  be  useful  in 
predicting  political  effects  of  water  tranxfer  plans. 


SOCIOLOGICAL  ASPECTS  OF  WATER-BASED 
RECREATION  IN  IOWA, 

Iowa  State  Univ.,  Ames.  Dept.  of  Sociology  and 
Anthropology. 

Dean  R.  Yoesting,  and  Dan  L.  Burkhead. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  560-U,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Iowa  State  Water  Resources 
Research  Instiite,  Ames,  Completion  Report  ISW- 
RRI39  (Sociology  Report  94),  June,  1971,  120  p 
25  tab,  70  ref,  2  append.  OWRR  Project  A-037-IA 

Descriptors:  'Social  aspects,  'Attitudes,  Water 
pollution  effects,  'Recreation,  Decision-making, 
Sociology,  Water  resources  development,  'Iowa! 
Recreation  facilities,  Rural  areas. 

A    sample   of   137    rural   Iowa   residents   and    is 
represented  by  scale  development.  Four  scales  are 
presented:  (1)  governmental  involvement  re:  su- 
pervision and  control  of  recreation  and  pollution, 
which  measures  the  extent  that  the  individual  per- 
ceives that  the  government  should  be  the  agent  of 
control  of  water-related  recreational  facilities  and 
actions  directed  toward  pollution  abatement;  (2) 
antirecreational  facility  expansion,  which  measures 
the  extent  an  individual  feels  that  present  facilities 
are  adequate  to  the  needs  or  desires  of  the  users; 
(3)     tax-supported,     regulation-free     recreation, 
which  measures  the  degree  to  which  individuals 
feel  that  recreation  is  a  right,  that  maintenance 
responsibility  is  the  government's  and  of  an  in- 
dividual's disregard  or  unawareness  of  the  delicacy 
of  ecosystems  and  pollution's  effect;  and  (4)  a  lei- 
sure orientation  scale.  These  scales  were  examined 
for  reliability  and  validity  using  various  statistical 
techniques.  The  measurement  criteria  included:  re- 
liability coefficients,  item-to-total  correlations,  in- 
tercorrelations  of  individual  items,  examination  of 
the  means  and  standard  deviations  of  each  item,  ex- 
amination of  item  correlations  to  various  indepen- 
dent variables  and  criterion  oriented  validity.  Vari- 
ous socioeconomic  variables  were  correlated  to 
each  of  the  scales.  Another  section  is  concerned 
with  the  perception  of  water  pollution  and  is  an  at- 
tempt to  determine  significant  factors  related  to  the 
effect  of  water  pollution  in  influencing  one's  leisure 
behavior  at  recreation  areas. 


W71-11402 

CHANGING  ATTITUDES  TOWARD 

WATERSHED  DEVELOPMENT, 

Mississippi    State    Univ.,    State    College.    Water 
Resources  Research  Inst. 
John  H.  Peterson,  Jr.,  and  Peggy  J.  Ross. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  207,  $3.00  in  paper  copy,  $0.95 
in    microfiche.    Completion    Report,    Mississippi 
Water  Resources  Research  Institute,  State  College 
1 97 1 ,  5 1  p,  32  tab,  ref,  append.  ' 

Descriptors:  'Attitudes,  'Watershed  management 
Social  impact,  'Social  change,  Social  behavior 
(Animal),  Behavior,  'Social  adjustment,  Mississip- 

Changes  in  attitudes  were  examined  of  local  lan- 
downers   toward   watershed    development   which 
took  place  during  a  six-year  period  in  which  a  small 
watershed  development  project  (under  PL  566) 
was  underway  in  their  area.  An  earlier  study  un- 
dertaken prior  to  construction.  Attitude  change 
was  measured  in  terms  of  changes  in  percent  of  lan- 
downers expressing  favorable  or  unfavorable  at- 
titudes. Factors  associated  with  higher  levels  of 
favorability  were  examined.  The  findings  suggest 
that  implementation  of  the  watershed  project  led  to 
increasingly    favorable    attitudes    toward    water 
resource  development.  Change  in  attitude  toward 
watershed  projects  was  largely  positive,  although 
there  was  an  increase  in  negative  attitudes  toward 
what  local  landowners  perceived  as  certain  liabili- 
ties of  the  program.  Contact  with  the  watershed 
project  had  a  more  direct  impact  on  knowledge  of 
the  project  and  attitudes  toward  it,  than  on  at- 
titudes toward  water  conservation  in  general.  Posi- 
tive attitudes  toward  water  resource  development 
were  found  to  be  associated  with  project  related  ex- 
perience,  perceived   benefits   and   characteristics 
generally  associated  with  higher  socio-economic 
status.  These  findings  suggest  that  just  as  favorable 
attitudes   facilitate   water   resource   development, 
water  resource  development  can  contribute  to  the 
formation  of  favorable  attitudes 
W71-11404 


SIMULATION       OF       THE       HYDROLOGIC- 
ECONOMIC  FLOW  SYSTEM  IN  AN  AGRICUL- 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  03F. 
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EVALUATION  IN  WATER  RESOURCES 
MANAGEMENT  AND  DEVELOPMENT,  A  Re- 
port of  the  Task  Force  on  Water  Resources  Evalua- 
tion of  the  Universities  Council  on  Water 
Resources. 
Universities  Council  on  Water  Resources. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  207,  $3.00  in  paper  copy  $0  95 
in  microfiche.  1971,  42  p.  OWRR  Project  X-107 
(No3182)(l). 

Descriptors:  'Evaluation,  Education,  'Universi- 
ties, Training,  'Research  and  Development, 
Management,  Planning,  'Decision-making,  'Water 
resources  development,  'Social  aspects  Cost- 
benefits  ratio,  Cities. 

Identifiers:  Universities  Council  on  Water 
Resources,  Office  of  Water  Resources  Research. 

This  task  force  of  the  Universities  Council  on 
Water  Resources  (UCOWR)  was  concerned  with 
providing  perspective  and  guidelines  for  making 
the  evaluation  process  a  more  meaningful  and  via- 
ble activity.  Its  report  presents  ( 1 )  a  brief  overview 
of  the  evaluation  process;  (2)  identifies  some 
needed  changes  in  conceptual  approach;  and  (3) 
proposes  some  lines  of  research  to  improve  subject- 
matter  focus  and  methodology.  A  number  of  the 
major  conclusions  and  recommendations  had  been 
adopted  at  the  UCOWR  conference  at  Blacksburg 
Virginia,  July  29,  1970.  Additional  recommenda- 
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tions  included:  With  regard  to  suitable  research 
projects  dealing  with  the  evaluation  processes,  the 
Office  of  Water  Resourdes  Research  (OWRR) 
should  specifically  identify  projects  of  high  priority 
and  take  the  lead  in  developing  those  projects  even 
to  the  point  of  assembling  research  teams.  The 
OWRR  should  consider  extending  the  length  of 
time  for  which  it  normally  funds  research  projects 
in  order  that  some  of  the  research  projects  dealing 
with  evaluation  processes  can  be  carefully  planned 
and  staged  over  intervals  of  time  sufficient  to  pro- 
vide meaningful  and  successful  research  un- 
dertakings. The  OWRR  should  take  the  initiative  in 
developing  some  interinstitutional  and  interre- 
gional projects  that  will  foster  new  forms  of 
research  collaboration  and  hopefully  provide  some 
new  research  'break  throughs.' 
W71-1I408 


GULF  ENVIRONMENT  PROGRAM'S  BENEFIT 
TO  THE  MARINE  INDUSTRY, 

Gulf  Universities  Research  Corp. 

For  primary  bibliographic  entry  see  Field  05G. 
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FUTURE  RESEARCH  AND  DEVELOPMENT 
FOR  MARITIME  POLLUTION  PREVENTION 
AND  CONTROL  SYSTEMS, 

Maritime  Administration,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W7I-11449 


THE  TEXAS  WATER  PLAN  AND  ITS  EFFECT 
ON  ESTUARIES, 

Bureau  of  Commercial  Fisheries,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05C. 
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WATER  IN  AN  URBAN  AGE, 

Minnesota   State   Planning   Agency,  Minneapolis. 

Water  Resources  and  Basin  Coordination. 

Guy  J.  Kelnhofer,  Jr. 

Water  Spectrum,  Vol  3,No2,p  1-7,  Summer  1971, 

10  photo. 

Descriptors:    'Decision   making,   'Cities,    'Water 

resources      development,      'Planning,      Political 

aspects. 

Identifiers:    'Urban    water    management,    Water 

development. 

The  needs  of  the  urban  dweller  are  increasingly 
becoming  the  concern  of  national  and  regional 
water  development  programs.  The  importance  of 
this  concern  in  representing  a  reassessment  of 
traditionally  rural  concerns  in  water  development 
is  undermined  by  the  fact  that  the  urban 
spokesman  too  often  comes  to  the  planning  table 
just  as  an  opponent.  The  urban  water  user  must 
create  water  planning,  development,  and  manage- 
ment machinery  that  will  constructively  and  effec- 
tively represent  his  views  in  the  decision  making 
process.  Defining  the  interests  of  urban  areas  in 
water  and  related  land  resources,  combining  re- 
lated functions  of  water  under  one  common 
management,  evaluating  and  implementing 
research  data  more  quickly,  producing  more 
trained  resource  planners,  increasing  communica- 
tion between  interest  groups,  and  improving 
systems  of  public  decision  making  are  some  of  the 
problems  that  must  be  realized  and  solved  in  any 
future  development  of  urban  water  management. 
(Strachan-Chicago) 
W7I-II603 


THE  SYSTEMS  APPROACH:  AN  EXPERIENCE 
IN  PLANNING, 

Corps  of  Engineers,  Boston.  North  Atlantic  Div. 
Harry  E  Schwarz,  and  David  C.  Major. 
Water  Spectrum,  Vol  3,  No  2,  p  32-37.  Summer 
1971,  I  photo,  I  chart. 

Descriptors:  'Planning,  'Water  resources  develop- 
ment, 'Regional  analysis.  Systems  analysis. 


Identifiers:  'Planning  process,  'North  Atlantic  Re- 
gional framework  study  (NAR),  Systems 
technique,  Multi-objective  framework. 

The  most  important  part  of  a  plan  is  the  planning 
process  used  to  produce  the  plan.  Some  of  the  in- 
novative methods  and  models  are  discussed  that 
were  used  to  make  an  effective  planning  process 
for  the  North  Atlantic  Regional  (NAR)  framework 
study,  which  provides  overviews  of  regional  water 
needs  and  supplies  for  the  Water  Resources  Coun- 
cil. An  important  aspect  of  the  methods  and  models 
is  that  they  are  for  a  large  part  reproducible 
because  of  careful  documentation.  Consequently, 
they  can  be  adapted  in  the  future  to  other  planning 
areas  and  planning  problems.  The  authors  con- 
clude that  the  use  of  systems  techniques  within  a 
multi-objective  framework  is  the  best  method  for 
water  resources  planning.  (Strachan-Chicago) 
W71-I1605 


EVALUATING  THE  VISUAL  AND  CULTURAL 
LANDSCAPE, 

Research   Planning  and   Design   Associates,   Inc., 

Amherst,  Mass. 

Ervin  H.  Zube. 

Journal  of  Soil  and  Water  Conservation,  Vol  25, 

No4,p  137- 14 1.  July-August  1970,  3  fig,  1  ref. 

Descriptors:  'Decision  making,  'Landscaping, 
'Environmental  effects,  Land  use  planning, 
•Water  resources  development. 
Identifiers:  'Cultural  landscape,  'Visual  land- 
scape, 'North  Atlantic  Regional  Water  Resources 
(NAR)  study,  Environmental  values. 

This  article  discusses  the  North  Atlantic  Regional 
Water  Resources  (NAR)  Study  with  respect  to  its 
consideration  of  visual  and  cultural  environmental 
values  in  decision  making.  Three  areas  of  im- 
portance in  developing  an  approach  to  making 
visual  and  cultural  environmental  values  effective 
decision  making  variables  are  delineated  and  ex- 
amined. ( I )  A  landscape  inventory  technique 
which  considers  the  entire  landscape,  is  founded  on 
visual  indicators,  uses  a  minimum  of  easily  availa- 
ble data,  and  also  accommodates  the  insertion  of 
more  data  related  to  specific  steps  in  the  planning 
process.  (2)  Identification  and  evaluation  of  visual 
qualities  in  the  landscape.  (3)  Application  of  water 
and  related  land  planning  and  management  con- 
cepts for  environmental  quality  which  relate  to 
water  management  devices,  are  based  on  the  inven- 
tory and  evaluation  data,  and  relate  the  needs  of 
the  people  to  the  landscape  on  a  priority  basis  over 
three  study  time  periods.  (Strachan-Chicago) 
W7  1-1  1606 


REGIONAL  GOVERNMENT  AND  CONSERVA- 
TION, 

University  of  Western  Ontario,  London. 

Eric  Beecroft. 

Journal  Of  Soil  and  Water  Conservation,  Vol  26, 

No  2,  p  66-69.  March-April  1971,2  photo,  1  1  ref. 

Descriptors:    'Conservation,    'Environmental    ef- 
fects,  Decision  making,   'Regional  analysis,   'In- 
stitutional aspects,  Political  aspects. 
Identifiers:   'Regional  government,  'Regional  in- 
stitutions. Technocracy,  Policy  making. 

The  author  detects  a  movement  towards  the  con- 
vergence of  community  politics  and  environmental 
science  in  the  United  States  and  Canada.  Little 
concern  has  been  shown  for  the  role  of  political 
means  in  the  achievement  of  environmental  quali- 
ty, while  scientific  environmental  issues  have 
received  a  vast  amount  of  consideration.  The  arti- 
cle claims  that  there  is  danger  in  this  concentration 
on  technocratic  thinking  within  the  problems  of  en- 
vironmental quality.  Part  of  the  price  of  environ- 
mental quality,  a  stable  regional  economy,  and 
economical  patterns  of  growth  and  redevelopment 
is  an  effort  to  make  responsive,  democratic  multi- 
purpose regional  government  work.  The  only  alter- 
native to  regional  government  is  a  set  of  powerful, 
centralized,  politically  unresponsive  technocracies 


which  would  coordinate  only  at  the  central  bu- 
reaucratic level,  and  would  disregard  the  interests 
and  needs  of  the  populace.  Development  of  a 
workable,  all-purpose  regional  institution  close  to 
the  people  who  will  join  with  elected  officials  in 
designing  and  evaluating  their  separate  communi- 
ties is  essential  if  we  are  to  avoid  the  dangers  of 
technocratic  thinking.  (Strachan-Chicago) 
W71-11607 


THE  LEGAL  AND  ECONOMIC  ASPECTS  OP 
POLLUTION, 

Chicago  Univ.,  111.  Center  for  Policy  Study. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-1I608 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


PLANNING  AND  MANAGEMENT  OF  WATER 
RESOURCES  IN  METROPOLITAN  ENVIRON- 
MENTS, 

George  Washington  Univ.,  Washington,  D.C.  Natu- 
ral Resources  Policy  Center. 
For  primary  bibliographic  entry  see  Field  06B. 
W7 1-10970 


'WATER  REUSE  SYSTEMS  ANALYSIS', 
DISCUSSION  BY  A.  BRUCE  BISHOP  AND 
DAVID  W.  HENDRICKS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

David  H.  Marks,  and  Guy  Leclere. 

Journal    of   the    Sanitary    Engineering    Division, 

ASCE,  Vol  97,  No  SA4,  p  541-542,  August  1971.  2 

P- 

Descriptors:  'Reviews,  'Water  reuse,  'Costs, 
'Systems  analysis,  'Optimization,  Transportation, 
Water  treatment,  Tertiary  treatment,  Linear  pro- 
gramming, Water  demand. 

Bishop's  and  Hendrick's  paper  on  a  systems  ap- 
proach for  analyzing  water  reuse  alternatives  which 
was  developed  for  sequential  and  recycle  water 
reuse  was  discussed.  Noted  particularly  was  their 
attempt  to  show  that  the  question  of  finding  the 
least  cost  allocation  to  satisfy  given  demands  for 
different  quantities  and  qualities  of  water  from 
known  source  alternatives  might  be  modeled  as  a 
simple  trans-shipment  model  of  linear  pro- 
gramming for  which  quick  solution  might  be  ob- 
tained using  hand  or  computer  methods.  However, 
questions  were  raised  concerning  statements  in  the 
paper  which  the  writers  felt  might  be  explained 
somewhat  further.  Questions  such  as  those  revolv- 
ing around  the  representation  of  blending  plants  in 
the  model,  or  the  question  of  planning  over  time 
and  the  interdependency  of  projects  were  offered. 
(Veverka-Cornell) 
W7I-10979 


NEW       YORK       STATE       ENVIRONMENTAL 
FACILITIES  CORPORATION  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I  1171 


APPLIED  CRITERIA  FOR  MUNICIPAL  WATER 
RATE  STRUCTURES, 

Florida  Univ.,  Gainesville.  Dept.  of  Economics. 
Charles  W.  Fristoe,  Frederick  O.  Goddard,  and 
Norman  G.  Keig. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  013,  $6.00  in  paper  copy,  $0.95 
in  microfiche.  Final  Report  (1971),  372  p,  25  fig, 
40  tab,  28  ref,  append.  OWRR  Project  C-1082 
(No.  I578)(2). 

Descriptors:  'Rates,  'Pricing,  'Water-rates, 
Prices,  'Costs,  Evaluation,  'Municipal  water,  De- 
mand, Water  demand,  Value,  Water  management 
(Applied),  'Use  rates,  Water  costs,  Water  users, 
Water  utilization. 
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WATER  RESOURCES  PUNNING— Field  06 
Water  Law  and  Institutions— Group  6E 


With  regard  to  the  printing  of  the  services  of  mu- 
nicipally-owned water  systems,  a  detailed  presenta- 
tion and  evaluation  of  the  policies  and  practices  is 
made  followed  by  municipal  water  utilities  and  an 
in-depth  analysis  of  the  demand  and  cost  elements 
of  the  water  pricing  problem.  Seven  recommenda- 
tions for  developing  appropriate  water  rate  struc- 
tures are  made.  The  demand  basis  for  rate  struc- 
tures should  be  completely  abandoned  as  an  ap- 
proach  to  rate   making,   the   most  efficient  and 
equitable  method  of  determining  rates  with  current 
technologies  is  a  modified  marginal  cost  basis  in 
which  rates  are  based  upon  engineering  estimates 
of  peak  and  offpeak  incremental  costs,  the  use  of 
declining  block  rate  structures  must  inherently  lead 
to  either  less  efficiency  or  less  equity,  and  should 
be  abandoned,  a  modification  of  the  functional  cost 
basis  that  separates  capital  and  operating  costs  for 
determining  peak  and  off-peak  rates  is  preferable 
to  the  current  functional  cost  method.  Fire  charges 
should  be  computed  according  to  the  incremental 
:osts  of  providing  service.  Any  required  current 
iurplus  or  profits  for  covering  fire  charges  or  for 
:ontributions  to  municipal  government  should  be 
:onsidered  as  a  tax.  The  minimum  charge  to  small 
:ustomers  should   consist  of  the  standard   fixed 
:harge  plus  a  charge  based  upon  a  minimum  level 
.f  water  use  not  exceeding  5,000  per  month.  (See 
JsoW71-11204) 
V71-11203 


iPPLIED  criteria  for  municipal  water 

IATE  STRUCTURES,  HANDBOOK, 

lorida  Univ.,  Gainesville.  Dept.  of  Economics, 
lorman  G.  Keig,  Charles  W.  Fristoe,  and 
rederick  O.  Goddard. 

■vailable  from  the  National  Technical  Information 
ervice  as  PB-202  014,  $3.00  in  paper  copy,  $0.95 
i  microfiche.  Supplement  to  Final  Report,  1971, 
Sp,  6  tab,  2  append.  OWRR  Project  C- 108  2  (No 
578)  (2). 

escriptors:  'Rates,  ♦Pricing,  •  Water  rates,  Prices, 
:osts,  Evaluation,  'Municipal  water,  Demand 
ater  demand,  Value,  Water  management  (Ap- 
led),  'Use  rates,  Water  costs,  Water  users  Water 
ilization. 

>r  a  publicly  owned  water  utility  there  are  no 
rces  of  competition  to  furnish  a  guide  for  its  pric- 
g  and  investment  decision.  There  is  danger  of 
eating  a  situation  where  customers  with  inelastic 
mands  are  furnishing  funds  to  create  capacity  for 
e  benefit  of  those  with  elastic  demands.  An  in- 
case in  price  to  the  former  group  would  raise 
tal  revenue  almost  in  proportion  to  the  price  in- 
case, while  at  the  same  time,  lowering  total  costs, 
ithin  a  given  capacity  there  is  an  incentive  to 
ver  price  for  uses  for  which  the  demands  are 
ce  elastic.  Price  reductions  raise  total  revenue 
i  the  net  revenue  of  the  utility.  With  declining 
»ck  rates,  the  incremental  price  may  approach 
i  short-run  marginal  (incremental)  cost.  There  is 
iger  that  pricing  decisions  may  become  divorced 
m  investment  decisions.  Much  of  thediscrimina- 
n  in  favor  of  the  sprinkling  demand  probably 
ults  from  the  lack  of  economic  sophistication.  A 
ter  utility  should  pursue  a  policy  of  charging  the 
rs  of  a  water  service  the  full  cost  of  supplying  it. 
ne  water  utility  managements  feel  the  utility  is 
meeting  its  obligation  to  the  public  if  the  full 
rket  demands  cannot  be  met.  There  is  no  justifi- 
ion  for  this  belief.  An  'always  ready  to  serve' 
icy,  does  not  necessarily  promote  the  public  in- 
:st.  (See  also  W71-1 1203) 
1-11204 


».  Water  Demand 


LJ£R       REUSE       SYSTEMS       ANALYSIS', 

^.nSiIO,N«.  BY    A"    BRUCE    BISHOP    AND 
VW  W.  HENDRICKS, 

isachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

1  Engineering. 

primary  bibliographic  entry  see  Field  06C 

1-10979 


6E.  Water  Law  and  Institutions 


INCENTIVES    AND    CONTROL     FOR     OPEN 
SPACE, 

For  primary  bibliographic  entry  see  Field  06B 
W7I-10973 


ELVES  V  KING  COUNTY  (INJUNCTIVE  RE- 
LIEF  AGAINST  MUNICIPAL  SEWAGE 
DISPOSAL). 

299  P2d  206-207  (Wash  1956). 

Descriptors:  'Washington,  'Municipal  wastes 
•Pollution  abatement,  'Sewage  disposal,  Water 
pollution  control.  Local  governments,  Judicial 
decisions,  Legal  aspects,  Prescriptive  rights 
Groundwater,  Water  pollution,  Relative  rights' 
Water  quality,  Sewage,  Waste  disposal,  Waste 
water  disposal.  Waste  water  (Pollution),  Water 
pollution  effects,  Public  health,  State  governments 
Water  rights,  Remedies,  Land  tenure.  Real  proper- 
Identifiers:  Injunction  (Prohibitory). 

Plaintiff  landowners  sought  to  enjoin  the  con- 
veyance of  raw  sewage  onto  their  land  by  defen- 
dant municipality.  Defendant  maintained  ditches 
which  collected  waste  water  and  channeled  it 
through  a  culvert  onto  plaintiffs'  property.  Plain- 
tiffs claimed  the  defendant's  waste  water  contained 
human  and  animal  excreta  and  therefore  con- 
stituted a  public  nuisance.  Defendant,  however 
claimed  that  it  had  acquired  the  right  to  convey 
such  water  onto  plaintiffs'  land  by  prescription,  and 
that  the  water  did  not  contain  raw  sewage.  The 
Supreme  Court  of  Washington  held  that  casting 
raw  sewage  through  a  culvert  onto  private  property 
constitutes  an  actionable  public  nuisance  within 
the  purview  of  state  statute,  and  that  the  right  to 
maintain  a  public  nuisance  cannot  be  acquired  by 
prescription.  The  court  ruled  plaintiffs  were  enti- 
tled to  maintain  the  action  under  a  Washington 
statute  because  the  public  nuisance  maintained  by 
defendant  was  specially  injurious  to  them.  Defen- 
dant's actions  were  enjoined.  (Horwitz-Florida) 
W71-10995 


GAME  AND  FISH  COMM  V  FARMERS  IR- 
RIGATION CO  (STATE  FISH  HATCHERY'S 
LIABILITY  FOR  WATER  POLLUTION). 

426  P2d  562-566  (Colo  1967). 

Descriptors:  'Colorado,  'Pollution  abatement 
♦Fish  hatcheries,  'Damages,  Water  pollution! 
Water  pollution  control,  Water  pollution  sources 
Water  pollution  effects,  Pollutants,  Condemnation,' 
Condemnation  value,  Remedies,  Non-consumptive 
use,  Competing  uses.  Reasonable  use,  Domestic 
water,  Irrigation  water,  Legal  aspects,  Judicial 
decisions,  Streams,  Downstream,  Land  tenure, 
Prior  appropriation. 

Plaintiff  irrigation  company  sued  defendant  state 
game  and  fish  commission  for  injunctive  relief  and 
damages  based  on  pollution  of  stream  waters  by  the 
state  fish  hatchery.  Plaintiff  alleged  that  the  defen- 
dant in  using  stream  water  for  its  hatchery  polluted 
the  water  and  damaged  plaintiffs  domestic  use  of 
the  stream  water.  Defendant  denied  that  the  stream 
was  polluted  and  contended  that  the  plaintiff  was 
not  entitled  to  injunctive  relief.  Defendant  also 
contended  that  the  damages  which  could  be  com- 
pensated should  be  based  on  the  difference  in  value 
of  the  property  before  and  after  the  alleged  pollu- 
tion. Affirming  the  trial  court's  judgment  for  plain- 
tiff, the  Supreme  Court  of  Colorado  held  that  in- 
junctive relief  is  an  appropriate  remedy  to  prevent 
stream  pollution  to  the  injury  of  appropriators  of 
water  from  that  stream.  The  court  noted  that  the 
evidence  overwhelmingly  pointed  to  the  defen- 
dant's pollution  of  the  stream.  As  the  state  had  no 
constitutional  right  to  condemn  plaintiffs  use  of 
the  stream,  it  could  not  require  a  measure  of 
damages  based  on  condemnation.  A  downstream 
owner,  the  court  ruled,  is  entitled  to  compensation 


for  actual  loss  sustained  from  pollution,  including 
out-of-pocket  expenses  incurred  in  avoiding  its 
consequences.  (Smiljanich-Florida) 
W71-10997 


CUMMINGS  V  CORPORATION  COMM  OF 
OKLAHOMA  (COURT  SUPERVISION  OVER 
AGENCY  POLLUTION  REGULATIONS  CON- 
CERNING  THE  OIL  INDUSTRY). 

319  P2d  602-607  (Okla  1957). 

Descriptors:  'Oklahoma,  'Saline  water  pollution 
•Oil  wells,  'Regulation,  Pollution  abatement,  Judi- 
cial decisions,  Legal  aspects,  Water  pollution 
Water  pollution  control,  State  governments,  State 
jurisdiction,  Administrative  agencies,  Standards 
Legislation,  Oil  wastes,  Water  pollution  sources' 
Saline  water.  Permits,  Water  rights,  Well  regula- 
tions, Supervisory  control  (Power). 

The  applicants  operated  three  oil  wells  which 
produced  280  barrels  of  salt  water  per  day.  In  order 
to  dispose  of  this  salt  water  the  applicants  sought 
permission  from  the  Oklahoma  Corporation  Com- 
mission, as  required  by  law,  to  inject  the  water  into 
the  annulus  of  their  number  1  well  and  thereby 
dispose  of  the  salt  water  underground.  On  appeal 
the  applicants  contended  that  the  Commission 
order  denying  the  application  was  unsupported  by 
any  finding  of  fact  and  that  the  action  of  the  Com- 
mission in  denying  the  application  was  arbitrary 
and  therefore  unlawful.  The  Commission  relied 
upon  the  testimony  of  the  conservation  officer  in 
charge  of  pollution.  The  Supreme  Court  of 
Oklahoma  reversed  the  order,  stating  that  the  pos- 
sibility of  pollution  of  the  fresh  water  strata  was  so 
remote,  nominal,  and  speculative,  that  it  did  not 
constitute  substantial  evidence  allowing  denial  of 
the  permit.  The  order  was  therefore  found  to  be  ar- 
bitrary and  unreasonable.  (Horwitz-Florida) 
W71-10998 


D-X  SUNRAY  OIL  CO  V  BILLUE  (OIL  POLLU- 
TION OF  UNDERGROUND  WATER  SUPPLY) 

361  P2d  212-215  (Okla  1961). 

Descriptors:  'Oklahoma,  'Water  pollution 
'Remedies,  'Land  tenure,  Judicial  decisions  Legal 
aspects,  Underground  storage,  Wells,  Subsurface 
waters,  Land  use,  Damages,  Water  supply. 

Plaintiff  landowner  brought  an  action  against  de- 
fendant sublessor  of  adjacent  land  for  damages  for 
permanent  injuries  to  plaintiffs  underground  water 
supply.  Beneath  plaintiffs  house  was  a  well  from 
which  his  family  secured  all  the  water  used  in  the 
home.   Subsequently,  the  well  water  became  so 
heavily  impregnated  with  petroleum  products  that 
it  could  not  be  used.  This  contamination  was  con- 
tinuous for  over  ten  years.  Plaintiff  contended  that 
such  injuries  were  caused  by  subsurface  pollution 
which    leaked    from    underground   storage    tanks 
owned  by  defendant.  Defendant  denied  liability 
contending  that  it  had  executed  a  sublease  three 
years  prior  to  the  first  contamination  and  that  the 
sublessee  had  been  in  full,  complete  and  exclusive 
possession  since  the  execution.  The  Supreme  Court 
ot  Oklahoma  reversed  a  trial  court  judgment  for 
plaintiff  and  held  that,  in  the  absence  of  an  agree- 
ment on  his  part  to  repair,  the  sublessor  is  not  liable 
to  a  third  party  for  injuries  to  the  latter's  property 
resulting  from  a  nuisance  caused  by  gasoline  per- 
colating upon  and  on  the  third  party's  adjoining 
premises     from     storage     tanks     on     sublessor's 
premises  as  a  result  of  dilapidation  of  the  leasehold 
premises   while    in    possession   of  the   sublessee 
(Shelnut-Florida) 
W71-11000 


BROWN  V  LUNDELL  (OIL  AND  GAS  POLLU- 
TION OF  FRESH  WATER  SUPPLY). 

334  SW2d  616-621  (CivAppTex  1960). 

Descriptors:  'Texas,  'Water  pollution,  'Oil-water 
interfaces,  'Saline  water,  Oil,  Oil  industry,  Oil 
fields,  Natural  gas,  Subsurface  drainage,  Water  pol- 
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lution  sources,  Leases,  Water  pollution  effects, 
Damages,  Remedies,  Subsurface  waters,  Subsur- 
face flow,  Water  pollution  control,  Judicial  deci- 
sions, Legal  aspects. 

Plaintiff  farm  owner  sought  to  recover  damages 
from  defendant  oil  and  gas  lessee  for  pollution  of 
the  underlying  fresh  water  strata.  Defendant 
discharged  salt  water  into  a  pit,  but  the  water 
escaped  into  plaintiffs  fresh  water  supply.  Plaintiff 
contended  that  defendant  was  negligent.  Defen- 
dant asserted  he  had  discharged  salt  water  in  the 
customary  manner,  which  was  not  proven 
negligent;  that  plaintiff  as  the  lessor  had  consented 
to  the  discharge;  and  that  it  had  the  right,  as  an  oil 
and  gas  lessee,  to  dispose  of  salt  water  in  the  custo- 
mary manner.  The  jury  found  that  plaintiffs  water 
was  polluted  by  defendant's  negligence.  On  appeal, 
the  Texas  Court  of  Civil  Appeals  determined  that 
despite  defendant's  customary  manner  of 
discharge,  evidence  supported  the  jury  verdict.  The 
court  stated  that  defendant  could  use  the  premises 
in  a  manner  reasonably  necessary  to  comply  with 
lease  terms.  The  court  observed  that  defendant's 
duty  to  plaintiff  was  not  to  intentionally,  willfully, 
or  wantonly  injure  the  water.  The  court  determined 
that  defendant  had  wantonly  polluted  the  strata, 
and  held  defendant  liable  on  grounds  that  he 
should  have  anticipated  injury  to  plaintiff.  (Hart- 
Florida) 
W71-1I002 


HUMBLE  PIPE  LINE  CO  V  ANDERSON  (OIL 
PIPELINE  OPERATOR'S  LIABILITY  FOR  POL- 
LUTION OF  ADJACENT  WATERS). 

339  SW2d  259-265  (Civ  App  Tex  I960). 

Descriptors:  'Texas,  'Pipelines,  'Oil,  'Water  pol- 
lution sources,  Judicial  decisions,  Legal  aspects, 
Groundwater,  Water  pollution.  Water  wells,  Shal- 
low wells,  Water  supply.  Water  sources,  Water 
quality,  Pollution  abatement,  Relative  rights, 
Remedies,  Damages. 

Plaintiff  landowners  sought  to  recover  damages  for 
the  pollution  of  a  water  well  by  crude  oil  leaking 
from  defendant  pipeline  company's  underground 
pipeline.  Plaintiffs  well  was  approximately 
eighteen  feet  deep  and  located  some  4,290  feet 
from  defendant's  pipeline.  Plaintiffs  alleged  that 
the  oil  from  defendant's  pipeline  penetrated  the 
soil  and  water-bearing  formations  of  plaintiffs'  land 
and,  thereby,  permanently  reduced  its  value.  Plain- 
tiffs alternatively  alleged  nuisance,  negligence  and 
trespass.  Defendant  denied  any  strict  liability  and 
claimed  that  the  injury  to  plaintiffs'  land  was  not 
permanent.  The  trial  court  rendered  judgment  for 
plaintiffs  and  defendant  appealed.  The  Texas  Court 
of  Civil  Appeals  held  that  absent  a  finding  of 
negligence  a  judgment  based  on  alleged  damages 
from  leaks  in  an  oil  pipeline  may  not  be  entered 
against  a  common  carrier  operating  under  a  statu- 
tory right.  The  court  further  ruled  that  the  leaking 
of  oil  from  a  pipeline  and  its  percolation  un- 
derground to  land  where  it  polluted  a  well  did  not 
constitute  a  trespass,  and  that  the  operation  of  a 
pipeline  is  not  a  nuisance  per  se  resulting  in  strict 
liability.  Judgment  for  plaintiffs  reversed  and  re- 
manded. (Horwitz-Florida) 
W7I-II003 


POWERS  IN  RESPECT  OF  NEW  OIL  AND  GAS 
POOLS  AND  FIELDS  (REGULATORY  POWER 
TO  PREVENT  WATER  POLLUTION). 

New  York  Conservation  Law  sec  75  (McKinney 
1967),  as  amended  (Supp  1970). 

Descriptors:  'New  York,  'Oil  wells,  'Well  regula- 
tions, 'Water  pollution  control,  Legislation,  Legal 
aspects.  Water  law,  State  governments,  Oil,  Oil 
fields,  Oil  reservoirs.  Secondary  recovery  (Oil), 
Natural  gas,  Flooding,  Water  pollution  sources, 
Drilling,  Well  casings.  Water  quality  control,  Oil 
wastes,  Oily  water,  Administrative  agencies.  Ad- 
ministrative decisions.  Regulation. 


With  respect  to  oil  pools  or  fields  and  natural  gas 
pools  or  fields,  the  Conservation  Department  shall 
have  the  power  to  require  the  drilling,  casing, 
operation,  and  plugging  of  wells  in  accordance  with 
rules  and  regulations  of  the  Department.  The  De- 
partment's power  shall  be  exercised  in  such  a 
manner  as  to  prevent  the:  ( I )  escape  of  oil,  gas,  or 
water  out  of  one  stratum  into  another;  ( 2 )  intrusion 
of  water  onto  oil  or  gas  stratum;  (3)  pollution  of 
fresh  water  supplies  by  oil,  gas,  or  salt  water;  and 
(4)  blow-outs,  cavings,  seepages  and  fires.  (John- 
son-Florida) 
W71-11013 


BARAKIS  V  AMERICAN  CYANAMID  CO 
(CHEMICAL  COMPANY'S  LIABILITY  FOR 
CROP  DAMAGE  FROM  EFFLUENT 
DISCHARGE). 

161  F  Supp  25-35  (ND  Tex  1958). 

Descriptors:  'Texas,  'Water  pollution,  'Crops, 
'Industrial  wastes,  Riparian  rights,  Water  pollution 
sources,  Water  pollution  control,  Saline  water, 
Rivers,  Navigable  rivers,  Droughts,  Leases,  Water 
rights,  Waste  water  (Pollution),  Waste  water 
disposal,  Waste  disposal,  Irrigation,  Legal  aspects. 
Judicial  decisions,  Riparian  land,  Remedies,  Land- 
fills, Land  forming,  Industrial  plants,  Industrial 
water. 

Plaintiff  riparian  lessee  sought  damages  from  de- 
fendant upstream  chemical  company  for  crop  inju- 
ry. The  defendant  discharged  water  which  plaintiff 
contended  contained  a  high  saline  content.  Plaintiff 
irrigated  his  crops  with  the  same  water.  Virtually  all 
of  the  water  flowing  in  the  river  was  composed  of 
the  effluent  discharged  from  defendant's  plant. 
Plaintiffs  land  had  been  artifically  built  by  the  les- 
sor, and  the  lease  conveyed  no  water  rights.  Plain- 
tiff contended  that:  ( 1 )  his  riparian  rights  had  been 
violated,  (2)  the  defendant  had  been  negligent,  and 
(3)  the  discharge  constituted  a  nuisance.  The 
federal  district  court  determined  that  the  defendant 
had  violated  no  riparian  rights  of  the  plaintiff 
because  no  vested  rights  attach  to  artificial  lands 
and  no  water  rights  were  conveyed  in  the  lease. 
Because  plaintiff  had  not  proven  negligence  and  no 
statute  had  been  violated,  the  court  held  that  the 
complaint  did  not  state  a  cause  of  action  in 
negligence.  The  court  also  held  that  no  nuisance 
existed  because  plaintiff  brought  the  otherwise 
unoffensive  water  onto  the  land  himself.  It  was 
furthermore  held  that  defendant  had  no  prescrip- 
tive right  to  discharge  the  effluent.  (Hart-Florida) 
W71-11020 


UNITED  STATES  V  FLORIDA-VANDERBILT 
DEVELOP  CORP. 

326FSupp  289-291  (SDFla  1971). 

Descriptors:  'Rivers  and  Harbors  Act,  'Judicial 
decisions,  'Public  rights,  'Administration, 
Dredging,  Legislation,  Legal  aspects,  Water  law, 
Federal  government,  Jurisdiction,  Permits,  Regula- 
tion, Water  pollution  control,  Pollution  abatement, 
Gulf  of  Mexico,  Adjudication  procedure. 
Identifiers:  'Qui  tarn. 

In  a  qui  tarn  action  in  behalf  of  the  United  States, 
for  criminal  penalties  and  injunctive  relief,  plaintiff 
citizen  alleged  violations  by  all  defendants  of  the 
provisions  of  the  Rivers  and  Harbors  Appropriation 
Act  of  1  899  in  connection  with  certain  dredge  and 
fill  operations  in  navigable  waters  adjacent  to  the 
Gulf  of  Mexico.  The  action  was  dismissed,  when 
the  United  States  district  court  held  that  no 
authority  existed  under  the  Rivers  and  Harbors  Act 
for  civil  actions  by  informers  in  behalf  of  the 
government  under  the  qui  tarn  theory.  The  court 
held  that  a  qui  tarn  action  depends  entirely  upon 
statutory  authorization,  as  it  has  never  found  its 
way  into  the  common  law.  The  fact  that  someone  is 
entitled  by  statute  to  share  in  some  penalty  or  for- 
feiture does  not  necessarily  give  such  person  the 
right  to  bring  an  original  action  to  recover  such 
penalty  or  forfeiture.  The  Department  of  Justice  is 
the  party  authorized  to  institute  such  suits.  (Hor- 
witz-Florida) 


W71-11023 


ELLISON  V  RAYONIER  INC  (PRIMARY  JU 
RISDICTION  IN  DETERMINING  VIOLATIONS 
OF  POLLUTION  STANDARDS). 

1 56  F  Supp  214-220  (WD  Wash  1957). 

Descriptors:  'Washington,  'Adjudication 

procedure,  'Pollution  abatement,  'Water  pollu- 
tion, Administrative  agencies,  Pulp  and  paper  in- 
dustry, Pulp  wastes,  Waste  disposal,  Regulation, 
Standards,  Administrative  decisions,  Judicial  deci- 
sions, Legal  aspects,  Oysters,  Commercial  shellfish. 
Water  pollution  control,  Water  pollution  sources. 
Water  pollution  effects,  Legislation. 

Plaintiff  tideland  owner  sued  defendant  pulp  and 
cellulose  mill  for  damages  from  injury  to  plaintiffs 
oyster  beds  caused  by  pollution.  Plaintiff  alleged 
that  discharges  from  defendant's  plant  trespassed 
on  his  lands  and  constituted  a  nuisance.  Defendant 
answered  that  the  Washington  Water  Pollution 
Control  Act  had  abolished  the  common  law  pollu- 
tion abatement  actions  of  trespass  and  nuisance. 
Since  the  Act,  however,  did  not  expressly  or  im- 
pliedly repeal  these  actions,  the  federal  district 
court  held  that  plaintiff  had  properly  sought 
damages  under  nuisance  and  trespass  theories.  De- 
fendant also  contended  that  the  Act  vested  primary 
jurisdiction  to  determine  actionable  nuisance  in  the 
Washington  Pollution  Control  Commission;  the 
Commission  rather  than  the  court  must  determine 
whether  regulations  and  water  quality  standards 
had  been  violated  because  such  a  determination  in- 
volved special  expertise.  The  court  applied  the  doc- 
trine of  primary  jurisdiction  and  held  that  plaintiff 
must  seek  a  determination  by  the  Pollution  Control 
Commission  as  to  whether  the  Commission's  regu- 
lations and  standards  were  violated  by  defendant. 
(Hart-Florida) 
W71-11024 


CRITICS  WEIGH  EPA  HERBICIDE  REPORT, 
FIND  IT  WANTING, 

For  primary  bibliographic  entry  see  Field  05C. 
W71-U037 


FEDERAL  INSTALLATIONS,  FACILITIES, 
AND  EQUIPMENT  POLLUTION  CONTROL 
ACT  (AMENDING  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO  PROVIDE 
FOR  IMPROVED  COOPERATION  BY 
FEDERAL  AGENCIES  TO  CONTROL  WATER 
AND  AIR  POLLUTION  FROM  FEDERAL  IN- 
STALLATIONS AND  FACILITIES). 
Senate  Bill  560,  89th  Cong,  1st  Sess  ( 1 965 ).  5  p. 

Descriptors:  'Federal  government,  'Water  pollu- 
tion control,  'Pollution  abatement,  'Water  pollu- 
tion treatment,  Administrative  agencies,  Legal 
aspects,  Regulation,  Abatement,  Inspection,  Stan- 
dards, Waste  disposal,  Waste  treatment,  Water  pol- 
lution, Air  pollution.  Legislation,  Federal  jurisdic- 
tion, Supervisory  control  (Power),  Treatment 
facilities. 
Identifiers:  'Federal  Water  Pollution  Control  Act. 

In  order  to  control  water  pollution,  this  bill  amends 
the  Federal  Water  Pollution  Control  Act  to  provide 
that  any  federal  department  or  agency  having  ju- 
risdiction over  any  building,  installation  or  other 
property  shall  discharge  waste  therefrom  only  in 
compliance  with  standards  for  such  discharges 
which  the  Secretary  may  establish.  Appropriations 
are  authorized  to  be  expended  for  the  installation, 
maintenance,  and  operation  of  waste  disposal 
systems  for  any  such  government  building  or  instal- 
lation in  accordance  with  plans  approved  by  the 
Secretary.  The  reporting  of  waste-disposal  systems 
to  the  Secretary  is  required  of  other  government 
departments  and  the  Secretary  is  herein  ordered  to 
t4ain  the  personnel  of  other  agencies  in  such  mat- 
ters. Similar  provisions  are  herein  set  forth  for  the 
amendment  of  the  Clean  Air  Act  to  provide  for:  ( I ) 
the  establishment  of  classes  of  potential  air  pollu- 
tion   sources    within    federal    facilities,    (2)    the 
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procurement  and  operation  of  devices  to  control 
such  pollution,  and  (3)  the  cooperation  of  federal 
agencies  in  controlling  automotive  air  pollution. 
(Horwitz-Florida) 
W71-11140 


DETERGENT  POLLUTION  CONTROL  ACT  OF 
1971  (A  BILL  TO  AMEND  THE  FEDERAL 
WATER  POLLUTION  CONTROL  ACT  TO 
ESTABLISH  STANDARDS  AND  PROGRAMS 
TO  ABATE  AND  CONTROL  WATER  POLLU- 
TION  BY  SYNETHETIC  DETERGENTS). 

House  Bill  674,  92d  Cong,  1  st  Sess  ( 1 97 1 ).  7  p. 

Descriptors:  "Federal  government,  *Detergents, 
•Water  pollution  control,  'Standards,  Federal  ju- 
risdiction. Water  pollution,  Water  pollution 
sources.  Water  pollution  treatment,  Pollution 
abatement.  Water  policy,  Administration,  Legal 
aspects.  Wastes,  Waste  water  treatment,  Treatment 
facilities.  Inspection,  Domestic  wastes,  Regulation, 
Administrative  agencies,  Research  and  develop- 
ment. 
Identifiers:  Federal  Water  Pollution  Control  Act. 

This  Bill  states  that  the  surface  and  ground  waters 
of  the  United  States  are  being  seriously  polluted  by 
the  continuing  discharge  of  synthetic  detergents 
whose  components  decompose  either  slowly  or  not 
it  all.  To  abate  and  control  water  pollution  it  is 
necessary  to  insure  that  the  components  of 
lynthetic  detergents  offered  for  introduction  or 
lelivery  into  interstate  commerce,  or  imported  into 
Jlis  country,  and  which  may  eventually  be 
lischarged  into  the  nation's  waters,  not  cause  or 
:ontribute  to  the  pollution  of  water.  The  Adminis- 
rator  of  the  Environmental  Protection  Agency 
hall  encourage  and  assist  research  and  develop- 
nent  by  public  and  private  agencies  to  develop 
ynthetic  detergents  which  will  substantially 
lecompose  in  sewage  treatment  processes  without 
mpairing  such  processes,  and  to  develop  new  or 
mproved  sewage  treatment  processes  which  have 
n  improved  capacity  for  decomposing  existing  or 
ew  detergents.  The  Administrator,  with  the  aid  of 

technical  committee,  shall  establish  standards  of 
iodegradability,  decomposability  and  water 
utrophication  ability  which  must  be  met  by  all 
irnthetic  detergents.  Enforcement  provisions  and 
unitive  measures  are  established  which  enable  the 

dministrator  to  deal  with  any  violators.  (Horwitz- 

lorida) 

m-11159 


BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
OORDINATION  ACT  TO  PROVIDE  ADDI- 
IONAL  PROTECTION  TO  MARINE  AND  WIL- 
LIFE  ECOLOGY  BY  PROVIDING  FOR  THE 
RDERLY  REGULATION  OF  DUMPING  IN 
HE      OCEAN,      COASTAL,      AND      OTHER 

ATERS  OF  THE  UNITED  STATES. 

ouse  Bill  805,  92d  Cong,  1  st  Sess  ( 1 97 1 ).  5  p. 

sscriptors:  'Federal  government,  "Pollution 
atement,  "Coasts,  "Standards,  Wildlife  conser- 
tion,  State  governments.  State  jurisdiction, 
deral  jurisdiction.  Water  pollution  control,  Legal 
pects.  Regulation,  Permits,  Water  pollution,  Ad- 
mistration,  Water  quality,  Marine  animals 
|uatic  life.  Wildlife,  Ecology,  Fish,  Legislation. 

ider  this  proposed  legislation  the  Administrator 
the  Environmental  Protection  Agency,  the 
cretary  of  the  Interior  (acting  through  the  United 
ites  Fish  and  Wildlife  Service),  and  the  Chief  of 
gineers  of  the  United  States  Army  shall  establish 
ndards  controlling  the  deposit  or  discharge  into 
ean,  coastal,  and  other  waters  of  all  industrial 
stes,  sludge,  spoil,  and  all  other  materials  that 
ght  be  harmful  to  the  wildlife  or  ecology  of  these 
ters.  The  standards  may  be  enforced  by  any  de- 
rtment,  agency  or  instrumentality  of  the  federal 
ijernment  or  of  any  state  government  that  issues 
icense,  permit,  or  other  authorization  for  any 
:h  activity  in  coastal  waters.  These  standards 


shall  be  applicable  to  all  of  the  departments,  agen- 
cies, and  instrumentalities  of  the  federal  govern- 
ment and  to  states  and  their  agencies,  including  any 
person  having  authorization  from  such  state  agen- 
cy. States  may  establish  their  own  standards  with 
respect  to  activity  covered  by  the  federal  standard, 
where  state  standards  are  more  stringent  than  the 
federal  standards  and  provide  adequate  procedures 
for  enforcement.  Provisions  are  established  for  en- 
forcement and  punishment  of  violators.  (Horwitz- 
Florida) 
W71-11160 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO  PROTECT 
THE  NAVIGABLE  WATERS  OF  THE  UNITED 
STATES  FROM  FURTHER  POLLUTION  BY 
REQUIRING  THAT  SYNTHETIC  PETROLEUM- 
BASED  DETERGENTS  MANUFACTURED  IN 
THE  UNITED  STATES  OR  IMPORTED  INTO 
THE  UNITED  STATES  BE  FREE  FROM 
PHOSPHORUS. 
House  Bill  1088,  92d  Cong,  1st  Sess  ( 1971 ).  9  p. 

Descriptors:  "Federal  government,  "Regulation, 
"Detergents,  "Phosphates,  Federal  jurisdiction, 
Standards,  Administration,  Control,  Pollution 
abatement.  Water  pollution  sources,  Phosphorus, 
Chemical  wastes,  Water  pollution  control,  Legal 
aspects,  Legislation,  Inspection,  Water  policy, 
Water  conservation,  Water  pollution,  Public  rights 
Public  health.  ' 

The  Congress  finds  that  the  navigable  waters  of  the 
United  States  are  being  irreparably  polluted  by  ex- 
cessive algae  growth  fertilized  by  phosphates 
discharged  into  such  waters  as  constituents  of 
synthetic  petroleum-based  detergents.  To  prevent 
further  pollution  Congress  must  regulate  the 
phosphorus  content  of  detergents  which  will  even- 
tually be  discharged  into  navigable  waters,  but, 
because  of  the  impossibility  of  determining  and 
thereby  effectively  regulating  only  those  deter- 
gents, it  must  regulate  all  detergents  manufactured 
in  or  imported  into  the  United  States.  Under  this 
proposed  legislation  it  shall  be  unlawful  for  any 
person  to  import  into  the  United  States  or  manu- 
facture in  this  country  any  detergent  containing 
phosphorus  in  quantities  over  the  minimum  level 
set  by  the  Secretary  of  the  Interior.  To  enforce  this 
bill  the  Secretary  is  authorized  to  conduct  examina- 
tions, inspections,  and  investigations  to  determine 
the  phosphorus  content  of  any  detergent.  Any  de- 
tergent containing  phosphorus  in  violation  of  this 
section  shall  be  liable  to  seizure  by  process  pur- 
suant to  libel  jurisdiction  for  such  action  resting  in 
the  appropriate  United  States  district  court.  Provi- 
sions are  also  made  for  disposal  of  condemned  de- 
tergents by  the  Secretary.  (Horwitz-Florida) 
W7I-1116I 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  TO  PROVIDE  ADDI- 
TIONAL PROTECTION  TO  MARINE  AND  WIL- 
DLIFE ECOLOGY  BY  PROVIDING  FOR  THE 
ORDERLY  REGULATION  OF  DUMPING  IN 
THE  COASTAL  WATERS  OF  THE  UNITED 
STATES. 
House  Bill  1383,  9  2d  Cong,  1st  Sess  (1971 ).  4  p. 

Descriptors:  "Federal  government,  "Pollution 
abatement,  "Coasts,  "Wildlife  conservation,  State 
governments,  State  jurisdiction,  Federal  jurisdic- 
tion, Water  pollution  control,  Legal  aspects,  Regu- 
lation, Permits,  Standards,  Water  pollution.  Ad- 
ministration, Water  quality,  Marine  animals 
Aquatic  life,  Wildlife,  Ecology,  Fish,  Administra- 
tive agencies,  Coordination,  Legislation,  Non- 
structural alternatives. 

This  amendment  to  the  Fish  and  Wildlife  Coordina- 
tion Act  would  authorize  the  Secretary  of  the  In- 
terior, acting  through  the  United  States  Fish  and 
Wildlife  Service  and  in  consultation  with  the  Chief 
of  Engineers  of  the  United  States  Army,  to 
establish  standards  applicable  to  the  deposit  or 
discharge  into  the  coastal  waters  of  the  United 


States  of  all  industrial  wastes,  sludge,  spoil,  and  all 
other  materials  that  might  be  harmful  to  the  wil- 
dlife, wildlife  resources,  or  ecology  of  these  waters. 
Such  standards  are  to  be  enforced  by  any  depart- 
ment, agency,  or  instrumentality  of  the  federal 
government  or  any  state  government  that  issues  a 
license,  permit,  or  other  authorization  for  such  ac- 
tivities. These  standards  shall  be  applicable  to  all  of 
the  departments,  agencies  and  instrumentalities  of 
the  federal  government  and  to  states  and  their 
agencies.  States  may  establish  their  own  standards 
with  respect  to  activities  covered  by  the  federal 
standards,  but  the  state  standards  must  be  more 
stringent  than  the  federal  standards  and  must  pro- 
vide adequate  procedures  for  enforcement.  Provi- 
sions are  also  set  forth  to  govern  enofrcement  and 
the  punishment  of  violators.  (Horwitz-Florida) 
W71-11162  ' 


CITY  OF  BIRMINGHAM  V  NORWOOD  (CITY'S 
LIABILITY  FOR  OBSTRUCTED  SEWER). 

12 6  So  6 16-6 1 9  (CtApp  Ala  1930). 

Descriptors:  "Alabama,  "Sewers,  "Cities,  "Floods, 
Flood  damage,  Surface  waters,  Surface  runoff! 
Storm  runoff,  Storm  drains,  Obstruction  to  flow,' 
Damages,  Adjudication  procedure. 

Plaintiff  homeowner  sought  to  recover  damages 
from  defendant  city  for  flood  damage.  The  storm 
sewer  outside  plaintiff's  house  became  obstructed 
and  caused  surface  water  to  overflow  into  the  cellar 
of  plaintiffs  home.  Plaintiff  lived  in  a  section  of  de- 
fendant city  which  had  previously  been  another 
municipality,  but  was  absorbed  by  defendant.  The 
sewer  had  been  constructed  by  the  other  city.  After 
holding  that  defendant  was  obligated  to  reasonably 
maintain  the  sewer  not-withstanding  its  construc- 
tion by  another  city,  the  Alabama  Court  of  Appeals 
held  that  an  allegation  of  notice  to  defendant  of  the 
sewer  defect  was  necessary  where  the  damage 
resulted  from  an  obstructed  sewer.  One  of  the 
counts  in  the  complaint  was  held  to  allege  the 
requisite  notice,  but  the  other  failed  for  insufficient 
allegation  of  notice.  (Hart-Florida) 
W71-I1163 


GENERAL  WATER  QUALITY  CRITERIA  AND 
SPECIFIC  WATER  QUALITY  STANDARDS. 

Maryland  Water  Resources  Commission,  An- 
napolis, Md.;  and  Maryland  Dept.  of  Water 
Resources,  Annapolis. 

April  1969.  35  p. 

Descriptors.  "Maryland,  "Water  quality,  "Stan- 
dards, "Water  quality  control,  Water  pollution, 
Water  pollution  sources,  Pollution  abatement,  Pol- 
lutants, Bacteria,  Thermal  pollution,  Dissolved  ox- 
ygen, Sewage  sludge.  Sewage  effluents,  Sewage 
disposal,  Oil,  Regulation,  Commercial  shellfish 
Water  supply,  Municipal  water,  Industrial  water! 
Recreation,  Fish  conservation,  State  governments 
Legal  aspects,  Water  pollution  control. 

In  order  to  provide  for  the  enhancement  of  water 
quality,  to  protect  reasonable  water  uses,  and  to 
control  nuisance  conditions,  water  quality  stan- 
dards are  hereby  established  for  all  waters  of  the 
state.  Waters  shall  at  all  times  be  free  from  sewage 
contributing  to  sludge  deposits  or  nuisance,  float- 
ing debris  and  oil,  and  toxic  concentrations.  Al- 
lowable levels  of  dissolved  oxygen,  pH,  and  tem- 
perature in  all  waters  are  listed.  Existing  regula- 
tions concerning  water  pollution  control  are  imple- 
mented and  enforced  as  part  of  the  general  stan- 
dards program.  Categories  of  water  uses  include 
shellfish  harvesting,  public  water  supply,  recrea- 
tion, propagation  offish  and  other  aquatic  wildlife, 
agricultural  water  supply,  and  industrial  water 
supply.  These  categories  are  combined  to  form 
three  groups  of  water  uses.  Specific  criteria  for 
each  group  are  set  forth,  including  bacteriological, 
chemical,  and  temperature  standards.  A  listing  is 
made  of  water  quality  standards  for  specified 
waters  or  water  zones,  arranged  by  counties.  (Smil- 
janich-Florida) 
W71-11165 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


LAWS  AND  PROCEDURES  OF  POWER  PLANT 
SITING  IN  NEW  ENGLAND. 

New  England  River  Basins  Commission,  Boston, 
Mass. 

Power  and  the  Environment,  Report  No  1,  New 
England  River  Basins  Comm,  Boston,  Mass  ( 1970). 
133  p,  5  append. 

Descriptors:  'New  England,  'Sites,  'Administra- 
tive agencies,  'Permits,  Damsites,  Zoning,  State 
governments,  Local  governments,  Federal  govern- 
ment, Administrative  decisions,  Interstate  commis- 
sions, Interstate  rivers,  River  basin  commissions, 
Navigable  rivers.  Nuclear  energy,  Nuclear  power- 
plants,  Hydroelectric  plants,  Hydroelectric  project 
licensing.  Legislation,  Federal  Power  Act, 
Hydroelectric  power. 

Endeavoring  to  achieve  more  efficient  and  proper 
site  selection  of  power  plants  in  New  England,  this 
publication  discusses  the  various  laws  and 
procedures  presently  being  used  for  approval  of 
powerplant  sites.  The  role  of  public  utility  commis- 
sions in  issuing  certificates  of  necessity,  approving 
financing  arrangements,  and  pre-empting  local 
zoning  laws  is  first  considered.  Additionally,  natu- 
ral resources  agencies  are  responsible  for  furnish- 
ing permits  for  thermal  discharges,  dredging  and 
filling  in  both  navigable  waters  and  marshlands,  at- 
mospheric emissions,  and  occupation  of  navigable 
airspace.  Despite  the  comprehensive  state  site 
selection  procedures,  federal  regulation  still  pre- 
empts state  action  in  some  areas.  The  Federal 
Power  Commission  has  exclusive  control  over 
authorizations  to  generate  hydroelectrical  power 
for  sale  in  interstate  commerce,  while  the  Atomic 
Energy  Commission  must  authorize  use  of  nuclear 
energy  to  generate  electricity.  Case  studies  of  site 
selection  of  a  fossil  fuel  steam  plant,  a  hydroelec- 
tric plant,  and  a  nuclear  steam  plant  are  provided. 
Problems  in  the  licensing  process  are  next  con- 
sidered. Finally,  various  improvements  and  alterna- 
tives to  present  site  selection  methods  are  sug- 
gested. (Hart-Florida) 
W71-11166 


DISPOSAL  SYSTEMS  AND  HEARINGS 
(RELATING  TO  WATER  POLLUTION  CON- 
TROL). 

South  Carolina  Pollution  Control  Authority, 
Columbia. 

Regulation  PC-W-1,  ( 1967).  2  p. 

Descriptors:  'South  Carolina,  'Waste  water 
disposal,  'Water  pollution  control,  Regulation, 
Legislation,  Legal  aspects,  Sanitary  engineering, 
Waste  disposal,  Permits,  Public  health,  Administra- 
tion, Adoption  of  practices.  Pollution  abatement. 
Water  pollution,  Environmental  engineering, 
Wastes,  Administrative  agencies,  Administrative 
decisions,  Public  rights,  Waste  water  (Pollution), 
Waste  water  treatment. 

Applications  for  permits,  plans,  and  specifications 
for  :  ( I )  operating  new  disposal  systems,  (2)  alter- 
ing or  adding  to  existing  systems,  (3)  placing  new 
or  altered  systems  into  operation,  or  (4)  increasing 
the  load  on  any  receiving  stream  by  added 
discharge  through  an  existing  system  shall  be  sub- 
mitted to  the  combined  Sanitary  Engineering  Divi- 
sion of  the  State  Board  of  Health  and  Pollution 
Control  Authority.  The  regulation  provides  for 
public  notice,  in  a  newspaper  of  general  circula- 
tion, of  all  hearings  on  matters  relating  to  water 
pollution.  If  the  matter  concerns  more  than  one 
county,  publication  must  be  in  a  newspaper  circu- 
lated within  the  area  concerned.  Where  the  matter 
is  of  state-wide  concern,  notice  shall  be  in 
newspapers  published  in  several  large  cities.  A 
record  of  the  testimony  given  under  oath  at  the 
hearings  shall  be  taken.  Any  interested  party  may 
submit  a  brief  at  the  hearings.  After  the  hearings, 
the  examiners  must  submit  a  report  to  the  Pollution 
Control  Authority.  The  Authority  must  make  a 
decision  within  six  months  of  receiving  the  report. 
Appeals  from  final  orders  are  allowed.  Any  person 
may  request  a  hearing  or  rehearing.  (Gallagher- 
Florida) 


W71-11167 


A  REGULATION  REQUIRING  THE  SUBMIS- 
SION OF  ENGINEERING  REPORTS  AS  A  PART 
OF  APPLICATIONS  FOR  THE  DISCHARGE  OF 
SEWAGE  AND/OR  INDUSTRIAL  WASTES  AND 
FOR  THE  CONSTRUCTION  OR  ALTERATION 
OF  TREATMENT  WORKS  OR  OUTLETS. 
South  Carolina  Pollution  Control  Authority, 
Columbia. 

Regulation  PC-W-2,  South  Carolina  Pollution  Con- 
trol Authority,  Columbia,  SC  ( 1 967 ).  3  p. 

Descriptors:  'South  Carolina,  'Waste  disposal, 
•Treatment  facilities,  'Water  quality  control,  Per- 
mits, Water  pollution  control,  Standards,  Construc- 
tion, Regulation,  Legislation,  Legal  aspects,  Pro- 
ject feasibility.  Sewage,  Industrial  wastes,  Adminis- 
trative agencies,  Administrative  decisions,  Waste 
water  (Pollution),  State  governments. 

Before  discharging  sewage,  increasing  present 
discharges  of  sewage  or  industrial  wastes,  or  con- 
structing a  new  disposal  system,  an  engineering  re- 
port shall  be  submitted  to  the  Pollution  Control 
Authority.  This  report  shall  be  prepared  by  a 
properly  qualified  engineer  and  describe  the 
proposed  work,  its  purposes,  and  the  steps  which 
will  be  taken  to  control  water  pollution.  The  report 
shall  contain:  (1)  a  brief  description  of  the 
proposed  project  and  its  location;  ( 2)  the  volume 
and  concentration  of  waste  discharged  and  the  ef- 
fect of  the  proposed  project;  (3)  an  estimate  of  the 
extent  to  which  waste  quality  will  be  improved  by 
the  project;  (4)  a  description  of  the  treatment 
works  including  plans  and  specifications;  (S)  the 
receiving  stream's  minimum  weekly  flow  rate;  and 
(6)  the  effect  of  the  proposed  discharge  on  the 
receiving  stream's  quality  in  relation  to  its  specified 
class.  Upon  approving  the  report,  the  Authority 
shall  issue  a  permit  subject  to  conditions  deemed 
necessary.  (Gallagher-Florida) 
W71-11168 


STATUTORY  POLLUTION  CONTROL  IN 
PENNSYLVANIA, 

Edward  R.  Paul,  and  Michael  J.  Shepard. 
Villanova  Law  Review,  Vol  16,  No  5,  p  851-894 
(1971).44p,2  64ref. 

Descriptors:  'Pennsylvania,  'Air  pollution,  'Water 
pollution  control,  'Administrative  agencies,  Per- 
mits, Water  quality,  Water  quality  control,  Water 
pollution,  Water  pollution  effects,  Water  pollution 
sources,  Public  health,  Pollution  abatement, 
Legislation,  State  governments,  Waste  disposal, 
Municipal  wastes,  Sewage  treatment,  Financing, 
Waste  water  (Pollution),  Mine  wastes,  Industrial 
wastes,  Waste  treatment. 

In  response  to  the  necessity  for  a  total  environmen- 
tal program,  Pennsylvania  has  created  the  Depart- 
ment of  Natural  Resources.  The  Department  will 
centralize  control  of  pollution,  centralize  enforce- 
ment efforts,  and  formulate  coordinated  pollution 
control  policies.  New  legislation,  including  the  Air 
Pollution  Act  and  Clean  Streams  Act,  also  combats 
pollution.  The  Air  Pollution  Act  strives  to  protect 
air  quality  to  the  extent  necessary  to  protect  health 
and  the  environment.  The  Clean  Streams  Law 
prohibits  discharge  of  municipal  sewage  without  a 
permit.  Permits  will  be  issued  when  the  discharger 
demonstrates  that  the  Law  will  not  be  violated.  Ad- 
ditionally, the  Clean  Streams  Law  has  a  com- 
prehensive plan  for  municipal  sewage  pollution 
prevention;  the  Law  authorizes  issuance  of  revenue 
bonds  to  finance  treatment  facilities.  Discharge  of 
industrial  wastes  without  a  permit  is  also  prohibited 
by  the  Law.  If  private  corporations  require  addi- 
tional land  to  treat  wastes,  the  Law  provides  them 
the  right  of  eminent  domain.  The  Clean  Streams 
Law  also  governs  pollution  from  operating  and 
abandoned  mines.  Pollution  may  be  abated  under 
the  Law,  and  penalties  may  be  imposed.  Adminis- 
trative enforcement  through  civil  penalties  is  also 
available.  The  Law  might  also  be  enforced,  how- 
ever, either  by  judicially  imposed  civil  fines  or 
through  private  remedies.  (Hart-Florida) 


W7I-11I69 


THE  USE  OF  PRIVATE  ACTIONS  TO  CON- 
TROL  ENVIRONMENTAL  POLLUTION  IN 
PENNSYLVANIA, 

Michael  J.  Shepard. 

Villanova  Law  Review,  Vol  16,  No  5,  p  920-954 

(1971).  35  p,  195  ref. 

Descriptors:  'Pennsylvania,  'Water  pollution  con- 
trol, 'Air  pollution,  'Legal  aspects,  Water  pollu- 
tion, Judicial  decisions,  Damages,  Remedies, 
Water  quality  control,  Public  rights,  Relative 
rights. 
Identifiers:  'Nuisance. 

Three  private  actions  are  available  to  control  en- 
vironmental pollution  in  Pennsylvania:  ( 1 )  private 
nuisance;  (2)  public  nuisance;  and  (3)  trespass. 
The  private  nuisance  theory  is  particularly  applica- 
ble to  air  and  water  pollution.  Recovery  in  an  ac- 
tion for  private  nuisance  is  premised  upon  defen- 
dant's intentional  and  unreasonable  invasion  of 
plaintiffs  property  right  or  privilege;  substantial 
harm  to  plaintiff  must  be  the  legal  result  of  defen- 
dant's acts.  Under  some  circumstances,  however, 
unintentional  invasions  may  be  actionable.  Statuto- 
ry standards  for  reasonableness  would  render 
private  nuisance  remedies  more  certain.  The 
remedy  sought  may  be  money  damages  or  an  in- 
junction. Damages  may  be  sought  whether  the  inju- 
ry is  temperory  or  permanent,  and,  where  several 
polluters  are  involved,  they  may  be  jointly  and 
severally  liable.  Several  defenses  are  available  to 
the  polluter,  including  prescription,  agreement, 
plaintiffs  taking  of  property  subject  to  the 
nuisance,  and  laches.  Public  nuisance  will  only  lie 
for  interference  with  public  rights,  and  redress  may 
be  sought  only  by  a  public  official,  unless  a  private 
plaintiff  can  show  special  injury.  If  a  cause  of  action 
is  too  difficult  to  establish  under  nuisance  theory,  a 
trepass  action  may  lie  for  causing  pollution  to  be 
carried  onto  another's  land.  (Hart-Florida) 
W71-1  1170 


NEW  YORK  STATE  ENVIRONMENTAL 
FACILITIES  CORPORATION  ACT. 

New  York  Public  Authorities  Law,  sees  I  280  thru 
1  298  (McKinney  Supp  1970). 

Descriptors:  'New  York,  'Environmental  sanita- 
tion, 'Treatment  facilities,  'Construction,  Opera- 
tion and  maintenance,  Water  works,  Storm  drains, 
Sewage  treatment,  Air  pollution,  Pollution  abate- 
ment, Financing,  Project  planning,  Cities,  Public 
utilities,  Sewers,  Water  pollution,  Water  pollution 
control,  Contracts,  Waste  disposal,  Solid  wastes, 
Administrative  agencies.  Administration. 

The  New  York  State  Pure  Waters  Authority  is 
reconstituted  and  continued  as  the  Environmental 
Facilities  Corporation.  The  corporate  purposes  are 
to  plan,  finance,  construct,  maintain  and  operate: 

( I )  sewage  treatment  works,  (  2)  sewage  collecting 
systems,  (3)  air  pollution  control  facilities,  (4) 
water  management  facilities,  (5)  storm  water  col- 
lecting systems,  and  (6)  solid  waste  disposal  facili- 
ties on  behalf  of  municipalities  and  state  agencies. 
To  achieve  these  purposes,  the  corporation  pos- 
sesses specified  general  and  special  powers.  The 
construction,  operation  and  maintenance  of  air 
pollution  control  facilities,  water  management 
facilities,  and  storm  water  collecting  systems  are 
governed  by  a  separate  section.  Other  sections  of 
the  Act  deal  with:  ( 1 )  acquisition  and  disposition  of 
real  property,  (2)  construction  contracts  with  mu- 
nicipalities, (  3 )  co-operation  with  and  assistance  of 
other  agencies,  (4)  transfer  of  officers  and  em- 
ployees, (5)  notes  and  bonds  of  the  corporation, 
(6)  reserve  funds  and  appropriations,  (7)  the 
state's  agreement  not  to  limit  the  obligations  of  the 
corporation,  (8)  the  state's  right  to  require  re- 
demption bonds,  (9)  remedies  of  noteholders  and 
bondholders,  (10)  exemption  from  taxation,  and 

(II)  actions  against  the  corporation.  (Gallagher- 
Florida) 

W7I-1  1171 
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WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions— Group  6E 


CONNECTICUT  (ANALYSIS  AND  COM- 
PARISON WITH  PRESENT  AND  PROPOSED 
TENNESSEE  WATER  POLLUTION  LAW), 

Frank  E.  Maloney. 

In:  The  1 97 1  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  9  ( 1 97 1 ).  25  p,  2  tab. 

Descriptors:  'Connecticut,  *  Water  pollution  con- 
trol, 'Administrative  agencies,  'Pollution  abate- 
ment, Water  resources  development,  State  govern- 
ments, Local  governments,  Legislation,  Legal 
aspects,  Judicial  decisions,  Water  quality  control, 
Permits,  Standards,  Effluents,  Administration, 
Sewage  disposal.  Financing,  Tennessee,  Regula- 
tion. 

Connecticut's  water  pollution  control  law  is 
designed  to:  ( 1 )  give  financial  assistance  to  mu- 
nicipalities and  industry  for  pollution  abatement, 
(2)  authorize  the  Water  Resources  Commission  to 
control  all  sources  of  water  pollution,  and  (3) 
authorize  the  Commission  to  set  water  quality  stan- 
dards and  to  make  the  communities  eligible  for  ad- 
ditional federal  aid.  The  Commission's  jurisdiction 
over  polluters  does  not  extend  to  municipalities. 
This  exclusion,  however,  is  not  fatal  to  its  effective- 
ness, because  Connecticut  law  specifically  provides 
that  no  municipality  may  cause  water  pollution  or 
discharge  waste  in  violation  of  the  law.  Because  of 
a  broad  definition  of  pollution,  the  Commission 
may  require  abatement  of  pollution  regardless  of 
the  quality  of  the  water  into  which  the  waste  is 
being  released.  The  Commisssion  has  no  specific 
authority  to  classify  water.  Connecticut  is  an  ef- 
fluent-standard state,  and  the  applications  of  the 
standards  are  enumerated.  Financial  incentives, 
such  as  exemption  from  local  proper  taxes  for  in- 
dustry and  special  tax  write  offs  for  corporations, 
are  provided.  The  Commission  has  wide  enforce- 
ment powers,  such  as  issuance  of  orders,  entry  onto 
property,  and  issuance  of  permits.  Two  tables  com- 
pare Connecticut  law  with  the  present  and 
proposed  water  pollution  control  law  of  Tennessee 
(Shelnut-Florida) 
W71-11172 


DELAWARE  (ANALYSIS  AND  COMPARISON 
WITH  PRESENT  AND  PROPOSED  TENNESSEE 
WATER  POLLUTION  LAW), 

Frank  E.  Maloney. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

lennessee,  Append  10(1971).  16  p,  2  tab. 

Descriptors:  'Delaware,  'Water  pollution  control, 
•Administrative  agencies,  'Water  resources 
ievelopment,  Pollution  abatement.  Air  pollution, 
Permits,  Legal  aspects,  Legislation,  Judicial  deci- 
lions,  Delaware  River  Basin  Commission,  Adminis- 
ration,  Regulation,  Tidal  marshes,  State  govern- 
nents.  Local  governments,  Tennessee,  Water  pol- 
ution,  Administrative  decisions. 

)elaware's  pollution  control  act  creates  an  in- 
egrated  environmental  agency  which  is  responsi- 
ile  for  air  and  water  pollution  control  and  water 
esources.  Delaware  is  a  member  of  the  interstate 
>elaware  River  Basin  Commission  and  as  a  coastal 
tate  regulates  the  use  of  its  tidal  and  underwater 
mds.  While  the  agency  represents  centralized 
ower  and  responsibility,  it  is  advised  in  different 
apacities  by  three  commissions.  Thus  its  organiza- 
ion  is  characterized  by  confusion  and  complexity. 
'he  statute  is  vague  concerning  the  agency's 
rocedures,  and  makes  no  reference  to  water  quali- 
ty standards,  financial  incentives,  or  provisions  in 
id  of  municipalities  experiencing  financial  hard- 
liip.  Although  there  is  no  provision  for  a  permit 
pstem,  the  general  provisions  would  allow  issuance 
f  permits,  leases,  and  variances.  Special  orders  ap- 
ear  to  be  the  principal  method  of  enforcement, 
he  statute  provides  an  adequate  capability  for 
laking  inspections  and  conducting  investigations, 
lowever,  enforcement  provisions  are  not  activated 
ntil  the  existence  of  pollution  is  established,  ex- 
ept  where  an  emergency  exists.  The  enforcement 
rocedures  allow  for  delay  and  do  not  provide 
rong  sanctions  to  be  used  against  violators.  First, 
ampliance  is  sought  by  conciliation  and  persua- 
on.  Failing  this,  the  agency  may  issue  orders  or 


conduct  hearings.  Two  tables  compare  water  pollu- 
tion  control   law   in   Delaware  to   proposed   and 
present  law  of  Tennessee.  (Shelnut-Florida) 
W71-11173 


GEORGIA  (ANALYSIS  AND  COMPARISON 
WITH  PRESENT  AND  PROPOSED  TENNESSEE 
WATER  POLLUTION  LAW), 

Frank  E.  Maloney. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  1 2  ( 1 97 1 ).  1 5  p,  2  tab. 

Descriptors:  'Georgia,  'Water  pollution  control, 
'Administrative  agencies,  'Pollution  abatement, 
Water  quality  control,  Financing,  State  govern- 
ments, Standards,  Local  governments,  Legislation, 
Legal  aspects,  Judicial  decisions,  Permits,  Sewage 
disposal,  Administration,  Water  pollution,  Ad- 
ministrative decisions,  Tennessee. 

Georgia's  pollution  control  statute  reflects  the 
desire  for  federal,  state,  and  local  cooperation  in  al- 
leviating water  pollution  problems.  Its  objective  is 
to  clean  up  the  state's  waters  in  the  manner  least  of- 
fensive to  the  state's  industries,  with  due  considera- 
tion for  the  complex  technical  and  economic  fac- 
tors involved.  The  law  adopts  the  modern  defini- 
tion of  pollution,  which  defines  the  term  as  altera- 
tion of  the  waters  rather  than  the  discharge  of 
wastes  into  the  waters.  Within  the  Department  of 
Public  Health,  the  Division  for  Water  Quality  Con- 
trol is  charged  with  the  duty  of  using  reasonable 
methods  to  control  and  reduce  water  pollution. 
The  act  requires  polluters  to  obtain  a  permit  in 
order  to  discharge  wastes.  A  state  agent  may  enter 
public  or  private  property  to  investigate  conditions 
relating  to  pollution.  Information  obtained  by  the 
board,  however,  is  not  admissible  in  evidence  in 
private  actions.  All  other  provisions,  such  as  those 
governing  permits,  orders,  and  hearings,  are  similar 
to  provisions  of  most  states.  The  penalties  for  viola- 
tion of  the  act  are  not  specifically  stated.  Persons 
owning  property  on  which  a  body  of  water  is 
located  are  exempted  from  the  act's  coverage.  Two 
tables  compare  water  pollution  law  in  Georgia  with 
present  and  proposed  Tennessee  law.  (Shelnut- 
Florida) 
W7I-II174 


ILLINOIS  (ANALYSIS  OF  STATE  WATER  POL- 
LUTION LAW  AND  COMPARISON  WITH 
PRESENT  AND  PROPOSED  TENNESSEE  LAW), 

Frank  E.  Maloney. 

In:  The  1971  Water  Pollution  Study  for  the  State  of 

Tennessee,  Append  15  (1971).  19  p,  2tab. 

Descriptors:  'Illinois,  'Water  pollution  control, 
'Legislation,  'Pollution  abtement,  Water  pollu- 
tion. Water  pollution  sources,  Water  quality  con- 
trol, Administrative  agencies,  State  governments, 
Administration,  Standards,  Permits,  Regulation, 
State  jurisdiction,  Supervisory  control  (Power), 
Remedies,  Tennessee,  Adjudication  procedure, 
Administrative  decisions,  Legal  aspects. 

The  Illinois  Environmental  Protection  Act  serves  as 
a  model  for  all  to  follow  in  its  comprehensive  ap- 
proach to  pollution  control.  There  are  three 
branches  of  the  Pollution  Control  Agency:  ( 1 )  the 
Environmental  Protection  Agency,  empowered  to 
survey  and  monitor  discharges  from  contaminant 
sources,  investigate  violations  of  the  Act,  and  ad- 
minister the  permit  system;  (2)  the  Pollution  Con- 
trol Board,  whose  duties  are  to  implement  environ- 
mental control  standards  and  conduct  hearings  on 
violations;  and  (3)  the  Institute  for  Environmental 
Quality,  which  investigates  practical  problems,  stu- 
dies, and  programs.  Procedures  of  the  various 
agencies  are  outlined.  Criminal  penalties  in  the  Act 
are  stringent.  Allowance  is  made  for  actions  by 
private  citizens.  Evaluation  of  the  Act  demon- 
strates its  strengths  in  abating  pollution.  Its  three 
most  valuable  aspects  are:  ( 1 )  the  tri-partite  divi- 
sion of  administration,  leading  to  thorough  ad- 
ministrative regulation;  (2)  the  fact  that  the  top  ad- 
ministrators are  highly  paid  professionals;  and  (3) 
the  citizen  suit,  giving  the  individual  a  weapon  with 


which  to  fight  pollution.  The  Act  empowers  the 
state  to  reach  polluters  outside  its  boundaries 
whose  pollution  affects  the  state's  environment. 
Two  tables  provide  comparisons  with  present  and 
proposed  Tennessee  Law.  (Smiljanich-Florida) 
W71-I1175 


REGULATIONS  FOR  USE  OF  SECTION  169, 
INTERNAL  REVENUE  CODE. 

Treas  Reg  sees  1 . 1 69- 1  thru  1 . 1 69-4  and  1.179-1 
(1971);  Federal  Register,  Vol  36,  No  96,  p  9010- 
9017(1971). 8p. 

Descriptors:  'Taxes,  'Amortization,  'Pollution 
abatement,  'Federal  government,  Water  pollution 
control,  Water  pollution  treatment,  Air  pollution, 
Water  pollution,  Government  supports,  Govern- 
ment finance,  Quality  control,  Economics,  Financ- 
ing, Legal  aspects,  Regulation. 

Treasury  Rules  and  Regulations  concerning  section 
169  of  the  Internal  Revenue  Code  are  established. 
The  regulations  include  provisions  for  amortization 
of  pollution  control  devices,  amortization  of  pollu- 
tion control  facilities,  and  rules  on  amortizable  ba- 
sis. Included  in  these  regulations  are  definitions,  ex- 
amples illustrating  use  of  the  section,  and  a  descrip- 
tion of  the  method  to  be  used  for  electing  section 
169.  (Horwitz-Florida) 
W71-I1176 


OIL  POLLUTION-JUDICIAL  REACTIONS, 

Peter  J.  Francese. 

Suffolk  University  Law  Review,  Vol  5,  No  3    o 

1056-1070(1971).  15p,  102  ref. 

Descriptors:  'Oil,  'Water  pollution  sources,  'Pol- 
lution abatement,  'Public  rights,  Oil  industry,  Oil 
fields,  Oil  wells,  Offshore  platforms,  Ships,  Water 
pollution  control,  Legal  aspects,  Legislation,  Ad- 
miralty, Rivers  and  Harbors  Act,  Water  pollution, 
Judicial  decisions,  Pollutants,  Remedies,  Damages. 

By  analyzing  four  recent  cases,  the  author  illus- 
trates the  current  judicial  approach  to  the  problem 
of  oil  pollution.  The  cases  indicate  the  chief  oil  pol- 
lution sources  to  be:  ( 1 )  spillage  from  vessels,  (2) 
blowouts  at  offshore  platforms,  and  (3)  on-shore 
spillage  reaching  the  ocean.  In  a  case  involving  ves- 
sel spillage,  the  basic  issue  was  whether  pollution 
was  a  tort  within  the  United  States  admiralty  ju- 
risdiction, thus  allowing  a  maritime  lien  against  the 
vessel.  In  allowing  the  lien,  the  court  relied  heavily 
on  public  policy  to  avoid  the  unjust  outcome  which 
might  occur  if  the  injured  party  had  to  personally 
serve  the  owners,  who  are  usually  unknown  or  inac- 
cessible. In  one  case  where  a  county  prosecutor  at- 
tempted to  halt  off-shore  drilling,  the  federal  dis- 
trict court  enjoined  this  action  as  state  interference 
in  an  area  of  exclusive  federal  jurisdiction.  The 
author  points  out  that  while  the  injunction  was 
proper,  the  court  suggested  that  the  state  might  still 
punish  the  polluter.  In  two  other  cases  involving 
section  13  of  the  Rivers  and  Harbors  Act,  the 
courts  rejected  a  strict  technical  construction  of 
the  Act  on  the  basis  of  overriding  public  policy 
favoring  easier  prosecution  of  polluters.  (Gal- 
lagher-Florida) 
W71-I  I  177 


A  SURVEY  OF  NATIONAL  LAWS  ON  THE 
CONTROL  OF  POLLUTION  FROM  OIL  AND 
GAS  OPERATIONS  ON  THE  CONTINENTAL 
SHELF, 

Albert  E.  Utton. 

Columbia  Journal  of  Transnational  Law,  Vol  9  No 

2,  p  331-361  (1970).  31  p,  166  ref. 

Descriptors:  'Well  regulations,  'Oil  wells,  'Water 
pollution  control,  'International  law,  Oil,  Oil  in- 
dustry, International  waters,  Water  pollution 
sources,  Oceans,  Federal  government,  Legal 
aspects,  Hydrogeology,  Engineering  geology, 
Geologic  control,  Foreign  countries,  Regulation, 
Legislation,  Continental  shelf,  Marine  geology, 
Standards,  Water  quality  control,  Specifications,' 
Oil  wastes. 
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The  massive  oil  spill  in  1969  off  Santa  Barbara, 
California,  was  a  reminder  of  the  need  for  effective 
regulation  of  potential  sources  of  marine  oil  pollu- 
tion, especially  from  offshore  oil  wells.  Under 
general  principles  of  international  law,  it  appears 
that  a  nation  may  not  utilize  its  continental  shelf  in 
such  a  way  as  to  cause  pollution  of  the  territory  of 
another.  The  1 958  Geneva  Convention  on  the  High 
Seas  called  on  all  states  to  promulgate  regulations 
to  prevent  pollution  of  the  seas.  This  article 
discusses  the  responses  of  many  coastal  states  to 
this  Convention;  it  concludes  that  most  regulations 
are  general  and  abstract.  This  generality  allows 
wide  discretion  since  the  regulator  is  not  given  a 
standard  to  work  with.  Since  the  Santa  Barbara  oil 
spill,  the  regulations  of  the  United  States  have  been 
amended  in  order  to  tighten  administrative  control 
over  supervision  and  raise  safety  standards.  The  ar- 
ticle stresses  the  as  yet  largely  unmet  requisites  for 
effective  regulation  of  offshore  wells,  including:  ( 1 ) 
adequate  information,  (2)  sufficient  quantity  and 
quality  of  supervision,  (3)  rigorous  technical  stan- 
dards, and  (4)  strict  sanctions.  (Johnson-Florida) 
W71-II178 


POLLUTION  OF  THE  SEAS:  OIL  POLLUTION. 

International  and  Comparative  Law  Quarterly,  Vol 
19,p341-343(1970).  3  p. 

Descriptors:  'International  waters,  'Water  pollu- 
tion control,  'Oil  wastes,  'Ships,  International  law, 
Water  pollution.  Pollution  abatement,  Oil,  Oily 
water,  Water  pollution  sources,  International  com- 
missions. Oil  industry,  Treaties,  Oceans,  Coasts, 
Law  of  the  sea,  Legal  aspects.  Navigable  waters, 
Foreign  waters.  Foreign  countries,  Disasters, 
Remedies,  Non-structural  alternatives. 

After  the  Torrey  Canyon  disaster  an  International 
Legal  Conference  on  Marine  Pollution  Damage 
was  convened,  and  two  conventions  were  sub- 
sequently adopted  by  this  body.  The  International 
Convention  Relating  to  Intervention  on  the  High 
Seas  in  Cases  of  Oil  Pollution  Casualties  deals  with 
the  rights  and  obligations  of  coastal  states  in  pro- 
tecting themselves  from  oil  pollution.  The  Interna- 
tional Convention  on  Civil  Liability  for  Oil  Pollu- 
tion Damage  deals  with  the  question  of  liability  for 
pollution  damage  arising  from  maritime  casualties. 
The  International  Legal  Conference  on  Marine 
Pollution  Damage  also  adopted  the  resolutions 
which  are  explained  in  this  article.  The  Convention 
for  the  Prevention  of  Pollution  of  the  Sea  by  Oil 
was  amended  in  1967.  The  Inter-Governmental 
Maritime  Consultative  Organization's  recommen- 
dations to  prevent  and  to  deal  with  oil  pollution  are 
herein  set  forth.  Seven  oil  companies  have  formed 
two  companies  to  administer  the  Tanker  Owner 
Voluntary  Agreement  Concerning  Liability  for  Oil 
Pollution,  and  this  plan  will  come  into  effect  when 
50%  of  the  world's  deadweight  tonnage  is  covered. 
Eight  European  nations  have  signed  an  Agreement 
for  co-operation  in  dealing  with  Pollution  of  the 
North  Sea  by  Oil.  (Robinson-Florida) 
W71-11  179 


A  BILL  TO  REQUIRE  THE  COUNCIL  ON  EN- 
VIRONMENTAL QUALITY  TO  MAKE  A  FULL 
AND  COMPLETE  INVESTIGATION  AND 
STUDY  OF  NATIONAL  POLICY  WITH 
RESPECT  TO  THE  DISCHARGING  OF 
MATERIAL  INTO  THE  OCEANS. 
House  Bill  336,  92d  Cong,  1st  Sess  ( 197  I ).  2  p. 

Descriptors:  'Federal  government,  'Water  pollu- 
tion, 'Oceans,  'Investigations,  Administrative 
agencies,  Legal  aspects,  Social  aspects,  Legislation, 
Water  resources  development.  Public  rights.  Pro- 
ject planning,  Regulation,  Atlantic  Ocean,  Pacific 
Ocean,  Gulf  of  Mexico,  Pollution  abatement, 
Water  pollution  control.  Planning. 

Under  this  proposed  legislation  the  Council  on  En- 
vironmental Quality  would  make  a  full  and 
complete  investigation  and  study  of  all  aspects  of 
existing  national  policy  with  respect  to  the 
discharge  of  any  material  of  any  kind  in  any  waters 
within  the  territorial  sea  and  contiguous  zone  of  the 


United  States,  as  well  as  the  Atlantic  and  Pacific 
Oceans  and  the  Gulf  of  Mexico.  Upon  completion 
of  such  investigation  and  study  the  Council  would 
report  to  the  President  and  Congress  the  results 
thereof  and  its  recommendations  for  a  national  pol- 
icy with  respect  to  discharges  into  such  waters,  in- 
cluding any  treaties,  agreements,  and  legislation 
necessary  in  connection  therewith.  (Honvitz- 
Florida) 
W71-11I80 


DETERGENT  POLLUTION  CONTROL  ACT  OF 
1971  (A  BILL  TO  AMEND  THE  FEDERAL 
WATER  POLLUTION  CONTROL  ACT  TO  BAN 
POLYPHOSPHATES  IN  DETERGENTS  AND  TO 
ESTABLISH  STANDARDS  AND  PROGRAMS 
TO  ABATE  AND  CONTROL  WATER  POLLU- 
TION BY  SYNTHETIC  DETERGENTS). 
House  Bill  1385,  92d  Cong,  1st  Sess  (1971 ).  14  p. 

Descriptors:  'Federal  government,  'Regulation, 
•Detergents,  'Phosphates,  Federal  jurisdiction, 
Standards,  Administration,  Control,  Pollution 
abatement,  Water  pollution  sources,  Phosphorus, 
Chemical  wastes,  Water  pollution  control,  Legal 
aspects,  Legislation,  Inspection,  Water  policy. 
Water  conservation,  Water  pollution.  Public  rights, 
Public  health,  Eutrophication. 

This  proposed  legislation  is  designed  to  abate  and 
control  the  pollution  of  surface  and  groundwaters 
by  insuring  that  polyphosphates  in  synthetic  deter- 
gents do  not  contribute  thereto.  To  accomplish  this 
goal  the  bill  would  make  it  unlawful  after  June  30, 
1972,  for  any  person  to  import  into  the  United 
States  or  manufacture  in  the  United  States  any  de- 
tergent containing  phosphorus.  This  ban  on 
phosphorus  in  detergents  is  implemented  by  an 
elaborate  system  that  empowers  the  Secretary  of 
the  Interior  to  inspect  and  test  detergents  to  deter- 
mine their  phosphorus  content.  Elaborate  enforce- 
ment provisions  provide  for  the  seizure  and 
destruction  of  detergents  in  violation  of  this  bill. 
The  Secretary  is  also  ordered  to  establish  standards 
of  water  eutrophication  ability,  biodegradable,  tox- 
icity, and  of  effects  on  the  public  health  and  wel- 
fare which  must  be  met  by  all  synthetic  detergents. 
Federal  assistance  to  develop  phosphorus-free  de- 
tergents is  established  and  funded.  (Horwitz- 
Florida) 
W71-11181 


A  BILL  TO  PROVIDE  FOR  REGULAR  DETER- 
MINATIONS OF  THE  EXTENT  OF  AIR  AND 
WATER  POLLUTION  THROUGHOUT  THE 
UNITED  STATES. 

House  Bill  1 609, 92d  Cong,  1  st  Sess  ( 1 97 1 ).  2  p. 

Descriptors:  'Federal  government,  'Air  pollution, 
•Water  pollution,  'Pollutant  identification,  En- 
vironmental sanitation,  Legislation,  Water  law, 
Legal  aspects,  Water  quality,  Water  quality  con- 
trol, Water  resources.  Pollutants,  Water  pollution 
sources,  Administrative  agencies,  Public  health, 
Navigable  waters,  United  States,  Investigations. 

In  recognition  of  the  increasing  air  and  water  pollu- 
tion in  the  United  States,  this  bill  would  require 
that  the  Secretary  of  Commerce,  through  the  Na- 
tional Oceanic  and  Atmospheric  Administration, 
make  daily  determinations,  in  the  area  of  each 
Weather  Bureau  Office,  of  the  extent  of  pollutants 
dangerous  to  the  public  health  and  welfare  which 
are  present  in  the  atmosphere.  A  like  determina- 
tion would  be  made  as  to  the  navigable  waters  of 
the  United  States.  The  results  of  such  determina- 
tions would  be  made  public.  (Robinson-Florida) 
W7I-I  1  182 


DETERGENT  ENZYME  CONTROL  ACT  OF 
1971  (A  BILL  TO  PROHIBIT  THE  USE  OF  EN- 
ZYMES IN  DETERGENTS). 

House  Bill  5775,  9  2d  Cong,  1st  Sess  ( 197 1 ).  5  p. 

Descriptors:  'Federal  government,  'Enzymes, 
•Detergents,   'Water   pollution   control.  Control, 


Legislation,  Federal  jurisdiction,  Domestic  wastes 
Water  pollution  sources,  Public  health,  Regulation 
Administrative  agencies,  Administration,  Stan 
dards,  Inspection,  Legal  aspects,  Supervisory  con 
trol  (Power),  Pollution  abatement,  Wastes,  Watei 
quality  control. 

Enzyme  ingredients  recently  added  to  presoat 
compounds  and  laundry  detergents,  this  Bill  states 
have  been  found  to  pose  serious  and  immediate 
health  hazards  to  humans  and  may  also  act  as  dis- 
ease carriers  if  they  are  not  free  of  live  spores.  The 
term  enzyme  means  any  of  the  various  organic  sub- 
stances that  are  produced  in  plant  and  animal  cell: 
and  cause  changes  in  other  substances  by  catalytic 
action.  It  shall  be  unlawful  after  June  30,  1973  foi 
any  person  to  import  into  or  manufacture  in  the 
United  States  any  detergent  formulation  containing 
enzymes  either  purposefully  added  or  not  in  com- 
pliance with  regulations  prescribed  by  the  Adminis- 
trator of  the  Environmental  Protection  Agency 
Enforcement  provisions  herein  established  provide 
for:  a  fine  of  $5000  for  the  first  offense  and 
$20,000  for  any  subsequent  offense,  and  seizure  ol 
the  detergent  by  process  pursuant  to  the  order  of  a 
federal  district  court.  The  Administrator  is 
authorized  to  conduct  examinations,  inspections, 
and  investigations  pursuant  to  the  Bill's  provisions. 
(Horwitz-Florida) 
W71-11183 


A  BILL  TO  AMEND  SECTION  4  OF  THE  ACT 
OF  MARCH  3,  1965,  TO  PROHIBIT  THE 
DUMPING  OF  CERTAIN  SPOIL  INTO  THE 
GREAT  LAKES. 

House  Bill  1058,  92d  Cong,  1st  Sess  ( 1971 ).  2  p. 

Descriptors:  'Great  Lakes,  'Dredging,  'Waste 
disposal,  'Sediment  discharge.  Spoil  banks, 
Legislation,  Soils,  Water  pollution  sources,  Water 
quality  control,  Water  pollution  control,  Federal 
government,  Administrative  agencies. 

Dumping  or  permitting  the  dumping  of  dredging 
spoils,  earth,  or  other  refuse  into  the  Great  Lakes 
by  the  Secretary  of  the  Army  or  any  other  official 
or  agency  of  the  government  is  prohibited  by  this 
proposed  legislation.  Authorized  dumping  areas 
previously  established  are  abolished.  (Hart- 
Florida) 
W71-11184 


A  BILL  TO  AMEND  THE  ACT  OF  AUGUST  I, 
1958,  TO  AUTHORIZE  RESTRICTIONS  AND 
PROHIBITIONS  ON  THE  USE  OF  INSECTI- 
CIDES, HERBICIDES,  FUNGICIDES,  AND 
PESTICIDES  WHICH  POLLUTE  THE  NAVIGA- 
BLE WATERS  OF  THE  UNITED  STATES. 
House  Bill  1563,  92d  Cong,  1st  Sess  ( 1971 ).  2p. 

Descriptors:  'Water  pollution  control,  'Adminis- 
trative agencies,  *Pesticides,  'Herbicides,  Ad- 
ministrative decisions,  Fungicides,  Insecticides, 
Agricultural  chemicals,  Pesticide  toxicity,  Environ- 
mental sanitation,  Legislation,  Navigable  waters, 
Federal  government,  Federal  jurisdiction,  United 
States. 

Under  this  proposed  legislation,  the  Secretary  of 
the  Interior  is  authorized  to  restrict  or  prohibit  the 
use  of  any  pesticides,  insecticides,  herbicides,  or 
fungicides  which  he  determines  result  in  the  pollu- 
tion of  navigable  waters  of  the  United  States.  Such 
restrictions  or  prohibitions  shall  be  for  the  time 
period,  and  under  conditions,  designated  by  the 
Secretary.  (Hart-Florida) 
W71-I1I85 


A  BILL  TO  PROHIBIT  THE  DISCHARGE  INTO 
ANY  OF  THE  NAVIGABLE  WATERS  OF  THE 
UNITED  STATES  OR  INTO  INTERNATIONAL 
WATERS  OF  ANY  MILITARY  MATERIAL  OR 
OTHER  REFUSE  WITHOUT  A  CERTIFICA- 
TION BY  THE  ENVIRONMENTAL  PROTEC- 
TION AGENCY  APPROVING  SUCH  i 
DISCHARGE. 
House  Bill  42  1 7,  9  2d  Cong,  1st  Sess  ( 1971 ).  2 p. 
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Descriptors:  *Waste  disposal,  'Permits,  'Adminis- 
trative agencies,  'Military  aspects,  Biological  war- 
fare. Chemical  warfare.  Navigable  waters,  Interna- 
tional waters.  Nuclear  wastes,  Federal  government. 
Legislation,  Administrative  decisions. 

No  person  shall  directly  or  indirectly  discharge  any 
munition;  or  any  chemical,  biological,  or  radiologi- 
cal warfare  agent;  or  other  military  material  into 
the  navigable  waters  of  the  United  States  or  any  in- 
ternational waters  except  in  accordance  with  a  cer- 
tificate issued  by  the  Environmental  Protection 
Agency  under  the  terms  of  this  proposed  legisla- 
tion. (Hart-Florida) 
W71-11186 


A  BILL  TO  AMEND  THE  ACT  OF  AUGUST  3, 
1968  (82  Stat  625),  TO  PROTECT  THE  ECOLO- 
GY OF  ESTUARINE  AREAS  BY  REGULATING 
DUMPING  OF  WASTE  MATERIALS,  TO 
AUTHORIZE  THE  ESTABLISHMENT  OF  A 
SYSTEM  OF  MARINE  SANCTUARIES,  AND 
FOR  OTHER  PURPOSES. 
House  Bill4359,92d  Cong,  1st  Sess  ( 1971 ).  10  p. 

Descriptors:  'Federal  government,  'Waste 
lisposal,  'Permits,  'Estuarine  environment,  Ad- 
ninistrative  decisions,  Oceans,  Estuaries,  Intertidal 
ireas.  Environmental  effects,  Ecology,  Environ- 
nent,  Administrative  agencies,  Waste  treatment, 
tertiary  treatment.  Nuclear  wastes,  Water  pollu- 
ion  treatment,  Legislation,  Federal  jurisdiction. 

ly  regulating  the  dumping  of  wastes  and  authoriz- 
ng  the  establishment  of  a  marine  sanctuary  system, 
his  proposed  legislation  would  protect  the  ecology 
f  estaurine  areas.  Permits  for  the  dumping  of 
rastes  into  oceans,  coastal  waters,  or  estuaries  are 
equired.  The  Environmental  Protection  Agency 
lay  issue  permits  under  terms  necessary  to  ensure 
tiat  marine  ecology  will  be  undamaged.  The  fol- 
ding factors  will  be  considered  in  granting  per- 
lits:  (I)  environmental  impact;  (2)  irreversability 
f  the  impact;  (3)  volume  and  concentration  of 
laterials  involved;  and  (4)  location  of  disposal, 
epth,  and  relative  location  impact.  Permits  may 
ot  be  issued  for  radioactive  wastes,  toxic  industrial 
astes,  or  chemical  and  biological  warfare  materi- 
s.  Wastes  discharged  after  1  January  1972,  1974, 
id  1976  must  have  primary,  secondary,  and  tertia- 
'  treatment,  respectively.  Disposal  of  any  waste 
aterial  deemed  detrimental  to  the  environment 
ay  be  prohibited.  Violations  of  the  Act  would  be 
criminal  offense.  The  Act  would  be  enforceable 
i  the  Coast  Guard,  and  federal  district  courts  may 
strain  violations.  Marine  sanctuaries,  in  which 
aste  disposal  or  mineral  exploration  or  exploita- 
>n  are  prohibited,  will  be  designated  by  the  Secre- 
ry  of  Commerce.  (Hart-Florida) 
71-11187 


BILL  TO  PROHIBIT  OFFICERS  AND  EM- 
OYEES  OF  THE  UNITED  STATES  FROM 
JMPING  OR  PERMITTING  THE  DUMPING 
I  DREDGINGS  AND  OTHER  REFUSE 
ATERIALS  INTO  ANY  NAVIGABLE  WATER 
)use  Bill  5885,  92d  Cong,  1st  Sess  ( 1971 ).  2  p. 

:scriptors:  'Waste  disposal,  'Navigable  waters, 
•redging,  'Water  pollution  control,  Pollutants! 
Ilution  abatement,  Administrative  agencies, 
iter  quality.  Water  quality  control,  Water  pollu- 
n  sources,  Legislation,  Regulation,  Administra- 
n,  Wastes. 

is  proposed  amendment  to  33  United  States 
de  41 9  would  prohibit  officers  and  employees  of 
|  United  States  from  dumping  or  permitting  the 
mping  of  dredgings  or  other  refuse  into  any 
'igable  water.  (Hart-Florida) 
'1-11188 


BILL  TO  AMEND  THE  ACT  OF  JUNE  29, 
«,  RELATING  TO  THE  PREVENTION  OF 
STRUCTIVE  AND  INJURIOUS  DEPOSITS  IN 
E  HARBOR  OF  NEW  YORK,  TO  PROVIDE 


FOR  THE  TERMINATION  OF  CERTAIN 
LICENSES  AND  PERMITS. 

House  Bill  5835,  92d  Cong,  1st  Sess  (1971).  2  p. 

Descriptors:  'Water  pollution  control,  'Permits, 
•Administrative  agencies,  'Pollution  abatement, 
Waste  disposal,  Sewage,  Sludge  disposal,  Water 
quality,  Water  quality  control,  New  York,  Federal 
government,  Legislation,  Regulation,  Harbors. 

To  prevent  injurious  deposits  in  New  York  Harbor, 
this  proposed  amendment  to  33  United  States  Code 
443-448  directs  the  Secretary  of  the  Army  to  ter- 
minate any  license  or  permit  to  discharge  any 
sewage,  sludge,  spoil  or  other  waste  into  New  York 
Bight  or  any  waters  within  25  miles  of  Ambrose 
Lighthouse.  Furthermore,  the  Secretary  is  directed 
to  conduct  and  submit  to  Congress  a  study  to  deter- 
mine the  methods  and  cost  of  restoring  these 
waters  to  their  natural  state.  (Hart-Florida) 
W71-11189 


THE  MERCURY  POLLUTION  CONTROL  ACT 

(A  BILL). 

House  Bill  7341,  92d  Cong,  1st  Sess  ( 1971 ).  4  p. 

Descriptors:  'Water  pollution  control,  'Waste 
disposal,  'Water  pollution  sources,  'Federal 
government,  Permits,  Administrative  agencies, 
Chemical  wastes,  Heavy  metals,  Navigable  waters! 
Legislation,  Pollution  abatement,  Water  pollution, 
Federal  jurisdiction,  Ships. 
Identifiers:  'Mercury  pollution. 

The  Federal  Water  Pollution  Control  Act  would 
prohibit  mercury  pollution  under  this  proposed 
legislation  entitled  the  Mercury  Pollution  Control 
Act.  The  Bill  prohibits  the  discharge  of  mercury 
into  navigable  waters  of  the  United  States,  adjoin- 
ing shorelines,  and  the  contiguous  zone,  unless 
under  permit.  Vessels  or  persons  having  knowledge 
of  a  prohibited  discharge  are  required  to  im- 
mediately notify  the  appropriate  administrative 
agency;  failure  to  give  such  notification  is  punisha- 
ble by  fine  and  imprisonment.  A  civil  penalty  of 
$10,000  is  imposed  for  knowingly  discharging  mer- 
cury. Each  violation  is  a  separate  offense,  and  the 
civil  fine  may  be  compromised.  Notice  and  oppor- 
tunity for  hearing  are  afforded  a  person  charged 
with  illegal  pollution.  Furthermore,  a  criminal 
penalty  of  a  $10,000  fine  and  1  year  imprisonment 
are  provided  for  knowingly  discharging  mercury  in 
violation  of  the  Bill.  Definitions  are  furnished  for 
the  following  terms:  ( 1 )  mercury,  ( 2)  discharge, 
(3)  vessel,  (4)  United  States,  (5)  owner  or  opera- 
tor, (6)  person,  (7)  contiguous  zone,  (8)  onshore 
facility,  and  (9)  offshore  facility.  (Hart-Florida) 
W71-IU90 


A  BILL  TO  AMEND  THE  ACT  OF  MARCH  3, 
1905,  TO  EXTEND  THE  AUTHORITY  OF  THE 
SECRETARY  OF  THE  ARMY  OVER  TRANS- 
PORTING  AND  DUMPING  MATERIALS  IN 
CERTAIN  WATERS  AND  FOR  OTHER  PUR- 
POSES. 

House  Bill  7052,  92d  Cong,  1  st  Sess  ( 1 97 1 ).  6  p. 

Descriptors:  'Waste  disposal,  'Permits,  'Adminis- 
trative agencies,  'Oceans,  Ultimate  disposal. 
Wastes,  Federal  government,  Federal  jurisdiction, 
Supervisory  control  (Power),  Legislation,  Adminis- 
trative decisions,  Regulation. 
Identifiers:  Injunction  (Prohibitory). 

Under  this  House  Bill  the  authority  of  the  Secretary 
of  the  Army  would  be  extended  to  the  transporting 
and  dumping  of  materials  in  oceans,  coastal  waters, 
and  other  waters.  This  is  accomplished  by  per- 
mitting the  Secretary  to  seek  appropriate  relief  in  a 
federal  district  court.  The  penalty  for  violation  of 
regulations  promulgated  pursuant  to  the  Act  is  fine 
and  imprisonment;  each  day's  violation  is  a 
separate  offense.  Furthermore,  the  Attorney 
General  may  seek  equitable  relief  for  violation  of 
such  regulations.  Vessels  shall  be  liable  in  rem  for 
violations,  but  no  vessels  shall  be  liable  unless  the 


owner  consented  or  was  in  privity  to  the  violation. 
If  the  provisions  of  a  permit  issued  under  the  Act 
are  violated  the  Secretary  may  revoke  or  suspend 
the  permit  after  notice  and  hearing.  Various  defini- 
tions are  furnished  in  the  proposed  amendment: 
( 1 )  oceans,  coastal,  and  other  waters;  (2)  material; 
(3)  United  States;  (4)  person;  (5)  dumping;  and 
(6)  district  court  of  the  United  States.  (Hart- 
Florida) 
W71-11191 


SANTA  BARBARA  CHANNEL  MORATORIUM 
AND  ECOLOGICAL  PRESERVE  ACT  (A  BILL 
TO  PROVIDE  FOR  A  FEDERAL  ECOLOGICAL 
PRESERVE  IN  A  PORTION  OF  THE  OUTER 
CONTINENTAL  SHELF  IN  THE  SANTA  BAR- 
BARA  CHANNEL,  TO  PROVIDE  FOR  A  MORA- 
TORIUM ON  DRILLING  OPERATIONS,  AND 
FOR  OTHER  PURPOSES). 

House  Bill  2637,  92d  Cong,  1  st  Sess  ( 1 97 1 ).  9  p. 

Descriptors:  'Oil  industry,  'Continental  shelf, 
'Drilling,  'Water  pollution  control,  Offshore  plat- 
forms. Oil  fields.  Water  pollution  sources,  Water 
pollution,  Pollution  abatement,  Ecology,  Preserva- 
tion, Conservation,  Area  redevelopment. 
Technology,  Water  pollution  effects,  Environmen- 
tal effects,  Legal  aspects,  Legislation,  Operations, 
Control,  Leases,  Rents,  Federal  government 
Navigable  waters. 

The  purposes  of  this  Bill  are  to  provide  for:  ( 1 )  a 
federal  ecological  preserve  in  a  portion  of  the 
Outer  Continental  Shelf  in  the  Santa  Barbara 
Channel,  (2)  a  moratorium  on  drilling  operations 
in  the  area  pending  the  ability  to  control  and 
prevent  pollution  by  oil  discharges,  and  (3)  the  im- 
provement of  the  technology  in  oil  production  from 
submerged  lands.  While  authorizing  an  action  for 
just  compensation,  the  Bill  terminates  certain 
leases  and  designates  such  areas  as  an  ecological 
preserve.  Procedures  for  paying  compensation 
judgments  from  specified  financial  sources  are 
established.  Drilling  on  leases  listed  in  the  Bill  is 
suspended  until  the  Secretary  of  the  Interior  finds 
that  drilling  in  such  an  area  can  be  accomplished 
without  the  risk  of  pollution  or  hazards  to  naviga- 
tion. In  making  this  finding,  the  Secretary  must  in- 
sure that  certain  stated  criteria  are  met.  Other 
provisions  provide  for:  (I)  extension  of  the 
suspended  leases  and  waiver  of  rents  during 
suspension,  (2)  unitization  of  certain  leases  to 
minimize  possible  pollution,  (3)  prohibition  of 
further  platform  construction,  and  (4)  removal  of 
platforms  that  can  be  replaced  by  underwater 
drilling  units.  (Gallagher-Florida) 
W71-11192 


OPERATION  OF  MOTORBOATS. 

California  Harbors  and  Navigation  Code,  sec  660 
(WestSupp  1971). 

Descriptors:  'California,  'Water  resources 
development,  'Boating  regulations,  'Water  rights, 
Legislation,  Legal  aspects,  State  governments! 
Water  law,  Regulation,  Planning,  Administration 
Coordination,  Ships,  Boating,  Water  utilization! 
Recreation,  Fishing,  Jurisdiction. 

The  provisions  of  this  chapter  govern  the  opera- 
tion, equipment,  and  all  other  matters  relating 
thereto  whenever  any  motorboat  or  vessel  shall  be 
operated  on  the  waters  of  this  state.  Nothing  in  this 
chapter  should  be  construed  to  prevent  the  adop- 
tion of  any  law  by  any  entity  authorized  to  adopt 
such  measure,  as  concerns  operation  of  a  vessel,  so 
long  as  such  measures  do  not  conflict  with  the 
provisions  of  this  chapter  or  regulations  of  the  De- 
partment of  Navigation  and  Ocean  Development. 
The  Department  is  authorized  to  make  special 
regulations  concerning  the  operation  of  boats  on 
any  body  of  water  that  lies  within  two  political  sub- 
divisions when  no  special  regulations  exist  or 
uniformity  in  such  special  regulations  is  required. 
Such  regulations  may  include  provisions  relating  to 
sanitation    and    pollution     control.     Any    entity 
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authorized  to  adopt  measures  concerning  the 
operations  of  boats  may  adopt  emergency  regula- 
tions. This  may  be  done  when  necessary  to  insure 
the  safety  of  persons  and  property  threatened 
because  of  disaster  or  other  public  calamity.  Such 
emergency  regulations  may  remain  in  effect  for  not 
more  than  sixty  days  unless  the  Department 
authorizes  differently.  (Johnson-Florida) 
W71-11193 


REMOVAL  OF  MATERIAL  (FROM  BED  OR 
BANKS  OF  STATE  WATERS). 

Oregon  Revised  Statutes  sees  S41.60S  thru 
541.990(1969). 

Descriptors:  'Oregon,  *Bank  protection,  •Beds, 
•Excavation,  Supervisory  control  (Power), 
Streambeds,  Banks,  Streams,  River  beds,  Lake 
beds,  Beds  under  water.  Ownership  of  beds.  Con- 
trol, Dredging,  Channel  improvement,  Civil  en- 
gineering, Legal  aspects,  Water  law,  Legislation, 
Administrative  agencies,  State  governments,  Regu- 
lation, State  jurisdiction,  Permits. 

The  intent  of  these  sections  is  to  centralize  control 
over  the  removal  of  material  from  the  beds  and 
banks  of  state  waters  for  the  purpose  of  protecting 
the  state's  water  resources.  A  permit,  issued  at  the 
discretion  of  the  Director  of  the  Division  of  State 
Lands,  is  required  to  remove  50  cubic  yards  or 
more  of  material.  The  permit  may  be  conditioned 
by  the  Director  if  issued  in  conformity  with  rules  of 
the  Water  Resources  Board.  Application 
procedures,  appeal  procedures,  and  fees  are  herein 
set  forth.  Removal  of  materials  without  or  contrary 
to  the  conditions  of  a  permit  is  declared  a  public 
nuisance.  Enforcement  power  is  vested  in  the  State 
Water  Resources  Board.  The  Board  may  in- 
vestigate, conduct  hearings,  publish  findings, 
revoke  permits,  issue  orders,  and  institute  civil 
abatement  proceedings.  Criminal  penalties  are 
herein  provided.  (Madsen-Florida) 
W71-11194 


DEFINITION  OF  NUISANCE  AND  PENALTY. 

Revised  Statutes  of  Nebraska  sec  28-1016  (Supp 
1969). 

Descriptors:  'Nebraska,  *Public  health,  *Water 
pollution  control,  *Water  quality  control,  Water 
pollution,  Regulation,  Pollution  abatement,  Im- 
paired water  quality,  Water  quality,  Legal  aspects, 
Navigable  rivers,  Streams,  Watercourses,  Naviga- 
ble waters,  Legislation,  State  jurisdiction,  Public 
rights,  Non-structural  alternatives. 

The  following  acts  are  herein  deemed  to  be  a 
nuisance:  ( 1 )  obstructing  or  impeding,  without 
legal  authority,  the  passage  of  any  navigable  river, 
harbor,  or  collection  of  water;  (2)  polluting  any 
watercourse,  stream,  or  water  so  that  the  same  is 
rendered  unwholesome  or  impure;  and  (3)  unlaw- 
fully diverting  any  watercourse  from  its  natural 
course  to  the  injury  or  prejudice  of  others.  Any  ac- 
tion deemed  a  nuisance  is  considered  an  offense 
against  the  public  health  and  safety  and  constitutes 
a  crime  punishable  in  any  sum  not  exceeding  five 
hundred  dollars.  (Horwitz-Florida) 
W7I-I  I  195 


BOATING  REGULATIONS. 

North  Dakota  Century  Code  Ann  sees  61-27-02 
thru  61-27-04  (Supp  1969). 

Descriptors:  'North  Dakota,  'Boating  regulations, 
•Boats,  'Administrative  agencies,  State  govern- 
ments, Legislation,  Wildlife  management.  Inspec- 
tion, Water  pollution,  Pollution  abatement,  Multi- 
ple-purpose projects,  Decision  making.  Boating, 
Administrative  decisions,  Regulation,  Standards. 

An  operation  certificate  is  required  for  all  water- 
craft  propelled  by  a  motor  having  ten  or  more  hor- 
sepower used  on  any  waters  within  the  state.  This 
certification  program  is  administered  by  the  Game 
and  Fish  Department.  Life  preservers,  lights,  and  a 


gas  ventilation  system  are  express  conditions  to 
certification.  However,  the  Department,  through 
its  regulatory  power,  may  require  such  additional 
equipment  as  it  may  find  appropriate  to  promote 
the  safety  of  navigation  and  persons.  (Kohla- 
Florida) 
W71-11196 


POLLUTION  OF  WATER  CONTAINING  FISH. 

Colorado  Revised  Statutes,  1 963  Ann  sees  62-5-13, 
62-5-15(1963). 

Descriptors:  *Colorado,  •  Water  pollution  sources, 
•Fishkill,  *Water  pollution  control,  Water  pollu- 
tion, Pollutants,  Wastes,  Sawmills,  Toxins,  Mining, 
Toxicity,  Water  quality,  Water  quality  control, 
Aquatic  environment,  Fish  reproduction, 
Spawning,  Water  pollution  effects,  Pollution  abate- 
ment, Administrative  agencies.  Judicial  decisions, 
Obstruction  to  flow. 

This  statute  provides  that  no  sawdust,  tailings,  or 
any  other  deleterious  or  poisonous  substance  shall 
be  allowed  to  enter  or  pollute  any  public  water  con- 
taining fish.  Nor  may  such  a  substance  be  deposited 
where  it  may  be  carried  by  natural  causes  into  such 
waters  in  such  quantities  as  to  destroy  or  harm  the 
fish  or  spawn  therein.  It  is  further  provided  that  any 
citizen,  operator  or  owner  of  an  industry,  or  the 
Game,  Fish,  and  Parks  Commission  may  file  a  peti- 
tion for  abatement  in  the  district  court  in  the  coun- 
ty where  pollution  or  an  obstruction  to  flow  exists. 
Following  an  equitable  determination  of  the  fact, 
nature,  and  extent  of  the  obstruction  or  pollution,  a 
temporary  injunction  may  be  issued.  (Rees- 
Florida) 
W71-11197 


LICENSING--CONSTRUCTION  OF  SEPTIC 
TANKS. 

Colorado  Laws  1970,  ch  61,  p  214  amending 
Colorado  Revised  Statutes  sees  66-28-2,  66-28-8. 

Descriptors:  'Colorado,  'Septic  tanks,  'Standards, 
•Permits,  Sewage  disposal,  Domestic  wastes,  Or- 
ganic wastes,  Public  health,  Pollution  abatement, 
Waste  disposal,  Water  pollution  control,  Legal 
aspects,  Legislation,  Regulation,  Construction, 
Sanitary  engineering. 

The  Water  Pollution  Control  Commission  shall 
have  the  power  to  require  as  well  as  issue  or  deny 
written  authorizations  for  the  construction  and  use 
of  septic  tanks  in  any  area  of  the  state  where  un- 
regulated outflow  from  septic  tanks  might  pollute 
the  waters.  The  Commission  shall  identify  each 
area  where  authorization  is  required  and  determine 
the  terms  and  conditions  for  septic  tank  construc- 
tion, design,  maintenance,  spacing  and  location  for 
each  particular  area.  This  amendment  is  necessary 
for  the  immediate  preservation  of  the  public  peace, 
health,  and  safety.  (Gallagher-Florida) 
W71-11198 


PENALTIES  FOR  POLLUTION  OF  WATER  BY 
RADIOACTIVE,  TOXIC  OR  OTHER  WASTES 
AND  BY  CAMPING  AND  RECREATION 
WASTES. 

Colorado  Laws  1970,  ch  62,  p  215-217,  amending 
Colorado  Revised  Statutes  sec  66-28-9. 

Descriptors:  'Colorado,  'Water  pollution  control, 
•Waste  disposal,  •Administrative  agencies,  Public 
health.  Water  pollution  sources,  Wastes,  Radioac- 
tive wastes,  Toxins,  Recreation  wastes.  Waste 
treatment,  Domestic  wastes,  Pollution  abatement, 
Investigation,  Permits,  Oil  wells,  Injection  wells. 
Surface  drainage,  Irrigation  systems,  Septic  tanks, 
Underground,  Liquid  wastes,  Explosives,  Regula- 
tion, Legislation. 

This  Act  makes  unlawful  the  underground  disposal 
of  radioactive,  toxic,  or  other  wastes  in  liquid  or  ex- 
plosive form,  unless  after  a  hearing  and  investiga- 
tion the  Water  Pollution  Control  Commission  con- 
cludes that  a  proposed  disposal  poses  no  pollution 


threat  or  only  minor  pollution  justified  by  the  ac- 
tivity's public  purpose  and  limited  to  a  specified 
area.  A  written  permit  for  the  activity  may  include 
conditions  respecting  the  duration  of  use,  volume 
of  discharge,  treatment  methods,  and  deposit  of  a 
surety  bond.  Oil  and  gas  wells,  water  injection 
wells,  septic  tanks,  and  irrigation  and  water  trans- 
portation systems  are  excluded  from  the  coverage 
of  the  Act.  Violation  constitutes  a  misdemeanor 
punishable  by  fine  from  $50  to  $2500  per  day  that 
the  violation  occurs.  The  disposal  of  recreation, 
camping,  and  boating  wastes  into  the  waters  of  the 
state  or  within  one  hundred  feet  thereof  is  unlaw- 
ful. Sanitary  sewage  discharges  are  excluded  from 
coverage.  Violation  constitutes  a  misdemeanor 
punishable  by  a  $25  fine.  (Rees-Florida) 
W71-11199 


CONTROL    OF    OIL    PRODUCTION    POLLU- 
TION, 

Charles  Taylor  Ashworth,  and  Emily  Calhoun. 
Texas  Law  Review,  Vol  48,  No  6,  p   1086-1129 
(1970).44p,256ref. 

Descriptors:  »Texas,  'Water  pollution  control,  , 
•Administrative  agencies,  *Oil  industry,  Brine 
disposal,  "Oil  wastes,  Legal  aspects,  Water  law, 
Administration,  Regulation,  Water  pollution, 
Water  quality,  Water  quality  control,  Pollution 
abatement,  Oily  water,  Oil  wells,  Natural  gas. 
Brines,  Saline  water,  Economics,  Supervisory  con- 
trol (Power),  Federal  jurisdiction,  State  jurisdic- 
tion, Legislation. 

The  Texas  Railroad  Commission  has  exclusive 
statutory  authority  to  control  water  pollution  aris- 
ing from  oil  production  in  Texas.  The  Commis- 
sion's response  to  that  authority  is  examined  in  this 
article  in  relation  to  the  pollution  of  inland  waters, 
offshore  waters,  and  estuaries.  Specific  regulations 
of  the  Commission  are  related  to  the  problems 
created  by:  (1)  marginal  producers,  (2)  water 
quality  standards,  (3)  General  Land  Office  regula- 
tions, (4)  pipeline  regulations,  (5)  federal  regula- 
tions, and  (6)  overlapping  jurisdictions.  Penalties 
and  other  remedial  measures  for  oil  production 
pollution  are  explained  and  evaluated.  Suggestions 
are  presented  for  the  improvement  of  the  Texas 
Emergency  Oil  Spill  Plan.  The  administrative 
procedures  utilized  in  Commission  hearings  are 
evaluated.  The  authors  conclude  that  the  Commis- 
sion's present  role  as  a  promoter  of  the  oil  industry 
is  inconsistent  with  its  regulatory  functions.  Three 
alternative  solutions  are  presented  to  improve  the 
regulation  of  water  pollution  by  oil  producers  in 
Texas.  The  authors  suggest  the  creation  of  a  super- 
visory policy-making  board  which  would  review  the 
Commission's  activities  but  continue  to  utilize  its 
expertise.  (Robinson-Florida) 
W71-11200 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED, 
AND  FOR  OTHER  PURPOSES. 

House  Bill  5962,  92d  Cong,  1st  Sess  ( 1971 ).  14  p. 

Descriptors:  'Sewage  disposal,  *Treatment  facili- 
ties, 'Construction,  'Government  finance,  Water 
pollution,  Water  pollution  control,  Pollution  abate- 
ment, Water  quality  control,  Sewage,  Costs, 
Financing,  Grants,  Legislation,  Legal  aspects, 
Financial  feasibility,  Standards,  Water  quality,  Ad- 
ministrative agencies.  Operation  and  maintenance, 
Project  feasibility,  Allotments,  Planning,  Adoption 
of  practices,  Industrial  wastes. 

Proposed  amendments  to  section  8  of  the  Federal 
Water  Pollution  Control  Act  would  subject  federal 
grants  for  the  planning  and  construction  of  sewage 
treatment  facilities  to  the  following  requirements 
and  limitations:  (1)  approval  by  the  state  agency 
and  administrator;  (2)  provision  by  the  applicant 
for  proper  and  efficient  operation  and  maintenance 
of  the  facility;  (3)  payment  by  the  grantee  of  all 
costs  not  paid  by  other  agencies;  (4)  conformity 
with  the  state  water  pollution  control  plan;  (5)  with 
certain  exceptions,  no  grant  shall  exceed  30%  of 
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the  estimated  reasonable  cost;  and  (6)  the  grantee 
must  recover  a  pro  rata  share  of  the  cost  from  any 
industrial  user  of  the  facility.  In  approving  grants, 
the  administrator  shall  determine:  ( 1 )  the  project's 
public  benefits;  (2)  the  relationship  of  cost  to  the 
necessity  for  the  facility;  and  (3)  the  applicant's 
ability  to  meet  future  needs  of  operation,  main- 
tenance, expansion  and  replacement  to  comply 
with  water  quality  standards.  Other  provisions  of 
the  bill  establish  methods  for  allocating  grants 
among  and  within  the  states  and  establishing  wages 
for  workers  on  the  project.  (Gallagher-Florida) 
W71-1I225 


RULES  AND  REGULATIONS  FOR  SEWERAGE 
SYSTEMS  AND  WASTE  TREATMENT  WORKS. 

Arizona  State  Dept.  of  Health,  Phoenix. 

For  primary  bibliographic  entry  see  Field  05D 

W71-II266 


LOUISIANA       STATE       UNIVERSITY       LAW 
CENTER  RESEARCH  ACTIVITIES, 

Louisiana  State  Univ.,  Baton  Rouge.  Law  School. 
For  primary  bibliographic  entry  see  Field  02L 
W7I-11278 


PURITY    AND   UTILITY:   DIVERSITY   OF   IN- 
TEREST IN  RIVER  POLLUTION. 

Univ.  of  Pennsylvania  Law  Review,  Vol  84,  p  630- 
640,  1936,  11  p,  77ref. 

Descriptors:  'Legal  aspects,  'Rivers,  *  Water  pol- 
lution control,  'Riparian  rights,  Pollution  abate- 
ment, Water  quality  control,  Judicial  decisions, 
Water  rights,  Civil  law,  Relative  rights,  Competing 
uses,  Diversion,  Domestic  water,  Industrial  water, 
Municipal  water,  Natural  use,  Reasonable  use 
Remedies,  Waste  disposal,  Water  pollution. 

The  role  is  considered  of  the  judiciary  in  pollution 
abatement  as  perceived  during  the   1930's.  Since 
the  public  as  a  whole  is  deemed  apathetic  to  the 
problem  of  river  pollution,  the  courts  represent  the 
greatest  weapon  to  combat  the  pollution  problem. 
The  judiciary,  by  combining  a  frank  avowal  that  the 
question  of  reasonable  use  in  pollution  cases  is  es- 
sentially a  matter  of  utility  and  public  welfare  with 
a  readiness  to  employ  the  supervisory  power  of 
equity,  can  probably  do  more  to  insure  control  of 
river  pollution  than  can  be  expected  from  govern- 
ng  boards  or  federal  commissions.  The  common 
aw  doctrine  of  riparian  rights  and  its  application  to 
pollution  cases  is  examined.  The  prior  appropria- 
ion  rule  of  the  western  states  is  also  considered. 
Mile  prior  appropriation  doctrine  is  based  on  dif- 
erent   conceptions  of  law   then   is   the   riparian 
heory,  the  legal  results  in  pollution  cases  are  the 
ame.  The  various  judicial  decisions  are  considered 
mh  respect  to  the  industrial  demand  to  pollute, 
>ublic  interest  in  protecting  the  water  supply,  and 
nunicipal  sewage  disposal.  Also  considered  are  the 
etermining  factors  in  pollution  cases  and  the  judi- 
lal  use  of  the  injunction.  (Horwitz-Florida) 
V7I-1 1 283 


BILL  TO  AMEND  THE  FEDERAL  WATER 
OLLUTION  CONTROL  ACT,  AS  AMENDED. 

louse  Bill  5958,  92d  Cong,  1st  Sess  ( 1971 ).  1 2  p. 

'escriptors:  'Federal  government,  'Water  pollu- 
on  control,  'State  governments,  'Grants, 
overnment  finance,  Allotments,  Pollution  abate- 
lent,  Water  pollution,  Water  quality,  Water  quali- 
'  control,  Treatment  facilities,  Sewage,  Industrial 
astes.  Administrative  agencies,  Water  purifica- 
on.  Sewage  disposal,  Waste  treatment,  Standards 
apital  costs, 
lentifiers.  'Federal  Water  Pollution  Control  Act. 

his  proposed  amendment  to  the  Federal  Water 
Jllution  Control  Act  authorizes  appropriations 
rough  fiscal  year  1975  for  grants  to  state  and  in- 
rstate  agencies  to  assist  them  in  meeting  the  costs 
establishing  and  maintaining  adequate  measures 


for  the  prevention  and  control  of  water  pollution. 
Allotments  to  the  states  are  to  be  based  on  popula- 
tion, the  extent  of  pollution  and  financial  need.  The 
Bill  sets  criteria  for  withholding  funds  from  ap- 
proved plans  and  approving  the  proposed  pollution 
control  plans  of  both  interstate  and  state  agencies. 
The  amendment  provides  methods  for  determining 
the  amount  of  each  state's  allotment  distributable 
to  interstate  and  state  water  pollution  control  agen- 
cies. There  are  also  provisions  setting  the  amount 
of  and  criteria  for  grants  to  states  initiating  im- 
proved water  pollution  control  programs.  Max- 
imum amounts  distributable  from  a  state's  allot- 
ment for  specified  projects  are  set  forth.  The 
proposed  amendment  authorizes  grants  for  the 
development  of:  ( 1 )  improved  methods  of  con- 
trolling sewage  discharge,  (2)  advanced  waste 
treatment  and  water  purification  methods  and  (3) 
improved  methods  for  preventing  pollution  from 
industrial  wastes.  (Gallagher-Florida) 
W71-11289 


THE  REFUSE  ACT:  ITS  ROLE  WITHIN  THE 
SCHEME  OF  FEDERAL  WATER  QUALITY 
LEGISLATION.  ^ 

New  York  Univ.,  Bronx.  Dept  of  Law. 

For  primary  bibliographic  entry  see  Field  05G 

W71-11294 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED. 

House  Bill  859,  92d  Cong,  1st  Sess  ( 1971 ).  15  p. 

Descriptors:  'Pollution  abatement,  'Federal 
government,  'Grants,  'Administration,  Regula- 
tion, Local  governments,  State  governments, 
Government  supports,  Inter-agency  cooperation, 
Legal  aspects,  Standards,  Water  resources  develop- 
ment, Federal  jurisdiction,  Water  quality,  Water 
quality  control,  Water  pollution,  Water  pollution 
treatment,  Research  and  development,  Waste 
water  treatment,  Waste  water  reclamation. 

This  bill  provides  that  the  Secretary  of  the  Interior 
shall  cooperate  with  and  lend  assistance  to  other 
public  agencies  for  the  purpose  of  conducting  and 
promoting  the  coordination  of  research  into  the 
causes,  control,  and  prevention  of  water  pollution 
and  the  enhancement  of  water  quality.  The  follow- 
ing problems  are  specifically  mentioned  for  the 
Secretary's  attention.  ( 1 )  means  of  treating  mu- 
nicipal sewage;  (2)  methods  of  identifying  the  ef- 
fects of  pollutants  upon  water  quality;  (3)  methods 
for  evaluating  the  effects  of  augmented  streamflow; 
(4)  analysis  of  bodies  of  water  with  respect  to  water 
quality,  uses,  and  needs;  (5)  development  of  new 
methods  of  controlling  discharge  of  inadequately 
treated    sewage;    (6)    development    of   advanced 
treatment  facilities;  and  (7)  development  of  new 
methods  for  controlling  industrial  pollution.  In  car- 
rying out  these  duties  the  Secretary  is  authorized 
to:  collect  and  disseminate  information  on  pollu- 
tion control,  make  grants  to  public  and  private 
agencies,  secure  the  assistance  of  experts,  establish 
and   maintain   research   fellowships,  and   provide 
training  for  individuals  in  water  pollution  control. 
The   bill  then  establishes  detailed   provisions  on 
funding  and  the  use  of  federal  grants  in  this  area. 
(Horwitz-Florida) 
W71-1  1310 


REGULATIONS  PERTAINING  TO  WASTE 
DISCHARGE  PERMITS. 

Oregon  Dept.  of  Environmental  Quality,  Salem. 

Oregon  Administrative  Rules  Compilation,  Oregon 
Dep't  of  Environmental  Quality,  Salem,  Ore  ch 
340,  sees  45-005  thru  45-060  ( 1 970).  5  p. 

Descriptors:  'Oregon,  'Permits,  'Waste  disposal, 
'Water  pollution  control,  Water  pollution  sources,' 
Regulation,  Legal  aspects,  Administrative  agen- 
cies, Water  law,  Water  policy.  State  governments, 
Inspection,  Standards,  Sewage  disposal,  Ultimate' 
disposal,  Sanitary  engineering,  Wastes,  Environ- 


mental engineering.  Waste  treatment,  Sewage, 
Sewage  treatment,  Adoption  of  practices,  Super- 
visory control  (power),  state  jurisdiction,  Water 
quality  control. 

A  discharge  or  disposal  of  wastes  is  defined  as  the 
placement  of  wastes  into  public  waters,  on  land,  or 
otherwise  into  the  environment  in  a  manner  that 
does  or  may  tend  to  affect  the  quality  of  public 
waters.  A  permit  from  the  Department  of  Environ- 
mental Quality  shall  be  required  before  certain 
specified  activities  that  involve  the  discharge  or 
disposal  of  wastes  may  be  performed.  Such  activi- 
ties include:  ( 1 )  construction  of  industrial  or  com- 
mercial facilities  resulting  in  new  or  enlarged  waste 
disposal,  (2)  construction  of  treatment  or  disposal 
facilities,  (3)  discharges  directly  into  any  public 
waters,  and  (4)  operations  which  may  cause  pollu- 
tion of  public  waters.  Activities  excluded  from  the 
permit  requirement  include  logging,  land  clearing, 
and  numerous  others.  No  on  shall  be  permitted  to 
discharge  into  any  public  waters:  ( 1 )  inadequately 
treated  sewage,  (2)  inadequately  treated  commer- 
cial or  industrial  wastes  if  it  is  possible  to  otherwise 
effectively  treat  or  dispose  of  them,  and  (3)  toxic 
wastes.  Procedures  governing  the  application,  is- 
suance,   conditions,    denial,     modification,    and 
suspension  of  a  permit  are  herein  detailed.  (John- 
son-Florida) 
W71-11367 


WATER    QUALITY    STANDARDS    SUMMARY 
(NEW  MEXICO). 

New  Mexico  Water  Quality  Control  Commission, 
Santa  Fe;  and  Federal  Water  Pollution  Control  Ad- 
ministration, Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G 
W71-1I421 


REGULATIONS  GOVERNING  WATER  POLLU- 
TION CONTROL  IN  NEW  MEXICO. 

Water   Quality   Control   Commission,    Santa    Fe 

N.M. 

For  primary  bibliographic  entry  see  Field  05G 

W7I-11422 


WATER  POLLUTION 


CALIFORNIA'S 
PROBLEM. 

For  primary  bibliographic  entry  see  Field  05G 
W71-11423 


POLLUTION  PROBLEMS  IN  KANSAS, 
For  primary  bibliographic  entry  see  Field  05G 
W7I-11424 


OIL  AND  GAS  CONSERVATION. 

Nevada     Revised     Statutes    sees    522.010     thru 
522.040(1961). 

Descriptors:  'Nevada,  'Oil  wells,  'Pollution  abate- 
ment, 'Water  pollution  sources,  Oil,  Gases  Oil  in- 
dustry, Oil  wastes,  Water  pollution,  Water  pollu- 
tion control,  Water  quality  control,  Waste  disposal, 
Pollutants,  Saline  water,  Waste  treatment  Wells 
Well  regulations.  Well  spacing,  Drilling,  Adminis- 
trative agencies,  Legislation,  Administration 
Regulation,  Legal  aspects. 

The  waste  of  oil  and  gas  is  prohibited  in  the  state.  In 
order  to  insure  the  proper  enforcement  of  this 
prohibition,  the  oil  and  gas  conservation  commis- 
sion is  created.  The  composition  and  procedures  of 
the  commission  are  set  forth.  The  commission  has 
the  authority  to  require  the  drilling,  casing  and 
plugging  of  wells  in  such  manner  as  to  prevent  the 
pollution  of  fresh  water  supplies  by  oil,  gas  or  salt 
water.  The  commission  may  regulate  the  disposal 
of  salt  water,  nonpotable  water  and  oil  field  wastes. 
The  contamination  or  waste  of  underground  water 
may  also  be  regulated.  The  commission  may  also: 
( 1 )  require  the  furnishing  of  a  reasonable  bond 
with  sufficient  surety  for  the  performance  of  the 
duty  to  plug  each  dry  or  abandoned  well  and  (2) 
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regulate    well   drilling   and    spacing.    (Smiljanich- 

Florida) 

W71-U425 


RULES  AND  REGULATIONS  FOR  STANDARDS 
OF  WATER  QUALITY  FOR  THE  INTERSTATE 
WATERS  OF  IDAHO  AND  DISPOSAL  THEREIN 
OF  SEWAGE  AND  INDUSTRIAL  WASTES. 

Idaho  State  Board  of  Health,  Boise. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-11426 


RULES      AND      REGULATIONS      FOR      THE 
ESTABLISHMENT       OF       STANDARDS       OF 
WATER  QUALITY  AND  FOR  WASTE  WATER 
TREATMENT  REQUIREMENTS  FOR  WATERS 
OF  THE  STATE  OF  IDAHO. 
Idaho  State  Board  of  Health,  Boise. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-11427 


WATER    QUALITY    STANDARDS    FOR    SUR- 
FACE WATERS  IN  ARIZONA. 

Arizona  Dept.  of  Health,  Phoenix.  Water  Quality 

Control  Council. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-11428 


DUE  PROCESS  AND  POLLUTION:  THE  RIGHT 
TO  A  REMEDY, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-1I429 


OCEAN  DUMPING:  THE  OCEANS  CRY  FOR 
HELP, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11430 


HEARINGS  BEFORE  THE  SUBCOMMITTEE 
ON  AIR  AND  WATER  POLLUTION  OF  THE 
COMMITTEE  ON  PUBLIC  WORKS,  UNITED 
STATES  SENATE. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-II431 


SOCIAL  ASPECTS  OF  ENVIRONMENTAL 
POLLUTION, 

Oregon  State  Univ.,  Corvallis.  Air  Resources 
Center. 

Robert  M.  Alexander. 

Oregon  Water  Resources  Research  Institute,  Cor- 
vallis, March  1971.  49  p,  31  ref.  OWRR  Project  A- 
999-ORE(8). 

Descriptors:  'Social  aspects,  'Resource  allocation, 
•Pollution  abatement,  'Industrial  wastes,  Environ- 
mental sanitation,  Cost-benefit  analysis,  Market- 
ing, Economics,  Feasibility  studies,  Diseconomies 
of  scale,  Social  values,  Social  change,  Social  needs. 
Pollutants,  Water  pollution,  Air  pollution,  Pesti- 
cide toxicity.  Radiation,  Radioactivity  effects, 
Waste  disposal,  Pollution  abatement.  Judicial  deci- 
sions, Administrative  agencies,  Regulation,  Per- 
mits. 

The  social  aspects  of  environmental  pollution 
resulting  from  scientific  and  technological  changes 
in  industry  are  examined.  Specific  side  effects  stu- 
died include  air  and  water  pollution,  pesticide  tox- 
icity, and  ionizing  radiation.  These  are  considered 
from  several  economic  and  political  viewpoints. 
Social  goals  are  broken  down  to  determine  the 
degree  of  pollution  abatement  possible  in  view  of 
the  costs  involved.  The  extent  to  which  society  is 
willing  to  bear  the  cost  of  controlling  industrial  pol- 
lution, and  who  will  bear  these  expenditures  is 
analyzed.  The  article  examines  the  market 
mechanism,  side  effects,  and  external  costs,  con- 
centrating upon  the  market  mechanism  and  its  role 
in  allocating  resources.  Alternatives  are  suggested 
for  dealing  with  the  side  effects  of  pollution:  ( I )  the 
establishment  and  protection  of  rights  by  private 


negotiation,  (2)  adversary  proceedings,  measures 
to  strengthen  judicial  proceedings,  and  courts  as  a 
political  force  in  fostering  environmental  quality; 
(3)  regulation  by  licensing  and  permit  issuance; 
and  (4)  incentive  programs  based  upon  payments 
or  charges.  The  article  concludes  with  a  reassess- 
ment of  key  social  issues  in  relation  to  a  reordering 
of  priorities  so  as  to  favor  environmental  quality. 
(Rees-Florida) 
W71-I1432 


SOME  ENVIRONMENTAL  IMPLICATIONS  OF 
NATIONAL  FUELS  POLICIES. 

Committee  on  Public  Works  (U.  S.  Senate). 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-11433 


THERMAL  POLLUTION:  THE  'DISHONORA- 
BLE DISCHARGE  -NEW  YORK'S  CRITERIA 
GOVERNING  HEATED  LIQUIDS, 

For  primary  bibliographic  entry  see  Field  05C. 
W71-11434 


THE  EVOLUTION  OF  THE  ENFORCEMENT 
PROVISIONS  OF  THE  FEDERAL  WATER  POL- 
LUTION CONTROL  ACT:  A  STUDY  OF  THE 
DIFFICULTY  IN  DEVELOPING  EFFECTIVE 
LEGISLATION, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11435 


QUI  TAM  ACTIONS  AND  THE  1899  REFUSE 
ACT:  CITIZEN  LAWSUITS  AGAINST  POLLU- 
TERS OF  THE  NATION'S  WATERWAYS. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11436 


MARITIME  LIABILITY  FOR  OIL  POLLUTION- 
-DOMESTIC  AND  INTERNATIONAL  LAW, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11437 


WATER  QUALITY  STANDARDS  IN  PRIVATE 
NUISANCE  ACTIONS. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11438 


PENNSYLVANIA'S  PUBLIC  INSTITUTIONAL 
ARRANGEMENTS  FOR  THE  DEVELOPMENT 
AND  CONSERVATION  OF  WATER 

RESOURCES. 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg.  Bureau  of  Engineering. 

Jan  1971.  59  p. 

Descriptors:  'Pennsylvania,  'Administrative  agen- 
cies, 'Water  resourses  development,  'Water  con- 
servation, Administration,  Regulation,  Water 
resources,  Legal  aspects,  State  governments.  Local 
governments,  Cities,  Interstate  commissions,  In- 
terstate compacts,  Water  pollution,  Water  pollu- 
tion control,  Water  quality,  Water  quality  control. 

A  description  of  the  state  agencies  involved  with 
the  development  and  conservation  of  the  water  and 
associated  resources  of  Pennsylvania  is  presented 
in  this  publication.  The  following  types  of  state 
agencies  are  dealt  with:  ( I )  administrative  agen- 
cies; (2)  departmental  administrative  boards  and 
commissions;  (3)  advisory  agencies;  (4)  depart- 
mental advisory  groups;  (5)  executive  depart- 
ments; and  (6)  special  purpose  districts,  regions, 
and  field  divisions.  These  various  boards,  commis- 
sions, and  departments  are  not  functionally  exclu- 
sive. The  various  agencies  are  described  in  relation 
to  their  role  in  the  regulation  and  development  of 
water  resources  in  terms  of  their  powers  and  duties. 
The  following  political  subdivisions  are  examined 
in  their  relationship  to  the  conservation  of  water 
resources:  ( I )  counties,  (2)  big  cities,  (3)  cities  of 
the  third  class,  (4)  boroughs,  (5)  townships,  and 


(6)  municipal  authorities.  Interstate  and  federal- 
state     mechanisms    for    coordination    are     also 
discussed.  (Robinson-Florida) 
W71-I1439 


THE  NATIONAL  ENVIRONMENTAL  SCIENCE 
TRIANGLE, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-11440 


AN  OVERVIEW  AND  FORECAST  OF  FEDERAL 
REGULATION  OF  VESSEL  DISCHARGES  AND 
SPILLS, 

Patton,  Blow,  Verill,  Brand  and  Boggs. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-11441 


A  REVffiW  AND  PROJECTION  OF  STATE 
REGULATIONS  OF  VESSEL  DISCHARGES 
AND  SPILLS, 

National  Association  of  Engine  and  Boat  Manufac- 
turers. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11442 


REFUSE  ACT  OF  1899  PERMIT  PROGRAM, 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-11444 


PRESENT  AND  FUTURE  INTERNATIONAL 
AGREEMENTS  FOR  POLLUTION  ABATE- 
MENT AND  THEIR  IMPACT  ON  NEW  SHIP 
CONSTRUCTION, 

Maritime  Administration,  Washington,  D.C.  Office 

of  Ship  Construction. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-11447 


THE  COAST  GUARD'S  RESEARCH  AND 
DEVELOPMENT  PROGRAM  IN  MARINE  POL- 
LUTION PREVENTION  AND  CONTROL 
SYSTEMS, 

Coast  Guard,  Washington,  D.C.  Office  of  Research 

and  Development. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-U451 


THE  ROLE  AND  MISSION  OF  THE  EPA  RE- 
GIONAL OFFICE, 

Environmental  Protection  Agency,  Wash.,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-11455 


THE  NATIONAL  MARINE  FISHERIES  SER- 
VICE AND  ITS  ROLE  IN  THE  PREVENTION 
AND  CONTROL  OF  POLLUTION, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Silver  Spring,  Md. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-I1457 


COASTAL  STATES  ORGANIZATION'S  PRO- 
GRAM TO  DEVELOP  REGIONAL  POLLUTION 
PREVENTION/CONTROL  STANDARDS  AND 
ACTIVITIES, 

Coastal  States  Organization. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-11459 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED. 

House  Bill  858,  92d  Cong,  1  st  Sess  ( 1 97 1 ).  25  p. 

Descriptors:  'Federal  government,  'Water  pollu- 
tion control,  'Standards,  'Federal  jurisdiction. 
Legal   aspects,   Regulation,   Pollution   abatement, 
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Water  pollution  treatment,  Water  pollution,  Water 
policy.  Administration,  Water  conservation.  Public 
rights,  Waste  water  treatment.  Water  quality,  State 
governments.  State  jurisdiction,  Inspection,  Ad- 
ministrative agencies,  Administrative  decisions, 
Non-structural  alternatives,  Legislation. 
Identifiers:  'Federal  Water  Pollution  Control  Act. 

The  purpose  of  this  Bill  is  to:  ( 1 )  enhance  the  quali- 
ty of  our  environment;  (2)  establish  a  national  pol- 
icy for  the  prevention,  control,  and  abatement  of 
water  pollution;  and  (3)  plan  future  national  water 
quality  management  for  the  nation's  population 
growth,  industrial  expansion,  agricultural  intensifi- 
cation, energy  requirements,  recreation  and  con- 
servation uses,  and  environmental  quality.  The 
federal  government,  through  the  Secretary  of  the 
Interior,  will  assume  the  responsibility  and  right  to 
prevent  and  control  water  pollution  where  necessa- 
ry to  complement  state  programs,  and  to  protect 
the  right  of  the  public  to  clean  water.  To  achieve 
this  end,  the  Secretary  shall  prepare  and  develop 
comprehensive  programs  for  eliminating  or  reduc- 
ing water  pollution.  State  governments  must 
comply  with  provisions  of  this  Bill  in  setting  pollu- 
tion control  standards  or  give  way  to  the  Secretary 
in  this  area.  Administrative  procedures  and 
guidelines  for  developing  pollution  control  stan- 
dards are  enumerated.  Detailed  provisions  for  the 
enforcement  of  such  standards  by  the  Secretary 
and  the  Attorney  General  are  set  forth.  Penalties 
for  violations  are  established  and  include  fines,  im- 
prisonment, and  injunctive  relief.  (Horwitz- 
Florida) 
W71-11462 


ON  THE  LEGAL  ASPECTS  AND  PROBLEMS 
OF  THE  NORTH  CAROLINA  COAST, 

Yorth    Carolina    State    Univ.,    Raleigh.    Coastal 

Research  Program. 

Por  primary  bibliographic  entry  see  Field  02L. 

Am-ii48i 


WATERS  AND  WATERCOURSES-POLLUTION 
LS  A  PERMANENT  INJURY-PROXIMATE 
:AUSE  (OKLAHOMA  1930). 

tocky  Mountain  Law  Review,  Vol  3.  d  82-84 
931,  3  p.  v 

)escriptors:  'Oklahoma,  'Riparian  lands,  'Im- 
paired water  quality,  'Remedies,  Judicial  deci- 
ions,  Legal  aspects,  Damages,  Water  pollution, 
'.iparian  waters,  Riparian  rights,  Waste  disposal, 
HI  wastes,  Water  utilization,  Water  pollution  ef- 
Kts,  Reasonable  use. 

,11  courts  do  not  agree  in  determining  what  is  a 
ermanent  injury  caused  by  water  pollution.  One 
pproach  is  to  define  permanent  injury  as  one  of  a 
haracter  which  will  not  diminish  in  extent  and  will 
Dntinue  indefinitely.  An  injury  that  lasts  for  a  time 
illy,  even  though  it  be  for  several  years,  cannot  be 
eemed  permanent.  Permanency  carries  with  it  the 
lea  of  something  that  is  durable,  lasting,  and  never 
langes.  A  minor  modification  of  this  approach 
iggests  that  the  word  'permanent'  in  its  legal  sense 
>es  not  necessarily  mean  forever,  yet  the  word 
>nveys  the  idea  of  an  indefinite  continuance  in  the 
me  state.  Another  approach  holds  that  the  word 
ermanent'  is  not  equivalent  to  perpetual  or 
lending  or  unchangeable,  but  includes  the  idea  of 
actical  irremediability.  Thus  the  character  of  the 
jury  rather  than  the  continuance  of  the  act  is  the 
imary  determinant.  Another  approach  holds  that 
i  injured  landowner  may  suffer  a  loss  without  hav- 
g  a  right  of  action  if  the  polluting  operation  is 
inducted  in  the  ordinary  and  usual  mode. 
Ithough  some  courts  allow  an  action,  due  care  is  a 
fense.  (Shelnut-Florida) 
71-11484 


ARINE  PROTECTION  ACT  OF  1971  (A  BILL 
J  REGULATE  THE  DUMPING  OF  MATERI- 
I  IN  THE  OCEANS,  COASTAL,  AND  OTHER 
ATERS  AND  FOR  OTHER  PURPOSES). 

>use  Bill  4723,  92d  Cong,  1st  Sess  ( 1971 ).  I4p 


Descriptors:  'United  States,  'Water  pollution  con- 
trol, 'Oceans,  'Waste  disposal,  Water  quality  con- 
trol, Water  pollution,  Sea  water,  Aquatic  environ- 
ment, Federal  government,  Administrative  agen- 
cies, Legislation,  Legal  aspects,  Permits,  Standards, 
Regulation,  Administration,  Garbage  dumps, 
Federal  jurisdiction. 

In  accordance  with  the  established  policy  of  the 
United  States,  the  purpose  of  the  proposed  Marine 
Protection  Act  is  to  regulate  the  transportation  of 
materials  from  the  United  States  for  dumping  into 
the  oceans  and  coastal  waters  and  dumping  from 
any  source  into  waters  over  which  the  United 
States  has  jurisdiction.  Unless  such  transportation 
or  dumping  is  authorized  by  permit,  no  person  shall 
transport  material  from  the  United  States  for  the 
purpose  of  dumping,  and  no  person  shall  dump 
material  in  waters  which  are  within  or  contiguous 
to  the  territorial  sea  of  the  United  States.  The  Ad- 
ministrator of  the  Environmental  Protection  Agen- 
cy may  issue  permits  for  transportation  and  dump- 
ing where  the  proposed  activity  will  not  un- 
reasonably degrade  or  endanger  human  health  or 
the  marine  environment.  He  shall  establish  and 
apply  criteria  for  reviewing  and  evaluating  permit 
applications.  No  permit  will  be  issued  for  dumping 
violative  of  applicable  water  quality  standards.  Ad- 
ditional provisions  for  the  issuance  of  permits  are 
enumerated.  Violators  are  liable  for  civil  penalties, 
while  willfull  violators  are  subject  to  criminal  fines. 
The  Act's  relationship  to  other  legislation  is 
described.  The  Administrator  is  authorized  to  issue 
necessary  regulations.  (Shelnut-Florida) 
W71-1I488 


CONSTRUCTION      AND      USE      OF      WASTE 
DISPOSAL  WELLS. 

Oregon  Dept.  of  Environmental  Quality,  Salem. 
For  primary  bibliographic  entry  see  Field  05  E 
W71-11500 


RIPARIAN  RIGHTS  AND  THE  'NECESSARY 
INDUSTRY  DOCTRINE,'  STREAM  POLLU- 
TION-INJUNCTION AGAINST-DAMAGES 
FOR, 

Robert  Sinon,  Bernard  Grainey,  and  James  McVay. 
Notre  Dame  Lawyer,  Vol  18,  p  69-83,  1943  15  n 
57  ref.  v' 

Descriptors.  'Industrial  wastes,  'Water  pollution 
sources,  'Pollution  abatement,  'Remedies,  Water 
pollution,  Water  pollution  control,  Montana,  Il- 
linois, Pennsylvania,  Prior  appropriation,  Industrial 
water,  Water  quality,  Water  quality  control,  Ripari- 
an rights,  Legal  aspects,  Reasonable  use,  Judicial 
decisions,  Relative  rights,  Adjudication  procedure. 
Identifiers:  Injunction  (Prohibitory). 

Analyzed  in  this  article  is  the  necessary  industry 
doctrine,  which  suspends  or  bars  injunctive  relief 
against  industrial  polluters  of  streams  on  the  theory 
that  damage  to  the  industry  would  be  greater  than 
the  damage  to  the  riparian.  A  description  of  the  ju- 
dicial approach  regarding  this  doctrine  in  Illinois, 
Pennsylvania  and  Montana  is  the  basic  thrust  of  the 
article.  After  analyzing  several  cases,  the  author 
concludes  that  Illinois  places  a  necessary  industry 
in  the  same  position  as  any  other  riparian  owner 
and  does  not  weigh  the  equities  in  granting  injunc- 
tive relief.  Pennsylvania,  on  the  other  hand,  applies 
a  modified  version  of  the  necessary  industry  rule  so 
that  no  liability  arises  for  stream  pollution  when  the 
industrial  riparian  is  carefully  operating  a  necessary 
industry  in  the  only  known,  practicable  manner.  In 
discussing  the  Montana  approach,  the  doctrine  of 
prior  appropriation  must  be  considered.  If  the  in- 
dustry is  a  prior  appropriator  and  the  business  is 
conducted  in  the  ordinary  manner  for  such  indus- 
tries, injunctive  relief  will  be  denied.  If  the  industry 
is  not  a  prior  appropriator,  injunctive  relief  will  be 
granted  under  the  common  law  rules.  (Gallagher- 
Florida) 
W71-I1501 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED. 

House  Bill  5966,  9  2d  Cong,  1st  Sess(1971).  29  p. 

Descriptors:  'Water  quality,  'Standards,  'Water 
pollution  control,  'Pollution  abatement,  Water 
pollution,  Water  quality  control,  Regulation,  Pollu- 
tants, Water  pollution  sources,  Water  pollution  ef- 
fects, Administrative  agencies,  Administration, 
Water  pollution  treatment,  Treatment  facilities, 
Environmental  effects,  State  governments,  Federal 
government,  Remedies,  Effluents,  Discharge 
(Water),  Supervisory  control  (Power),  Legislation, 
Legal  aspects. 

Under  this  proposed  legislation  the  Federal  Water 
Pollution  Control  Act  would  be  amended  to  pro- 
vide for  water  quality  standards  and  enforcement. 
The  Administrator  of  the  Environmental  Protec- 
tion Agency  would  be  required  to  promulgate  regu- 
lations relating  to:  (1)  various  environmental  con- 
siderations for  water  use  designations,  ( I)  specifi- 
cations for  water  quality  criteria,  and  (3)  minimum 
acceptable  levels  of  treatment  or  control.  States 
would  be  given  a  certain  amount  of  time  to  promul- 
gate water  quality  standards  consistent  with  these 
regulations  and  acceptable  to  the  Administrator.  If 
no  acceptable  state  water  quality  standards  are 
enacted,  the  Administrator  would,  pursuant  to  cer- 
tain procedures,  enact  water  quality  standards  for 
such  state.  If  the  Administrator  determines  that 
violations  of  such  standards  are  occurring,  he  shall 
notify  the  violators  and  the  water  pollution  control 
agency  of  the  affected  state  of  his  determination 
and  of  the  remedial  action   required  to  achieve 
compliance.  If  the  violation  does  not  cease,  penal- 
ties and  procedures  for  enforcement  of  the  stan- 
dards  are   provided,   along   with   procedures   for 
hearings,  investigations,  and  civil  actions.  Within  a 
certain    time    period    the    Administrator    would 
publish  a  list  of  highly  dangerous  pollutants  and 
propose  effluent   limitations  on  such   pollutants. 
(Smiljanich-Florida) 
W71-11503 


ORGANIZATIONAL  FRAMEWORK  OF  STATE 
AND  REGIONAL  WATER  POLLUTION  CON- 
TROL BOARDS. 

California  Water  Resources  Control  Board,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  05G 
W71-11510 


CLEAN  LAKES  ACT  OF  1971  (A  BILL  TO 
AMEND  THE  FEDERAL  WATER  POLLUTION 
CONTROL  ACT,  AS  AMENDED,  AND  FOR 
OTHER  PURPOSES). 

House  Bill  6486, 92d  Cong,  I  st  Sess  ( 1 97 1 ).  9  p. 

Descriptors:  'Lakes,  'Pollution  abatement, 
'Treatment  facilities,  Government  finance,  Ecolo- 
gy, Fresh  water,  Navigable  waters,  Eutrophication, 
Economic  impact,  Environmental  effects,  Water 
pollution  effects,  Social  aspects,  Water  pollution, 
Water  pollution  control.  Standards,  Water  quality! 
Water  quality  control,  Grants,  Operation  and  main- 
tenance, Waste  water  disposal,  Waste  water  treat- 
ment, Legal  aspects,  Legislation,  Financing. 

To  emphasize  the  need  for  this  amendment  to  the 
Federal  Water  Pollution  Control  Act,  the  adverse 
social,  economic,  and  ecological  effects  of  lake  pol- 
lution are  specified  in  the  initial  sections  of  the 
proposed  bill.  The  purpose  of  the  proposed  bill  is  to 
provide  a  comprehensive  and  coordinated  action 
program,  using  the  latest  technology  and  available 
resources,  to  enhance  the  quality  of  public  fresh 
water  navigable  lakes  in  urban  and  rural  areas  of 
the  United  States,  with  particular  attention  given  to 
small  community  lakes.  To  achieve  this  purpose, 
the  bill  authorizes  the  Administrator  of  the  En- 
vironmental Protection  Agency  to  increase  the 
federal  share  of  construction  costs  to  65%  for  treat- 
ment works  located  in  areas  near  fresh  water 
navigable  lakes.  In  addition  to  the  requirements  for 
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normal  grants,  these  increased  grants  are  subject  to 
other  conditions  of  operation  and  maintenance. 
The  bill  authorizes  additional  appropriations  to 
meet  this  increase  and  sets  the  maximum  amounts 
allowable  to  any  one  state  or  interstate  agency.  The 
criteria  for  approving  grant  applications  under  the 
proposed  amendment  are  specified.  Penalties  are 
established  for  discharging  water  into  lakes 
covered  by  the  bill  in  violation  of  water  quality 
standards.  (Gallagher-Florida) 
W71-1I511 


DETERGENT  POLLUTION  CONTROL  ACT  OF 
1971  (A  BILL  TO  AMEND  THE  FEDERAL 
WATER  POLLUTION  CONTROL  ACT  TO 
ESTABLISH  STANDARDS  AND  PROGRAMS 
TO  ABATE  AND  CONTROL  WATER  POLLU- 
TION BY  SYNTHETIC  DETERGENTS). 
House  Bill  7725,  92d  Cong,  1st  Sess  ( 1971 ).  14  p. 

Descriptors:  'Water  pollution  control,  'Eutrophi- 
cation,  'Detergents,  'Phosphates,  Legislation, 
Water  law,  Federal  government,  Water  pollution, 
Standards,  Water  pollution  effects,  Alkylbenzene 
sulfonates,  Water  pollution  sources,  Aquatic  algae. 
Public  health,  Biodegradation,  Toxicity,  Contracts, 
Grants,  Research  and  development.  Inspection, 
Federal  jurisdiction. 

Surface  and  groundwaters  in  the  United  States  are 
being  seriously  polluted  and  degraded  by  the 
discharge  into  such  waters  of  synthetic  detergents. 
In  order  to  abate  such  pollution  the  Federal  Water 
Pollution  Control  Act  would  be  amended  by  the 
Detergent  Pollution  Control  Act  of  1971.  The 
federal  government  would  provide  assistance  in  the 
development  of  pollution-free  detergents.  The  En- 
vironmental Protection  Agency  would  establish 
standards  of  water  eutrophication  ability, 
biodegradability,  toxicity,  and  of  effects  on  the 
public  health  and  welfare  which  would  have  to  be 
met  by  all  detergents.  Procedures  for  establishing 
such  standards  are  herein  set  forth.  Such  standards 
would  have  to  be  met  by  June  30,  1 973.  Detergents 
not  in  compliance  would  be  proceeded  against  and 
condemned.  Further  enforcement  provisions  and 
judicial  procedures  are  set  forth.  Provision  is  also 
made  for  the  inspection  of  manufacturing  facilities, 
and  the  sampling  of  both  domestic  and  imported 
detergents.  (Robinson-Florida) 
W71-115I6 


STREAM     POLLUTION     AND     SPECIAL     IN- 
TERESTS, 

For  primary  bibliographic  entry  see  Field  05B. 
W71-11520 


ENFORCEMENT  (WATER  QUALITY 

REQUIREMENTS). 

California  Water  Resources  Control  Board,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-II522 


A  BILL  TO  AMEND  THE  FISH  AND  WILDLIFE 
COORDINATION  ACT  TO  PROVIDE  ADDI- 
TIONAL PROTECTION  TO  MARINE  AND  WIL- 
DLIFE ECOLOGY  BY  PROVIDING  FOR  THE 
ORDERLY  REGULATION  OF  DUMPING  IN 
THE  OCEAN,  COASTAL,  AND  OTHER 
WATERS  OF  THE  UNITED  STATES. 

House  Bill  76 1 9,  92d  Cong,  I  st  Sess  ( 1 97 1 ).  5  p. 

Descriptors:  'Waste  disposal,  'Water  pollution 
control,  'Permits,  'Administrative  agencies,  Water 
pollution.  Ecology,  Environment,  Environmental 
effects,  Wildlife,  Wildlife  conservation,  Oceans, 
Wildlife  habitats,  Estuaries,  Legal  aspects, 
Remedies,  Water  quality,  Water  quality  control, 
Federal  government,  Legislation. 

Under  the  provisions  of  this  proposed  legislation, 
intended  to  protect  marine  and  wildlife  ecology, 
the  Administrator  of  the  Environmental  Protection 


Agency,  the  Secretary  of  the  Interior,  and  the 
Secretary  of  the  Army  would  establish  standards 
for  waste  discharges  which  might  harm  the  ecology 
of  ocean,  coastal,  and  other  waters.  Such  standards 
shall  require  the  presentation  of  sufficient  evidence 
to  prove  no  ecological  danger  from  the  proposed 
materials  at  the  proposed  site.  The  standards  would 
be  enforced  by  both  the  federal  and  state  govern- 
ments, and  both  federal  and  state  governments 
would  be  subject  to  them.  Any  state  standard 
established  must  meet  the  minimum  federal  stan- 
dards. All  persons  or  agencies  applying  for  a 
discharge  permit  must  furnish  reports  as  required 
by  the  Administrator.  Jurisdiction  to  restrain  viola- 
tions of  the  legislation  is  in  the  federal  district 
courts.  A  civil  penalty  ranging  from  $5,000  to 
$10,000  is  imposed  for  violations.  Upon  enact- 
ment, all  prior  permits  for  such  discharges  will  be 
terminated.  (Hart-Florida) 
W7I-11533 


WATER  QUALITY  CONTROL  PLANS. 

California  Water  Resources  Control  Board,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-1I542 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED. 

House  Bill  907, 92d  Cong,  1  st  Sess  ( 1971).  15  p. 

Descriptors:  'Federal  government,  'Grants,  'Ad- 
ministration, 'Pollution  abatement,  Federal  ju- 
risdiction, State  governments,  State  jurisdiction, 
Regulation,  Standards,  Research  and  development, 
Water  pollution  control,  Water  quality,  Adminis- 
trative agencies,  Government  finance,  Inspection, 
Legal  aspects.  Water  policy,  Research  facilities, 
Waste  treatment. 

Under  this  proposed  legislation  the  Administrator 
of  the  Environmental  Protection  Agency  shall  con- 
duct, in  the  Agency  and  with  other  appropriate 
public  authorities  and  private  institutions  and  in- 
dividuals, the  coordination  of  research  and  studies 
into  the  causes,  control,  and  prevention  of  water 
pollution  and  the  enhancement  of  waste  water 
reuse  technology.  In  carrying  out  these  duties  the 
Administrator  is  authorized  to:  ( 1 )  collect  and  dis- 
seminate information  and  recommendations 
through  all  appropriate  means;  (2)  make  grants 
and  enter  into  contracts  with  public  or  private 
agencies,  institutions  and  individuals;  (3)  secure 
the  assistance  of  experts,  scholars,  and  consultants; 
(4)  establish  and  maintain  research  fellowships  in 
the  Agency;  and  (5)  provide  training  for  in- 
dividuals and  support  training  projects  relating  to 
the  causes,  prevention,  and  control  of  water  pollu- 
tion. The  Administrator  is  also  directed  to  establish 
and  maintain  field  laboratories  and  research  facili- 
ties for  the  conduct  of  research  relating  to  the 
causes,  control,  and  prevention  of  water  pollution. 
Funds  are  made  available  to  the  Administrator 
from  which  he  shall  make  allotments  to  the  several 
states,  in  accordance  with  specified  regulations,  on 
the  basis  of  population,  extent  of  water  pollution, 
and  financial  need.  (Horwitz-Florida) 
W7I-I  1547 


POWER  OF  LEGISLATURE  TO  AUTHORIZE 
POLLUTION  OF  FISHERIES. 

Harvard  Law  Review,  Vol  46,  p  165-166,  1933.  2 
P 

Descriptors:  'Virginia,  'Fisheries,  'Tidal  waters, 
•Sewage  disposal,  State  governments.  Legislation, 
Legal  aspects,  Water  pollution,  Navigation,  Judi- 
cial decisions,  Regulation,  Federal  government. 

In  Virginia,  the  legislature  has  the  power  to 
authorize  actions  which  render  the  state's  tidal 
water  unfit  for  fishing.  Except  on  grounds  of  policy, 
it  appears  that  state  waters,  like  public  lands,  are 
the  state's  to  do  with  as  it  sees  fit  as  long  as  in- 
terstate or  foreign  commerce  is  not  molested.  A 


contrary  prevailing  doctrine  is  that,  apart  from 
limitations  of  the  Federal  Constitution,  a  state  may 
not  alienate  areas  under  tidal  waters  when  the 
public  interest  in  navigation  might  thereby  be  en- 
dangered. The  usual  assertion  is  that  the  state  holds 
title  as  trustee  for  the  benefit  of  the  people.  In  En- 
gland, the  public  right  of  navigation  could  not  be 
destroyed  by  alienation.  A  desire  to  annual  unwise 
grants  of  uniquely  valuable  portions  of  the  public 
domain  led  some  American  courts  to  extend  the 
English  doctrine.  Although  most  cases  can  be 
rested  on  protection  of  navigation,  a  corresponding 
public  right  in  fishing  is  sometimes  mentioned. 
(Shelnut-Florida) 
W71-I1548 


A  BILL  TO  PROHIBIT  DISCHARGE  OF  ANY 
MILITARY  MATERIAL  OR  OTHER  REFUSE 
INTO  NAVIGABLE  WATERS  OF  THE  UNITED 
STATES  OR  INTO  INTERNATIONAL  WATERS, 
AND  FOR  OTHER  PURPOSES. 
House  Bill  6884,  92d  Cong,  1st  Sess  ( 197 1 ).  3  p. 

Descriptors:  'Military  aspects,  'Waste  disposal, 
•Federal  government,  'Hazards,  Chemical  wastes. 
Radioactive  wastes,  Radioactive  waste  disposal, 
Administrative  agencies,  Ultimate  disposal,  En- 
vironment, Legislation,  Navigable  waters,  United 
States. 

The  discharge  into  navigable  waters  of  the  United 
States  or  international  waters  of  any  munitions;  any 
chemical,  biological,  or  radiological  warfare 
agents;  any  other  military  material;  or  any  other 
refuse,  is  prohibited  by  this  proposed  legislation  un- 
less in  accordance  with  a  certificate  issued  by  the 
Environmental  Protection  Agency.  The  Secretary 
of  Defense  shall  inventory  existing  munitions; 
chemical,  biological  and  radiological  agents;  and 
other  material  which  might  endanger  man  or  the 
environment  through  disposal.  He  shall  also  deter- 
mine the  ultimate  safe  retention  date  and  the  best 
disposal  method.  This  data  shall  be  submitted  to 
the  Environmental  Protection  Agency.  Before  the 
acquisition  of  other  materials  which  may  endanger 
man  or  the  environment  upon  disposal,  the  Secre- 
tary of  Defense  shall  submit  identical  data  on  the 
items  proposed  for  acquisition  to  the  Environmen- 
tal Protection  Agency  and  to  Congress.  (Hart- 
Florida) 
W71-11550 


CERTIFICATION    OF   FACILITIES   FOR    TAX 
AMORTIZATION  PURPOSES. 

For  primary  bibliographic  entry  see  Field  05D. 
W71-11558 


A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED, 
TO  PROVIDE  FINANCIAL  ASSISTANCE  FOR 
RIVER  BASIN  PROGRAMS. 

House  Bill  1720,  92nd  Cong,  1st  Sess  ( 1971 ).  4  p. 

Descriptors:  'Federal  government,  'Grants, 
•Water  quality  control,  *Water  districts,  Ground- 
water basins,  State  governments.  Local  govern- 
ments, Financing,  Pollution  abatement,  Standards, 
Research  and  development,  Treatment  facilities, 
Waste  treatment,  Watersheds  (Basins),  River 
basins,  Administration,  Operation  and  main- 
tenance, Water  pollution  control,  Government 
finance,  Legal  aspects,  Administrative  agencies. 
Identifiers:  *Water  Pollution  Control  Act. 

The  Secretary  of  the  Interior  would  be  authorized 
by  this  Bill  to  make  grants  to  intrastate  basin  water 
quality  management  agencies  having  water  quality 
jurisdiction.  Such  grants  may  not  exceed  50  per- 
centum  of  the  administrative,  investigatory,  opera- 
tor training,  and  inspection  costs  of  a  water  quality 
management  plan  capable  of  being  implemented. 
Intrastate  agency  plans  must  be  consistent  with  ap- 
plicable water  quality  standards  and  have  been  ap- 
proved by  the  appropriate  state  agencies  consistent 
with  state  statutes.  The  Secretary  must  also  deter- 
mine that  the  intrastate  agency  is  capable  of  ex- 
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ecuting  such  plans.  A  basin  water  quality  manage- 
ment plan  shall  provide  for  comprehensive  water 
quality  management  for  a  basin,  such  as  control  of 
waste  sources,  construction,  operation,  and  main- 
tenance of  waste  treatment  facilities,  control  of 
flow,  diversion,  or  impounding  of  basin  water,  and 
techniques  for  financing  and  distributing  the  cost  of 
waste  treatment  facility  construction  and  opera- 
tion, as  well  as  other  measures  necessary  for  effec- 
tive basin  water  quality  management.  The  Secreta- 
ry must  approve  plans  under  guidelines  set  out  in 
the  Bill  before  authorizing  the  grant.  Such  grants 
shall  be  computed  separately  from  those 
authorized  for  state  and  interstate  agencies.  (Hor- 
witz-Florida) 
W71-1I584 


WASTE  DISCHARGE  PERMIT  AND  REPORT- 
ING REQUIREMENTS. 

Montana  State  Board  of  Health,  Helena. 

For  primary  bibliographic  entry  see  Field  05D. 

W7I-11585 


WATERS  AND  WATERCOURSES-PERCOLAT- 
ING WATERS-POLLUTION. 

Michigan  Law  Review,  Vol  33,  p  462-464,  1935.  3 
),  1 2  ref. 

Descriptors:  'Water  pollution  sources,  *Oil  indus- 
ry,  'Percolating  water,  'Economic  justification, 
ludicial  decisions,  Legal  aspects,  Water  pollution, 
Water  pollution  control,  Subsurface  waters,  Public 
ights,  Industrial  wastes,  Riparian  rights,  Social 
ispects,  Industrial  production,  Pollution  abate- 
nent,  Exploitation,  Oily  water.  Reasonable  use. 

n  the  case  discussed  in  this  comment  defendant's 
»il  refinery  operations  contaminated  the  percolat- 
ng  waters  beneath  the  land.  This  water  formed  a 
lart  of  the  supply  for  plaintiffs  water  well  on  the 
djoining  land.  In  commenting  on  the  court's  ver- 
lict  for  defendant,  the  author  concludes  that  the 
ourt  adopted  the  minority  rule  as  to  the  pollution 
if  percolating  waters,  which  extends  the  principle 
hat  the  landowner  has  an  unlimited  right  to  use 
lercolating  waters  and  holds  that  what  one  may 
ake  as  a  matter  of  right  can  be  rendered  unavaila- 
le  by  pollution.  The  importance  of  the  case,  ac- 
ording  to  the  author,  is  the  court's  adoption  of  a 
ublic  policy  favoring  industrial  exploitation  of  a 
ector  geographically  suited  to  commercial 
evelopment.  The  author  discusses  other  English 
nd  American  nuisance  cases  where  this  aspect  of 
ublic  policy  has  been  used  in  deciding  the 
sasonableness  of  the  defendant's  use.  The  author 
otes  that  in  these  cases  the  use  of  public  policy  to 
eny  relief  was  limited  to  nonmaterial  injuries.  The 
uthor  concludes  that  public  policy  was  misused  in 
le  instant  case  since  the  injury  resulted  in  a  taking 
f  property  without  just  compensation.  (Gallagher- 
lorida) 
m-11594 


HE  LEGAL  AND  ECONOMIC   ASPECTS  OF 
OLLUTION, 

hicago  Univ.,  111.  Center  for  Policy  Study, 
or  primary  bibliographic  entry  see  Field  05G. 
'71-11608 


AWS    AND    REGULATIONS    RELATING    TO 
'ATER  POLLUTION  CONTROL  AFFECTING 
HE  DISTRICT  OF  COLUMBIA, 
•strict    of   Columbia    Dept.    of   Public    Health, 
'ashington,  DC.  Gov't  of  the  District  of  Colum- 
a,  Washington,  DC,  Dept.  of  Public  Health, 
ar  primary  bibliographic  entry  see  Field  05G. 
'71-11615 


JTERNATIONAL     CONTROL     OF     MARINE 
OLLUTION, 

sr  primary  bibliographic  entry  see  Field  05G. 
'71-11616 


STATEWIDE  STANDARDS  AND  CRITERIA 
FOR  MANAGEMENT  OF  SHORELAND  AREAS 
OF  MINNESOTA. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11617 


LEGAL    ASPECTS    OF   A    FEDERAL    WATER 
QUALITY  SURVEILLANCE  SYSTEM, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-II618 


ENVIRONMENTAL  FINANCING  ACT  OF  1970 
(A  BILL  TO  ESTABLISH  AN  ENVIRONMEN- 
TAL FINANCING  AUTHORITY  TO  ASSIST  IN 
THE  FINANCING  OF  WASTE  TREATMENT 
FACILITIES,  AND  FOR  OTHER  PURPOSES. 

House  Bill  338, 92d  Cong,  1st  Sess  ( 1971 ).  11  p. 

Descriptors:  'Government  finance,  'Administra- 
tive agencies,  'Waste  treatment,  'Treatment  facili- 
ties, Interest,  Water  pollution  treatment,  Financ- 
ing, Federal  government,  State  governments,  Local 
governments,  Loans,  Water  pollution,  Water  pollu- 
tion control,  Water  quality,  Water  quality  control. 

An  Environmental  Financing  Authority  would  be 
created  by  this  proposed  legislation  to  assure  the 
availability  of  funds,  at  reasonable  rates,  for  local 
and  state  governments  to  construct  waste  treat- 
ment works.  The  Authority  would  be  a  corporate 
body  supervised  by  the  Treasury  Department.  One 
director  is  appointed  by  the  Secretary  of  the  Trea- 
sury and  the  remaining  four  by  the  President.  The 
Authority  may  purchase  obligations  of  a  local 
government  issued  to  finance  waste  treatment  pro- 
jects when  it  is  certified  that  funds  are  not  other- 
wise available  at  reasonable  rates.  The  Secretary  of 
the  Treasury  is  authorized  to  advance  initial 
capital.  The  Authority  may  itself  issue  obligations 
which  may  be  purchased  by  the  Treasury  Depart- 
ment. The  Authority's  annual  loss  will  be  reim- 
bursed by  the  Treasury  Department.  The  Authority 
and  its  property  will  be  tax  exempt.  Realty  and 
obligations  of  the  Authority,  however,  are  subject 
to  taxation.  Obligations  of  the  Authority  are  lawful 
investments  for  funds  of  the  United  States  and  eligi- 
ble for  purchase  by  national  banks.  An  annual  re- 
port will  be  given  to  the  President  and  Congress. 
The  Authority  is  subject  to  the  Government  Cor- 
poration Control  Act.  (Hart-Florida) 
W71-11619 


CLEAN  WATER  FINANCING  ACT  OF  1971  (A 
BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED, 
TO  PROVIDE  FINANCIAL  ASSISTANCE  FOR 
THE  CONSTRUCTION  OF  WASTE  TREAT- 
MENT FACILITIES,  AND  FOR  OTHER  PUR- 
POSES. 
House  Bill  860,  92d  Cong,  1st  Sess  ( 197 1 ).  5  p 

Descriptors:  'Financing,  'Government  finance, 
•Water  pollution  control,  'Waste  treatment,  Pollu- 
tion abatement.  Water  quality,  Water  quality  con- 
trol, Administrative  agencies.  Federal  government, 
State  governments,  Treatment  facilities,  Capital 
costs,  Capital  supply. 
Identifiers:  Water  Pollution  Control  Act. 

The  proposed  Clean  Water  Financing  Act  of  1971 
would  amend  the  Federal  Water  Pollution  Control 
Act  to  provide  financial  assistance  for  the  construc- 
tion of  waste  treatment  facilities  and  for  other  pur- 
poses. The  Secretary  is  authorized  to  incur  grant 
agreements  totalling  $4  billion,  of  which  $1  billion 
shall  be  available  for  four  consecutive  years 
beginning  June  30,  1971.  Sixty  per  cent  of  the 
funds  will  be  appropriated  in  the  ratio  that  each 
state's  population  bears  to  the  population  of  all 
states,  except  that  the  first  $100  million  will  be  al- 
located as  follows:  ( 1 )  50%  according  to  the  popu- 
lation ratio  and  50%  according  to  the  ratio  of  per 
capita  income;  (2)  20%  to  states  agreeing  to  pay 
25%  of  the  cost;  (3)  20%  to  states  with  the  most 
serious  pollution  abatement  problems  and  to  those 
states  which  can  use  funds  to  satisfy  basin-wide  pol- 


lution abatement  plans;  and  (4)  the  total  allocation 
under  1,  2  and  3  shall  not  exceed  the  amount 
obligated  during  the  preceding  fiscal  year.  Popula- 
tion shall  be  determined  according  to  the  last  year 
for  which  satisfactory  population  figures  are  availa- 
ble. (Hart-Florida) 
W71-1I620 


A  BILL  TO  AMEND  THE  PUBLIC  HEALTH 
SERVICE  ACT  TO  PROHIBIT  THE 
DISCHARGE  OF  ELEMENTAL  MERCURY 
AND  ITS  COMPOUNDS  INTO  THE 
NAVIGALBE  WATERS  OF  THE  UNITED 
STATES. 

House  Bill  1094,  92d  Cong,  1st  Sess  ( 1971 ).  3  p. 

Descriptors:  'Chemical  wastes,  'Waste  disposal, 
•Heavy  metals,  'Navigable  waters,  United  States, 
Administrative  agencies,  Administrative  decisions, 
Recreation,  Potable  water.  Foods,  Water  pollution, 
Water  pollution  sources,  Water  pollution  control, 
Water  quality,  Water  quality  control,  Legislation. 

Discharge  of  elemental  mercury  and  its  compounds 
into  navigable  waters  of  the  United  States  would  be 
prohibited  by  this  proposed  legislation.  The  Secre- 
tary of  Health,  Education  and  Welfare  is  to  be 
designated  as  prohibited  areas  those  navigable 
waters  used  for  drinking,  recreation,  other  activi- 
ties in  which  direct  contact  is  made  with  the  water, 
and  which  supply  food  for  human  consumption.  A 
fine  of  $10,000  is  levied  for  each  violation.  Ju- 
risdiction to  restrain  violations  would  be  in  the 
Federal  district  courts.  District  courts  shall  further- 
more be  empowered  to  subpeona  persons  for 
testimony  and  require  production  of  documents; 
the  contempt  power  may  be  used  to  enforce  this 
authority.  'Navigable  waters  of  the  United  States' 
means  all  portions  of  the  seas  within  the  jurisdic- 
tion of  the  United  States  and  all  inland  waters 
navigable  in  fact  and  in  law.  (Hart-Florida) 
W71-1I621 


A   BILL  TO  PROVIDE  FOR  CONSTRUCTION 

OF  CONTAINED  DREDGED  SPOIL  DISPOSAL 

FACILITIES  FOR   THE   GREAT   LAKES   AND 

CONNECTING  CHANNELS,  AND  FOR  OTHER 

PURPOSES. 

House  Bill  93 1 ,  9  2d  Cong,  1  st  Sess  ( 1 97 1 ).  4  p. 

Descriptors:  'Federal  government,  'Pollution 
abatement,  'Dredging,  'Waste  disposal,  Federal 
jurisdiction,  Administration,  Administrative  agen- 
cies. Regulation,  Legal  aspects,  Standards,  Control, 
Great  Lakes,  Water  pollution  control,  Water  pollu- 
tion sources,  Supervisory  control  (Power),  Treat- 
ment facilities,  Facilities,  Government  finance, 
Loans,  Financing,  Operation  and  maintenance. 

Open  water  disposal  of  dredged  spoil  from 
authorized  federal  navigation  projects  and  all  other 
sources  in  any  of  the  Great  Lakes  and  their  con- 
necting channels  shall  be  discontinued,  where  such 
spoil  has  been  dredged  from  an  area  which  the 
Secretary  of  the  Interior  has  determined,  after  con- 
sultation with  the  governors  concerned,  to  be  sig- 
nificantly polluted.  Such  disposal  shall  be  discon- 
tinued as  soon  as  the  Secretary  of  the  Army  deter- 
mines that  dredged  spoil  disposal  sites  are  availa- 
ble. The  Secretary  of  the  Army  is  authorized  to 
construct,  operate,  and  maintain  contained  spoil 
disposal  facilities  of  sufficient  capacity  to  meet  the 
requirements  of  this  bill  for  a  period  not  to  exceed 
ten  years.  Prior  to  construction  of  any  such  facility, 
the  appropriate  non-federal  interests  shall  agree  in 
writing  to:  ( 1 )  furnish  all  lands,  easements,  and 
rights-of-way  necessary  for  the  construction, 
operation,  and  maintenance  of  the  facility;  ( 2)  con- 
tribute 50  per  centum  of  the  construction  costs  to 
the  United  States;  (3)  hold  the  United  States  free 
from  damages  due  to  construction,  operation,  and 
maintenance;  and  (4)  maintain  the  facility  for 
disposal  purposes  in  a  manner  satisfactory  to  the 
Secretary  of  the  Army.  (Horwitz-Florida) 
W71-11622 
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A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  TO  INCREASE 
THE  PENALTY  FOR  POLLUTION  OF  THE 
WATER  BY  OIL. 

House  Bill  2522,  9 2d  Cong,  I  st  Sess  ( 1 97 1 ).  4  p. 

Descriptors:  *Federal  government,  'Legislation, 
•Oil  wastes,  'Oil,  Legal  aspects,  Federal  jurisdic- 
tion, Regulation,  Administration,  Administrative 
agencies,  Pollution  abatement,  Ships,  Water  pollu- 
tion sources,  Oily  water,  Supervisory  control 
(Power),  Water  policy,  Oceans,  Water  quality, 
Water  quality  control,  Water  pollution  control. 

Various  subsections  of  the  Water  Pollution  Control 
Act  would  be  amended  by  this  bill  to  increase  the 
Act's  coverage  and  provide  for  stronger  penalties. 
The  words  willful  or  negligent  are  added  to  section 
1 1  and  the  fine  imposed  by  paragraph  4  of  subsec- 
tion b  of  section  11  is  increased  from  $10,000  to 
$100,000.  The  Secretary  of  the  Department  in 
which  the  Coast  Guard  is  operating  shall  appoint  an 
Oil  Pollution  Hearing  Board  consisting  of  five 
members  to  investigate  any  violations  of  this  bill. 
The  Board  shall  submit  a  report  of  its  findings  to 
the  Secretary,  which  shall  include:  ( I )  evidence  of 
whether  or  not  the  violatation  occurred,  ( 2)  the 
identity  of  the  violators,  and  (3)  the  approximate 
number  of  gallons  of  oil  discharged.  The  Secretary 
shall  assess  against  any  owner  or  operator  found  by 
the  Board  to  have  committed  a  violation,  a  civil 
penalty  in  the  amount  of  $10  per  gallon  of  oil 
discharged.  The  Secretary  of  the  Treasury  shall 
withhold  clearance  for  all  vessels  owned  or 
operated  by  a  person  subject  to  this  penalty  unless 
a  bond  or  other  satisfactory  surety  is  obtained. 
Penalties  for  violators  based  on  vessel  weight  are 
likewise  increased.  (Horwitz-Florida) 
W71-11623 


POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11624 


WATERS       AND       WATERCOURSES-POLLU- 
TION--ACCRUAL  OF  CAUSE  OF  ACTION. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-1I625 


JOINT  LIABILITY  OF  INDEPENDENT 
WRONGDOERS  FOR  POLLUTION  OF  WATER 
COURSE. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-1I626 


ANIMALS  FERAE  NATURAE--COMMON- 
WEALTH  NOT  PERMITTED  TO  RECOVER 
DAMAGES  IN  TRESPASS  FOR  NEGLIGENT 
KILLING  OF  FISH  BY  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05C. 
W7I-I1627 


WATER    POLLUTION    CONTROL    IN    MISSIS- 
SIPPI, 

For  primary  bibliographic  entry  see  Field  0SG. 
W7I-1I628 


MERCURY  CONTROL  ACT  OF  1971  (A  BILL 
TO  PROVIDE  FOR  CONTROL  OF  THE  USE  OF 
THE  ELEMENT  MERCURY  OR  ITS  COM- 
POUNDS, AND  FOR  OTHER  PURPOSES). 

House  Bill  I  727,  92d  Cong,  1st  Sess  ( 197  I ).  2p. 

Descriptors:  'Federal  government,  'Legislation, 
'Pollution  abatement,  'Chemical  wastes,  Federal 
jurisdiction,  Regulation,  Standards,  Administra- 
tion, Metals,  Inorganic  compounds,  Public  health, 
Water  pollution  control,  Water  pollution  sources, 
Water  quality,  Water  quality  control,  Supervisory 
control  (Power),  Legal  aspects,  Water  policy,  In- 
spection, Industrial  wastes. 
Identifiers:  'Mercury. 


The  Congress  finds  that  the  metal  mercury  is  highly 
toxic  and  that  random  disposal  of  mercury  and  its 
compounds  is  highly  dangerous  to  the  balance  of 
nature,  the  purity  of  the  air,  and  the  health  and 
common  welfare  of  the  people  of  the  United  States. 
All  persons  who  use  more  than  100  pounds  per 
year  of  mercury  or  its  compounds  in  industrial  or 
manufacturing  processes  would  be  required  by  this 
bill  to  register  annually  with  the  Administrator  of 
the  Environmental  Protection  Agency,  submitting 
an  account  of  all  mercury  and  its  compounds  ob- 
tained, retained  in  manufacturing  usage,  sold,  or 
lost  by  ventilation,  water  wastes,  solid  disposal,  or 
product  contamination.  The  Administrator  shall 
provide  for  periodic  inspection  of  all  mercury  users 
required  to  register  and  shall  prescribe  such  regula- 
tions as  may  be  necessary  to  carry  out  this  bill. 
Violators  of  this  registration  requirement  may  be 
fined  not  more  than  $500  per  day  for  each  day  of 
violation.  When  the  Administrator  determines  that 
any  person  has  violated  any  provision  of  this  bill  or 
regulation,  he  shall  seek  injunctive  or  other  ap- 
propriate relief  in  the  appropriate  federal  court. 
(Horwitz-Florida) 
W71-11629 


PRIORITIES  FOR  DEVELOPING  LEGAL  AND 
ECONOMIC  RESEARCH  ON  WATER 
PROBLEMS, 

Jan  Van  Schilfgaarde. 

In:  Implementation  of  Regional  Research  in  Water- 
Related  Problems,  Law  School,  University  of 
Wisconsin,  Madison,  Wisconsin,  p  1-27,  1970,  27 
p,57ref. 

Descriptors:  'Water  resources  development, 
'Water  pollution  control,  'Social  aspects, 
•Economics,  Water  pollution,  Water  pollution 
sources,  Pollution  abatement,  Adoption  of  prac- 
tices, Decision  making,  social  function,  Evaluation, 
Economic  efficiency,  Research  and  Development, 
Data  collections,  Coordination,  Administration, 
Legal  aspects. 

In  order  to  explore  and  identify  approaches  to  im- 
plementing economic  and  legal  research  on  re- 
gional water-related  problems,  the  author  identifies 
the  problem  areas  in  water  resources  that  lend 
themselves  to  research  by  social  scientists  and 
discusses  means  to  implement  such  studies.  The  ef- 
fective development  of  water  resources  is  of  great 
importance  to  our  well-being.  Progress  in  water 
management  development,  operations,  and 
research  requires  a  thorough  understanding  of  the 
physical,  biological,  and  economic  facts  involved. 
In  terms  of  pollution  abatement,  such  understand- 
ing can  only  be  achieved  by  a  more  effective  and 
frequent  association  of  specialist  at  the  working 
level  in  the  respective  disciplines.  An  example  of 
interdisciplinary  research  deals  with  sedimentation. 
Sediment  is  thought  to  be  the  nation's  major  pol- 
luter. Considerable  research  effort  is  being  ex- 
pended to  study  sediment  movement  and  its  con- 
trol. A  major  function  for  economists  is  to  help  ar- 
rive at  a  rationale  as  to  what  approaches,  either  in 
research  or  in  practice,  are  most  likely  to  result  in 
an  acceptable  answer  to  the  problem.  Methods  for 
the  implementation  of  meaningful  research  are 
discussed.  Organizational  structure  is  not  as  impor- 
tant as  funding  or  personnel.  (Smiljanich-Florida) 
W7I-11630 


POLLUTION-PLEADING  UNDER  THE  CODE. 

Indiana  Law  Journal,  Vol  3,403-484,  1928,  2p. 

Descriptors:  'Indiana,  'Riparian  rights,  'Reasona- 
ble use,  'Adjudication  procedure,  Sewage  disposal, 
Relative  rights,  Remedies,  Riparian  land,  Judicial 
decisions,  Legal  aspects,  Water  pollution,  Waste 
disposal,  Damages,  Water  utilization,  Rivers, 
Waste  water. 

The  right  of  a  riparian  owner  to  have  a  stream  flow 
by  his  land  in  its  natural  condition  extends  to  both 
the  quality  and  quantity  of  the  water,  and  an  upper 
owner  has  no  right  to  use  his  land  or  the  water 
passing  thereby  so  as  to  cause  pollution.  However, 


the  right  of  a  lower  owner  is  subject  to  the  upper 
owner's  right  to  make  reasonable  use  of  the  water, 
and  whether  a  use  which  affects  the  purity  of  the 
water  is  reasonable  is  a  question  of  fact.  Under 
code  pleading,  when  defendant  has  entered  a 
general  denial,  it  is  proper  to  exclude  his  evidence 
supporting  a  contention  that  he  exercised  the  right 
of  reasonable  use  with  due  care.  This  would  be  a 
confession  and  avoidance  rather  than  a  general 
denial.  If  pleaded  correctly,  the  upper  owner  might 
make  a  valid  answer.  If  he  could  show  the  use  was 
reasonable.  If  the  use  was  unreasonable,  diligence 
and  due  care  would  be  no  defense.  The  only  excep- 
tion to  this  rule  of  pleading  is  in  the  case  of  eject- 
ment. (Shelnut-Florida) 
W71-1I631 


A  CHALLENGE  TO  THE  CALIFORNIA  WATER 
PLAN, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11632 


RULES      AND      REGULATIONS      COVERING 
DISPOSAL  OF  WASTES  FROM  WATERCRAFT. 

Texas  State  Dept.  of  Health,  Austin. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-11633 


CERTIFICATION   OF  CONFORMANCE   WITH 
WATER  QUALITY  STANDARDS. 

California  Water  Resources  Control  Board,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11634 


FINANCIAL  ASSISTANCE  PROGRAMS 

(GRANT  APPLICATION  PROCEDURES). 

California  Water  Resources  Control  Board,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11635 


QUALITY  CONTROL  AND  RE-USE  OF  WATER 
IN  CALIFORNIA, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11636 


CONTROL  OF  STREAM  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-U637 


RULE  AND  REGULATION  FOR  THE   REGIS- 
TRATION OF  FEEDLOTS. 

Nebraska  Water  Pollution  Control  Council,  Lin- 
coln. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-11638 


RULES  AND  REGULATIONS  CONCERNING 
STATE  CERTIFICATION  TO  APPLICANTS 
FOR  FEDERAL  LICENSES  OR  PERMITS  TO 
CONDUCT  ACTIVITIES  ON  NAVIGABLE 
WATERS  OF  THE  UNITED  STATES  FLOWING 
THROUGH  OR  BORDERING  THE  STATE  OF 
NEBRASKA. 

Nebraska  Water  Pollution  Control  Council,  Lin- 
coln. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-11639 


WATER    POLLUTION    CONTROL    LAWS    OF 
OREGON-PROBLEMS  OF  ENFORCEMENT, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-I  1641 


PRACTICAL  COMMENT:  A  LAWYER'S  POL- 
LUTION PRIMER, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-1I642 
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6F.  Nonstructural  Alternatives 


FLOOD  PLAIN  INFORMATION,  EAST 
BRANCH  PERKIOMEN  CREEK,  BUCKS  COUN- 
TY, PENNSYLVANIA. 

Corps  of  Engineers,  Philadelphia,  Pa. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-I1257 


FLOOD  PLAIN  INFORMATION,  MECKLEN- 
BURG COUNTY,  NORTH  CAROLINA, 
VOLUME  3.  MALLARD  CREEK,  TOBY  CREEK 
AND  DOBY  CREEK. 

Corps  of  Engineers,  Charleston,  S.C. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-1 1  258 


FLOOD     PLAIN     INFORMATION,     YELLOW 
CREEK     AND     LITTLE     YELLOW     CREEK, 
1ENNETTS  AND  STONY  FORKS,  AND  DIVER- 
SION CANAL,  MIDDLESBORO,  KENTUCKY. 
Corps  of  Engineers,  Nashville,  Tenn. 
?or  primary  bibliographic  entry  see  Field  04A. 
V7I-11259 


k  NEW  COURSE  TO  ARARAT, 

)ffice  of  the  Chief  of  Engineers  (Army),  Washing- 

on.D.C. 

ieorge  R.  Phippen. 

Vater  Spectrum,  Vol  3,  No   2,  p  8-15.  Summer 

971,6  illus,  5  photo. 

)escriptors:  'Flood  plains,  'Flooding,  *Land  use. 
dentifiers:  *  Flood  plain  management,  'Flood  plain 
se. 

lood  plain  management  combines  the  manage- 
>ent  of  land  and  water  into  a  single  focus,  and  al- 
)ws  for  appropriate  flood  plain  use.  Until  a  few 
ears  ago  the  focus  of  proposed  and  applied  solu- 
ons  to  flooding  had  been  on  the  modification  of 
le  flooding  aspect.  This  article  discusses  planning 
spects  of  flood  plain  management  and  Federal  in- 
olvement  in  flood  plain  management.  (Strachan- 
hicago) 
/71-II604 


LOOD-LOSS  REDUCTION:  THE  IN- 
EGRATED  APPROACH, 

olorado    Univ.,    Boulder.    Inst,    of    Behavioral 

pence. 

ilbert  F.  White. 

)urnal  Of  Soil  and  Water  Conservation,  Vol  25, 

o  5,   p    172-176.   September-October    1970,    2 

lioto,  2  tab,  6  ref. 

escriptors:  'Environment,  'Flood  damage, 
Planning,  'Multiple-purpose  prospects,  Flood 
am  insurance,  Land  use. 

lentifiers:  'Flood-loss  reduction,  'Integrated  ap- 
oach,  Natural  resources  planning. 

his  article  discusses  the  integrated  approach  to 
Jod-loss  reduction,  a  reorientation  in  all  aspects 
'  natural  resources  planning.  The  integrated  ap- 
oach  sees  management  of  land  and  water  as  em- 
oying  flood-loss  reduction,  water  storage,  irriga- 
>n  and  low  water  flow  control  as  means  to  achieve 
oader  social  aims  than  as  ends  in  themselves.  The 
wtral  question  involved  with  flood  hazards  is  seen 
whether  man  will  dominate  his  environment  with 
ructural  and  upstream  land  treatment  works  or 
Aether  he  will  try  to  harmoniously  adjust  to  his 
ivironment  with  additional  technical  tools  such  as 
>od  proofing,  flood  warnings,  land  use  regulation 
id  land  insurance.  The  integrated  approach  to 
>od-loss  reduction  allows  man  to  adjust  harmoni- 
isly  to  his  environment  because  of  its  use  of  alter- 
itive  means  and  aims.  (Strachan-Chicaeo) 
71-11609 


6G.  Ecologic  Impact  of 
Water  Development 


ENVIRONMENT:       A       CHALLENGE       FOR 
MODERN  SOCIETY, 

Indiana  Univ.,  Bloomington. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-I0971 


OPEN  SPACE  FROM  NATURAL  PROCESSES, 

Pennsylvania  Univ.,  Philadelphia. 

For  primary  bibliographic  entry  see  Field  06B. 

W7 1-10975 


EFFECT  OF  JOHN  DAY  DAM  ON  DISSOLVED 
NITROGEN  CONCENTRATIONS  AND  SAL- 
MON IN  THE  COLUMBIA  RIVER,  1968, 

Bureau  of  Commercial  Fisheries,  Seattle,  Wash. 
For  primary  bibliographic  entry  see  Field  081. 
W71-11018 


WEST  FORK  DES  MOINES  RIVER,  JACKSON, 
MINNESOTA,  LOCAL  PROTECTION  PRO- 
JECT. 

Army  Engineer  District,  Rock  Island,  111. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-I14I1 


ENVIRONMENTAL  PROBLEMS  IN  SOUTH 
FLORIDA. 

National  Academy  of  Sciences-National  Academy 
of  Engineering,  Washington,  D.C.  Environmental 
Studies  Board. 

Available  from  the  National  Technical  Information 
Service  as  PB-199  159,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Report  of  the  Environmental  Study 
Group  to  the  Environmental  Studies  Board,  March 
1970.  76  p. 

Descriptors:  'Environmental  effects,  'Regional 
analysis,  'Land  use,  'Flood  control,  Water  conser- 
vation, Water  pollution,  Swamps,  Pesticides,  'Air- 
ports, Water  quality,  Air  pollution,  National  parks. 
Public  health.  Nutrients. 

Identifiers:  'Environmental  surveys,  'Florida,  'Re- 
gional planning,  Land  development,  'Technology 
assessment,  'Everglades  National  Park,  Noise  pol- 
lution, Big  Cypress  Swamp,  Collier  County, 
Florida. 

The  study  applies  the  methods  of  technology  as- 
sessment to  help  solve  an  acute  environmental 
problem  in  South  Florida;  considers  environmental 
effects  of  building  a  jetport  near  Everglades  Park 
and  concludes  the  site  could  be  so  used  with 
adequate  safeguards  which  are  detailed;  recom- 
mends further  study  of  impact  of  a  commercial  jet- 
port  at  the  site;  and  strongly  suggests  intensified 
research  in  effect  of  insect  vectors  from  a  tropical 
reservoir  on  public  health. 
W71-1  1412 


ROCKFISH      CREEK,      NORTH      CAROLINA 
FLOOD  CONTROL  PROJECT. 

Corps  of  Engineers,  Wilmington,  N.C.  Wilmington 

District. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-11413 


Descriptors:  'Environmental  effects,  'Dams, 
'Reservoirs,  Recreation  facilities,  Idaho,  Irrigation, 
Electric  powerplants. 

Identifiers:  'Environmental  surveys,  Earthfills, 
Wildlife,  'Environmental  impact  statements, 
'Teton  Basin  Project,  Teton  River. 

The  project  involves  the  construction  of  the  Teton 
Dam  on  the  Teton  River.  This  earthfill  dam  will  be 
300  feet  in  height  above  streambed,  with  a  crest 
length  of  3,000  feet.  The  17-mile-long  Teton 
Reservoir  will  have  a  total  capacity  of  300,000 
acre-feet.  A  combined  power  and  pumping  plant 
will  be  constructed  consisting  of  two  10,000 
kilowatt  units  with  space  for  installation  of  a  third 
10,000  kilowatt  when  needed.  Teton  Dam  and 
Reservoir  will  eliminate  summer  and  winter  range 
utilized  by  big-game  animals.  Mitigation  measures 
are  planned  to  avoid  the  crowding  of  big-game 
animals  on  the  remaining  habitat  upstream,  par- 
ticularly during  the  winter  season.  The  construc- 
tion of  Teton  Dam  and  impoundment  of  the  water 
will  create  an  important  recreation  area.  The 
resources  that  will  be  involved  in  the  construction 
of  the  project  facilities  will  constitute  an  irreversi- 
ble commitment.  Also,  alteration  of  the  aesthetics 
of  the  canyon  and  possible  impairment  of  the  fish 
and  wildlife  resources  are  irreversible.  The  com- 
mitment of  the  water  for  irrigation  with  secondary 
power  producing  benefits  would  not  be  irreversible 
or  irretrievable  if  higher  uses  should  arise  at  some 
future  time. 
W71-11414 


STUART  GULCH  DAM,  IDAHO,  PROJECT. 

Corps  of  Engineers,  Walla  Walla,  Wash.  Walla 
Walla  District. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  722,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Draft  Environmental  Statement 
Walla  Walla,  5  April  1971.  8  p. 

Descriptors:      'Environmental     effects,     'Dams, 
'Idaho,  'Flood  control,  Construction,  Silts,  Idaho. 
Identifiers:  'Environmental  surveys,  'Environmen- 
tal impact  statements,  'Boise. 

Stuart  Gulch  project  consists  of  a  local  flood  deten- 
tion dam  on  the  intermittent  stream  in  Stuart 
Gulch,  a  minor  tributary  of  the  Boise  River.  The 
damsite  is  located  about  3,500  feet  upstream  from 
the  mouth  of  Stuart  Gulch  in  the  foothills  im- 
mediately north  of  the  city  of  Boise,  Idaho.  The 
dam  would  be  an  earthfull  structure  54  feet  in 
height  and  1,054  feet  in  length.  About  194  acres  of 
land  would  be  required,  eliminating  one  farmstead. 
A  permanent  impoundment  would  not  be  main- 
tained behind  the  dam.  The  existing  character  of 
the  land  in  the  project  area  will  be  affected  by 
periodic  short-term  inundation  and  silt  deposition. 
Temporary  disturbances  will  occur  during  the  con- 
struction activity. 
W71-11415 


CLEAR  CREEK,  TEXAS,  FLOOD  CONTROL. 

Army  Engineer  District,  Galveston,  Tex. 

For  primary  bibliographic  entry  see  Field  04 A. 

W71-11416 


THE  NATIONAL  ENVIRONMENTAL  SCIENCE 
TRIANGLE, 

Senate,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-11440 


TETON  BASIN  PROJECT,  IDAHO,  APRIL, 
1971. 

Bureau  of  Reclamation,  Washington,  D.C. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  688,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Draft  Environmental  Statement, 
Wash.  D.C,  May  1971.  16  p. 


U.  S.  NAVY  R  AND  D  EFFORTS  IN  ENVIRON- 
MENTAL PROTECTION, 

Naval  Oceanographic  Office,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-11450 


THE  STATE  OF  KNOWLEDGE  WITH  REGARD 
TO  THE  EFFECTS  OF  PHYSICAL  AND  CHEMI- 
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CAL  ENVIRONMENTAL  CONDITIONS  ON 
MARINE  BIOTA  WITH  EMPHASIS  ON  THE 
LONG  ISLAND  SITUATION. 

New  York  Ocean  Science  Lab.,  Montauk.  Center 

for  the  Environment  of  Man. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-I1466 


THE  ECOLOGY  OF  THE  NORTH  CAROLINA 
COAST, 

North    Carolina    State    Univ.,    Raleigh.    Coastal 

Research  Program. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-11476 


ENVIRONMENTAL     PLANNING      ENHANCES 
FLOOD  CONTROL  PROJECT. 

For  primary  bibliographic  entry  see  Field  04A. 
W71-11612 


NATURAL  HAZARD  IN  HUMAN  ECOLOGICAL 
PERSPECTIVE:  HYPOTHESES  AND  MODELS, 

Clark  Univ.,  Worcester,  Mass. 

Robert  W.  Kates. 

Economic  Geography,  Vol  47,  No  3,  p  438-451. 

July  1971,  5  fig,  11  ref. 

Descriptors:  'Hazards,  *Model  studies,  *Ecology, 
•Environmental  effects. 

Identifiers:   'Natural  hazard,   'Adjustment,   'Hu- 
man ecological  perspective. 

General  and  specific  models  are  discussed  of  man's 
adjustment  to  natural  hazards,  a  continuous 
process  in  which  certain  extreme  happenings  are 
identified  as  hazards  of  natural  origin  and  harmful 
to  man.  The  perspective  focuses  on  man  as  the 
ecological  dominant.  Within  this  human  ecological 
perspective,  interactions  between  man  and  nature 
tend  to  be,  in  the  short  run,  stable,  homeostatic, 
and  self-regulating.  A  rudimentary  model  of  this 
short-run  process  of  human  adjustment  is  of  main 
concern.  Also  presented  are  global  hypotheses  of 
natural  hazards,  the  modeling  of  the  ecological  per- 
spective of  adjustment  within  a  general  systems 
framework,  and  finally,  the  general  model  is  ap- 
plied to  an  East  African  smallholder  agricultural 
community  where  drought  and  adjustment  to 
drought  form  essential  features  of  the  agricultural 
system.  (Strachan-Chicago) 
W71-U614 


07.  RESOURCES  DATA 
7A.  Network  Design 


AQUIFER-TEST  DESIGN,  OBSERVATION  AND 
DATA  ANALYSIS, 

Geological  Survey,  Washington,  D.C. 
Robert  W.  Stallman. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402-Price  40  cents.  Geological  Survey 
Techniques  of  Water-Resources  Investigations, 
Book  3,  Chapter  Bl,  1971.  26  p,  10  fig,  1  tab,  46 
ref. 

Descriptors:  'Aquifer  characteristics,  'Ground- 
water movement,  'Drawdown,  'Transmissivity, 
•Permeability,  Aquifers,  Storage  coefficient, 
Water  yield,  Water  wells,  Hydraulics,  Hydrogeolo- 
gy,  Specific  capacity,  Specific  yield,  Darcys  law. 
Identifiers.  'Aquifer  tests,  'Aquifer  evaluation. 

An  aquifer  test  is  a  controlled  field  experiment 
made  to  determine  the  hydraulic  properties  of 
water-bearing  and  associated  rocks.  The  test  is 
made  by  observing  groundwater  flow  that  is 
produced  by  known  hydraulic  boundary  conditions 
such  as  variations  of  head  along  a  connected 
stream,  pumping  wells,  changes  in  weight  imposed 
on  the  land  surface,  or  changes  in  recharge.  The 
hydraulic  boundary  conditions  may  be  imposed  as 


part  of  the  natural  hydrologic  system  or  by  an  act  of 
man.  In  this  report,  most  illustrative  material  is 
selected  from  analytical  solutions  for  those  situa- 
tions in  which  drawdowns  are  imposed  on  the 
aquifer.  Discussion  is  limited  to  aquifer  tests  involv- 
ing pumping  wells.  The  general  techniques 
described  are  equally  effective  for  analyzing  flows 
that  are  regulated  by  changing  stream  stages,  ex- 
cept that  time  and  space  scales  need  to  be 
modified.  Reader  familiarity  with  the  general  con- 
cept of  aquifer  testing  is  presumed.  (Knapp-USGS) 
W71-11264 


A  PROPOSED  STREAMFLOW  DATA  PRO- 
GRAM FOR  CALD70RNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

J.  R.  Crippen,  and  R.  M.  Beall. 

Geological   Survey  Open-file   report,   August   25, 

1 970.  82  p,  3  fig,  10  tab,  8  ref,  append. 

Descriptors:  'Streamflow,  'Project  planning, 
'Network  design,  'Data  collections,  'California, 
Hydrologic  data,  Reviews,  Evaluation,  Stream 
gages,  Flow  characteristics,  Flow  measurement, 
Water  yield,  Water  resources  development,  Gaging 
stations,  Statistical  models,  Mathematical  models, 
Regression  analysis. 

Identifiers:  'Sacramento  River  basin  (Calif), 
Streamflow  characteristics,  Basin  characteristics, 
Program  planning. 

The  streamflow  data  available  for  California  are 
evaluated  and  guidelines  for  planning  future  pro- 
grams are  presented.  Basic  steps  in  the  evaluation 
procedure  were  ( 1 )  definition  of  the  long-term 
goals  of  the  streamflow  data  program  in  quantita- 
tive form,  (2)  examination  and  analysis  of  all 
available  data  to  determine  which  goals  have  been 
achieved,  and  (3)  consideration  of  alternative  pro- 
grams and  techniques  to  meet  remaining  objec- 
tives. Deficiencies  in  the  present  network  are 
pointed  out,  and  a  streamflow  data  program  is 
proposed  for  the  future.  ( Woodard-USGS) 
W71-1I360 


MEMBRANE    FILTER    TECHNIQUE   INNOVA- 
TIONS, 

Denver  Board  of  Water  Commissioners,  Colo. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-I  1499 


7B.  Data  Acquisition 


FRACTIONATION  OF  INORGANIC 

PHOSPHATE  IN  CALCAREOUS  LAKE  SEDI- 
MENTS, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Lab. 

J.  D.  H.  Williams,  J.  K.  Syers,  R.  F.  Harris,  and  D. 

E.  Armstrong. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  2,  p  250-255,  1971.  8  fig,  9  tab,  31  ref.  B- 

022-WIS. 

Descriptors:  'Analytical  techniques,  'Distillation, 
•Phosphorus,  Calcarious  soils,  Lakes,  Sediments, 
Iron,  Aluminum,  Calcium,  Calcite,  Sorption, 
Phosphates. 

Identifiers:  Inorganic  phosphates,  Reagents,  Calci- 
um fluoride,  Fractionation  procedure,  Lake  Win- 
gra  (Wis),  Lake  Monona  (Wis),  Lake  Mendota 
(Wis),  Lake  Delavan  (Wis),  Lake  Geneva  (Wis). 

Previous  fractionation  procedures  for  inorganic 
phosphorus  of  calcareous  soils  and  lake  sediments 
have  underestimated  nonoccluded  iron-and  alu- 
minum-bound phosphorus  and  overestimated  calci- 
um-bound and  occluded  iron-bound  phosphorus. 
The  authors  propose  a  fractionation  scheme  for  in- 
organic phosphorus  of  calcareous  materials  com- 
prising successive  single  extractions  with  sodium 
hydroxide,  citrate-dithionite-bicarbonate,  and 
hydrogen  chloride.  The  procedure  removed  90%  of 
trie  total  inorganic  phosphorus  from  lime-enriched 
sediments  of  Wisconsin  hardwater  lakes.  (Wilde- 
Wisconsin) 
W7I-I  1005 


A  METHOD  FOR  CONFIRMATION  OF  OR- 
GANOPHOSPHORUS  COMPOUNDS  AT  THE 
RESIDUE  LEVEL, 

Food  and  Drug  Administration,  Perrine,  Fla.  Per- 
rine  Primate  Research  Branch. 
M.  T.  Shafik,  Diane  Bradway,  and  Henry  F.  Enos. 
Bulletin    for    Environmental    Contamination    and 
Toxicology,  Vol  6,  No  l,p  55-66,  1971.  2 fig,  2 tab 
8  ref. 

Descriptors:  'Organophosphorus  compounds, 
•Analytical  techniques.  Hydrolysis,  Gas  chro- 
matography, Insecticides,  Pesticides, 
Phosphothidate  pesticides,  Analysis,  Measurement. 
Identifiers:  'Residue  level,  Trialkyl  phosphates,  Di- 
alkyl  phosphates. 

Determination  of  the  optimum  conditions  necessa- 
ry to  obtain  maximum  hydrolysis  of  a  wide  variety 
of  organophosphorus  insecticides  to  their  cor- 
responding dialkyl  phosphates  or  thiophosphates 
was  the  purpose  of  this  investigation.  A  very  useful 
confirmatory  procedure  was  found  using  the  ap- 
propriate hydrolysis  conditions  coupled  with  gas 
chromatography.  Three  methods  are  presented  for 
the  hydrolysis  and  alkylation  of  insecticides  con- 
taining alkyl  phosphate  groups.  General 
procedures  are  given  with  specific  details  concern- 
ing the  normality  of  base  needed  and  the  time  and 
temperature  of  hydrolysis.  The  products  resulting 
from  each  of  the  hydrolysis  procedures  are 
identified  and  quantitated  by  the  gas  chromato- 
graphic method.  The  most  generally  applicable 
method  (Method  1)  involves  hydrolysis  of  or- 
ganophosphate  under  various  conditions  and  al- 
kylation of  the  entire  hydrolysate,  and  can  be  ap- 
plied to  both  microgram  and  nanogram  quantities 
of  most  dimethyl-substituted  organophosphorus  in- 
secticides, as  well  as  many  of  the  diethy-substituted 
compounds.  The  only  compounds  which  did  not 
give  satisfactory  hydrolysis  by  this  procedure  were 
in  those  groups  containing  diethyl  phosphate  and 
diethyl  phosphorothiolate  moieties  and  the  three 
compounds  Dursban,  malathion  and  Guthion.  Ad- 
ditional information  concerning  the  identity  of  or- 
ganophosphorus insecticides  may  be  obtained 
using  the  hydrolysis  procedures  described.  (Jones- 
Wisconsin) 
W71-11007 


DIFFERENCES  IN  ABUNDANCE  OF  BENTHOS 
AND  RELIABILITY  OF  ITS  ASSESSMENT  IN 
SEVERAL  LAKE  HABITATS, 

Warsaw  Univ.  (Poland).  Chair  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-11010 


DETERMINATION  OF  MERCURY  IN  BIOLOG- 
ICAL AND  ENVIRONMENTAL  SAMPLES  BY 
NEUTRON  ACTIVATION  ANALYSIS, 

Western  New  York  Nuclear  Research  Center,  Inc., 

Buffalo.  , 

For  primary  bibliographic  entry  see  Field  05B. 

W71-1I036 


MODEL  ECOSYSTEM  FOR  THE  EVALUATION 
OF  PESTICIDE  BIODEGRADABILITY  AND 
ECOLOGICAL  MAGNIFICATION, 

Illinois  Univ.,  Urbana.  Dept.  of  Zoology;  and  Il- 
linois Univ.,  Urbana.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  05B. 
W7I-11067 


GULF  STREAM  AND  MIDDLE  ATLANTIC 
BIGHT:  COMPLEX  THERMAL  STRUCTURE 
AS  SEEN  FROM  AN  ENVIRONMENTAL 
SATELLITE, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Hillcrest  Heights,  Md.,  National  Environmen- 
tal Satellite  Service. 
P.  K.  Rao,  A.  E.  Strong,  and  R.  Koffler. 
Science,  Vol  173,  No  3996,  p  529-530,  August  6, 
1971.  2p,  1  fig,  2ref. 

Descriptors:  'Water  temperature,  'Oceans, 
'Gulfs,   'Remote  sensing,   •Satellites  (Artificial), 
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Analytical  techniques.  Infrared  radiation,  Photo- 

grammetry. 

Identifiers:  'Water  temperature  (Gulf  Stream). 

High-resolution  infrared  imagery  from  the  ITOS  1 
satellite  demonstrates  the  utility  of  synoptic  sea- 
lurface  temperature  information.  The  northern 
idge  of  the  Gulf  Stream,  the  slope  waters,  and  the 
helf  waters  display  complex  thermal  charac- 
eristics  with  distinct  temperature  gradients 
eparating  these  three  water  masses.  This  type  of 
nformation  can  be  very  useful  for  increasing  un- 
lerstanding  of  many  physical  phenomena  that 
ccur  over  Earth's  oceans. 
V71-11086 


FFECTS  OF  EXPOSURE  ON  THE  CATCH  OF 
AIN  GAUGES, 

/ater  Research  Association,  Medmenham   (En- 
land).  Resources  Group. 
I.J.  Green. 

I  Wellington  Symposium  -  The  Results  of 
esearch  on  Representative  and  Experimental 
asins;  December  1-8,  1970,  New  Zealand:  New 
ealand  Journal  of  Hydrology,  Vol  19,  No  2,  p  55- 
1,1970.  17  p,  10fig,5tab,  11  ref. 

escriptors:    'Rain   gages,   'Calibrations,   Instru- 
entation,  On-site  tests.  Rainfall,  Standards,  Water 
easurement,  Measurement, 
entifiers:  'Experimental  watersheds. 

nited  Kingdom  Meteorological  Office  Mk-2  gages 
ere  installed  at  various  heights  above  ground  and 
eir  catch  compared  with  that  of  a  nine-hole  gage 
ounted  close  to  the  ground.  An  experiment  was 
ivised  to  examine  the  effect  of  rim  height  on 
tch  and  also  the  effect  of  the  size  of  an  anti- 
lash  grid  surround.  Various  values  of  wind  speed 
d  rain  inclination  were  considered.  A  Mk-2  gage 
th  rim  at  30.5  cm  caught  3.2%  less  than  the  mean 
tch  of  the  nine-hole  gage,  and  when  a  Mk-2  with 
n  at  30.5  cm  was  surrounded  by  a  turf  wall  the 
tch  was  within  1%  of  the  mean  catch  of  the  nine- 
le  gage.  IRPG  and  Mk-2  funnels  at  1  meter  and  2 
sters  caught  4%,  6%  and  10%,  respectively,  less 
in  the  mean  catch  of  a  nine-hole  gage.  A  5-inch 
ge  set  in  a  pit  with  its  rim  flush  with  the  ground 
rface  and  surrounded  by  a  90X90  cm  polystyrene 
d  caught  2.5%  more  than  the  mean  catch  of  the 
le-hole  gage.  The  hillside  nine-hole  gage,  facing 
o  the  predominant  rain  direction,  did  not  exhibit 
idence  of  in-splash  and  showed  a  6%  greater 
tch  than  the  hilltop  gage.  The  difference  between 
:  hillside  nine-hole  gage  and  the  other  gages 
>unted  at  30.5  cm  perpendicular  to  the  slope  and 
tical  was  8%  and  26%  respectively.  The  effect  of 
i  height  on  loss  of  catch  was  highly  significant 
t  in-splash  was  not  significant  above  a  rim  height 
7.5cm.(Knapp-USGS) 
Ml  1 100 


SIGN  OF  A  HAND-PORTABLE  RAINFALL- 
dULATING  INFILTROMETER,  WITH  TRIAL 
SULTS  FROM  THE  OTUTIRA 

TCHMENT, 

likato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 
th  Sciences. 
J.  Selby. 

Wellington  Symposium  -  The  Results  of 
search  on  Representative  and  Experimental 
'ins;  December  1-8,  1970,  New  Zealand:  New 
iland  Journal  of  Hydrology,  Vol  9,  No  2  p  1 17- 
!,  1970.  1 6  p,  7  fig,  1 8  ref. 

icriptors:  'Infiltrometers,  'Rainfall  simulators, 
filtration,  'Instrumentation,  Calibrations,  Per- 
ation,  Soil  water  movement,  Simulated  rainfall, 
id  management.  Soil  conservation.  Erosion  con- 

ntifiers:  'New  Zealand,  'Experimental 
ersheds. 

nparison  of  the  relative  rate  of  infiltration  of 
cipitation  into  the  soil  is  an  important  part  of 
lies  of  the  effectiveness  of  various  treatment 
dices  in  reducing  runoff  and  erosion.  An  instru- 


ment was  constructed,  based  on  a  United  States 
Geological  Survey  design,  which  requires  only  one 
man  and  little  water  to  run  tests.  It  is  rugged  in  con- 
struction, does  not  disturb  the  soil  and  can  be  used 
on  slopes.  The  instrument  consists  of  a  raindrop 
maker,  a  box  with  a  thick  base  through  which  are 
drilled  9 1  holes;  in  each  hole  is  a  wire  which  acts  as 
a  drop  former.  Initial  tests  of  the  infiltrometer  have 
been  carried  out  on  soils  from  the  Otutira  (N.  Z.) 
catchment  on  yellow-brown  pumice  soils.  The 
results  indicate  the  accuracy  of  the  instrument  and 
the  high  degree  of  variation  of  infiltration  rates  on 
the  pumice  soils.  A  trial  on  a  total  of  108  samples 
shows  markedly  lower  infiltration  rates  beneath 
pasture  grasses  compared  with  soils  beneath  manu- 
ka scrub  or  ungrazed  grass. 
W71-11102 


ANALYSIS  OF  CURRENT-METER  DATA  AT 
COLUMBIA  RIVER  GAGING  STATIONS, 
WASHINGTON  AND  OREGON, 

Geological  Survey,  Washington,  D.C. 

John  Savini,  and  G.  L.  Bodhaine. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government   Printing   Office,    Washington,   D.C. 

20402  -  Price  40  cents.  Geological  Survey  Water 

Supply  Paper  1869-F,  1971.  59  p,  16  fig,  10  tab. 

Descriptors:  'Current  meters,  'Streamflow, 
•Stream  gages,  'Flow  measurement,  'Instrumenta- 
tion, On-site  tests,  Analytical  techniques,  Data  col- 
lections, Velocity,  Gaging  stations,  Discharge  mea- 
surement, Investigations. 
Identifiers:  'Streamflow  computations. 

The  U.S.  Geological  Survey  developed  equipment 
to  measure  stream  velocity  simultaneously  with  10 
current  meters  arranged  vertically  and  to  measure 
velocity  closer  to  the  streambed  than  attainable 
with  conventional  equipment.  With  the  10  current 
meters,  synchronous  velocities  were  recorded  for  a 
period  of  66  minutes  at  10  different  depths  in  one 
vertical  of  one  gaging-station  cross  section.  In  addi- 
tion, with  a  current  meter  installed  on  a  special 
bracket  to  allow  measurements  to  0.5  foot  above 
streambed,  data  were  obtained  at  two  to  four  verti- 
cals in  four  gaging-station  cross  sections.  The  stan- 
dard deviation,  expressed  in  feet  per  second,  of  the 
velocity  at  each  point  in  the  vertical  tended  to  in- 
crease with  depth-from  0.16  fps  at  0.05  depth  to  a 
maximum  of  0.24  fps  at  0.75  depth.  Determining 
the  mean  velocity  by  averaging  the  10-point  obser- 
vations of  the  66-minute  run  proved  to  be  as  accu- 
rate as  by  plotting  the  vertical  velocity  curve  (from 
the  averaged  10  points)  and  then  integrating  the 
depth-velocity  profile.  (Woodward-USGS) 
W71-I1108 


RADIATION  MEASUREMENT  OF  SOIL  DENSI- 
TY AND  MOISTURE  CONTENT  IN 
AGROPHYSICAL  STUDIES  (O  radiometrii  plot- 
nosti  i  vlazhnosti  pochv  v  agrofizicheskikh  iss- 
ledovaniyakh), 

Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 
stitut. 

For  primary  bibliographic  entry  see  Field  02G. 
W71-11125 


APPLICATION  OF  AN  ACOUSTIC  STREAM- 
FLOW-MEASURING  SYSTEM  ON  THE 
COLUMBIA  RIVER  AT  THE  DALLES, 
OREGON, 

Geological  Survey,  Menlo  Park,  Calif. 

W.  Smith. 

Water  Resources  Bulletin,  Vol  7,  No  1,  p  69-78 

Feb  1971.  10  p,  7  fig. 

Descriptors:  'Discharge  measurement,  'Flow  mea- 
surement, Rivers,  Dams,  Stream  channels,  Gaging 
Stations,  Open  channel  flow,  Acoustics,  Sound 
waves,  Accuracy,  'Acoustic  equipment, 
Backwater,  Calibrations,  Velocity  meters,  'Trans- 
ducers, Flowmeters,  Streamflow  records,  Stream- 
flow,  Water  management  (Applied),  Velocity. 
Identifiers:  Columbia  River,  The  Dalles,  Oreg, 
'Acoustic  velocity  meters. 


RESOURCES  DATA— Field  07 
Data  Acquisition — Group  7B 


The  need  for  accurate,  independent  records  of  flow 
on  the  Columbia  River  at  The  Dalles,  Oreg,  has 
been  met  by  the  installation  of  an  acoustic  stream- 
flow-measuring  system.  The  device  provides  an 
index  of  the  velocity  of  flow  by  measuring  the  dif- 
ference in  travel  times  of  acoustic  pulses  trans- 
mitted through  the  water  in  each  direction  along  a 
diagonal  path  across  the  river.  The  flow  of  water 
along  the  path  increases  the  speed  of  one  signal  and 
retards  the  speed  of  the  other.  The  difference  in 
time  of  travel  is  related  linearly  to  the  water 
velocity  along  the  path.  Installation  of  the  system, 
which  is  the  first  application  of  an  acoustic  flowme- 
ter in  a  large  natural  channel,  was  completed  in 
April  1969,  and  has  been  in  continuous  operation 
since  that  date.  The  velocity  index  and  water-sur- 
face elevation  are  used  as  a  Z-variable  index  in  the 
computation  of  flow.  These  variables,  correlated 
against  current-meter  measurements  made  by  use 
of  specialized  boat  equipment,  provide  a  reliable 
basis  for  computations  of  instantaneous  and  daily 
mean  discharges.  (USBR) 
W71-11151 


THE  CPA'S  ROLE  IN  RESTORING  THE 
ECONOMICAL  BALANCE, 

Price  Waterhouse  and  Co,  Philadelphia,  Pa. 
H.  S.  Sawin. 

Management  Advisor,  Vol  8,  No  2,  p  22--! 9  Mar- 
Apr  1971.  8  p,  1  fig. 

Descriptors:  'Ecology,  'Balance  of  nature,  En- 
vironmental effects,  Data  collection  systems,  En- 
vironments, Resource  conservation,  Planning, 
Water  pollution,  'Pollution  abatement,  Pollution 
control,  Water  quality,  Water  supply,  Pennsyl- 
vania, Industrial  wastes,  'Computer  programs, 
Management,  Computer  systems  hardware, 
Sewage,  Training,  Information  systems. 

A  short-run  program  using  systems  technology  and 
the  power  of  advanced  computer  hardware  to  mea- 
sure and  control  pollution  is  described.  The  pro- 
gram is  being  developed  by  the  Commonwealth  of 
Pennsylvania  with  financial  assistance  at  the 
Federal  level  from  the  Office  of  Water  Quality,  En- 
vironmental Protection  Agency,  and  the  profes- 
sional assistance  of  the  American  Institute  of  Cer- 
tified Public  Accountants'  Management  Advisory 
Services  Department.  The  program  is  the  first 
statewide,  comprehensive  system  for  processing 
and  retrieving  water  quality  control  information. 
The  immediate  objective  of  the  project  is  to 
establish  a  workable  information  system  which  will 
assist  Pennsylvania's  Bureau  of  Sanitary  Engineer- 
ing in  planning,  directing,  evaluating,  and  ad- 
ministering the  water  quality  management  program 
of  the  state.  The  second  objective  is  to  develop  a 
system  that  can  be  adopted  by  other  state,  regional, 
and  Federal  water  pollution  control  agencies.  This 
long-range  program,  of  which  many  initial  impor- 
tant steps  have  been  completed,  is  expected  to  ena- 
ble Pennsylvania  to  better  manage  the  quality  of  its 
water,  and  to  provide  a  model  system  from  which 
other  states  and  agencies  can  benefit.  ( USBR ) 
W71-11157 


THERMAL  MONITORING  OF  LEAKAGE 
THROUGH  DAMS, 

Occidental  College,  Los  Angeles,  Calif.  Dept.  of 
Geology;  and  Geothermal  Surveys,  Los  Angeles 
Calif.  B 

For  primary  bibliographic  entry  see  Field  08  D. 
W71-11208 


STANDARDIZED  WATER  ANALYSES  AND 
THEIR  APPLICATION  TO  RIVER  SURVEYS  IN 
NATAL, 

National  Inst,  for  Water  Research,  Durban  (South 

Africa).  Natal  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11211 


COMPARISON  OF  METHODS  FOR  EVALUAT- 
ING AQUIFER  CHARACTERISTICS, 

Hittman  Associates,  Columbia,  Md.  Environmental 
Sciences  and  Engineering  Dept. 
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Field  07— RESOURCES  DATA 
Group  7B — Data  Acquisition 


For  primary  bibliographic  entry  see  Field  02F. 
W71-112I5 


POLLUTION       DETECTION       BY       REMOTE 
SENSING, 

American  Chemical  Society,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11220 


METHODS  EMPLOYED  IN  STUDYING  THE 
MIXING  MECHANISM  AT  THE  CONFLUENCE 
OF  THE  BROAD  AND  SALUDA  RIVERS, 
COLUMBIA,  SOUTH  CAROLINA, 

South  Carolina  Univ.,  Columbia. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-1I222 


INSTRUMENTAL     TECHNIQUES     FOR     THE 
IDENTIFICATION  OF  POLLUTANTS, 

Rocketdyne,  Canoga  Park,  Calif.   Environmental 

Sciences  and  Technology. 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-I1237 


MICRODETERMINATION  OF  URONIC  ACIDS 
AND  RELATED  COMPOUNDS  IN  THE 
MARINE  ENVIRONMENT, 

California    Univ.,   San   Diego,   La   Jolla.    Inst,   of 

Marine  Resources. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11248 


STUDY  TO  EVALUATE  THE  UTILITY  OF 
AERIAL  SURVEILLANCE  METHODS  IN 
WATER  QUALITY  MONITORING, 

North    American    Rockwell,    El    Segundo,    Calif. 

Space  Div. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-I1250 


A  COMPARISON  OF  THREE  MEDIA  IN 
DETERMINATION  OF  BACTERIAL  CONTENT 
OF  SEDIMENTS  IN  BARATARIA  BAY, 

Louisiana    State    Univ.,    Baton    Rouge.    Dept.    of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  02L. 

W7I-I1284 


SOME  NOTES  ON  FISH  COLLECTED  IN  THE 
BARATARIA  BAY,  LOUISIANA  REGION, 

Louisiana    State    Univ.,    Baton    Rouge.    Dept.    of 

Marine  Science. 

For  primary  bibliographic  entry  see  Field  02L. 

W7I-1I286 


A  DATA  ACQUISITION  SYSTEM  FOR  MEA- 
SUREMENT OF  METEOROLOGIC- 
HYDROLOGIC  PARAMETERS  IN  A  REMOTE 
ESTUARINE  ENVIRONMENT, 

Louisiana  State  Univ.,  Baton  Rouge.  Office  of  Sea 

Grant  Development. 

For  primary  bibliographic  entry  see  Field  02L. 

W7I-II287 


POTENTIAL  APPLICATION  OF  AN  INFRARED 
SPECTRORADIOMETER  FOR  REMOTE  DE- 
TECTION AND  IDENTIFICATION  OF  OIL 
SLICKS  ON  WATER, 

Gulf  General  Atomic  Co.,  San  Diego,  Calif;  and 
Cincinnati  Univ.,  Ohio.  Dept.  of  Chemistry;  and 
Bendix  Corp.,  Ann  Arbor,  Mich.  Aerospace 
Systems  Div.;  and  Aerospace  America,  Inc.,  Bay 
City,  Mich. 

For  primary  bibliographic  entry  see  Field  05A. 
W7I-I  1  288 


A        SAMPLER        FOR        CONCENTRATING 
RADIONUCLIDES  FROM  NATURAL  WATERS, 

Battelle-Northwest,      Richland,      Wash.      Pacific 

Northwest  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 


W71-1I295 


IMAGING    TECHNIQUES    FOR    OIL    POLLU- 
TION SURVEY  PURPOSES, 

Earth      Satellite      Corp.,      Washington,      D.C, 
Geosciences  and  Environmental  Applications. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-1I349 


1971     PILOT     STUDIES-REMOTE     SENSING 
AND  ICE  MORPHOLOGY. 

Washington     Univ.,     Seattle     Div.     of     Marine 
Resources. 

AIDJEX  Bulletin  No  5,  Feb  1971.  59  p. 

Descriptors:  'Remote  sensing,  *Sea  ice,  'Arctic, 
Surveys,    Radar,    Profiles,   Topography,   Currents 
(water),  Wind,  Ice,  Sea  water,  Water  circulation. 
Identifiers:  AIDJEX. 

This  Bulletin  describes  in  detail  the  Arctic  Ice 
Dynamics  Joint  Experiment/remote-sensing  and 
ice  morphology  pilot  studies,  summarizes  plans, 
and  gives  an  account  of  the  Numerical  Modeling 
Working  Group  session.  Any  consideration  of  ice 
movement  must  start  with  the  morphology  of  the 
two  surfaces  of  an  ice  cover,  since  it  is  the 
roughness  of  these  surfaces  which  couples  the  air- 
ice-water  media  and  permits  momentum  transfers. 
The  major  driving  force  causing  ice  movement  is 
the  shear  force  applied  to  the  upper  surface  by  the 
wind.  The  lower  surface  interacts  with  the  water, 
transferring  momentum  to  it,  so  that  the  water 
stress  on  the  ice  is  a  drag.  Although  local  measure- 
ments of  surface  relief  will  probably  be  made  at  the 
manned  stations,  these  will  be  limited  in  scale  by 
the  heavy  manpower  requirements  for  such  obser- 
vations. The  solution  lies  in  the  direction  of  rapid 
remote  sensing  of  the  ice  cover  from  airborne  and 
submarine  platforms.  The  design  of  the  remote 
sensing  of  the  ice  cover  from  AIDJEX  1971  in- 
volves two  phases:  ( 1 )  detailed  measurements  at 
low  altitudes  of  a  small  area  of  ice;  and  (2)  large- 
scale  measurements  at  great  altitudes  of  a  large 
part  of  the  ice  canopy.  ( Knapp-USGS ) 
W71-11355 


A  METHOD  TO  DESCRIBE  THE  FLOW  OF 
RADIOACTIVE  IONS  IN  GROUND  WATER, 

Geological  Survey,  Denver,  Colo. 

David  B.  Grove. 

Available  from  Nat.  Tech.  Inf.  Service,  Springfield, 

Va.    22151    Price   $3.00   printed   copy,   95   cents 

microfiche.  Sandia  Laboratories  Contract  Report 

SC-CR-70-6139,  Dec  1970.  38  p,  4  fig,  1  tab,  17 

ref. 

Descriptors:  *Path  of  pollutants,  'Radioisotopes, 
•Groundwater  movement,  'Dispersion,  *Ion 
exchange,  Diffusion,  Mixing,  Radioactivity,  Radia- 
tion, Radioactive  wastes,  Ions,  Equations,  Mathe- 
matical models,  Convection,  Nuclear  powerplants. 

An  equation  based  on  instantaneous  ion  exchange 
and  on  a  linear  adsorption  isotherm  predicts 
radioactive  ionic  concentrations  in  groundwater 
systems  as  a  function  of  time  and  position.  This 
equation  accounts  for  radioactive  decay,  ion 
exchange,  and  longitudinal  hydraulic  dispersion. 
Data  necessary  for  solution  include  groundwater 
velocity,  ion-exchange  distribution  coefficient, 
exchange  ratio,  and  dispersion  coefficient.  The 
need  for  simplicity  dictates  the  use  of  an  equilibri- 
um concept  rather  than  a  rate  process  to  describe 
the  ion-exchange  reaction.  (Knapp-USGS) 
W7I-1  1356 


ANALYSIS  AND  FORECAST  OF  THE  MARINE 
POLLUTION  CONTROL  MARKET, 

Technical  Marketing  Associates. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-I  1456 


AERIAL  PHOTOGRAPHIC  STUDIES  OF  THE 
COASTAL  WATERS  OF  NEW  YORK  AND 
LONG  ISLAND, 

New  York  Ocean  Science  Lab.,  Montauk.  Center 
for  the  Environment  of  Man. 
Mahlon  Kelly,  and  Louis  Castiglione. 
New  York  Ocean  Science  Laboratory,  Technical 
Report  No.  0005,  November  12,  1970.  55  p,  4  tab, 
1 1  fig,  1 4  ref.  Naval  Oceanographic  Office  Con- 
tract N623O6-7O-A-OO73-0OO3. 

Descriptors:  'Coasts,  'Aerial  photography,  *Data 
collections,    'Remote   sensing,   Suspended    load. 
Temperature,     Color,     Phytoplankton,     Sewage, 
Dredging,  New  York,  Water  pollution  effects. 
Identifiers:  Long  Island  (N.Y.). 

Aerial  and  satellite  imagery  missions  were  con- 
ducted over  the  New  York,  Long  Island  coastal 
areas  to  define  significant  distribution  patterns  of 
coastal  benthic  vegetation  and  suspended  materials 
in  the  water.  These  distributions  are  of  importance 
in  understanding  coastal  processes  and  for  proper 
planning  of  coastal  use.  Bottom  vegetation  is  a 
good  indicator  of  environmental  conditions  and 
patterns  of  water  color  caused  by  light  backscat- 
tered  from  suspended  materials  reflect  oceano- 
graphic conditions  such  as  water-mass  boundaries, 
chlorophyll  concentration,  phytoplankton  popula- 
tions, suspended  sediments  and  mans  influence 
such  as  dredging,  filling,  and  sewage.  Comparisons 
of  different  photographic  films,  photoenhance- 
ment,  water  characteristics  and  photointerpreta- 
tion  are  discussed.  (Ensign-PAI) 
W71-11467 


SEMI-AUTOMATED      DETERMINATION      OF 
MERCURY  IN  FISH  TISSUE, 

Fisheries   Research   Board   of  Canada,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11471 


COASTAL  EROSION  IN  NORTH  CAROLINA, 

North    Carolina    State    Univ.,    Raleigh.    Coastal 

Research  Program. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-11477 


EXPERIENCE  WITH  A  CENTRALLY 
LOCATED  WATER  QUALITY  MONITORING 
SYSTEM  IN  LARGE  STEAM-ELECTRIC 
GENERATING  PLANTS, 

Tennessee  Valley  Authority,  Chattanooga. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11483 


OBSERVATIONS  OF  CARBON  DIOXIDE  IN 
THE  SURFACE  WATERS  OF  THE  EASTERN 
NORTH  PACIFIC  OCEAN  AND  THE  BERING 

SEA, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11492 


CHLORINE  RESIDUAL  ANALYZER/MONITOR 
CHALLENGES  NEED  FOR  SIMPLICITY,  AC- 
CURACY, RELIABILITY, 

Capital  Controls  Co.,  Inc.,  Colmar. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-II518 


THE  USE  OF  COLLABORATIVE  STUDIES  TO 
EVALUATE  WATER  ANALYSIS  INSTRU- 
MENTS, 

Environmental  Control  Administration,  Cincinnati, 

Ohio. 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-I  153^ 
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ARSENIC    IN    POTABLE    DESERT    GROUND- 
WATER: AN  ANALYSIS  PROBLEM, 

Naval  Weapons  Center,  China  Lake,  Calif. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11552 


CRITERIA    FOR    JUDGING    ACCEPTABILITY 
OF  ANALYTICAL  METHODS, 

Food  and  Drug  Administration,  Los  Angeles,  Calif. 
For  primary  bibliographic  entry  see  Field  05  A. 
IV71-11569 


nterlaboratory  comparison  of 
analysis  of  tritium  in  natural 
Iaters, 

ntemational    Atomic    Energy    Agency,    Vienna 

Austria). 

'or  primary  bibliographic  entry  see  Field  05A. 

V71-1 1574 


E.  Evaluation,  Processing  and 
Publication 


HEMICAL   CHARACTERIZATION    OF   BOT- 
OM  SEDIMENTS, 

ederal  Water  Quality  Administration,  Cincinnati, 

hio.  Analytical  Quality  Control  Lab. 

or  primary  bibliographic  entry  see  Field  05C. 

'71-11026 


VALUATION   OF   MEASUREMENT   ERRORS 
V  REPEATED  PUMPING  TESTS, 

snnsylvania  State  Univ.,  University  Park.  Dept.  of 

eology  and  Geophysics. 

>r  primary  bibliographic  entry  see  Field  02F 

71-11073 


PFECT  OF  LOW-FLOW  HYDROLOGIC 
EGIMES  ON  WATER  QUALITY  MANAGE- 
ENT, 

Jrth  Carolina  Water  Resources  Research  Inst., 

ileigh. 

ir  primary  bibliographic  entry  see  Field  05G. 

71-11201 


IE  SYNTHESIS  OF  FLOWS  IN  NORTH 
IROLINA  STREAMS  FOR  COMPUTER  SIMU- 
lTION  EXPERIMENTS, 

»rth  Carolina  Water  Resources  Research  Inst., 

leigh. 

r  primary  bibliographic  entry  see  Field  02E 

71-11202 


tAWDOWN  IN  A  WELL  GROUP  ALONG  A 
RAIGHT  LINE, 

rthwestern  Univ.,  Evanston,  III.  Technological 

t.;  Northwestern  Univ.,  Evanston,  111.  Dept.  of 

'il  Engineering;  and  Wisconsin  Univ.,  Milwau- 

:.  Dept.  of  Mechanics. 

r  primary  bibliographic  entry  see  Field  02F. 

'1-11216 


ITER    RESOURCES    DATA    FOR    KANSAS, 
RT  2.  WATER  QUALITY  RECORDS. 

logical  Survey,  Lawrence,  Kans. 

lilable  from  District  Chief,  Water  Resources 
.,  U.  S.  Geological  Survey,  P.O.  Box  3267, 
vrence,  Kansas  66044.  Geological  Survey  Basic 
a  Duplicated  Report,  1971.  201  p,  2  fig  4  tab 
ref. 

criptors:  'Water  quality,  'Surface  waters, 
oundwater,  'Data  collections,  'Kansas,  An- 
I,  Chemical  analysis,  Water  temperature,  Sedi- 
lt  transport,  Particle  size,  Streamflow, 
:harge  measurement,  Flow  rates,  Hydrologic 
i.  Aquifer  characteristics,  Water  wells, 
itifiers:  'Basic-data. 


Water-resources  data  for  the  1 969  water  year  (Oct 
1 ,  1968-Sept.  30,  1969)  for  Kansas  include  records 
of  data  for  the  chemical  and  physical  charac- 
teristics of  surface  and  groundwater.  Records  for  a 
few  pertinent  water-quality  stations  in  bordering 
States  are  also  included.  The  water-quality  records 
include  descriptions  of  the  sampling  stations  and 
tabulations  of  the  data  for  the  samples  analyzed. 
The  description  of  the  sampling  station  gives  the  lo- 
cation, drainage  area,  periods,  and  general  re- 
marks. For  groundwater  sampling  sites,  the  well 
number,  depth  of  well,  date  of  sampling,  and  other 
pertinent  data  are  given  in  the  table  containing  the 
chemical  analyses  of  groundwater.  Water-tempera- 
ture data  represent  once-daily  observations  from 
which  daily  minimums  and  maximums  are  ob- 
tained. Fluvial  sediment  information  is  given  for 
suspended-sediment  discharges  and  concentrations 
and  for  particle-size  distribution  of  suspended  sedi- 
ment and  bed  material.  (Woodard-USGS) 
W71-11265 


HYDROLOGIC    AND    SHRIMP    POPULATION 
MODELS, 

Louisiana   State    Univ.,   Baton    Rouge.    Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  02L 

W71-11285 


HOW  GOOD  ARE  ANALYSES  OF  OILS  BY 
GLC  (gas  liquid  chromatography), 

Department  of  Agriculture,  Philadelphia,  Pa.  East- 
ern Utilization  Research  and  Development  Div. 
S.  F.  Herb,  and  V.  G.  Martin. 

Journal  of  the  American  Oil  Chemists'  Society,  Vol 
47,  No  11,  p  415-421,  November  1970.  1  fie  12 
tab,  3  ref. 

Descriptors:  Quality  control,  Statistical  methods, 
Analytical  techniques,  Computer  programs,  Per- 
formance, 'Gas  chromatography,  Water  analysis. 

The  Smalley  Gas  Chromatographic  Subcommittee 
of  the  American  Oil  Chemists'  Society  is  composed 
of  a  group  of  analysts  from  various  plants,  laborato- 
ries, and  universities  in  the  U.S.,  Sweden,  and 
Canada.  To  fulfill  its  objective  of  promoting  better 
and  more  uniform  analysis,  the  Subcommittee  has 
developed  a  procedure  employing  statistical 
methods  whereby  the  performance  of  various 
analysts,  based  upon  their  analysis  of  known  and 
unknown  samples,  can  be  appraised.  The  results  of 
the  analyses  are  treated  statistically  by  computer 
for  calculation  of  means,  deviations  from  the  mean, 
standard  deviations,  and  other  statistical  parame- 
ters. By  comparing  individual  results  with  mean  or 
known  value,  individual  performances  can  be 
determined.  When  analyses  of  several  types  of  oils 
were  performed  by  the  analysts,  application  of  the 
statistical  treatments  showed  which  analyses  were 
most  difficult.  Sample  results  are  shown.  (Little- 
Battelle) 
W71-11301 


DIVERSE  -  A  FORTRAN  IV  PROGRAM  TO 
CALCULATE  DIVERSITY  INDICES  OF 
STREAM  BOTTOM  ORGANISMS, 

Massachusetts  Univ.  Amherst,  Water  Resources 
Research  Center. 

Joseph  C.  Mawson,  and  Paul  J.  Godfrey. 
Available  from  the  National  Technical  Information 
Service  as  PB- 202  161,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Massachusetts  University  Water 
Resources  Research  Center  Project  Report,  1971. 
23  p,  8  ref,  append.  OWRR  Project  B-004-MASS 

Descriptors:  'Computer  programs,  'Benthos, 
•Data  processing,  'Environmental  effects! 
•Biological  communities,  Statistics,  Data  collec- 
tions, Population,  Water  pollution  effects,  Distribu- 
tion patterns,  Ecology,  Ecological  distribution. 
Identifiers:  'Diversity  index. 

The  description  of  stream  bottom  communities,  an 
important  part  of  most  ecological  studies,  requires 


extensive  calculations  before  analysis  or  use.  A 
computer  program  was  developed  to  generate 
several  of  the  community  descriptions  sometimes 
referred  to  collectively  as  'diversity  indices'.  The 
program  was  designed  specifically  for  a  study  of 
benthic  macroinvertebrates  in  a  polluted  river,  but 
the  indices  can  be  used  in  the  study  of  many  types 
of  communities.  Diverse  is  designed  to  run  on  a 
medium  to  large  computer  which  accepts  Fortran 
IV  and  allows  up  to  13,000  bits  of  storage  and  has 
either  a  drum,  disc,  or  scratch  tape  storage  unit. 
The  program  accepts  a  maximum  of  99  different 
species.  (Knapp-USGS) 
W71-1I313 


GEOSECTION  INDICES  FOR  ENVIRONMEN- 
TAL DATA, 

Wyoming     Univ.,     Laramie.     Water     Resources 
Research  Inst. 
John  C.  Bellamy. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  162,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Wyoming  University,  Water 
Resources  Research  Institute  Information  Circular 
No  65,  May  1970.  35  p,  7  ref.  OWRR  Project  A- 
00 1 -W YO  (4 1)ESSA  Contract  E-l  2-70  (N) 

Descriptors:  'Data  collections,  'Data  storage  and 
retrieval,  'Meteorological  data,  'Data  processing, 
•Documentation,  Information  retrieval,  Classifica- 
tion, Weather  data,  Maine,  Wyoming,  Hydrologic 
data. 
Identifiers:  'Data  indexing,  Geosection  index. 

A  system  of  'geosection'  index  numbers  is  proposed 
for  cross-indexing  many  different  kinds  of  environ- 
mental data.  These  index  numbers  basically  identi- 
fy the  horizontal  sections  of  the  Geosphere  to 
which  any  particular  environmental  data  pertain. 
They  thereby  provide  especially  for  identifying  ob- 
serving stations,  and  hence  for  ordering  indexes, 
tabulations  and  files  of  environmental  data  from 
observing  stations  in  a  widely  applicable  and  syste- 
matically interrelated  way.  These  'geosection'  sub- 
divisions of  the  Geosphere  are  also  interchangeably 
representable  with  either  the  common  alpha-nu- 
meric or  more  pictographic  forms  of  the  numerals 
or  indices  that  make  up  such  index  numbers.  (K- 
napp-USGS) 
W7I-11314 


ENVIRONMENTAL  ASPECTS  OF  THE  UNITS 
PROBLEM, 

Wyoming  Univ.,  Laramie. 
John  C.  Bellamy. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  225,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Wyoming  University  Water 
Resources  Research  Institute  Information  Circular 
No  68,  May  1971 .  29  p,  1  tab,  8  ref.  OWRR  Project 
A-00 1  -W YO  (43 )  ESSA  Contract  E- 1 2-70  ( N ). 

Descriptors:  'Measurement,  'Reviews,  'Calibra- 
tions, 'Instrumentation,  Methodology,  Evaluation 
Liquids,  Weight,  Volume,  Velocity. 
Identifiers:  'Measurement  (Metric  system),  'Met- 
ric system. 

This  Information  Circular  is  one  of  a  series  con- 
cerned with  a  newly  conceived  and  formulated 
'Geospheric  System'  of  defining  and  identifying 
'Geounits'  for  coordinating  human  activities  to  the 
characteristic  nature  of  our  Earth-centered  or  Geo- 
spheric environment.  Timely  consideration  (pro 
and  con)  of  converting  to  the  metric  system  in  the 
United  States  is  provided.  (Woodard-USGS) 
W71-11315 


FLOOD  ROUTING  IN  THE  JAMES  RIVER, 

Virginia  Polytechnic  Inst.,  Blacksburg.   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02E 

W71-11317 
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A  COMPUTER  MODEL  OF  FLOOD  FLOWS  IN 
THE  JAMES  RIVER, 

Virginia   Polytechnic   Inst.,   Blacksburg.   Dept.   of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02E. 
W71-1 1318 


SIMULATION      OF      WATER      QUALITY      IN 
STREAMS  AND  CANALS, 

Masch  (Fred  D.)  and  Associates,  Austin,  Tex;  and 
Texas  Water  Development  Board,  Austin. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11352 


RECONNAISSANCE  OF  THE  CHEMICAL 
QUALITY  OF  SURFACE  WATERS  OF  THE 
RED  RIVER  BASIN,  TEXAS. 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-11353 


RECONNAISSANCE  OF  THE  CHEMICAL 
QUALITY  OF  SURFACE  WATERS  OF  THE 
COASTAL  BASINS  OF  TEXAS, 

Geological  Survey,  Austin,  Tex. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-11354 


MATHEMATICAL  MODEL  FOR  APPROXI- 
MATING TRANSIENT,  THREE-DIMENSIONAL 
GROUNDWATER  SYSTEMS, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Lab;  and  Montana  Univ.,  Missoula. 
For  primary  bibliographic  entry  see  Field  02F. 
W71-11359 


POTENTIAL  METHODS  OF  INDEXING  DIUR- 
NAL WEATHER  OBSERVATIONS, 

Wyoming    Univ.,    Laramie.     Natural    Resources 
Research  Inst. 
Verne  E.  Smith. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  229,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Wyoming  University,  Water 
Resources  Research  Institute  Information  Circular 
No  67,  May  1971.  22  p,  2  append.  OWRR  Project 
A-001-WYO  (42)  ESSA  Contract  E-12-70  (N) 

Descriptors:  *Data  collections,  *Data  storage  and 
retrieval,  *  Meteorological  data,  *Data  processing, 
•Documentation,  Information  retrieval,  Classifica- 
tion, Weather  data,  Maine,  Wyoming,  Hydrologic 
data. 
Identifiers:  'Data  indexing,  Geosection  index. 

Diurnal  weather  observations  are  made  by  the 
Weather  Bureau,  Army,  Navy  and  Air  Force  (or 
WBAN)  stations  throughout  the  United  States. 
This  classification  of  observations  is  one  of  the 
main  sources  of  weather  information.  Indexes  of 
data  availability  are  required  that  are  ordered  or 
that  provide  for  sorting  by  station  name,  position, 
time  or  kind  of  observation.  The  National  Weather 
Records  Center  recently  compiled  an  experimental 
index  of  the  availability  of  diurnal  weather  observa- 
tions from  Maine.  The  first  part  of  the  index  is  a 
map  of  Maine  upon  which  station  names  and  loca- 
tions are  depicted.  One  degree  latitude  and  lon- 
gitude lines  are  included  on  the  map.  Following  the 
map  there  are  21  pages  of  several  separate  indexes 
in  which  lists  of  the  availability  of  observational 
data  are  ordered  successively  by  station  name, 
year,  elevation  and  latitude.  The  outstanding 
characteristic  of  this  Maine  Index  is  that  it  has  been 
compiled  from  an  automatic  computer  file. 
Another  experimental  form  is  an  index  of  the 
availability  of  diurnal  weather  observations  from 
Wyoming.  The  availability  of  data  can  readily  be 
determined  from  this  index  with  respect  to  station 
names,  positions,  times  or  kinds  of  observations.  Its 
'geosection'  index-numbers  show  unit-areas  as  well 
as  numerical  values  of  latitude  and  longitude.  Sort- 
ing in  several  ways  (by  name,  position,  etc.)  is  pro- 
vided in  this  one  index.  (Knapp-USGS) 
W7I-1  I  363 


UNSTEADY     FLOW     TOWARD     PARTIALLY 
PENETRATING  ARTESIAN  WELLS, 

Kentucky  Water  Resources  Inst.,  Lexington. 
For  primary  bibliographic  entry  see  Field  04B. 
W71-11403 


08.  ENGINEERING  WORKS 
8A.  Structures 


HYDRAULIC  JUMP  TYPE  STILLING  BASINS 

FOR  FROUDE  NUMBER  2.5  TO  4.5, 

Illinois  State  Water  Survey,  Urbana. 

NaniG.  Bhowmik. 

Illinois  Water  Survey  Report  of  Investigation  67, 

1971.31  p,  40  fig,  7  tab,  23  ref. 

Descriptors:  'Hydraulic  design,  'Energy  dissipa- 
tion, 'Stilling  basins,  'Hydraulic  jump,  Froude 
number,  Structures,  Hydraulic  structures,  Super- 
critical flow,  Spillways,  Hydraulic  models,  Model 
studies. 

Water  flowing  at  the  supercritical  stage  with  very 
high  velocity  is  detrimental  to  the  stability  of  the 
channel.  Stilling  basins  with  provisions  for  dissipat- 
ing excess  amounts  of  energy  are  used  to  prevent 
the  erosion  of  the  channel  and  to  form  an  efficient 
hydraulic  jump.  Since  no  satisfactory  design 
criteria  existed  for  stilling  basins  in  the  low  Froude 
number  range  of  2.5  to  4.5,  laboratory  tests  were 
conducted  to  investigate  the  possibilities  of  increas- 
ing the  energy  loss  and  shortening  the  required 
basin  length  for  this  particular  range  of  Froude 
number.  Tests  were  made  in  a  2-foot-wide  glass- 
walled  tilting  flume.  The  hydraulic  jumps  on  the 
horizontal  floor  were  developed  with  the  aid  of  a 
sluice  gate.  Jumps  were  forced  to  form  in  a  particu- 
lar location  by  the  addition  of  appurtenances  such 
as  baffle  blocks  and  end  sills.  Comparison  of  test 
data  for  the  forced  hydraulic  jump  with  data  from 
an  ordinary  hydraulic  jump  for  the  same  Froude 
number  shows  that  the  energy  loss  can  be  in- 
creased, the  required  downstream  depth  of  water 
can  be  about  5  percent  less  than  the  sequent  depth, 
and  the  jump  can  be  formed  in  a  much  shorter 
basin.  (Knapp-USGS) 
W71-11134 


PARALLEL  PROCESSING  APPROACH  TO 
BRIDGE  PLANNING, 

Carnegie-Mellon  Univ.,  Pittsburgh,  Pa. 
A.  K.C.Wong,  and  T.  Au. 

Proceedings,  American  Society  of  Civil  Engineers, 
Journal  of  the  Structural  Division,  Vol  97,  No  ST1, 
p  115-132,  Jan  1971.  18  p,  18  fig,  3  tab,  3  ref,  ap- 
pend. 

Descriptors:  'Bridges  (Structures),  Computers, 
'Computer  applications,  Programming  languages, 
•Computer  programs,  Design,  Planning,  Evalua- 
tion, Structural  engineering,  'Decision  making, 
Costs,  Environments,  Flow  charts,  Information, 
Topography. 

Identifiers:  Subroutines,  Time  sharing,  Design  anal- 
ysis, Heuristic  methods,  Computer-aided  design. 

A  mode  of  computer  processing  in  planning  and 
design  of  bridges  which  provides  flexibility  in 
searching,  comparing,  evaluating,  and  selecting 
available  data  from  the  project  environment  and 
potential  design  alternatives  is  presented.  The  com- 
puter program  is  written  in  A  Programming  Lan- 
guage (APL)  and  is  suitable  for  structuring  and 
manipulating  basic  data.  The  subroutines  in  the 
program  can  accept  and  manipulate  arrays,  and  ex- 
press them  in  semigraphic  form.  Input  and  output 
can  be  handled  in  conversational  mode  on  time- 
sharing systems.  (USBR) 
W7I-I  1  147 


AUTOMATIC     DESIGN     OF    SHELL    STRUC- 
TURES, 

Westinghouse  Electric  Corp.,  Tampa,  Fla. 
P.  G.  Smith,  and  E.  L.  Wilson. 


Proceedings,  American  Society  of  Civil  Engineers, 
Journal  of  the  Structural  Division,  Vol  97,  No  ST1 
p  191-201,  Jan  1971.  11  p,  10  fig,  7  ref,  append. 


Descriptors:  'Shell  structures,  'Structural  design, 
Arch  dams,  'Finite  element  method,  Design, 
•Computer  applications,  Roofs,  Design  practices, 
Storage  tanks,  Structural  engineering,  Thin  shell 
structures,  Numerical  analysis. 

A  computer-oriented  method  for  designing  a  large 
class  of  shell  structures  is  presented.  The  numerical 
approach  is  modeled  after  an  experimental 
technique  used  to  determine  shapes  for  shell  struc- 
tures. In  the  experimental  procedure,  the  shell 
geometry  is  obtained  by  loading  a  flexible  mem- 
brane. The  numerical  method  replaces  the  costly  ' 
and  time-consuming  experimental  approach  with 
an  efficient  digital  computer  program.  A  finite  ele- 
ment formulation  of  the  problem  of  large  displace- 
ments in  membrane  shells  is  used  to  determine  the 
equilibrium  configuration  for  the  flexible  mem-  ' 
branes.  The  approach  is  general  and  can  be  applied  ! 
to  the  design  of  shells  having  arbitrary  geometry, 
material  properties,  thickness,  and  boundary  con- 
ditions. The  method  is  applied  to  the  design  of  roof 
structures,  arch  dams,  storage  tanks,  and  a  tubular 
joint.  Evaluation  of  the  stresses  in  these  structures 
indicates  that  the  use  of  membrane  shapes 
represents  a  rational  approach  to  the  design  of 
many  civil  engineering  shell  structures.  (USBR) 
W71-11148 


SCENARIO  FOR  A  THIRD  COMPUTER 
REVOLUTION  IN  STRUCTURAL  ENGINEER- 
ING, 

S.  J.  Fenves. 

Descriptors:  *Computers,  Computer  programming, 
Computer  programs,  Data  retrieval,  'Computer  | 
systems  hardware,  Computer  applications,  Net- 
works, History,  Professional  personnel,  'Structural 
engineering,  Calculations,  Research  and  develop- 
ment, Design,  Programming  languages,  Bibliogra- 
phies, 'Computer  systems  programs,  Algorithms. 
Identifiers:  'Time  sharing,  Standardization. 

On  the  basis  of  the  analogy  between  the  industrial 
revolution  and  the  computer  revolution,  it  would 
be  expected  that  subsequent  conferences  on  elec- 
tronic computation  would  deal  exclusively  with 
time-shared  computing;  however,  there  has  been  a 
slower  rate  of  materialization  of  time-sharing  than 
predicted.  The  analogy  shows  that  the  computer 
revolution  differs  significantly  from  the  industrial 
revolution.  Some  adverse  factors  affecting  the 
structural  engineering  profession  are  examined, 
and  their  implications  for  computer  use  are 
analyzed.  A  solution  is  presented  for  the  problems 
outlined,  calling  for  a  centralized  agency  to  handle 
software  manufacture  for  structural  engineering. 
The  mode  of  operation  of  the  profession  in  such  an 
environment  is  described.  (USBR) 
W7I-1  1150 


DESIGN  OF  MOSSYROCK  ARCH  DAM, 

Harza  Engineering  Co.,  Chicago,  111. 
R.  P.  Wengler,  and  W.  Y.  J.  Shieh. 
Proceedings,  American  Society  of  Civil  Engineers, 
Journal  of  the  Power  Division,  Vol  97,  No  POI,  p 
25-38,  Jan  1971.  14  p,  10  fig.  3  tab,  5  ref,  append. 

Descriptors:  'Arch  dams,  'Hydraulic  models, 
Model  tests,  History,  'Dam  design,  Power,  Stress, 
•Double-curvature  arch  dams,  Design,  Founda- 
tions, Site  selection,  Trial-load  method,  Hydroelec- 
tric powerplants,  Earthquake  loads,  Flood  control, 
exploration,  Investigations,  Dams. 
Identifiers:  Layout,  Design  analysis. 

Development  of  the  layout  and  history  of  the 
design  of  the  606-ft-high  Mossyrock  Arch  Dam  are 
presented.  A  description  of  general  project  layout 
and  foundation  conditions  is  given,  but  the  main 
emphasis  is  on  the  arch  dam.  The  history  of  the 
design  is  traced  from  license  application  and 
planning  report  to  final  construction  design.  Selec- 
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tion  of  the  final  location  from  among  several  in- 
vestigated was  based  on  economics,  foundation 
conditions,  and  relative  advantages  and  disad- 
vantages the  location  had  on  other  features  of  the 
project.  Results  of  final  design  analysis  based  on 
the  trial-load  method  and  model  tests  showed  good 
agreement  and  verified  that  design  criteria  was 
met.  Construction  started  in  1965,  and  the  reser- 
voir was  completely  filled  for  the  first  time  in  June 
1969.  (USBR) 
IV71-11I52 


.AWS  AND  PROCEDURES  OF  POWER  PLANT 
SITING  IN  NEW  ENGLAND. 

Jew  England  River  Basins  Commission,  Boston, 

fens. 

:or  primary  bibliographic  entry  see  Field  06E. 

V7I-1I  166 


IESIGN  OF  STRUCTURE  AND  STRUCTURAL 
10DIFICATIONS  OF  SPECIAL  IMPORTANCE 
OR  NORTH  CAROLINA  COAST, 

lorth    Carolina    State    Univ.,    Raleigh.    Coastal 

.esearch  Program. 

or  primary  bibliographic  entry  see  Field  02L. 

m-11480 


ESIGN        CRITERIA        FOR        SEWERAGE 
VSTEMS. 

exas  State  Dept.  of  Health,  Austin.  Division  of 
'aste  water  Technology  and  Surveillance, 
or  primary  bibliographic  entry  see  Field  05D. 
'71-11640 


B.  Hydraulics 


1DAL  PRISM-AREA  RELATIONSHIP  IN  A 
ODEL  INLET, 

ilifornia  Univ.,  Berkeley.  Hydraulic  Engineering 
lb. 

V.  Nayak. 

mailable  from  the  National  Technical  Information 
rvice  as  AD-72 1  293,  $3.00  in  paper  copy,  $0.95 
microfiche.  Hydraulic  Engineering  Laboratory 
:port  24-1,  Feb  1971.  70  p. 

^sc^ipto^s:  'Break  waters,  'Hydraulic  models, 
lathematical  models,  'Model  studies.  Estuaries, 
ys.  Harbors,  Inlets  (Waterways),  'Tides,  Inland 
iterways.  Weirs,  Jetties. 

sntifiers:  Inland  waterways,  Model  basins.  Test 
:thods,  Harbor  protection. 

e  study  attempts  to  relate  some  of  the  variables 
it  influence  the  behavior  of  tidal  inlets,  especially 
!  tidal  prism-area  relationship  for  a  model-size 
et  which  was  investigated  for  the  case  of:  (a)  no 
ties,  (b)  twin  jetties.  The  results  are  compared 
Ji  published  data  from  field  and  model  studies 
\  are  found  to  be  fair  in  agreement. 
M-10991 


DRAULIC  JUMP  TYPE  STILLING   BASINS 

R  FROUDE  NUMBER  2.5  TO  4.5, 

flois  State  Water  Survey,  Urbana. 

r  primary  bibliographic  entry  see  Field  08A. 

'1-11134 


RGE  TANK  ANALYSIS  BY  COMPUTER, 

res  (H.  G.)  and  Co.  Ltd.,  Niagara  Falls  (On- 

o). 

H.  Atkinson,  and  D.  L.  R.  Cronin. 

icriptors:  Surges,  'Surge  tanks,  'Transient  flow, 
essure  tunnels,  Hydraulic  engineering,  Hydrau- 
,  'Fluid  mechanics,  Foreign  research,  Foreign 
jects,  Computers,  'Computer  programs,  Com- 
er applications,  Unsteady  flow,  Hydroelectric 
'erplants,  Water  hammer,  Flow  charts,  Oscilla- 
is,  Plant  efficiencies.  Analysis. 
Mifiers:  Pressure  waves,  'Computer-aided 
ign.  Iteration  method,  Colombia,  South  Amer- 


General  equations  of  unsteady  flow  are  applied  to 
successive  elements  in  a  hydraulic  system  by  a 
computer  to  establish  hydraulic  transients  at  a  pro- 
ject incorporating  4  surge  chambers  and  an  8.5-km 
pressure  tunnel.  The  design  of  a  single  surge  tank 
or  a  combination  of  surge  tanks  in  a  system 
presents  a  relatively  complex  problem  to  hydraulic 
engineers  engaged  in  hydroelectric  design  because 
the  hydraulic  transients  being  studied  are  in- 
fluenced by  many  design  values.  The  mutual  in- 
fluence of  these  parameters  normally  necessitates 
the  use  of  iterative  solutions  which  must  be  re- 
peated as  various  layouts  and  design  capacities  are 
investigated.  The  value  of  analog  and  digital  com- 
puters in  aiding  the  study  of  hydraulic  transient 
problems  has  long  been  recognized,  and  several 
computer  programs  have  been  written.  The  appli- 
cation of  a  computer  program  to  the  complex  surge 
tank  system  of  the  Alto  Anchicaya  Project  illus- 
trates the  versatility  of  the  program,  and  the  speed 
of  processing  allows  a  more  complete  analysis  of 
the  surge  response  of  the  system  with  the  expendi- 
ture of  relatively  little  design  time.  (USBR) 
W71-1I145 


DESIGN  OF  MOSSYROCK  ARCH  DAM, 

Harza  Engineering  Co.,  Chicago,  111. 

For  primary  bibliographic  entry  see  Field  08A. 

W71-11152 


CHANNEL      PROCESSES     ON      REGULATED 
NAVIGABLE  RIVERS  (Ruslovyye  protsessy  na  su- 
dokhodnykh  rekakh  s  zaregulirovannym  stokom), 
A.  V.  Serebryakov. 

Moskva,  Izdatel'stvo  Transport',  1970.  128  p   46 
fig,  12  tab,  100  ref. 

Descriptors:  'Channel  flow,  'Regulated  flow, 
'Navigable  rivers,  'Channel  morphology,  'Sedi- 
mentation, Runoff,  Sediment  yield,  Hydrographs, 
Reservoir  operation,  Reservoirs,  Discharge 
(Water),  Probability,  Water  levels,  Navigation, 
Channel  erosion,  Water  temperature,  Bed  load, 
Particle  size,  Turbulent  flow,  Optimization. 
Identifiers:  'USSR,  Don  River,  Tsimlyansk  Reser- 
voir, Stream  competence,  Nomograms. 

The  hydrologic  regime  and  the  characteristics  of 
channel  processes  of  regulated  navigable  rivers 
below  large  reservoirs  were  examined  in  connec- 
tion with  preparing  recommendations  for  improv- 
ing the  collection  of  data  needed  to  optimize  regu- 
lation practices.  The  fundamental  theoretical  prin- 
ciples of  channel  formation  contained  in  recent 
Soviet  and  Western  literature  were  tested  by 
laboratory  and  field  investigations,  including  those 
by  the  author  on  the  Don  River  before  and  after 
regulation  of  runoff.  The  choice  of  the  Don  River 
as  a  subject  of  hydrologic  study  was  based  on  three 
considerations:  ( 1 )  the  similarity  of  the  Don  River 
in  morphology  and  hydrography  to  many  lowland 
rivers  of  the  USSR;  (2)  the  highly  regulated  flow  of 
the  Don  River  as  a  result  of  Tsimlyansk  reservoir 
operation;  and  (3)  the  possibility  of  studying 
hydrologic  characteristics  of  the  Don  River  in 
'pure'  form  without  the  presence  of  attendant  and 
complicating  factors.  The  practical  aspects  of  op- 
timization included  the  effect  of  changes  in  water 
temperature  on  channel  processes  and  an  examina- 
tion of  methods  for  improving  navigable  conditions 
on  regulated  rivers.  (Josefson-USGS) 
W7I-11331 


RECENT  HYDROLOGIC  INVESTIGATIONS  IN 
THE  DELTA  AND  POSSIBLE  WATER  LEVEL 
CONTROL  MEASURES, 

Provincial  Dept.  of  Agriculture,  Edmonton  (Al- 
berta).. Water  Resources  Div. 
For  primary  bibliographic  entry  see  Field  02H. 
W71-11339 


BUOYANT  SLOT  JETS  INTO  STAGNANT  OR 
FLOWING  ENVIRONMENTS, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
Lab.  of  Hydraulics  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11340 


ENGINEERING  WORKS— Field  08 
Hydraulic  Machinery— Group  8C 

TRANSITING  COASTAL  RIVER  CHANNELS, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

James  M.  Coleman,  and  W.  G.  Mclntire. 
Louisiana  State  University  Coastal  Studies  Institute 
Technical  Report  No  97,  1971.  33  p,  17  fig,  14  ref. 
(Reprint  of  International  Hydrographic  Review, 
Vol  48,  No  l,p  11-43,  January  1971).  ONR  Con- 
tract No  000 14-69-A-02 11-0003,  Project  No  NR 
388  002. 

Descriptors:  'Navigation,  'Alluvial  channels, 
•Channel  morphology,  'Navigable  rivers.  Rivers, 
Mississippi  River,  Meanders,  Braiding,  Banks,  Sand 
bars,  Sand  waves,  Depth,  Distribution  patterns. 
Regime,  State-discharge  relations. 
Identifiers:  Alluvial  channel  navigation. 

The  major  factor  hampering  navigation  in  an  alluvi- 
al river  is  that  most  channels  are  constantly  adjust- 
ing their  cross-sectional  area  to  differing  flow 
regimes.  In  a  meandering  river,  the  thalweg 
remains  fairly  stable  throughout  a  flood  cycle.  A 
braided  channel,  on  the  other  hand,  is  just  the  op- 
posite, as  the  thalweg  tends  to  migrate  rapidly  and 
by  fits  and  starts.  Another  major  factor  in  deter- 
mining both  the  position  and  depth  of  a  river  chan- 
nel is  the  systematic  change  of  the  bottom  topog- 
raphy that  takes  place  under  differing  flow  regimes. 
Sediment  accretion  or  erosion  on  the  channel  floor 
is  dependent  on  the  relationships  that  exist  between 
the  size  and  quantity  of  sediment  in  transport  and 
various  hydraulic  parameters.  Water  surface  undu- 
lations are  out  of  phase  with  the  bedforms  during 
the  ripple  and  dune  stage  but  in  phase  with  the  bed 
roughness  elements  in  the  upper  flow  regime. 
Water  surface  turbulence  patterns  offer  the  naviga- 
tor some  clues  to  proper  navigation  and  also  some 
insight  into  local  bottom  topography.  (Knapp- 
USGS) 
W71-11343 

8C.  Hydraulic  Machinery 

700/765-KV  AC  SUBSTATION  DESIGN 
CRITERIA:  SUMMARY  OF  INDUSTRY  PRAC- 
TICES. 

Institution  of  Electrical  and  Electronics  Engineers 
Transactions,  Power  Applications  Systems  Vol 
PAS-89,  No.  7,  p.  1521-1524,  Sept/Oct  1970.  4  p 
1  tab,  9  ref.  F' 

Descriptors:  'Substations  (Electrical),  'Extra  high 
voltage,  Reviews,  'Design  criteria,  Electric  power 
industry,  Electric  power,  Transmission  (Electri- 
cal), United  States,  Foreign  design  practices, 
'Electrical  design,  Electric  utilities. 
Identifiers:  Canada,  Tabulation. 

Results  of  a  survey  of  3  major  electric  utility 
systems  in  the  United  States  and  Canada  to  deter- 
mine major  trends  in  substation  design  practices 
above  700  kv  are  tabulated  for  easy  comparison  of 
design  features.  These  data  are  basically  the 
criteria  in  use  as  of  June  1,  1969,  with  significant 
variations  explained  in  accompanying  notes.  The 
design  information  represents  a  major  effort  on  the 
part  of  the  companies  who  pioneered  in  this  field, 
and  the  successful  operation  of  systems  in  service  is 
a  tribute  to  the  designers,  contractors,  and  equip- 
ment manufacturers  who  participated  in  the  ven- 
tures. This  summary  is  a  valuable  reference  and 
guide  for  those  attempting  735/765-kv  substation 
design,  and  serves  as  a  permanent  record  of  the 
state  of  the  art  at  this  point  in  time.  (USBR) 
W71-11144 


COMPUTER'S  ROLE  IN  TRANSMISSION  LINE 
DESIGN, 

Sargent  and  Lundy,  Engineers,  Chicago,  111. 

C.  F.  Beck. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal  of  the  Structural  Division,  Vol  97,  No  ST1 

p  63-79,  Jan  1971.  17  p,  9  fig,  1  tab,  7  ref,  append.  ' 
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Field  08— ENGINEERING  WORKS 
Group  8C — Hydraulic  Machinery 


Descriptors:  Computers,  Design,  'Computer  appli- 
cations, Transmission  towers,  'Transmission  lines, 
Electrical  design,  Optimum  design,  Stress  analysis. 
Surveying,  Systems  engineering,  Safety, 
Economics,  Structural  design,  Computer  programs. 
Identifiers:  'Computer-aided  design,  'Computer 
tower  position,  Tower  spotting,  Transmission  line 
hardware. 

Experience  gained  in  the  development  and  use  of 
computer  techniques  in  designing  transmission 
lines  is  reported.  The  computer  acts  as  a  catalyst 
providing  the  facility  for  implementing  systems  en- 
gineering concepts  in  a  multidisciplineary  environ- 
ment. The  design  of  a  transmission  line  consists  of: 
systems  loading  studies,  selecting  conductors  and 
insulators,  determining  line  routing,  surveying  the 
right-of-way,  designing  towers,  tower  spotting,  or- 
dering materials,  and  constructing  the  line.  Inter- 
woven are  the  criteria  for  the  design,  aesthetics,  en- 
vironmental conditions,  and  costs  combining  the 
interrelated  interests  of  owner,  engineer,  fabrica- 
tor, contractor,  land  owner,  financier,  and  the 
public.  With  the  aid  of  a  computer,  the  mechanics 
of  operation  and  interfacing  between  the  many 
variables  can  be  studied.  The  objective  is  to 
achieve  the  best  solution  by  minimizing  costs 
without  infringing  upon  the  aesthetic  qualities  or 
the  integrity  of  the  design.  Functional  and 
economical  advantages  are  presented.  (USBR) 
W7I-11146 


AN      ANALYTICAL      AND      EXPERIMENTAL 
STUDY  OF  A  VORTEX  PUMP, 

Ingersoll-Rand  Co.,  Princeton,  N.J. 
G.  P.  Schivley,  and  J.  L.  Dussourd 
Transactions  of  the  American  Society  of  Mechani- 
cal Engineers,  Journal  of  Basic  Engineering,  Vol 
92,  Series  D,  4,  p  889-900,  December  1970.  19  fig, 
6  ref,  4  append. 

Descriptors:  'Centrifugal  pumps,  'Slurries,  'Flow 
control,  Mathematical  models. 
Identifiers:  'Vortex  pumps. 

The  fundamental  flow  phenomena  that  govern  the 
performance  of  vortex  pumps  is  discussed.  These 
pumps  have  a  large  free  and  open  passage  that  per- 
mits the  pumping  of  solid  material  without  danger 
of  obstruction.  A  quantitative  description  is  made 
of  the  governing  hydraulics  of  the  vortex  type 
pumps.  A  simplified  analysis  which  permits  calcu- 
lating the  efficiency  and  the  pressure-flow  charac- 
terization in  terms  of  the  pump  geometry  is 
presented.  Experimental  results  are  given  both  for 
a  research  pump  in  which  detailed  flow  measure- 
ments were  taken  for  commercial  pumps  calibrated 
under  conventional  industrial  testing  procedure. 
Finally,  comparison  is  made  between  the  analytical 
and  the  test  results.  In  general,  fair  agreement  has 
been  established  between  the  simplified  theory  and 
the  measurements  both  in  regard  to  prediction  of 
the  internal  flows  and  the  prediction  of  the  overall 
characteristics.  Several  areas  are  singled  out  where 
the  theory  could  be  improved.  Other  areas  are  sin- 
gled out  where  empirical  inputs  are  still  needed,  as 
a  more  powerful  theory  is  required  to  predict  those. 
(Mortland-Battelle) 
W7I-I  I  535 


CONTROL  VALVES-CHARACTERISTICS  AND 
DESIGN  ASPECTS, 

University  Coll.  of  Wales,  Aberystwyth. 

O.  G.  Pamely-Evans. 

Control  and  Instrumentation,  Vol.  2,  No.  12,  p  27- 

30,  December  1970.  I  I  fig,  3  ref. 

Descriptors:     'Valves,     'Flow     control,     Design 
criteria,  Automatic  control. 
Identifiers:  Actuators. 

Control  valves  provide  the  means  of  providing 
pressure  drops  in  pipes  conveying  a  process  fluid  in 
a  process  control  system.  This  is  done  by  reducing 
the  cross  sectional  area  of  the  conduit  by  mechani- 
cal means.  This  paper  describes  design  charac- 
teristics of  valves,  approaches  to  valve  design,  and 


practical  application  of  control  valves.  The  discus- 
sion includes  automatic  systems  in  which  the  valves 
are  operated  by  actuators.  (Mortland-Battelle) 
W71-11544 


8D.  Soil  Mechanics 


INTERACTIVE      GRAPHICS:      SETTLEMENT 
AND  SLOPE  STABILITY, 

Colorado  Univ.,  Boulder. 

R.  L.  Schiffman,  and  J.  R.  Stein. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal  of  the  Structural  Division,  Vol  97,  No  ST1, 

p  253- 27 2,  Jan  1971.  20  p,  14  fig,  19  ref,  append. 

Descriptors:  'Computer  applications,  'Computer 
programs,  Computers,  Computer  systems  hard- 
ware, Computer  systems  programs,  'Consolida- 
tion, Slope  stability,  'Stability  analysis,  'Settle- 
ment (Structural),  Soil  mechanics,  Soil  engineer- 
ing, Stress,  Displacements,  Soils,  Earth  dams, 
Foundations,  Embankments,  Bibliographies. 
Identifiers:  'Computer-aided  design,  Computer- 
based  systems,  'Man-machine  systems,  Display 
systems,  Multilayer  soils. 

Research  and  development  in  the  use  of  interactive 
computer  graphics  for  soil  engineering  analysis  and 
design  are  described.  Two  specific  areas  are 
presented:  settlement  analysis  and  slope  stability. 
The  systems  described  were  implemented  on  a 
CDC  6400  using  a  CDC  280/282  interactive  dis- 
play system.  Three  soil  engineering  application 
systems  are  described:  ( 1 )  Rate  Interactive 
Graphics  (RING),  a  system  for  predicting  the 
progress  of  consolidation  of  multilayered  soil 
deposits;  (2 )  Elastic  LAyer  STress-INteractive 
Graphics  (ELASTING),  a  system  for  determining 
the  stresses  and  displacements  in  layered  elastic 
media;  and  (3)  FEllenius-May  Analysis-Limiting 
Equilibrium  (FEMALE),  a  system  for  analyzing  the 
stability  of  earth  structures  using  the  Fellenius-May 
technique.  An  interactive  graphics  system  to  pro- 
vide interactive  design  for  soil  engineering  is  effi- 
cient and  viable.  Some  advantages  over  conven- 
tional methods  of  computer  use  are:  ( 1 )  one  or 
more  complete  designs  can  be  performed  at  a  sin- 
gle sitting  at  the  interactive  console,  resulting  in  a 
shorter  design  turnaround  time;  (2)  computation 
costs  are  substantially  lower;  (3)  visual  display  of 
data  is  possible;  and  (4)  a  hard  copy  suitable  for 
professional  use  can  be  produced  on  microfilm. 
(USBR) 
W71-I1149 


BEARING  CAPACITY  OF  FOUNDATION 
PILES:  STATE  OF  THE  ART, 

Texas  A  and  M  Univ.,  College  Station. 

H.  M.  Coyle,  and  I.  H.  Sulaiman. 

Highway   Research   Record,   No   333,   p   87-103, 

1 970.  1 7  p,  1 3  fig,  2  tab,  68  ref,  2  disc. 

Descriptors:  'Bearing  capacity,  'Piles  (Founda- 
tions), Reviews,  'Soil  properties,  'Pile-driving  for- 
mulas, Pile  tests,  Cohesionless  soils,  Cohesive  soils, 
Dynamic  loads,  Dead  loads,  Settlement  (Struc- 
tural), Skin  friction,  Soil  strength,  Soil  tests,  Foun- 
dations, Field  tests,  Safety  factors.  Pore  water  pres- 
sure, Bibliographies,  Consolidation. 

A  state-of-the-art  review  of  bearing  capacity  of 
foundation  piles  is  presented.  Topics  include  soil 
property  changes  caused  by  pile  driving  in  cohe- 
sionless and  cohesive  soils,  and  determination  of 
bearing  capacity  for  single  piles  and  pile  groups  in 
cohesionless  and  cohesive  soils.  Methods  presented 
for  design  of  single  piles  include:  static  formula, 
dynamic  formula,  and  a  recently  developed  numer- 
ical method.  The  numerical  method  has  been  used 
to  predict  immediate  pile  movement  under  static 
load  as  well  as  ultimate  pile  load.  Methods 
presented  for  design  of  pile  groups  are  empirical  in 
nature  and  include  design  against  bearing  capacity 
failure  and  excessive  pile  and  soil  settlement. 
Because  this  is  a  state-of-the-art  presentation,  no 
definite  conclusions  are  given  concerning  the  use 


of  one  design  method  in  preference  to  another.  No 
single  method  has  been  adopted  for  general  use  by 
designers  except  for  field  load  tests  generally  used 
on  large  construction  projects  involving  pile  foun- 
dations. (USBR) 
W71-11153 


STRUCTURES  IN  SOIL  UNDER  HIGH  LOADS, 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 
J.  R.  Allgood. 

Proceedings,  American  Society  of  Civil  Engineers, 
Journal  of  the  Soil  Mechanics  and  Foundations  . 
Division,  Vol  97,  No  SM3,  p  565-579,  Mar  1971. 
1 5  p,  3  fig,  2  tab,  1 8  ref,  2  append. 

Descriptors:  'Backfills,  'Buried  structures,  Con- 
duits, Loads  (Forces),  Cylinders,  'Soil  mechanics, 
•Soil  properties,  Soil  structure,  Pipelines,  Finite 
element  method,  Overpressure,  Overburden,  Soil 
density,  Buckling,  Fills,  Dynamic  loads,  Pressure 
Optimization,  Computer  programs,  Theory,  Design 
practices,  Underground  structures,  Bibliographies. 
Identifiers:  Blast  loads,  Experimentation,  Soil- 
structure  interaction,  Soil  arch,  Arching. 

An  overview  of  the  design  and  analysis  of  struc- 
tures in  soil  for  resisting  blasts  from  nuclear  or 
chemical  explosions,  and  the  spinoff  applications  of 
this  technology  to  civil  construction  are  presented. 
Basic  soil-structure  relations  are  provided  for 
horizontal  buried  cylinders  subjected  to  high  loads. 
General  information  is  given  on  the  status  of  soil- 
structure  system  optimization  and  analysis  of  such 
systems  using  finite  codes.  The  main  contribution 
of  the  paper  is  a  methodology  for  the  design  of 
backpacking  over  structures.  Backpacking  is  any 
low  modulus  material  placed  in  the  fill  to  reduce 
the  effective  stiffness  of  an  inclusion  with  respect  to 
the  stiffness  of  the  soil.  Factors  of  10  or  more  in- 
crease in  load  capacity  of  a  buried  structure  can  be 
achieved  by  proper  use  of  backpacking.  (USBR) 
W71-11155 


FLOW  THROUGH  ROCKFILL  DAM, 

H.  A.  Johnson. 

Proceedings,  American  Society  of  Civil  Engineers, 
Journal  of  the  Soil  Mechanics  and  Foundations 
Division,  Vol  97,  No  SM2,  p  329-340,  Feb  1971. 
1  2  p,  6  fig,  3  tab,  3  ref,  2  append. 

Descriptors:  'Cofferdams,  Dams,  'Dam  failure, 
'Rockfill  dams,  Erosion,  Field  tests,  Fluid  flow, 
Hydraulics,  Permeability,  Safety,  Floods,  Flood 
hydrographs,  'Seepage,  Soil  mechanics,  Velocity, 
California,  Flow  nets,  Laminar  flow. 
Identifiers:  Nonlinear  properties. 

Occurrence  of  an  extraordinary  flood  caused  large 
flows  through  the  uncompleted  rockfill  section  of 
Hell  Hole  Dam  on  the  Rubicon  River,  Calif.  The 
partially  completed  dam  was  acting  as  a  cofferdam 
for  the  construction,  and  ultimately  failed  during 
flow  through  the  rockfill  portion.  During  the  flood, 
observations  were  made  of  the  reservoir  elevations 
at  certain  times,  and  also  on  2  occasions,  of  the 
elevations  at  which  flow  was  issuing  from  the 
downstream  face  of  the  rockfill.  Based  on  the  flood 
hydrograph,  computed  flow  through  the  diversion 
tunnel,  and  the  mentioned  observations,  flows 
through  the  rockfill  were  computed  and  the  equa- 
tion for  nonlinear  flow  was  determined.  Results 
suggest  that  flow  through  rockfill  can  be  computed 
assuming  laminar  flow,  even  though  flow  is  not 
laminar.  Comparison  is  made  with  published  results 
obtained  for  flow  through  rockfill  using  models. 
(USBR) 
W71-11I56 


INFLUENCE  OF  SOIL  CONDITIONS  ON 
BUILDING  DAMAGE  POTENTIAL  DURING 
EARTHQUAKES, 

California  Univ.,  Berkeley. 

H.  B.  Seed,  and  I.  M.  Idriss. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal  of  the  Structural  Division,  Vol  97,  No  ST2, 

p  639-663,  Feb  1971.  25  p,  1 3  fig,  22  ref,  2  append. 
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Descriptors:  'Building  codes.  Buildings, 
•Earthquakes,  Bibliographies,  Foundations, 
Geologic  investigations,  -*Soil  investigations,' 
•Earthquake  damage,  Soil  mechanics.  Structural' 
engineering.  Building  design,  Seismic  waves, 
Seismic  velocity,  *Seismic  design,  Epicenters, 
Dynamic  response,  Lateral  forces. 
Identifiers:  San  Andreas  Fault,  Calif,  San  Fran- 
cisco, Calif. 

On  the  basis  of  ground  motions  recorded  in  San 
Francisco  during  the  1957  earthquake,  ground  mo- 
tion characteristics  varied  markedly  along  a  3-mi 
section  of  the  city,  depending  on  the  variation  in 
soil  conditions.  Building  damage  potential  during 
earthquakes  depends  on  either  the  induced/design 
lateral  force  ratio  or  the  damage  potential  index, 
and  variations  in  these  quantities  are  shown  for  the 
1957  earthquake  and  for  other  earthquakes.  Varia- 
tions in  soil  conditions  cause  the  response  of  struc- 
lures  to  vary  by  factors  ranging  from  3  to  6,  and  the 
>pes  of  soil  conditions  causing  maximum  response 
n  different  types  of  earthquakes  are  discussed. 
Juilding  codes  should  reflect  the  potential  varia- 
ions  in  damage  potential  caused  by  local  variations 
n  soil  conditions  by  appropriate  variations  in 
lesign  requirements.  (  USBR ) 
V7I-1 1  158 


HERMAL  MONITORING  OF  LEAKAGE 
HROUGH  DAMS, 

>ccidental  College,  Los  Angeles,  Calif.  Dept.  of 
leology;  and  Geothermal  Surveys,  Los  Angeles 
'alif. 

H.  Birman,  A.  B.  Esmilla,  and  J.  B.  Indreland. 
upported    by    Geothermal    Surveys.    Geological 
ociety  of  America  Bulletin,  Vol  82,  No  8  p  2261- 
2  84,  August  1 97 1 .  24  p,  1 4  fig,  7  tab,  1 7  ref. 

escriptors:  'Earth  dams,  'Seepage,  'Reservoir 
akage,  'Dam  failure,  'Monitoring,  Instrumenta- 
on,  California,  Dams,  Groundwater  movement, 
ituration,  Saturated  flow,  Piezometers,  Safety, 
'arning  systems.  Water  temperature, 
entifiers:  Thermal  monitoring,  Dam  leakage. 

sginning  May  1965,  a  3  yr  temperature  study  was 
ade  in  a  small  earth-fill  dam  in  southern  Califor- 
a.  The  objective  was  to  investigate  the  capability 
thermal  sensing  methods  to  detect  leakage  and 
monitor  changes  in  leakage.  The  dam  is  550  ft 
ng,  24  ft  high,  and  impounds  a  reservoir  of  22 
re-ft.  Thirty  thermistor  probes,  calibrated  to  .01 
g  C  were  set  20  ft  apart  and  7  ft  deep  along  the 
is  of  the  dam.  Temperatures  were  recorded  atap- 
oximately  monthly  intervals.  Indicators  of  fluid 
|  are  the  observed  temperature,  the  differential 
nperature  observed  over  a  time  interval,  and  the 
rameters  of  the  annual  cycle.  The  observed  tem- 
rature  data  could  be  correlated:  ( 1 )  with  visible 
kage  zones  on  the  downstream  face  of  the  dam; 
)  with  internal  zones  of  recurrent  saturation  and 
:h  structural  conditions,  as  determined  by  drill- 
les  and  piezometers;  and  (3)  with  the  total 
ount  of  flow  through  the  dam  as  determined  by  a 
ter  budget  study.  The  method  shows  good 
imise  as  an  early  warning  safety  system  for  dams 
napp-USGS) 
'1-11208 


ITER  IN  THE  UNSATURATED  ZONE; 
OCEEDINGS  OF  THE  WAGENINGEN  SYM- 
SIUM. 

:rnational  Association  of  Scientific  Hydrology 
itbrugge  (Belgium), 
primary  bibliographic  entry  see  Field  02G. 


DIUM      SILICATE      STABILIZATION      OF 
LS  .  A  REVIEW  OF  THE  LITERATURE, 

ois  Univ.,  Urbana. 
I.  Hurley,  and  T.  H.  Thornburn. 
il  Engineering  Studies,  Soil  Mechanics  Series 
13,   Illinois   Cooperative   Highway   Research 
gram  Series  No.  80,  February  1971. 

criptors:   'Soil  stabilization,  'Soil  mechanics, 
dium  compounds,  'Soil  treatment. 


Identifiers:  'Sodium  silicate,  'Stabilizer-soil  mix- 
tures. 

Report  consists  of  an  annotated  bibliography  and 
summary  review  of  the  important  literature  on  the 
use  of  sodium  silicates  in  soil  stabilization 
processes.  Annotations  are  given  for  approximately 
90  articles  published  between  1931  and  1965.  On 
the  basis  of  these  articles  the  authors  have  sum- 
marized pertinent  information  on  stabilizer  proper- 
ties, reaction  mechanisms,  injection  methods  of  soil 
solidification,  properties  of  stabilizer-soil  mixtures, 
use  of  sodium  silicates  as  dustproofers  and  water- 
proofers  and  their  use  as  secondary  additives  with 
other  stabilizers.  Where  warrented,  conclusions 
have  been  drawn  regarding  the  conditions  under 
which  sodium  silicates  appear  to  have  potential 
value  in  the  soil  stabilization  field.  (WES) 
W7I-1I420 


W71-11018 


8F.  Concrete 


FINITE     ELEMENT     ANALYSIS     OF     REIN- 
FORCED  CONCRETE  SLABS, 

Waterloo  Univ.  (Ontario). 

J.  C.  Jofriet,  and  G.  M.  McNeice. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal  of  the  Structural  Division,  Vol  97  No  ST3 

p  785-806,  Mar  1971.  22  p,  1 1  fig,  3  tab,  26  ref  3 

append. 

Descriptors:  Analysis,  Bending  moments,  Bending 
stress,  'Reinforced  concrete,  Computers,  Com- 
puter applications,  'Computer  programs,  Plates 
Concretes,  Cracking,  'Finite  element  method! 
Flexural  strength,  Foreign  research,  'Slabs,  Stiff- 
ness, 'Structural  engineering,  Bibliographies,  Rein- 
forcing steels. 
Identifiers:  'Concrete  slabs. 

The  bending  analysis  of  reinforced  concrete  slabs 
by  the  finite  element  method  concentrates  on  the 
nonlinear  behavior  caused  by  progressive  cracking 
of  a  slab  and  does  not  include  post-yield  behavior. 
The  Branson  and  Beeby  methods  are  explored  for 
estimating  the  rigidity  of  a  cracked  concrete  re- 
gion. The  Beeby  method  yielded  better  results.  To 
deal  with  cracking  in  any  arbitrary  direction,  sug- 
gestions are  made  for  the  transformation  of  the 
matrix  of  flexural  rigidities  and  for  the  determina- 
tion of  equivalent  steel  areas  with  respect  to  the 
orientation  of  the  cracks  in  a  region.  Some  results 
are  presented  to  demonstrate  the  proposed 
method.  (USBR) 
W7I-11154 


81.  Fisheries  Engineering 


EFFECT  OF  JOHN  DAY  DAM  ON  DISSOLVED 
NITROGEN  CONCENTRATIONS  AND  SAL- 
MON IN  THE  COLUMBIA  RIVER,  1968, 

Bureau  of  Commercial  Fisheries,  Seattle,  Wash. 
Kirk  T.  Beiningen,  and  Wesley  J.  Ebel. 
Transactions  of  the  American  Fisheries  Society 
Vol  99,  No  4,  p  664-67 1 ,  1 970.  7  fig,  5  ref. 

Descriptors:  'Anadromous  fish,  'Dams, 
•Nitrogen,  'Supersaturation,  Mortality,  Rainbow 
trout,  Salmon,  Diseases,  Migration,  Temperature, 
Spillways. 

Identifiers:  'Dissolved  nitrogen,  Columbia  River 
(Wash),  John  Day  Dam  (Wash),  Gas  bubble  dis- 
ease. 

Analyses  of  Columbia  River  water  above  and  below 
the  newly-constructed  John  Day  Dam  revealed  that 
the  heavy  spillway  discharge  produced  a  1  23%  to 
143%  supersaturation  of  water  with  dissolved 
nitrogen.  This  alteration  of  the  habitat  as  well  as 
the  dam-delayed  passage  of  fish  induced  incidence 
of  gas  bubble  disease  and  mortality  of  juvenile  and 
adult  salmon,  Oncorhynchus  sp,  and  steelhead 
trout,  Salmo  gairdneri.  Operation  of  some  turbines 
prior  to  the  filling  of  the  reservoir  is  recommended 
as  a  measure  precluding  a  heavy  spillway  and  the 
oversaturation  of  water  with  dissolved  nitroeen 
(Wilde-Wisconsin)  ' 


EFFECT  OF  WATER  VELOCITY  ON  THE 
FISH-GUIDING  EFFICIENCY  OF  AN  ELECTRI- 
CAL  GUIDING  SYSTEM, 

Bureau  of  Commercial  Fisheries,  Seattle,  Wash. 
Seattle  Biological  Lab. 

John  R.  Pugh,  Gerald  E.  Monan,  and  Jim  R.  Smith. 
Fishery  Bulletin,  Vol  68,  No  2,  p  307-324  Jun 
1970.  18  p,  16  fig,  6  tab,  8  ref. 

Descriptors.  'Fish  Guiding,  'Fish  migration, 
'Electrical  shocking  gear,  'Streamflow,  'Velocity, 
Salmon,  Trout,  Washington,  Model  studies! 
Analytical  techniques,  Methodology,  Fish  manage-! 
ment,  Chinook  salmon.  Rainbow  trout,  Fish 
passages.  Trapping,  Environmental  effects. 
Identifiers:  'Coho  salmon,  'Steelhead  trout. 

A  study  of  guiding  fish  with  electricity  and  water 
velocity  techniques  was  performed  in  a  diversion  of 
the  Yakima  River  near  Prosser,  Washington.  Mas- 
sive structures  for  regulating  the  water  velocity, 
producing  the  desired  electrical  field,  and  collect- 
ing the  guided  fish  were  installed.  Evaluation  facili- 
ties consisted  of  rotary  drum  screens  to  divert  all 
fish  that  escaped  past  the  electrical  field  to  an 
inclined-screen  trap.  The  fish  tested  were  wild, 
downstream-migrating  fingerlings  of  chinook  sal- 
mon, Oncorphynchus  tshawytscha;  coho  salmon, 
O.kisutch;  and  rainbow  or  steelhead  trout,  Salmo 
gairdneri.  The  variables  were  three  water  veloci- 
ties, three  species,  and  four  test  periods.  Fish-guid- 
ing efficiency  tended  to  decrease  with  increasing 
water  velocity.  The  guiding  efficiencies  of  the  elec- 
trical system  at  water  velocities  of  0.2,  0.5,  and  0.8 
(m.p.s.)  meter  per  second  were,  respectively,  84.2, 
54.2,  and  50.2  percent  for  chinook  salmon;  82.4; 
47.8,  and  42.8  percent  for  coho  salmon;  and  69.9! 
40.2  and  44.8  percent  for  rainbow  or  steelhead 
trout.  The  guiding  efficiency  achieved  was,  thus, 
highest  with  chinook  salmon,  intermediate  with 
coho  salmon,  and  generally  lowest  with  rainbow  or 
steelhead  trout.  (Woodard-USGS) 
W71-1I357 
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A  WATER  HARDENER  FOR  EXPERIMENTAL 
USE, 

National  Water  Quality  Lab.,  Duluth,  Minn. 
Armond  E.  Lemke. 

Journal  of  the  American  Water  Works  Association, 
Vol  6 1,  No  8, p  41 5-41 6,  August  1969.  1  fig,  3  ref.  ' 

Descriptors:  'Water  quality,  'Laboratory  equip- 
ment, 'Facilities,  'Hardness  (Water),  Bioassay, 
Research  facilities,  Calcium,  Calcium  carbonate, 
Research  equipment,  Automatic  control.  Plumb- 
ing, Water  pollution  effects,  Water  properties. 
Identifiers:  'Laboratory  facilities,  Water  harden- 
ing. 

A  method  of  increasing  the  hardness  of  Lake  Su- 
perior water  (normally  Az  mg/1  as  CaC03)  was 
required  for  bioassay  work  conducted  by  the  Na- 
tional Water  Quality  Laboratory  in  Duluth,  Min- 
nesota. Hardness  was  increased  by  passing  water 
through  a  limestone-filled  tank  through  which  C02 
was  bubbled.  Details  of  the  system  are  provided. 
Performance  of  the  equipment  has  been  very  good 
with  plus  or  minus  5%  being  maintained  90%  of  the 
time,  and  plus  or  minus  10%  exceeded  only  when 
part  of  the  system  malfunctioned.  Only  light  main- 
tenance is  required.  (LeGore- Washington) 
W71-11047 
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10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


For  primary  bibliographic  entry  see  Field  OSB. 
W71-11254 


For  primary  bibliographic  entry  see  Field  08D. 
W71-11420 


INFORMATION     FOR     URBAN     AFFAIRS    IN 
CANADA, 

Canadian     Council     on     Urban     and     Regional 

Research. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-I0972 


THE     CPA'S     ROLE     IN     RESTORING     THE 
ECONOMICAL  BALANCE, 

Price  Waterhouse  and  Co,  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  07B. 
W71-11I57 


BIBLIOGRAPHY   OF  TRITIUM   STUDIES   RE- 
LATED TO  HYDROLOGY  THROUGH  1966, 

Geological  Survey,  Albany,  N.Y.;  and  Geological 
Survey,  Washington,  D.C. 


GAS  CHROMATOGRAPHY:  TECHNIQUES 
AND  USES  IN  SOIL,  PLANT,  AND  WATER 
ANALYSIS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02K. 
W7I-11410 


ENVIRONMENTAL   ASPECTS   OF   MERCURY 
USAGE. 

Dow  Chemical  Corp.,  Midland,  Mich. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-11417 


SODIUM      SILICATE      STABILIZATION      OF 
SOILS  •  A  REVIEW  OF  THE  LITERATURE, 

Illinois  Univ.,  Urbana. 


THE  STATE  OF  KNOWLEDGE  WITH  REGARD 
TO  THE  EFFECTS  OF  PHYSICAL  AND  CHEMI- 
CAL    ENVIRONMENTAL     CONDITIONS     ON 
MARINE   BIOTA    WITH    EMPHASIS   ON   THE 
LONG  ISLAND  SITUATION. 
New  York  Ocean  Science  Lab.,  Montauk.  Center 
for  the  Environment  of  Man. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-11466 


THE  STATE  OF  KNOWLEDGE  WITH  REGARD 
TO  THE  EFFECTS  OF  PHYSICAL,  CHEMICAL 
AND  BIOLOGICAL  CONDITIONS  ON  THE 
USES  OF  COASTAL  RESOURCES. 

New  York  Ocean  Science  Lab.,  Montauk.  Center 

for  the  Environment  of  Man. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-11468 
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^b9 


IBSORPTION 

THE    ACCUMULATION    OF    DDT    BT    THE    DRAGONFLY    NYMPH. 

TETRAGONEURIA, 

■71-11003  05C 

ICCICEHTS 

GELLING    CBODE    OILS    TO    REDDCE    MARINE    POLLOTION    FROM    TANKER 

OIL    SPILLS. 

171-113711  05G 

CCLINATIZATION 
THERMAL    ACCLIMATION    AND    TEMPERATURE    SELECTION    IN    ATLANTIC 
SALHCN,     SALMO    SALAR,     AND    RAINBOW    TRODT,     S.     GAIRDNERI 
871-11593  05C  ' 

CITOPHENCNE 
DETERMINATION    OF    ORGANICS    IN    WATER, 
»71-113e0  05s 

CID    MINE    WATER 
ACID    MIRE    WASTE    TREATMENT    USING    REVERSE    OSMOSIS 
■71-11 362  05D 

CIDIC    WATER 
LIMESTONE    TREATMENT    OF    RINSE    WATERS    FROM    HYDROCHLORIC    ACID 
PICKLING    OF    STEEL. 
■71-11368  05D 

:ODSTIC    EQUIPMENT 
APPLICATION    OF    AN    ACOUSTIC    STREA MFLOW-MEASU RING    SYSTFM    ON 
THE    COLUMBIA    RIVER     AT    THE    DALLES,     OREGON, 
B71-11151  07B- 

rCUSTIC    VELOCITY    METERS 

APPLICATION    OF    AN    ACOUSTIC    STREAMFLOW- MEASUR ING     SYSTEM    ON 
THE    COLUMBIA    RIVER    AT    THE    DALLES,     OREGON, 
"71-11151  07B 

:tivated  sludge 

TREATMENT    OF    CITROS    PROCESSING    WASTES. 
(71-11373  '05D 

BEHOVAL    OF    WASTEWATER    NUTRIENTS    IN    A    COMPACT    PLANT 
■71-11380  05D 

1IVATION   ENERGY 

5«!fw35?!    TIMES    SND    SEOSIENTATION    ACTIVATION    ENERGIES    FOR 
TETRAALKYLAMMONIUM    IONS    IN    AQUEOUS    SOLUTIONS 
171-11319  „1B  ' 

INOSINE    TRIPHOSPHATE 

"TERMINATION    OF    MICROBIAL    BIOMASS    IN    DEEP    OCEAN    WATER, 

CERTAIN    ASPECTS    OF  PRODUCTION    AND    STANDING    STOCK    OF 

PARTICULATE    HATTER  IN    THE    SURFACE    WATERS    OF    THE    NORTHWEST 
ATLANTIC    OCEAN, 
171-11562  05c 

JUDICATION    FROCEDURE 

!t^t.LSAY°NIEE    INC     <PEI«AR*    JURISDICTION    IN    DETERMINING 
HOIATICNS     CF    POLLUTION     STANDARDS). 

r»i-no2«  06E 

'OLLUTICN--PLEADING    UNDER    THE    CODE. 
171-11631 


06E 


HYPOTHESES 


I0STMENI 

IATURAL    HAZARD    IN    HUMAN     ECOLOGICAL    PERSPECTIVE 

IND    MODELS, 

171-11614  06G 

IINISTRATION 

INITED    STATES    V    FLORIDA-VANDERBILT    DEVELOP    CORP 

171-11023  06E 

;.«»i:L'10    A"END    THE    FEDE*AI    WATER    POLLUTION    CONTROL    ACT,     AS 
!H£  PLED. 

71-11310  06E 

JFORCEHENT     (WATER    QUALITY    REQUIREMENTS) 
71-11522  0^G 

HENDEDTC    SNEND   THE    FEDEE'L    WATEE    POLLUTION    CONTROL    ACT,     AS 
"-"507  06E 

OLLDTION, 

71-11620  05G 

U'^i™"    CF    C01,FOFH»NCE    WITH    WATER    QUALITY    STANDARDS. 
M-11630  05G 

INISTRATIVE    AGENCIES 

»WS    AND    PROCEDURES    OF     PCWER    PLANT    SITING    IN    NEW    ENGLAND. 

M-11166  06E 

rATUTORY    POLLUTION    CONTROL    IN    PENNSYLVANIA, 
M-11169  06p 

^rE^JCDT     <»NAI-YSIS    AND    COMPARISON    WITH    PRESENT    AND 
SOPOSEt    TENNESSEE    WATER    POLLUTION    LAW). 
M-11172  06E 

■""^^     (*^IS^S     AND    COMPARISON    WITH    PRESENT    AND    PROPOSED 
.NNESSEE    WATER    POLLUTION    LAW)  , 

'1-11173  06E 


GEORGIA     (ANALYSIS     AND    COMPARISON     WITH    PRESENT    AND     FROPOSPD 
TENNESSEE    WATER    POLLUTION    LAB),  tKUPOSED 

■  71-11170  06E 

A    BIIL    TO    AMEND    THE    ACT    OF    AUGUST     1,     1958,    TO    AUTHORIZE 
n^c^CTI°NS    A"D     PROHIBITIONS    ON    THE    USE    OF    INSECTICIDES, 
HERBICIDES,     FUNGICIDES,     AND    PESTICIDES    WHICH    POLLUTE    THE 
NAVIGABLE    WATERS    OF    THE    UNITED    STATES  ™LLV1Ti    THE 

■71-11185  -06E 

o,m»c    ™    "0HIBIT    THE    DISCHARGE    INTO    ANY    OF    THE    NAVIGABLE 
WATERS    OF    THE    UNITED    STATES    OR    INTO    INTERNATIONAL    WATERS    OF 
ANY    MILITARY     MATERIAL    OR    OTHER    REFUSE    WITHOUT    A 

":E!!""CATI0N    BY    THE    ENVIRONMENTAL    PROTECTION    AGENCY 

APFROVING    SUCH    DISCHARGE. 

■  71-11186  p6E 

A    BIIL    TO    AMEND    THE    ACT    OF    JUNE    29,     1888,     RELATING    TO    TH* 
PREVENTION    OF    OBSTRUCTIVE    AND    INJURIOUS    DEPOSITS    IN    THE 
HARBOR    OF    NEW    YORK,     TO    PROVIDE    FOR    THE    TERMINATION    OF 
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PROTECTION  FROJECT. 

I71-11U11  OUA 

ENVIRONMENTAL  PEOBLEHS  IN  SOUTH  FLOEIDA. 
B71-11U12  06G 

ROCKFISH  CBEEK,  NOETH  CAEOLINA  FLOOD  CONTROL  PROJECT. 
B71-11U13  OUA 

TETON  BASIN  PROJECT,  IDAHO,  APRIL,  1971. 
S71-11U1U  06G 


STUAET  GULCH  DAM,  IDAHO,  PROJECT. 
B71-11U15 


06G 


NZYMES 
DETERGENT    ENZYME    CONTROL    ACT    OF     1971     (A    BILL    TO    PROHIBIT    THE 
USE    OF    ENZYMES    IN    DETERGENTS). 
971-11183  06E 

COATIONS 
MATHEMATICAL    MODEL    FOR    APPROXIMATING    TRANSIENT,     THREE- 
CIMENSICNAL    GROUNDWATER     SYSTEMS, 
B71-11359  02F 

QOILIBRTDH 
PARTICLE    SIZE    EFFECT    ON    THE    EEACTION    GOETHITE    =     HEMATITE    S 
WATER, 
W71-1122U  02J 

QOIPMENT 
ANALYSIS    AND    FORECAST    OF    THE    MARINE    POLLUTION    CONTROL 
MARKET, 
B71-11U56  05G 

ROSION 
ABRASION    OF    THE    FLYSCH    SHORE    OF    THE    BLACK    SEA, 
W71-11099  02J 

SEDIMENT    IN    A    MICHIGAN     TEOUT    STEEAM — ITS    SOURCE,     MOVEMENT, 
AND    SOME    EFFECTS    ON    FISH    HABITAT, 
871-11351  02J 

SCSICN    CCNTRCL 
METHODS    OF    COPING    WITH    COASTAL    EROSION, 
871-11U78  02L 

SCAPE    RESPONSE 

NCTE    ON    THE    ESCAPE  RESPONSE    OF    THE    SEA    UECHIN, 

STRONGYIOCENTROTUS  DRO EBACHIENSIS,     TO    INORGANIC    SALTS, 
871-110UU  05C 

STHETICS 


CONTEMPORARY  WATER  TANKS  —  ESTHETICS  WITH  FUNCTION, 
871-11611  05G 

ESTIMATING 

DIFFERENCES  IN  ABUNDANCE  OF  BENTHOS  AND  RELIABILITY  OF  ITS 
ASSESSMENT  IN  SEVERAL  LAKE  HABITATS, 
871-11010  05C 

ESTUARIES 

ISOTCPIC  COMPOSITION  OF  CARBONATES  IN  A  MARGINAL  MARINE 

FORMATION, 

871-11082  02K 

CURRENTS  AND  BATER  EXCHANGE  IN  DNESTROVSKIY  LIMAN, 
871-11111  02L 

LIFE  AND  POLLUTION  IN  GREAT  SOUTH  BAY, 
871-11269  05C 

CHEMISTRY  OF  WATER  AND  SEDIMENTS  IN  BARATARIA  BAY, 
871-11273  02L 

A  DATA  ACQUISITION  SYSTEM  FOP  MEASUREMENT  OF  METECRCLOGTC- 
HYDROLOGIC  PARAMETERS  IN  A  REMOTE  ESTUARINE  ENVIRONMENT, 
871-11287  02L 

SEDIMFNT  DISCHARGE  OF  RIVERS  AND  THE  FORMATION  OF  THE 
MARITIME  TERRITORY  SEACOAST  (TVERDYY  STOK  REK  I 
FORMIROVANIYE  MORSKIKH  BEREGOV  PRIHOR'YA), 
871-1133U  02L 

A  NATIONAL  OCEAN  SURVEY  PROGRAM  REQUISITE  TO  POLLUTION 

RESEARCH  AND  CONTROL, 

871-11UU5  05G 

THE  BIOLOGY  OF  THE  ESTOARY, 

871-11U60  05C 

THE  TEXAS  BATER  PLAN  AND  ITS  EFFECT  ON  ESTUARIES, 
B71-11U61  OSC 

THE  BIOLOGICAL  EFFECTS  OF  ESTUARIES  ON  SHELLFISH  OF  THE 

MIDDLE  ATLANTIC, 

B71-11U63  05C 

THE  SIGNIFICANCE  OF  AN  ESTUARY  ON  THE  BIOLOGY  OF  AQUATIC 
ORGANISMS  OF  THE  MIDDLE  ATLANTIC  REGION, 
B71-11U65  05C 

THE  ECONOMICS  OF  QUANTITY  VS  QUALITY  IN  GREEN  BAY, 
B71-11U73  02H 

ESTUARINE  ENVIRONMENT 

A  EILL  TO  AMEND  THE  ACT  OF  AUGUST  3,  1968  (82  STAT  625),  TO 
PROTECT  THE  ECOLOGY  OF  ESTUARINE  AREAS  BY  REGULATING  DUMPING 
OF  BASTE  MATERIALS,  TO  AUTHORIZE  THE  ESTABLISHMENT  OF  A 
SYSTEM  OF  MARINE  SANCTUARIES,  AND  FOR  OTHER  PURPOSES. 
871-11187  06E 

BATER  AND  OREGON'S  ECOLOGY. 

871-11260  05B 

A  COMPARISON  OF  THREE  MEDIA  IN  DETERMINATION  OF  BACTERIAL 
CONTENT  OF  SEDIMENTS  IN  BARATARIA  BAY, 
871-1128U  02L 

SOME  NOTES  ON  FISH  COLLECTED  IN  THE  BARATARIA  BAY,  LOUISIANA 

REGICN, 

871-11286  02L 

A  DATA  ACQUISITION  SYSTEM  FOR  MEASUREMENT  OF  HETEOPOLOGIC- 
HYDROLOGIC  PARAMETERS  IN  A  REMOTE  ESTUARINE  ENVIRONMENT, 
871-11287  02L 

ESTUARINE  FOSSILS 

ISOTCPIC  COMPOSITION  OF  CARBONATES  IN  A  MARGINAL  MARINE 

FORMATION, 

871-11082  02K 

ESTUARY  PROTECTION 

BATER  AND  OREGON'S  ECOLOGY. 

871-11260  05B 


ETHICS 

ENVIRONMENT 
B71-10971 


A  CHALLENGE  FOR  MODERN  SOCIETY, 
06B 


EUTROPHICATION 

THE  ROLE  OF  INORGANIC  IONS  IN  THE  EUTROPHICATION  OF  FARM 

PONDS, 

871-11001  05C 

NUTRIENTS  AND  NUTRIENT  BUDGETS  IN  THE  BAY  OF  QUINTE,  LAKE 

ONTARIO, 

B71-11009  05C 

RATIONALE,  BACKGROUND,  AND  DEVELOPMENT  OF  EXPERIMENTAL  LAKE 
STUDIES  IN  NORTH8ESTERN  ONTARIO, 
B71-11011  05C 

THE  LITTORAL  BENTHIC  FAUNA  OF  LAKE  ST  LOUIS  NEAR  MONTREAL 
(QUEBEC).   I.   SOME  GENERAL  DATA,   (IN  FRENCH  BITH  ENGLISH 
SUMMARY) , 
871-11027  05C 


THE  CLIGOCHAETE  FAUNA  OF  GREEN  BAY, 
B71-11031 


LAKE  MICHIGAN, 
05C 


ALGAL  GROWTH  ASSESSMENT  IN  NATURAL  WATERS, 
871-11033  05C 


SUBJECT    INDEX 


AIPECRNE    AMMONIA    EUTFOPHIFS    LAKES. 
871-111(96 
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A    VISUA1    DEMONSTRATION    OE    THE    BENEFICIAL    EFFECTS    OF    SEWAG? 
TREATMENT    FCR    PHOSPHATE    REMOVAL    ON    PARTICULATE    MATTER 
PRODOCTION    IN    HATERS    OF    IAKES    ERIE    AND    ONTARIO, 
W71-11507  05C 

DETERGENT    POLLUTION    CONTROL    ACT    OF    197  1     (A    BILL    TO    AMEND    THF 
FEDERAL    MATER    POLLUTION    CONTROL    ACT    TO    ESTABLISH    STANDARDS 
AND    PROGRAMS    TO    ABATE    AND    CONTROL    HATER    POLLUTION    BY 
SYNTHETIC    DETERGFNTS). 
W71-11516  06E- 

THE  ROLE  OF  CARBON  IN  EUTROPHICATION , 
W71-11519  05C 

LONG-TERM  CHANGES  IN  THE  LIMNOLCGY  AND  MACROZOOPLANKTON  OE  A 

LARGE  EPITISH  COLUMBIA  LAKE, 

S71-11523  05C 

EVALUATION 

EVALUATION    IN    WATER    RESOURCES    MANAGEMENT    AND    DEVELOPMENT,     A 
EEPCRT    OF    THE    TASK    FORCE   ON    WATER    RESOURCES    EVALUATION    OP 
THE    UNIVERSITIES    COUNCIL    ON    WATER    RESOURCES. 
W71-11108  06B 

THE  USE  CF  COLLABORATIVE  STUDIES  TO  EVALUATE  WATER  ANALYSIS 

INSTRUMENTS, 

W71-11532  05A 

EVAPOTRANSPIRATION 

COMPARATIVE  WATER  LOSS  OF  DOUGLAS-FIR  AND  ORIGON  WHITE  OAK, 
W71-11063  02D 

GROUNDWATER  IN  THE  WAIANAE  DISTRICT,  OAHU,  HAWAII, 
W71-111H3  02E 

EVERGLADES  NATIONAL  PARK 

ENVIRONMENTAL    FRCBLEMS    IN    SCUTH    FLOFIDA. 
871-111112  06G 

EXCAVATION 

REMOVAL    OF    MATERIAL     (FROM    BED    OR    BANKS    OF    STATE    WATERS) . 
871-11191)  06E 

EXPERIMENTAL  LAKES  AREA 

RATIONALE,     BACKGROUND,     AND    DEVELOPMENT    OE    EXPERIMENTAL    LAKE 
STUDIES    IN     KORTHWESTERN    ONTARIO, 
W71-11011  05C 

PRELIMINARY    CHEMICAL    CHARACTERIZATION    OE    WATERS    IN    THE 
EXPERIMENTAL    LAKES    AREA,    NORTHWESTERN    ONTARIO, 
W71-11015  05C 

A  HYPOTHESIS  TO  EXPLAIN  DIFFERENCES  AND  SIMILARITIES  AMONG 
LAKES  IN  THE  EXPERIMENTAL  LAKES  AREA,  NORTHWESTERN  ONTARIO, 
W71-11C19  05C 

FFIMARY     FRODUCTION    AND    P HYTOPLANKTON    IN    THE    EXPERIMENTAL 
LAKES    AREA,     NORTHWESTERN    ONTARIO,     AND    OTHER    LOW-CARBONATE 
WATERS,     AND    A    LIQUID    SCINTILLATION    METHOD    FOR    DETERMINING    C- 
1U    ACTIVITY    IN    PHOTOSYNTHESIS, 
W71-11021  05C 

LIGHT,    TEMPERATURE,     AND    OXYGEN    REGIMES    OF    SELECTED    LAKES    IN 
THE    EXPERIMENTAL    LAKES    AREA,     NORTHWESTERN    ONTARIO, 
W71-11025  C5C 

CHEMICAL    FACTORS    INVOLVED    IN    THE   CONTROL    OF    PH YTOPLANKTON 

PRODUCTION    IN    THE    EXPERIMENTAL    LAKES    AREA,     NORTHWESTERN 

ONTARIO, 

W71-1102B  05C 

PEPIPHYTON    CF    THE    EXPERIMENTAL    LAKES    AREA,     NORTHWESTERN 

CNTAFIO, 

W71-11029  05C 

EXPERIMENTAL  WATERSHEDS 

EFFECTS    OF    EXPOSURE    ON    THE    CATCH    OF    RAIN    GAUGES, 
W71-11100  07B 

THF    NUBIAN    ARTESIAN    BASIN,     ITS    REGIONAL    HYDROGEOLOGICAL 
ASPECTS    AND    PALAECHYDROGEOLCGICAL    RECONSTRUCTION, 
W71-11101  02E 

DESIGN    OE    A    HAND-PORTABLE    RAINFALL- SIMULATI NG    INFILTPOMETER , 
WITH    TRIAL    RESULTS    FROM    THE    OTUTIPA    CATCHMENT, 
W71-11102  07B 

HYDPOLOGICAL  EFFECTS  OF  CULTURAL  CHANGES  AT  MOUTERE 

EXPERIMENTAL  BASIN, 

171-11103  One 

RESULTS    OP    RESEARCH    ON    SOME    EXPERIMENTAL    BASINS    IN    THE    UPPER 
HARZ    MOUNTAINS     (FEDERAL     REPIJPIIC    OF    GERMANY)  , 
871-111011  02A 

INPLUENCP    OF    FRACTUPED    RCCKS    ON    THE    RECESSION    CURVE    IN 
LIMITED    CATCHMENT    AREAS     IN    HILL    COUNTRY  A     RESULT    OF 

REGIONAL    PESEAPCH    AND    A     FIRST    EVALUATION    OF    RUNOPF    »' 
HYnpr.GECIOGICAL    EXPERIMENTAL    BASINS, 
■71-11105  02A 

A    PPELIMINAFY    STUDY    OP    THE    WATER    BALANCE    OF    A    SMALL    CLAY 

CATC! " 

»71-1110«  02A 

EXPLOP»T  TO> 

TCAL    EXPLOPATION    OP    THF    VIENNA    DISTRICT, 
U>'M     »NC    CAMAS    COUNTIES,     IDAHO, 


SUMMARY  OF 


EXTENDED  AERATION 

TREATMENT  OF  CITRUS  PROCESSING  WASTES, 
871-11373  05D 

EXTRA  HIGH  VOLTAGE 

700/765-KV  AC  SUBSTATION  DESIGN  CRITERIA 

INDUSTRY  PRACTICES. 

871-111UU  08C 

FACILITIES 

A  WATER  HARDENER  POR  EXPERIMENTAL  USE, 
871-110U7  09C 


FALLOUT 

AIR  TRANSPORT  OF  ORGANIC  CONTAMINANTS  TO  THE  MARINE 

ENVIRONMENT, 

871-11238  05B 

FARM  LAGOCNS 

A  STATUS  REPORT  ON  8ASTE  TREATMENT  LAGOONS  IN  MISSISSIPPI, 
871-11299  05D 

FARM  WASTES 

SAIMONELLA    INFANTIS    IN    CATTLE    FEEDLOT    RUNOFF, 
871-11051  05A 

MANAGING    SBINE    8ASTES    TO    PREVENT    POLIOTION, 
871-11055  05D 

BRC0DER-GR08    CAGES    OVER    DEEP    PIT, 
871-11056  05D 

PHOTOSYNTHETIC    RECLAMATION    OF    AGRICULTURAL    SOLID    AND    LIQUID 

8ASTES — SECOND    PROGRESS    REPORT, 

871-11375  05D 

MEAT    PACKING    8ASTES    RESPOND    TO    MANY    TREATMENT    METBCDS. 
871-11387  05D 

ANIMAL  BASTE  UTILIZATION  POR  POLLUTICN  ABATEMENT  - 
TECHNOLOGY  AND  ECONOMICS,  PHASE  I, 
B71-11U05  05B 


FARMWASTES 

DEEP    PIT    SLAT-FLOOR    BREEDING    HOUSE, 
871-11057 


05D 


FEDERAL  GOVERNMENT 

FEDERAL  INSTALLATIONS,  FACILITIES,  AND  EQUIPMENT  POLLUTION 
CONTROL  ACT  (AMENDING  THE  FEDERAL  8ATER  POLLUTION  CONTROL 
ACT  TO  PROVIDE  FOR  IMPROVED  COOPERATICN  BY  FEDERAL  AGENCIES 
TO  CCNTROL  BATER  AND  AIR  POLLUTION  FROM  FEDERAL 
INSTALLATIONS  AND  FACILITIES) . 
871-111*0  06E 

DETERGENT  POLLUTION  CONTROL  ACT  OF  1971  (»  BILL  TC  AMEND  THE 
FEDERAL  WATER  POLLUTION  CONTROL  ACT  TO  ESTABLISH  STANDARDS 
AND  EBOGRAMS  TO  ABATE  AND  CONTROL  WATER  POLLUTION  EY 
SYNETHETIC  DETERGENTS). 
871-11159  06E 

A  EILL  TO  AMEND  THE  FISH  AND  WILDLIFE  COORDINATION  ACT  TO 
PROVIDE  ADDITIONAL  PROTECTION  TO  MARINE  AND  WILDLIFE  ECOLOGY 
BY  PROVIDING  FOR  THE  ORDERLY  REGULATION  OF  DUMPING  IN  THE 
OCEAN,  COASTAL,  AND  OTHER  BATERS  OF  THE  UNITED  STATES. 
871-11160  06E 

A  BILL  TO  AMEND  THE  FEDERAL  8ATER  POLLUTION  CONTROL  ACT  TO 
PROTECT  THE  NAVIGABLE  BATERS  OF  THE  UNITED  STATES  FROM 
FURTHER  POLLUTION  BY  REQUIRING  THAT  SYNTHETIC  PETRCLEUM- 
BASED  DETERGENTS  MANUFACTURED  IN  THE  UNITED  STATES  OR 
IMPORTED  INTO  THE  UNITED  STATES  BE  FREE  FROM  PHOSPHORUS. 
871-11161  06E 

A  BIIL  TO  AMEND  THE  FISH  AND  BILDLIFE  COORDINATION  ACT  TO 
PROVIDE  ADDITIONAL  PROTECTION  TO  MARINE  AND  BILDLIFE  ECOLOGY 
BY  PROVIDING  FOR  THE  ORDERLY  REGULATION  OF  DUMPING  IN  THE 
COASTAL  WATERS  OF  THF  UNITED  STATES. 
871-11162  06E 

REGULATIONS  FOR  USE  OF  SECTION  169,  INTERNAL  REVENUE  CODE. 
871-11176  06E 

A  BIIL  TO  REQUIRE  THE  COUNCIL  ON  ENVIRONMENTAL  QUALITY  TO 

MAKE  A  FULL  AND  COMPLETE  INVESTIGATION  AND  STUDY  OF  NATIONAL 

POLICY  8ITH  RESPECT  TO  THE  DISCHARGING  OF  MATERIAL  INTO  THE 

OCEANS. 

871-11180  06E 

DETERGENT  POLLUTION  CONTROL  ACT  OF  1971  (A  BILL  TC  AMEND  THE 
FEDERAL  BATER  POLLUTION  CONTROL  ACT  TO  BAN  POLYPHOSPHATES  IN 
DETERGENTS  AND  TO  ESTABLISH  STANDARDS  AND  PROGRAMS  TO  ABATE 
AND  CONTROL  BATER  POLLUTION  BY  SYNTHETIC  DETERGENTS). 
871-11181  06E 

A  BILL  TO  PROVIDE  FOR  REGULAR  DETERMINATIONS  OF  THE  EXTENT 
OF  AIR  AND  WATER  POLLUTION  THROUGHOUT  THE  UNITED  STATES. 
871-11182  06E 

DETERGENT  ENZYME  CONTROL  ACT  OF  1971  (A  BILL  TO  PROHIBIT  THE 

USE  OF  ENZYMES  IN  DETERGENTS) . 

871-11183  06E 

A  BILL  TO  AMEND  THE  ACT  OF  AUGUST  3,  1968  (82  STAT  625),  TO 
PROTECT  THE  ECOLOGY  OF  ESTUARINE  AREAS  BY  REGULATING  DUMPING 
OF  BASTE  MATERIALS,  TO  AUTHORIZE  THE  ESTABLISHMENT  OF  A 
SYSTEM  OF  MARINE  SANCTUARIES,  AND  FOR  OTHER  PURPOSES. 
871-11187  06E 


SUBJECT  INDEX 


THE  MERCURY  POLLUTION  CONTROL  ACT  (A  BILL). 
171-11190  06E 

A  BILL  TO  ABEND  THE  FEDERAL  WATER  POLLDTION  CONTROL  ACT,  AS 

AMENDED. 

171-11289  06E 

871-11310  ..  06E 

BEARINGS    BEFORE    THE    SUBCOMMITTEE   ON    AIR    AND    HATER    POLLUTION 
OF    THE    COMMITTEE    ON    PUBLIC    WORKS,     UNITED    STATES    SENATE. 
171-11431  05G 

THE    POLE    AND    MISSION    OF    THE    EPA    REGIONAL    OFFICE, 
171-11455  05G 

THE    NATIONAL    MARINE    FISHERIES    SERVICE    AND    ITS    ROLE    IN    THE 
PREVENTION    AND    CONTROL    CF    POLLUTION, 
W71-11II57  05G 

A    BILL    TO    ABEND   THE    FEDERAL    WATER    POLLUTION    CONTROL    ACT,    AS 

ABENDED. 

W71-11II62  06E 


171-11547 


06E 


A    BILL    TO    PROHIBIT    DISCHARGE    OP    ANY    MILITARY    MATERIAL    OR 
CTHER    REFUSE    INTO    NAVIGABLE    WATERS    OF    THE    UNITED    STATES    OR 
INTO    INTERNATIONAL    WATERS,     AND    FOR    OTHER    PURPOSES. 
171-11550  06E 

A    BILL    TO    AMEND    THE  FEDERAL    WATER    POLLUTION    CONTROL    ACT,    AS 

AMENDED,    TO    PROVIDE  FINANCIAL    ASSISTANCE    FOR    RIVER    BASIN 

PROGRAMS. 

171-11584  06E 

LEGAL    ASPECTS    OF    A    FEDERAL    WATER    QUALITY    SURVEILLANCE 

SYSTEM, 

171-11618  05G 

A  BILL  TO  PROVIDE  FOR  CONSTRUCTION  OF  CONTAINED  DREDGED 
SPOIL  DISPOSAL  FACILITIES  FOR  THE  GREAT  LAKES  AND  CONNECTING 
CHANNELS,  AND  FOR  OTHER  PURPOSES. 
H71-11622  06E 

A  BILL  TO  AMEND  THE  FEDERAL  WATER  POLLUTION  CONTROL  ACT  TO 
INCREASE  THE  PENALTY  FOR  POIIUTION  OF  THE  WATER  EY  OIL. 
171-11623  06E 

MERCURY  CONTROL  ACT  OF  1971  (A  BILL  TO  PROVIDE  FOR  CONTROL 
OF  THE  USE  OF  THE  ELEMENT  MERCURY  OR  ITS  COMPOUNDS,  AND  FOR 
CTHER  PURPOSES) . 
171-11629  06E 

TERAL  JURISDICTION 

A  BILL  TO  AMEND  THE  FEDERAL  WATER  POLLUTION  CONTROL  ACT,  AS 
ABENDED. 
171-11462  06E 

DERAL  WATER  POLLUTION  CONTROL  ACT 

FEDERAL  INSTALLATIONS,  FACILITIES,  AND  EQUIPMENT  POLLUTION 

CONTROL  ACT  (AMENDING  THE  FEDERAL  WATER  POLLUTION  CONTROL 

ACT  TO  PROVIDE  FOR  IMPROVED  COOPERATION  BY  FEDERAL  AGENCIES 

TO  CONTROL  WATER  AND  AIR  POLLUTION  FROM  FEDERAL 

INSTALLATIONS  AND  FACILITIES). 

171-11140  06E 

A  BILL  TO  AMEND  THE  FEDERAL  WATER  POLLUTION  CONTROL  ACT,  AS 

AMENDED. 

S71-11289  06E 


CCEAN  DUMPING 
171-111130 


THE  OCEANS  CRY  FOR  HELP, 
05G 


A  BILL  TO  AMEND  THE  FEDERAL  WATER  POLLUTION  CONTROL  ACT,  AS 

AMENDED. 

171-111162  06E 

EDLOT  RUNOFF 

SALMONELLA  INFANTIS  IN  CATTLE  FEEDLOT  RUNOFF, 

171-11051  05A 

FELOTS 

DRAINAGE    AND    POLLUTION    FROM     EEEF   CATTLE    FEEDLOTS, 

171-10994  05E 

RTILITY 

SEASONAL  FREEZING  AND  ITS  EFFECT  ON  THE  GENESIS  AND 
FERTILITY  OF  SIBERIAN  SOILS  (SEZONNAYA  MERZLOTA  I  YEYE 
VLIYANIYE  NA  GENEZIS  I  PLODOPODIYE  POCHV  SIVIRI), 
171-11122  02C 

IMS 

ORGANIC    CHEMISTRY    OF    NATURAL    SEA    SURFACE    FILMS, 
■71-112115  05B 

LTER    PRESSES 

FILTER    PRESS    COSTS    VERSUS    LAND    DEMAND, 


171-11391 
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ITERS 

THE    EFFECTIVENESS    OF    A    CONTACT    FILTER    FOR    THE    REMOVAL    OF 

IRON    FROM    GROUND    WATER, 

■71-11399  05F 

LTPATION 

ANOMALIES  IN  WATER  FILTRATION  THROUGH  PEAT  SOILS  (0 

KHAPAKTERE  ANOMALIY  PRI  FIL'TRATSII  VODY  V  TORFYANYKH  POCHV- 

GRUNTAKF)  , 

■71-11330  02G 


DIATOHITE  FILTRATION-AN  OLD  CONCEPT  GAINS  NEW  ACCEPTANCE, 
W71-11382  05D 

UPFLOW  FILTRATION  USING  THE  IMMEDIUM  FILTER, 
W71-11386  05D 

PLASTIC  PACKED  TRICKLING  FILTERS  MINIMIZES  CHANCE  OF 

PLUGGING. 

W71-11389  05D 

THE    EFFECTIVENESS    OF    A    CONTACT    FILTER    FOR    THE    REMOVAL    OF 

IRON    FROM    GROUND    WATER, 

W71-11399  05F 

FILTERABILITY    OF    STREPTOCOCCAL    L-FORMS, 
■71-11539  05D 

FINANCING 

CLEAN  WATER  FINANCING  ACT  OF  1971  (A  BILL  TO  AMEND  THE 
FEDERAL  WATER  POLLUTION  CONTROL  ACT,  AS  AMENDED,  TC  FROVIDE 
FINANCIAL  ASSISTANCE  FOR  THE  CONSTRUCTION  OF  WASTE  TREATMENT 
FACILITIES,  AND  FOR  OTHER  PURPCSES. 
W71-11620  06E 

FINITE  ELEMENT  METHOD 

AUTOMATIC  DESIGN  OF  SHELL  STRUCTURES, 

■  71-11148  08A 

FINITE  ELEMENT  ANALYSIS  OF  REINFORCED  CONCRETE  SLABS, 
W71-11154  08F 

FIRE  ANTS 

TOXICITY  OF  MIREX  TO  CRAYFISH,  PROCAMBAROS  BLANDINGI, 
W7  1-1 1597  05C 


FISH 

FOOD  SCIENCE  AND  MARICULTURE, 
W71-11271 


02L 


EFFECTS  OF  SALINITY  AND  WATER  QUALITY  ON  SURVIVAL  AND  GROWTH 
OF  JUVENILE  POMPANO,  TRACHINOTOS  CAROLINUS, 
W71-11280  02L 

SOME  NOTES  ON  FISH  COLLECTED  IN  THE  BARATARIA  BAY,  LOUISIANA 

REGION, 

W71-11286  02L 

CURRENT  PRACTICE  IN  SEAFOODS  PROCESSING  WASTE  TREATMENT, 
W71-11366  05D 

ROCKFISH  CREEK,  NORTH  CAROLINA  FLOCD  CONTROL  PROJECT. 
W71-11413  04A 

THE  SIGNIFICANCE  OF  AN  ESTUARY  ON  THE  BIOLOGY  OF  AQUATIC 
ORGANISMS  OF  THE  MIDDLE  ATLANTIC  REGION, 
W71-11465  05C 

SEMI-AUTOMATED  DETERMINATION  OF  MERCURY  IN  FISH  TISSUE, 
W71-11471  05A 


TOXIC  CHEMICALS — THE  RISK  TO  FISH, 
W71-11534 
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FISH  BEHAVIOR 

THE  FLAGFISH,  JORDANELLA  FLOPIDAE,  AS  A  LABORATOPY  ANIMAL 
FOR  BEHAVIORAL  BIOASSAY  STUDIES, 
W71-11581  05C 

THERMAL  ACCLIMATION  AND  TEMPERATURE  SELECTION  IN  ATLANTIC 
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W71-11039  05C 

A  RESUME  OF  FIELD  APPLICATIONS  OF  ANTIMYCIN  A  TO  CONTROL 

FISH, 
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DAMAGES    IN    TRESPASS    FOR    NEGLIGENT    KILLING    OP    FISH    BY 

FOLIOTICN, 

171-11627  05C 
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171-11039  05C 

A  RESOME  OF  FIELD  APPLICATIONS  OF  ANTIMYCIN  A  TO  CONTROL 

FISH, 

W71-110U0  05C 
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FREVENTICN    AND    CONTROL    OF    POLLUTION, 
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FISH, 

W71-110U0  05C 


FOLLUTICN  OF  WATER  CONTAINING  FISH. 
H71-11197 


06E 


YELLOW    FHOSFHORUS    POLLUTION         ITS    TOXICITY    TC    SEAWATER- 
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STUART    GULCH    DAM,    IDAHO,     FROJECT. 

171-11U15  06G 

CLEAR    CREEK,     TEXAS,     PLOOD    CONTROL. 

W71-11U16  OUA 
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W71-11258  OKA 

PLCCDSfHIDDLESBORO 

FLOOD  PLAIN  INFORMATION,  YELLOW  CREEK  AND  LITTLE  YELLOW 
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W71-115UM  0  8C 
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BY  TERNARY  COMPLEX  FORMATION  WITH  ZIRCONIUM  AND  CALCEIN 
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FLUORCMETRY 
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SIGNIFICANCE  OF  THE  FOOD  CHAIN  IN  DDT  ACCUMULATION  BY  FISH, 
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DEPOSITS    OF    NORTHWESTERN    SIBERIA     (PODZEMNYYE    L'DY    I 
SANCHUGOVSKO-KAZANTSEVSKIKH    TOLSHCH    SEVERA    ZAPADNOY    SIBIRI)  , 
H71-11117  02C 

PRC2EN    SOILS 

SEASONAL    FREEZING    AND    ITS    EFFECT    ON    THE    GENESIS    AND 
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INCCBPOBATING    FLUOBESCENT    SUPPORT    AND    BING    OVEN    COLORIMETRY, 
B71-11513  05A 

GAS    CHROMATOGRAPHIC    ANALYSIS    FOR    ALPHA-OLEFIN    SULFONATE, 
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B71-1122U  02J 


HEMATITE  6 


GOVERNMENT  FINANCE 

A  BILL  TO  AMEND  THE  FEDERAL  HATER  POLIUTION  CONTROL  ACT,  AS 
AMENDED,  AND  FOR  OTHER  PURPOSES. 
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171-11075  02J 

SRAVINETRIC  ANALYSIS 
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B71-11576  02K 

iREAT  IAKES 
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AT  SEA, 
171-11109  05G 

GULFS 

GULF  STREAM  AND  MIDDLE  ATLANTIC  BIGHT    COMPLEX  THERMAL 
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A  BILL  TO  PROHIBIT  DISCHARGE  OF  ANY  MILITARY  MATERIAL  OR 
OTHER  REFUSE  INTO  NAVIGABLE  BATERS  OF  THE  UNITED  STATES  OF 
INTO  INTEENATIONAL  BATERS,  AND  FOR  OTHER  PURPOSES. 
171-11550  06E 

NATURAL  HAZARD  IN  HUMAN  ECOLOGICAL  PERSPECTIVE    HYPOTHESES 

AND  MODELS, 

171-11610  06G 

HEAT  BALANCE 

MOISTURE  REGIME  OF  THE  BEST  SIBERIAN  PLAIN  (UVLAZHNENNOST • 

ZAPAtNO-SIBIRSKOY  RAVNINY), 
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HEAT  TEANSFER 

HEAT  TRANSFER  BY  CURRENTS  IN  THE  NORTH  ATLANTIC, 
171-11091  02E 

HEAVY  METAL 
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SWEDEN    AS    INDICATORS    OF    MERCURY    CONTAMINATION    IN    THE 
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871-11139  02F 

HEHATITE 

PARTICLE  SIZE  EFFECT  ON  THE  REACTION  GOETHITE  =  HEBATTTE  6 
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871-11037  05C 
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HOT    SPRINGS 

HYDROLOGY,     ACTIVITY,    AND    HEAT    FLOW    OF    THE    STEABBOAT    SPRINGS 
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871-11233  05A 
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EACTEBIAL    POPULATION    OF    HUBIFIED    LAKES, 
871-11555  05C 
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HYDRAULIC  JUBP 
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ASPECTS  AND  PALAEOHYDBOGEOLOGICAl  BECCNSTPOCTION, 
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871-11332  02A 
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EVALUATION    OF    STREABFL08-DATA    PROGBAB    IN    FLOBIDA, 
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SURVEY  OF  DESALTING  PROCESSES  FOR  USE  IN  BASTEBATEB 
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COMPARISON    WITH    PRESENT    AND    PROPOSED    TENNESSEE    LAW) , 
W71-11175  06E 

BMISCIBLI    FLDIDS 
INFILTRATION    AFFECTED    BY    FLOW    OF    AIR, 
W71-113U6  02G 

HEAIRED    WATER    QOALITY 
WATERS     AND    WATERCOOBSES — POLLOTION    AS    A    PERMANENT    INJ0RY-- 
PROXIMATE    CAOSE     (OKIAHOMA    1930). 
W71-11»8<1  06E 

HPOONEMENTS 
PEACE-ATHABASCA    DELTA    SYMPOSIOM. 
W71-11335  OUC 

BCOHE 
ECONOMIC    CONSEQOENCES    OF    INTERBASIN    WATER    TRANSFER, 
171-11398  06B 

NDIAN    OCEAN 
QOANTITATIVE    DISTRIBOTION    OF    SOSPENDED    MATTER    IN    THE    DEEP 
WATERS    OF    THE    NORTHERN    AND    CENTRAL    INDIAN    OCEAN, 
W71-1109M  02J 

DISTRIBOTION    AND    COMPOSITION    OF    WATEB    SOSPENSIONS    IN    THE 
NORTHERN    AND    CENTRAL    PARTS    OF    THE    INDIAN    OCEAN, 
171-11095  02J 


NDIANA 
POLLOTICN- 
W71-11631 


•PLEADING    ONDER    THE    CODE. 


NDICATORS 
THE    OLIGOCHAETE    FAONA    OF    GREEN    BAY,    LAKE    MICHIGAN, 
W71-11031  05C 

NEOSTRIAI    WASTES 
BARAKIS    V    AMERICAN    CYANAMID    CO     (CHEMICAL    COMPANY'S    LIABILITY 
fCR    CBOP    DAMAGE    FROM    EFFLOENT    DISCHARGE). 
W71-11020  06E 

THE    TOXICITY    OF    RESIDDAL    WATERS    RESOLTING    FROM    THE    SOGAR 
INDOSTBY    APPRAISED    EY    TESTS    ON    YOONG    PLANTS     (IN    ROMANIAN), 
W71-11050  05C 

AIR    TRANSPORT    OF   ORGANIC    CONTAMINANTS    TO    THE    MARINE 

ENVIRONMENT, 

W71-11238  05B 

INPOT    OF    POIYCHLORINATED    BIPHENYLS     INTO    CALIFORNIA    COASTAL 
WATERS    FROM    ORBAN    SEWAGE    OOTFALLS, 
W71-11290  05B 

CORRENT    PRACTICE    IN    SEAFOODS    PROCESSING     WASTE    TREATMENT, 
W71-11366  05D 

JNAEROEIC-AIBOEIC    LAGOON    TREATMENT    FOR    VEGETABLE    TANNING 

WASTES, 

W71-11370  05D 

TREATMENT  OF  CITROS  PROCESSING  WASTES, 
W71-11373  05D 

MEAT  PACKING  WASTES  RESPOND  TO  MANY  TREATMENT  METHODS. 
W71-11387  05D 

HANDLING  DYE  WASTES  IN  A  MONICIPAL  PLANT, 
W71-11388  05D 

POLLOTICN  PROBLEMS  IN  KANSAS, 

W71-11U2U  05G 

SOCIAL  ASPECTS  OF  ENVIRONMENTAL  POLLOTION, 
W71-11U32  06E 

RIPARIAN  RIGHTS  AND  THE  'NECESSARY  INDOSTRY  DOCTRINE,' 
STREAM  POLLOTION — INJONCTION  AGAINST — DAMAGES  FOR, 
W71-11501  06E 

SOORCE  OF  PCLYCHLORINATEE  BIPHENYL  CONTAMINATION  IN  THE 

MARINE  ENVIRONMENT, 

W71-115H1  0  5B 

DDT    AND    PCB    IN    MARINE    ANIMALS    FROM    SWEDISH    WATERS, 
W71-11600  05C 

THE    MOSKEGON    COONTY    WASTEWATER    MANAGEMENT    SYSTEM. 
W71-11601  05D 


INFILTRATION 

A    PERTORBATION    ANALYSIS    OF    TWO-rPHASE  INFILTRATION, 
W71-1106Q  02G 

INFILTRATION    PREDICTIONS    BY    A    MOVING  STRAINED    COORDINATES 

HETHCD, 

W71-11065  02G 


LATERAL    FLOW    ONDER    CYLINDER    INFILTROHETERS 

CORRECTION    PROCEDORE, 

W71-11071  02G 


A  GRAPHICAL 


THE  INFLOENCE  OF  LAND  MANAGEMENT  AND  SOIL  CHARACTERISTICS  ON 
INFILTRATION  AND  THE  OCCURRENCE  OF  OVERLAND  FLOW, 
W71-11072  02A 

TORBIDITY  PENETRATION  IN  INFILTRATION  GALLERIES, 
W71-11087  05B 

DESIGN  OF  A  HAND-PORTABLE  RAINFALL-SIHOLAT ING  INFILTROMETER, 
WITH  TRIAL  RESULTS  FROM  THE  OTOTIRA  CATCHMENT, 
W71-11102  07B 

INFILTRATION  AFFECTED  BY  FLOW  OF  AIR, 
W71-11316  02G 

MATHEMATICAL  SISOLATION  OF  INFILTRATING  WATERSHEDS, 
W71-113M8  02G 

SYSTEMATIC  TREATMENT  OF  TBE  PROBLEM  OF  INFILTRATION, 
W71-11H06  02G 

INFILTRATION  CAPACITY 

THE  INFLOENCE  OF  LAND  MANAGEMENT  AND  SOIL  CHARACTERISTICS  ON 
INFILTRATION  AND  THE  OCCURRENCE  OF  OVERLAND  FLOW, 
W7  1-1 1072  02A 

INFILTRATION  GALLERIES 

TORBIDITY  PENETRATION  IN  INFILTRATION  GALLERIES, 
W71-11087  05B 


INFILTROHETERS 

LATERAL  FLOW  ONDER  CYLINDER  INFILTROHETERS 

CORRECTION  PROCEDORE, 

W71-11071  02G 


A  GRAPHICAL 


DESIGN  OF  A  HAND-PORTABLE  RAINFALL-SIMULATING  INFILTROMETER, 
WITH  TRIAL  RESULTS  FROM  THE  OTUTIRA  CATCHMENT, 
W71-11102  07B 

INFORMATION  RETRIEVAL 

INFORMATION  FOR  URBAN  AFFAIRS  IN  CANADA, 
W71-10972  06B 

INFORMATION  TRANSFER 

INFORMATION  FOR  ORBAN  AFFAIRS  IN  CANADA, 
W71-10972  06B 

INFRARED  ANALYZER 

OBSERVATIONS  OF  CARBON  DIOXIDE  IN  THE  SURFACE  WATERS  OF  THE 
EASTERN  NOBTH  PACIFIC  OCEAN  AND  THE  BERING  SEA, 
W71-11U92  05A 

INFRARED  RADIATION 

STUDY  TO  EVALUATE  THE  UTILITY  OF  AERIAL  SURVEILLANCE  METHODS 

IN  WATER  QUALITY  MONITORING, 

W71-11250  05A 

INJECTION  WELLS 

DETERMINATION  OF  POLLOTIONAL  POTENTIAL  OF  THE  OGALLALA 
AQOIFER  BY  SALT  WATER  INJECTION, 
W71-11361  05G 

INLAND  WATERWAYS 

SIMOIATION  OF  WATERWAY  TRANSPORT  SYSTEMS, 
W71-10978  06A 

IMPLICATIONS  OF  SYSTEMS  ANALYSIS  TO  INLAND  NAVIGATION, 
W71-10980  06A 

INORGANIC  COMPOONDS 

INTERNAL  DAMAGE  IN  AN  AQOATIC  BEETLE  EXPOSED  TO  SOBLETHAL 
CONCENTRATIONS  OF  INORGANIC  IONS, 
W71-11586  05C 

INORGANIC  IONS 

THE  ROLE  OF  INORGANIC  IONS  IN  THE  EUTROPHICATION  OF  FARM 

PONDS, 

W71-11001  05C 

INSECT    FBYSIOLOGY 

THE    ACCUMULATION    OF    DDT    BY    THE    DRAGONFLY    NYMPH, 

TETRAGCNEURIA, 

W71-110D3  05C 

INSECTICIDE    DETERMINATION 

GAS    CHROMATOGRAPHY         TECHNIQUES    AND    OSES    IN    SOIL,    PLANT,    AND 

WATEB    ANALYSIS, 

W71-11U10  02K 

INSECTICIDES 

ACCOMOLATION    OF    DDT    BY    DAPHNIA    MAGNA, 
W71-11221  05B 

OSING    EAYTEX     (BAY     29«93)     TO    CONTBOL    CRAYFISH    IN    PONDS, 
W71-11589  05C 

INSECTS 

COMPARATIVE  METABOLISM  OF  METHOX YCHLOH,  METHIOCHLOR,  AND  DDT 

IN  MOOSE,  INSECTS,  AND  IN  A  MODEL  ECCSYSTEM, 
W71-1130U  05C 


SO-23 


SUBJECT    INDEX 


INSPECTION 

LEGAL  ASPECTS  OF  A  FEDERAL  WATER  QUALITY  SURVEILLANCE 

SYSTEM, 

W71-11618  05G 

INSTITUTIONAL  ASPECTS 

THE    NATIONAL    ENVIRONMENTAL    SCIENCE    TRIANGLE, 
W71-11110  05G 

PRESENT    AND    FUTURE    INTERNATIONAL    AGREEMENTS    FOR    POLLUTION 
ABATEMENT    AND    THEIR    IMPACT    ON    NEW    SHIP    CONSTRUCTION, 
871-11117  05G 

REGIONAL    GOVERNMENT    AND    CONSERVATION, 
871-11607  06B 

INSTITUTIONAL    CONSTRAINTS 

ENVIRONMENT  A    CHALLENGE    FOR    MODERN    SOCIETY, 

871-10971  06B 

INSTRUMENTATION 

EESIGN    OF    A, HAND-PORTABLE    RAINFALL-SIMULATING    INFILTROMETER , 
BITH    TRIAL    RESULTS    FROM    THE    OTUTIRA    CATCHMENT, 
871-11102  07B 

ANALYSIS    OF    CURRENT-METER    DATA    AT    COLOMBIA    RIVER    GAGING 
STATIONS,    WASHINGTON    AND    OREGON, 
B71-11108  07B 

RADIATICN    MEASUREMENT    OP    SOIL    DENSITY    AND    MOISTURE    CONTENT 
IN    AGROPHYS1CAL    STUDIES     (0    RADIOMETRII    PLOTNOSTI    T 
VLAZHNOSTI    POCHV    V    AGROFIZ ICHESKIK H    ISSLEDOV ANIY AKH) , 
871-11125  02G 

A    DATA    ACQUISITION    SYSTEM    FOR    MEASUREMENT    OF    METEOROLOGIC- 
HYDROLOGIC    PARAMETERS    IN    A    REMOTE    ESTUARINE    ENVIRONMENT, 
871-11287  02L 

ENVIRONMENTAL    ASPECTS    OF    THE    ONITS    PROBLEM, 
871-11315  07C 

THE    USE    CF    COLLABORATIVE    STUDIES    TO    EVALUATE    8ATER    ANALYSIS 

INSTRUMENTS, 

871-11532  05A 

INSURANCE 

MARINE  FOLLUTION  LIABILITY  INSORANCE, 
871-11158  05G 

INTEGRATE!  APPROACH 

FLOOD-LCSS  REDUCTION    THE  INTEGRATED  APPROACH, 
871-11609  06F 

INTERBASIN  TRANSFERS 

A  CHALLENGE  TO  THE  CALIFORNIA  8ATER  PLAN, 
871-11632  05G 

INTERNATIONAL  COMMISSIONS 

PRESENT  AND  FUTURE  INTERNATIONAL  AGREEMENTS  FOR  POLLDTION 
ABATEMENT  AND  THEIR  IMPACT  ON  NE8  SHIP  CONSTRUCTION, 
871-11117  05G 

INTERNATIONAL  LAW 

A  SURVEY  OF  NATIONAL  LAWS  ON  THE  CONTROL  OF  POLLUTION  FROM 
OIL  AND  GAS  OPERATIONS  ON  THE  CONTINENTAL  SHELF, 
871-11178  06E 

INTERNATIONAL  8ATERS 

POLLUTION  OF  THE  SEAS    OIL  POLLUTION. 
871-11179  06E 

PRESENT  AND  FUTURE  INTERNATIONAL  AGREEMENTS  FOR  POLLUTION 
ABATEMENT  AND  THEIR  IMPACT  ON  NE8  SHIP  CONSTRUCTION, 
871-11117  05G 

INTERNATIONAL    CONTROL    OF    MARINE    POLLUTION, 
871-11616  05G 

INTERSTATE 

COASTAL    STATES    ORGANIZATION'S    PROGRAM    TO    DEVELOP    REGIONAL 
POLLUTION    PREVENTION/CONTROL    STANDARDS    AND    ACTIVITIES, 
B71-11159  05G 

INTERSTATE    RIVERS 

WATER    QUALITY    STANDARDS    SUMMARY     (NEW    MEXICO) . 
871-11121  05G 

INTER-AGENCY  COOPERATION 

THE    RATIONAL    ENVIRONMENTAL    SCIENCE    TRIANGLE, 
871-11110  05G 

INTER-BASIN    TRANSFERS 

ECONOMIC    CONSEQUENCES    OF    INTERBASIN    WATER    TRANSFER, 
B71-1139e  06B 

INTRUSION 

DETECTION    AND    CONTROL    OF    HYDROGEN    POLYSULFIDE    IN    WATER, 
871-11396  05F 

INVERTEBRATES 

DEVELOPMENT    OF    RATIONS     FOR    ECONOMICALLY     IMPORTANT    AQUATIC 

AND    MARINP    INV ERTEER AT FS , 

B71-112M  02L 

QUANTITATIVE    DISTRIBUTION    OF    DIFFERENT    TROPHIC    GROUPS    OF 
ECTTOH    INVFFTEERATES    IN    THE    BARENTS    SEA, 
I71-115S3  05A 

INVESTIGATIONS 

RATIONALE,     BACKGROUND,     AND    DEVELOPMENT    OF    EXPERIMENTAL    LAKE 


STUDIES    IN    NORTHWESTERN    ONTARIO, 
B71-11011 


05C 


A  BILL  TO  REQUIRE  THE  COUNCIL  ON  ENVIRONMENTAL  QUALITY  TO 

HAKE  A  FULL  AND  COMPLETE  INVESTIGATION  AND  STUDY  Of  NATION*! 

POLICY  WITH  RESPECT  TO  THE  DISCHARGING  OP  MATERIAL  INTO  THE 

OCEANS. 

W71-11180  06E 

ION  EXCHANGE 

A  METHOD  TO  DESCRIBE  THE  PLOW  OF  RADIOACTIVE  IONS  IN  GPOUND 

WATER, 

871-11356  07B 

ION  TRANSPORT 

HYDROGEOCHEHICAL  BALANCE  OF  USSR  LANDS  (0 
GIDROGEOKHIMICHESKOM  BALANSE  TERRITORII  SSSP) , 
871-11116  02P 

IONIZATION 

CORRELATION  TIMES  AND  REORIENTATION  ACTIVATION  ENERGIES  FOR 
TETRAALKYLAMMONIUM  IONS  IN  AQUEOUS  SOLUTIONS, 
871-11319  01B 

IONS 

THE  RCLE  OF  INORGANIC  IONS  IN  THE  EDTROPHICATION  CF  FARM 

PONDS, 

871-11001  05C 

CHEMISTRY    OF    NATURAL    BATERS--1.       FUNDAMENTAL    RELATIONSHIPS, 
871-11212  02K 

TRACE    METAL    ANALYSIS    BY    COMBINED    THIN-LAYER    CHROMATOGRAPHY 
INCORPORATING    FLUORESCENT    SUPPORT    AND    RING    OVER    COLORIME'rRY, 
871-11513  05A 

IOWA 

THE  EFFECTIVENESS  OF  A  CONTACT  FILTER  FOR  THE  REMCVAL  CF 

IRON  FROM  GROUND  WATER, 

871-11399  05F 

SOCIOLOGICAL  ASPECTS  OP  BATER-BASED  RECREATION  IN  IOBA, 
871-11U02  06B 

IRON 

CONDITIONAL    STABILITY    CONSTANTS    OF    A    NORTH    CAROLINA    SOIL 
FOLVIC    ACID    BITH    CO<25)     AND    FE(3&), 
871-11216  02G 

ACID  MINE  WASTE  TREATMENT  USING  REVERSE  OSMOSIS. 
871-11362  05D 

IRON  OXIDES 

PARTICLE  SIZE  EFFECT  ON  THE  REACTION  GOETHITE  =  HEMATITE  6 

BATER, 

871-11221  02J 

IRRIGATION 

RETURNING    BASTES    TO    THE   LAND,     A    NEW    ROLE    FOR    AGRICULTURE, 
871-11053  05D 

IRRIGATION    DESIGN 

COMPUTER    SIMULATION    PROGRAMMING         AN    AID    TO    THE    SELECTION   OF 
CENTER    FIVOT    SPRINKLER    SYSTEMS, 
871-11112  03F 

IRRIGATION  EFFECTS 

EFFECT  OF  IRRIGATION  WITH  EFFLUENTS  FROM  THE  VOLGA  CHEMICAL 
COMBINE  ON  THE  AGROMELIOR ATIVE  CHARACTERISTICS  OF  LIGHT 
CHESTNUT  CLAY  LOAM  SOILS  (VLIYANIYE  OROSHENIYA  STOCBNYHI 
VODAMI  VOLZHSKOGO  KHIMKOMBINATA  NA  AGPOMELIORATIVN YYE 
POKAZATELI  TYAZHELOSUGLINISTYKH  SVETLO-K ASHTANOYYKH  POCHY)  , 
W71-11327  05C 

IRRIGATION  EFFICIENCY 

SIMULATION  OF  THE  HYDROIOGIC-ECONOHIC  FLOW  SYSTEM  IN  AN 

AGRICULTURAL  AREA, 

B71-11107  03F 

IRRIGATION  WATER 

FIELD  CROP  IRRIGATION  WITH  OXIDATION  POND  EFFLUENT, 
871-11379  05D 

ANIMAL    WASTE    UTILIZATION    FOR    POLLUTION    ABATEMENT    - 
TECHNOLOGY    AND    ECONOMICS,     PHASE    I, 
871-11105  05B 

ISOLATED  AQUIFERS 

ARTIFICIAL    RECHARGE    OF    HYDROLOGICALLY    ISOLATED    AQUIFERS, 
B71-11316  01B 

ISOLATION 

ISOLATION    OF    GRANULOSIS    VIRUS    FROM    HELIOTHIS    ARMIGERA    AND 

ITS    PERISTENCE    IN    ABIAN    FECES, 

871-11058  05A 

A    CONVENIENT    METHOD    FOR    ISOLATION    OF    SALMONELLA    FRCH    SEBAGE 

AND    CONTAMINATED    SEA    WATER, 

W71-11296  05D 

JAPAN 

DISSOLVED    AND    PARTICULATE    CARBOHYDRATES, 
871-11230  05A 

JETS 

BUOYANT  SLOT  JETS  INTO  STAGNANT  OR  FLOWING  ENVIRONMENTS, 
871-11310  05B 

JORDANELLA  SP 

THE  FLAGFISH,  JORDANELLA  FLORIDAE,  AS  A  LABORATORY  ANIMAL 
FOR  BEHAVIORAL  BIOASSAY  STUDIES, 


SUBJECT    INDEX 


■71-11581  05C 

UtlCIAI    DECISIONS 
UNITED    STATES    V    FLORIDA- VANDERBILT    DEVELOP    CORP. 
171-11023  06E 

STREAM     POLIOTICN    AND    SPECIAL    INTERESTS, 
171-11520  ..  05B 

OVENILE    FISHES 
EFFECTS    OF    SALINITY    AND    SATEF    QUALITY    ON    SURVIVAL    AND    GROHTH 
OF    JUVENILE    POMPANO,     TRACHINOTUS    CAROLINUS, 
171-11280  02L 

UVENILE    GROHTH    STAGE 
THE    CRITICAL    THERMAL    MAXIMUM    OF    JUVENILE    SPOT,     LEIOSTOHUS 
XANTBUPUS,    LACIPEDE, 
171-11109  05C 

AISAS 
1ATER    RESOURCES    DATA    FOR    KANSAS,    PART    2.       HATER    QUALITY 
RECORDS. 
171-11265  07C 


POLLUTION    PROBLEMS    IN    KANSAS, 
171-111211 

1ATERS    AND    1ATERCOURSES--POLLUTION- 

ACTION. 

171-11625 


0  5G 
-ACCRUAL    OF    CAUSE    OF 
05G 


JEST 
BYDROGEOCHEBICAL    AND    HYDRODYNAHIC    PATTERNS    IN    KAFST 
FORMATION     (GIDROGEOKHIBICHESKIYE    I    GIDRODINA HICHESKIYE 
ZAKONOHERNOSTI    RAZVITIYA    KARSTA) , 
171-11118  02J 

CHARACTERISTICS    OF    LIMESTONE    SOLUTION    IN    THE    SOUTHERN    ROCKY 

MOUNTAINS    AND    SELKIRK    MOUNTAINS,     ALBERTA    AND    BRITISH 

COLUMBIA, 

171-112111  02J 

BNTUCKY 

FLOOD    PLAIN    INFORMATION,    YELLOW    CREEK    AND    LITTLE    YELLOl 
CREEK,     BENNETTS    AND    STONY    FORKS,    AND    DIVERSION    CANAL, 
HIDDLESBORO,    KENTUCKY. 
171-11259  OUA 

I1ETICS 
DESIGN    GUIDES    FOR    BIOLOGICAL    BASTE    HATER    TREATMENT    EROCESSES 
PERFORMANCE    OF    THE    AERATED    LAGOCN    PROCESS, 
171-11376  05D 

SIMULTANEOUS    DETERMINATION    OF    SILICATE    AND     PHOSPHATE    BY    AN 
AUTOMATED    DIFFERENTIAL    KINETIC    PROCEDURE, 
171-11565  05A 

EFGBIZ    SSS 

RUNOFF    AND    1ATER    BALANCE    OF    RIVER    BASINS    OF    THE    KIRGHIZ    SSR 
(STOK    I     VODNYY    BAIANS    RECHNYKH    BASSEYNOV    KIRGIZII), 
171-11333  02E 

iAFT    HILL    EFFLUENT 

POTENTIAL    TOXICITY    OF    KRAFT    MILL    EFFLUENT    AFTER    OCEANIC 
tISCHARGE, 
171-110U2  05C 

TOXICITY    OF    KRAFT    PULP    MILL    EFFLUENT    FOR    LARVAL    AND    ADULT 

LOBSTERS,    AND    JUVENILE    SALMON. 

171-11587  05C 

1EORATORY    ANIMALS 

THE    FLAGFISH,     JORDANELLA    FLORIDAE,     AS    A    LABORATORY     ANIMAL 
fOR    BEHAVIORAL    EIOASSAY     STUDIES, 
171-11581  05C 

IBCFATORY    EQUIPMENT 

A    1ATER    HARDENER    FOR    EXPERIMENTAL    USE, 
171-110U7  09C 

MORATORY    FACILITIES 

A    1ATER    HARDENER    FOR    EXPERIMENTAL    USE, 
171-11017  09C 


TOXICOLOGICAL     ASSAYS    BITH    FISH, 
171-11591 


05C 


IGCONS 

DEVELOPMENT    OF    BARRIER    ISLAND    LAGOONS  HESTERN     GULF   OF 

MEXICO, 

171-11312  02L 

SECONDARY    TREATMENT    OF    POTATO    PROCESSING    HASTES, 
171-11369  05D 

UE    ATHABASCA 

GEOLOGY    AND    GEOLOGIC    HISTORY    OF    THE    PEACE- AT HABASCA    DELTA 
ARE!  A    SUMMARY, 

■71-11336  OUC 

IKE    ATHAEASCA(CANADA) 

LAKE    ATHABASCA    HATER    LEVELS     1930-1970, 
171-11337  02H 

FACTORS    CONTROLLING    THE    LEVEL    OF    LAKE    ATHABASCA, 
B71-11338  02H 

RECENT    HYDPOLOGIC    INVESTIGATIONS    IN    THE    DELTA    AND    POSSIBLE 

1ATER    LEVEL    CONTROL    MEASURES, 

171-11339  02H 


LAKE  CACHOMA (CALIF) 

DETECTION  AND  CONTROL  OF  HYDROGEN  POIYSULFIDE  IN  HATEF, 
H71-11396  05F 

LAKE  ERIE 

LAKE  ERIE  PHYSICAL  LIMNOLOGY  CRUISE,  MIDSUMMER  1967, 
171-11551  05C 

LAKE  MICHIGAN 

THE  ECONOMICS  OF  QUANTITY  VS  QUALITY  IN  GREEN  BAY, 
171-11173  02H 


MIXING  PROCESSES  IN  GREEN  BAY, 
B71-11171 


02H 


LAKE  ONTARIO 

NUTRIENTS  AND  NUTRIENT  BUDGETS  IN  THE  BAY  OF  QUINTE,  LAKE 

ONTARIO, 

171-11009  05C 

LAKE  VICTORIA(AFRICA) 

FLUVIAL  DIFFERENTIATION  OF  THE  BASIN  OF  LAKE  VICTCFIA, 
H71-11107  02J 

LAKES 

RATIONALE,  BACKGROUND,  AND  DEVELOPMENT  OF  EXPERIMENTAL  LAKE 
STUDIES  IN  NORTHHESTERN  ONTARIO, 
H71-11011  05C 

PRELIMINARY  CHEMICAL  CHARACTERIZATION  OF  HATERS  IN  THE 
EXPERIMENTAL  LAKES  AREA,  NORTHBESTEFN  ONTARIO, 
H71-11015  05C 

A  HYPOTHESIS  TO  EXPLAIN  DIFFERENCES  AND  SIMILARITIES  AMONG 
LAKES  IN  THE  EXPERIMENTAL  LAKES  AREA,  NORTHBESTERN  ONTARIO, 
H71-11019  05C 

PRIMARY  PRODUCTION  AND  PBYTOPLANKTON  IN  THE  EXPERIMENTAL 
LAKES  AREA,  NORTHHESTERN  ONTARIO,  AND  OTHER  LOH-CA FBONATE 
HATERS,  AND  A  LIQUID  SCINTILLATION  METHOD  FOR  DETEFMINING  C- 
11  ACTIVITY  IN  PHOTOSYNTHESIS, 
171-11021  05C 

LIGHT,  TEMPERATURE,  AND  OXYGEN  REGIMES  OF  SELECTED  LAKES  IN 
THE  EXPERIMENTAL  LAKES  AREA,  NORTHHESTERN  ONTARIO, 
171-11025  05C 

COMPARISON  OF  THE  PRIMARY  PRODUCTION  OF  PHYTOPLA NKTON  IN 
THREE  LAKES  OF  DIFFERENT  TROPHIC  TYPE, 
H71-11030  05C 


1ATEF  AND  OREGON'S  ECOLOGY. 
17  1-11260 


05B 


THE  EFFECTS  OF  AGE  AND  HATER  FLUCTUATIONS  ON  THE 
LIMNOLCGICAL  FACTORS  OF  IMPOUNDED  HATERS, 
H71-11298  02H 

GEOLOGY  AND  GEOLOGIC  HISTORY  OF  THE  PEACE- ATHABASCA  DELTA 

AREA    A  SUMMARY, 

171-11336  01C 

LAKE  ATHABASCA  1ATER  LEVELS  1930-1970, 
171-11337  02H 

FACTORS  CONTROLLING  THE  LEVEL  OF  LAKE  ATHABASCA, 
171-11338  02H 

RECENT  HYDROLOGIC  INVESTIGATIONS  IN  THE  DELTA  AND  FOSSIBLE 

HATER  LEVEL  CONTROL  MEASURES, 

171-11339  02H 

CLEAN  LAKES  ACT  OF  1971  (A  BILL  TO  AMEND  THE  FEDERAL  HATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED,  AND  FOR  OTHER  PURPOSES) . 
B7 1-11511  06E 

LAMELLIBRACHS 

BENTHIC  INFAUNA  COMMUNITIES  OFF  THE  COAST  OF  HASHINGTON  AND 
IN  PUGEI  SOUND    SPECIES  COMPOSITION  AND  STROCTURE  OF  THE 
OFFSHORE  COMMUNITIES, 
171-11187  05A 

LAND  CLEARING 

HYDROLOGICAL  EFFECTS  OF  CULTURAL  CHANGES  AT  MOUTERE 

EXPERIMENTAL  BASIN, 

171-11103  01C 

LAND  DEVELOPMENT 

HYDROLOGICAL  EFFECTS  OF  CULTURAL  CHANGES  AT  MOUTERE 

EXPERIMENTAL  BASIN, 

171-11103  01C 

LAND  FILLS 

DIKED  DISPOSAL  AREA  NO.  2,  BOFFALO  OUTER  HARBOR,  BUFFALO, 


NEB  YORK. 
H71-10990 


05E 


LAND  MANAGEMENT 

THE  INFLUENCE  OF  LAND  MANAGEMENT  AND  SOIL  CHARACTERISTICS  ON 

INFILTRATION  AND  THE  OCCURRENCE  OF  OVERLAND  FLOH, 
H71-11072  .  02A 

LAND  TENURE 
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RADIOCHEMICAL    ANALYSES    OF    WATER    SAMPLES    FROM    SELECTED 
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OF    GAS    FROM    TEST    WELL,     PROJECT    RULISON, 
■71-11135  05B 
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OXYGEN  DEMAND 

THE  ENHANCED  PRESERVATION  OF  ORGANIC  MATTER  IN  ANOXIC  BARTNE 

ENVIRONBENTS, 

B71-11202  05C 

OXYGEN  REQUIREMENTS 

EFFECTS  OF  ANTIMYCIN  A  ON  TISSUE  RESPIRATION  OF  RAINBOB 

TROUT  AND  CHANNEL  CATFISH, 

H71-11039  05C 

OXYGEN  SAG 

SIMULATION  OF  STREAM  PROCESSES  IN  A  MODEL  EIVEE, 
871-11297  05B 

OXYGENATION 

SIBULATION  OF  STFEAM  PEOCESSES  IN  A  MODEL  EIVEE, 
B71-11297  05B 

PACIFIC  COAST 

HATEB  AND  OREGON'S  ECOLOGY. 

■71-11260  05B 

PACIFIC  NOETHHEST  U 

THE  EFFECTS  OF  POLLUTION  OF  ESTUAEIES  OF  THE  NOETHHEST 

PACIFIC  COAST, 

H71-11060  05C 

PACIFIC  OCEAN 

THE  EFFECT  OF  HIND  AND  SOLAR  RADIATION  UPON  THE  OCEAN 
(NATURE  OF  THE  PERU  CURRENT) , 
B71-11090  02E 

SUMMARY  OF  THE  OCEANOGRAPHY  AND  SUEFACE  HIND  STEUCTUEE  OF 

THE  PACIFIC  SUBAECTIC  EEGION  IN  RELATION  TO  BASTE  RELEASES 
AT  SEA, 
H71-11109  05G 
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TAXONOMY  AND  DISTRIBUTION  PATTERNS  OF  PLANKTONIC  DIATOBS  IN 

THE  EQUATORIAL  PACIFIC, 

W71-11527  05A 

FALECHYDRCLOGY 

IHF    NUBIAN    ARTESIAN    BASIN,     ITS    REGIONAL    HY DROGEOLOGICAL 
ASPECTS     AND    PAIAEOHYDROGEOIOGICAL    RECONSTRUCTION, 
W71-11101  02F 

PARAFFINS 

CONTRIBUTION  TO  THE  BASS-SPECTRCHETRIC  IDENTIFICATION  WITH 
COMPUTEFS  (EETTRAG  ZUR  HASSENSPEKTROMETERISCHEN 
IDENTIFTZERUNG  BIT  COBPUTERN) , 
N71-11575  02K 

PARATHION 

STUDIES    OF    THE    BIODEGRADATICN    OF    PARATHION, 
W71-11521  05C 

PARTICLE    SHAPE 

ORIENTATION    OF    SAND    GRAINS    IN    SEDIBENTS    OF    VARIED    ORIGIN    JSS 
ILLUSTRATED    BY    OBOLUS    SAND    OF    THE    BALTIC    REGION     (OB 
ORIENTIROVKE    PESCHINOK    V    OTLOZHENIY AKH    RAZLICHNOGO    GENEZISA 
NA    PRIBERE    CBOLOVYKH    PESKOV    PFIBALTIKI) , 
N71-11119  02J 

PARTICLE  SIZE 

CLASSIFICATION    OF    RECENT    BARINE    SEDIBENTS    BY    PARTICLE    SIZE 
(K    VOPROSD    KLASSTFIKATSII    SOVREMENNYKH    MORSKIKH    OSADKOV    PO 
GPANULOMETRICHESKOMU    S0STA7U) , 
W71-1111t  02J 

ORIENTATION    OF    SAND     GRAINS    IN    SEDIBENTS    OF    VARIED    ORIGIN    AS 
ILLUSTRATED    BY    OBOLUS    SAND    OF    THE    BALTIC    REGION     (OB 
ORIENTIROVKE    PESCHINOK    V    OTLOZHENI YAKH    RAZLICHNOGO    GENEZISA 
NA    PRIBERE    CBOLOVYKH    PESKOV     ERIBALTIKI) , 
W71-11119  02J 

PARTICLE    SIZE    ANAIYSIS 

SAHPLING    PROCEDURES    FOR    COARSE    FLUVIAL    SEDIBENTS, 
W71-11075  02J 

PATH  OF  POLLUTANTS 

RADIOACTIVE    WASTE    DISCHARGES    TO    THE    ENVIRONHENT    FROH    A 
NDCLEAR    FUEL    REPROCESSING    PLANT, 
W71-11070  05B 

SUBHARY    OF    THE    OCEANOGRAPHY    AND  SURFACE    WIND    STRUCTURE    OF 

THE    PACIFIC    SUBARCTIC    REGION    IN  RELATION    TO    WASTE    RELEASES 
AT    SEA, 
W71-11109  05G 

THE    DISPERSION    OF    A    DECAYING    EFFLUENT    DISCHARGED 
CONTINUOUSLY    INTO    A    UNIFORHLY    FLOWING    STREAB, 
W71-11213  05B 

tISSOLVED    ORGANIC    COMPOUNDS    IN    SEA    WATER  SATURATED    AND 

OLEFINIC    HYDROCARBONS    AND    SINGLY    BRANCHED    FATTY    ACIDS, 
N71-11231  05A 

INSTRUBENTAL    TECHNIQUES     FOR    THE    IDENTIFICATION    OF 

FCILUTANTS, 

W71-11237  05A 

AIR    TRANSPORT    OF    ORGANIC    CONTABINANTS    TO    THE    MARINE 

ENVIRONBENT, 

W71-11238  05B 

BIBLIOGRAPHY    OF    TRITIUB    STUDIES    RELATED    TO    HYDROLOGY    THROUGH 

1966, 

W71-1125U  05B 

A    METHOD    TO    DESCRIBE    THE    FLOW    OF    RADIOACTIVE    IONS    IN    GROUND 

WATER, 

W71-113S6  07B 

RELEASE    OF    BETHYL    MERCURY    FROM     SEDIMENTS    WITH    LAYERS 
CONTAINING    INORGANIC    MERCURY    AT    DIFFERENT    DEPTHS, 
N71-11358  05B 

PESTICIDES  IN  WATER    COPPER  SULFATE  IN  FLOODED  CRANBERRY 

BOGS, 

W71-11U98  05A 

PATHOGENIC    BACTERIA 

SALHONEILA     INFANTIS    IN    CATTLE    FEEDLOT    RUNOFF, 
W71-11051  05A 

PEACF    RIVER    DELTA 

PEACE-ATHABASCA    DELTA    SYMPOSIUM. 
W71-11335  OUC 

GEOLOGY    AND    GEOLOGIC    HISTORY    OF    THE    PEACE- ATHABA SCA    DELTA 

AREA  A    SUMMARY, 

W7T-11336  01C 

PEAK-IOAD    PRICING 

PLANNING    AND    BANAGEMENT    OF    WATER    RESOURCES    IN    METROPOLITAN 

ENVIRONBENTS, 

W71-10970  06B 

PEARL    HAPEOR(HAWAII) 

AVAILABILITY  OF  STREAHFLCW  FOR  RECHARGE  OF  THE  BASAL  AOUIFFR 
IN  THE  PEARL  HARBOR  AREA,  HAWAII, 
W71-112c.3  OUB 

P»»T 

ANOMALIES    IN    WATER    FILTRATION    THROUGH    PEAT    SOILS     (0 
KHAPAKTFPE    ANCBALIY    PRI    PIL'TPATSII    VODY    V    TORFYANYKH    POCHV- 
ORUNTAfH) , 


PENETRATION 

UNSTEADY    FLOW    TOWARD    PARTIALLY    PENETRATING    ABTFSIAN    WELLS, 
W71-11M03  0«B 

PENNSYLVANIA 

STATUTORY    POLLUTION    CONTROL    IN    PENNSYLVANIA, 
W71-11169  06E 

THE    USE    OF   PRIVATE    ACTIONS    TO    CONTROL    ENVIRONMENTAL 

POLLUTION    IN    PENNSYLVANIA, 

W71-11170  06E 

FLOOD    PLAIN    INFORMATION,     EAST    BRANCH    PEBKIOHEN   CREEK,    BUCKS 

COUNTY,    PENNSYLVANIA. 

W71-11257  OKA 

PENNSYLVANIA'S    PUBLIC    INSTITUTIONAL    ARRANGEMENTS    FOR    THE 
DEVELOPMENT    AND    CONSERVATION    OF    WATER    RESOURCES. 
W71-11U39  06E 

ANIMALS    FERAE    NATURAE — COMMONWEALTH    NOT    PERMITTED    TO    RECOVEB 

DAMAGES    IN    TRESPASS    FOR    NEGLIGENT    KILLING    OF    FISH    EI 

POLLUTION, 

871-11627  05C 

PENTICTON (CANADA) 

NEW  TERTIARY  TREATMENT  PLANT  TO  COMBAT  EDTROPHICATION , 
W71-11383  05D 

PERCBED  WHTER 

PERCHED    WATER    IN    SOILS    OF    THE    FOOTHILLS    OF    THE    KRASNODAR 
KRAY     (VERKHODKA    V    POCBVAKB    PREDGORIY    KRASNODARSKOGO    KRAYA), 
W71-11126  02G 

PERCOLATING    WATER 

WATERS    AND    W  ATERCODRSES— PERCOLATING    WATERS — POLLUTION. 
W71-1159U  06E 

PERIPHYTON 

THE  PERIPHYTON  OF  THE  SUBMERGED  BACROPHYTES  OF  HIKOLAJSKIE 

LAKE, 

W71-11012  05C 

PERIPHYTON    OF    THE    EXPERIMENTAL    LAKES    AREA,     NORTHWESTERN 

ONTARIO, 

W71-11029  05C 

PERMAFROST 

GROUND    ICE    AND    PSEODOTECTONIC    DEFORMATIONS    OF    LITTCRAL 
DEPOSITS,     AS    ILLUSTRATED    BY    THE    SANCBDGOVSKO-KAZ ANTSEVSKITE 
DEPOSITS    OF    NORTHWESTERN    SIBERIA     (PODZEHNYYE    L'DI    I 
SANCHOGOVSKO-KAZANTSEVSKIKH    TOLSHCH    SEVERA    ZAPADNOI    SIBIRI), 
W71-11117  02C 

SEASONAL  FREEZING  AND  ITS  EFFECT  ON  THE  GENESIS  AND 
FERTILITY  OF  SIBERIAN  SOILS  (SEZONNAYA  MERZLOTA  I  IEIE 
VLIYANIYE  NA  GENEZIS  I  PLODORODIYE  POCHV  SIVIRI)-, 
W71-11122  02C 

PERMAFROST  STUDIES  OUTSIDE  THE  USSR  UNTIL  1955,  A  LITERATURE 

REVIEW, 

W7  1-11  HI  2  02C 

PERMEABILITY 

ZONAL  ASPECTS  OF  THE  WATER  PERMEABILITY  OF  SOILS  IN  THE 
EUROPEAN  USSR  (VODOPRONITSAIEHOST •  POCHV  YEVROPEYSKOY  CHASTI 
SSSR  V  ZONAL'NOM  ASPEKTE) , 
W71-11121  02G 

AQUIFER-TEST  DESIGN,  OBSERVATION  AND  DATA  ANALYSIS, 
W71-1126U  07A 

PERMITS 

LAWS     AND    PROCEDURES    OP    POWER    PLANT    SITINS    IN    NEW    ENGLAND. 
W7  1-1 1166  06E 

A    BILL    TO    PROHIBIT    THE    DISCHARGE    INTO    ANY    OF    THE    NAVIGABLE 
WATERS    OF   THE    UNITED    STATES    OR    INTO    INTERNATIONAL    WATERS    OF 
ANY    MILITARY    MATERIAL    OR    OTHER    REFUSE    WITHOUT    A 
CERTIFICATION    BY    THE    ENVIRONMENTAL    PROTECTION    AGENCY 
APPROVING    SUCH    DISCHARGE. 
W71-11186  06B 

A    BILL    TO    AMEND   THE    ACT    OF    AUGUST    3,     1968     (82    STAT    625),    TO 
PROTECT    THE    ECOLOGY    OF    ESTUARINE    AREAS    BY    REGULATING    DUMPING 
OF    WASTE    MATERIALS,    TO    AUTHORIZE    THE    ESTABLISHMENT    OF    A 
SYSTEM    OF    MARINE    SANCTUARIES,     AND    FOR    CTHEF    PURPOSES. 
W71-11187  06E 

A    BILL    TO    AMEND   THE    ACT   OF   JUNE    29,     1888,     RELATING    TO    THE 
PREVENTION    OF    OBSTRUCTIVE    AND    INJURIOUS    DEPOSITS    IN    THE 
HARBOR    OF    NEW    YORK,    TO    PROVIDE    FOR    THE    TERMINATION    OF 
CERTAIN    LICENSES    AND    PERMITS. 
W71-11189  06E 

A    BILL    TO    AMEND   THE    ACT    OF    MARCH    3,     1905,     TO    EXTEND    THE 
AUTHORITY    OF    THE    SECRETARY    OF    THE    ARMY    OVER    TRANSPORTING    AND 
DUMPING    MATERIALS    IN    CERTAIN    WATERS    AND    FOR    OTHER    PURPOSES. 
W71-11191  06E 

LICENSING—CONSTRUCTION    OF    SEPTIC    TANKS. 
W71-11198  06E 

REGULATIONS    PERTAINING    TO    WASTE    DISCHARGE    PERMITS. 
W7  1-1 1367  06E 

REFUSE    ACT    OF    1899    PERMIT    PROGRAM, 
W71-11U1U  05G 
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1    BIIL    TO    ABEND    THE    FISH    AND    WILDLIFE    COORDINATION    ACT    TO 
PROVIDE    ADDITIONAL    PROTECTION    TO    MARINE    AND    WILDLIFE    ECOLOGY 
BT    PROVIDING    FOR    THE    ORDERLY    REGULATION    OF    DUMPING    IN    THE 
CCEAN,     COASTAL,     AND    OTHER    HATERS    OF    THE    UNITED    STATES. 
■71-11533  06E 

CERTIFICATION    CF    CONFORMANCE    WITH    WATER    QUALITY    STANDARDS. 
■71-11634  05G 

JRSISTENCE 

CHLORINATED    HYDROCARBONS    IN    THE    MARINE    ENVIRONMENT. 
■71-r11«72  05B 

POISONING    WITH    DDT         SECOND-    AND   THIRD-YEAR    REPRODDCTIVE 

PERFORMANCE  OF  ARTEMIA, 

■71-11598  05C 

IRU 

REPLENISHMENT  SODRCES  OF  THE  ALLOVIAL  AQUIFERS  OF  THE 

PERUVIAN  COAST, 

■71-11219  02F 

STICIDE    ANAIYSIS 

RAPID    HICRODETECTION    OF    CRGANOCHLORINE    PESTICIDES    IN 

SDBMILLIGRAH    FISH    TISSUE    SAMPLES, 

■71-11599  05A 

STICIDE    ASSAY 

RAPID    HICRODETECTION    OF    ORGAHOCHLORINE    PESTICIDES    IN 

SDBMILLIGRAH   FISH    TISSUE    SAMPIES, 

■71-11599  05A 

STICIDE    RESIDUES 

CHLORINATED    HYDROCARBONS    IN    THE    MARINE    ENVIRONMENT. 

■71-11472  05B 

1   RE-EXAMINATION    OF    THE    BY-PRODUCT    OBTAINED    DURING    THE 
PREPARATION    OF    DDA    AND    UNIEQUIVOCAL    DIFFERENTIATION    OF    DDE 
IND    DDND, 
171-11546  05A 

:RITESIA    FOR    JUDGING    ACCEPTABILITY    OF    ANALYTICAL    METHODS, 
171-11569  05A 

EFFECTS    OF    AERIAL    SDHITHION    SPRAYING   ON    JUVENILE    ATLANTIC 
SALMON     (SALMO    SAIAR    L. )     AND    BROOK    TROUT     (SALVELINUS 
FONTINALIS    MITCHILL)     IN    NEWFOUNDLAND, 
171-11592  05C 

:ONCFNTRATICNS    OF    DIELDRIN    IN   THE    BLOOD    AND    IRAIN    OF   THE 
5REEN    SUNFISH,    LEPOMIS    CYANELLDS,    AT   DEATH, 
171-11595  05C 

POISONING    WITH    DDT         SECOND-    AND    THIRD- YEAR    REPRODUCTIVE 

PERFORMANCE   OF    ARTEMIA, 

171-11598  05C 

IAPID    HICRODETECTION    OF    ORG ANOCHLORINE    PESTICIDES    IN 
SDBHILLIGRAB    FISH    TISSUE    SAMPLES, 
171-11599  05A 

:DT    AND    PCB    IN    MARINE    ANIMALS    FROM    SWEDISH    WATERS, 
171-11600  05C 

STICIDE    TOXICITY 

ISING    BAYTEX     (BAY    29493)     TO    CONTROL    CRAYFISH    IN    PONDS, 

171-11589  05C 

IFFECTS    OF    AERIAL    SUMITHION    SPRAYING    ON    JUVENILE    ATLANTIC 
iALHON     (SALMO    SALAR    L.)     AND    BROOK    TROUT     (SALVELINUS 
'ONTINAIIS    MITCHILL)     IN    NEWFOUNDLAND, 
171-11592  05C 

ONCENTPATICNS    OF    DIELDRIN    IN    THE    BLOOD    AND    ERAIN    OF    THE 
iREEN    SUNFISH,    LEPOMIS    CYANELLUS,     AT    DEATH, 
71-11595  05C 

OXICITY    OF    MIREX    TO    CRAYFISH,    PROCAMBARDS    BLANDINGI. 
71-11597  05C 

OISONING    WITH    DDT         SECOND-    AND    THIRD-YEAR    REPRODDCTIVE 

ERFORBANCE  OF  ARTEMIA, 

71-11598  05C 

TICIDES 

ODEL  ECOSYSTEM  FOR  THE  EVAIUATION  OF  PESTICIDE 
IODEGRADABILITY  AND  ECOLOGICAL  MAGNIFICATION. 
71-11067  05B 

BILL  TO  AMEND  THE  ACT  OF  AUGUST  1,  1958,  TO  AUTHORIZE 
ESTHICTIONS  AND  PROHIBITIONS  ON  THE  USE  OF  INSECTICIDES, 
ERBICIDES,  FUNGICIDES,  AND  PESTICIDES  WHICH  POLLUTE  THE 
AVIGABLE  WATERS  OF  THE  UNITED  STATES. 
71-11185  06E 

ESTICIDES  AND  GROUND  WATER, 

71-11261  05B 

RACE  ANALYSIS  OF  PESTICIDES  USING  CHOLINESTERASE  FROM  HUMAN 

RUM,  RAT  LIVER,  ELECTRIC  EEL,  BEAN  LEAF  BEETLE,  AND  WHITE 
RINGE  BEETLE, 
71-11308  05A 

TUDIES  OF  THE  BIODEGRADATION  OF  PARATHION, 
71-11521  05c 

OXIC  CBEHICALS--THE  RISK  TO  FISH. 
71-1153H  05c 

SING  EAYTEX  (BAY  29493)  TO  CONTROL  CRAYFISH  IN  PONDS. 
71-11589  05c 
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PETROLEUM-ASSOCIATED  WATERS 

GEOCHEMISTRY  OF  SOME  PETRCLEUM-ASSCCT ATED  WATERS  FROM 

LOUISIANA, 

W71-11110  02K 

PHAEOPHYTA 

ECOLOGY  OF  THE  ALGAE  OF  A  FLORIDA  KEY.   I. 
CHECKLIST,  ZONATION,  AND  SEASONALITY, 
■71-11309  05C 

PHENOLS 

CHEMICAL  STRUCTURES  OF  COLOR  PRODUCING  ORGANIC  SUBSTANCES  IN 

WATER, 

■  71-11233  05A 

PHOSPHATES 

SORPTION  OF  INORGANIC  PHOSPHATE  BY  LAKE  SEDIMENTS. 
W71-11016  05C 

FACTORS  AFFECTING  PHOSPHATE  UPTAKE  BY  AEROBACTER  AEROGENES 
IN  A  SYSTEM  RELATING  CELL  NUMBERS  TO  P-32  UPTAKE, 
W71-11022  05C 

A  BILL  TO  AMEND  THE  FEDERAL  WATER  POLLUTION  CONTROL  ACT  TO 
PROTECT  THE  NAVIGABLE  WATERS  OF  THE  UNITED  STATES  FROM 
FURTHER  POLLUTION  BY  REQUIRING  THAT  SYNTHETIC  PETROLEUM- 
BASED  DETERGENTS  MANUFACTURED  IN  THE  UNITED  STATES  OR 
IMPORTED  INTO  THE  UNITED  STATES  BE  FREE  FROM  PHOSFHORUS. 
■71-11161  06E 

DETERGENT  POLLUTION  CONTROL  ACT  OF  1971  (A  BILL  TO  AMEND  THE 
FEDERAL  WATER  POLLUTION  CONTROL  ACT  TO  BAN  POLYPHOSPHATES  IN 
DETERGENTS  AND  TO  ESTABLISH  STANDARDS  AND  PROGRAMS  TO  ABATE 
AND  CONTROL  WATER  POLLUTION  BY  SYNTHETIC  DETERGENT*) 
■71-11181  06E 

SOURCES  OF  PHOSPHATE,  AMMONIUM  AND  NITRATE  CONTAMINATION  IN 
SOME  CENTRAL  NEW  JERSEY  STREAMS, 
■71-11267  05B 

FACTORS  AFFECTING  THE  USE  OF  PURIFIED  SEWAGE  EFFLUENTS  FOR 

COCLING  PURPOSES, 

■71-11393  05D 

A  VISUAL  DEMONSTRATION  OF  THE  BENEFICIAL  EFFECTS  OF  SEWAGE 
TREATMENT  FOR  PHOSPHATE  REMOVAL  ON  PARTICULATE  MATTER 
PRODUCTION  IN  WATERS  OF  LAKES  ERIE  AND  ONTARIO, 
W71-11507  05C 

DETERGENT  POLLUTION  CONTROL  ACT  OF  1971  (A  BILL  TC  AMEND  THE 
FEDERAL  WATER  POLLUTION  CONTROL  ACT  TO  ESTABLISH  STANDARDS 
AND  PROGRAMS  TO  ABATE  AND  CONTROL  WATER  POLLUTION  EY 
SYNTHETIC  DETERGENTS)  . 
■71-11516  06E 


ARSENIC  AND  PHOSPHATE 
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MEASURED  BY  VARIOUS  TECHNICUES, 
05A 


POTENTIOHETRIC  MICRODETER MINATION  OF  PHOSPHATE  WITH  AN  ION- 
SELECTIVE  LEAD  ELECTRODE, 
■71-11530  05A 

SIMULTANEOUS  DETERMINATION  OF  SILICATE  AND  PHOSPHATE  BY  AN 
AUTOMATED  DIFFERENTIAL  KINETIC  PROCEDURE, 
■  71-11565  05A 

PHOSPHORUS 

FRACTIONATION  OF  INORGANIC  PHOSPHATE  IN  CALCAREOUS  LAKE 

SEDIMENTS, 

■71-11005  07B 

YELLOW  PHOSPHORUS  POLLUTION    ITS  TOXICITY  TO  SEANATER- 
MAINTAINED  BROOK  TROUT  (SALVELINUS  FONTINALIS)  AND  SMELT 
(OSMERDS  MORDAX)  , 
W71-11509  05C 

PHOTOSYNTHESIS 

THE  ROLE  OF  CARBON  IN  EDTROPHICATION, 
■71-11519  05C 

PHREATOPHYTES 

SOME  PROPERTIES  OF  ROOT  SYSTEMS  OF  BOTTOM  LAND  WILLOWS  AND 

POFLARS, 

W71-11138  021 

PHYSICAL  PROPERTIES 

THE  STATE  OF  KNOWLEDGE  WITH  REGARD  TO  THE  EFFECTS  CF 
PHYSICAL  AND  CHEMICAL  ENVIRONMENTAL  CONDITIONS  ON  MARINE 
BIOTA  WITH  EMPHASIS  ON  THE  LONG  ISLAND  SITUATION. 
W71-11466  05C 

THE  STATE  OF  KNOWLEDGE  WITH  REGARD  TO  THE  EFFECTS  OF 
PHYSICAL,  CHEMICAL  AND  BIOLOGICAL  CONDITIONS  ON  THE  USES  OF 
COASTAL  RESOURCES. 
W71-1146B  05C 

PHYSIOLOGICAL  ECOLOGY 

THE  EIOLOGY  OF  THE  ESTUARY, 

W71-11460  05C 

PHYTOPLANKTON 

PRIMARY  PRODUCTION  AND  PHYTOPLANKTON  IN  THE  EXPERIMENTAL 
LAKES  AREA,  NORTHWESTERN  ONTARIO,  AND  OTHER  LOW-CARBONATE 
WATERS,  AND  A  LIQUID  SCINTILLATION  METHOD  FOR  DETEFHINING  C- 
14  ACTIVITY  IN  PHOTOSYNTHESIS, 
W71-11021  05C 

CHEMICAL  FACTORS  INVOLVED  IN  THE  CONTROL  OF  PHYTOPLANKTON 
PRCDUCTION  IN  THE  EXPERIMENTAL  LAKES  AREA,  NORTHWESTERN 
ONTARIO, 


PHY-POI 

H71-11028  05C 

CCMFARISCN    CF    THE    PRIMARY    PRODUCTION    OF    PH YTOPLA NKTON    IN 
THBEE    LAKES    OF    DIFFERENT    TBOFHIC   TYPE, 
H71-11030  05C 

EELEASE    OF  DISSOLVED    ORGANIC    HATTER    BY    MARINE    PHYTOPLA NKTON 

IN    COASTAL  AND    OFFSHORE    AREAS    OF    THE    NORTHEAST    PACIFIC 

CCEAN, 

■  71-111185  05A 

A    STDDY    OF    PHYTOPLANKTON    IN    THE    LESSER    ANTILLES    REGION, 
H71-11U93  05A 

NOTBIENT    SUPPLY    AND    PRIMARY    PRODUCTION    IN   CLEAR    LAKE, 

EASTERN    ONTARIO, 

1171-11512  05C 

TAXONOMY    AND    DISTRIBUTION    PATTEBNS    OF    PLANKTONIC    DIATOMS    IN 

THE    EQUATORIAL    FACIP1C, 

H71-11527  05A 

COMPETITION    FOB    NUTRIENTS    BY    MABINE    PHYTOPLANKTON    IN 
OCEANIC,    COASTAL,     AND    ESTOABINE    BEGIONS, 
H71-11531  05C 

PILES (FODNDATIONS) 

BEABING    CAPACITY    OF    FOUNDATION    PILES         STATE    OF    THE    ABT, 
■71-11153  08D 

PILE-DRIVING  EOBMDLAS 

EEARING    CAPACITY    OF    FOUNDATION    PILES         STATE    OF    THE    ART, 
871-11153  08D 

PILOT    PLANTS 

SECONDARY    TREATMENT    CE    PCTATO    PROCESSING    HASTES, 
H71-11369  05D 

PINK    SHRIMP 

DEVELOPMENT    OF    BATIONS     FOR    ECONOMICALLY    IMPOETANT    AQUATIC 

AND    MARINE    INVERTEBRATES, 

H71-11"281  02L 

PIPELINES 

HUMBLE    PIPE   LINE    CO    V    ANDERSON     (OIL    PIPELINE    OPERATOB'S 
LIABILITY    FOR    POLLUTION    OF    ADJACENT    WATERS) . 
S71-11003  06E 

PLANKTON 

MICBODETEBMINATION  OF  DRONIC  ACIDS  AND  RELATED  COMPOUNDS  IN 

THE  MARINE  ENVIRONMENT, 

H71-11218  05A 

THE  EFFECTS  OF  AGE  AND  HATER  FLUCTUATIONS  ON  THE 
IIMNOLOGICAL  FACTORS  OF  IMPOUNDED  HATERS, 
■71-11298  02H 

BACTERIAL  POPULATION  OF  HUMIFIED  LAKES, 
H71-11555  05C 

PLANNING 

PLANNING    AND    MANAGEMENT    OF    HATEB    BESODBCES    IN    METEOPOLITAN 

ENVIRONMENTS, 

H71-1C970  06B 

FUTURE    EESEABCH    AND    DEVELOPMENT    FOR    MARITIME    POLLUTION 
PREVENTION     AND    CONTROL    SYSTEMS, 
H71-11UH9  05G 

THE    TEXAS    HATER    PLAN    AND    ITS    EFFECT    ON    ESTUARIES, 
H71-11161  05C 

HATER    IN    AN    URBAN    AGE, 

H71-11603  06B 

THE  SYSTEMS  APPROACH    AN  EXPERIENCE  IN  PLANNING, 
H71-11605  06B 

FLOCD-LCSS    REDUCTION  THE    INTEGRATED    APPROACH, 

H71-11609  06F 

ENVIRONMENTAL    PLANNING    ENHANCES    FLOOD    CONTROL    PROJECT. 
H71-11612  OUA 

PLANNING  PROCESS 

THE    SYSTEMS    APPROACH  AN    EXPERIENCE    IN    PLANNING, 

871-11605  06B 

PLANT  GBOHTH 

ALGAL    GBOHTH    ASSESSMENT    IN    NATOBAL    HATERS, 
H71-11033  05C 

PLASTIC  FILTEF  MEDIA 

PLASTIC  PACKED  TRICKLING  FILTERS  MINIMIZES  CHANCE  OF 

FLUGGING. 

H71-11389  05D 

PLASTICS 

PLASTIC  PACKED  TRICKLING  FILTEBS  MINIMIZES  CHANCE  OF 

PLUGGING. 

W71-11389  05D 

PLUGGING 

PLASTIC  PACKED  TRICKLING  FILTERS  MINIMIZES  CHANCE  0? 

MUGGING. 

■71-11389  05D 

PCIAF  REGIONS 

FFTNTEFFRETATION    OF    DEEP    ICE    TEMPERATURES, 
U71-11080  03C 


SUBJECT  INDEX 


POLAROGPAPHIC  ANALYSIS 

DETERMINATION  OF  TRACE  QUANTITIES  OF  NITRILOTBIACETIC  ACID 
BY  DIFFERENTIAL  CATHODE  RAY  POLABOGPAPHY , 

■  71-11392  051 

PROCEDURES    POR    THE    ANALYSIS    OF    METALS,    ALLOYS,    AND    OTHEP 
MATERIALS    OF    RESEARCH.        PART    5    -    AN    INVESTIGATES    OF    TBE 
CHEMICAL    ANALYSIS    OP    CADMIUM-ZINC    ARSENIDE, 
W71-11II91  05A 

ARSENIC    IN    POTABLE    DESERT    GROUNDWATER         AH    ANALYSIS    PROBLEB, 
H71-11552  05A 

POLAROGRAPHIC    DETERMINATION    OF    TRACES    OP    NITBILOTRIACETATE 

IN    HATER    SAMPLES, 

H71-11566  05A 

POLLUTANT    IDENTIFICATION 

A    BILL    TO    PROVIDE    FOR    REGULAR    DETERMINATIONS    OF    THE    EXTENT 
OF    AIR    AND    HATER    POLLUTION    THROUGHOUT    THE    UNITED    STATES. 

■  71-11182  06E 

DISSOLVED    ORGANIC    COMPOUNDS    IN    SEA    HATER         SATURATED    AND 
OLEFINIC    HYDROCARBONS    AND    SINGLY    BRANCHED    FATTY    ACIDS, 
■71-11231  05A 

INSTRUMENTAL    TECHNIQUES    FOR    THE    IDENTIFICATION    OP 

POLLUTANTS, 

■71-11237  05A 

IDENTIFICATION    OP    ORGANIC    MATTER    IN    POLLUTED    HATER, 
■71-11239  05A 

STUDY    TO    EVALUATE    THE    UTILITY    OP    AERIAL    SURVEILLANCE    METHODS 

IN    HATER    QUALITY    MONITORING, 

H71-11250  05A 

INPUT    OF    POLYCHLOBINATED    BIPHENYLS    INTO    CALIFORNIA   COASTAL 
HATERS    FROM    URBAN    SEHAGE    OUTFALLS, 

■  71-11290  05B 

A  SAMPLER  POR  CONCENTRATING  RADIONUCLIDES  FROM  NATURAL 

HATERS, 

■71-11295  05A 

LABORATORY    STUDIES    KITH    A    SELECTIVE    ENTEROCOCCUS    MEDIUM, 
■71-11306  05A 

IMAGING    TECHNIQUES    FOR    OIL    POLLUTION    SURVEY    PURPOSES, 
■71-113U9  05A 

DETERMINATION    OF    TRACE    QUANTITIES    OP    NITBILOTRIACETIC    ACID 
BY    DIFFERENTIAL    CATHODE    RAY    POLAROGRAPHY, 
■71-11392  05A 

ENVIRONMENTAL  ASPECTS  OF  MERCURY  USAGE. 

■  71-11U17  05C 

TECHNOLOGICAL  TRENDS  IN  DETECTION  AND  CONTROL  OF  MARINE 
POLLUTION, 

■  71-11UU8  05G 

CALCIUM    AND    STRONTIUM    DISCBIMINATION    BY    AQUATIC    PLANTS, 
■71-11529  05C 

A    BAPID    METHOD    POB    THE    DETECTION    AND    DETEBMINATI08    OP 

CAPTAN, 

■71-11538  05A 

QUANTITATIVE    SPECTBAL    ANALYSIS    OF    SOME    MICBOELEMENTS    IN 
MARINE    SEDIMENTS, 

■  71-1155U  05A 

SELECTIVE    DETERMINATION    OF    INORGANIC    MERCURY    IN    THE    PRESENCE 
OF    ORGANOMEBCDBIAL    COMPOUNDS    IN    BIOLOGICAL    MATEBIAL, 
■71-11561  05A 

IHTERLABOBATOBY    COMPARISON    OF    ANALYSIS    OF    TRITIUM    IN    NATURAL 

HATERS, 

■71-1157K  05A 

SPECIFIC-ION  ELECTRODE  DETERMINATION  OF  NITRATE  IN  SOME 
FRISHHATERS  AND  SEHAGE  EFFLUENTS, 
■71-11578  05A 

RAPID  MICRODETECTION  OF  ORGANOCHLOBINE  PESTICIDES  IN 
SUBMILLIGBAM  FISH  TISSUE  SAMPLES, 
■71-11599  05A 


POLLUTANTS 

PESTICIDES    AND    GBOUND    HATEB, 
■  71-11261 


05B 


SOURCES    OF    PHOSPHATE,     AMMONIUM    AND    NITRATE    CONTAMINATION    IN 
SOME    CENTRAL    NEW    JERSEY    STBEAMS, 
■71-11267  05B 

SEMI-AUTOMATED    DETEBMI NATION    OF    MEBCURY    IN    FISH    TISSUE, 
■71-11171  05A 

POLLUTION    ABATEMENT 

ELVES    V    KING    COUNTY     (INJUNCTIVE    BELIEF    AGAINST    MUNICIPAL 

SEHAGE    DISPOSAL) . 

H71-10995  06E 

GAME    AND    FISH    COHM    V    FARMERS    IRRIGATION    CO     (STATE    FISH 
HATCHERY'S    LIABILITY     POR    HATER    POLLUTION). 
■  71-10997  06E 

ELLISON    V    RAYONIER    INC     (PRIMARY    JURISDICTION    IN    DETERMINING 
VIOLATIONS    OP    POLLUTION    STANDARDS) . 


SDBJECT  INDEX 


1-11021 


06E 


DEDAL  INSTALLATIONS,  FACILITIES,  AND  EQUIPMENT  POLLUTION 
NTROL  ACT  (AMENDING  THE  FEDERAL  RATER  POLLUTION  CCNTROL 
T  TC  PROVIDE  FOR  IMPROVED  COOPERATION  BY  FEDERAL  AGENCIES 

CONTROL  WATER  AND  AIR  POLLUTION  FROM  FEDERAL 
STALLATIONS  AND  FACILITIES) . 
1-11 1U0  06E 

B  CPA'S  ROLE  IN  RESTORING  THE  ECONOMICAL  BALANCE, 
1-11157  07B 

BILL  TO  ABEND  THE  FISH  AND  BILDLIFE  COORDINATION  ACT  TO 
OVIDE  ADDITIONAL  PROTECTION  TO  MARINE  AND  WILDLIFE  ECOLOGY 

PROVIDING  FOR  THE  ORDERLY  REGULATION  OF  DDHPING  IN  THE 
EAN,  COASTAL,  AND  OTHER  WATERS  OF  THE  DNITED  STATES. 
1-11160  06E 

BIIL  10  ABEND  THE  FISH  AND  WILDLIFE  COORDINATION  ACT  TO 
DVIDE  ADDITIONAL  PROTECTION  TO  MARINE  AND  WILDLIFE  ECOLOGY 

PROVIDING  FCR  THE  ORDERLY  REGULATION  OF  DUMPING  IN  THE 
ISTAL  WATERS  OF  THE  UNITED  STATES. 
1-11162  06E 

riPOLIOTICN  LEGISLATION  AND  TECHNICAL  PROBLEMS  IN  WATER 

LLDTICN  ABATEMENT, 

1-11161  05G 

INECTTCUT     (ANALYSIS    AND    COMPARISON    WITH    PRESENT    AND 
JPOSED    TENNESSEE    WATER    POLLUTION    LAW) , 
1-11172  06E 

1RGIA     (ANALYSIS    AND    COMPARISON    WITH    PRESENT    AND    PROPOSED 

INESSEE    WATER    POLLUTION    LAW) , 

1-11171  06E 

JOLATIONS    FOR    USE    OF    SECTION     169,     INTERNAL    REVENUE    CODE. 
1-11176  06E 


,    POLLUTION—JUDICIAL    REACTIONS, 
-11177 


06E 


IILL  TO  ABEND  THE  ACT  OF  JUNE  29,  1888,  RELATING  TO  THE 
fVINTION  OF  OESTRUCTIVE  AND  INJURIOUS  DEPOSITS  IN  THE 
IBOR  OF  NEW  YORK,  TO  PROVIDE  FOR  TBE  TERMINATION  OF 
STAIN  LICENSES  AND  PERMITS. 
-11189  06E 

:  REFUSE  ACT    ITS  ROLE  WITHIN  THE  SCHEME  OF  FEDERAL  WATER 

IITY  LEGISLATION. 

-11291  05G 

ILL  TO  AMEND  THE  FEDERAL  WATER  POLLUTION  CONTROL  ACT,  AS 

NEED. 

-11310  06E 

HAL  WASTE  UTILIZATION  FOR  POLLUTION  AEATEBENT  - 
HNOLOGY  AND  ECONOMICS,  PHASE  I, 
-11105  05B 

LUTICN  PROBLEMS  IN  KANSAS, 

-11121  05G 

AND  GAS  CONSERVATION. 
-11125  06E 


PROCESS  AND  POLLUTION 
•11129 


THE  RIGHT  TO  A  REMEDY, 
0  5G 


IAL  ASPECTS  OF  ENVIRONMENTAL  POLLUTION, 
-11132  06E 

E  ENVIRONMENTAL  IMPLICATIONS  OF  NATIONAL  FUELS  POLICIES. 
-11133  05C 


RBAL  POLLUTION    THE  "DISHONORABLE  DISCHARGE' 

TERIA  GOVERNING  HEATED  LIQUIDS, 

-11131  05C 


-NEW  YORK' S 


EVOLUTION  OF  THE  ENFORCEMENT  PROVISIONS  OF  THE  FEDERAL 
ER  POLLUTION  CONTROL  ACT    A  STUDY  OF  THE  DIFFICULTY  IN 
ELOPING  EFFECTIVE  LEGISLATION, 
-11135  05G 


USE  ACT  OF  1899  PERMIT  PROGRAM, 
-11111 


05G 


SENT    AND    FUTURE    INTERNATIONAL    AGREEMENTS     FOR    POLLUTION 
TEHENT    AND    THEIR     IMPACT    ON    NEW    SHIP    CONSTRUCTION, 
-11117  05G 

HNOLOGICAL    TRENDS    IN    DETECTION    AND    CONTROL    OF    MARINE 

LDTICN, 

-11118  05G 

BRE    RESEARCH    AND    DEVELOPMENT    FOR    MARITIME    POLLUTION 

VENTION    AND    CONTROL    SYSTEMS, 

-11119  05G 

STAL    STATES    ORGANIZATION'S    PROGRAM    TO    DEVELOP    REGIONAL 
LDTICN    PREVENTION/CONTROL    STANDARDS     AND    ACTIVITIES, 
-11159  05G 

ABIAN    RIGHTS    AND    THE    'NECESSARY    INDUSTRY     DOCTRINE,' 
EAM     POLLUTION  — INJUNCTION    AGAIN  ST— DAMAGES    FOR, 
-11501  06E 

tIL    TO    ABEND    THE    FEDEFAL    WATER    POLLUTION    CONTROL    ACT,     As 

BDED. 

"11503  06F. 


CLEAN  LAKES  ACT  OF  1971  (A  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED,  AND  FOR  OTHER  PURPOSES). 
W71-11511  06E 

A  BIIL  TO  AMEND  THE  FEDERAL  WATER  POLLUTION  CONTRCL  ACT,  AS 

AMENDED. 

W71-11517  06E 

THE  LEGAL  AND  ECONOMIC  ASPECTS  OF  POLLUTION, 
W71-11608  05G 

LAWS  AND  REGULATIONS  RELATING  TO  WATER  POLLUTION  CCNTROL 
AFFECTING  THE  DISTRICT  OF  COLUMBIA, 
W71-11615  05G 

A  BILL  TO  PROVIDE  FOR  CONSTRUCTION  OF  CONTAINED  DFEDGED 
SPOIL  DISPOSAL  FACILITIES  FOR  THE  GREAT  LAKES  AND  CONNECTING 
CHANNELS,  AND  FOR  OTHER  PURPOSES. 
1171-11622  06E 

WATER  POLLUTION  CONTROL  IN  MISSISSIPPI, 
W71-11628  05G 

MERCURY  CONTROL  ACT  OF  1971  (A  BILL  TO  PROVIDE  FOR  CCNTROL 
OF  THE  USE  OF  THE  ELEMENT  MERCURY  OR  ITS  COMPOUNDS,  AND  FOR 
OTHER  PURPOSES) . 
W71-11629  Q6E 


CONTRCL  OF  STREAM  POLLUTION, 
W71-11637 


05G 


POLLUTION    ABTEMENT 

ILLINOIS     (ANALYSIS    OF    STATE  WATER    POLLUTION    LAW    AND 

COMPARISON    WITH    PRESENT    AND  PROPOSED    TENNESSEE    LAW), 
W71-11175  06E 

POLONIUM-210 

POLONIUM-210    IN    THE    MARINE    ENVIRONMENT, 
W71-11169  05B 

POLYCHAETES 

BENTHIC    INFAUNA    COMMUNITIES    OFF    THE    COAST    OF    WASHINGTON    AND 
IN    PUGET    SOUND  SPECIES    COMPOSITION    AND     STRUCTURE    OF    THE 

OFFSHORE    COMMUNITIES, 
W71-11187  05A 

POLYCHLORINATED    BIPHENYLS 

INPUT    OF    POLYCHLORINATED    BIPHENYLS    INTO    CALIFORNIA    COASTAL 
WATERS    FROM    URBAN    SEWAGE    OUTFALLS, 
W71-11290  05B 

DDT    AND    PCB    IN    MARINE     ANIMALS     FROM    SWEDISH    WATERS, 
W71-11600  05C 

POLYCHLORINATED    BIPHENYLS (PCB) 

SOURCE    OF    POLYCHLORINATED    BIPHENYL    CONTAMINATION    IN    THE 

MARINE    ENVIRONMENT, 

W71-11511  05B 

POLYELECTROLYTES 

POLYELECTROLYTE    CONDITIONING    OF    ALUM    SLUDGES, 
W71-11385  05D 

POLYSACCHARIDE    DERIVATIVES 

NEW    AND    ULTRA    THIN    MEMERANES    FCR    MUNICIPAL    WASTE    WATER 

TREATMENT    BY    REVERSE    OSMOSIS, 

W71-11372  05D 

POMPANC 

EFFECTS  OF  SALINITY  AND  WATER  QUALITY  ON  SURVIVAL  AND  GROWTH 
OF  JUVENILE  POMPANO,  TRACHINOTUS  CARCLINUS, 
W71-11280  02L 

PONDS 

CHEMICAL  CHARACTERIZATION  CF  POND  SEDIMENTS, 
W71-1101U  05C 

POROUS  MEDIA 

INFILTRATION  AFFECTED  BY  FLOW  OF  AIR, 
W71-11316  02G 

MATHEMATICAL  SIMULATION  OF  INFILTRATING  WATERSHEDS, 
W71-11318  02G 

POTABLE  WATER 

THE  ISOLATION  OF  VIRUSES  FROM  SEWAGE  AND  TREATED  SEWAGE 

EFFLUENTS, 

W71-11580  05A 

POTASSIUM  COMPOUNDS 

NOTE  ON  THE  ESCAPE  RESPONSE  OF  THE  SEA  URCHIN, 

STRONGYLOCENTROTUS  DROEBACHIENSIS ,  TC  INORGANIC  SALTS, 
N71-110U1  05C 

POTATO  PROCESSING  WASTES 

SECONDARY  TREATMENT  OF  POTATC  PROCESSING  WASTES, 
W71-11369  05D 

POTATOES 

SECONDARY  TREATMENT  OF  POTATO  PROCESSING  WASTES, 
W71-11369  05D 

POTENTIOMETERS 

POTENTIOHETRIC  MICRODETER MINATION  OF  PHOSPHATE  WITH  AN  IQN- 

SELECTIVE  LEAD  ELECTRODE, 

W71-11530  05A 

POTOMAC  RIVER 

OCCURRENCE  AND  DISTRIBUTION  OF  DIATOMS  AND  OTHER  ALGAE  IN 

THE  UPPER  POTOMAC  RIVER, 

871-11583  05C 


SUBJECT    INDEX 


POULTRY 

BROODER-GROW    CAGES    OVER    DEEP    PIT, 
871-11056  05D 

CEEP    PIT    SLAT-FLOOR    BREEDING    HOUSE, 
(71-11057  05D 

PHOTOSYNTHETIC    RECLAMATION    OF    AGRICULTURAL    SOLID    AND   LIQUID 
(ASTES--SECCND    PROGRESS    REPORT, 
(71-11375  05D 

PRECIPITATION    INTENSITY 

LISTRIBUTION    OF    HOURLY    PRECIPITATION    IN    ILLINOIS, 
1171-11136  02B 

PRECIPITATION  (ATIIOSPHERIC) 

DISTRIBUTION    OF    BOURLY    PRECIPITATION    IN    ILLINOIS, 
871-11136  02B 

EFFECTS    OF    VARIABLE    INTENSITY    OF    RAINFALL    ON    RUNOFF    IN    THE 
NORTHERN    CAUCASUS     (0    NERAV  NOMEH  NOSTI    KHODA    LIVNEY    NA 
SEVERNOf!    KAVKAZE)  , 
(71-11322  02A 

CHANGES    IN    HYDROflETEOROLOGICAL    PHENOHENA    ON    THE    ODESSA    COAST 
(0    ZAKONOHERNOSTYAKH    IZNENIYA    NEKOTOBYKH 

GIDROMETEOROLOGICHESKIKH    YAVLENIY    NA    ODESSKOM    POBEREZH1  YE)  , 
(71-11323  02B 

HORIZONTAL    MOISTURE    TRANSPORT    AND    TBE    MOISTURE    REGIME    IN    THE 
UKRAINE    IN    TBE    SUMMER    OF    196U-65     (GORIZONTAL 'NYY    PERENOS 
VLAGI    I    REZHIM    UVLAZHNENIYA    NA    UKRAINE    LETON    196K-1965    G.), 
1171-11326  02B 

NUTRIENT    SUPPLY    AND    PRIMARY    PRODUCTION    IN    CLEAR    LAKE, 

EASTERN    ONTARIO, 

(71-11512  05C 

PRESSURE  DRAG 

TESTS  ON  CYLINDERS  IN  TURBULENT  FLOW, 
(71-11079  02E 


PRESSURE  TUNNELS 

SURGE    TANK    ANALYSIS    BY    COMPUTER, 
(71-111145 


08B 


PRICING 

PLANNING    ANt    MANAGEMENT    OF    WATER    RESOURCES    IN    METROPOLITAN 

ENVIRONMENTS, 

H71-10970  06B 

APPLIED    CRITERIA    FOR    MUNICIPAL    HATER    RATE    STRUCTURES, 
H71-11203  06C 

APPLIED    CRITERIA    FOR    MUNICIPAL    WATER    RATE    STRUCTURES, 

BANDEOOK, 

W71-1120U  °6C 

PRIMARY  PRODUCTIVITY 

PRIMARY    PRODUCTION    AND    PHYTOPLANKTON    IN    TRE    EXPERIMENTAL 
LAKES    AREA,     NORTHWESTERN    ONTARIO,     AND    OTHER    LOW-CARBONATE 
WATERS,     ANt    A    LIQUID    SCINTILLATION    METHOD    FOR    DETERMINING    C- 
1«    ACTIVITY    IN    PHOTOSYNTHESIS, 
W71-11021  05C 

COMPARISON    OF    THE    PRIMARY    PRODUCTION    OF    PHYTOPLANKTON    IN 
THREE    LAKES    OF    DIFFERENT    TROPHIC   TYPE, 
(71-11030  05C 

NUTRIENT    SUPPLY    AND    PRIMARY    PRODUCTION    IN   CLEAR    LAKE, 

EASTERN    ONTARIO, 

W71-11512  05C 

PROBABILITY 

PROBABILITY  OF  LEVEE  BREAKS  DUE  TO  HEAVY  RAINFALLS  IN  A 

RIVER, 

W71-11130  06A 

PROBABILITIES    OF    OBSERVED    DROUGHTS, 
(71-11305  U2E 

PRODUCTION    FUNCTIONS 

SIMULATION    OF    THE    HYDROLOGI C-ECONOMIC    FLOW    SYSTEM    IN    AN 

AGRICULTURAL    AREA, 

(71-11U07  03? 

PRODUCTIVITY 

CHEMICAL  FACTORS  INVOLVED  IN  THE  CONTROL  OF  PHYTOPLANKTON 

PRODUCTION  IN  TBE  EXPERIMENTAL  LAKES  AREA,  NORTHWESTERN 

ONTARIO, 

(71-11028  05C 

PROJECT  PLANNING 

A    PROPOSED    STPEAMFLOH    DATA    PROGRAM    FOR    CALIFORNIA, 
(71-11360  0™ 

PROJECT  ROLISCN (COLO) 

RADIOCHEMICAL    ANALYSES    OF    WATER    SAMPLES    FROM    SELECTED 
STREAMS    AND    PRECIPITATION    COLLECTED    OCTOBER    23-NOVEMBER    9, 
1970,    U    CONJUNCTION    WITH    THE    FIRST    FRODDCTION-TEST    FLARING 
CF    GAS    FROM    TEST    WELL,     PROJECT    ROLISON, 
(71-11135  05B 

FADIOCHIMICAL    ANALYSES    OF    WATER    SAMPLES     FROM    SELECTED 
STREAMS    ANt    PRECIPITATION    COLLECTED    IN    CONNECTION    WITH 
CALIBRATION-TEST    FLARING    OF    GAS    FRCM    TEST    WELL,     AUGUST    15- 
CCTOBER     13,     1970.       PROJECT    RULISON, 
(71-11137  05B 


SPATIAL    HOMOGENEITY  STATISTICAL    ANALYSES    OF    UWISPECIES    II 

MULTISPECIES    POPULATIONS    OF    FOPAHINIFIBA , 
W71-11526  05C 

PSEUDOMONAS 

ISOLATION  METHODS  AND  SOME  BIOLOGICAL  FEATURES  OF 
MICROORGANISMS  OXIDIZING  GASEOUS  HYDROCARBONS, 
(71-11559  05C 

PUBLIC  HEALTH 

RADIOACTIVE  (ASTE  DISCHARGES  TO  THE  ENVIRONMENT  FRCM  A 
NUCLEAR  FUEL  REPROCESSING  PLANT, 
(71-1107U  05B 

DEFINITION  OF  NUISANCE  AND  PENALTY. 
(71-11195  06E 

THE    ISOLATION    OF    VIRUSES    FROM    SEHAGE    AND    TREATED    SE(AGE 

EFFLUENTS, 

W71-11580  05A 

PUBLIC    RESPONSIBILITY 

ENVIRONMENT  A    CHALLENGE    FOR    MODERN    SOCIETY, 

W71-10971  06B 

PUBLIC  RIGBTS 

UNITED    STATES    V    FLORIDA-V ASDERBILT    DEVELOP    CORP. 
(71-11023  06E 

Oil    POLLUTION—JUDICIAL    REACTIONS, 
W71-11177  06E 


DDE    PROCESS    AND    POLLUTION 
W71-11U29 


TBE  RIGBT  TO  A  REMEDY, 
05G 


PUBLICATIONS 

THE  EFFECTS  OF  SUSPENDED  AND  DEPOSITED  SEDIMENTS  ON 
ESTDARINE  ORGANISMS.   LITERATURE  SUMMARY  AND  RESEARCH  NEED! 
(71-110U5  05C 

PDLP    WASTES 

POTENTIAL    TOXICITY    OF    KRAFT    HILL    EFFLUENT    AFTER    OCEANIC 

DISCBARGE, 

(71-110M2  05C 

TOXICITY    OF    KRAFT    PULP    HILL    EFFLUENT    FOR    LARVAL    AND    ADULT 

LOBSTERS,     AND    JUVENILE    SALMON. 

W7 1-1 1587  05C 

PUMPING 

EVALUATION    OF    MEASUREMENT    ERRORS    BY    REPEATED    PUMPING    TESTS 
W71-11073  02F 

COMPARISON  OF  METHODS  FOR  EVALUATING  AQUIFER 

CHARACTERISTICS, 

W71-11215  02F 

DRAWDOWN    IN    A    WELL    GROUP    ALONG    A    STRAIGHT    LINE, 
W71-11216  °2F 

PUMPING  TESTS 

EVALUATION  OF  MEASUREMENT  ERRORS  BY  REPEATED  PUMPING  TESTS 
(71-11073  02F 


PYRIDINE 

DETERMINATION  OF  ORGANICS  IN  WATER, 
(71-11380 


05A 


PYPOLYSIS 

INSTRUMENTAL  TECHNIQUES  FOR  THE  IDENTIFICATION  OF 

POLLUTANTS, 

(71-11237  05A 

QUANTUM  EFFICIENCY 

LIGHT  CATALYZED  CHLORINE  OXIDATION  FOR  TREATMENT  OF 

WASTEWATER, 

W71-1136«  05D 

QUATERNARY  PERIOD 

DEVELOPMENT  OF  BARRIER  ISLAND  LAGOONS    WESTERN  GULF  OF 

MEXICO, 

W71-113U2  °21 

QUI    TAM 

UNITED    STATES    V    ELORIDA-V ANDERBILT    DEVELOP   CORP. 
W71-11023  06E 

RADIATION  „„... 

RADIATION    MEASUREMENT    OF    SOIL    DENSITY    AND    MOISTURE    CONTENT 
IN    AGROPHYSICAL    STUDIES     <0    RADIOHETRII    PLOTNOSTI    I 
VLAZHNOSTI    POCHV    V    AGROFIZICHESKIKH    I SSLEDOVANI YAKH)  , 
W71-11125  02G 

RADIOACTIVE  DATING 

ISOTOPIC  COMPOSITION  OF  CARBONATES  IN  A  MARGINAL  MARINE 

FORMATION, 

W7V11082  °2K 

RADIOACTIVE  DATING  (ESTDARINE  FOSSILS) 

ISOTOPIC  COMPOSITION  OF  CARBONATES  IN  A  MARGINAL  MARINE 

FORMATION, 

(71-11082  °2K 

RADIOACTIVE  WASTE  DISPOSAL 

RADIOACTIVE  (ASTE  DISCHARGES  TO  THE  ENVIRONMENT  FRCM  A 
NUCLEAR  FUEL  REPROCESSING  PLANT, 


RADIOACTIVE  WASTES 

RADIOACTIVE  (ASTE  DISCHARGES  TO  THE  ENVIRONMENT  FROM  A 
NUCLEAR  FUEL  REPROCESSING  PLANT, 


SOEJECT    INDEX 


171-11070 


05B 


(ADIOACTIVITY 

fOLONTUM-210    IN    THE     MARINE    ENVIRONMENT, 
171-11069  05B 

IADIOACTIVITY    TECHNIQUES 

IMPROVEMENT    AND    APPLICATION    OF    BENTHIC    ALGAL    ISOTOPE 

PRODUCTIVITY    MEASURING-   METHODS, 

171-11086  05A 

ADIOCHEHICAL    ANALYSIS 
DETERMINATION    OF    RADI0H-228    IN    NATURAL    WATERS, 
171-11252  05A 

ATIOISOTOPES 

EVALUATION    OF    THE    RISKS  RELATED    TO    THE    DISCHARGE    OF 

RADIOACTIVE    ISOTOPES    IN  A    MARINE    ECOSYSTEM, 
171-11268  05B 

THE    ROLE   OF    VERTEBRATES    IN    THE    UPTAKE    AND    LOSS    OF 

RADIOISOTOPES. 

171-11270  05B 

1    SAMPLER   FOR    CONCENTRATING    RADIONUCLIDES    FROM    NATURAL 

■ITERS, 

171-11295  05A 

A    METHOD   TO    DESCRIBE   THE    FLOW    OF    RADIOACTIVE    IONS    IN    GROUND 

1ATER, 

171-11356  07B 

ADIOLABELED    INSECTICIDES 
MODEL    ECOSYSTEM    FOR    THE    EVALUATION    OF    PESTICIDE 
EIODEGRADABILITY    AND    ECOLOGICAL    MAGNIFICATION,   - 
171-11067  05B 

IDIOBETRY 
RADIATION    MEASUREMENT    OF    SOIL    DENSITY    AND    MOISTURE    CONTENT 
IN    AGROPHYSICAL    STUDIES     (0    RADIOMETRII    PLOTNOSTI    I 
VLAZHNOSTI    EOCHV    V    AGROFIZICHESKIK  H    ISSLEDOVANI YAKH)  .    . 
171-11125  02G 

IDIONDCLIDE 

RADIOACTIVITY    TRANSPORT    IN    1ATEP— EFFECTS    OF    ORGANIC 
POLLUTION    08    RADIONUCLIDE   TRANSPORT, 
171-11381  05B 

1EIUM    RADIOISOTOPES 

^TERMINATION    OF    RADIUH-228    IN    NATURAL    WATERS, 
171-11252  05A 

UN    GAGES 

EFFECTS    OF    EXPOSURE    ON    THE    CATCH   OF    RAIN    GAUGES. 
171-11100  07B 

IINECW    TROUT 

HEAVY    METALS    AND   THE    FERTILIZATION    OF   RAINBOl    TROUT    EGGS, 
171-11588  05C 

IINFALL 

CHARACTERISTICS    OF    INTENSE    RAINFALL    IN    WEST    VIRGINIA. 
171-11113  02B 

I    CUMULUS    CONVECTION    MODEL    APPLIED    TO    THUNDERSTORM    RAINFALL 

IN    ARID    REGIONS, 

171-11129  02B 

EFFECTS    OF    VARIABLE    INTENSITY    OF    RAINFALL    ON    RUNOFF    IN    THE 
NORTHERN   CAUCASUS    (0    NER AVNOMERNOSTI    KHODA    LIVNEY    NA 
SEVERNOB    KAVKAZE)  , 
"1-11322  02A 

INFALL    CHARACTERISTICS 

CHARACTERISTICS    OF    INTENSE    RAINFALL    IN    WEST    VIRGINIA. 

171-11113  02B 

INFALL    DISPOSITION 

CHARACTERISTICS    OF    INTENSE    RAINFALL    IN    WEST    VIRGINIA. 

02B 


171-11113 


CISTRIBDTION    OF    HOURLY    PRECIPITATION    IN    ILLINOIS. 
171-11136  02B 

INFALL    INTENSITY 

CHARACTERISTICS    OF    INTENSE    RAINFALL    IN    WEST    VIRGINIA. 

02B 


171-11113 


INFALL    SIMULATORS 

DESIGN    OF    A    HAND-PORTABLE    RAINFALL-SIMULATING    INFILTROMETER , 

1ITH   TRIAL    RESULTS    FROM    THE    OTUTIRA    CATCHMENT. 

171-11102  07B 

INFALL-FUNOFF    RELATIONSHIPS 

THE    INFLUENCE    OF    LAND    MANAGEMENT    AND    SOIL    CHARACTERISTICS    ON 

"FILTRATION    AND    THE    OCCURRENCE    OF    OVERLANt    f LOW . 
171-11072  02A 

RESULTS    OF    RESEARCH    ON    SOME    EXPERIMENTAL    BASINS    IN    THE    UPPER 
BARZ    MOUNTAINS     (FEDERAL     EEFOEIIC    OF    GERMANY). 
171-11100  02A 

INFLUENCE    OF    FRACTURED    ROCKS    ON    THE    RECESSION    CURVE    IN 
UNITED    CATCHMENT    AREAS    IN    HILL    COUNTRY  A    RESULT    OF 

REGIONAL    RESEARCH    AND    A     FIRST    EVALUATION    OF    RUNOFF    AT 
HYDROGEOIOGICAL    EXPERIMENTAL    BASINS, 
171-11105  02A 

»   PRELIMINARY    STUDY    OF    THE    WATER    BALANCE    OF     A    SMALL    CLAY 

CATCBMENT, 

"71-11106  02A 


FLOODS    OF    NOVEMBER  1965    TO    JANUARY     1966    IN    THE    GILA    RIVER 

BASIN,     ARIZONA    AND  NEW    MEXICO,    AND    ADJACENT    BASINS    IN 

ARIZONA, 

W71-11251  OUA 

EFFECTS  OF  VARIABLE  INTENSITY  OF  RAINFALL  ON  RUNOFF  IN  THE 
NORTHERN  CAUCASUS  (0  NERA VNOMERNOSTI  KHODA  LIVNEY  NA 
SEVERNOM  KAVKAZE)  , 
"71-11322  02A 

RATES 

APPLIED  CRITERIA  FOR  MUNICIPAL  WATER  RATE  STRUCTURES. 
"71-11203  06C 

APPLIED  CRITERIA  FOR  MUNICIPAL  WATER  RATE  STRUCTURES. 

HANDECCK, 

171-1120M  06C 

RAVINES 

INFLUENCE  OF  HICRORELIEF  AND  RAVINES  ON  THE  SOIL  HCISTURE  OF 
SLOPES  (VLIYANIYE  HIKROREL ' YEFA  I  CVRAGOV  NA  IZMENINIYE 
VLAZHNOSTI  POCHVY  SKLONOV) , 
171-11325  02G 

REASONABLE  USE 

WATERS  AND  W  ATERCOURSES—  POLLUTION—  ACCRUAL  OF  CAUSE  OF 

ACTION. 

"71-11625  05G 

POLLUTION — PLEADING  UNDER  THE  CODE. 
"71-11631  06B 

RECREATION 

SOCIOLOGICAL  ASPECTS  OF  WATER-BASED  RECREATION  IN  IOWA. 
"71-11002  06B 

RECREATION  FACILITIES 

WEST  FORK  DES  MOINES  RIVER,  JACKSON,  MINNESOTA,  LOCAL 

PROTECTION  PROJECT. 

"71-11011  00A 

ENVIRONMENTAL  PLANNING  ENHANCES  FLOOD  CONTROL  PROJECT. 
W71-11612  00A 

RECREATIONAL  WATERS 

FIELD  CROP  IRRIGATION  WITH  OXIDATION  POND  EFFLUENT, 
W71-11379  05D 

RED  RIVER  BASIN  (TEX) 

RECONNAISSANCE  OF  THE  CHEMICAL  QUALITY  OF  SURFACE  WATERS  OF 

THE  RED  RIVER  BASIN,  TEXAS. 

W71-11353  02K 

REFUSE  ACT 

THE  REFUSE  ACT    ITS  ROLE  WITHIN  THE  SCHEME  OF  FEDERAL  WATER 

QUALITY  LEGISLATION. 

W71-11290  05G 

REGIONAL  ANALYSIS 

INFLUENCE  OF  FRACTURED  ROCKS  ON  THE  RECESSION  CURVE  IN 
LIMITED  CATCHMENT  AREAS  IN  HILL  CCUNTFY    A  RESULT  OF 
REGIONAL  RESEARCH  AND  A  FIRST  EVALUATION  OF  RUNOFF  AT 
HYDROGEOLOGICAL  EXPERIMENTAL  BASINS, 
171-11105  02A 

ENVIRONMENTAL  PROBLEMS  IN  SOUTH  FLORIDA. 
"71-11012  06G 

THE  SYSTEMS  APPROACH    AN  EXPERIENCE  IN  PLANNING, 
W71-11605  06B 

REGIONAL  GOVERNMENT  AND  CCNSERVATION, 
W71-11607  06B 

REGIONAL  GOVERNMENT 

REGIONAL  GOVERNMENT  AND  CONSERVATION, 
W71-11607  06B 

REGIONAL  INSTITUTIONS 

REGIONAL  GOVERNMENT  AND  CONSERVATION, 
W71-11607  06B 

REGIONAL  PLANNING 

ENVIRONMENTAL  PROBLEMS  IN  SOUTH  FLORIDA. 
171-11012  06G 

REGULATED  FLOW 

CHANNEL    PROCESSES    ON    REGULATED    NAVIGAELE    RIVERS     (RDSLOVYYE 
PROTSESSY    NA    SUDOKHODNYKH    REKAKH    S    Z AREGULIROVANNYM    STOKOM) . 
W71-11331  08B 

REGULATION 

CUHMINGS  V  CORPORATION  COMM  OF  OKLAHOMA  (COURT  SUPERVISION 
OVER  AGENCY  POLLUTION  REGULATIONS  CONCERNING  THE  CIL 
INDUSTRY) . 
W71-10998  06E 

CRITICS  WEIGH  EPA  HERBICIDE  REPORT,  FIND  IT  WANTING, 
W71-11037  05C 

A  BILL  TO  AMEND  THE  FEDERAL  WATER  POLLUTION  CONTROL  ACT  TO 
PROTECT  THE  NAVIGABLE  WATERS  OF  THE  UNITED  STATES  FROM 
FURTHER  POLLUTION  BY  REQUIRING  THAT  SYNTHETIC  PETRCLEUM- 
BASEE  DETERGENTS  MANUFACTURED  IN  THE  UNITED  STATES  OR 
IMPORTED  INTO  THE  UNITED  STATES  BE  FREE  FROM  PHOSPHORUS. 
W71-11161  06E 

DETERGENT  POLLUTION  CONTROL  ACT  OF  1971  (A  BILL  TO  AMEND  THE 
FEDERAL  WATER  POLLUTION  CONTROL  ACT  TC  BAN  POLYPHOSPHATES  IN 
DETERGENTS  AND  TO  ESTABLISH  STANDARDS  AND  PROGRAMS  TO  ABATE 


SOEJECT    INDEX 


AND    CONTROL    WATER    POLLUTION    EY    SYNTHETIC    DETERGENTS). 
W71-11181  06E 

RECENT     HYDROIOGIC    INVESTIGATIONS    IN    THE    DELTA    AND    POSSIBLE 

BATER    LEVEL    CCNTROL    MEASURES, 

W71-11339  02H 

REGDLATIONS    GOVERNING    WATER    POLLUTION    CONTROL    IN    NES    MEXICO. 
W71-11U22  05G 

THE    ROLE    ANE    MISSION    OF    THE    EPA    REGIONAL    OFFICE, 
W71-1H155  05G 

COASTAL    STATES    ORGANIZATION'S     PROGRAM    TO    DEVELOP    REGIONAL 
EOLLUTICN    PREVENTION/CONTROL    STANDARDS    AND    ACTIVITIES, 
W71-11M59  05G 

ORGANIZATIONAL    FRAMEHORK    OF    STATE    AND    REGIONAL    HATER 

POLLUTION    CCNTROL    BOARDS. 

871-11510  05G 

FINANCIAL    ASSISTANCE    PROGRAMS     (GRANT    APPLICATION 

PROCEDDRES)  . 

W71-11635  05G 

REHOBOTH    BAY (DELAWARE) 

SPATIAL    HOMOGENEITY  STATISTICAL    ANALYSES    OF    UNISPECIES    AND 

MDLTISPICIES    POPULATIONS    OF    FORAMINIFERA , 
■71-11528  05C 

REINFORCE!    CONCRETE 

FINITE    ELEMENT    ANALYSIS    OF    REINFORCED    CONCRETE    SLABS, 
■71-11151  08F 


RELIEF    DRAINS 

MODELS    FOR     SUBSURFACE    DRAINAGE, 
W71-113U7 


02G 


REMEDIES 

D-X    SUNRAY    OIL    CO    V    BILLDE     (OIL    POLLUTION    OF    UNDERGROUND 

WATER    SUPPLY)  . 

S71-11000  06E 

CUE    FROCESS    AND    POLLUTION         THE    RIGHT   TO    A    REMEDY, 
■71-11H29  05G 

QUI    TAM    ACTIONS    AND    THE    1899    REFUSE    ACT         CITIZEN    LAWSUITS 
AGAINST    POLLUTERS    OF    THE    NATION'S    WATERWAYS. 
W71-11H36  05G 

MARITIME    LIABILITY    FOR    OIL    POLLUTION — DOMESTIC    AND 

INTERNATIONAL    LAW, 

W71-11«37  05G 

WATER    QUALITY    STANDARDS    IN    PRIVATE    NUISANCE    ACTIONS. 
W71-11II38  05G 

WATERS    AND    WATERCOURSES — POLLUTION    AS    A    PERMANENT    INJURY- 
PROXIMATE    CAUSE     (OKLAHOMA    1930)  . 
W71-11lie«  06E 

RIPARIAN    RIGHTS    AND    THE    'NECESSARY    INDUSTRY    DOCTRINE,' 
STREAM    POLLUTION — INJUNCTION    AGAINST — DAMAGES    FOR, 
W71-11501  06E 

WATERS    AND    WATERCOURSES — POLLUTION  — ACCRUAL    OF    CAUSE   OF 

ACTION. 

W71-11625  05G 

ANIMALS    FERAE    NATURAE — COMMONWEALTH    NOT    PERMITTED    TO    RECOVER 

EAMAGES    IN    TRESPASS     EOR    NEGLIGENT    KILLING    OF    FISH    BY 

FOLLUTICN, 

W71-11627  05C 

WATER    POLLUTION    CONTROL    IN    MISSISSIPPI, 
W71-11628  05G 

REMOTE  SENSING 

GULF    STREAM    AND    MIDDLE    ATLANTIC    BIGHT         COMPLEX    THERMAL 
STRUCTURE    AS    SEEN    FROM    AN    ENVIRONMENTAL    SATELLITE, 
W71-11086  07B 

POLLUTION    DETECTION    EY    REMOTE    SENSING, 
W71-11220  05A 

STUDY    TO    EVALUATE    THE    UTILITY    OF    AERIAL    SURVEILLANCE    METHODS 

IN    WATER    QUALITY    MONITORING, 

W71-11250  05A 

A    DATA     ACQUISITION    SYSTEM    FOR    MEASUREMENT    OF    MET EOROLOGIC- 
HYDROLOGIC    PARAMETERS    IN    A    REMOTE    ESTUARINE    ENVIRONMENT, 
W71-11287  02L 

FOTENTIAL    APPLICATION    OF    AN    INFRARED    S PECT RORADIOM ETER    FOR 
REMOTE    DETECTION    AND    IDENTIFICATION    OF    OIL    SLICKS    ON    WATER, 
H71-11288  05A 

IMAGING    TECHNIQUES    FOR    OIL    POLLUTION    SURVEY    PURPOSES, 
W71-113U9  05A 

1971     PILOT    STUDIES--REMOTE    SENSING    AND    ICE    MORPHOLOGY. 
171-11355  07B 

AEPIAL  FHOTOGPAPHIC  STUDIES  OF  THE  COASTAL  WATERS  OF  NEW 

YORK  ANt  LONG  ISLAND, 

■  71-111167  07B 

REMCTE  SENSING  (NASA-USGS) 

POLLUTION    DETECTION    BY    REMOTE    SENSING, 
■71-11220  05A 


RENO(NEV) 

HYDROLOGY,    ACTIVITY,    AND    HEAT    FLOW    Of    THE    STEAMBOAT    SPRINGS 
THERMAL    SYSTEM,     WASHOE    COUNTY,    NEVADA, 
W71-11H11  02F 

RESEARCH    AND    DEVELOPMENT 

EVALUATION    IN    WATER    RESOURCES    MANAGEMENT    AND    DEVELOPMENT,    A 
REPORT    OF    THE    TASK    FORCE    ON    WATER    RESOURCES    EVALUATION   OF 
THE    UNIVERSITIES    COUNCIL    ON    WATER    RESOURCES. 
W71-11U08  06B 

U.     S.     NAVY    R    AND    D    EFFORTS    IN    ENVIRONMENTAL    PROTECTION, 
W71-11<150  05G 

THE    COAST    GUARD'S    RESEAFCB    AND    DEVELOPMENT    PROGRAM    IN    MARINE 
POLLUTION    PREVENTION    AND    CONTROL    SYSTEMS, 
W71-11K51  05G 

RESEARCH    FACILITIES 

THE    NATIONAL    ENVIRONMENTAL    SCIENCE    TRIANGLE, 
W71-11UU0  05G 

RESERVOIR    LEAKAGE 

THERMAL    MONITORING    OF    LEAKAGE    THROUGH    DABS, 
W71-11208  08D 

RESERVOIR  OPERATION 

ANALYSIS  OF  STREAM-TEMPERATURE  VARIATIONS  IN  THE  UPPEB 

DELAWARE  RIVER  BASIN,  NEW  YORK, 

W71-11350  02H 


RESERVOIR    SILTING 

INFLUENCES    OF    SEDIMENTATION    ON    WATER    QUALITY 

OF   RESEARCH    NEEDS. 

W71-11077  05C 


AN    INVENTORY 


RESERVOIR    STORAGE 

CONTEMPORARY    WATER  TANKS    —    ESTHETICS    WITH    FUNCTION, 
W71-11611  05G 

RESERVOIRS 

FLOODS  OF  NOVEMBER  1965  TO  JANUARY  1966  IN  THE  GILA  RIVEB 

BASIN,  ARIZONA  AND  NEW  MEXICO,  AND  ADJACENT  BASINS  IN 

ARIZONA, 

W71-11251  OUA 

THE    EFPECTS    OF    AGE  AND    WATER    FLUCTUATIONS    ON    THE 
LIHNOLOGICAL    PACTORS    OF    IMPOUNDED    WATERS, 
W71-11298  02B 


TETON    BASIN    PROJECT,     IDAHO,    APRIL,     1971. 
W71-11U1I4  06G 


CONTEMPORARY    WATER    TANKS 
W71-11611 


—    ESTHETICS    WITH    FUNCTION, 
05G 


RESIDUE    DISTRIBUTION 

CONCENTRATIONS    OF    DIELDRIN    IN    THE    BLOOD    AND    BRAIN    OF    TBE 
GREEN    SUNFISH,    LEPOMIS    CYANELLUS,     AT    DEATH, 
W71-11595  05C 


RESIDUE    LEVEL 

A    BETHOD    FOR    CONFIRMATION    OF    ORG ANOPHOSPHORUS    COMPOUNDS    AT 

THE    RESIDUE    LEVEL, 

W71-11007  07B 

RESISTANCE 

POISONING    WITH    DDT         SECOND-    AND    TBIRD-YEAR    REPRODUCTIVE 

PERFORMANCE    OF    ARTEMIA, 

W71-11598  05C 

RESOURCE    ALLOCATION 

SOCIAL    ASPECTS    OF    ENVIRONMENTAL    POLLUTION, 
■71-11U32  06E 

RESOURCE    DEVELOPMENT 

GULF    ENVIRONMENT    PROGRAM'S    BENEFIT    TO    THE    BARINE    INDUSTRY, 
871-11443  05G 

RESOURCE  POLICY 

ENVIRONMENT  A    CHALLENGE    POR    MODERN    SOCIETY, 

W71-10971  06B 

RESPIRATION 

EFFECTS    OF    ANTIMYCIN    A    ON    TISSUE    RESPIRATION    OF    RAINBOW 

TROUT    AND    CHANNEL    CATFISH, 

W71-11039  05C 

RETURN  FLOW 

EFFECT  OF  IRRIGATION  WITH  EFFLUENTS  FROM  THE  VOLGA  CHEMICAL 
COMBINE  ON  THE  AGROMELIOR ATIVE  CHARACTERISTICS  OF  LIGHT 
CHESTNUT  CLAY  LOAM  SOILS  (VLIYANIYE  OROSHENIYA  STOCHNYMI 
VODAMI  VOLZHSKOGO  KHIMKOHBINATA  NA  AGROHELIORATI VN 1YE 
POKAZATELI  TYAZHELOSUGLINISTYKH  SVETLO-K ASRT ANOYYKH  POCHY)  , 
871-11327  05C 

REVERSE  OSMOSIS 

ACID  MINE  WASTE  TREATMENT  USING  REVERSE  OSMOSIS. 
W71- 11362  05D 

NEW    AND    ULTRA    THIN    MEMBRANES    FOR    MUNICIPAL    WASTE    WATER 

TREATMENT    BY    REVERSE    OSMOSIS, 

■71-11372  05D 


REVIEWS 

•WATER    REUSE    SYSTEMS    ANALYSIS', 
BISHOP    AND    DAVID    W.    HENDRICKS, 
W71-10979 


DISCUSSION    BY    A. 
06C 


THE    EFFECTS    OF    SUSPENDED    AND    DEPOSITED    SEDIMENTS    ON 
ESTUARINE    ORGANISMS.       LITERATURE    SUMMARY    AND    RESEARCH    NEEDS, 


SUBJECT    INDEX 


REV-SAL 


871-110U5 


05C 


PERMAFROST    STODIES    OUTSIDE    THE    USSR    ONTIL    1955,     S    LITERATURE 

FEVIEB, 

871-111142  02C 

ENVIRONMENTAL    ASPECTS    OF    THE    ONUS    PROBLEM, 
171-11315  07C 


GAS    CHROMATOGRAPHY 
1ATER    ANALYSIS, 
871-111(10 


TECHNIQUES    AND    OSES    IN    SOIL,     PLANT,     AND 
0  2K 


RHODOPHYTA 

ECOLOGY    OF    THE    ALGAE    OF    A    FLORIDA    KEY.        I. 
CHECKLIST,     ZONATION,     AND    SEASONALITY, 
871-11309  05C 


A    PRELIMINARY 


RIPARIAN    IANDS 

8ATERS    AND    BATERCOORSES— POILOTION    AS    A    PERMANENT    INJURY-- 
PROXIMATE    CAOSE     (OKLAHOMA    1930). 
871-11U8U  06E 


RIPARIAN    RIGHTS 

FUFITY    AND    UTILITY 

POLLUTION. 

871-11283 


DIVERSITY    OF    INTEREST    IN    RIVER 
06E 


POLLUTION — PLEADING    ONDER    THE    CODE. 
871-11631 


06E 


RIVER    BASINS 

ALTERNATE    POLICIES    FOR     RIVER    BASIN    8ATER    QUALITY    MANAGEMENT, 
171-10985  05G 

RUNOFF    AND    BATEF    BALANCE   OF    RIVER    BASINS    OF    THE    KIRGHIZ    SSR 
(STOK    I     VODNYY    BALANS    RECHNYKH    BASSEYNOV    KIRGIZII)  , 
871-11333  02E 

RECONNAISSANCE    OF    THE    CHEMICAL    QUALITY    OF    SURFACE    8ATERS    OF 

THE    RED    RIVER    BASIN,    TEXAS. 

871-11353  02K 

SIVER    SYSTEMS 

A    GENERAL    DESCRIPTION    OF    ISOCHRONE    CURVES    FOR    MOUNTAIN 
RIVERS    OF    NORTHEASTERN    USSR     (OBSHCHAYA     KHARAKTERISTIK A 
KRIVYKH    IZCKHRON    GORNYKH    REK    SEVERO- VOSTOKA     SSSR) . 
871-11321  02E 

ANALYSIS    OF    MAJOR    RIVER    SYSTEMS    AND    THEIR    DELTAS 
PROCEDURES    AND    RATIONALE,    BITH    TBO    EXAMPLES, 
871-1131414  02E 


IIVERS 
PURITY    AND    UTILITY 
POLLUTION. 
871-11283 


DIVERSITY    OF    INTEREST    IN    RIVER 
06E 


GROUNDBATER    FLOB    OF    RIVERS    OF    THE    RUDNYY    ALTAY     (PODZEMNYY 

STOF    REK    RUDNOGC    ALTAYA)  , 

B71-11320  02F 

SEDIMENT    DISCHARGE    OF    RIVERS    AND    THE    FORMATION    OF    THE 
MARITIME    TERRITORY    SEACOAST     (TVERDYY    STOK    REK    I 
FCRMIROVANIYE    MORSKIKH    BEREGOV    PRIHOR'YA), 
171-113311  02L 

RADIOACTIVITY    TRANSPORT    IN     BATER— EFFECTS    OF    ORGANIC 
POLLUTION    ON    RADIONUCLIDE    TRANSPORT, 
171-11381  05B 

IVERS    AND    HARBORS    ACT 
UNITED    STATES    V    FLORIDA- VANDERBILT    DEVELOP    CORP. 
■71-11023  06E 

QUI    TAM    ACTIONS     AND    THE    1899    REFUSE    ACT         CITIZEN    LABSUITS 
AGAINST    POLLUTERS   OF    THE    NATION'S    BATERBAYS. 
871-111436  05G 


OCKFIIL  DAMS 
FLOB  THROUGH  ROCKFILI  DAM, 
171-11156 


08D 


OCKFISH    CREEK 
BOCKFISH    CREEK,    NORTH    CAROLINA    FLOOD    CONTROL    PROJECT. 
■  71-111113  OKA 

CCKPCOL 
SHORT    TIME    FLUCTUATIONS    OF    THE    MICROFAUNA    IN    A    ROCKPCOL    IN 
THE    NORTHERN    BALTIC    PROPER, 
■71-110149  05C 

OCKS 

PLASTIC  PACKED  TRICKLING  FILTERS  MINIMIZES  CHANCE  OF 

PLUGGING. 

■71-11389  05D 

OSNING    BATERS 
EUOYANT    SLOT    JETS    INTO    STAGNANT    OR    FLOBING    ENVIRONMENTS, 
■71-113U0  05B 

USOFF 

SALMONELLA  INFANTIS  IN  CATTLE  FEEDLOT  RUNOFF. 
171-11051  05, 

A  GENERAL  DESCRIPTION  OF  ISOCHRONE  CURVES  "OR  MOUNTAIN 
FIVERS  CF  NORTHEASTERN  OSSR  (OBSHCHAYA  KHASA KTERISTIKA 
KRIVYKH  IZOKHRON  GORNYKH  REK  SEVERO-VOSTOKA  SSSR) , 
871-11321  02E 

EFFECTS  OF  VARIABLE  INTENSITY  OF  RAINFALL  ON  RONOFF  IN  THE 


NORTHERN  CAUCASUS  (0  NEFA VNOMERNOSTI  KHODA  LIVNEY  NA 

SEVERNCM  KAVKAZE) , 

171-11322  02A 

RUNOFF  AND  BATER  BALANCE  OF  RIVER  BASINS  OF  THE  KIRGHIZ  SSR 
(STOK  I  VODNYY  BALANS  RECHNYKH  BASSEYNOV  KIRGIZII) , 
■71-11333  02E 

SACRAMENTO  RIVER  BASIN  (CALIF) 

A  PROPOSED  STREAMFLOB  DATA  PROGRAM  FOR  CALIFORNIA, 
■71-11360  07A 

SAFE  APPLICATION  RATES 

TOXICITY  OF  HEPTACHLOR  TO  AQOATIC  LIFE, 
■71-11502  05C 

SAFETY 

EVALUATING  OIL  SPILL  CLEANUP  AGENTS — DEVELOPMENT  CF  TESTING 

PROCEDURES  AND  CRITERIA, 

■71-11263  05G 

SALINE  WATER 

BROBN  V  LUNDELL  (OIL  AND  GAS  POLLUTION  OF  FRESH  BATER 

SOFPLY) . 

■71-11002  06E 

ORIGIN  OF  SODIOM-SOLFATE  SALINIZATION  IN  THE  CASPIAN  REGION 
AS  A  RESOLT  OF  THE  METAMORPHISM  OF  SEA  SALTS  (0 
PROISKHOZHDENII  SUL • FATNO-N ATR IYEVOGO  ZASOLENIYA  V  PRIKASPII 
VSLEDSTVIYE  METAMORFIZATSII  SOLEY  MORSKOGO  GENEZISA), 
■71-11120  02K 

SALINE  SATER  INTRUSION 

AVAILABILITY  OF  STREAMFLOB  FOR  RECHARGE  OF  THE  BASAL  AQUIFER 
IN  THE  PEARL  HARBOR  AREA,  HABAII, 
■71-11253  OUB 

SALINE  BATER  POLLOTION 

CUMMINGS  V  CORPORATION  COMM  OF  OKLAHOMA  (COURT  SUPERVISION 
OVER  AGENCY  POLLUTION  REGULATIONS  CONCERNING  THE  OIL 
INDUSTRY) . 
■71-10998  06E 

SALINITY 

SHORT  TIME  FLUCTUATIONS  OF  THE  MICROFAUNA  IN  A  ROCKPOOL  IN 
THE  NORTHERN  BALTIC  PROPER, 

■  71-110149  05C 

CURRENTS  AND  WATER  EXCHANGE  IN  DNESTROVSKIY  LIMAN, 
■71-11111  02L 

ORIGIN  OF  SODIOM-SOLFATE  SALINIZATION  IN  THE  CASPIAN  REGION 
AS  A  RESOLT  OF  THE  METAMORPHISM  OF  SEA  SALTS  (0 
PROISKHOZHDENII  SOL' FATNO-NATRIYEVOGO  ZASOLENIYA  V  PRIKASPII 
VSLEDSTVIYE  METAMORFIZATSII  SOLEY  MORSKOGO  GENEZISA), 

■  71-11120  02K 

DISTRIBUTION    OF    SODIUM    CARBONATE    SALINIZATION    IN    THE 
GROUNDWATER    AND    SOILS    OF    THE    LOBER    DON    FLOODPLAIN     AND    DELTA 
(RASPROSTRANENIYE    SODOVOGO    ZASOLENIYA    V    GRUNTOVYKH    VODAKH    I 
POCHVAKH    POYHY    I    DEL'TY    NIZHNEGO    TECHENIYA    R.     DON), 
871-111214  02G 

GROUND-WATER    QOALITY    AND    STRUCTURAL    CONTROL    IN    SOOTH IASTERN 

VIRGINIA, 

■71-11205  02F 

OBSERVATIONS  OF  CARBON  DIOXIDE  IN  THE  SURFACE  WATERS  OF  THE 
EASTERN  NORTH  PACIFIC  OCEAN  AND  THE  BERING  SEA, 

■  71-111192  05A 

SEASONAL    CHANGES    IN    THE    ZOOPLANKTON    CF    SOUTH    BISCAYNE    BAY 

AND    SOME    PROBLEMS    OF    ASSESSING    THE    EFFECTS    ON    THE 

ZOOPLANKTON    OF    NATURAL    AND    ARTIFICIAL    THERMAL    AND    CTHER 

FLUCTUATIONS, 

■71-11526  05C 

SALINIZATION 

DISTRIBOTION    OF    SODIUM    CARBONATE    SALINIZATION    IN    THE 
GROUNDWATER    AND    SOILS    OF    THE    LOWER    DON    FLOODPLAIN    AND    DELTA 
(RASPROSTRANENIYE    SODOVOGO    ZASOLENIYA    V    GRUNTOVYKH    VODAKH    I 
POCHVAKH    POYHY    I    DEL'TY    NIZHNEGO    TECHENIYA    R.     DON), 
871-111214  02G 

SALMONELLA 

INCREASED    RECOVERY    RATE    OF    SALMONELLAE    FROM    STREAM    BOTTOM 
SEDIMENTS    VERSUS    SURFACE    WATERS, 
W71-1100U  05A 

A    CONVENIENT    METHOD    FOR    ISOLATION    OF    SALMONELLA     FROM    SEWAGE 

AND    CONTAMINATED    SEA    WATER, 

W71-11296  Q5D 


GROWTH    OF    SALMONELLA    AT    LOW    PH, 
W7  1-11305 


05C 


SELECTIVE  INHIBITION  OF  CERTAIN  ENTERIC  BACTERIA  EY  SELENITE 
MEDIA  INCOBATED  AT  35  AND  143  C, 
W71-11568  05C 

ONE-DAY  FLUORESCENT-ANTIBODY  PROCEDURE  FOR  DETECTING 
SALMONELLAE  IN  FROZEN  AND  DRIED  FOODS, 
■71-11572  05A 

SALMONELLA  INFANTIS 

SALMONELLA  INFANTIS  IN  CATTLE  FEEDLOT  RUNOFF, 
■  71-11051  05A 

SALMONIDS 

POLLUTION    POTENTIAL    OF    SALMONID    FISH    HATCHERIES, 
■71-11006  05C 


SUBJECT  INDEX 


S  AITS 

NOTE    ON    THE    ESCAPE  RESPONSE    OF    THE    SEA    URCHIN, 

STRONGYLCCENTROTOS  DRO EBACHIENSIS,     TO    INORGANIC    SALTS, 
871-11011  05C 

HYDROGEOCREMICAL  BALANCE  OF  USSR  LANDS  (0 
GIDROGECKHIMICHESKOM  BALANSE  TERRITOBII  SSSB), 
871-11116  02F 

ORIGIN    CF    SODIUN-SULFATE    SALINIZATION    IN    THE    CASPIAN    REGION 
AS    A    RESULT    OF    THE     NETAHCRPHISM    OF    SEA    SALTS     (0 
JROTSKHOZHDENII    SDL' FATNO-NATRIYEVOGO    ZASOLENIYA    7    PPIKASPTI 
VSLEDSTVIYE    METAMORFIZATSII    SOLEY    HCRSKOGO    GENEZISA), 
H7 1-11120  02K 

DISTBIBOTION    OF    SODIOH    CABBONATE    SALINIZATION    IN    THE 
GROUNDBATER    AND    SOILS    OF    THE    LOBER    DON    FLOODPLAIN    AND    DELTA 
(FASPBOSTBANENIYE    SODOVOGO    ZASOLENIYA    V    GRONTOVYKH    VODAKH    I 
POCHVAKR    POYMY    I    DEL'TY     NIZHNEGO   TECHENIYA    R.     DON), 
871-11121  02G 

SAMPLE    PRESERVATION 

CALCIUM    AND    STRONTIUM    DISCRIMINATION    BY    AQUATIC    PLANTS, 
871-11529  05C 

SAMPLING 

THE    SAMPLING    OF    CPTIMAL    PARAMETERS    AND    REGIMES    FOR    SATER- 
RESOURCF    SYSTEMS    AT    A    PROBABILISTIC    AND    INDETERHINI STIC 
INITIAL    INFORMATION, 
871-10983  06A 

tIFFERENCES    IN    ABUNDANCE    OF    BENTHOS    AND    RELIABILITY    OF    ITS 
ASSESSMENT    IN    SEVERAL    LAKE    HABITATS, 
871-11010  05C 

tETERMINATICN    OF    MERCURY    IN    BIOLOGICAL    AND    ENVIRONMENTAL 
SAMPLES    EY    NEUTRON    ACTIVATION    ANALYSIS, 
871-11036  05B 

SAMPLING    PROCEDURES    FOR    COARSE    FLUVIAL    SEDIMENTS, 
871-11075  02J 

METHODS    EMPIOYED    IN    STUDYING    THE    MIXING    MECHANISM    AT    THE 

CONFLUENCE    OF    THE    BROAD    AND    SALUDA    RIVERS,    COLUMBIA,     SOUTH 

CAROLINA, 

871-11222  02J 

SHRIMP    SAMPLING    TECHNIQUES    AND    PRELIMINARY    RESULTS    IN    TBO 
SMAIL    AREAS    IN    BARATARIA    BAY,    LOUISIANA, 
871-11275  02L 

SOME    NOTES    ON    FISH    COLLECTED    IN    THE    BARATARIA    BAY,    LOUISIANA 

REGION, 

871-11266  02L 

A    SAMPLER    FOR    CONCENTRATING    RADIONUCLIDES    FROM    NATURAL 

BATERS, 

B71-11295  05A 

A    BIOLOGICAL    APPROACH    TO    BATER    QUALITY    MANAGEMENT, 
B71-11579  05C 

SAMPLING    METHODS 

tIFFERENCES    IN     ABUNDANCE   OF    BENTHOS    AND    RELIABILITY    OF    ITS 
ASSESSMENT    IN    SEVERAL    LAKE    HABITATS, 
871-11010  05C 

SAND  BARS 

DEVELOPMENT  OF  BARRIER  ISLAND  LAGOONS    BESTERN  GULF  OF 

MEXICO, 

871-11312  02L 

SANITARY  ENGINEERING 

CONSTRUCTION    AND    USE    OF    BASTE    DISPOSAL    BELLS. 
871-11500  05E 

SANTA  EARBARA 

DETECTION    AND    CONTROL    OF    HYDROGEN    POLYSULFIDE    IN    BATER, 
871-11396  05F 

SAIONIN 

THE    TOXICITY    OF    RESIDUAL    BATERS    RESULTING    FROM    THE    SUGAR 
INDUSTRY     APPRAISED    BY    TESTS    ON    YOUNG    PLANTS     (IN    ROMANIAN), 
871-11050  05C 

SATELLITES  (ARTIFICIAL) 

GULF  STREAM  AND  MIDDLE  ATLANTIC  BIGHT    COMPLEX  THERMAL 

STRUCTURE  AS  SEEN  FROM  AN  ENVIRONMENTAL  SATELLITE, 
871-11086  07B 

POLLUTION    DETECTION     EY    REMOTE    SENSING, 
871-11220  05A 

SCtNEDEMUS 

SURVIVAL  OF  GRFEN  ALGAE  IN  RELATION  TO  CONDITIONS  AND 

IUPATION  OF  STORAGE, 

871-11556  05C 

SCINEDESMDS 

fPOLONGED  STORAGE  OF  COLLECTION  STRAINS  OF  SOME  SPECIES  OF 

ALGAE, 

871-11557  05C 

SCCOR 

SEDIMENT    DISPERSION    IN    FLOB    8ITH    MOVING    BOUNDARIES, 
871-11076  02J 

SCCLPINS 

tOTENTIAL  TOXICITY  OF  KRAFT  MILL  EFFLUENT  AFTER  OCEANTC 
DISCHARGE, 


SEA     ICE 

FLOB    LAB    FOR    ANTARCTIC    ICI    SHELVES, 
871-11081  02C 

1971     PILOT    STUDIES—REMOTE    SENSING    AND    ICE    MORPHOLOGY. 
871-11355  07B 

SFA  tEVIl 

DEVELOPMENT  OF  BARRIER  ISLAND  LAGOONS    BESTERN  GULF  OF 

MEXICO, 

871-11312  02L 

SEA    OF    JAPAN 

BASEMENT    RELIEF    AND    THICKNESS    OF    BOTTOM    SEDIMENTS    IN    THE 
CENTRAL    PART    OF    THE    SEA    OF    JAPAN, 
871-11097  02J 

SEA  URCHINS 

NOTE  ON  THE  ESCAPE  RESPONSE  OF  THE  SEA  URCHIN, 

STRONGYLOCENTROTUS  DROEBACHIENSIS,  TC  INORGANIC  SALTS, 
871-11011  05C 

SEA    8ATEP 

A    STOCHASTIC    MODEL    FOR    MARINE    BASTE    DISPOSAL, 
871-10981  05E 

EXPERIMENTAL    INVESTIGATION    OF    THE    RATE    AND    MECHANISM    OF 
OXIDATION    OF    HYDROGEN    SULFIDE    IN    THE    ELACK    SEA    USING    S-35, 
871-11093  02K 

ORGANIC    BATTER    IN    NATURAL    8ATERS--A    SYHPOSIOH. 
871-11226  05B 

DISTRIBUTION    AND    CYCLING    OF    ORGANIC    HATTER    IN    THE    OCEANS, 
871-11227  05B 

LIPIDS    OF    MARINE    BATERS, 

B71-11228  05A 

MOLECOLAR    NATURE    OF    NITROGENODS    COMPOUNDS    IN    SEA    BATER    AND 

RECENT    MARINE    SEDIMENTS, 

871-11229  05B 

DISSOLVED  AND  PARTICULATE  CARBOHYDRATES, 
871-11230  05» 

VOLATILE  ORGANIC  MATERIALS  IN  SEA  BATER, 
871-11232  05» 

DETERMINATION    OF    MICROBIAL    BIOHASS    IN    DEEP    OCEAN    BATER, 
871-11231  05A 

METAL    ORGANIC    COMPLEXES    FORMED    BY    MARINE    BACTERIA, 
871-11235  05B 

THRESHOLD    CONCENTRATIONS    OF    CARBON    SOURCES    LIMITING 

BACTERIAL    GR08TH    IN    SEA    BATER, 

B71-11236  05B 

CARBONATE-ORGANIC    INTERACTIONS    IN    SEA    BATER, 
871-11210  05B 

ORGANIC    CHELATION    OF    CO-60    AND    ZN-65    BY    LEUCINE    IN    RELATION 

TO    SORPTION    EY    SEDIMENTS, 

871-11211  02K 

INFLUENCE    OF    ORGANIC    HATTER    ON    INORGANIC    PRECIPITATION, 
871-11213  02K 

LOB    MOLECULAR    BEIGHT    HYDROCARBONS    AND    CARBON    MONOXIDE    IN    SEA 

BATER, 

871-11211  05B 

ORGANIC    CHEMISTRY    OF    NATURAL    SEA    SURFACE    FILMS, 
871-11215  05B 

MICRODETERMINATION    OF    URONIC    ACIDS    AND    RELATED    COMPOUNDS    IN 

THE  MARINE  ENVIRONMENT, 

B71-11218  05A 


BHAT    YOU    DON'T    KNOB    CAN    HURT    YOU 

NATURAL    BATERS, 

871-11219 


ORGANIC    COLLOIDS 
05B 


EVALUATION    OF    THE    RISKS    RELATED    TO    THE    DISCHARGE    OF 
RADIOACTIVE    ISOTOPES    IN    A    MARINE    ECOSYSTEM, 
871-11268  05B 

INPUT    OF    POLYCHLORINATED    BIPHENYLS    INTO    CALIFORNIA    COASTAL 
BATERS    FROM    URBAN    SEBAGE    OUTFALLS, 
871-11290  05B 

SUMMARY    OF    THE   OCEANOGRAPHY    AND  SORFACE    BIND    STRUCTURE   OF 

THE    PACIFIC    SUBARCTIC    REGION    IN  RELATION    TO    BASTE    RELEASES 
AT    SIA, 
871-11292  05C 

A     SAMPLER    FOR    CONCENTRATING    RADIONUCLIDES    FROM    NATURAL 

BATERS, 

B71-11295  05A 

A    CONVENIENT    METHOD    FOR    ISOLATION    OF    SALHONELLA    FROM    SEBAGE 

AND    CONTAMINATED    SEA    BATER, 

871-11296  05D 

POLONIDM-210    IN    THE    MARINE    ENVIRONMENT, 
871-11169  05B 

MERCURY    IN    A    COASTAL    MARINE    ENVIRONMENT, 


SUEJECT    INDEX 


171-111170 


05B 


RELEASE    OF  DISSOLVED    ORGANIC    HATTER    BY    MARINE    PHTTOFIA NKTON 

IN    COASTAL  AND    OFFSHORE    AREAS    OF    THE    NORTHEAST    PACIFIC 

CCEAN, 

171-11085  05A 

iBAPOOD 

CDFFENT  PRACTICE  IN  SEAFCODS  PROCESSING  HASTE  TREATMENT, 
■71-11366  05D 

IBAHATER 
ECOLOGY  OF  THE  ALGAE  OF  A  FLORIDA  KEY.   I.   A  PRELIMINARY 
CHECKLIST,  ZONATICN,  AND  SEASONALITY, 
171-11309  05C 

THE  DETERMINATION  OF  SULPHATE  IN  SEA  HATER  BY  MEANS  OF 

PHOTOMETRIC  TITRATION  1ITH  HYDROCHLORIC  ACID  IN  DIMETHYL 

SULPHOXIDE, 

171-11536  02K 

A  RAPID  SEMI-ADTOHATIC  METHOD  FOR  THE  DETERMINATION  OF  THE 
TOTAI  HALIDI  CONCENTRATION  IN  SEA  HATER  BY  MEANS  OF 
POTENTICHETBIC  TITRATION, 
171-11537  02K 

CERTAIN  ASPECTS  OF  PRODUCTION  AND  STANDING  STOCK  OF 
PARTICULATE  HATTER  IN  THE  SURFACE  HATERS  OF  THE  NORTHHEST 
ATLANTIC  OCEAN, 
171-11562  05C 

METHOD  FOR  THE  ISOLATION  OF  PROTEOLYTIC  HARINE  BACTERIA, 
171-11573  05A 

EA-SORFACE  FILMS 
ORGANIC  CHEHISTRY  OF  NATURAL  SEA  SURFACE  FILMS, 
171-112U5  05B 

EriMENT  DISCBARGE 

I  BILL  TO  AMEND  SECTION  0  OF  THE  ACT  OF  HARCH  3,  1965,  TO 

PROHIBIT  THE  DUHPING  OF  CERTAIN  SPOIL  INTO  THE  GREAT  LAKES. 
171-111811  06E 

SEDIMENT  DISCHARGE  OF  RIVERS  AND  THE  FORMATION  OF  THE 
MARITIME  TERRITORY  SEACOAST  (TVERDYY  STOK  REK  I 
fCFHIROVANIYE  HORSKIKH  BEREGOV  PRIHOR'YA), 
171-1133U  02L 

EtIHENT  tISPERSION 
SEDIHENT  DISPERSION  IN  FLOl  HITH  HOVING  BOUNDARIES, 
171-11076  02J 

EEIHENT  LOAD 
THE  EFFECTS  OF  SUSPENDED  AND  DEPOSITED  SEDIHENTS  ON 
ESTDARINE  ORGANISHS.   LITERATURE  SUMMARY  AND  RESEARCH  NEEDS, 
171-110«5  05C 

SEDIMENT  IN  A  MICHIGAN  TROUT  STREAM — ITS  SOURCE,  MOVEMENT, 
AND  SOME  EFFECTS  ON  FISH  HABITAT, 
171-11351  02J 

EDIMENT  TRANSPORT 
SEDIHENT  DISPERSION  IN  FLOH  HITH  HOVING  BOUNDARIES, 
171-11076  02J 

INVESTIGATIONS  INTO  THE  RELATIONS  BETHEEN  BEDLOAD  TRANSPORT 

INI  CHANNEL  SHAPE, 

171-11206  02J 

SEDIMENTARY  FACIES  PATTERNS  AND  GEOLOGIC  HISTORY  OF  A 

HOLOCENE  HARINE  TRANSGRESSION, 

171-11207  02J 

SEDIHENT  IN  A  HICHIGAN  TROUT  STREAM — ITS  SOURCE,  MOVEMENT, 
AND  SOME  EFFECTS  ON  FISH  HABITAT, 
171-11351  02J 

EDIMENTARY  FACIES 
SEDIHENTARY  FACIES  PATTERNS  AND  GEOLOGIC  HISTORY  OF  A 
HOLCCENE  HARINE  TRANSGRESSION, 
171-11207  02J 

EDIHENTATION 
THE  EFFECTS  OF  SUSPENDED  AND  DEPOSITED  SEDIHENTS  ON 
ESTUARINE  ORGANISHS.   LITERATURE  SOHMARY  AND  RESEARCH  NEEDS, 
171-110U5  05C 

INFLUENCES  OF  SEDIMENTATION  ON  HATER  QUALITY    AN  INVENTORY 

CF  RESEARCH  NEEDS. 

171-11077  05C 

SEDIHENTATICN  AT  THE  HEAD  OF  A  SUBHARINE  CANYON, 
171-11096  02J 

SOHE  FEATURES  OF  CONTEMPORARY  DEVELOPMENT  OF  THE 

NORTHHESTERN  BLACK  SEA  SHORE, 

■71-11098  02J 

GEOLOGY  AND  GEOCHEMICAL  EXPLORATION  OF  THE  VIENNA  DISTRICT, 
ELAINE  AND  CAMAS  COUNTIES,  IDAHO, 
171-11133  02J 

SEDIHENTARY  FACIES  PATTERNS  AND  GEOLOGIC  HISTORY  OF  A 

HOLCCENE  MARINE  TRANSGRESSION, 

171-11207  02J 

LIPID  CONTENT  OF  SEDIMENTS  AND  HATERS  IN  SELECTED  SITES  IN 

EARATAPIA  BAY, 

171-1127H  021 

CHANNEL  PROCESSES  ON  REGULATED  NAVIGABLE  RIVERS  (RUSLOVYYE 


PROTSESSY  NA  SODOKHODNYKH  REKAKH  S  Z AREGULIRO VANN IB  STOKOH) , 
171-11331  08B 

GEOLOGY  AND  GEOLOGIC  HISTORY  OF  THE  PEACE-ATHABASCA  DELTA 

AREA    A  SUMMARY, 

171-11336  OUC 

DEVELOPMENT  OF  BARRIER  ISLAND  LAGOONS    HESTERN  GULF  CF 

MEXICO, 

171-113U2  02L 

RELEASE    OF    METHYL    MERCURY    FROM    SEDIMENTS    HITH    LAYERS 
CONTAINING    INORGANIC    MERCURY    AT    DIFFERENT    DEPTHS, 
171-11358  05B 

COASTAL    EROSION    IN    NORTH    CAROLINA, 
171-11477  02L 

METHODS    OF    COPING     HITH    COASTAL    EROSION, 
171-111178  02L 

SEDIMENTATION    EFFECTS 

THE    EFFECTS    OF    SUSPENDED    AND    DEPOSITED    SEDIHENTS    ON 
ESTUARINE    ORGANISHS.       LITERATURE     SUHHARY    AND    RESEARCH    NEEDS, 
171-11045  05C 

SEDIMENTATION    RATES 

CLASSIFICATION    OF    RECENT    HARINE    SEDIHENTS     BY    PARTICLE    SIZE 
(K    VOPROSU    KLASSIFIKATSII    SOVREHENNYKH    HORSKIKH    OSADKOV    PO 
GRANULOMETRICHESKOMU    SOSTAVO) , 
171-111111  02J 

SEDIHENTOLOGY 

ISOTOPIC    COHPOSITION    OF    CARBONATES    IN    A    MARGINAL     HARINE 

FORHATION, 

171-11082  02K 

SEDIHENTS 

CHEHICAL  CHARACTERIZATION  OF  POND  SEDIHENTS, 
171-11014  05C 

SORPTION  OF  INORGANIC  PHOSPHATE  BY  LAKE  SEDIMENTS, 
H71-11016  05C 

SAMPLING  PROCEDURES  FOR  CCARSE  FLUVIAL  SEDIMENTS, 
171-11075  02J 

CLASSIFICATION  OF  RECENT  MARINE  SEDIHENTS  BY  PARTICLE  SIZE 
(K  VOPROSU  KLASSIFIKATSII  SOVREHENNYKH  HORSKIKH  OSADKOV  PO 
GRANDLCHETRICHESKOHU  SOSTAVU), 

171-mm  02J 

RIVER  TERRACES  AND  CHARACTERISTICS  OF  RECENT  SEDIMENT 
ACCUMULATION  IN  MOUNTAIN  VALLEYS  AS  ILLUSTRATED  BY  THE 
CRIMEAN  MOUNTAINS  (RECHNYYE  TERRASY  I  OSOBENNOSTI 
SOVREHENNOY  AKKUMULY ATSII  V  GORNYKH  DOLINAKH  NA  PRIHERE 
GORNOGO  KRYHA) , 
171-11115  02J 

ORIENTATION  OF  SAND  GRAINS  IN  SEDIHENTS  OF  VARIED  CRIGIN  AS 
ILLUSTRATED  BY  OBOLOS  SAND  OF  THE  BALTIC  REGION  (OE 
ORIENTIROVKE  PESCHINOK  V  OTLOZHENIYA KH  RAZLICHNOGC  GENEZISA 
NA  PRIMERE  OBOLOVYKH  PESKCV  FRIBALTIKI), 
171-11119  02J 

HEAVY  MINERALS  OF  HANDO  BAR  AND  SANDY  ISLAND  (PLEISTOCENE) 
GEORGETOHN  COUNTY,  SOUTH  CAROLINA, 
171-11223  02J 

A  COMPARISON  OF  THREE  MEDIA  IN  DETERMINATION  OF  BACTERIAL 
CONTENT  OF  SEDIMENTS  IN  BARATARIA  BAY, 
171-11284  02L 

SEDIMENT  DISCHARGE  OF  RIVERS  AND  THE  FORHATION  OF  THE 
HARITIHE  TERRITORY  SEACOAST  (TVERDYY  STOK  REK  I 
FORHIROVANIYE  HORSKIKH  BEREGOV  PRIHOR'YA), 
171-11334  02L 

QUANTITATIVE  SPECTRAL  ANALYSIS  OF  SCHE  HICROELEMENTS  IN 

MARINE  SEDIHENTS, 

171-1155U  05A 

SEEPAGE 

UNSTEADY  FREE  SURFACE  GROUND  HATER  SEEPAGE, 
171-11078  02F 

FLOH  THROUGH  ROCKFILL  DAH, 

171-11156  08D 

THERP.AL  MONITORING  OF  LEAKAGE  THROUGH  DAMS, 
171-11208  08D 


SEICHES 

MIXING  PROCESSES  IN  GREEN  BAY, 
171-114711 


02H 


SEISHIC  DESIGN 

INFLUENCE  OF  SOIL  CONDITIONS  ON  BUILDING  DAHAGE  POTENTIAL 

DURING  EARTHQUAKES, 

171-11158  08D 


SELENIOH 

SELENIUH    THE  UNKNOHN  POLLUTANT, 
H71-10999 


05C 


SEMIPERMEABLE  HEHBRANES 

NEH  AND  ULTRA  THIN  HEMBRANES  FCR  MUNICIPAL  HASTE  HATER 

TREATMENT  BY  REVERSE  OSMOSIS, 

171-11372  05D 

SEPARATION  TECHNIQUES 


SUBJECT    INDEX 


DESIGN    OF    A    COLUMN    FOR    THE    GAS    CHRCMATOGRAPH IC    ANALYSTS    OF 
CHLORINATED    HYDROCARBON    PESTICIDES, 
W71-11506  05A 

TRACE    METAL    ANALYSIS    BY    COMBINED    THIN-LAYER    CHROMATOGRAPHY 
INCORPORATING    ELDORESCENT    SUPPORT    AND    RING    OVEN    COLORIMETPY, 
871-11513  05A 

GAS    CHROMATOGRAPHIC    ANALYSIS    FOR    ALPHA-OLEFIN    SDIFONATE, 
W71-11549  05A 

METHCD    FOR    THE    ISOLATION    OF    PROTEOLYTIC    MARINE    BACTERIA, 
W71-11573  05A 

SEPTIC  TANKS 

IICENSING--CONSTRDCTION  OF  SEPTIC  TANKS. 
W71-11198  06E 

SECUENTIA1  GENERATION 

THE    SYNTHESIS    OF    FLOWS    IN    NORTH    CAROLINA    STREAMS    FOR 
COMPUTER    SIPULATTON    EXPERIMENTS, 
871-11202  02E 


SETTLEMENT (STRUCTURAL) 
INTERACTIVE  GRAPHICS 
871-11149 


SETTLEMENT    AND    SLOPE    STABILITY, 
08D 


SETTLING    EASINS 

EVALUATION    OF    STORM    STANDBY    TANKS-COLUMBUS,    OHIO, 
871-11371  05D 

SESAGE 

A    CONVENIENT    METHOD    FOR    ISOLATION    OF    SALMONELLA    FROM    SEWAGE 

AND    CONTAMINATED    SEA    WATER, 

B71-11296  05D 

SEWAGE  DISPOSAL 

A  STOCHASTIC  MODEL  FOR  MARINE  WASTE  DISPOSAL, 
B71-10981  05E 

ELVES  V  KING  COUNTY  (INJUNCTIVE  RELIEF  AGAINST  MUNICIPAL 

SEWAGE  DISPOSAL) . 

W71-10995  06E 

A  BILL  TC  AMEND  THE  FEDERAL  WATER  POLLUTION  CONTROL  ACT,  AS 
AMENDED,  AND  FOR  OTHER  PURPOSES. 
W71-11225  06E 

POWER  OF  LEGISLATURE  TO  AUTHORIZE  POLLUTION  OF  FISHERIES. 
W71-115»e  06E 

WASTE  DISCHARGE  PERMIT  AND  REPORTING  REQUIREMENTS. 
W71-11585  05D 

JOINT  LIABILITY  OF  INDEPENDENT  WRONGDOERS  FOR  POILUTION  OF 

WATER  COURSE. 

W71-11626  05G 

RULES  AND  REGULATIONS  COVERING  DISPOSAL  OF  WASTES  FROM 

WATERCRAFT. 

W71-11633  05G 

SEWAGE  EFFIUENTS 

INPUT  OF  POIYCHLORINATED  BIPHENYLS  INTO  CALIFORNIA  COASTAL 
WATERS  FROM  URBAN  SEWAGE  OUTFALLS, 
W71-11290  05B 

EFFECT  OF  IRRIGATION  WITH  EFFLUENTS  FROM  THE  VOLGA  CHEMICAL 
COMBINE  ON  THE  AGROMELIORATIVE  CHARACTERISTICS  OF  LIGHT 
CHESTNUT  CLAY  LOAM  SOILS  (VLIYANIYE  OROSHENIYA  STOCHNYMI 
VODAMI  VOIZESKOGC  KHIMKOMBINAT A  NA  AGROMELIORATI VN YYE 
POKAZATELI  TYAZHELOSUGLI NISTYKH  SVETLO-KAS HT ANOYYKH  POCHY) , 
W71-11327  05C 

CHLORINE  RESIDUAL  ANALYZER/MONITOR  CHALLENGES  NEED  FOR 
SIMPIICITY,  ACCURACY,  RELIABILITY, 
W71-11518  05A 

SPECIFIC-ICN    ELECTRODE    DETERMINATION    OF    NITRATE    IN    SOME 
FRFSHWATEFS    AND    SEWAGE    EFFLUENTS, 
W71-11578  05A 


SEWAGE  FUNGUS 

THE  OCCURRENCE  OF  SEWAGE  FUNGUS  IN  RIVERS  IN 

KINGDCM, 

B71-11210  05B 


'HE  UNITED 


SEWAGE  LAGOONS 

A  STATUS  REPORT  ON  WASTE  TREATMENT  LAGOONS  IN  MISSISSIPPI, 
W71-11299  05D 

SEWAGE  TREATMENT 

THE  OCCURRENCE  OF  SEWAGE  FUNGUS  IN  RIVERS  IN  THE  UNITED 

KINGDOM, 

W71-11211  05B 

SECONDARY    TREATMENT    OF    POTATO    PROCESSING    WASTES, 
871-11369  05D 

ON  SHORE  FACILITIES  POF  MARINE  WASTE  DISPOSAL, 
871-11446  05G 

U.     S.     NAVY    R    AND    D    EFFORTS    IN    ENVIRONMENTAL     EROTECTION, 

im-m'n  osg 

NAVAL  SHIPBOARD  WASTES,  FUTURE  SYSTEMS  FOR  THEIR  TREATMENT 

AND  DISPOSAL, 

W71-114c2  05G 

A  VISUAl  DEMONSTRATION  OF  THE  BENEFICIAL  EFFECTS  OF  SEWAGE 
TREATMENT  FOR  fHOSPHATE  REMOVAL  ON  PARTICULATE  MATTER 


PRODUCTION    IN    WATERS    OF    LAKES    EPIE    ABD    ONTARIO, 
W71-11507  05C 

THE  ISOLATION  OP  VIRUSES  FROM  SEWAGE  ABD  TPEATED  SIBAGE 

EFFLUENTS, 

W71-115e0  05A 

THE  MUSKEGON  COUNTY  WASTEWATER  MANAGEMENT  SYSTEM. 
871-11601  05D 

DESIGN  CRITERIA  FOR  SEWERAGE  SYSTEMS. 
871-11640  05D 

SEWERS 

CITY  OF  BIRMINGHAM  V  NORWOOD  (CITY'S  LIABILITY  EOF 

OBSTRUCTED    SEWER)  . 

871-11163  06E 

SHAND    DAM(CNTAFIO) 

DIFFERENCES  IN  BENTHOS  UPSTREAM  AND  DOBNSTREAH  OF  AN 

IMPOUNDMENT, 

871-10996  05C 

SHELL  STRUCTURES 

AUTOMATIC  DESIGN  OF  SHELL  STRUCTURES, 
871-11148  08A 

SHELLFISH 

ISOTOPIC  COMPOSITION  OF  CARBONATES  IN  A  MARGINAL  MARINE 

EORMATICN, 

871-11082  02K 


FOOD  SCIENCE  AND  MARICULTURE, 
B7  1-1 1271 


02L 


THE    STATE    OF    KNOBLEDGE    BITH    REGARD    TO    THE    EFFECTS    OF 
PHYSICAL    AND    CHEMICAL    ENVIRONMENTAL    CONDITIONS    ON    HABI8E 
BIOTA    BITH    EMPHASIS    ON    THE    LONG    ISLAND    SITUATION. 
871-11466  05C 

THE    STATE   OF    KNOBLEDGE  BITH    REGARD    TO    THE    EFFECTS    CF 

PHYSICAL,    CHEMICAL    AND  BIOLOGICAL    CONDITIONS    ON    THE    USES   OF 
COASTAL    RESOURCES. 
871-11468  05C 

SHIPBOARD  WASTE 

BASTE  MANAGEMENT  SYSTEMS  FOR  RECREATIONAL  AND  COMMERCIAL 

VEHICLES, 

871-11454  05G 

SHIPS 

POILUTION  OF  THE  SEAS    OIL  POLLUTION. 
871-11179  06E 

GELLING  CRUDE  OILS  TO  REDUCE  MARINE  POLLUTION  FROM  TANKER 

OIL  SPILLS. 

871-11374  05G 

MARITIME    LIABILITY    FOR    OIL    POLLUTION—DOMESTIC    AND 

INTERNATIONAL    LAB, 

871-11437  05G 

AN    OVERVIEB    AND    FORECAST    OF    FEDERAL    REGULATION    OF    VESSEL 

DISCHARGES    AND    SPILLS, 

871-11441  05G 

ON    SHORE    FACILITIES    FOR    MARINE    BASTE    DISPOSAL, 
W71-11446  05G 

0.     S.     NAVY    R    AND    D    EFFORTS    IN    ENVIRONMENTAL    PROTECTION, 
871-11450  05G 

THE    COAST    GUARD'S    RESEARCH    AND    DEVELOPMENT    PROGRAM    IN    MARINE 
POLLUTION    PREVENTION    AND    CONTROL    SYSTEMS, 
871-11451  05G 

NAVAL    SHIPBOARD    BASTES,    FUTURE    SYSTEMS    FOR    THEIE    TREATMENT 

AND    DISPOSAL, 

W71-11452  05G 

WASTE    MANAGEMENT    SYSTEMS    FOR    RECREATIONAL    AND    COMMERCIAL 

VEHICLES, 

W71-11454  05G 

MARINE    POLLUTION    LIABILITY    INSURANCE, 
871-11458  05G 

INTERNATIONAL  CONTROL  OF  MARINE  POLLUTION, 
871-11616  05G 

SHORE  PROTECTION 

DESIGN    OF    STRUCTURE    AND    STRUCTURAL    MODIFICATIONS    OF    SPECIAL 
IMPORTANCE    FOR    NORTH    CAROLINA    COAST, 
871-11480  02L 

SHORES 

SOME  FEATURES  OF  CONTEMPORARY  DEVELOPMENT  OF  THE 

NORTHWESTERN  BLACK  SEA  SHORE, 

W71-11098  02J 

ABRASION  OF  THE  FLYSCH  SHORE  OF  THE  BLACK  SEA, 
871-11099  02J 

SHRIMP 

CHEMISTRY    OF     WATER    AND    SEDIMENTS     IN    BARATARIA    BAY, 
871-11273  02L 

SHRIMP    SAMPLING    TECHNIQUES    AND    PRELIMINARY    RESULTS    IN    TBO 
SMALL    AREAS    IN    BARATARIA    BAY,     LOUISIANA, 
W71-11275  02L 


SUBJECT  INDEX 


DEVELOPMENT  OF  RATIONS  FOR  ECONOMICALLY  IMPORTANT  AQUATIC 

AND  BARINE  INVERTEBRATES, 

H71- 11 281  02L 

SIBERIA 

SEASONAL  FREEZING  AND  ITS  EFFECT  ON  THE  GENESIS  AND 
FERTILITY  OF  SIBERIAN  SOILS  (SEZONNAYA  (1ERZLOTA  I  YEYE 
VLIYANIYE  NA  GENEZIS  I  PLODORODIYE  POCHV  SIVIRI)  , 
171-11122  02C 

SILICATES 

SIBULTANEODS    DETERBINATION    OF    SILICATE    AND    PHOSPHATE    BY    AN 
AOTCIUTID    DIFFERENTIAL    KINETIC    PROCEDURE, 
171-11565  05A 

SIMULATION    ANALYSIS 

SIBULATION    OF    WATERWAY    TRANSPORT    SYSTEMS, 
171-10978  06A 


COMPUTER  SIMULATION  PROGRAMMING 
CENTER  PIVOT  SPRINKLER  SYSTEMS, 
171-11112 


AN    AID   TO    THE    SELECTION    OF 
03F 


THE    SYNTBESIS    OF    FLOHS    IN    NORTH    CARCLINA    STREAMS    FOR 
COMPUTER    SIMULATION    EXPERIMENTS, 
171-11202  02E 

FLOCD    ROUTING    IN    THE    JAMES     RIVER, 
W71-11317  02E 

A    COMPUTER    MODEL    OF    FLOOD    FLOBS    IN    THE    JAMES    RIVER, 
171-11318  02E 

SIMULATION    OF    HATER    QUALITY    IN    STREAMS    AND    CANALS, 
B71-11352  05B 

SIMULATION    CF    THE    H YDROIOGIC-ECONOMIC    FLOW    SYSTEM    IN    AN 

AGRICULTURAL    AREA, 

871-11*07  03F 

SITES 

LABS  AND  PROCEDURES  OF  POBER  PLANT  SITING  IN  NEB  ENGLAND. 
B71-11166  06E 

SLABS 

FINITE    ELEMENT    ANALYSIS    OF    REINFORCED    CONCRETE    SLABS, 
B71-1115H  08F 

SLATTED    FLOOR 

DEEP    PIT    SLAT-FLOOR    BREEDING    HOUSE, 
171-11057  05D 

SLAUGHTERHOUSE    BASTES 

HEAT    PACKING    BASTES    RESPOND    TO    MANY    TREATMENT    METHODS. 
171-11367  05D 

SLOPES 

INFLUENCE    OF    MICRORELIEF    AND    RAVINES    ON    THE    SOIL    MOISTURE    OF 
SLOPES     (VLIYANIYE    MI  KROREL' YEFA    I    OVRAGOV    NA    IZMENENIYE 
VLAZHNOSTI    FOCHVY    SKLONOV)  , 
B71-11325  02G 

SLUDGE 

IOLYELECTROLYTE    CONDITIONING    OF    ALUM    SLUDGES, 
«71-113e5  05D 

SOURCE    CF    POLYCHLORINATED    BIPHENYL    CONTAMINATION    IN    THE 

BARINE    ENVIRONMENT, 

171-115111  05B 

SLUDGE    DISPOSAL 

FILTER    PRESS    COSTS    VERSUS    LAND    DEMAND, 
171-11391  05D 

SLUDGE    RECIRCULATION 

LIMESTONE    TREATMENT    OF    RINSE    BATERS    FROM    HYDROCHLORIC    ACID 

PICKLING    OF    STEEL. 

H71-11368  05D 

SLURRIES 

AN    ANALYTICAL     AND    EXPERIMENTAL    STUDY    OF    A    VORTEX    PUMP, 
171-11535  08C 

IHALL    BATERSHEDS 

A    PRELIMINARY    STUDY    OF    THE    BATER    BALANCE    OF    A    SMALL    CLAY 

CATCF.HENT, 

171-11106  02A 

SMELTS 

YELLOW     PHOSPHORUS    POLLUTION  ITS    TOXICITY    TO    SEABATER- 

BATNTAINED    EPOOK    TROUT     (SALVELINUS    FONTINALIS)     AND     SMELT 
(OSMERUS    MORDAX)  , 
171-11509  05C 

THERMAL    POLLUTION    OF    COLUMBIA    RIVER    MIGHT    THREATEN    SMELT, 
B71-115U3  05C 

SOCIAL    ASPECTS 

SOCIOLOGICAL    ASPECTS    OF    WATER-BASED    RECREATION    IN    IOHA, 
B71-11K02  06B 

EVALUATION     IN    BATER    RESOURCES    MANAGEMENT    AND    DEVELOPMENT,     A 
FEPCRT    OF    THE    TASK    FORCE    ON     BATER    RESOURCES    EVALUATION    OF 
THE    UNIVERSITIES    COUNCIL    ON    BATER    RESOURCES. 

i7i-imce  06b 

SOCIAL    ASPECTS    OF    ENVIRONMENTAL    POLLUTION, 
171-111132  06E 

PRIORITIES    FOR    DEVELOPING    LEGAL    AND    ECONOMIC    RESEARCH    ON 
BATER    PROBLEMS, 


SOCIAL    CHANGE 

CHANGING    ATTITUDES    TOWARD    WATERSHED    DEVELOPMENT, 
W71-11U0U  06B 


SOCIAL  VALUES 
ENVIRONMENT 
W71-10971 


A    CHALLENGE    FOR    MODERN    SOCIETY, 
06B 


SODIUM 

BATER    QUALITY    MEASUREMENTS    BY    SODIUM    ION    ANALYSIS    FOR    BOILER 

FEEDBATER     APPLICATIONS, 

W71-111182  05A 

SODIUM    COMPOUNDS 

NOTE    ON    THE    ESCAPE  RESPONSE    OF    THE    SEA    URCHIN, 

STRONGYLOCENTROTUS  DROEBACHIENSIS ,     TC    INORGANIC    SALTS, 
B71-110U1I  05C 


SODIUM    SILICATE    STABILIZATION    OF    SOIL 

LITERATURE, 

B71-111I20  08D 


A  REVIEW  CF  THE 


SODIUM  ION  ANALYZER 

WATER  QUALITY  MEASUREMENTS  BY  SODIUM  ION  ANALYSIS  FOR  BOILER 

FEEDBATER  APPLICATIONS, 

W71-11U82  05A 

SODIUM  SILICATE 

SODIUM  SILICATE  STABILIZATION  OF  SOILS  -  A  REVIEW  OF  THE 

LITERATURE, 

W71-11K20  08D 


SOIL  ANALYSIS 

GAS  CHROMATOGRAPHY 
WATER  ANALYSIS, 
W71-11U10 


TECHNIQUES  AND  USES  IN  SOIL,  PLANT, 
02K 


DISTRIBUTION  OF  HYDROCARBON-OXIDIZING  MICROORG ANI SBS  IN 
SOILS  OF  THE  MAIN  OIL  DEPOSITS  IN  UZBEKISTAN, 
W71-11560  05B 

SOIL  BACTERIA 

DISTRIBUTION  OF  HYDROCARBON-OXIDIZING  MICROORGANISMS  IN 

SOILS  OF  THE  MAIN  OIL  DEPOSITS  IN  UZBEKISTAN, 
W71-11560  05B 

SOIL  CHEMICAL  PROPERTIES 

SEASONAL  DYNAMICS  OF  THE  COMPOSITION  OF  LYSIMETRIC  AND  BROOK 
WATERS  IN  PODZOLIC  SOILS  OF  CONIFEROUS  FORESTS  (SEZONNAYA 
DINAMIKA  SOSTAVA  LIZI METRICHESKIKH  I  PUCH'YEVYKH  VOD  V 
PODZOLISTYKH  POCHVAKH  POD  KHVOYNYMI  LESAMI), 
W71-11123  02G 

PERCHED  WATER  IN  SOILS  OF  THE  FOOTHILLS  OF  THE  KRASNODAP 
KRAY  (VERKHODKA  V  POCHVAKH  PREDGORIY  KRASNODARSKOGC  KRAYA), 
H71-11126  02G 

SOIL  CHEMISTRY 

ORIGIN  OF  SODIUM-SULFATE  SALINIZATION  IN  THE  CASPIAN  REGION 
AS  A  RESULT  OF  THE  METAMORPHISM  OF  SEA  SALTS  (0 
PROISKHOZHDENII  SUL' PATNO-NATRIYEVOGO  ZASOLENIYA  V  PPIKASPII 
VSLEDSTVIYE  METAMORFIZ  ATSII  SOLEY  MORSKOGO  GENEZISA)  , 
B71-11120  02K 

SOIL  CONSERVATION 

THE  INFLUENCE  OF  LAND  MANAGEMENT  AND  SOIL  CHARACTERISTICS  ON 
INFILTRATION  AND  THE  OCCURRENCE  OF  OVERLAND  FLOB, 
B71-11072  02A 

SOIL  DENSITY  PROBES 

RADIATION  MEASUREMENT  OF  SOIL  DENSITY  AND  MOISTURE  CONTENT 
IN  AGROPHYSICAL  STUDIES  (0  RADIOMETRII  PLOTNOSTI  I 
VLAZHNOSTI  POCHV  V  AGROFIZICHESKIKH  ISSLEDOV ANIY AK H) , 
B71-11125  02G 

SOIL  EROSION 

HYDFOLOGICAL  EFFECTS  OF  CULTURAL  CHANGES  AT  MOUTERE 

EXPERIMENTAL  BASIN, 

B71-11103  OUC 

SOIL  INVESTIGATIONS 

INFLUENCE  OF  SOIL  CONDITIONS  ON  BUILDING  DAMAGE  POTENTIAL 

DURING  EARTHQUAKES, 

B71-11158  08D 

SOIL  MFCHANICS 

SODIUM  SILICATE  STABILIZATION  OF  SOILS  -  A  REVIEB  OF  THE 

LITERATURE, 

B71-11H20  08D 

SOIL  MOISTURE 

BATER-PHYSICAL  CONSTANTS  OF  A  LEACHED  CHERNOZEM  OF  THE  ALTAY 
KRAY  (VODNO-FIZICHESKIYE  KONSTANTY  V YSHCHELOCHENNOGO 
CHERNOZEMA  ALTAYSKOGO  KRAYA)  , 
B71-11127  02G 

THERMODYNAMICS  OF  WATER  IN  SOILS  (TERMODIN AMIK A  VOCY  V 

NEKOTORYKH  POCHVAKH) , 

W71-1132U  02G 

INFLUENCE  OF  MICRORELIEF  AND  RAVINES  ON  THE  SOIL  MCISTURE  OF 
SLOPES  (VLIYANIYE  MIKROREL • YEF A  I  OVRAGOV  NA  IZMENENIYE 
VLAZHNOSTI  POCHVY  SKLONOV) , 
W71-11325  02G 

BATER  IN  THE  UNSATURATED  ZONE   PROCEEDINGS  OF  THE  WAGENINGEN 

SYMPOSIUM. 

B71-11U18  02G 


SOI-SPE 


SUBJECT  INDEX 


SCIL  PHYSICAL  PROPERTIES 

PERCHED    WATER    IN    SOILS    OF    THE    FOOTHILLS    OF    THE    KRASNODAR 
KRAY     (VERKHCDKA    V    POCHVAKH    PREDGOPIY    KR ASNOD ARSKOGO    KRAYA) , 
■71-11126  02G 

HATER    IN    THE    UNSATURATED    ZONE       PROCEEDINGS    OF    THE    WAGENINGEN 

SYMPOSIUM. 

■  71-111118  02G 

SCIL    PHYSICS 

THERMODYNAMICS    CE    HATER    IN    SCILS     (TFFMODIN AM  IK  A    VODY    V 

NEKOTORYKH     EOCHVAKH) , 

H71-1132U  02G 

EXPERIMENTAL    STUDY    OF    THE    DYNAMICS    OF    THE    CAPILLARY    RISE   OF 
HATER    IN    THE    SOIL     ( EXPERIMENTAL '  NO  YE    IZUCHENIYE    DINAMIKI 
KAPILLYARNOGO    POD'YEMA    VLAGI    V    POCHVE) , 
H71-11328  02G 

INVESTIGATION    OF    HATER    CONDUCTIVITY    IN    UNSATURATED 
ARTIFICIAL    SOIL    SYSTEMS     (ISSLEDOVA NIYE    VL AGOPROVODNOSTI 
NENASYSHCHENNYKH    MODEL'NYKH    POCHVENNYKH    SISTEM), 
W71-11329  02G 

ANOMALIES    IN    HATER    FILTRATION    THROUGH    PEAT    SOILS     (0 
KHARAKTIFE     ANOMALIY    PRI    FIL'TRATSII    VODY    V    TORFYANYKH    POCHV- 
GRUNTAKH)  , 
H71-11330  02G 

SOIL  PBOFILES 

SEASONAL    DYNAMICS    OF    THE    COMPOSITION    OF    LYSIBETRIC    AND    BROOK 
HATERS    IN    PODZOLIC    SOILS    OF    CONIFEROUS    FORESTS     (SEZONNAYA 
tINAMIKA    SOSTAVA    LIZIM ETRICHESK IKH    I    RUCH'YEVYKH    VOD    V 
PODZOLISTYKH    POCHVAKH    POD    KHVOYNYMI    LESAMI), 


871-11 1 23 

SOIL  PFCPERTIES 

EEARING    CAPACITY    OF    FOUNDATION    PILES 
B7  1-11153 

MCDELS    FOR    SUBSURFACE    DRAINAGE, 
N71-113U7 


02G 


STATE    OF    THE    ART, 
0  8D 


02G 


SOIL    STABILIZATION 

SODIUM    SILICATE    STABILIZATION    OF    SCILS    -    A    EEVIEH    OF    THE 

IITEEATORE, 

W71-11H20  08D 

SOIL    TREATMENT 

SODIUM     SILICATE    STABILIZATION    OF    SCILS    -    A    REVIEH    OF    THE 

IITEFATURE, 

B71-11U20  08D 

SOIL    TYPES 

ZONAL    ASPECTS    OF    THE    HATER    PERMEABILITY    OF    SOILS    IN    THE 
EUROPEAN    USSR     (VODOPRONITS AYEMOST'     POCHV    YEVROPEYSKOY    CHASTI 
SSSR    V    ZONAL'NOM    ASPEKTE)  , 
■71-11121  02G 

SCIL    HATEF 

HATER-PHYSICAL    CONSTANTS    OF    A    LEACHED    CHERNOZEM    OF    THE    ALTAY 
KBAY     (VCDNO-FIZICHESKTYE    KONSTANTY    V YSHCHELOCHENNOGO 
CHERNOZEMA    ALTAYSKOGO    KRAYA)  , 
■71-11127  02G 

CONDITIONAL    STABILITY    CONSTANTS    OF    A    NORTH    CAROLINA    SOIL 
FULVIC    ACID    HITH    C0(2S)      AND    FE(36), 
H71-112U6  02G 

INFLUENCE    OF    MICRORELIEF    AND    RAVINES    ON    THE    SOIL    MOTSTOSE    OF 
SLOPES     (VLIYANIYE    MIKROBEL '  YEFA    I    CVBAGOV    NA    IZMENENIYE 
VLAZBNOSTI    EOCHVY    SKLONOV) , 
■71-11325  02G 

EXPERIMENTAL    STUDY    OF    THE    DYNAMICS    OF    THE    CAPILLARY    BISE    OF 
HATER    IN    THE    SOIL     (EKSPERIMENTAL ' NOYE    IZUCHENIYE    DINAMIKI 
KAPIILYAFNOGO    POD'YEMA    VLAGI    V    POCHVE)  , 
■71-11328  02G 

SCIL  HATEF  MOVEMENT 

EFFECT    OF    NCN-DARCIAN    BEHAVIOR    ON    THE    CHARACTERISTICS    OF 

TRANSIENT    FIOH, 

■71-11069  02F 


A    GRAPHICAL 


LATERAL    FLOW    UNDER    CYLINEER    INFILTBOMETERS 

COBBECTION    EBOCEDURE, 

■  71-11071  02G 

INFILTRATION  AFFECTED  BY  FLOH  OF  AIB, 
■71-113*6  02G 

RCDFLS  FOP  SUBSURFACE  DRAINAGE, 
■71-11317  02G 

MATHEMATICAL    SIMULATION    OF    INFILTRATING    HATERSHEES, 
■71-113D8  02G 

SOILS 

SYSTEMATIC     TPEATMENT    OP    THE    PROBLEM    OF    INFILTRATION, 
■71-1140C  02G 

SOIL-BATEF-PLANT  RELATIONSHIPS 

COMPARATIVE  HATEP  LOSS  OF  DOUGLAS-FIR  AND  OREGON  WHITE  OAK, 
■71-11063  02D 

SOME  PROPERTIES  CF  ROOT  SYSTEMS  OF  BOTTOM  LAND  ■TLLOHS  AND 

tomts, 

■71-11138  021 


IN    WATER    QUALITY    MONITORING, 
■  71-11250 


05* 


CHANGES  IN  HY DROH ETEOROLOGICAL  PHENOMENA  ON  THE  ODESSA  COAST 
(0  ZAKONOMERNOSTYAKH  IZNENIYA  NEKOTOPY"H 

GIDROMETEOROLOGICHESKIKH  YAVLENIY  NA  ODESSKOH  POBEFEZH' YE)  , 
H71-11323  02B 

SOLID    HASTE    DISPOSAL 

DIKED    DISPOSAL    AREA    NO.     2,    BUFFALO    OUTER    HARBOR,     BOFFALO, 


NEB    YORK. 
■71-10590 


05E 


SOLID  HASTES 

DIKED  DISPOSAL  AREA  NO.  2,  BUFFALO  OUTER  HAPBOR,  EOFFALO, 

NEH  YORK. 

H71-10990  05E 

SOLUBILITY 

OBSERVATIONS    OF    CARBON    DIOXIDE    IN    THE    SURFACE    HATERS    OF    THE 
EASTERN    NORTH    PACIFIC    OCEAN    AND    THE    EEPING    SEA, 
■71-111192  05A 

SOMERSET  COUNTY  (N  J) 

SOUBCES    OF    PHOSPHATE,     AMMONIUM    AND    NITRATE    CONTAMINATION    II 
SOME    CENTRAL    NEH    JERSEY    STBEAMS, 
■71-11267  05B 

SOBPTION 

SOBPTION  OF  INORGANIC  PHOSPHATE  BY  LAKE  SEDIMENTS, 
■71-11016  05C 

SOUNDS 

IMPLICATIONS  OF  POLLUTION  TO  THE  HCHDPDO  SOUND  BENTHOS, 

■  71-113111  05C 

SOUTH  AFRICA 

STANDABDIZED  BATEB  ANALYSES  AND  THEIB  APPLICATION  TO  BIVEP 
SURVEYS  IN  NATAL, 

■  71-11211  05A 

SOUTH  CAROLINA 

DISPOSAL  SYSTEMS  AND  HEABINGS  (BELATING  TO  BATER  POLLUTION 
CONTFCL) . 

■  71-11167  06E 

A    REGULATION    REQUIRING    THE    SUBMISSION    OF    ENGINEERING    REPORTS 
AS    A    PART    OF    APPLICATIONS    FOR    THE    DISCHARGE    OF    SEBAGE    AND/OB 
INDUSTRIAL    WASTES    AND    FOB    THE    CONSTRUCTION    OR    ALTERATION    OF 
TREATMENT    BORKS    OR    OUTLETS. 
■71-11168  06E 

HEAVY    MINERALS    OF    gANDO    BAR    AND    SANDY    ISLAND     (PLEISTOCENE) 
GEORGETOWN    COUNTY,     SOUTH    CAROLINA, 
■71-11223  02J 


SOOTH    DAKOTA 

PRACTICAL    COMMENT 
■  71-116112 


A  LABYER'S  POLLUTION  PFIMER, 
05G 


SOY  EEANS 

USE  OF  FONGI  IMPERFECTI  IN  »ASTE  CONTROL, 
■71-11365  05D 

SPARTINA  ALTERNIFLORA 

MYCOLOGICAL  STUDIES  IN  BARATARIA  BAY,  LOUISIANA,  AND 
BIODEGRAEATION  OF  OYSTER  GBASS,  SPABTINA  ALTERNIFLCRA. 
■71-11277  02L 

SPECIES  DIVERSITY 

OCCURRENCE  AND  DISTRIBUTION  OF  DIATOMS  AND  OTHER  ALGAE  IN 

THE  UPPER  POTOMAC  RIVER, 

■71-11583  05C 

SPECIFIC  CAPACITY 

EVALUATION  OF  MEASOREMENT  ERRORS  BY  REPEATED  PUMPING  TESTS, 
■71-11073  02F 

SPECIFIC  ION  METER 

FLUORIDE  CONTENT  OF  FISH  PROTEIN  CONCENTRATE  AND  RAH  FISH, 
■71-1151U  05A 

SPECTRAL  EMISSION  ANALYSIS 

QUANTITATIVE  SPECTRAL  ANALYSIS  OF  SOME  MICROELEMENTS  IN 

MARINE  SEDIMENTS, 

■71-1155M  05» 

SPECIBOMETEBS 

CONTRIBUTION    TO    THE    M ASS- SPECTBOMETBIC    IDENTIFICATION    HITH 
COMPUTERS     (BEITRAG    ZUR    MA SSENSPEKTROMETEBI SCHEN 
IDENTIFIZERDNG    MIT    COMPDTERN) , 
■71-11575  02K 

SPECTROPHOTOMETRY 

THE    DISTRIBUTION  OF    THE    MAJOR    AND    SOME    MINOR    ELEMENTS    IN 

MARINE    ANIMALS.  I.       ECHINODERMS    AND    COELENTERATES , 
■  71-110U6  05A. 

PROCEDURES    FOR    THE    ANALYSIS    OF    METALS,    ALLOYS,    AND    OTHEB 
MATERIALS    OF    RESEARCH.       PART    5    -    AN    INVESTIGATION    CF    THE 
CHEMICAL    ANALYSIS    OF    CADMIUM-ZINC    ARSENIDE, 
B71-11U91  05A 

CALCIUM    AND    STRONTIUM    DISCRIMINATION    BY    AQUATIC    PLANTS, 
B71-11529  05C 

DETERMINATION    OF    MERCURY    IN    BIOLOGICAL    MATERIALS, 
M71-115U5  05A 


SOIAP  PADIATICN 

STUDY  TC  EVALUATP  THF  UTILITY  OF  AERIAL  SURVEILLANCE  METHODS 


SPECTROSCOPY 

MERCURY  IN  THE  NATURAL  ENVIRONMENT 


A  REVIEW  OF  RECENT 
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bcpk, 
W71-11II9U 


05* 


DETERMINATION    OF    TRACE    ELEMENTS    IN    SERUM    AND    URINE    WITH 
PIAHELESS    ATOHIZATION     (BESTIMMUNG    VON    S PURON ILEHENTEN    IN 
SERDH    UND    DRIN    HIT    FLAMHENICSER    ATCHISIERUNG) , 
W71-11577  05A 

SPCKANI(WASH) 

CONTEHPORARI  WATER  TANKS  —  ESTHETICS  WITH  FUNCTION, 
871-11611  05G 

SPRING  RUNOFF 

LEVELOPHENT    OF    A    HATHEHATICAL    MODEL  TO    PREDICT    THE    ROIE    OF 

SURFACE    RONOFF    AND    GROUNDWATER    PLOD  IN    0  VERFERTILI  ZATTON    OF 
SORPACE    RATERS, 
W71-11000  05B 


SPRINKLER  IRRIGATION 

COHPDTER  SIHDLATION  PROGRAMMING 
CENTER  PIVOT  SPRINKLER  SYSTEMS, 
871-11112 


AN    AID    TO    THE    SELECTION    OP 
03F 


STABILITY    ANALYSIS 

INTERACTIVE    GRAPHICS 
S71-111U9 


SETTLEMENT    AND    SLOPE     STABILITY, 
08D 


STABILIZATION 

USE  OF  VEGETATION  FOR  DONE  STABILIZATION, 
S71-11U79  02L 

STABILIZER-SOIL  MIXTURES 

SODIUM  SILICATE  STABILIZATION  OF  SCILS  -  A  REVIEW  OF  THE 

IITEFATDRE, 

W71-11U20  08D 

STAGNANT  WATER 

EDOYANT    SLOT    JETS    INTO    STAGNANT    OR     FLOWING    ENVIRONMENTS, 
W71-113H0  05B 

STANDARDS 

CRITICS  WEIGH  EPA  HERBICIDE  REPORT,  FIND  IT  WANTING, 
W71-11037  05C 

DETERGENT  PCLLOTION  CONTROL  ACT  OF  1971  (A  BILL  TO  AMEND  THE 
FEDERAL  WATER  POLLUTION  CONTROL  ACT  TO  ESTABLISH  STANDARDS 
AND  PROGRAMS  TO  ABATE  AND  CCNTRCL  WATER  POLLDTION  BY 
SYNETHETIC  DETERGENTS)  . 
W71-11159  06E 

A  BILL  TC  AMEND  THE  FISH  AND  WILDLIFE  COORDINATION  ACT  TO 
PROVIDE  ADDITIONAL  PROTECTION  TO  MARINE  AND  WILDLIFE  ECOLOGY 
BY  PROVIDING  FCR  THE  CRCERLY  REGULATION  OF  DDMPING  IN  THE 
OCEAN,  COASTAL,  AND  OTHER  WATERS  OF  THE  UNITED  STATES. 
W71-11160  06E 

GENERAL  WATER  QUALITY  CRITERIA  AND  SPECIFIC  WATER  QUALITY 

STANDARDS. 

W71-11165  06E 

LICENSING— CONSTRUCTION  OF  SEPTIC  TANKS. 
W71-11198  06E 

THE  CRITICAL  THERMAL  MAXIMUM  OF  JUVENILE  SPOT,  LEIOSTOMUS 

XANTHURUS,  LACEPEDE, 

W71-11U09  05C 

WATER  QUALITY  STANDARDS  SUMMARY  (NEW  MEXICO). 
871-111421  05G 

RULES  AND  REGULATIONS  FOR  STANDARDS  OF  WATER  QUALITY  FOR  THE 
INTERSTATE  WATERS  OF  IDAHO  AND  DISPOSAL  THEREIN  OF  SEWAGE 
AND  INDUSTRIAL  WASTES. 
W71-11U26  05G 

RULES  AND  REGULATIONS  FOR  THE  ESTABLISHMENT  OF  STANDARDS  OF 
WATER  QUALITY  AND  FOP  WASTE  WATER  TREATMENT  REQUIREMENTS  FOP 
WATERS  OF  THE  STATE  OF  IDAHO. 
871-111127  •  05G 

WATFF  QUALITY  STANDARDS  FOR  SURFACE  WATERS  IN  ARIZONA. 
871-111128  05G 

COASTAL  STATES  ORGANIZATION'S  PROGRAM  TO  DEVELOP  REGIONAL 
POLLUTICN  PREVENTION/CONTROL  STANDARDS  AND  ACTIVITIES, 
W71-11«59  05G 

A  BILL  TO  AMEND  THE  FEDERAL  WATER  POLLUTION  CONTROL  ACT,  AS 

1MENEED. 

W71-11U62 


W71-11503 
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RULES  AND  REGULATIONS  COVERING  DISPOSAL  OF  WASTES  FROM 

WATIRCR8IT. 

W71-11633  05G 

STAPHYLOCOCCUS 

RESEARCH  PROGRAM  FOR  ALERTING,  DETECTION  AND  IDENTIFICATION 

CF  PATHOGENS, 

W71-11U89  05A 

STATE  GOVERNMENTS 

ANTIPOLLUTION  LEGISLATION  AND  TECHNICAL  PROBLEMS  IN  WATER 

POLLUTICN  AEATEMENT, 

W71-1116U  05G 

A  BILL  TO  AMEND  THE  FEDERAL  WATER  POLLUTION  CONTROL  ACT,  AS 

AMENDED. 

W71-112e9  06F 


THE  ROLE  AND  MISSION  OF  THE  EPA  REGIONAL  OFFICE, 
W71-11U55  05G 

COASTAL  STATES  ORGANIZATION'S  PROGRAM  TO  DEVELOP  REGIONAL 
POLLDTION  PREVENTION/CONTROL  STANDARDS  AND  ACTIVITIES, 
W71-11U59  05G 

STATISTICAL  METHOD 

SPATIAL  HOMOGENEITY    STATISTICAL  ANALYSES  OF  UNISPECIES  AND 
HULTISPECIES  POPULATIONS  OF  FORAMINIFERA , 
W71-11528  05C 

STATISTICAL  METHODS 

EVALUATION  OF  MEASUREMENT  ERRORS  BY  REPEATED  PUMPING  TESTS, 
W71-11073  02F 

STATISTICAL  MODELS 

A  STUDY  OF  NATURAL  WIGGLY  LINES  IN  HYDROLOGY, 
W71-11068  02J 

THE  SYNTHESIS  OF  FLOWS  IN  NORTH  CAROLINA  STREAMS  FCR 
COMPUTER  SIMULATION  EXPERIMENTS, 
W71-11202  02E 

STEAM 

EXPERIENCE  WITH  A  CENTRALLY  LOCATED  WATER  QUALITY  MONITORING 

SYSTEM  IN  LARGE  STEAM-ELECTRIC  GENERATING  PLANTS, 
W71-11U83  05A 

STEAMBOAT  SPRINGS(NEV) 

HYDROLOGY,  ACTIVITY,  AND  HEAT  FLOW  OF  THE  STEAMBOAT  SPRINGS 
THERMAL  SYSTEM,  WASHOE  COUNTY,  NEVADA, 
W71-111U1  02F 

STEEL  WASTES 

LIMESTONE  TREATMENT  OF  RINSE  WATERS  FROM  HYDROCHLORIC  ACID 

PICKLING  OF  STEEL. 

W71-11368  05D 

STEELHEAD  TROUT 

EFFECT  OF  WATER  VELOCITY  ON  THE  FISH-GUIDING  EFFICIENCY  OF 

AN  ELECTRICAL  GUIDING  SYSTEM, 

W71-11357  081 

STILLING  EASINS 

HYDRAULIC  JUMP  TYPE  STILLING  BASINS  FCR  FROUDE  NUMBER  2.5  TO 

«.5, 

W71-1113«  08A 

STOCHASTIC    PROCESSES 

A     STOCHASTIC    MODEL    FOR    MARINE    WASTE    DISPOSAL, 
W71-10981  05E 

A    STUDY    OF    NATURAL    WIGGLY    LINES    IN    HYDROLOGY, 
W71-11068  02J 

STOCKING 

HYDROLOGICAL  EFFECTS  OF  CULTURAL  CHANGES  AT  MOUTEEI 

EXPERIMENTAL  BASIN, 

W71-11103  OUC 

STORAGE 

MODERN  TECHNIQUES  IN  GROUND-WATER  STUDIES, 
W71-1098U  0«B 

SURVIVAL  OF  GREEN  ALGAE  IN  RELATION  TO  CONDITIONS  AND 

DURATION  OF  STORAGE, 

W71-11556  C5C 

PROLONGED  STORAGE  OF  COLLECTION  STRAINS  OF  SOME  SPECIES  OF 

ALGAE, 

W71-11557  05C 

STORM  DRAINS 

EVALUATION  OF  STORM  STANDBY  TANKS-COIUMBUS ,  OHIO, 
W71-11371  05D 

STORM  RUNOFF 

EVALUATION    OF    STORM    STANDBY    TANKS-COLUMBUS,     OHIO, 
W71-11371  05D 

STORMS 

STORMS    AND    HETEROLOGY    OF    THE    NORTH    CAROLINA    COAST, 
W71-11H75  02L 

STRATIGFAFHY 

GROUND-WATER    QUALITY    AND    STRUCTURAL    CONTROL    IN    SOUTHEASTERN 

VIRGINIA, 

W71-11205  02F 

SEDIMENTARY  FACIES  PATTERNS  AND  GEOLOGIC  HISTORY  OF  A 

HOLOCENE  MARINE  TRANSGRESSION, 

W71-11207  02J 

STREAM 

WATER  QUALITY  MEASUREMENTS  BY  SODIUM  ION  ANALYSIS  FCR  BOILER 

FEEDWATER  APPLICATIONS, 

W71-11«82  05A 

STREAM    GAGES 

ANALYSIS    OF    CURRENT-METER    DATA    AT    COLUMBIA    RIVER    GAGING 
STATIONS,     WASHINGTON    AND    OREGON, 
W71-111C8  07B 

STREAM  CRDER 

FLUVIAL  DIFFERENTIATION  OF  THE  BASIN  CF  LAKE  VICTORIA, 
W71-11107  02J 

STREAM  TEMPERATURE  VARIATION 

ANALYSIS  OF  STREAM-TEMPERATURE  VARIATIONS  IN  THE  UPPER 
DELAWARE  RIVER  BASIN,  NEW  YORK, 
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W71-11350 
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STREAMFLOW 

ANALYSIS    OF    CURRENT-METER    DATA    AT   COLUMBIA    RIVER    GAGING 

STATIONS,    WASHINGTON    AND    OREGON, 

W7 1-11 108  07B 

EVALUATION    CF    STREAM  FLOW-DA  TA    PROGRAM    IN    FLORIDA, 
W71-11132  02E 

THE    SYNTHESIS    OF    FLOWS    IN    NORTH    CAROLINA    STREAMS    FOR 

COMPUTER    SIPULATION    EXPERIMENTS, 

H71- 11202  02E 

INVESTIGATIONS    INTO    THE    RELATIONS    BETWEEN    BEDLOAD    TRANSPORT 

AND    CHANNEL    SHAFE, 

N71-11206  02J 

RECONNAISSANCE    OF    THE    CHEMICAL    QDALITY    OF    SURFACE    WATERS    OF 

THE    RED    RIVER    BASIN,    TEXAS. 

W71-11353  02K 

EFFECT    OF    WATER    VELOCITY    ON    THE    FISH-GUIDING    EFFICIENCY    OF 

AN    ELECTRICAL    GUIDING    SYSTEM, 

W71-11357  081 

A    PROPOSED    STREAMFLOW    DATA    PROGRAM    FOP    CALIFORNIA, 
W71-11360  07A 

STREAMFLOW    COMPUTATIONS 

ANALYSIS    OF    CURRENT-METER    DATA    AT    COLUMBIA    RIVER    GAGING 
STATIONS,     WASHINGTON    AND    OREGON, 
N71-11108  07B 

STREAMFLOWS 

EFFECT    CF    LCW-FLOW    HYDROLOGIC    REGIMES    ON    WATER    QUALITY 

MANAGEMENT, 

W71-11201  05G 

STFEAMS 

INCREASED    RECOVERY    RATE    OF    SALMONELLAE    FROM    STREAM    BOTTOM 
SEDIMENTS    VERSUS    SURFACE    WATERS, 
W71-1100U  05A 

SIMULATION    OF     WATER    QUALITY    IN    STREAMS     AND    CANALS, 
S71-11352  05B 

STREAM    POLLUTION    AND    SPECIAL    INTERESTS, 
W71-11520  05B 

A    BIOLOGICAL    APPROACH    TO    WATER    QUALITY    MANAGEMENT, 
W71-11579  05C 

STREPTOCOCCUS 

LABORATORY    STUDIES    WITH     A    SELECTIVE    ENTEROCOCCDS    MEDIUH, 
H71-11306  05A 

FILTERABILITY    OF    STREPTOCOCCAL    L-FORMS, 
W71-11539  05D 

STFONTIUH 

CALCIUM  AND  STRONTIUM  DISCRIMINATION  BY  AQUATIC  PLANTS, 
W71-11529  05C 

STFUCTURAL  EESIGN 

AUTOMATIC    DESIGN    OF    SHELL    STRUCTURES, 
W71-111U8  08A 

STRUCTURAL  ENGINEERING 

SCENARIO  FOR  A  THIRD  COMPUTER  REVOLUTION  IN  STRUCTURAL 

ENGINEERING, 

W71-11150  08A 

FINITE    ELEMENT    ANALYSIS    OF    REINFORCED    CONCRETE    SLABS, 
W71- 11151)  0  8F 

STRUCTURAL    GECLOGY 

INFLUENCE    OF    FRACTURED    ROCKS    ON    THE    RECESSION    CURVE    IN 
LIMITED    CATCHMENT    AREAS    IN    HIIL    COUNTRY  A    RESULT    OF 

REGIONAL    RESEARCH    AND    A     FIRST    EVALUATION    OF    RUNOFF    AT 
HYDROGFCIOGICAL    EXPERIMENTAL    BASINS, 
W71-11105  02A 

RIVER    TERRACES    AND    CHARACTERISTICS    OF    RECENT    SEDIMENT 
ACCUMULATION    IN    MOUNTAIN    VALLEYS    AS    ILLUSTRATED    BY    THE 
CRIMEAN    MOUNTAINS     (RECHNYYE    TERRASY    I    OSOBENNOSTI 
SOVPFMFNNOY     AKKUBULY ATSI I    V    GORNYKH    DOLINAKH    NA     PRIMERE 
GCRNOGO    KRYFA)  , 
171-11115  02J 

GROUND    ICE    AND    PSEUDOTECTONI C    DEFORMATIONS    OF    LITTORAL 
DEPOSITS,     AS    ILLUSTRATED    BY    THE    SA NCHUGOVSKO-KAZ ANTSEVSK IYE 
IEPOSITS    OF    NORTHWESTERN    SIBERIA     (PODZEMNYYE    L'DY    I 
JANCHUGCVSKC-KAZANTSEVSKIKH    TOLSHCH    SEVERA    ZAPADNOY    STBIRI) , 
M71-11 1 17  02C 

GPOUND-NATER    QUALITY    AND    STRUCTURAL    CONTROL    IN    SOUTHEASTERN 

VIRGINIA, 

R71-1120S  02F 

S'JFWAPTNP  CANYONS 

SEDIMENTATION  AT  THE  HEAD  OF  A  SUBMARINE  CANYON, 
»71-1109«  02J 

SUEHEPCED  PLAHTS 

THE  PEP1PHYTON  OF  THE  SUBMERGED  MACROPHYTES  OF  MIKOIAJSKIE 

ur«, 

W71-11012  05C 


INDUSTRY    PRACTICES. 
«7  1-  muu 

SUBSURFACE    DRAINAGE 

MODEIS    FOR    SUBSURFACE    DRAINAGE, 
■71-11347 
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SUBSURFACE  FLOW 

HYDROGEOCHEMICAL  BALANCE  OF  USSR  LANDS  (0 
GIDPOGEOKHIHICHESKOH  BALANSE  TERRITOBII  SSSP) , 
W71-11116  02? 

SUBSURFACE  PUNOFP 

HYDROGEOCBEBICAL  AND  HYDRODYNAMIC  PATTERNS  IN  KAPST 
FORMATION  (GIDROGEOKHIBICHESKIYE  I  GIDRODINABICHESKIYE 
ZAKONOMERNOSTI  RAZVITIYA  KARSTA)  , 
W71-11118  02J 

SUBSURFACE  WATERS 

HYDROLOGY,     ACTIVITY,     AND    HEAT    FLOW    OF    THE    STEAMBOAT    SPRINGS 
THERMAL    SYSTEM,     WASHOE    COUNTY,    NEVADA, 
W71-111H1  02F 

SUGAR    PROCESSING 

THE    TOXICITY    OF    RESIDUAL    WATERS    RESULTING    FROM    THE    SUGAR 
INDUSTRY     APPRAISED    BY    TESTS    ON    YOUNG    PLANTS     (IN    RUMANIAN), 
W71-11050  OSC 

SULFIDES 

SULFIDE    PRODUCTION    IN    WASTE    STABILIZATION    PONDS, 
W71-11377  05D 

SULFONATES 

GAS    CHROMATOGRAPHIC    ANALYSIS    FOR    ALPHA-OLEPIS    SULFONATE, 
W71-115U9  05A 

SDLPHATES 

THE    DETERMINATION    OF    SULPHATE    IN    SEA    WATER    BY    BEANS    OF 

PHOTOMETRIC    TITRATION    WITH    HYDROCHLORIC    ACID    IN    DIMETHYL 

SOLPHOXIDE, 

W71-11536  02K 

SULPHUR 

X-RAY    FLUORESCENCE    ANALYSIS    OF    ADDITIVES    AND    CONTAMINANTS   II 
LUBRICATING    OILS    AND   OTHER    HYDROCARBONS    -    HATRIX    ERROR 
CORRECTION    BETHOD, 
W71-11302  05* 

SUBITHION 

EFFECTS    OF    AERIAL    SUBITHION    SPRAYING    ON    JUVENILE    ATLANTIC 
SALHCN     (SALMO    SALAR    L.)     AND    BROOK    TROUT     (SALVELINUS 
FONTINALIS    BITCHILL)     IN    NEWFOUNDLAND, 
W71-11592  05C 


SDNFISHES 

SOME    EFFECTS    OF    DISSOLVED    OXYGEN    CONCENTRATIONS    UPON    THE 
TOXICITY    OF    ZINC    TO    THE    BLUEGILL,     LEPCBIS    BACROCHIRUS,    RAF, 
W71-11582  05C 

CONCENTRATIONS    OF    DIELDRIN    IN    THE    BLOOD    AND    BRAIN    CF    THE 
GREEN    SUNFISH,    LEPOBIS    CYANELLUS,     AT    DEATH, 
W71-11595  05C 

SUPERSATUFATION 

EFFECT    OF    JOHN    DAY    DAB    ON    DISSOLVED    NITROGEN    CONCENTRATIONS 
AND    SALMON    IN    THE    COLDHBIA    RIVER,     1968, 
W71-11018  081 

SURFACE    DRAINAGE 

A    MODEL    FOR    SURFACE    DRAINAGE    OF    CULTIVATED    FIELDS, 
■71-11070  0I4A 

SURFACE  RUNOFF 

HYDROGEOCHEMICAL  BALANCE  OF  USSR  LANDS  (0 
GIDRCGEOKHIHICHESKOB  BALANSE  TERRITORII  SSSR) , 
W7 1-11116  02F 


SURFACE    WATERS 

ORGANIC    BATTER    IN    NATURAL    WATERS- 
W71-11226 


■A    SYBPOSIUM. 
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CHEMICAL    STRUCTURES    OF    COLOR    PRODUCING   ORGANIC    SUBSTANCES    IN 

WATER, 

W71-11233  05A 

TRANSITION    BETAL    BINDING    BY    LARGE    MOLECULES    IN    HIGH    LATITUDE 

WATERS, 

W71-1121I7  05B 


WHAT    YOU    DON'T    KNOW    CAN    HURT    YOU 

NATURAL  WATERS, 

W71-112U9 


ORGANIC  COLLOIDS  AND 
05B 

WATER  QUALITY 


SUBSTATIONS (ELECTRICAL) 

700/76S-KV    AC    SUBSTATION    DESIGN    CRITERIA 


SUMMARY  OF 


WATER  RESOURCES  DATA  FOR  KANSAS,  PART  2. 

RECORDS. 

W71-11265  07C 

RECONNAISSANCE    OF    THE    CHEMICAL    QDALITY    OF    SURFACE    WATERS    OF 

THE    COASTAL    BASINS    OF    TEXAS, 

W71-1135U  02L 

SURF ACF- GROUND  WATER  RELATIONSHIPS 

COMPARISON    OF    RESULTS    OBTAINED    BY    DIGITAL    COMPUTER    AND    BY 
VISCOUS    FLOW    MODELS    FOR    FLOW    IN    TWO-LAYER    POROUS    MEDIUM, 
W71-11139  02F 

REPLENISHMENT    SOURCES    OF    THE    ALLUVIAL    AQUIFERS    OF    THE 

PERUVIAN    COAST, 

W71-11219  02F 

SURGE    TANKS 
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SURGE  TANK  ANALYSIS  BY  COMPOTES, 
B71-111«5 

URVEYS 
LIPIDS  OF  MARINE  WATERS, 
W71-11228 
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;OSPENDED    LOAD 
QUANTITATIVE    DISTRIBUTION    OF    SUSPENDED    MATTER    IN    THE    DEEP 
HATERS    CF    THE    NORTHERN    AND    CENTRAL    INDIAN    OCEAN, 
B71-1109U  02J 

DISTRIBUTION    AND    COMPOSITION    OF    WATER    SUSPENSIONS    IN    THE 
NORTHERN    AND    CENTRAL    PARTS    OF    THE    INDIAN    OCEAN, 
871-11095  02J 

ACTION    OF    SUSPENDED    PARTICLES    ON    THE    SOLID    BOUNDARIES    OF 
FLCB     (0    VOZDEYSTVII    CHASTITS    VZVESI    NA    TVERDYYE    GRANITSY 
POTOKA)  , 
871-11128  02J 

METHODS    EMPLOYED    IN    STUDYING    THE    MIXING    MECHANISM    AT    THE 

CONFLUENCE    CF    THE    BROAD    AND    SALUDA    RIVERS,    COLUMBIA,    SOUTH 

CAROLINA, 

171-11222  02J 

GEOLOGY  AND  GEOLOGIC  HISTORY  OF  THE  PEACE-ATHABASCA  DELTA 

AREA    A  SUMMARY, 

871-11336  OUC 

OSPENDED  SOLIDS 
DIATOHITE  FILTRATION-AN  OLD  CONCEPT  GAINS  NEW  ACCEPTANCE, 
W71-11382  05D 

REMOVAL  OF  WASTEWATER  NUTRIENTS  IN  A  COMPACT  PLANT. 
W71-113811  05D 

OSPENSION 

ACTION    CF    SUSPENDED    PARTICLES    ON   THE    SOLID    BOUNDARIES   OF 
IICW     (0   VOZDEYSTVII    CHASTITS    VZVESI    NA    TVERDYYE    GRANITSY 
POTOKA)  , 
B71-11128  02J 

YNTHETIC    HYDROLOGY 
THE    SYNTHESIS    OF    FLOWS    IN    NORTH    CAROLINA    STREAMS    FOR 
COMPUTER    SIMULATION    EXPERIMENTS,- 
W71-11202  02E 


YSTEMATTCS 
ECOLOGY    OF    THE    ALGAE   OF    A    FLORIDA    KEY.       I. 
CHECKLIST,    ZONATION,    AND    SEASONALITY, 
W71-11309  05C 


A    PRELIMINARY 


YSTEMS    ANALYSIS 
•WATER    REUSE    SYSTEMS    ANALYSIS',    DISCUSSION    BY    A.     BRUCE 
BISHOP    AND    IAVID    W.     HENDRICKS, 
W71-10979  06C 

IMPLICATIONS    OF    SYSTEMS    ANALYSIS    TO    INLAND    NAVIGATION, 
S71-10980  06A 

SYSTEM    ANALYSIS    IN    WATER    RESOURCE    MANAGEMENT, 
871-10987  05G 

PROCEEDINGS    OF    GROUNDWATER     SYMPOSIUM,    AUGUST    28-29,    1969. 
871-111(19  02F 

INNERY    WASTE    WATER 
ANAEROBIC-AEROBIC    LAGOON    TREATMENT    FOR    VEGETABLE    TANNING 
BASTES, 
B71-11370  05D 

1NNINS 
ANAEROBIC-AEROBIC    LAGOON    TREATMENT    FOR    VEGETABLE    TANNING 
BASTES, 
871-11370  05D 

1XES 

REGULATIONS    FOR    USE    OF    SECTION    169,     INTERNAL    REVENUE    CODE. 
871-11176  06E 

!CHNOLOGY    ASSESSMENT 
ENVIRONMENTAL    PROBLEMS    IN    SOUTH    FLORIDA. 
871-111(12  06G 

"CTONICS 

GROUND  ICE  AND  PSEUDOTECTONIC  DEFORMATIONS  OF  LITTORAL 
DEPOSITS,  AS  ILLUSTRATED  BY  THE  SA NCHUGOVSKO-KAZANTSEVSKIYE 
DEPOSITS  OF  NORTHWESTERN  SIBERIA  (PODZEMNYYE  L'DY  I 
SANCHUGCVSKC-KAZANTSEVSKIKH  TOLSHCH  SEVERA  ZAPADNOY  SIBIRI)  , 
871-11117  02C 

!HPEPATURE 

LIGHT,     TEMPERATURE,    AND    OXYGEN    REGIMES    OF    SELECTED    LAKES    IN 
THE    EXPERIMENTAL    LAKES    AREA,     NORTHWESTERN    ONTARIO, 
871-11025  05C 

rMIERATURE    PREFERENCE 

THERMAL    ACCLIMATION    AND    TEMPERATURE    SELECTION    IN    ATLANTIC 
SALMON,     SALHO    SALAR,     AND    RAINBOW    TROUT,     S.     GAIRDNERT, 
871-11593  05C 

!NNESSEE    VAL1EY    AUTHORITY    FROJECT 

EXPERIENCE    WITH    A    CENTRALLY    LOCATED    WATER    QUALITY    MONITORING 
SYSTEM    IN    LARGE    STEAM-ELECTRIC    GENERATING    PLANTS, 
871-111(83  05A 

JRRACES  (GEOLOGICAL) 
RIVER    TERRACES    AND    CHARACTERISTICS    OF    RECENT    SEDIMENT 
ACCUMULATION    IN    MOUNTAIN    VALLEYS    AS    ILLUSTRATED    BY    THE 
CRIMEAN    MOUNTAINS     (RECHNYYE    TERRASY    I    OSOBENNOSTI 


SOVREMENNOY    AKKUMULYATSII    V    GORNYKH    DOLINAKH    NA    PRIMERE 

GCRNOGO    KRYMA)  , 

871-11115  02J 

TERRAIN    ANALYSIS 

A    STUDY    OF    NATURAL    WIGGLY    LINES    IN    HYDROLOGY, 
871-11068  02J 

FLUVIAL    DIFFERENTIATION    OF    THE    BASIN    OF    LAKE    VICTOFIA, 
871-11107  02J 

TERTIARY    TREATMENT 

NEW    TERTIARY    TREATMENT    PLANT    TO    COMBAT    EUTROPHICATION, 
W71-11383  05D 

TEST    PROCEDURES 

MEMBRANE    FILTER    TECHNIQUE    INNOVATIONS, 
871-111(99  05A 

TETON    EASIN    PROJECT 

TETON    BASIN    PROJECT,    IDAHO,     APRIL,     1971. 
W71-11IMII  06G 

TETR A ALKYL AMMONIUM 

CORRELATION    TIMES    AND    REORIENTATION    ACTIVATION    ENERGIES    FOR 
TETRAALKYLAMMONIUM    IONS    IN    AQUEOUS    SOIUTIONS, 
871-11319  01B 

TEXAS 

OPTIMUM  WATER  MANAGEMENT  UNDER  THE  TEXAS  WATER  PLAN, 
W71-10986  OKA 

BROWN  V  LUNDELL  (OIL  AND  GAS  POLLUTION  OF  FRESH  WATER 

SUPPLY) . 

871-11002  06E 

HUMBLE  PIPE  LINE  CO  V  ANDERSON  (OIL  PIPELINE  OPERATOR'S 
LIABILITY  FOR  POLLUTION  OF  ADJACENT  WATERS). 
871-11003  06E 

BARAKIS  V  AMERICAN  CYANAMID  CO  (CHEMICAL  COMPANY'S  LIABILITY 
FOR  CROP  DAMAGE  FROM  EFFLUENT  DISCHARGE). 
871-11020  06E 

CONTROL  OF  OIL  PRODUCTION  POLLUTION, 
871-11200  06E 

ARTIFICIAL  RECHARGE  OF  HYDFOLOGICALLY  ISOLATED  AQUIFERS, 
W71-11316  OUB 

SIMULATION  OF  WATER  QUALITY  IN  STREAMS  AND  CANALS, 
W71-11352  05B 

RECONNAISSANCE  OF  THE  CHEMICAL  QUALITY  OF  SURFACE  WATERS  OF 

THE  RED  RIVER  BASIN,  TEXAS. 

871-11353  02K 

RECONNAISSANCE  OF  THE  CHEMICAL  QUALITY  OF  SURFACE  WATERS  OF 

THE  COASTAL  BASINS  OF  TEXAS, 

B71-1135«  02L 

CLEAR    CREEK,     TEXAS,    FLCOD    CONTROL. 
B71-111116  OKA 

THE    TEXAS    WATER    PLAN    AND    ITS    EFFECT    ON    ESTUARIES, 
B71-11K61  05C 

RULES    AND    REGULATIONS    COVERING    DISPOSAL    OF    WASTES    PROM 

WATERCRAFT. 

W71-11633  05G 

CONTROL  OF  STREAM  POLLUTION, 

W71-11637  05G 


DESIGN  CRITERIA  FOR  SEWERAGE  SYSTEMS. 
W71-116U0 


05D 


TEXAS  COASTAL  BASINS 

RECONNAISSANCE  OF  THE  CHEMICAL  QUALITY  OF  SURFACE  HATERS  OF 

THE  COASTAL  BASINS  OF  TEXAS, 

B71-1135M  02L 

TEXAS  WATER  PLAN 

THE  TEXAS  WATER  PLAN  AND  ITS  EFFECT  ON  ESTUARIES, 
871-11*61  05C 

THEIS  EQUATION 

COMPARISON  OF  METHODS  FOR  EVALUATING  AQUIFER 

CHARACTERISTICS, 

871-11215  C2F 

THERMAL  GRADIENTS 

THERMAL  ACCLIMATION  AND  TEMPERATURE  SELECTION  IN  ATLANTIC 
SALMON,  SALMO  SALAR,  AND  RAINBOW  TROUT,  S.  GATRDNERT, 
871-11593  05C 

THERMAL  POLLUTION 

THE  CRITICAL  THERMAL  MAXIMUM  OF  JUVENILE  SPOT,  LEICSTOMUS 

XANTHURUS,  LACIPEDE, 

W71-11U09  05C 

THERMAL  POLLUTION    THE  'DISHONORABLE  DI SCHAEGE • --NEW  YORK'S 
CRITERIA  GOVERNING  HEATED  LIQUIDS, 
W71-11113K  05C 


BIOLOGICAL  ASPECTS  OF  THERMAL  POLLUTION. 

AND  DISCHARGE  CANAL  EFFECTS, 

W71-11517  05C 


ENTEAINMENT 


SEASONAL  CHANGES  IN  THE  ZOOPLANKTON  OF  SOUTH  BISCAYNE  BAY 
AND  SOME  PROBLEMS  OF  ASSESSING  THE  EFFECTS  ON  THE 


SUBJECT    INDEX 


ZOOPLANKTON    OF    NATURAL    AND    ARTIFICIAL    THERMAL    AND    OTHER 

FLUCTUATIONS, 

171-11526  05C 

THERMAL    POLLUTION    OP    COLUMBIA    RIVER    MIGHT    THREATEN    SMELT, 
171-11503  05C 

THERMAL    ACCLIHATION    AND    TEMPERATURE    SELECTION    IN    ATLANTIC 
SALMON,     SALHO    SALAR,     AND    RAINBOW    TROUT,     S.    GAIRDNERI, 
B71-11593  05C 


SOME    EFFECTS    OF    DISSOLVED    OXYGEN    CONCENTRATIONS    UPON    THE 
TOXICITY    OF    ZINC    TO    THE    BLUEGILL,     IEPCMIS    HACRCCBIRUS,    FAF, 
171-11582  05C 


ENTFAINMENT 


THERMAL    PCWER    PLANTS 

BIOLOGICAL    ASPECTS    OF    THERMAL   POLLUTION.       I 

AND    DISCHARGE    CANAL    EFFECTS, 

171-11517  05C 

THERMAL    PROPERTIES 

REINTERPRETATICN    OF    DEEP    ICE    TEMPERATURES, 
»71-110e0  03C 


THERMAL    SPRINGS 

HYDROLOGY,     ACTIVITY,     AND    HEAT    FLOW    OF    THE    STEAMBOAT    SPRINGS 
THERMAL    SYSTEM,     1ASHOE    COUNTY,     NEVADA, 
171-11101  02F 

THERMODYNAMICS 

THERMODYNAMICS    OF    RATER    IN    SOILS     (TEFMODIN AMIK A    VODY    V 

KEKOTORYKH    POCHVAKH), 

171-11320  02G 

THIN-LAYER    CHROMATOGRAPHY 

DEGRADATION    OF    CARBOXIN     (VITAVAX)     IN    RATER    AND    SOIL, 
171-11500  05C 

TRACE    METAL    ANALYSIS    BY    COMBINED    THIN-LAYER    CHROMATOGRAPHY 
INCORPORATING    FLUORESCENT    SUPPORT    AND    RING    OVEN    COLORIMETPY, 
171-11513  05A 

TIDAL  EFPECTS 

A  NATIONAL  OCEAN  SURVEY  PROGRAM  REQUISITE  TO  POLLUTION 

R1SEARCB  AND  CONTROL, 

171-11005  05G 

TIDAL  HATERS 

POWER  OF  LEGISLATURE  TO  AUTHORIZE  POLLUTION  OF  FISHERIES. 
S71-115U8  06E 

TIDES 

AN    EVALUATION    OF    A    NUMERICAL    WATER    ELEVATION    AND    TIDAL 
CURRENT    PREDICTION    MODEL    APPLIED   TO    MONTEREY    BAY, 
W71-10988  02A 

TIME  SERIES  ANALYSIS 

EFFECT    OF   LCW-FLOW    HYDROLOGIC    REGIMES   ON    WATER    QUALITY 

MANAGEMENT, 

S71-11201  05G 

THE    SYNTHESIS    OF    FLOWS    IN    NORTH    CAROLINA    STREAMS    FOR 
COMPUTEF    SIMULATION    EXPERIMENTS, 
S71-11202  02E 

TIME    SHARING 

SCENARIO    FOR    A    THIRD    COMPUTER    REVOLUTION    IN    STRUCTURAL 

ENGINEERING, 

171-11150  08» 

TOFOGRAPHY 

BASEMENT    RELIEF    AND    THICKNESS    OF    BOTTOM    SEDIMENTS    IN    THE 
CENTRAL    PART    OF    THE    SEA    OF    JAPAN, 
W71-11097  02J 

INFLUENCE    OF    HICRORELIEF    AND    RAVINES    ON    THE    SOIL    MOISTURE   OF 
SLOPES     (VLIYANIYE    MIKROREL • YEFA    I    OVRAGOV    NA    IZMENENIYE 
VLAZHNOSTI     EOCHVY    SKLONOV) , 
W71-11325  02G 

TOTAL    DISSOLVED    SOLIDS 

STANDARDIZED    WATER    ANALYSES    AND    THEIR    APPLICATION    TO    RIVER 

SURVEYS    IN    NATAL, 

871-11211  05A 

TOXICITY 

SELENIUM         THE    UNKNOWN    POLLUTANT, 
171-10999  05C 

TOXICITY  OF  AMMONIA  TO  MARINE  DIATOMS, 
171-110C8  05C 

EOTENTIAL  TOXICITY  OF  KRAFT  MILL  EFFLUENT  AFTER  OCEANIC 

LISCHARGE, 

171-11002  05C 

THE    ENHANCE!    PRESERVATION    OF    ORGANIC    MATTER    IN    ANOXIC    MARINE 

ENVIRONMENTS, 

171-11202  05C 

TOXICITY    OF    HEPTACHLOR    TO    AQUATIC    LIFE, 
171-115P2  05C 

YELLOW    PHOSPHORUS    POLLUTION  ITS    TOXICITY    TO    SEAWATER- 

HAINTAINED    BROCK    TROUT     (SALVELINUS     FONTINALIS)     AND    SMELT 
(OSHIPOS    HORDAX)  , 
171-11509  05C 

TOXIC    CHEMICALS — THE    RISK    TO    FISH, 
171-11534  05C 

THE    TOXICITY    OF    COPPER    COMPLEXES    TOWARDS    SCENEDESMUS 

CUACPICADCA    BREE., 

871-11561  05C 


TOXICOLOGICAL  ASSAYS  WITH  FISH, 
B71-11591 


05C 


TRACE    ELEMENTS 

THE    DISTRIBUTION  OF    THE    MAJOR    AND    SOME    MINOR    ELEMENTS    IN 

MARINE    AHIMALS.  I.       ECHINODEPHS    AND    COELENTEPATES , 
171-11006  05» 

ORGANIC    CHELATION    OF    CO-60    AND    ZN-65    BY    LEUCINE    IN    RELATION 

TO    SORPTION    BY    SEDIMENTS, 

171-11201  02K 

TRANSITION    METAL    BINDING    BY    LARGE    MOLECULES    IN    HIGH    LATITUDE 

WATERS, 

171-11207  05B 


ANALYSIS    OF    TRACE    ELEMENTS    IN    SEAWEED, 
171-11515  05» 

DETERMINATION    OF    TEACE    ELEMENTS    IN    SERUM    AND    URINE    IITH 
ELAMILESS    ATOMIZATION     (BESTIHMDNG    VON    SPURONELEHENTEN    IN 
SERUM    UND    URIN    MIT    FLABMENLOSER    ATOHISIERUNG) , 
171-11577  05A 

TRACERS 

DISSOLVED  ORGANIC  COMPOUNDS  IN  SEA  WATER    SATURATED  AND 
OLEFINIC  BYDROCARBONS  AND  SINGLY  BRANCHED  FATTY  ACIDS, 
171-11231  05A 


BIBLIOGRAPHY  OF  TRITIUM  STUDIES  BELATED  TO  HYDROLOGY  TRFOUGB 

1966, 

171-11250  05B 

TRITIATED    1ATER    AS    A    TRACER    IN    THE    DUMP    LEACHING    CF    COPPER, 
171-11255  05B 


TRANSDUCERS 

APPLICATION    OF    AN    ACOUSTIC    STREAMFLOl-MEASURING    SYSTEM    ON 
THE    COLUMBIA    RIVER    AT    THE    DALLES,    OREGON, 
171-11151  07B 

TRANSIENT  FLOl 

SURGE    TANK    ANALYSIS    BY    COMPUTER, 
171-11105  08B 

TRANSMISSION    LINES 

COMPUTER'S    ROLE    IN    TRANSMISSION    LINE    DESIGN, 
171-11106  -         08C 

TRANSMISSIVITY 

MODERN    TECHNIQUES    IN    GROUND-BATER    STUDIES, 
171-10980  0OB 


AQUIFER-TEST    DESIGN, 
171-11260 


OBSERVATION  AND  DATA  ANALYSIS, 
07A 


DETERMINATION  OF  POLLUTIONAL  POTENTIAL  OF  THE  OGALLALA 
AQUIFER  BY  SALT  1ATEF  INJECTION, 
171-11361  05G 

TRANSPCRTATION 

SIMULATION    OF    1ATER1AY    TRANSPORT    SYSTEMS, 
171-10978  06A 

IMPLICATIONS  OF  SYSTEMS  ANALYSIS  TO  INLAND  NAVIGATION, 
171-10980  06A 

TREATMENT    FACILITIES 

A    REGULATION    REQUIRING    THE    SUBMISSION    OF    ENGINEERING    REPORTS 
AS    A    PART    OF    APPLICATIONS    FOR    THE    DISCHARGE    OF    SE1AGE    AND/OR 
INDUSTRIAL    WASTES    AND    FOR    THE    CONSTRUCTION    OR    ALTERATION    OF 
TREATMENT    WORKS    OR    OUTLETS. 
171-11168  06E 

NE1    YORK    STATE    ENVIRONMENTAL    FACILITIES    CORPORATION    ACT. 
171-11171  06E 

A    BILL    TO    AMEND    THE    FEDERAL    1ATER    POLLUTION    CONTROL    ACT,     AS 
AMENDED,     AND    FOR    OTHER    PURPOSES. 
171-11225  06E 

RULES    AND    REGULATIONS    FOR    SE1ERAGE    SYSTEMS    AND    1ASTE 

TREATMENT    WORKS. 

171-11266  05D 

NEW    TERTIARY    TREATMENT    PLANT    TO    COMBAT    EUTROPHICATION, 
171-11383  05D 

GROIN-UP  COMPANY  TOWN  COPES  WITH  POLLUTION  PROBLEMS, 
171-11390  05D 

DESIGN    AND    OPERATING    EXPERIENCES    USING    DIFFUSED    AERATION    FOR 

SLUDGE  DIGESTION, 

171-11395  05D 

CLEAN  LAKES  ACT  OF  1971  (A  BILL  TO  AMEND  THE  FEDERAL  1ATER 
POLLUTION  CONTROL  ACT,  AS  AMENDED,  AND  FOR  OTHER  PURPOSES). 
171-11511  061 

CERTIFICATION    OF    FACILITIES    FOR    TAX    AMORTIZATION    PURPOSES. 
171-11558  05D 

HOW    BROCKTON    SOLVED    ITS    1ATER    SUPPLY    PROBLEM, 
171-11610  05F 

ENVIRONMENTAL    FINANCING    ACT    OF    1970     (A    BILL    TO    ESTABLISH    AN 
ENVIRONMENTAL    FINANCING    AUTHORITY    TO    ASSIST    IN    THE    FINANCING 
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OP    HASTE    TREATMENT    FACILITIES,     AND    FOR    OTHER    PURPOSES. 
S71-11619  06E 


DESIGN    CRITERIA    FOR     SEWERAGE    SYSTEMS. 
171-116U0 


05D 


FICKLING    FILTERS 
FLASTIC    PACKED    TRICKLING    FILTERS    MINIMIZES    CHANCE    OF 
(LOGGING. 
171-11389  05D 

RIPLE    STRENGTH    SELENITE 
A    CONVENIENT    METHOD    FOR    ISOLATION    OF    SALMONELLA     FROM    SEWAGE 
AND    CONTAMINATED    SEA    WATER, 
W71-11296  05D 

FITIOM 
BIBLIOGRAPHY    OF    TRITIUM    STUDIES    RELATED    TO    HYDROLOGY    THROUGH 
1966, 
»7 1-1125*  05B 

TRITIATED    WATER    AS    A    TRACER    IN    THE    DUMP    LEACHING    OF    COPPER, 
W71-11255     '  05B 

1RITIUM  IN  HYDROLOGY, 

S71-11293  05B 

INTERLABORATORY  COMPARISON  OF  ANALYSIS  OF  TRITIUM  IN  NATURAL 

WATERS, 

W71-1157K  05A 

FITIOH    BIBLIOGRAPHY 
BIBLIOGRAPHY    OF   TRITIUM    STUDIES    RELATED    TO    HYDROLOGY    THROUGH 
1966, 
S71-1125W  05B 

ttOOT    STREAMS 
SEDIMENT    IN    A    MICHIGAN    TROUT    STREAM— ITS    SOURCE,    MOVEMENT, 
AND    SOME    EFFECTS    ON    FISH    HABITAT, 
S71-11351  02J 

OBBIDITY 
THE    EFFECTS    OF    SUSPENDED    AND    DEPOSITED    SEDIMENTS    ON 
ESTUARINE    ORGANISMS.       LITERATURE    SUMMARY    AND    RESEARCH    NEEDS, 
W71-11015  05C 

TURBIDITY    PENETRATION    IN    INFILTRATION    GALLERIES, 
S71-11087  05B 

DRBIDITY    CURRENTS 
SEDIMENTATION    AT   THE    HEAD   OF    A    SUBMARINE    CANYON, 
W71-11096  02J 

DRBIDITY    PENETRATION 
TURBIDITY    PENETRATION    IN    INFILTRATION    GALLERIES, 
W71-11087  05B 

UFBULENT   FLOW 
TESTS    ON    CYLINDERS    IN    TURBULENT    FLOW, 
W71-11079  02E 

WO-PHASE    FLOW 
SYSTEMATIC    TREATMENT    OF    THE    PROBLEM    OF    INFILTRATION, 
W71-11U06  02G 

BIQUINONE-7 
METABOLIC    FATE    OF    UBIQUINONE-7    ISOLATION    AND    IDENTIFICATION 
CF    METABOLITES    IN   THE    URINE,    LIVER,    BILE    AND    FECES, 
W71-11062  05D 

LTRATHIN    HEHERANES 
NEW    AND    ULTRA    THIN    MEMBRANES    FOR    MUNICIPAL    WASTE    WATER 
TREATMENT    BY    REVERSE    OSMOSIS, 
W71-11372  05D 

LTRAVIOLET    RADIATION 
LIGHT    CATALYZED   CHLORINE    OXIDATION    FOR    TREATMENT    OF 
WASTEWATER, 
W71-1136M  05D 

NIPQUA    NATIONAL    FOREST 
LINED    LAGOONS    PREVENT    POLLUTION    IN    PARK    AREA. 
W71-11613  05D 

NITED    KINGDOM 
THE    OCCURRENCE    OF    SEWAGE    FUNGUS     IN    FIVERS    IN    THE    UNITED 
KINGDOM, 
W71-11210  05B 

NITED    NATIONS 
PRESENT    AND    FUTURE    INTERNATIONAL    AGREEMENTS    FOR    POLLUTION 
ABATEMENT    AND    THEIR    IMPACT    ON    NEW    SHIP    CONSTRUCTION, 
W71-11UU7  05G 

NITED    STATES 
QUI    TAM    ACTIONS    AND    THE    1899    REFUSE    ACT  CITIZEN    LAWSUITS 

AGAINST    POLLUTERS    OF    THE    NATION'S    WATERWAYS. 
W71-11U36  05G 

MARINE    PROTECTION    ACT    OF    1971     (A    BILL    TO    REGULATE    THE 
DUMPING    OF     MATERIAL    IN    THE    OCEANS,     COASTAL,     AND    OTHER    WATERS 
AND    FOR    OTHER    PURPOSES). 
S71-11«88  06E 

NIVERSITIES 
EVALUATION    IN    WATER    RESOURCES    MANAGEMENT    AND    DEVELOPMENT,     A 
REPORT    OF    THE    TASK    FORCE    ON    WATER    RESOURCES     EVALUATION    OF 
THE    UNIVERSITIES    COUNCIL    ON    WATER    RESOURCES. 
N71-11U08  06B 


EFFECT    OF    NON-DARCIAN    BEHAVIOR    ON    THE    CHARACTERISTICS    OF 

TRANSIENT    FLOW, 

W71-11069  02F 

UNSTEADY    FREE    SURFACE    GROUND    WATER     SEEPAGE, 
W71-11078  02F 

UNSTEADY    FLOW    TOWARD    PARTIALLY    PENETRATING    ARTESIAN    WELLS, 
W71-11<103  0«B 

UPFLCW 

UPFLOW  FILTRATION  USING  THE  IMMEDIUM  FILTER, 
W71-11386  05D 

UPLIFTS 

RIVER  TERRACES  AND  CHARACTERISTICS  OF  RECENT  SEDIMENT 

ACCUMULATION  IN  MOUNTAIN  VALLEYS  AS  ILLUSTRATED  BY  THE 

CRIMEAN  MOUNTAINS  (RECHNYYE  TERRASY  I  OSOBENNOSTI 

SOVREMENNOY  A KKUMULYATSII  V  GORNYKH  DOLINAKH  NA  PRIMERE 
GORNOGO  KRYMA) , 

W71-11115  C2J 

UPSTREAM 

DIFFERENCES  IN  BENTHOS  UPSTREAM  AND  DOWNSTREAM  OF  AN 

IMPOUNDMENT, 

W71-10996  05C 

URBAN  WATER  ECONOMICS 

PLANNING  AND  MANAGEMENT  OF  WATER  RESOURCES  IN  METRCPOLITAN 

ENVIRONMENTS, 

W71-10970  06B 

URBAN  WATER  MANAGEMENT 
WATER  IN  AN  URBAN  AGE, 
W71-11603  06B 


URBANIZATION 

OPEN  SPACE  FROM  NATURAL  PROCESSES, 
W71-10975 
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URINE 

DETERMINATION  OF  TRACE  ELEMENTS  IN  SERUM  AND  URINE  WITH 
FLAMELESS  ATOMIZATION  (BESTIMMUNG  VON  SPURONELEMENTEN  IN 
SERUM  UND  URIN  MIT  FLAHMENLOSER  ATONISIERUNG) , 
W71-11577  05A 

URONIC  ACIDS 

HICRODETERMINATION  OF  URONIC  ACIDS  AND  RELATED  COMPOUNDS  IN 

THE  MARINE  ENVIRONMENT, 

W71-112U8  05A 

USSR 

CURRENTS  AND  WATER  EXCHANGE  IN  DNESTROVSKIY  LIMAN, 
W7  1-11 111  02L 

CLASSIFICATION  OF  RECENT  MARINE  SEDIMENTS  BY  PARTICLE  SIZE 
(K  VOPROSU  KLASSIFIKATSII  SOVFEMENNYKH  HORSKIKH  OSADKOV  PO 
GRANULCMETEICHESKOHU  SOSTAVU) , 
W71-1111U  02  J 

RIVER  TERRACES  AND  CHARACTERISTICS  OF  RECENT  SEDIMENT 
ACCUMULATION  IN  MOUNTAIN  VALLEYS  AS  ILLUSTRATED  BY  THE 
CRIMEAN  MOUNTAINS  (RECHNYYE  TERRASY  I  OSOBENNOSTI 
SOVREMENNOY  AKKUMULYATSII  V  GORNYKH  DOLINAKH  NA  PRIMERE 
GORNOGO  KRYMA) , 
W71-11115  02J 

HYDROGEOCHEHICAL  BALANCE  OF  USSR  LANDS  (0 
GIDROGEOKHIMICHESKOM  BALANSE  TEERITOPII  SSSR) , 
W71-11116  02F 

GROUND  ICE  AND  PSEDDOTECTONIC  DEFORMATIONS  OF  LITTORAL 
DEPOSITS,  AS  ILLUSTRATED  BY  THE  SANCBDGOVSKO-KAZ ANTSEVSK IYE 
DEPOSITS  OF  NORTHWESTERN  SIBERIA  (PODZEMNYYE  L'DY  I 
SANCHUGOVSKO-KAZANTSEVSKIKH  TOLSHCH  SEVERA  ZAPADNOY  SIBIRI) , 
W71-11117  02C 

HYDROGEOCHEHICAL  AND  HYDRODYNAMIC  PATTERNS  IN  KAFST 
FORMATION  (GIDROGEOKHI MICHESKIYE  I  GIDRODINAMICHESKIYE 
ZAKONCHERNOSTI  RAZVITIYA  KARSTA), 
W71-11118  02J 

ORIENTATION  OF  SAND  GRAINS  IN  SEDIMENTS  OF  VARIED  ORIGIN  AS 
ILLOSTRATED  BY  OBOLUS  SAND  OF  THE  BALTIC  REGION  (OE 
ORIENTIROVKE  PESCHINOK  V  OTLOZHENIY AKH  RAZLICHNOGC  GENEZISA 
NA  PRIMERE  OBOLOVYKH  PESKOV  FEIBALTIKI), 
W71-11119  02J 

ORIGIN  OF  S0DI0M-SULF6TE  SALINIZATION  IN  THE  CASPIAN  REGION 
AS  A  RESULT  OF  THE  METAMORPHISM  OF  SEA  SALTS  (0 
PROISKHOZHDENII  SUL' FATNO-NATRIYEVOGO  ZASOLENIYA  V  PRIKASPII 
VSIEDSTVIYE  MET AMORFIZ ATSII  SOLEY  MORSKOGO  GENEZISA), 
W71-11120  02K 

ZONAL  ASPECTS  OF  THE  WATER  PERMEABILITY  OF  SOILS  IN  THE 
EUROPEAN  USSR  (VODOPRONITSAYEHOST ■  POCHV  YEVROPEYSKOY  CHASTI 
SSSR  V  ZONAL'NOM  ASPEKTE), 
W71-11121  02G 

SEASONAL  FREEZING  AND  ITS  EFFECT  ON  THE  GENESIS  AND 
FERTILITY  OF  SIBERIAN  SOILS  (SEZONNAYA  MERZLOTA  I  YEYE 
VLIYANIYE  NA  GENEZIS  I  PLODORODIYE  PCCHV  SIVIRI), 
W71-11122  02C 

SEASONAL  DYNAMICS  OF  THE  COMPOSITION  OF  LYSIMETRIC  AND  BROOK 
WATERS  IN  PODZOLIC  SOILS  OF  CONIFEROUS  FORESTS  (SEZONNAYA 
DINAMIKA  SOSTAVA  LIZI HETRICHESKIKH  I  BUCH'YEVYKH  VOD  V 
PODZOLISTYKH  POCHVAKH  POD  KHVOYNYMI  LFSAMI), 
W71-11123  02G 


NSTEADY  FLOW 


DISTRIBUTION  OF  SODIUM  CARBONATE  SALINIZATION  IN  THE 
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GROONDWATER     AND    SOILS    OP    THE    LOWER    DON    FLOODPLATN    AND    DELTA 
(PASPPOSTPANENIYE    SOCOVOGO    ZASOLENIYA    V    GRDNTOVYKH    VODAKH    I 
FOCHVAKH    POYI1Y    I    DEL 'TY     NIZHNEGO    TECHENIYA    P.    DON), 
N71-1112U  02G 

BADIATICN    HEASUREBENT    OP    SOIL    DENSITY    AND    BOISTURE    CONTENT 
IN    AGROPHYSICAL    STDDIES     (0    RADIOBETRII     PLOTNOSTI    I 
YLAZHNOSTI     FOCHVV    AGROFIZICHESKIKH    ISS LEDOV ANIY AKH) , 
W71-11125  02G 

PERCHED    WATER    IN    SOILS    OF    THE    FOOTHILLS    OF   THE    KRASNODAR 
KRAY     (VERKHODKA    V    POCHVAKH    PPEDGORIY    KFASNODARSKOGO    KRAYA) , 
W71-11126  02G 

WATER-PHYSICAL    CONSTANTS    OF    A    LEACHED    CHERNOZEH    OF    THE    ALTAY 
KRAY     (VCDNO-FIZICHESKIYE    KONSTANTY    VYSHCHELOCHENNOGC 
CHERNOZEHA    ALTAYSKOGO    KRAYA), 
W71-11127  02G 

ACTICN    CF    SUSPENDED  PARTICLES    ON   THE    SOLID    BOUNDARIES    OF 

FLOW     (0    VOZEEYSTVII  CHASTITS    VZVESI    NA    TVERDYYE    GRANITSY 
POTOKA)  , 
W71-11128  02J 

GROUNDNATER    FLOW    OF    RIVERS    OF    THE    RDDNYY    ALTAY     (PODZEBNYY 

STOK    REK    RDDNOGO    ALTAYA) , 

W71-11320  02F 

A    GENERAL    DESCRIPTION    OF    ISCCHRONE    CORVES    FOR    BOONTAIN 
RIVERS    CF    NORTHEASTERN    USSR     (OBSHCRAYA    KHA RAKTERISTIKA 
KRIVYKH    IZOKHRON    GOPNYKH    REK    SEVERO- VOSTOKA    SSSR), 
B71-11321  02E 

EFFECTS    OF    VARIABLE    INTENSITY    OF    RAINFALL    ON    RDNOFF    IN    THE 
NORTHERN    CAUCASUS     (0    NERAVNOBERNOSTI    KHODA    LIVNEY    NA 
SEVERNON    KAVKAZE) , 
R71-11322  02A 

CHANGES    IN    HYDROHETEOROLOGICAL    PHENOMENA    ON    THE    ODESSA    COAST 
(0    ZAKONOBERNOSTYAKH    IZNENIYA    NEKOTORYKH 

GIDROHETEOROLOGICHESKIKH    YAVLENIY    NA    ODESSKOB    POBEREZH • YE)  , 
B71-11323  02B 

THERBODYNABICS    OF    WATER    IN    SOILS     (TE8M0DIN ABIK A    VODY    V 

NEKOTORYKH     POCHVAKH)  , 

W71-1132U  02G 

INFLUENCE    OF    BICRORELIEF    AND    RAVINES    ON    THE    SOIL    BOISTURE    OF 
SLOPES     (VLIYANIYE    BIKROREL ■ YFFA    I    CVRAGOV    NA    IZBENENIYE 
VLAZHNOSTI    POCHVY    SKLONOV)  , 
B71-11325  02G 

HORIZONTAL    MOISTDRE    TRANSPORT    AND    THE    MOISTDRE    REGIME    IN    THE 
DKRAINE    IN    THE    SOMBER    OF    196U-65     (GORIZONTAL • NYY    PERENOS 
VLAGI    I    REZBIM    OVLAZHNENIYA    NA    DKRAINE    LETON    196U-1965    G.)  , 
N71-11326  02B 

EFFECT    OF    IRRIGATION    WITH    EFFLOENTS    FROM    THE    VOLGA    CHEMICAL 
COMBINE    ON    THE    AGROMELIORATIVE    CHARACTERISTICS    OF    LIGHT 
CHESTNOT    CLAY    LOAM    SOILS     (VLIYANIYE    OROSHENIYA    STOCHNYMI 
VODAMI    VOLZBSKOGO    KHIMKOMBINATA    NA    AGROMELIORATI VN YYE 
POKAZATELI    TY  AZHELOSUGLTJIISTYKH    SVETLO- KASHTANOYYKH    POCHY)  , 
W71-11327  05C 

EXPERIMENTAL    STODY    OF    THE    DYNAMICS    OF    THE    CAPILLARY    RISE    OF 
WATER    IN    THE    SOIL    (EKSPERIHENTAL1 NOYE    IZOCHENIYF    DINABIKI 
KAPILLYARNCGO    POD'YEMA    VLAGI    V    POCHVE)  , 
N71-11328  02G 

INVESTIGATION  OF  WATER  CCNDOCTIVITY  IN  ONSATORATED 
ARTIFICIAL  SOIL  SYSTEMS  (ISSLEDOVANIYE  VLAGOPROVODNOSTI 
NENASYSBCHENNYKH  MODEL'NYKH  POCHVENNYKH  SISTEM)  , 
B71-11329  02G 

ANOMALIES    IN    WATER    FILTRATION    THROUGH    PEAT    SOILS     (0 
KHARAKTEPE    ANOMALIY    PRI    FIL'TRATSII    VODY    V    TORFYANYKH    POCHV- 
GRONTAKH)  , 
B71-11330  02G 

CHANNEL  PROCESSES  ON  REGOLATED  NAVIGABLE  RIVERS  (ROSLOVYYE 
PROTSESSY  NA  SODOKHODNYKH  REKAKH  S  Z AREGOLIROVANNYM  STOKOM) , 
S71-11331  08B 

BOISTURE  REGIBE  OF  THE  WEST  SIBERIAN  PLAIN  (UVLA ZHNENNOST1 

ZAPADNO-SIBIRSKOY  RAVNINY), 

W71-11332  02A 

RUNOFF  AND  WATER  BALANCE  OF  RIVER  BASINS  OF  THE  KIRGHIZ  SSR 
(STOK  I  VODNYY  BALANS  RECHNYKH  BASSEYNOV  KIRGIZII), 
W71-11333  02E 

SIDIHENT    DISCHARGE    OP    RIVEPS    AND   THE    FORMATION    OF    THE 
PAPITIME    TEFPITORY    SEACOAST     (TVERDYY    STOK    REK    I 
FOPMIPOVANIYE    MORSKIKH     BERFGOV    PPIMOR'YA), 
B71-1133U  02L 

VA1VES 

CONTROL    VALVES-CHARACTERISTICS    AND    DESIGN    ASFECTS, 
W71-115UU  08C 

VANCOOVEP    LAKE(WASH) 

SAMPLING    ANE    MEASUREMENT    IN    THE    AQUATIC    ENVIRONMENT, 
W71-1108U  05A 

VEGETATION  EFFECTS 

RESULTS    OF    RESEARCH    CN    SCHE    EXPERIMENTAL    BASINS    IN    THE    UPPER 
HAPZ    MOUNTAINS     (FEDERAL    REPUBLIC    OF    GERMANY), 
N71-1110U  02A 

VEGETATION  ESTABLISHMENT 

USE  CF  VEGETATION  FOR  DUNE  STABILIZATION, 


W71-11U79 


02L 


VELOCITY 

EFFECT  OF  WATER  VELOCITY  ON  THE  FISH-GUIDING  EFFICIENCY  OF 

AN  ELECTRICAL  GUIDING  SYSTEM, 

W71-11357  081 

VERHICOLITE 

WATER  COMPOSITION  CONTROLS  BY  CLAY  SINEFALS, 
W7 1-1 1300  02G 

VIRGINIA 

TECHNIQUES    FOR    QO ALITY-OF-WATER    INTERPRETATIONS    FROM 
CALIBRATED    GEOPHYSICAL    LOGS,     ATLANTIC   COASTAL    ABEA, 
W71-11218  02F 

FLCOD  ROUTING  IN  THE  JAMES  RIVER, 
W71-11317  02E 

A  COBPOTER  BODEL  OF  FLOOD  FLOWS  IN  THE  JAHES  RIVER, 
W71-11318  02E 

POWER    OF    LEGISLATORS    TO    AOTHOFIZE    POLLUTION   OF   FISHERIES. 
W71-115U8  06E 

VIROSES 

ISOLATION  OF  GRANULOSIS  VIROS  FROH  HELIOTHIS  ARHIGERA  AND 

ITS  PERISTENCE  IN  ABIAN  FECES, 

W71-11058  05A 

THE    ISOLATION    OF    VIROSES    FROM    SEWAGE    AND    TREATED    SEWAGE 

EFPLUENTS, 

W71-11580  051 

VISCOSITY 

EXPLANATION    OF    SOME    LOBRICATING    OIL    HYDROCRACKING    BESOLTS    I» 
TERBS    OF    THE    STROCTORE    OF    THE    VISCOSITY    INDEX    SCALE, 
B71-11563  05A 

VISOAL    LANDSCAPE 

EVALOATING   THE,    VISOAL    AND    COLTORAL    LANDSCAPE, 
W71-11606  06B 

VOLATILE  ORGANIC  HATTER 

VOLATILE    ORGANIC    MATERIALS    IN    SEA    WATER, 
W71-11232  05A 

VOLOMETRIC  ANALYSIS 

LOBRICATING    OIL    QOALITY   CONTROL    FOP    SBALL    BLENDING    PLANTS    - 
DETERBINATION    OF    METALS    BY    COHPLEXOHETRIC    TITRATION, 
W71-11303  05A 

THE    DETERMINATION    OF    SOLPHATE    IN    SEA    WATER    BY    MEANS    OF 

PHOTOHETRIC   TITRATION    WITH    HYDROCHLORIC    ACID    IB    DIMETHYL 

SOLPHOXIDE, 

W71-11536  02K 

A    RAPID    SEHI-AOTOBATIC    BETHOD    FOR    THE    DETERBINATION    OF   THE 
TOTAI    HALIDE    CONCENTRATION    IN    SEA    WATER    BY    BEANS    OF 
POTENTIOBETRIC    TITRATION, 
W71-11537  02K 

DETERBINATION    OF    BICARBONATE    IN    WATER    IN    PRESENCE    OF    ANIONS 
OF    OTHER    WEAK    ACIDS     (HYDROGENEAR    BONAT-BESTIHBONG    OH    NASSER 
IN    ANWESENHEIT    VON    ANIONEN    ANDEROR    SCHWACHER    SAORON) , 
W71-11576  021C 

VORTEX  POHPS 

AN  ANALYTICAL  AND  EXPERIMENTAL  STODY  OF  A  VORTEX  POMP, 
W71-11535  08C 

WASHINGTON 

ELVES  V  KING  COONTY  (INJONCTIVE  RELIEF  AGAINST  MUNICIPAL 

SEWAGE  DISPOSAL)  . 

W71-10995  06E 

ELLISGN  V  RAYONIER  INC  (PRIMARY  JORISDICTION  IN  DETERMINING 
VIOLATIONS  OF  POLLOTION  STANDARDS)  . 
W71-1102U  06E 

WASHINGTON  D 

PLANNING  AND  MANAGEMENT  OF  WATER  RESOORCES  IN  HETRCPOLITAN 

ENVIRONMENTS, 

W71- 10970  06B 

WASHCE  COONTY  (NEV) 

HYDROLOGY,     ACTIVITY,     AND    HEAT    FLOW    OF   THE    STEAMBOAT    SPRINGS 
THERBAL    SYSTEM,    WASHOE    COONTY,    NEVADA, 
W71-11111  02F 

WASTE  ASSIMILATION  CAPACITY 

WASTEWATER    LOADING    GOIDELINES    FOR    THE    GRAND    RIVER     EASIN. 
W71-11017  05C 

WASTE    DISPOSAL 

THE    EFFECTS    OF    SOSPENDED    AND    DEPOSITED    SEDIMENTS    ON 
ESTUARINE    ORGANISMS.       LITERATORE    SOBBARY    AND    RESEARCH    NEEDS, 
W71-11015  05C 

RETORNING    WASTES    TO    THE    LAND,     A    NEW    ROLE    FOR    AGRICOLTURE, 
W71-11053  05D 


STATE    OF    THE    ART    REVIEW 

WASTES, 

W71-11061 


TREATMENT    AND    DISPOSAL    OF    SWINE 
05D 


SUMMARY    OF    THE    OCEANOGRAPHY    AND  SORFACE    WIND    STROCTORE    OF 

THE    PACIFIC    SUBARCTIC    REGION    IN  RELATION    TO    WASTE    FELEASES 
AT    SEA, 
W71-11109  05G 
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WAS-WAS 


1    REGULATION    REQUIRING    THE    SUBMISSION    OF    ENGINEERING    REPORTS 
IS    A    PART    OF    APPLICATIONS    FOR    THE    DISCHARGE    OF    SEWAGE    AND/OR 
INDUSTRIAL    BASTES    AND    FOR    THE    CONSTRUCTION    OR    ALTERATION    OF 
TREATMENT    WORKS    OR    OUTLETS. 
171-11168  06E 

1    BILL    TO    ABEND    SECTION     «    OF    THE    ACT    OF    MARCH    3,     1965,     TO 
PROHIBIT    THE    DUMPING .OF    CERTAIN    SPOIL    INTO    THE    GREAT    LAKES. 
171-1118H  06E 

A   BILL    TC    PROHIBIT    THE    DISCHARGE    INTO    ANY    OF    THE    NAVIGABLE 
1ATIRS    OF   THE    UNITED    STATES    OR    INTO    INTERNATIONAL    WATERS    OF 
ANY    MILITARY    MATERIAL    OR    OTHER    REFUSE    WITHOUT    A 
CERTIFICATION    BY    THE    ENVIRONMENTAL    PROTECTION    AGENCY 
APPROVING    SUCH    DISCHARGE. 
171-11186  06E 

1   BILL   TO    AMEND    THE    ACT   OF    AUGUST    3,    1968    (82    STAT    625)  ,    TO 
PROTECT    THE    ECOLOGY    OF    ESTUARINE    AREAS    BY    REGULATING    DUMPING 
OF    WASTE    MATERIALS,     TO    AUTHORIZE    THE    ESTABLISHMENT    OF    A 
SYSTEM    OF    MARINE    SANCTUARIES,     AND    FOR    OTHER    PURPOSES. 
S71-11187  06E 

A   BILL    TO    PROHIBIT    OFFICERS    AND    EMPLOYEES    OF    THE    UNITED 
STATES    FROM,  DUMPING    OR    PERMITTING    THE    DUMPING    OF    DREDGINGS 
AND    OTHER    REFUSE    MATERIALS    INTO    ANY    NAVIGABLE    WATER. 
171-11188  06E 

TBE    MERCURY    POLLUTION    CONTROL    ACT     (A    BILL). 
171-11190  06E 

A   BILL    TO    ABEND    THE    ACT    OF    MARCH    3,     1905,    TO    EXTEND    THE 
AUTHORITY    OF   THE    SECRETARY    OF    THE    ARMY    OVER    TRANSPORTING    AND 
DUMPING    MATERIALS    IN    CERTAIN    WATERS    AND    FOR    OTHER    PURPOSES. 
171-11191  06E 

PENALTIES    FOR    POLLUTION    OF    WATER    BY    RADIOACTIVE,    TOXIC    OR 
OTHER    WASTES    AND    BY    CABPING    AND    RECREATION    WASTES. 
171-11199  06E 

SUMMARY    OF    THE    OCEANOGRAPHY    AND  SURFACE    WIND    STRUCTURE    OF 

TBE    PACIFIC    SUBARCTIC    REGION    IN  RELATION    TO    WASTE    RELEASES 
IT    SEA, 
171-11292  05C 

THE    REFUSE    ACT  ITS    ROLE    WITHIN    THE    SCHEME    OF    FEDERAL    WATER 

QUALITY    LEGISLATION. 

171-11290  05G 

REGULATIONS    PERTAINING    TO    WASTE    DISCHARGE    PERMITS. 
171-11367  06E 


OCEAN    DUMPING 
171-110  30 


THE    OCEANS    CRY    FOR    HELP, 
05G 


AN   OVERVIEW    AND    FORECAST   OF    FEDERAL    REGULATION    OF    VESSEL 

DISCHARGES    AND    SPILLS, 

171-11001  05G 

I    REVIEW    AND    PROJECTION    OF    STATE    REGULATIONS    OF    VESSEL 

DISCHARGES    AND    SPILLS, 

171-11002  05G 

BEFUSE    ACT    OF    1899    PERMIT    PROGRAM, 
171-11(11111  05G 

ON    SHORE    FACILITIES    FOR    MARINE    WASTE    DISPOSAL, 
171-11006  05G 

D.    S.     NAVY    R    AND    D    EFFORTS    IN    ENVIRONMENTAL     PROTECTION, 
"71-11050  05G 

THE    COAST    GOARD'S    RESEARCH    AND    DEVELOPHENT    PROGRAM     IN    MARINE 
POLLUTION    PREVENTION    AND    CONTROL    SYSTEBS, 
171-11(151  05G 

IAVAI    SHIPBCARD    WASTES,     FUTURE    SYSTEBS    FOR    THEIR    TREATBENT 

lit    DISPOSAL, 

171-11052  05G 

WASTE    BANAGEMENT    SYSTEBS    FOR    RECREATIONAL    AND    COBMERCIAL 

VEHICLES, 

171-11H5II  05G 

MARINE  PROTECTION  ACT  OF  1971  (A  BILL  TO  REGULATE  THE 
DUMPING  OF  MATERIAL  IN  THE  OCEANS,  COASTAL,  AND  CTHER  WATERS 
AND  FOR  OTHER  PURPOSES)  . 
"71-11088  06E 

CONSTRUCTION  AND  USE  OF  WASTE  DISPOSAL  WELLS. 
871-11500  05E 

STREAM  POLLUTION  AND  SPECIAL  INTERESTS, 
171-11520  05B 

»  BILL  TO  ABEND  THE  FISH  AND  WILDLIFE  COORDINATION  ACT  TO 
PROVIDE  ADDITIONAL  PROTECTION  TC  MARINE  AND  WILDLIFE  ECOLOGY 
BY  PROVIDING  FOR  THE  ORDERLY  REGULATION  OF  DUBPING  IN  THE 
OCEAN,  COASTAL,  AND  OTHER  WATERS  OF  THE  UNITED  STATES. 
"71-11533  06E 

A  BILL  TO  PROHIBIT  DISCHARGE  OF  ANY  MILITARY  MATERIAL  OR 
OTHER  REFUSE  INTO  NAVIGAELE  WATERS  OF  THE  UNITED  STATES  OR 
INTO  INTERNATIONAL  WATERS,  AND  FOR  OTHER  PURPOSES. 
"71-11550  06E 

I  BILL  TO  ABEND  THE  PUBLIC  HEALTH  SERVICE  ACT  TO  PROHIBIT 
THE  DISCHARGE  OF  ELEBENTAL  MERCURY  AND  ITS  COMPOUNDS  INTO 
THE  NAVIGALEE  WATERS  OF  THE  UNITED  STATES. 
"71-11621  06E 


A  BILL  TO  PROVIDE  FOR  CONSTRUCTION  OF  CONTAINED  DREDGED 
SPOIL  DISPOSAL  FACILITIES  FOR  THE  GREAT  LAKES  AND  CONNECTING 
CHANNELS,  AND  FOR  OTHER  PURPOSES. 
W71-11622  06E 

RULE  AND  REGULATION  FOR  THE  REGISTRATION  OF  FEEDLOTS. 
W71-11638  05G 

WASTE  DUMPS 

TRITIATED  WATER  AS  A  TRACER  IN  THE  DUMP  LEACHING  CF  COPPER, 
W71-11255  05B 

ON  SHORE  FACILITIES  FOR  MARINE  WASTE  DISPOSAL, 
W71-110U6  05G 

WASTE  MANAGEMENT 

MANAGING  SWINE  WASTES  TO  PREVENT  POLIUTION, 
W71-11055  05D 

WASTE  TREATMENT 

STATE  OF  THE  ART  REVIEW    TREATMENT  AND  DISPOSAL  OF  SWINE 

WASTES, 

W71-11061  05D 

THE  ENHANCEMENT  OF  VIRAL  INACTIVATION  BY  HALOGENS, 
W71-11085  05B 

ENVIRONMENTAL  FINANCING  ACT  OF  1970  (A  BILL  TO  ESTABLISH  AN 
ENVIRONMENTAL  FINANCING  AUTHORITY  TO  ASSIST  IN  THE  FINANCING 
OF  WASTE  TREATMENT  FACILITIES,  AND  FOR  OTHER  PURPOSES. 
W71-11619  06E 

CLEAN  WATER  FINANCING  ACT  OF  1971  (A-  BILL  TO  AMEND  THF 
FEDERAL  WATER  POLLUTION  CONTROL  ACT,  AS  AMENDED,  TC  FROVIDE 
FINANCIAL  ASSISTANCE  FOR  THE  CONSTRUCTION  OF  BASTE  TREATMENT 
FACILITIES,  AND  FOR  OTHER  PURPOSES. 
W71-11620  06E 

WASTE  WATER  DISPOSAL 

A  STOCHASTIC  MODEL  FOR  MARINE  BASTE  DISPOSAL, 
W71-10981  05E 

DISPOSAL  SYSTEBS  AND  HEARINGS  (RELATING  TO  BATER  FCLLUTION 

CONTROL)  . 

W7  1-1 1167  06E 

EFFECT  OF  IRRIGATION  BITH  EFFLUENTS  FROM  THE  VOLGA  CHEBICAL 
COBBINE  ON  THE  AGROMELIOR ATIVE  CHARACTERISTICS  OF  LIGHT 
CHESTNUT  CLAY  LOAM  SOILS  (VLIYANIYE  OROSHENIYA  STOCHNYMI 
VODABI  VOLZHSKOGO  KHIMKOM BINAT A  NA  AGROBELIORATIVN YYE 
POKAZATELI  TY AZHELOSUGLIN ISTYKfi  SVETLO-KA SHTANOYYKH  POCHY) , 
W71-11327  05C 

LINED  LAGOONS  PREVENT  POLLUTION  IN  PARK  AREA. 
B71-11613  05D 

BASTE  BATER  RENOVATION 

RETURNING  BASTES  TO  THE  LAND,  A  NEW  ROLE  FOR  AGRICULTURE, 
B71-11053  05D 

BASTE  BATER  TREATMENT 

RULES  AND  REGULATIONS  FOR  SEBERAGE  SYSTEMS  AND  BASTE 

TREATMENT  WORKS. 

B71-11266  05D 

A  STATUS  REPORT  ON  BASTE  TREATMENT  LAGOONS  IN  MISSISSIPPI, 
B71-11299  05D 

LIGHT  CATALYZED  CHLORINE  OXIDATION  FOR  TREATMENT  OF 

WASTEWATER, 

W71-11360  05D 

CURRENT  PRACTICE  IN  SEAFOODS  PROCESSING  WASTE  TREATBENT, 
W71-11366  05D 

LIBESTONE  TREATBENT  OF  RINSE  WATERS  FROM  HYDROCHLORIC  ACID 

PICKLING  OF  STEEL. 

W71-11368  05D 

SECONDARY  TREATMENT  OF  POTATO  PROCESSING  WASTES, 
W71-11369  05D 

ANAEROBIC-AEROBIC  LAGOON  TREATMENT  FCF  VEGETAELE  TANNING 

WASTES, 

W71-11370  05D 

NEW  AND  ULTRA  THIN  MEMBRANES  FOR  MUNICIPAL  WASTE  WATER 

TREATMENT  BY  REVERSE  OSMOSIS, 

W71-11372  05D 

TREATMENT  OF  CITRUS  PROCESSING  WASTES, 
W71-11373  05D 

DESIGN  GUIDES  FOR  BIOLOGICAL  WASTE  WATER  TREATMENT  PROCESSES 
PERFCRBANCE  OF  THE  AERATED  LAGCON  PROCESS, 
W71-11376  05D 

SULFIDE  PRODUCTION  IN  WASTE  STABILIZATION  PONDS, 
W71-11377  05D 

DIATOMITE  FILTRATION-AN  OLD  CONCEPT  GAINS  NEW  ACCEPTANCE, 
W71-11382  05D 

REMOVAL  OF  WASTEWATER  NUTRIENTS  IN  A  COMPACT  PLANT. 
W71-11380  05D 

UPFLOW  FILTRATION  USING  THE  IMMEDIUM  FILTER, 
B71-11386  05D 

MEAT  PACKING  BASTES  RESPOND  TO  MANY  TREATMENT  METHODS. 
B71-11387  05D 
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HANDLING    DYE    HASTES     IN    A    MUNICIPAL    PLANT, 
871-11388  05D 

SUPVEY    OF    DESALTING    PROCESSES    EOF    USE    IN    BASTEWATER 

TBEATMPNT, 

871-11390  05D 

FOLES    AND    BEGUIATIONS    FOB    THE    ESTABLISHMENT    OF    STANDARDS    OF 
SATES    QUALITY    AND    FOB    WASTE    HATES    TREATMENT    REQUIREMENTS    EOF 
BATERS    OF    THE    STATE    OF    IDAHO. 
871-11127  05G 

THE    HDSKEGCR    COUNTY    WASTEWATEB    BANAGEBENT    SYSTEB. 
871-11601  05D 

WASTE  WATEB(PCLLUTION) 

WASTEWATER     IOADING    GUIDELINES    FOR    THE    GRAND    FIVEB    BASIN. 
W71-11017  05C 

WASTEWATEB    DISPOSAL 

BANAGING    SWINE    WASTES    TO    PBEVENT    POLLUTION, 
871-11055  05D 

WASTEWATEB    BANAGEBENT    SYSTEH 

THE    BUSKEGCN    COUNTY    WASTEWATEB    BANAGEBENT    SYSTEB. 
871-11601  05D 

WATEB    ALLOCATION (POLICY) 

SIBULATION    OF    THE    HYDROLOGIC-ECONOHIC    FLOW    SYSTEB    IN    AN 

AGBICULTUBAI    AREA, 

871-11107  03F 

WATEB    ANAIYSIS 

PBELIBINARY    CHEHICAL    CH ARACTEBIZATION    OF    WATERS    IN    THE 
IXPERIBENTAL    LAKES    AREA,    NOETHWESTEBN    ONTARIO, 
871-11015  05C 

SEASONAL    DYNABICS    OF    THE    COHPOSITION    OP    LYSIBETBIC    AND    BROOK 
WATERS    IN    PODZOLIC    SOILS    OF    CONIFEROUS    FOFESTS     (SEZONNAYA 
DINABIKA    SOSTAVA    LI ZIMETRICHESKIKH    I    BUCH'YEVYKH    VOD    V 
ECDZOLISTYKB    POCBVAKH    POD    KHVOYNYHI    LESAMI) , 
871-11123  02G 

STANDARDIZED    WATER     ANALYSES    AND    THEIR    APPLICATION    TO    BIVEE 

SURVEYS    IN    NATAL, 

W71-11211  05A 

VOLATILE    ORGANIC    BATIRIALS    IN    SEA    WATER, 
H71-11232  05A 

INSTRUHFNTAL    TECHNIQUES    FOR    THE    IDENTIFICATION    OE 

POLLUTANTS, 

W71-11237  05A 

EETERBINATION    OF    RADIUB-228    IN    NATURAL    WATERS, 
S71-11252  05* 

LIPID    CONTENT    OF    SEDIHENTS    AND    WATEES    IN    SELECTED    SITES    IN 

BARATABIA    BAY, 

871-11271  02L 


W7  1-11211 


CHEBISTBY    OF    NATDBAL    WATEBS--1. 
W71-11212 


P0NDABE8TAL    RELATIONSHIPS, 
02K 


GAS    CHBCBATOGEAPHY 
WATEB    ANALYSIS, 
871-11110 


TECHNIQUES  AND  USES  IN  SOIL,  PLANT,  AND 
02K 


WATEB    BALANCE 

I    PBELIHINAFY    STUDY    OF    THE    WATEB    BALANCE    OF    A    SHALL    CLAY 

CATCBBENT, 

871-11106  02* 

HOEIZONTAL    HOISTUBE    TBANSPOBT    AND    THE    HOISTUBE    EEGIBE    IN    THE 
UKRAINE    IN    THE    SUHBEE    OF    1961-65     (GOEIZONTAL 'NYY    PEEENOS 
VLAGI    I    EEZHTH    UVLAZHNENIYA    NA    UKEAINE    LETON    1961-1965    G.), 
871-11326  02B 

HOISTUBE    BEGIBE   OF    THE    WEST    SIBEBIAN    PLAIN     ( UVLA ZHNENNOST' 

ZAPADNO-SIBIRSKOY    BAVNINY)  , 

871-11332  02A 

RUNOFF    AND    8ATER    BALANCE    OF    RIVER    BASINS    OF    THE    KIRGHIZ    SSE 
(STOK    I     VODNYY    BALANS    RECHNYKH    BASSEYNOV    KIRGIZII), 
■71-11333  025 

BATEP    CHEBISTFY 

EXPIEIBENTAL    INVESTIGATION    OF  THE    FATE    AND    BECHANISB    OF 

OXIDATION    OF    HYDROGEN    SULFIDE  IN    THE    BLACK    SEA     USING    S-35, 
871-11093  02K 

HYDROGEOCHEHICAL  BALANCE  OF  USSR  LANDS  (0 
GltROGICKHIMICBESKOH  BALANSE  TERRITOBII  SSSB) , 
871-11116  02F 

SEASONAL    DYRABICS    OF    THE    COHPOSITION    OF    LYSIBETBIC    AND    BEOOK 
WATERS     IN    PODZOLIC    SOILS    OP    CONIFEEOUS    FORESTS     (SEZONNAYA 
DINABIKA    SOSTAVA    LI ZIBETEICHESKIKH    I    BUCH'YEVYKH    VOD    V 
FODZOLISTYKR    POCflVAKH    POD    KHVOYNYHI    LESABI), 
871-11123  02G 

tISTBIBOTICN    OF    SODIUB    CABBONATE    SALINIZATION    IN    THE 
GBOUNDWATEB    AND    SOILS    OF    THE    L08EE    DON    FLOODPLAIN    AND    DELTA 
(BASPBOSTRANENIYF    SODOVOGO    ZASOLENIYA    V     GRUNTOVYKH    VODAKH    I 
POCHVAKH    POYBY    I    DEL'TY     NIZHNEGO   TECHENIYA    R.    DON), 
871-11121  02G 

GB00ND-8ATER    QUALITY    AND    STRUCTURAL    CONTROL    IN    SOUTHEASTERN 

VIRGINIA, 

871-11205  02F 

STANCARtlZEC  BATEP  ANALYSES  AND  THEIR  APPLICATION  TO  RIVER 
SOPVjrs  IN  NATAL, 


CHARACTERISTICS  OF  LIBESTONE  SOLUTION  IS  THE  SOUTHERN  ROCKY 

HODNTAINS  AND  SELKIRK  MOUNTAINS,  ALBEBTA  AND  BRITISH 

COLUBBIA, 

871-11211  02J 


PARTICLE  SIZE  EFFECT  ON  THE  REACTION  GOETHITE 

8ATER, 

871-11221  02J 


HPBATITE    t 


BETAl    ORGANIC    COBPLEXES    FORBED    BY    HAFINE    BACTERIA, 
871-11235  05B 

CARBONATE-ORGANIC    INTERACTIONS    IN    SEA    HATER, 
871-11210  05B 

ORGANIC    CHELATION    OF    CO-60    AND    ZN-65    BY    LEUCINE    IN    RELATION 

TO    SORPTION    BY    SEDIHENTS, 

871-11211  02K 

INFLUENCE    OF    ORGANIC    BATTER    ON    IBORGABIC    PRECIPITATION, 
H71-11213  02K 

LOB    HOLECULAR    HEIGHT    HYDROCARBONS    AND    CARBON    HONOXIDE    IN    SEA 

HATER, 

871-11211  05B 

COBBILATION  TIHES  AND  REORIENTATION  ACTIVATION  ENEFGIES  FOR 
TETRAALKYLAHBONIOB  IONS  IN  AQUEOUS  SOLUTIONS, 
871-11319  01B 

8ATER  CIRCULATION 

CURRENTS  AND  HATER  EXCHANGE  IN  DNESTRCVSKIt  LIHAN, 
871-11111  021 

8ATER  CONSERVATION 

PENNSYLVANIA'S  PUBLIC  INSTITUTIONAL  ARRANGEHENTS  FOR  THE 
DEVELOPMENT  AND  CONSERVATION  OP  8ATER  RESOURCES. 
H71-11139  06E 

BATER  CONTROL 

RECENT  HYDROLOGIC  INVESTIGATIONS  IN  THE  DELTA  AND  POSSIBLE 

BATER  LEVEL  CONTROL  HEASUBES, 

871-11339  02H 

HATER  DELIVEBY 

OPTIHAL  RELEASE  RULE  FOR  OPERATING  A  FINITE  DAB, 
87f-  10982  01A 

BATER  DISTRICTS 

A  BILL  TO  ABEND  THE  FEDERAL  HATER  POLLUTION  CONTROL  ACT,  AS 

AMENDED,  TO  PROVIDE  FINANCIAL  ASSISTANCE  FOR  RIVER  BASIN 

PROGRAMS. 

H71-11581  06E 

BATER    LAB 

LOUISIANA    STATE    UNIVERSITY    LAB    CENTER    RESEARCH    ACTIVITIES, 
871-11278  02L 

BATER    LEVEL    FLUCTUATIONS 

BATEB-TAELE    EFFECTS    ON    SEACOASTS, 
H71-11209  02F 

THE    EFFECTS    OF    AGE    AND    BATEB    FLUCTUATIONS    ON    THE 
LIMNOLOGICAL    FACTORS    OF    IMPOUNDED    8ATERS, 
871-11298  02H 

LAKE    ATHABASCA    BATER    LEVELS     1930-1970, 
871-11337  02B 

FACTORS    CONTEOLLING    THE    LEVEL    OF    LAKE    ATHABASCA, 
871-11338  02H 

BATEB    LEVELS 

GROUNDBATEE    LEVELS    IN    NEBBASKA,     1970, 
871-11256  01B 

CHANGES    IN    H YDROBETEOHOLOGICAL    PHENOHENA    ON    THE    ODESSA    COAST 
(0   ZAKONOBEENOSTYAKH    IZNENIYA    NEKOTOBYKH 

GIDROBETEOBOLOGICHESKIKH    YAVLENIY    NA    ODESSKOH    POBEFEZH • YE)  , 
871-11323  02B 

LAKE    ATHABASCA    BATEB    LEVELS    1930-1970, 
871-11337  02H 

FACTOBS    CONTROLLING    THE    LEVEL    OF    LAKE    ATHABASCA, 
871-11338  02H 

RECENT    HYDBOLOGIC    INVESTIGATIONS    IN    THE    DELTA    AND    POSSIBLE 

BATER    LEVEL    CONTROL    MEASURES, 

871-11339  02H 

BATEB  LOSS 

CCMPABATIVE  BATEB  LOSS  OF  DOUGLAS-FIB  AND  CBEGON  HHITE  OAK, 
H71-11063  02D 

HATEE  MANAGEMENT(APPLIED) 

OPTIMUM  BATER  MANAGEMENT  UNDER  THE  TEXAS  BATER  PLAN, 
H71-10986  OUA 

BATEF  FERMITS 

RULES  AND  REGULATIONS  CONCERNING  STATE  CERTIFICATION  TO 
APPLICANTS  FOR  FEDERAL  LICENSES  OR  PERMITS  TO  CONDUCT 
ACTIVITIES  ON  NAVIGABLE  8ATERS  OP  THE  UNITED  STATES  FLOHING 
THROUGH  OB  BOBDERING  THE  STATE  OF  NEBRASKA. 
871-11639  05G 


SUBJECT    INDEX 


BATEE  POLICY 
POLLUTION, 
■  71-116214  05G 

1ATEB    POLLUTION 

DEAINAGE    AND    POLLUTION    FEOH    BEEF   CATTLE    FEEDLOTS, 
171-10991  05B 

D-X    SDNPAY    OIL    CO    V    BILLDE     (OIL    POLLUTION    OF    UNDEEGBOUND 

1ATES    SUPPLY)  . 

171-11000  06E 

EBONN    7    LUNDELL     (OIL    AND    GAS    POLLUTION    OF    FBESH     BATEB 

SUPPLY)  . 

171-11002  06E 

EABAKIS    7    AHEBICAN    CYANAMID    CO     (CHEMICAL   COMPANY'S    LIABILITY 
FOE    CBOP    DAMAGE    FEOH    EFFLUENT    DISCHABGE). 
871-11020  06E 

ELLISON    V    EAYONIEB    INC     (PEIHAEY    JUBISDICTION    IN    DETEEHINING 
VIOIATICNS    CF    POLLUTION    STANDABDS) . 
171-11021  06E 

TUBBIDITY    P'ENETEATION    IN    INFILTBATION    GALLEBIES, 
1171-11087  05B 

ANTIPOLLUTION    LEGISLATION    AND    TECHNICAL    PBOBLEMS    IN    1ATEB 

POLLUTION    AEATEHENT, 

171-11161  05G 

A   BILL    TO    EEQUIEE   THE    COUNCIL    ON   ENVIBONMENTAL    QUALITY    TO 

BAKE    A    FULL    AND    COMPLETE    IN7ESTIGATI0N    AND    STUDY    OF    NATIONAL 

POLICY    BITH    BESPECT    TO    THE    DISCHAEGING    OF    MATEEIAL    INTO    THE 

OCEANS. 

B71-11180  06E 

1    BILL    TO    PEOVIDE   FOB    BEGULAE    DETE BMINATIONS    OF    THE    EXTENT 
OF    AIE    AND    BATEB    POLLUTION    THEOUGHOUT    THE    UNITED    STATES. 
B71-11182  06E 

POLLUTION    DETECTION    EY    BIMOTE    SENSING, 
B71-11220  05A 

ANIMAL    BASTE    UTILIZATION    FOB    POLLUTION    ABATEMENT    - 
TECHNOLOGY    AND    ECONOMICS,    PHASE    I, 
171-11105  05B 

MAEITIME    LIABILITY    FOE    OIL    POLLUTION— DOMEST IC    AND 

INTERNATIONAL    LAB, 

171-11137  05G 


POLLUTION    OF    THE    SEAS 
B71-11179 


OIL    POLLUTION. 


MIXING    PBOCESSES    IN    GBEEN    BAY, 
S71-11<t7<l 


0  2H 


JOINT    LIABILITY    OF    INDEPENDENT    BEONGDOEBS    FOB    POLLUTION    OF 

BATES    COUESE. 

171-11626  05G 

IATEE    POLLUTICN    CONTBOL 

POBEBS    IN    BESPECT    OF    NEB    OIL    AND    GAS    POOLS    AND    FIELDS 
(EEGULATOBY    POBEE    TO    PBE7ENT    BATEB    POLLUTION). 
171-11013  06E 

SAMPLING    AND    MEASDBEMENT    IN    THE    AQUATIC    ENVIEONMENT, 
171-11081  05A 

EEDEBAL    INSTALLATIONS,    FACILITIES,     AND    EQUIPMENT    POLLUTION 
CONTBOL    ACT    (AMENDING    THE   FEDEBAL    BATEB    POLLUTION    CONTBOL 
ACT    TO    PEOVIDE    FOE    IMPEOVED    COOPEBATION    BY    FEDEBAL    AGENCIES 
TO   CONTBOL    BATEE    AND    AIE    POLLUTION    FBOM    FEDEBAL 
INSTALLATIONS    AND    FACILITIES). 
171-11110  06E 

DETEBGENT    POLLUTION    CONTBOL    ACT    OF    1971     (A    BILL    TO    AMEND    THE 
FEDEBAL    1ATEB    PCLLUTION    CONTBOL    ACT    TO    ESTABLISH    STANDABDS 
AND    PBOGBAHS    TO    ABATE    AND   CONTBOL    BATEB    POLLUTION    BY 
SYNETHETIC    DETEEGENTS)  . 
171-11159  06E 

DISPOSAL    SYSTEMS    AND    HEABINGS     (EELATING    TO    BATEE    POLLUTION 

CONTBOL)  . 

171-11167  06E 

STATUTOEY  POLLUTION  CONTBOL  IN  PENNSYLVANIA, 
111-11169  06E 

T9E  USE  OF  PBIVATE  ACTIONS  TO  CONTBOL  ENVIBONMENTAL 

POLLUTICN  IN  PENNSYLVANIA, 

171-11170  06E 

CONNECTICUT  (ANALYSIS  AND  COMPAEISCN  BITH  PBESENT  AND 
PEOPOSED  TENNESSEE  BATEB  POLLUTION  LAB) , 
171-11172  06E 

DELABAEE  (ANALYSIS  AND  CCMPABISON  BITH  PEESENT  AND  PEOPOSED 

TENNESSEE  BATEE  POLLUTION  LAB), 

B71-11113  06E 

GEOEGIA  (ANALYSIS  AND  COMPABISON  BITH  PBESENT  AND  PEOPOSED 

TENNESSEE  BATEB  POLLUTION  LAB)  , 

171-11171  06E 

ILLINOIS  (ANALYSIS  OF  STATE  BATEB  POLLUTION  LAB  AND 
COMPARISON  BITH  PBESENT  AND  PEOPOSED  TENNESSEE  LAW) , 
171-11175  06E 

A  SUEVEY  OF  NATIONAL  LABS  ON  THE  CONTEOL  OF  POLLUTICN  FEOM 
OIL  AND  GAS  OPEEATIONS  ON  THE  CONTINENTAL  SHELF, 
171-11178  06E 


DETEBGENT  ENZYME  CONTBOL  ACT  OF  1971  (A  BIIL  TO  PBCHIBIT  THE 

USE  OF  ENZYMES  IN  DETEBGENTS) . 

B71-11183  06E 

A  BILL  TO  AMEND  THE  ACT  OF  AUGUST  1,  1958,  TO  AUTHOEIZE 
EESTEICTIONS  AND  PEOHIBITIONS  ON  THE  USE  OF  INSECTICIDES, 
HEEBICIDES,  FUNGICIDES,  AND  PESTICIDES  BHICH  POLLUTE  THE 
NAVIGABLE  BATEES  OF  THE  UNITED  STATES. 
171-11185  06E 

A  BILL  TO  PEOHIBIT  OFFICEES  AND  EMPLOYEES  OF  THE  UNITED 
STATES  FEOM  DUMPING  OE  PEBMITTING  THE  DUMPING  OF  DBEDGINGS 
AND  OTHEE  BEFUSE  HATEEIALS  INTO  ANY  NAVIGABLE  BATEB. 
171-11188  06E 

A  BILL  TO  AMEND  THE  ACT  OF  JUNE  29,  1888,  EELATING  TO  THE 
PEEVENTION  OF  OBSTBUCTIVE  AND  INJUBICUS  DEPOSITS  IN  THE 
HAEBOE  OF  NEB  YORK,  TO  PEOVIDE  FOB  THE  TEEMINATION  OF 
CEBTAIN  LICENSES  AND  PEEMITS. 
W7 1-1 1189  06E 

THE  MEECUEY  POLLUTION  CONTEOL  ACT  (A  BILL) . 
B71-11190  06E 

SANTA  BABBAEA  CHANNEL  MOBATOBIUM  AND  ECOLOGICAL  PBESEBVE  ACT 
(A  BILL  TO  PEOVIDE  FOE  A  FEDEBAL  ECOLCGICAL  PBESEBVE  IN  A 
POBTION  OF  THE  OUTEB  CONTINENTAL  SHELF  IN  THE  SANTA  BABBAEA 
CHANNEL,  TO  PEOVIDE  FOE  A  MOBATOBIUM  CN  DEILLING  OPEEATIONS, 
AND  FOE  OTHEE  PDBPOSES)  . 
B71-11192  06E 

DEFINITION  OF  NUISANCE  AND  PENALTY. 
171-11195  06E 

POLLUTION  OF  BATEE  CONTAINING  FISH. 
171-11197  06E 

PENALTIES  FOE  POLLUTION  OF  BATEE  BY  EADIOACTIVE,  TOXIC  OB 
OTHEB  BASTES  AND  BY  CAMPING  AND  BECBEATTON  1ASTES. 
B7  1-1 1199  06E 

CONTEOL  OF  OIL  PEODUCTION  POLLUTION, 
B71-11200  06E 

THE  OCCOEEENCE  OF  SEBAGE  FUNGUS  IN  EIVEBS  IN  THE  UNITED 

KINGDOM, 

171-11210  05B 

1ATEB  QUALITY  IN  THE  LOBEB  BILLAMETTE, 
B71-11262  05B 


POBITY  AND  UTILITY 

POLLUTION. 

B71-11283 


DIVEBSITY  OF  INTEBEST  IN  BIVEE 
06E 


A  BILL  TO  AMEND  THE  FEDEBAL  BATEB  POLLUTION  CONTBOL  ACT,  AS 

AMENDED. 

B71-11289  06E 

EEGULATIONS  PEETAINING    TO    BASTE    DISCHABGE    PEBMITS. 
171-11367  06E 

EEGULATIONS  GOVEENING    BATEE    POLLUTION    CONTEOL    IN    NEB    MEXICO. 
N71-11122  05G 


CALIFOBNIA'S    BATEB    POLLUTION    PEOBLEM. 
171-111123 


05G 


DUE  FEOCESS  AND  POLLUTION 
N71-11U29 


THE  EIGBT  TO  A  EEMEDY, 
05G 


OCEAN  DUMPING 
B71-11130 


THE  OCEANS  CEY  FOB  HELP, 
05G 


HEARINGS  BEFORE  THE  SUBCOMMITTEE  ON  AIE  AND  BATER  POLLUTION 
OF  THE  COMMITTEE  ON  PUBLIC  BDEKS,  UNITED  STATES  SENATE. 
S71-11131  05G 

THEBHAL  POLLUTION    THE  ' DISHONOBABLE  DISCHABGE' — NEB  YOBK'S 
CRITERIA  GOVERNING  HEATED  LIQUIDS, 
B71-11<t3K  05C 

THE  EVOLUTION  OF  THE  ENFORCEMENT  PEOVISIONS  OF  THE  FEDEBAL 
BATER  POLLUTION  CONTBOL  ACT    A  STUDY  OF  THE  DIFFICULTY  IN 
DEVELOPING  EFFECTIVE  LEGISLATION, 
B71-11135  05G 

QUI  TAM  ACTIONS  AND  THE  1899  BEFUSE  ACT    CITIZEN  IABSUITS 
AGAINST  POLLUTEBS  OF  THE  NATION'S  BATEBBAYS. 
B71-11136  05G 

BATEB  QUALITY  STANDABDS  IN  PEIVATE  NUISANCE  ACTIONS. 
B71-11138  05G 

FUTUEE  EESEABCH  AND  DEVELOPMENT  FOE  MAEITIME  POLLUTION 
PEEVENTION  AND  CONTEOL  SYSTEMS, 
N71-11i|l!9  05G 

U.  S.  NAVY  B  AND  D  EFFOBTS  IN  ENVIBONMENTAL  PROTECTION, 
B71-11150  05G 

THE  COAST  GUARD'S  RESEARCH  AND  DEVELOPMENT  PEOGEAM  IN  MABINE 
POLLUTICN  PEEVENTION  AND  CONTEOL  SYSTEMS, 
W71-11151  05G 

ANALYSIS  AND  FOBECAST  OF  THE  MABINE  POLLUTION  CONTROL 

HABKET, 

171-11U56  05G 


SU-55 
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FARINE    FOLLUTION    LIABILITY    INSURANCE, 
H71-11U58  05G 

1    Bill    TO    ABEND    THE    FEDERAL    WATER    POLLUTION    CONTROL    ACT,     AS 

ANENtED. 

H71-11062  06E 

BARINE    PROTECTION    ACT    OP    1971     (A    BILL    TO    REGULATE    THE 
DUBFING    OF    MATERIAL     IN    THE    OCEANS,    COASTAL,     AND    OTHER    WATERS 
AND    FOR    CTHEF    PURPOSES).. 
B71-11M88  06E 

A    BILL    TO    ABEND    THE    FEDERAL    HATER    POLLUTION    CONTROL    ACT,     AS 

ABENDED. 

■71-11503  06E 

A    VISUAL    DEBONSTRATION    OF    THE    BENEFICIAL    EFFECTS    OF    SEWAGE 
TRIATBENT    FOR    PHOSPHATE    REBOVAL    ON    PARTICULATE    BATTER 
PRODUCTION    IN    WATERS    OF    IAKES    ERIE    AND    ONTARIO, 
871-11507  05C 

ORGANIZATIONAL    FRABEWORK    OF    STATE    AND    REGIONAL    WATER 

POLLUTION    CONTROL    BOARDS. 

H71-11510  05G 

DETERGENT    POLLUTION    CONTROL    ACT    OF    1971     (A    BILL    TO    ABEND    THE 
FEDERAL    WATER    POLLUTION    CONTROL    ACT    TO    ESTABLISH    STANDARDS 
AND    PROGRABS    TO    ABATE    AND    CONTROL    WATER    POLLUTION    BY 
SYNTHETIC    DETERGENTS). 
W71-11516  06E 

STREAH    POLLUTION    AND    SPECIAL    INTERESTS, 
■71-11520  05B 

ENFORCEBENT     (WATER    QUALITY    REQUIRE  BENTS)  . 
W71-11522  05G 

A    BILL    TO    ABEND   THE    FISH    AND    WILDLIFE    COORDINATION    ACT    TO 
PROVIDE    ADDITIONAL    PROTECTION    TO    BARINE    AND    WILDLIFE    ECOLOGY 
BY    PROVIDING    FOR    THE    ORDERLY    REGULATION    OF    DUBPING    IN    THE 
CCEAN,     COASTAL,     AND    OTHER    WATERS    OF    THE    UNITED    STATES. 
W71-11533  06E 

THE    ISOIATICN    OF    VIRUSES    FROM    SEWAGE    AND    TREATED    SEWAGE 

EFFLUENTS, 

H71-11580  05A 

WASTE    DISCHARGE    FERBIT    AND    REPORTING    REQDIREBENTS. 
H71-11585  05D 

LINED    LAGOONS    PREVENT    POLLUTION    IN    PARK    AREA. 
W71-11613  05D 

IAWS    ANt    REGULATIONS    RELATING    TO    WATER    POLLUTION    CONTROL 
AFFECTING    THE    DISTRICT    OF    COLUMBIA, 
B71-11615  05G 

CLEAN    WATER    FINANCING    ACT    OF    1971     (A    BILL   TO    AMEND    THE 
FEDERAL    WATER    POLLUTION    CONTROL    ACT,    AS    AMENDED,    TO    PROVIDE 
FINANCIAL    ASSISTANCE    FOF    THE    CONSTRUCTION    OF    BASTE    TREATMENT 
FACILITIES,     AND    FOR    OTHER    PURPOSES. 
H71-11620  06E 

POLLUTION, 

B71-1162U  05G 

BATER    POLLUTION    CONTROL    IN    MISSISSIPPI, 
B71-11628  05G 

PRIORITIES    FOR    DEVELOPING    LEGAL    AND    ECONOMIC    RESEARCH   ON 

WATER    PROBLEMS, 

B71-11630  06E 

A    CHALLENGE    TO    THE    CALIFORNIA    BATER    PLAN, 
W71-11632  05G 

CERTIFICATION    CF    CONFORMANCE    WITH    WATER    QUALITY    STANDARDS. 
B71-1163U  05G 

FINANCIAL    ASSISTANCE    PROGRAMS     (GRANT    APPLICATION 

PROCEDURES)  . 

W71-11635  05G 

CONTROL    OF     STREAM    POLLUTION, 

W71-11637  05G 

PULE  ANC  REGULATION  FOR  THE  REGISTRATION  OF  FEEDLOTS. 
H71-11638  05G 

WATER  POILUTIOR  CONTROL  LAWS  OF  OREGON— PROBLEMS  OF 

INFCPCEHENT, 

W71-116U1  05G 


PPACTICAL   COMMENT 
W71-116U2 


A    LAWYER'S    POLLUTION    PRIMER, 
05G 


BATFR  POLIUTTCN  CONTROL  ACT 

THE    EVOLUTION    OF    THE    ENFORCEBENT    PROVISIONS    OF    THE    FEDERAL 
WATER    POLLUTION    CONTROL    ACT         A    STUDY    OP    THE    DIFFICULTY    IN 
DEVELOPING    EPPECTIVE    LEGISLATION, 
H71-11U35  05G 

A  BILL  TO  ABEND  THE  FEDERAL  BATER  POLLUTION  CONTROL  ACT,  AS 

ABENDED,  TO  PROVIDE  FINANCIAL  ASSISTANCE  FOR  RIVER  BASIN 

IROGFABS. 

■71-1158H  06E 

IPGAI  ASPECTS  OF  A  FEDERAL  WATER  QUALITY  SURVEILLANCE 

SYSTFB, 

W71-11618  05G 


WATER  POLLUTION  EFFECTS 

POTENTIAL  TOXICITY  OF  KRAFT  HILL  EFFLUENT  APTEB  OCIAIIC 

DISCHARGE, 

S71-110H2  05C 

NOTE  ON  THE  ESCAPE  RESPONSE  OP  THE  SEA  UBCBII, 
STRONGYLOCENTROTUS  DROEBACHIEISIS,  TO  IIOBGAIIC  SALTS, 
B71-110UU  05C 

THE  EPPECTS  OF  SUSPENDED  AND  DEPOSITED  SEDIBEITS  01 
ESTUARINE  ORGANISMS.   LITERATURE  SUMMARY  AID  RESEARCH  IEEDS, 

■  71-110U5  05C 

SHOBT    TIME    FLUCTUATIONS    OP  THE    HICB0FAU1U    Ii    A    BOCKPOOl    Ii 
THE    NORTHERN    BALTIC    PROPEB, 

■  71-110U9  05C 

THE   TOXICITY    OF    RESIDUAL    HATERS    BESULTIIG    PROM    THE    SUGAB 
INDUSTRY    APPRAISED    BY    TESTS    ON    YOUNG    PLAITS     (II    BU8AIIAI), 
H71-11050  05C 

SAMPLING  AND  MEASUREMENT  II  THE  AQUATIC  EIVIBOIBEIT, 

■  71-1108M  05» 

ENVIRONMENTAL  EPPECTS  OF  OIL  POLLUTION, 
■71-11088  05C 

THE  OCCURRENCE  OP  SEHAGE  FUNGUS  II  BIVEBS  II  THE  OIITED 
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LAKES    IN    THE    EXPERIMENTAL    LAKES    AREA,    NORTHWESTERN    OHTARIO, 
W71-11019  OSC 

PRIBARY    PRODUCTION    AND    PHYTOPLANKTON    IN    THE    EXPERIBENTAL 
LAKES    AREA,     NORTHWESTERN    ONTARIO,     AND    OTHER    LOB-CA EBON  ATE 
WATERS,     AND    A    LIQUID    SCINTILLATION    HETHOD    FOP    DE'EFBINING   C- 
111    ACTIVITY    IN    PHOTOSYNTHESIS, 
W71-11021  OSC 

LIGHT,    TEHPERATUBE,     AND   OXYGEN    REGIMES    OF    SELECTED    LAKES    II 
THE    EXPERIMENTAL    LAKES    AREA,    NORTHWESTERN    ONTARIO, 
W71-11025  05C 

CHEMICAL    FACTORS    INVOLVED    IB    THE    CCNTFOL    OF    PHYTOELABFTOB 

PRODUCTION    IN    THE    EXPERIMENTAL    LAKES    AREA,    NOPTHWFSTFRN 

ONTABIO, 

W71-11028  OSC 

PERIPHYTON    OF    THE    EXPERIMENTAL    LAKES    APEA,     NORTHWESTER* 

ONTARIO, 

B71-11029  OSC 

SEMI-AUTOMATED    DETERMINATION    OF    MERCURY    IN    FISH    TISSUE, 
W71-11U71  05A 

FISHERIES  RESEARCH  BOARD  OF  CANADA,  WINNIPEG  (MANITOBA). 

FRESHWATER  INST.   AND  ONTARIO  WATER  RESOURCES  COBBISSIOR, 

TORONTO. 

A  VISUAL  DEMONSTRATION  OF  THE  BENEFICIAL  EFFECTS  OF  SEWAGE 
TREATMENT  FOR  PHOSPHATE  REMOVAL  ON  PARTICULATE  MATTER 
PRODUCTION  IN  WATERS  OF  LAKES  ERIE  AND  ONTARIO, 
W71-11507  05C 

FLORIDA  UNIV.,  GAINESVILLE.   DEPT.  OF  ECONOMICS. 

APPLIED  CPITEEIA  FOR  BONICIPAL  WATER  BATE  STRUCTURES, 
B71-11203  06C 

APPLIED  CRITERIA  FOR  BUNICIPAL  WATER  RATE  STRUCTURES, 

HANDBOOK, 

W71-1120U  06C 

FOOD  AND  DRUG  ADBINISTRATION,  DALLAS,  TEX. 

DETERMINATION    OF    MERCURY    IN    BIOLOGICAL    MATERIALS, 
W71-115US  05A 

FOOD  AND  DRUG  ADMINISTRATION,  LOS  ANGELES,  CALIF. 

CRITEBIA    FOR    JUDGING    ACCEPTABILITY    OF    ANALYTICAL    METHODS, 
W71-11569  05A 

FOOD    AND    DRUG    ADMINISTBATION,    PEPRINE,     FLA.        PERRINE    PRIMATE 
RESEARCH    ERANCH. 

A    METHOD    FOR    CONFIRMATION    OF    ORG ANCEHOSPHOROS    COMPOUNDS    AT 

THE    BESIDUE    LEVEL, 

B71-11007  07B 

FOOD    AND    EBDG    DIRECTORATE,    OTTAWA     (ONTARIO).     BESEARCB   LAB. 
A    RE-EXAMINATION    OF    THE    BY-PBODUCT    OBTAINED    DURING    THE 
PREPARATION    OF    DDA    AND    UNIEQUIVOCAL    DIFFERENTIATION    OF   DDE 
AND    DDNU, 
W71-115U6  USA 

FOREST    SERVICE     (USDA) ,     CADILLAC,     MICH.        NORTH    CENTRAL    FOPEST 
EXPERIMENT    STATION. 

SEDIMENT    IN    A    MICHIGAN    TROUT    STREAM--ITS    SOURCE,     RCVEBENT, 

AND    SOBE    EFFECTS    ON    FISH    HABITAT, 

W71-11351  02J 

FRESHWATER    FISHERIES    LAB.,     EITLOCHBY     (SCOTLAND). 

SOURCE    OF    POLYCHLORINATED    BIPHENYL    CONTAMINATION    IN    THE 

HAPINE    ENVIRONMENT, 

W1-115U1  05E 

GENERAL  ELECTRIC  CO.,  SYRACUSE,  N. Y.   ELECTRONICS  LAE. 

RESEARCH  PROGRAM  FOB  ALERTING,  DETECTION  AND  IDENTIFICATION 

OF  PATHOGENS, 

W71-11U89  05A 

GEOLOGICAL  SURVEY  OF  CANADA,  OTTAWA  (CNTAFIO). 

MEBCUBY  IN  THE  NATUBAL  ENVIRONBENT    A  REVIEW  OF  PECFNT 

WORK, 

W71-11U91I  05A 

GEOLOGICAL    SURVEY,     ALBANY,     N.Y.        AND    GEOLOGICAL    SURVEY, 
WASHINGTON,     D.C. 

BIBLIOGRAPHY    OF   TRITIUM    STUDIES    RELATED    TO    HYDROLOGY    THROUGH 

1966, 

W71-1125U  05B 

GEOLOGICAL  SURVEY,  AUSTIN,  TEX. 

RECONNAISSANCE  OF  THE  CHEMICAL  QUALITY  OF  SURPACF  WATERS  OF 

THE  FED  RIVER  BASIN,  TEXAS. 

B71-11353  "2K 

RECONNAISSANCE  OF  THE  CHEMICAL  QUALITY  OF  SUBFACE  WATEBS  OF 

THE  COASTAL  BASINS  OF  TEXAS, 

W71-1135H  021 

GEOLOGICAL  SURVEY,  DENVER,  COLO. 

RADTOCHFMICAL    ANALYSES    OF    WATER    SAMPLES    FROB    SELECTED 
STREAMS    AND    PRECIPITATION    COLLECTED    OCTOBER    23-NOVFMEFR    9, 
1970,     IN    CONJUNCTION    WITH    THE    FIRST    PRODUCTION-TEST    FLARING 


CF    GAS    FROH    TEST    HELL,     PROJECT    RULISON, 
871-11135  05B 
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871-11325 


02G 


RADIOCHEMICAL    ANALYSES    OF    HATER    SAMPLES    FROH    SELECTED 
STREAMS    AND    PRECIPITATION    COLLECTED    IN    CONNECTION    KITH 
CALIBRATION-TEST    FLARING   OF    GAS    FROM    TEST    HELL,    AUGUST    15- 
CCTOBER    13,    1970.       PROJECT    FULISON, 
H71-11137  05B 

CONDITIONAL    STABILITY    CONSTANTS    CF    A    NORTH    CAROLINA    SOIL 
FULVIC    ACID    HITH    CO  (26)     AND    FE(36), 
B71-112U6  02G 

A    METHOD    TO    DESCRIBE    T BE    FLOH    OF    RADIOACTIVE    IONS    IN    GROUND 

HATER, 

H71-11356  07B 

3ECLCGICAL    SURVEY,    LAHRENCE,     KANS. 

HATER    RESOURCES    DATA    FOR    KANSAS,     PART    2.        HATER    QUALITY 

FICORDS. 

H71-11265  07C 

5EOLOGICAL    SURVEY,    LINCOLN,    NEER. 

GROUNDHATER    LEVELS    IN    NEBRASKA,     1970, 
H71-11256  OUE 

;eclogical  survey,  NENLO  park,  calif. 

APPLICATION    OF    AN    ACOUSTIC    STREAMFLOH-MEASURING    SYSTEH    ON 
1HE    COLUMBIA    RIVER    AT    THE    DAILES,    CBEGON, 
H71-11151  07B 

A    PROPOSED    STREAHFLOH    DATA    PROGRAM    FOR    CALIFORNIA, 
H71-11360  07A 

IEOLOGICAL    SURVEY,    NORFOLK,    VA.       HATER    RESOURCES    DIV. 
TECHNIQUES     FOR    QUALITY-OF-HATER    INTERPRETATIONS    FROM 
CALIBRATED    GEOPHYSICAL    LOGS,     ATLANTIC    COASTAL    AREA, 
H71-11218  02F 

IECLOGICAL    SURVEY,    TALLAHASSEE,    FLA. 

EVALUATION    CF    STRE AMFLOH-DAT A    PROGRAM    IN    FLORIDA, 
H71-11132  0  2E 

IECLOGICAL    SURVEY,    HASHINGTON,    D.  C. 

ANALYSIS    OF    CURRENT-METER    DATA    AT   COLUMBIA    RIVER    GAGING 
STATIONS,    HASHINGTON    AND    OREGON, 
871-11108  07B 

HYDROLOGY,     ACTIVITY,    AND    HEAT    FLOH    OF    THE    STEAMBOAT    SPRINGS 
THERMAL    SYSTEM,    8ASHCE    CCUNTY,    NEVADA, 
H71-111U1  02F 

GROUNDHATER    IN    THE    HAIANAE    DISTRICT,    OAHD,    HAHAII, 
H71-111U3  02E 


HHAT    YOU    DON'T    KNOH    CAN     HURT    YOU 

NATURAL    HATERS, 

S71-112U9 


ORGANIC  COLLOIDS  AND 
05B 


FLOODS  OF  NOVEMBER  1965  TO  JANUARY  1966  IN  THE  GILA  RIVER 

EASIN,  ARIZCNA  AND  NEH  MEXICO,  AND  ADJACENT  EASINS  IN 

ARIZONA, 

871-11251  OUA 

DETERMINATION    OF    RADIUH-228    IN    NATURAL    8ATERS, 
871-11252  05A 

AVAILABILITY    OF    STREAHFLOH    FOR    RECHARGE    OF    THE    BASAL    AQUIFER 
IN    THE    PEARL    BARBOR    AREA,    HAHAII, 
871-11253  OUB 

AQUIFER-TEST    DESIGN,    OBSERVATION    AND    DATA    ANALYSIS, 
871-1126U  07A 

ANALYSIS    OF    STFEAH-TEHPERATURE    VARIATIONS    IN    THE    UPPER 
DELAHARE    RIVER    BASIN,    NEH    YORK, 
H71-11350  02R 


HASHINGTON,     D.  C.        NATURAL    RESOUPCES 


FORGE    HASHINGTON    UNIV. 
OLICY    CENTER. 

PLANNING    AND    MANAGEMENT    OF    HATER    RESOURCES    IN    METROPOLITAN 

ENVIRONMENTS, 

871-10970  06B 

EOFGIA    UNIV.,     ATHENS.        DEPT.    OF    MICROBIOLOGY. 
INCREASED    RECOVERY    PATE    OF    SALHONELLAE    FROM    STREAM     BOTTOM 
SEDIMENTS    VERSUS    SURFACE    HATERS, 
H71-1100U  05A 

ICROPETECROLCGICHESKII    INSTITOT,     LENINGRAD     (USSR)  . 
HEAT    TRANSFER    BY    CURRENTS    IN    THE    NORTH    ATLANTIC, 
H71-11091  02E 

IDROHETECROLOGICHESKII    INSTITOT,    ODESSA     (USSR). 
GROUNDHATER    FLOH    OF    RIVERS    OF    THE    RUDNYY    ALTAY     (PODZEMNYY 
STOK    REK    RDDNOGC    ALTAYA) , 
H71-11320  02F 

A    GENERAL    DESCRIPTION    OF    ISOCHRONE    CORVES    FOR    MOUNTAIN 
RIVERS    CF    NORTHEASTERN    USSR     (OBSHCHAYA    KHARAKTER ISTIKA 
KRIVYKH    IZCKHRCN    GORNYKH    REK    SEVERO-VOSTOKA    SSSR), 
H71-11321  02E 

EFFECTS    OF    VARIABLE    INTENSITY    OF    RAINFALL    ON    RONCFF    IN    THE 
NORTHERN    CAUCASUS     (0    NERAVNOHERNOSTI    KHODA    LIVNEY    NA 
SEVEPNOB    KAVKAZE)  , 
871-11322  02A 

INFLUENCE    OF    MICRORELIEF    AND    RAVINES    ON    THE    SOIL    MOISTURE    OF 
SLOPES     (VLIYANIYE    MIKROREL' YEFA    I    OVRAGOV    NA     IZHENENIYE 
VLAZHNOSTI    POCHVY    SKLONOV)  , 


HORIZONTAL    MOISTURE    TRANSPORT    AND    THE    MOISTURE    REGIME    IN    THE 
UKRAINE     IN    THE    SUMMER    OF     196U-65      (GORIZONTAL 'NYY    PERENOS 
VLAGI    I    REZHIM    UVLAZHNENIYA    NA    UKRAINE    LETON    1961-1965    G.), 
871-11326  02B 

GILBERT    ASSOCIATES,     INC.,    READING,     PA. 

DESIGN    AND    OPERATING    EXPERIENCES    USING   DIFFUSED    AERATICN    FOR 

SLUDGE    DIGESTION, 

871-11395  05D 

GOTEBORG    UNIV.      (SHEDEN) .       DEPT.    OF    ANALYTICAL    CHEMISTRY. 
THE    DETERMINATION    OF    SULPHATE    IN    SEA    HATER    BY    MEANS    OF 
PHOTCMETRIC    TITRATION    8ITB    HYDROCHLORIC    ACID    IN    DIMETHYL 
SULPHOXIDE, 
871-11536  02K 

A    RAPID    SEMI-AUTOMATIC    METHOD    FOR  THE    DETERMINATION    OF    THE 

TOTAL    HALIDE    CONCENTRATION    IN    SEA  HATER    BY    MEANS    OF 
POTENTIOMETRIC    TITRATION, 
871-11537  02K 

GULF    ENVIRONMENTAL    SYSTEMS    CO.,    SAN    DIEGO,    CALIF. 
ACID    MINE    HASTE    TREATMENT    USING    REVERSE    OSMOSIS. 
871-11362  05D 

GULF    GENERAL    ATOMIC    CO.,     SAN    DIEGO,    CALIF.       AND    CINCINNATI 
UNIV.,    OHIO.       DEPT.     OF    CHEMISTRY       AND    BENDIX    CORP.,     INN 
ARBOR,     MICH.        AEROSPACE    SYSTEMS    DIV.        AND    AEROSPACE    AMERICA, 
INC. ,    BAY    CITY,     MICH. 

POTENTIAL    APPLICATION    OF    AN    INFRARED    SPECTRORADIOMETEP    FOR 
REMOTE    DETECTION    AND    IDENTIFICATION    CF   OIL    SLICKS    ON    BATER, 
871-11288  05A 

GULF   UNIVERSITIES    RESEARCH    CORP. 

GULF    ENVIRONMENT    PROGRAM'S    BENEFIT    TO    THE    MARINE    INDUSTRY, 
H71-11UU3  05G 

HARZA    ENGINEERING    CO.,    CHICAGO,    ILL. 
DESIGN    OF    HOSSYROCK    ARCH    DAM, 
H71- 11152  08A 

HAHAII    UNIV.,    HONOLOLU.       DEPT.     OF    OCEANCGR APHY. 
CARBONATE-ORGANIC    INTERACTIONS    IN    SEA    HATER, 
H71-112U0  05B 

HAHAII    UNIV.,    HONOLULU.    DEPT.    OF    BOTANY. 

IMPROVEMENT    AND    APPLICATION    OF   BENTHIC    ALGAL    ISOTOPE 
PRODUCTIVITY    MEASURING    METHODS, 
B71-11U86  05A 

HITTHAN    ASSOCIATES,    COLUMBIA,     MD.       ENVIRONMENTAL    SCIENCES 
AND    ENGINEERING    DEPT. 

COMPARISON    OF    METHODS    FOR    EVALUATING    AQUIFER 

CHARACTERISTICS, 

H71-11215  02F 


HUNTINGDON    RESEARCH    CENTRE     (ENGLAND) . 
TOXIC    CHEMICALS — THE    RISK    TO    FISH, 
871-1153U 


05C 


HYDROLOGICAL  RESEARCH  ONIT,  8ALLINGPCRD  (ENGLAND) . 

A  PRELIMINARY  STODY  OF  THE  BATER  BALANCE  OF  A  SMALL  CLAY 

CATCHMENT, 

871-11106  02A 

IDAHO    BUREAU    OF    MINES    AND    GEOLOGY,     HOSCOB. 

APPLICABILITY    OF    MATHEMATICAL    MODELS    CF    GRCUNDBATEP    FLOB 
SYSTEMS    TO    H YDROGEOCHEMICAL    EXPLORATION, 
871-11131  02F 

GEOLOGY    AND    GEOCHEMICAL    EXPLORATION    OF   THE    VIENNA    DISTRICT, 
BLAINE    AND    CAMAS    COUNTIES,    IDAHO, 
871-11133  02J 

IDAHO    STATE    BOARD    OF    HEALTH,     BOISE, 

RULES    AND    REGULATIONS    FOR    STANDARDS    OF    BATEP    QUALITY    FOR    THE 
INTERSTATE    8ATERS    OF    IDAHO    AND    DISPOSAL    THEREIN    OF    SFBAGE 
AND    INDUSTRIAL    HASTES. 
H71-11K26  05G 

RULES     AND    REGULATIONS    FOR    THE    ESTABLISHMENT    OP    STANDARDS    OF 
BATER    QUALITY     AND    FOR    BASTE    BATER    TREATMENT    REQUIREMENTS    FOR 
BATERS    OF    THE    STATE   OF    IDAHO. 
B71-11U27  05G 

ILLINOIS     STATE     BATER    SURVEY,     PEORIA.     BATER    QUALITY    SECTION. 
ALGAL    GR08TH     ASSESSMENT    IN    NATURAL    HATERS, 
871-11033  05C 

ILLINOIS    STATE    HATER    SURVEY,    URBANA. 

HYDRAULIC    JUMP    TYPE    STILLING    BASINS     FCR    PROUDE    NUMBER    2.5    TO 

"•5,  ' 

8>K1113<4  08A 

DISTRIBUTION  OF  HOURLY  PRECIPITATION  IN  ILLINOIS, 
871-11136  02B 

ILLINOIS  UNIV.,  URBANA. 

SODIUM  SILICATE  STABILIZATION  OF  SOILS  -  A  REVIEB  OF  THE 

LITERATURE, 

B71-11I420  08D 

ILLINOIS  UNIV.,  URBANA.   DEPT.  OF  HETALLORGY  AND  MINING 
ENGINEERING. 

A  STUDY  OF  NATURAL  BIGGLY  LINES  IN  HYDROLOGY, 

871-11068  02J 
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URBANA.   DEPT.  OF  ZOOLOGY 
DEPT.  OF  ENTOMOLOGY. 


AND  ILLINOIS 
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MODEL    ECOSYSTEM    FOR    THE    EVALUATION    OP    PESTICIDE 
ETCDEGBADABILITY    AND    ECOLOGICAL    M AGNIPICATION, 
871-11067  05B 

ILLINOIS  ONIV.,  URBANA.  DEPT.  OP  ZOOLOGY. 

COMPARATIVE  METABOLISM  OF  HETHOXYCHLOR,  BETHIOCHLOR,  AND  DDT 

IN  BODSE,  INSECTS,  AND  IN  A  BODEL  ECOSYSTEM, 
N71-1130«  05C 

IBPERIAL  COLL.  OP  SCIENCE  AND  TECHNOLOGY,  LONDCN  (ENGLAND) . 
DEPT  OF  CHEMISTRY. 

SPECTROFLDORIBETRIC  DETERBINATION  OF  TRACES  OF  FLUORIDE  ION 

EY  TERNARY  COMPLEX  FORMATION  WITH  ZIRCONIUM  AND  CALCEIN 

BLOE, 

W71-11567  05A 

INDIAN    AGRICULTURAL    RESEARCH    INST.,    NEW    DELHI.       DIV.     CP    SOIL 
SCIENCE    AND    AGRICULTURAL    CHEMISTRY. 

BETARDING    EFFECT    OF    DESSICATION    ON    NITROGEN    MINERALIZATION 

IN    ORGANIC    MANURES, 

W71-11060  05D 

INDIAN    INST.     OP    MANAGEMENT,    CALCUTTA. 

OPTIBAL    RELEASE    RULE    FOR    OPERATING    A    FINITE    DAB, 
W71-10982  OKA 

INDIANA  UNIV.,  BLOOMINGTON. 

ENVIRONMENT  A    CHALLENGE    FOB    HODERN    SOCIETY, 

W71-10971  06B 

INGERSOLL-HAND  CO.,  PRINCETON,  N.J. 

AN    ANALYTICAL    AND    EXPERIMENTAL    STUDY    OF    A    VORTEX    PUMP, 
W71-11535  08C 

INSTITUT    ZA    VCDOPRTVREDO    JAROSLAV    CERNI,    BELGRADE 
(YUGOSLAVIA)  . 

SOBE    PROPERTIES    OF    ROOT    SYSTEBS    OF    BOTTOM    LAND    WILLOWS     AND 

POPLARS, 

W71-11138  021 

COMPARISON    OF    RESULTS    OBTAINED    BY    DIGITAL   COMPUTER    AND    BY 
VISCOUS    FLOS    MODELS    FOB    FLOW    IN    TWO-LAYER    POROUS    MEDIUM, 
W71-11139  02F 

INSTITUTE    OF    ECOLOGY,     WARSAW     (POLAND),    DEPT.    OF 
HYDROBIOLOGY. 

COMPARISON    CF    THE    PRIMARY    PRODUCTION    OF    PHYTOPLANKTON    IN 

THREE    LAKES    OF    DIFFERENT    TROPHIC    TYPE, 

W71-11030  05C 

INSTITUTE    OF    FORESTRY    AND    TIMER,    KRASNOYARSK     (USSR). 
SEASONAL    FREEZING    AND    ITS    EFFECT    ON    THE    GENESIS    AND 
FERTILITY    OP    SIBERIAN    SOILS     (SEZONNAYA    MERZLOTA    I   YEYE 
VLIYANIYE    NA    GENEZIS    I    PLODORODIYE    POCHV    SIVIRI) , 
W71-11122  02C 

INSTITUTE    OP    GEOLOGICAL    SCIENCES,    LONDON     (ENGLAND) . 
GECCHEMICAL    DIV. 

MERCURY    IN    WATER    OF    THE    TIDAL    THAMES, 

W71-11083  05A 

INSTITUTE  OF  PUBLIC  HEALTH,  TOKYO  (JAPAN) . 

DETECTION    OF    MERCURY    AND    ALKYLMERCDRY    COMPOUNDS    EY    REVERSED- 
PHASE    THIN-LAYER   CHROMATOGRAPHY, 
S71-11505  05» 

INSTITUTUL  DE  HEDICINA  SI  FARHACIE,  IASI  (RUMANIA).   CATEDRA 

tl  IGIENA. 

THE    TOXICITY    OF    RESIDUAL    WATERS    RESULTING    FROM    THE    SUGAR 
INDUSTRY    APPRAISED    BY    TESTS    ON    YOUNG    PLANTS     (IN    RUMANIAN), 
W71-11050  05C 

INTERNATIONAL    ASSOCIATION    OF    SCIENTIFIC    HYDROLOGY, 
GENTBRUGGI     (BELGIUM). 

WATER    IN    THE    UNSATURATED    ZONE       PROCEEDINGS    OF    THE    WAGENINGEN 

SYHPOSIOB. 

W71-11K18  02G 

INTERNATIONAL    ATOBIC    ENERGY    AGENCY,    VIENNA     (AUSTRIA). 

INTERLABORATORY  COBPARISON  OF  ANALYSIS  OF  TRITIUM  IN  NATURAL 

WATERS, 

N71-1157U  05A 

INTERNATIONAL   LAB.    OF    MARINE    RADIOACTIVITY,    MONTE    CARLO 
(MONACO).       OCEANOGRAPHIC    MUSEUM. 

ORGANIC    CHELATION    OF    CO-60    AND    ZN-65    BY    LEUCINE    IN    RELATION 

TO    SORPTION    BY    SEDIMENTS, 

W71-112U1  02K 

IOWA    STATE    UNIV.,    AMES.        DEPT.     OP    SOCIOLOGY    AND 
ANTHROPOLOGY. 

SOCIOLOGICAL    ASPECTS    OF    WATER-BASED    RECREATION    IN    IOWA, 

W71-11U02  06B 

ISRAFL    MINISTRY    OF    HEALTH,    TEL    AVIV.     PUBLIC    HEALTH    LAB. 

A    CONVENIENT    METHOD    FOR    ISOLATION    OF    SALMONELLA    FROM    SEWAGE 

AND    CONTAMINATED    SEA    WATER, 

W71-11296  05D 

JOHANNESBURG  MUNICIPALITY  (SOUTH  AFRICA). 

FACTORS  AFFECTING  THE  USE  OF  PURIPIED  SEWAGE  EPPLUENTS  POR 

COCLING  PURPOSES, 

W71-11393  05D 

JOHNS    HOPKINS    SCHOOL    OP    HYGIENE    AND    PUBLIC    HEALTH, 
BALTIMORE,     MD.       DEPT.     OF    ENVIRONMENTAL    HEALTH. 

THE    ENHANCEMENT    OP    VIRAL    INACTIVATION    BY    HALOGENS, 

W71-11085  05B 


JOHNS-BANVTLLE    CO. 
DIV. 


LTD.,     TORONTO     (ONTARIO).       CELITE    PRODUCTS 


DIATOHITE    FILTPATION-AN    OLD    CONCEPT    GAINS    NEW    ACCEPTANCE, 
W71-11382  OSD 

KALYANI  UNIV.  (INDIA).  DEPT.  OF  ZOOLOGY. 
TOXICITY  OP  HEPTACHLOR  TO  AQUATIC  LIFE, 
W7  1-11502  05C 

KANSAS  FORESTRY,  PISH  AND  GAME  COMMISSION,  PRATT. 

USING  EAYTEX  (BAY  29193)  TO  CONTROL  CFAYFISB  IN  PONDS, 
W71-11589  05C 

KANSAS  STATE  UNIV.,  MANHATTAN.   DEPT.  CF  BACTERIOLOGY. 
SALMONELLA  INFANTIS  IN  CATTLE  PEEDIOT  RUNOFF, 
W71-11051  05A 

KARLSRUHE  UNIV.   (WEST  GERMANY).   INSTITUT  FUER  GASTECHNIK, 
FEUERUNGSTECHNIK  UND  WASSERCHEHIE. 

CONTRIBUTION  TO  THE  B ASS- SPECTROBETRIC  IDENTIFICATION  WITH 

COBPOTERS  (BEITRAG  ZUR  BASSENSFEKTRCHETERISCHEN 

IDENTIFIZERUNG    MIT    COMPUTERN), 

W71-11575  02K 

KENTUCKY    WATER    RESOURCES    INST.,    LEXINGTON. 

UNSTEADY    PLOW    TOWARD    PARTIALLY    PENETRATING    ARTESIAN    WELLS, 
W71-11103  0«B 

KRAMER,  CHIN  AND  MAYO,  SEATTLE,  WASH. 

POLLUTION    POTENTIAL    OF    SALHONID    FISH    HATCHERIES, 
W71-11006  05C 

KYOTO    UNIV.      (JAPAN)     DISASTER    PREVENTION    RESEARCH    INST. 
PROBABILITY    OP    LEVEE    BREAKS    DDE    TO    HEAVY    RAINFALLS    IN    1 
RIVER, 
W71-11130  06* 

LAMONT-DOHERTY    GEOLOGICAL    OBSERVATORY,    PALISADES,    N.Y. 
A    STUDY    OF    PHYTOPLANKTON    IN    THE    LESSER    ANTILLES    REGION, 
W71-11U93  05A 

LEEDS    AND    NORTHRUP    CO.,     NORTH    WALES,    PA.    ANALYTICAL 
EQUIPMENT    DIV. 

WATER    QUALITY    BEASUREBENTS    BY    SODIUM    ION    ANALYSIS    FCR    BOILER 

FEEDWATER    APPLICATIONS, 

W71-11U82  05A 

LEHIGH    UNIV.,     BETHLEHEM,    PA.       PRITZ    ENGINEERING    LAB. 
TESTS    ON    CYLINDERS    IN    TURBULENT    FLOW, 
W71-11079  02E 

LENIGRAD  STATE  UNIV.  (USSR) . 

RIVER    TERRACES    AND    CHARACTERISTICS    OF    RECENT    SEDIMENT 
ACCUMULATION    IN    MOUNTAIN    VALLEYS    AS    ILLUSTRATED    BY    THE 
CRIMEAN    MOUNTAINS     (RECHNYYE    TERRASY    I    OSOBENNOSTI 
SOVREMENNOY    AKKUHULY ATSII    V    GORNYKH    DOLINAKH    NA    PRIHERE 
GORNOGO    KRYBA)  , 
W71-11115  02J 

LENINGRAD  STATE  UNIV.  (USSR)  . 

CLASSIFICATION    OF    RECENT    MARINE    SEDIMENTS    BY    PARTICLE    SIZE 
(K    VOPROSD    KLASSIPIKATSII    SOVREMENNYKH    MORSKIKH    OSADKOV    PO 
GRANULOMETRICHESKOMD    SOSTAVU) , 
W71-1111K  02J 

GROUND    ICE    AND    PSEUDOTECTONIC    DEFORMATIONS    OF    LITTORAL 
DEPOSITS,    AS    ILLUSTRATED    BY    THE    SANCHDGOVSKO-KAZ ANTSEVSKIYE 
DEPOSITS    OP    NORTHWESTERN    SIBERIA     (PODZEMNYYE    L'DY    I 
SANCHUGOVSKO-KAZANTSEVSKIKH    TOLSHCH    SEVERA    ZAPADNOY    SIBIRI), 
W71-11117  02C 

ZONAL    ASPECTS    OF    THE    WATER    PERMEABILITY    OP    SOILS    IN    TBE 
EUROPEAN    USSR     (VODOPRONITSAYEMOST'     POCHV    YEVROPEYSKOY    CHASTI 
SSSR    V    ZONAL'  NOM    ASPEKTE)  , 
W71-11121  02G 

LENINGRAD    STATE    UNIV.      (USSR).       CHAIR    OF    BIOGEOGRAPHY       AND 
LENINGRAD    STATE    UNIV.     (USSR).       DEPT.    OP    GEOGRAPHY. 

SEASONAL    DYNAMICS    OF    THE    COMPOSITION    CP    LYSIBETRIC    AND    BROOK 
WATERS    IN    PODZOLIC    SOILS    OF    CONIFEROUS    FORESTS     (SEZONNAYA 
DINAMIKA    SOSTAVA    LI ZI METRICHESKIKH    I    RDCH'YEVYKH    VOD    V 
PODZOLISTYKH    POCHVAKH    POD    KHVOYNYMI    LESAMI), 
W71-11123  02G 

LION  FAT  AND  OIL  CO.  LTD.,  TOKYO  (JAPAN). 

GAS    CHROMATOGRAPHIC    ANALYSIS    FOR    ALPHA-OLEFIN    SULFCNATE, 
W71-115H9  05A 

LIVERPOOL  UNIV.   (ENGLAND). 

THE    DISTRIBUTION    OF   THE    MAJOR    AND    SOME    MINOR    ELEBENTS    IN 
MARINE    ANIBALS.       I.       ECHINODERMS    AND    COELENTERATES , 
W71-11046  05A 

LONG    ISLAND    JEWISH    MEDICAL    HOSPITAL,    NEW    HYDE    PARK,     N.Y. 
LABORATORY    STUDIES    WITH    A    SELECTIVE    ENTEROCOCCUS    MEDIDM, 
W71-11306  05A 

LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 

LOUISIANA  FISHERIES  RESOURCES  POLLUTICN  PROBLEMS  AND 

RECOMMENDED    SOLUTIONS, 

W71-111453  05G 

LOUISIANA    STATE    UNIV.,    BATON    ROUGE.       COASTAL    STUDIES    INST, 
CHEMISTRY    OF    WATER    AND    SEDIMENTS    IN    BARATARIA    EAY, 
W71-11273  02L 

DEVELOPMENT    OP    BARRIER    ISLAND    LAGOONS         WESTERN    GULF    OF 

MEXICO, 

W71-113K2  02L 

TRANSITING    COASTAL    RIVER    CHANNELS, 
W71-11313  08B 


ANALYSTS    OF    MAJOR    FIVES     SYSTEMS    AND    THEIE    DELTAS 
PROCEDURES     AND    RATIONALE,    WITH    TWO    EXAMPLES, 
B-71-113UU  02E 


ORGANIZATIONAL    INDEX 

S71-11045 


05C 


CDISIANA    STATE    UNIV.,     BATON  ROUGE.        DEPT.    OF    BIOCHEMISTRY. 

LIPID    CONTENT    OF    SEDIMENTS  AND    WATERS    IN    SELECTED    SITES    IN 
BARATAPIA    BAY, 
171-11271)  02L 

OUISIANA     STATE    DNIV.,     BATON  RCDGE.        DEPT.     OF    BOTANY. 

A    SUMMARY    OF    TRF    FOCDS     AND  OBJECTIVES    OF    THE    BARATARIA    BAY 
FESEARCE    PRCGRAH, 
W71-11279  02L 

GROWTH    OF    SEARTINA    PATENS    AND    S.    ALTERNIFLOEA    AS    INFLUENCED 
BY    SALINITY    AND    SODECE    OF    NITROGEN, 
171-11282  02L 

3UISIANA    STATE    DNIV.,     BATON     RODGE.        DEPT.    OF    CHEMICAL 
JGINEERING. 

HYDROLOGIC    AND    SHRIMP    POPDLATION    MODELS, 

W71-11285  02L 


JUISIANA     STATE    DNIV. ,    BATON    RODGE. 
It   TECHNOLOGY. 

FOOD    SCIENCE    AND    MARICDLTDRE, 

171-11271 


DEPT.     OF    FOOD    SCIENCE 
02L 


BYCOLOGICAL    STUDIES     IN     BAEATAFIA    BAY,    LODISIANA,     AND 
EIODEGFADATION    OF    OYSTER    GRASS,     SPARTINA    ALTERNIFLORA. 
171-11277  021 

idisiana  state  dniv. ,  baton  fodge.   dept.  of  marine 

:ience. 

shrimp  sampling  techniques  and  preliminary  results  in  two 

small  areas  in  barataria  bay,  louisiana, 

H7 1-11275  02L 

SOME    NOTES    CN    FISH    COLLECTED    IN    THE    BARATARIA    BAY,     LODISIANA 

FFGICN, 

S71-112e6  02L 

UISIANA  STATE  DNIV.,  BATON  RCDGE.  DEPT.  OF  MICROBiPOGtV 
A  COMPARISON  OF  THREE  MEDIA  IN  DETERMINATION  OF  ''-3ACTERIAL 
CONTENT    OF     SEDIMENTS    IN    EARATARIA    EAY,  / 

171-11280  02L 

iDISIANA    STATE    DNIV.,     BATON    RODGE.        DIV.     OF    FISHERIES. 
MARICDLTDRE    IN    THE    DNITED    STATES-AN    OVERVIEW, 
171-11276  02L 

EFFECTS    OF    SALINITY    AND    WATEF    QUALITY    ON    SORVIVAL    AND    GROWTH 
OF    JOVENILE    POMPANO,    TRACHINOTDS    CAFOLINOS, 
171-11280  02L 

DEVELOPMENT    OF    RATIONS     IOE    ECONOMICALLY    IMPORTANT    AQUATT 

AND    MARINE    INVEFTEFR ATFS , 

■71-11281  02L 

DISIANA     STATE    DNIV.,    BATON    RODGE.        LAW    SCHOOL. 

LODISIANA    STATE    DNIVERSITY    LAW    CENTER    RESEARCH    ACTIVITIES, 

"1-11278  02L 


DISIANA  STATE  DNIV. ,  BATCN  RODGE 

VELOPMENT. 

LODISIANA    AND    THE    SEA    GRANT    PROGRAM, 

171-11272 


OFFICE    OF    SEA    GRANT 
02L 


A    DATA     ACQUISITION    SYSTEM    FOF    MEASUREMENT    OF    METEOROLOGIC- 
BYDRCLOGIC    PARAMETERS    IN    A    REMOTE    ESTOARINE    ENVIRONMENT, 
171-11287  02L 

DISIANA     STATE    UNIV.,    BATON    ROUGE.     COASTAL    STUDIES    INST. 
WATER-TABLE    EFFECTS    ON    SEACOASTS, 
171-11209  02F 

OISIANA    STATE    DNIV.,     NEW    ORLEANS.        DEPT.    OF    CHEMISTRY.. 

TRACE    ANALYSIS    OF    PESTICIDES    DSING    CHOLINESTERA SE    FROM    ROMAN 

SERUM,     RAT    IIVER,    ELECTRIC    EEL,     BEAN    LEAF    BEETLE,     AND    WHITE 

FRINGE    BEETLE, 

171-11308  05A 

i. 

KEREFE    DNIV.    COLL.-,     KAMPALA     (UGANDA).        DEPT.     OF    GEOGRAPHY. 
FLOVIAL : DIFFERENTIATION    OF    THE    BASIN    OF    LAKE    VICTOEIA, 
171-11107     fi  p.      CM 

•  'f   • 

BITIME     ADMINISTRATION,     WASHINGTON,     D.  C. 

FUTURE.    RESEARCH    AND    DEVELOPMENT    FOR    MARITIME    POLLUTION 

PREVENTION    -AND    CONTROL    SYSTEMS, 

171-11(11)9  ..  05G 

RITIME    ADMINISTRATION,     WASHINGTON,     D.C.       OFFICE    OF    SHIP 
BSTRDCTION.  ^ 

PRESENT    AND    FUTURE    INTERNATIONAL    AGREEMENTS    FOR     POLLOTTON 
ABATEMENT    AND    THEIR    IMPACT    ON    NEW    SHIP    CONSTRUCTION, 
171-111(117  05G 

BSHALL    UNIV.,     HUNTINGTON,     W.     VA.        DEPT.     OF    GEOLOGY       AND 

D    DOMINION    UNIV.,     NORFOLK,     VA.        DEPT.     OF    GEOPHYSICAL 

IENCES. 

GROUND-WATER    QUALITY    AND    STRUCTURAL    CONTROL    IN    SOUTHEASTERN 

URGINIA, 

"71-11205  02F 

RYLAND    DNIV.,     SOLOMONS.       CHESAPEAKE    BIOLOGICAL    LAB. 

PHE    BIOLOGY    OF    THE    ESTDARY, 

'71-11K60  05C 

SYLAND  DNIV.,  SOLOMONS.  NATURAL  RESOURCES  INST. 

IHE  EFFECTS  OF  SUSPENDED  AND  DEPOSITED  SEDIMENTS  ON 

ESTUAFINE  ORGANISMS.   LITERATDRE  SUMMARY  AND  RESEARCH  NEEDS, 


MARYLAND  WATER  RESOURCES  COMMISSION,  ANNAPOLIS,  HD .   AND 
MARYLAND  DEPT.  OP  WATER  RESOURCES,  ANNAPOLIS. 

GENERAL  WATER  QUALITY  CRITERIA  AND  SPECIFIC  WATER  QUALITY 

STANDARDS. 

W71-11165  06E 

HASCH  (FRED  D.  )  AND  ASSOCIATES,  AUSTIN,  TEX   AND  TEXAS  WATER 
DEVELOPMENT  BOARD,  ADSTIN. 

SIMULATION  OF  WATER  QUALITY  IN  STREAMS  AND  CANALS. 

W71-11352  05B 

MASSACHUSETTS  INST.  OF  TECH.,  CAMBRIDGE.   DEPT.  OF  CIVIL 
ENGINEERING. 

'WATER  REUSE  SYSTEMS  ANALYSIS',  DISCUSSION  BI  A.  BRUCE 

BISHOP  AND  DAVID  W.  HENDRICKS, 

171-10979  06C 

MASSACHDSETTS  DNIV.   AMHERST,  WATER  RESOURCES  RESEARCH 
CENTER. 

DIVERSE  -  A  FORTRAN  IV  PROGRAM  TO  CALCULATE  DIVERSITY 

INDICES  OF  STREAM  BOTTOM  ORGANISMS, 

171-11313  07C 

MASSACHUSETTS  UNIV.,  EAST  WAREHAM.   LAB.  OP  EXPERIMENTAL 
EIOLOGY   AND  MASSACHDSETTS  UNIV. ,  AMHERST.   INST.  OF 
AGRICULTURAL  AND  INDUSTRIAL  MICROBIOLOGY. 

STUDIES  OF  THE  BIODEGRADATION  OF  PARATHION, 

W71-11521  05C 


MASSACHUSETTS  ONIV 
STATION. 

PESTICIDES  IN  WATER 

BOGS, 

W71-11K98 


EAST  WAREHAM.  CRANBERRY  EXPERIMENT 

COPPER  SULFATE  IN  PLOODED  CRANBERRY 
05A 


MAYO  CLINIC  AND  FOUNDATION,  ROCHESTER,  MINN.   DEPT.  OF 
MICROBIOLOGY  AND  IMMUNOLOGY. 

IDENTIFICATION  OF  MEMBERS  OF  THE  FAMILY  ENTEROEACTIRIACEAE 

BY  THER-B  SYSTEM, 

171-11571  05A 

HCGILL  UNIV.,  MONTREAL  (QUEBEC).   DEPT.  OF  MICROBIOLOGY  AND 
IMMUNOLOGY. 

THE  EFFECTS  OF  SERUM  COMPONENTS  ON  THE  AGGLUTINATION  OF  GRAM 

NEGATIVE  EACTERIA, 

W71-1152U  05A 

MCMASTER  UNIV.,  HAMILTON  (ONTARIO).   DEPT.  OF  GEOGRAPHY. 

CHARACTERISTICS  OF  LIMESTONE  SOLUTION  IN  THE  SOUTHERN  ROCKY 

MOUNTAINS  AND  SELKIRK  MOUNTAINS,  ALBERTA  AND  BRITISB 

COLUMBIA, 

171-112K)  02J 

MIAMI  UNIV.,  FLA.   INST.  OF  MARINE  SCIENCES. 

RAPID  HICRODETECTION  OF  ORGANOCHLOHINE  PESTICIDES  IN 
SDBMILLIGRAM  FISH  TISSUE  SAMPLES, 
171-11599  05A 

MICHIGAN  STATE  UNIV.,  EAST  LANSING.   DEPT.  OF  CHEMISTRY. 

SIMULTANEOUS  DETERMINATION  OF  SILICATE  AND  PHOSPHATE  BY  AN 
AUTOMATED  DIFFERENTIAL  KINETIC  PROCEDURE, 
171-11565  05A 

MICHIGAN  STATE  UNIV.,  EAST  LANSING.   DEPT.  OF  FISHERIES  AND 
WILDLIFE. 

CONCENTRATIONS  OF  DIELDRIN  IB  THE  BLOOD  AND  BRAIN  OF  TBE 

GREEN  SUNFISH,  LEPOMIS  CYANELLUS,  AT  DEATH, 

171-11595  05C 

MICHIGAN  TECHNOLOGICAL  DNIV.,  HOUGHTON.   DEPT.  OF  CIVIL 
ENGINEERING. 

NITRIFICATION  IN  SURFACE  WATERS  TRIBOTARY  TO  LAKE  SUPERIOR, 

171-111)01  05B 

MIDWEST  RESEARCH  INST.,  KANSAS  CITY,  MO. 

LIGHT  CATALYZED  CHLORINE  OXIDATION  FOR  TREATMENT  OF 

WASTEWATER, 

171-1136Q  05D 

MINISTRY  OF  WORKS,  NELSON  (NEW  ZEALAND) .   WATER  AND  SOIL 
DIV. 

HYDROLOGICAL  EFFECTS  OF  CULTURAL  CHANGES  AT  MOUTERE 

EXPERIMENTAL  BASIN, 

171-11103  OUC 

MINNESOTA  GEOLOGICAL  SURVEY,  MINNEAPOLIS   AND  LEICESTER 
UNIV.   (ENGLAND).   DEPT.  OF  GEOLOGY. 

ISOTCPIC  COMPOSITION  OF  CARBONATES  IN  A  MARGINAL  MARINE 

FORMATION, 

171-11082  02K 

MINNESOTA  STATE  PLANNING  AGENCY,  MINNEAPOLIS.   1ATER 
RESOURCES  AND  BASIN  COORDINATION. 

WATER  IN  AN  URBAN  AGE, 

171-11603  06B 

MINNESOTA  UNIV.,  MINNEAPOLIS.   LIHNOLOGICAL  RESEARCH  CENTER. 
ARSENIC  AND  PHOSPHATE    MEASURED  BY  VARIODS  TECHNIQUES, 
W71-11525  05A 

MINNESOTA  UNIV.,  MINNEAPOLIS.    WATER  RESOURCES  RESEARCH 
CENTER. 

DEVELOPMENT  OF  A  MATHEMATICAL  MODEL  TO  PREDICT  THE  ROLE  OF 

SURFACE  RUNOFF  AND  GROUNDWATER  FLOW  IN  OVERFERTILIZATION  OF 

SURFACE  WATERS, 

W71-11K00  05B 

MISSISSIPPI  AGRICULTURAL  AND  FORESTRY  EXPERIMENT  STATION, 
STATE  COLLEGE. 


ORGANIZATIONAL  INDEX 


FIELD    CROP    IRRIGATION    WITH    OXIDATION    POND    EFFLUENT, 
W71-11379  05D 


CHEMISTRY    OF    NATURAL    WATEPS--1.        FUNDAMENTAL    PEL ATIO»SHIP», 
W71-11212  02K 


MISSISSIPPI  STATE  UNIV.,  STATE  COLLEGE,  AND  SOIL 
CONSERVATION  SERVICE,  NEB  ALBANY,  HISS. 

STATE  OF  THE  AFT  REVIEW    TREATBENT  AND  DISPOSAL  OF  SWINE 

WASTES, 

W71-11061  05D 

MISSISSIPPI    STATE    UNIV.,     STATE    COLLEGE.       DEPT.     OF 
AGRICULTURAL    AND    BIOLOGICAL    ENGINEERING. 

A    STATUS    REPORT    ON    WASTE    TREATMENT    LAGOONS    IN    MISSISSIPPI, 

■71-11299  05D 

MISSISSIPPI    STATE    UNIV.,     STATE    COLLEGE.       DEPT.     OF    ZOOLOGY. 
TOXICITY    OF    HIREX    TO    CRAYFISH,    PROCAMBARUS    BLANDINGI, 
W71-11597  05C 

MISSISSIPPI  STATE  UNIV.,  STATE  COLLEGE.   WATER  RESOURCES 
RESEARCH  INST. 

THE    EFFECTS    OF    AGE    AND    WATER    FLUCTUATIONS    ON   THE 

IIHNCLOGICAL  FACTORS  OF  IMPOUNDED  WATERS, 

W71-11298  02H 

CHANGING    ATTITUDES    TOWARD    WATERSHED    DEVELOPMENT, 
S71-11U0H  06B 

MISSOURI  UNIV.,  COLUMBIA.   DEPT.  OF  CIVIL  ENGINEERING. 
THE  ROLE  OF  CARBON  IN  EUTROPHICATION, 
W71-11519  05C 

MISSOURI  UNIV.,  ST.  LOUIS.  DEPT.  OF  CHEMISTRY. 

CORRELATION   TIMES    AND    REORIENTATION    ACTIVATION    ENERGIES    FOR 
TETRAALKYLAHHONIUM    IONS    IN    AQUEOUS    SOLUTIONS, 
W71-11319  01B 

MOBIL    RESEARCH    AND    DEVELOPMENT    CORP.,    PAULSBORO. 

EXPLANATION    OF    SOME    LUBRICATING    OIL    HYDROCRACK ING    RESULTS    IN 
TERMS    OF    THE    STRUCTURE    OF   THE    VISCOSITY    INDEX    SCALE, 
171-11563  05* 

MONTANA  STATE  BOARD  OF  HEALTH,  HELENA. 

WASTE    DISCHARGE    PERMIT    AND    REPORTING    REQUIREMENTS. 
■71-11585  05D 

MONTREAL    UNIV.     (QUEBEC)     DEPT.     OF    BIOLOGICAL   SCIENCES. 

THE    LITTORAL    BENTHIC    FAUNA    OF    LAKE    ST    LOUIS    NEAR    MONTREAL 
(QUEBEC).       I.        SOME    GENERAL    DATA,     (IN    FRENCH    WITH    ENGLISH 
SUMMARY)  , 
W71-11027  05C 

MOSCOW    STATE    ONIV.     (USSR).       DEPT.    OF    HYDROBIOLOGY. 

THE    TOXICITY    OF    COPPER    CCHPLEXES    TOWARDS    SCENEDESMDS 
QUADRICAUDA    BREB. , 

■  71-11561  05C 

MOSCOW    STATE    UNIV.     (USSR).    DEPT.    OF    HYDROBIOLOGY. 

QUANTITATIVE    DISTRIBUTION    OF    DIFFERENT    TROPHIC    GROUPS    OF 
BOTTOM    INVERTEBRATES    IN    THE    BARENTS    SEA, 
■71-11553  05A 

MOSCOW    STATE    UNIV.     (USSR) .    DEPT.    OF    MICROBIOLOGY. 

SURVIVAL    OF    GREEN    ALGAE    IN    RELATION    TO    CONDITIONS    AND 

DURATION    OF    STORAGE, 

■71-11556  05C 

MOSCOW    STATE    DNIV.      (USSR).     DEPT.     OF    SOIL    PHYSICS    AND 
RECLAMATION. 

THERMODYNAMICS    OF    WATER    IN    SOILS     (TERMODIN  AMIK  A    VODY    V 

REKOTORYKH    POCHVAKH), 

■71-1132U  02G 

MUNICH    UNIV.      (WEST    GERMANY).        INSTITUT    FUER    WASSERCHEMIE    UND 

CHIMISCHE    EALNEOLOGIE. 

DETERMINATION    OF    BICARBONATE    IN    WATER    IN    PRESENCE    OF    ANIONS 
OF    OTHER    WEAK    ACIDS     (HYDROGENEAR    BONAT-BESTIMMUNG    UM    WiSSER 
IN    ANWESENHIIT    VON    ANIONEN    ANDEROR    SCHWACHER    SAURON) , 
■71-11576  02K 

MUSKEGON  COUNTY  BOARD  OF  SUPERVISOR,  MICH. 

TBE    MUSKEGON    COUNTY    WASTEWATER    MANAGEMENT    SYSTEM. 
■71-11601  05D 

NAGOYA  UNIV.  (JAPAN).  WATER  RESEARCH  LAB. 
DISSOLVED  AND  PARTICULATE  CARBOHYDRATES, 
S71-11230  05A 

INFLUENCE    OF    ORGANIC    MATTER    ON    INORGANIC    PRECIPITATION, 
■71-112U3  02K 

NATIONAL    ACADEMY    OF    SCIENCES-NATIONAL    ACADEMY     OF 
ENGINEERING,     WASHINGTON,    D.C.        ENVIRONMENTAL    STUDIES    BOARD. 
ENVIRONMENTAL    PROBLEMS    IN    SOUTH    FLORIDA. 

■  71-111112  06G 

RATIONAL    ACADEMY    OF    SCIENCES-NATIONAL    RESEARCH    COUNCIL, 
WASHINGTON,    D.C.     COMMITTEE   ON    OCEANOGRAPHY. 

CHLORINATED    HYDROCARBONS    IN    THE    MARINE    ENVIRONMENT. 

■71-11U72  05B 

NATIONAL    ASSOCIATION    OF    ENGINE    AND    BOAT    MANUFACTURERS. 
A    REVIEW    AND    PROJECTION    OF    STATE    REGULATIONS    OF    VESSEL 
DISCHARGES    AND    SPILLS, 
W71-1KIU2  05G 

NATIONAL    INST.     FOR    WATER    RESEARCH,    DURBAN     (SOUTH    AFRICA)  . 
NATAL    REGIONAL    LAB. 

STANDARDIZED    WATER     ANALYSES    AND    THEIR    APPLICATION    TO    RIVER 

SURVEYS  IN  IATAI, 

■71-11211  05A 


NATIONAL    MARINE    FISHERIES    SERVICE,     SEATTLE,    »ASH. 
BIOLOGICAL    LAB. 

THERMAL    POLLUTION    OF    COLUMEIA    RIVER    MIGHT    THREATEN    SHEL*, 

■71-11503  05C 

NATIONAL  OCEANIC  AND  ATMOSPHERIC  ADMINISTRATION,  HILLCFEST 
HEIGHTS,  HD.,  NATIONAL  ENVIRONMENTAL  SATELLITE  SERVICE. 
GULF  STREAM  AND  MIDDLE  ATLANTIC  BIGHT    COMPLEX  THEFBAl 
STRUCTURE  AS  SEEN  FROM  AN  ENVIRONMENTAL  SATELLITE, 
■71-11066  07B 

NATIONAL  OCEANIC  AND  ATMOSPHERIC  ADMINISTRATION,  SILVER 
SPRING,  ME.   OCEANOGRAPHY  DIV. 

A    NATIONAL    OCEAN    SURVEY    PROGRAM    REQUISITE    TO    POLLUTION 

RESEARCH  AND  CONTROL, 

W71-11UU5  05G 

NATIONAL  OCEANIC  AND  ATMOSPHERIC  ADMINISTRATION,  SILVER 
SPRING,  HE. 

THE  NATIONAL  MARINE  FISHERIES  SERVICE  AND  ITS  ROLE  IN  THE 

PREVENTION  AND  CONTROL  OF  POLLUTION, 

■71-11U57  05G 

NATIONAL  WATER  QUALITY  LAB.,  DULUTH,  MINN. 
A  WATER  HARDENER  FOR  EXPERIMENTAL  USE, 
W71-110U7  09C 

NATURHISTORISKA  RIKSMUSEET,  STOCKHOLM  (SWEDEN)   ROYAL  INST. 

OF  TECH.,  STOCKHOLM  (SWEDEN)   AND  ISOTOPTEKNISKA 

LABORATORIES  STOCKHOLM  (SWEDEN)  . 

PIKE  (ESOX  LUCIUS  L.)  AND  SOME  OTHER  AQUATIC  ORGANISMS  IN 
SWEDEN  AS  INDICATORS  OF  MERCURY  CONTAMINATION  IN  TEE 
ENVIRONMENT, 

■  71-11590  05C 

NAVAL  CIVIL  ENGINEERING  LAB.,  PORT  HUENEME,  CALIF. 
STRUCTURES  IN  SOIL  UNDER  HIGH  IOADS, 
■71-11155  08D 

NAVAL  CCEANOGRAPHIC  OFFICE,  WASHINGTON,  D.C. 

U.  S.  NAVY  R  AND  D  EFFORTS  IN  ENVIRONMENTAL  PROTECTION, 

■  71-111150  05G 

NAVAL  POSTGRADUATE  SCHOOL,  MONTEREY,  CALIF. 

AN  EVA1UATION  OP  A  NUMERICAL  WATER  ELEVATION  AND  TIDAL 
CURRENT  PREDICTION  MODEL  APPLIED  TO  MONTEREY  BAY, 
■71-10988  021 

NAVAL  RESEARCH  LAB.,  WASHINGTON,  D.C. 

LOW  MOLECULAR  WEIGHT  HYDROCARBONS  AND  CARBON  MONOXIDE  IN  SEi 
■ATEB, 

■  71-1121111  05B 

ORGANIC    CHEMISTRY    OF    NATURAL    SEA    SURFACE    FILMS, 
■71-112U5  05B 

PROCEDURES    FOR    THE    ANALYSIS    OF    METALS,    ALLOYS,    AND    OTHER 
MATERIALS    OF    RESEARCH.       PART    5    -    AN    INVESTIGATION    OF    TBE 
CHEMICAL    ANALYSIS    OF    CADMIUM-ZINC    ARSENIDE, 
■71-111191  05A 

NAVAL  SHIP  ENGINEERING  CENTER,  HYATTSVILLE,  HD. 

NAVAL  SHIPBOARD  WASTES,  FUTURE  SYSTEMS  FOR  THEIR  TREATMENT 

AND  DISPOSAL, 

■71-11152  05G 

NAVAL  WEAPONS  CENTER,  CHINA  LAKE,  CALIF. 

ARSENIC    IN    POTABLE    DESERT    GROUNDWATER  AN    ANALYSIS    PROBLEB, 

■71-11552  05A 

NEBRASKA    UNIV.,    LINCOLN.        AGRICULTURAL    ENGINEERING 
EXTENSION. 

MANAGING    SWINE    WASTES    TO    FREVENT    PCLIUTION, 

■71-11055  05D 

NEBRASKA    UNIV.,     LINCOLN.        WATER    RESOURCES    RESEARCH    INST. 
ANIMAL    WASTE    UTILIZATION    FOR    POLLUTION    ABATEMENT    - 
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W71- 
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11272 
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11273 

02L 
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11274 

02L 

W71- 

11275 

02L 

W71- 

11276 

02L 

W71- 

11277 

021 

W71- 

11278 

02L 
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11279 

02L 
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11280 

02L 
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021 

H71- 

11282 

06E 
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11284 
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11286 
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05A 
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06E 

W71- 
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05B 
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05C 

H71- 
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05C 

H71- 

11292 

PSB 

W71- 

11293 

05G 

W71- 

11294 

05A 

W71- 

11295 

05D 

W71- 

11296 

05B 

W71- 

11297 

02H 

W71- 

11298 

05D 

W71- 

11299 

02G 

H71- 

•1130O 

07C 

W71- 

11301 

"5A 

W71- 

11302 

05A 

W71- 

11303 

05C 

W71- 

-11301* 

05C 

H71- 

•11305 

05A 

H71- 

•1130  6 

P5A 

W71- 

11307 

05A 

W71- 

•11308 

05C 

W71- 

•1130  9 

06E 

W71- 

■11310 

05D 

H71- 

■11311 

05D 

W71- 

-11312 

07C 

871- 

•11313 

07C 

W71- 

-11311 

07C 

W71- 

-11315 

04B 

H71- 

-11316 

02E 

H71- 

-11317 

02E 

W71- 

-11318 

01B 

W71- 

-11319 

02F 

W71- 

•11320 

02E 

W71- 

-11321 

02A 

W71- 

-11322 

02B 

W71- 

-11323 

02G 

W71- 

-1132U 

02G 

H71- 

-11325 

02B 

B71- 

-11326 

05C 

K71- 

-11327 

02G 

W71- 

-11328 

02  G 

W71- 

-1132  9 

02G 

W71 

-11330 

08B 

H71- 

-11331 

02A 

H71- 

-11332 

02E 

W71 

-11333 

02L 

W71 

-1133U 

one 

W71- 

-11335 

ouc 

W71- 

-11336 

02H 

W71 

-11337 

"2H 

W71 

-11338 

02H 

W71 

-11339 

"SB 

W71 

-113K0 

0  5C 

W71 

-113U1 

021. 

H71 

-113U2 

ORB 

W71 

-113U3 

02E 

W71 

-11   ?<4U 

0  2E 

W71 

-113U5 

02G 

W71 

-11306 

02G 

W71- 

11347 

02G 

W71- 

113U8 

05A 

W71- 

11  349 

02H 

W71- 

11350 

0  2J 

W71- 

11351 

05B 

H71- 

11352 

02K 

W71- 

11353 

02L 

W71- 

11354 

07B 

W71- 

11355 

07B 

W71- 

11356 

081 

W71- 

11357 

05B 

W71- 

11358 

02F 

W71- 

11359 

07A 

W71- 

11360 

0  5G 

H71- 

11361 

05D 

W71- 

11362 

07C 

H71- 

11363 

0  5D 

H71- 

1136U 

0  5D 

W71- 

11365 

05D 

W71- 

11366 

0  6E 

W71- 
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05D 

W71- 

11368 
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W71- 
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0  5D 
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■11371 
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■11372 

05D 
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05G 
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•1137U 

0  5D 
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■11376 

0  5D 
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•11617 
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11622 
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W7  1- 
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05G 

W71- 
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W71- 
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S71- 
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W71- 
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H71- 
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05G 
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0  5G 

W71- 
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W71- 
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W71- 
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05G 

W71- 

-11636 

0  5G 

S71- 

■11637 

0  5G 

H71- 
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05G 

W71- 

-11639 

0  5D 

W71- 

116U0 

05G 

H71- 

■11641 

05G 

W71- 

116U2 
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ABSTRACT    SOURCES 


Source 


Accession  Number 


Total 


A.    Center  of  Competence 


Battelle  Memorial  Institute,  Methods  for  Chemical  and 
Biological  Identification  and  Measurement  of 
Pollutants 


U.S.  Geological  Survey,  Hydrology 


Cornell  University,  Policy  Models  for  Water  Resource 
Systems 

Oceanic  Research  Institute,  Coastal  Pollution 


University  of  Washington,  Water  Quality  Requirements  for 
Aquatic  Organisms 


Bureau  of  Reclamation,  Engineering  Works 

University  of  Texas,  Wastewater  Treatment  and  Management 

University  of  Chicago,  Metropolitan  Water  Resources 
Man  agem  ent 

Iowa  State  University,  Agricultural  Livestock  Wastes 
University  of  Wisconsin,   Eutrophication 


W71-1 1301  —  11309 
11311-11312 
11482--11483 
11485-11499 
11504-11509 
11512-11515 
11517-11519 
11523-11532 
11534-11541 
11543-11546 
11551-11557 
11363,  11502 
11521,  11549 
11578 

W71-11063  — 11088 

11090-11139 
11141-11143 
11205,  11224 
11226-11265 
11313-11360 
11267,  11297 

W71-10978-10987 


95 


188 


10 


W71-11268  — 11282 

67 

11284-11288 

11290-11296 

11440-11461 

11463-11481 

W71-11037 

30 

11039-11040 

11042-11047 

11049-11050 

11579-11583 

11586-11593 

11595-11600 

W7  1-11 144—11158 

15 

W7  1-11364-11397 

34 

W71-10971-10977 

21 

11601-11614 

W71-11055-11062 

60 

11051,  11053 

W71-11003— 11012 

31 

11014-11019 

11021-11022 

11025-11031 

11035-11036 

10994,  10996 

10999,  11001 

110  33 

B-l 


ABSTRACT  SOURCES 


Source 


Accession  Number 


Total 


A.    Center  of  Competence  (Cont'd) 


University  of  Florida,  Eastern  U.S.  Water  Law 


W7  1-1 1 159- 
1 1421- 
11615— 
10995, 
10998, 
11002, 
11013, 
11023, 
11140, 
11266, 
11289, 
11367, 
11484, 
11501, 
11488, 
11511, 
11520, 
11550, 
11542, 
11548, 
11584, 
11594, 
11631 


11200 
11439 
11642 
10997 
11000 
11003 
11020 
11024 
11225 
11283 
11310 
11462 
11500 
11503 
11510 
11516 
11522 
11533 
11547 
11558 
11585 
11629 


128 


B.    State  Water  Resources  Research  Institutes 


North  Carolina  Water  Resources  Research  Institute 

Mississippi  Water  Resources  Research  Institute 

Washington  Water  Research  Center 
Alaska  Institute  of  Water  Resources 
Minnesota  Water  Resources  Research  Center 
Michigan  Institute  of  Water  Research 
Iowa  Water  Resources  Research  Institute 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 
The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related  engi- 
neering and  legal  aspects  of  the  characteristics,  conservation,  control,  use,  or 
management  of  water.  Each  abstract  includes  a  full  bibliographical' citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus  (November  1966  edition).  Each  abstract  entry  is  classified  into  ten 
fields  and  sixty  groups  similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources  Research  of  the  Federal 
Council  for  Science  and  Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency,  Water  Quality  Office.  A  directory  of  the 
Centers  appears  on  inside  back  cover. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 
Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 


in 


CONTENTS 


FOREWORD. 


in 


SUBJECT  FIELDS  AND  GROUPS 

(Use   Edge   Index  on   back  cover  to   Locate   Subject  Fields  and 
Indexes  in  the  journal.) 


01 


02 


03 


04 


05 


NATURE  OF  WATER 
Includes  the  following  Groups: 
Suspensions 


Properties;  Aqueous  Solutions  and 


WATER  CYCLE 
Includes  the  following  Groups:  General;  Precipitation;  Snow,  Ice, 
and  Frost;  Evaporation  and  Transpiration;  Streamflow  and  Runoff; 
Groundwater;  Water  in  Soils;  Lakes;  Water  in  Plants;  Erosion  and 
Sedimentation;  Chemical  Processes;  Estuaries. 

WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Includes  the  following  Groups:   Saline  Water  Conversion;   Water 
Yield  Improvement;  Use  of  Water  of  Impaired  Quality;  Conservation 
in  Domestic  and  Municipal   Use;  Conservation  in   Industry;  Con- 
servation in  Agriculture. 

WATER  QUANTITY  MANAGEMENT  AND  CONTROL 

Includes  the  following  Groups:  Control  of  Water  on  the  Surface; 
Groundwater  Management;  Effects  on  Water  of  Man's  Non-Water 
Activities;  Watershed  Protection. 

WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups:  Identification  of  Pollutants;  Sources 
of  Pollution;  Effects  of  Pollution;  Waste  Treatment  Processes; 
Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Altera- 
tion; Water  Quality  Control. 


06  WATER  RESOURCES  PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evalua- 
tion Process;  Cost  Allocation,  Cost  Sharing,  Pricing/Repayment; 
Water  Demand;  Water  Law  and  Institutions;  Nonstructural  Alter- 
natives; Ecologic  Impact  of  Water  Development. 

07  RESOURCES  DATA 

Includes  the  following  Groups:  Network  Design;  Data  Acquisi- 
tion; Evaluation,  Processing  and  Publication. 

08  ENGINEERING  WORKS 

Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic 
Machinery;  Soil  Mechanics;  Rock  Mechanics  and  Geology;  Con- 
crete; Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS,  AND  FACILITIES 

Includes  the  following  Groups:  Education-Extramural;  Educa- 
tion-ln-House;  Research  Facilities;  Grants,  Contracts,  and 
Research  Act  Allotments. 

10  SCIENTIFIC  AND  TECHNICAL  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing; 
Reference  and  Retrieval;  Secondary  Publication  and  Distribution; 
Specialized  Information  Center  Services;  Translations;  Prepara- 
tion of  Reviews. 

SUBJECT  INDEX 

AUTHOR  INDEX 

ORGANIZATIONAL  INDEX 

ACCESSION  NUMBER  INDEX 

ABSTRACT  SOURCES 


VI 


SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 

B.  Aqueous  Solutions  and 
Suspensions 


:a  ice  and  supercooled  water, 

;partment  of  Energy,  Mines  and  Resources,  Vic- 

ria    (British   Columbia).    Frozen   Sea    Research 

oup 

>r  primary  bibliographic  entry  see  Field  02C. 

71-11741 


2.  WATER  CYCLE 
K.  General 


RECTORY  OF  HYDRAULIC  RESEARCH  IN- 
TTUTES  AND  LABORATORIES. 

ernalional  Association  for  Hydraulic  Research, 
:1ft  (Netherlands). 

ailable  from  IAHR,  P.  O.  Box  177,  Raam  61, 
:1ft,  Netherlands  -  Price:  $15.00.  international 
sociation  for  Hydraulic  Research  (IAHR) 
rectory.  Part  1  and  2,  April  1  97  I . 

:scriptors:  'Hydraulics,  'Hydrodynamics, 
esearch  facilities,  'Laboratories,  Hydraulic  cn- 
leering.  Hydrology,  Institutions,  Personnel,  Pro- 
it  planning,  Inter-agency  cooperation.  Research 
d  development,  Technical  societies. 
:ntifiers:  'Research  facilities  directory, 
lydraulic  research.  International  association. 

provide  information  about  the  facilities  and 
pabilitics  of  hydraulic  research  organizations 
oughout  the  world  and  about  the  general  scope 
activities  of  each  organization,  this  new  and 
jadcr  directory  has  been  compiled.  It  replaces 
:  biennial  Bulletin  of  Hydraulic  Research,  the 
t  of  which  was  volume  20,  1969.  The  trends  of 
icarch  emphasis  arc  indicated  by  the  list  of  facili- 
s  and  activities  in  38  nations  and  in  30  states  of 
:  USA.  The  format  provides  the  official  name 
d  address  of  the  facility,  name  of  the  institute 
ector  and  number  of  personnel  on  his  staff,  and 
es  information  on  financing,  scope  of  activities, 
:thod  of  solving  problems,  computer  facilities, 
blications  (outlet  and  availability),  and  the  field 
which  research  is  carried  on  under  the  IAHR 
:hnical  committees.  This  directory  is  useful  to  all 
'sc  engaged  in  hydraulics,  hydrodynamics  and 
drology.  (Lang-USGS) 
71-12018 


LEOECOLOGY    OF    SHELL    MOUNDS    AT 
PUMA,  PERU, 

>rida  Atlantic  Univ.,  Boca  Raton;  and  Rutgcrs- 

c  State   Univ.,  New   Brunswick,  N.J.   Dcpt.  of 

ography  and  Geology. 

r  primary  bibliographic  entry  see  Field  06G. 

71-12108 


*N'S  PERPETUAL  QUEST  FOR  WATER, 

ological     Survey,     Washington,     DC.     Water 

sources  Div. 

r  primary  bibliographic  entry  see  Field  06E. 

71-12124 


iNESIS  OF  'MITHA  RANNS',  'KHARIA 
iNN',  AND  'KANODWALA  RANNS'  IN  THE 
(EAT  INDIAN  DESERT, 

ntral  Arid  Zone  Research  Inst.,  Jodhpur  ( India). 
Pandey,  and  P.  C.  Chattcrji. 

mats  of  Arid  Zone,  Vol  9,  No  3,  September 
70,  p  175-180.  2  maps,  2  rcf. 

scriptors:       'Gcohydrologic       units,       'Playas, 
vaporation,     'Geology,     'Surfacc-groundwater 
ationships.       Deserts,       Arid       lands.       Sinks, 
itersheds  (  Basins),  Foreign  countries. 
:ntificrs:  'India. 


Saline  depressions  in  the  Indian  Desert  gather 
groundwater  and  concentrate  natural  evaporites. 
They  arc  found  in  the  extremely  arid  zone  of 
Rajasthan,  where  the  rainfall  is  sparse  and  erratic. 
These  depressions,  or  ranns,  are  underlain  by  Ju- 
rassic and  Cretaceous  sandstones  and  limestones, 
as  well  as  by  Quaternary  clays  and  recent  blown 
sands.  The  ranns  arc  individual  basins  separated  by 
uplands,  but  few  streams  drain  into  them.  The 
ranns  appear  to  follow  fault  zones  closely,  as  a  map 
illustrates.  ( Ycnsen-Arizona) 
W7I-12140 

2B.  Precipitation 


FOURIER  ANALYSIS  OF  WEATHER  AND 
WAVE  DATA  FROM  HOLLAND,  MICHIGAN, 
JULY  1970, 

Williams  Coll.,  Williamstown,  Mass.;  and  Western 

Michigan  Univ.,  Kalamazoo. 

For  primary  bibliographic  entry  see  Field  02H. 

W71-I  1775 


A  HURRICANE  MODEL  FOR  SIMULATING 
CLOUD  SEEDING, 

Miami  Univ,  Coral  Gables,  Fla.  Rosenstiel  School 
of  Marine  and  Atmospheric  Science. 
M.  A.  Estoque. 

NTIS  No.  COM  71-00615,  Springfield,  Va.  22151. 
$3.00  printed  copy,  $0.95  in  microfiche.  Miami 
University,  Rosenstiel  School  of  Marine  and  At- 
mospheric Science,  Final  Report,  February  1971. 
36  p.  20  fig,  I  tab,  6  ref.  NOAA  E-22-47-68  (G). 

Descriptors:  'Cloud  seeding,  'Hurricanes,  'Model 
studies,       'Florida,       'Artificial       precipitation. 
Theoretical  analysis,  Analytical  techniques.  Rain- 
fall. 
Identifiers:  'Cloud  seeding  simulation. 

A  theoretical  model  for  studying  the  effects  of  ar- 
tificial cloud  seeding  on  hurricanes  is  described. 
The  model  is  based  on  the  time-dependent,  non- 
linear, and  axially  symmetric  primitive  equations. 
The  effects  of  cloud  microphysical  processes  and 
the  distribution  of  water  in  clouds  and  in  precipita- 
tion arc  determined.  Artificial  seeding  is  simulated 
in  the  model  by  freezing  a  specified  percentage  of 
the  total  liquid  water  content  and  then  releasing  the 
heat  of  fusion.  Seeding  the  hurricane  cycwall 
produces  appreciable  perturbations  (gravity  wave 
type)  in  the  pressure  and  the  wind  fields.  The  am- 
plitudes of  these  perturbations  arc  comparable  to 
the  amplitudes  of  perturbations  which  occur  in  the 
unseeded  hurricane.  Seeding  produces  an  intensifi- 
cation of  the  storm  in  the  earlier  stages;  but,  sub- 
sequently, the  seeded  hurricane  becomes  weaker 
than  the  unseeded  one.  ( Woodard-USGS ) 
W71-1  1991 


THE  DECISION  PROCESS  IN  HURRICANE 
FORECASTING, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Miami  Fla.,  National  Hurricane  Center. 
R  H.  Simpson. 

Available  as  COM  71-00336  from  National 
Technical  Information  Service,  Springfield,  Va. 
22151  -  price  $3.00  printed  copy,  $0.95  in 
microfiche.  National  Oceanic  and  Atmospheric 
Administration  Technical  Memorandum  NWS  TM 
SR-53,  January  1971.  35  p.  16  fig,  I  tab,  32  rcf. 

Descriptors:  'Hurricanes,  'Rain,  'Weather 
forecasting.  Floods,  Runoff,  Winds,  Clouds, 
Storms.  Vortices,  Climatology,  Meteorology, 
Remote  sensing.  Radar.  Tracking  techniques. 
Identifiers:  'Hurricane  forecasting,  'Hurricane 
tracking. 

The  procedures  and  decision  ladders  for  each 
phase  of  a  hurricane  forecast  arc  described,  includ- 
ing the  positioning  of  the  center,  the  development 
of  a  disturbance,  growth  of  a  vortex,  and  movement 
of  the  center.  An  index  to  the  wetness  or  the  poten- 
tial for  heavy  rains  in  a  hurricane  is  presented  from 
meteorological  satellite  pictures  of  the  storm  core. 


Where  many  spiral  rainbands  of  penetrative  con- 
vection contribute  to  an  exceedingly  bright  core 
near  the  center  very  heavy  rainfall  rates  are  ob- 
served. These  rainfall  rates  can  be  more  precisely 
verified  when  the  storm  comes  within  range  of  land 
based  radar.  The  problem  which  the  forecaster 
faces  is  not  simply  the  estimate  of  total  rainfall  ac- 
cumulation at  a  single  spot,  but  rather  the  areal 
potential  for  a  flash  flood  which  may  develop  if  the 
soil  is  already  saturated  or  if  the  storm  moves  in- 
land in  a  mountainous  or  hilly  area,  or  if  the  vortex 
stalls  under  circumstances  which  permit  it  to  con- 
tinue depositing  heavy  rains  for  many  hours  after 
winds  have  decayed  to  less  than  gale  force. 
(Woodard-USGS) 
W71-1  1995 


THE  WATER  BALANCE  OF  LAKE  VICTORIA: 
TECHNICAL  NOTE, 

Ministry  of  Mineral  and  Water  Resources,  Entebbe 
(Uganda).  Dept.  of  Water  Development. 
For  primary  bibliographic  entry  sec  Field  02H . 
W7  1-1  1998 


FREQUENCY  OF  DUSTSTORMS  AT  BE'ER 
SHEVA*, 

Israel  Meteorological  Service,  Bet  Dagan. 

J.  Katsnclson. 

Israel  Journal  of  Earth-Sciences,  Vol.  19,  No.  2,  p. 

69-76,  1970.  5  fig,  2  tab,  5  ref. 

Descriptors:  'Dust  storms,  'Arid  lands,  'Climatic 
data,  'Fronts  (Atmospheric),  'Winds,  Sands, 
Loess,  Wind  velocity.  Seasonal,  Environmental  ef- 
fects. Temperature,  Rainfall. 

Identifiers:  'Israel,  'Ncgcv  Desert,  'Wind 
direction. 

A  sand  or  dust  storm  occurs  if  the  visibility  is 
reduced  to  less  than  I  km  while  the  particles  arc 
being  raised  to  great  heights  by  strong  and  turbu- 
lent winds.  Such  storms  occur  mainly  in  desert  re- 
gions and  the  necessary  conditions  for  their  occur- 
rence arc  existing  areas  of  loose  sand,  dust  or  loess, 
relatively  strong  winds,  a  steep  temperature  lapse 
rate  in  the  lower  atmosphere  layers,  and  a  preced- 
ing dry  spell.  Rainfall  usually  causes  their  cessation. 
All  dust  storms  recorded  at  the  meteorological  sta- 
tion at  Becrshcva  over  a  12-year  period  (1958- 
1969)  were  analyzed  in  terms  of  wind  direction, 
wind  velocity  and  time  of  year.  There  were  88 
storms  in  which  visibility  was  5  km  or  less 
(recorded  for  aviation  purposes)  and  39  storms  of 
1  km  or  less  visibility.  Contrary  to  previous 
opinion,  it  was  found  that  6CJ  of  all  storms  having 
cither  kind  of  visibility  come  from  SW-NW.  Ap- 
parently after  the  passage  of  a  cold,  dry  front,  the 
wind  veers  and  becomes  W-NW  with  decreasing 
velocity,  but  is  still  strong  enough  to  transport  to 
Becrsheva  part  of  the  dust  from  SW  to  NW  of  the 
area  and  to  return  part  of  the  dust  in  the  air  of  W- 
NW  sector.  (Casey-Arizona) 
W7  1-12096 


THE  SYNOPTICS  OF  HAIL  IN  ISRAEL, 

Israel  Meteorological  Service,  Bet  Dagan.  Div.  of 

Synoptic  Meteorology. 

M.  Levi. 

Israel  Journal  of  Earth-Sciences,  Vol.  19,  No.  2,  p 

77-83.  1970.  8  fig,  3  tab,  8  rcf. 

Descriptors:  'Hail,  'Synoptic  analysis, 

'Radiosondes.     'Meteorological     data,      'Thun- 
derstorms,     Mapping,      Fronts      (Atmospheric), 
Isotherms,    Advcction,    Air    temperature,    Water 
vapor.  Clouds,  Winds. 
Identifiers:  'Israel,  'Tropopause. 

In  Israel,  hail  occurs  mostly  in  winter,  and  as  a  rule 
is  connected  with  cold  lows  and  their  attendant 
cold  fronts  It  depends  on  the  development  of  large 
vertical  clouds  with  certain  areas  containing  their 
own  horizontal  wind  and  up-currcnts.  This 
development  interacts  with  local  climatic  variables 
making  hail  fall  prediction,  both  spatial  and  tem- 
poral, difficult.   Because  of  it's  potential  destrue- 


Field  02— WATER  CYCLE 
Group  2B — Precipitation 


tiveness,  particularly  in  agriculture,  synoptic 
analyses  are  important.  Using  surface  and  upper 
level  maps  and  radiosondes,  several  synoptic  situa- 
tions are  described  and  analyzed.  The  most  promis- 
ing indicators  in  hail  fall  predictions  appear  to  be 
an  empirically  derived  tropopause  height  threshold 
value  and  the  presence  and  direction  of  local  jet- 
streams.  Other  possibilities  are  the  combination  of 
the  thickness  value  of  1000/500  mb  together  with 
the  temperature  difference  850/500  mb  and  the 
combination  of  the  height  of  the  0  deg  isotherm 
and  the  temperature  at  500  mb.  (Casey-Arizona) 
W7 1-12097 

THE  SEASONAL  INCIDENCE  OF  RAINFALL, 

University    Coll.,    London    (England).    Dept.    of 

Geography. 

J.  O.  Ayoade. 

Weather,  Vol.  25,  No.  9,  p.  414-418,  September 

1970.  3  fig,  5  ref. 

Descriptors:   'Seasonal,  'Climatic  data,  'Rainfall 
disposition,  'Subhumid  regions,  'Estimating  equa- 
tions, Runoff,  Tropical  regions. 
Identifiers:  'Nigeria,  'Seasonality  index. 

In  the  subhumid  tropics,  rainfall  is  variable  both 
spatially  and  temporally.  The  necessity  of  knowing 
both  mean  rainfall  conditions  and  their  variability 
is  made  more  difficulty  by  the  pronounced 
seasonality  of  tropical  rainfall.  Mapping  techniques 
such  as  monthly  rainfall  histograms,  isomers  and 
pluviometric  coefficients  all  suffer  from  the  major 
defect  of  not  providing  a  single  measure  of 
seasonality  for  a  station.  Other  methods,  such  as 
mapping  rainy  season  duration,  fail  to  distinguish 
adequately  the  intensity  and  severity  of  seasonality. 
A  simple  index  was  derived  by  adding  the  absolute 
deviations  of  the  mean  rainfall  for  each  month  of 
the  year  from  the  expected  monthly  value  if  the  an- 
nual rainfall  were  uniformly  distributed  throughout 
the  year.  The  result,  the  seasonality  index  (SI),  is 
expressed  as  a  percentage  of  the  maximum  possible 
deviation.  Maps  of  SI,  mean  annual  rainfall  and 
rainy  season  duration  for  Nigeria  are  presented  and 
discussed.  While  it  does  not  take  into  account  the 
ordering  of  the  wet  months,  the  SI  does  provide  a 
single  figure  for  each  station  incorporating  all 
yearly  rainfall  variations.  (Casey-Arizona) 
W7 1- 1  2099 


GLOBAL  DISTRIBUTION  OF  NET  RADIATION 
ACCORDING  TO  A  NEW  FORMULA, 

Hawaii       Univ.,      Honolulu.       Water      Resources 

Research  Center. 

Jen-Hu  Chang. 

Annals,  Association  of  American  Geographers,  Vol 

60,  No  2,  p  340-35  I ,  June  1 970.  7  fig,  1  tab,  45  ref. 

ESSA  Grant  E-44-67(G). 

Descriptors:  'Solar  radiation,  'Estimating  equa- 
tions. 'Climatic  data,  'Mapping,  'Water  vapor. 
Clouds,  Albedo.  Latitudinal  studies.  Correlation 
analysis.  Temperature,  Energy  budget. 
Identifiers:  'Net  radiation,  'Radiometers,  'Reflec- 
tion coefficients. 

Net  radiation,  the  difference  between  the 
downward  and  upward  radiative  fluxes,  gives  a 
measure  of  the  rate  of  heating  in  the  lower  at- 
mosphere and  ground  surface,  which  has  important 
connotations  in  energy  and  moisture  budgets.  Since 
actual  measurements  have  been  rare,  this  impor- 
tant climatic  variable  has  been  calculated  by  empir- 
ical equations  using  cloudiness,  air  temperature 
and  humidity  data.  Unfortunately,  the  use  of  clou- 
diness introduces  a  major  error  due  to  cloud  varia- 
tions. Using  an  empirical  linear  relationship 
between  solar  radiation  and  net  radiation,  a  new 
formula  was  derived  using  solar  radiation  instead  of 
cloudiness.  The  constants  were  evaluated  by  using 
125-month  net  radiation  records  from  5  weather 
stations  around  the  world.  Although  the  formula 
has  certain  limitations,  such  as  the  use  of  surface 
vapor  pressure  instead  of  total  prccipitable  water, 
when  the  computed  values  according  to  the  new 
formula  were  plotted  against  observed  net  radia- 


tion values,  a  correlation  coefficient  of  0.97  was 
obtained,  with  a  standard  estimate  error  of  2.57 
langleys/day.  Using  the  new  formula  as  applied  to 
386  stations  throughout  the  world,  with  selected 
reflection  coefficients,  net  radiation  maps  were 
constructed  for  the  mid-season  months,  January, 
April,  July  and  October  and  for  the  year.  Mean 
values  of  net  radiation  were  computed  from  the 
maps  for  all  continents  and  were  shown  to  be  con- 
sistently higher  than  those  calculated  from  Bu- 
dyko*s  formula.  (Casey-Arizona) 
W71-12I12 

2C.  Snow,  Ice,  and  Frost 

SEA  ICE  AND  SUPERCOOLED  WATER, 

Department  of  Energy,  Mines  and  Resources,  Vic- 
toria (British  Columbia).  Frozen  Sea  Research 
Group. 

E.  L.  Lewis,  and  R.  A.  Lake. 

Journal  of  Geophysical  Research,  Vol  76,  No  24,  p 
5836-5841,  August  20,  1971.  2fig,22ref. 

Descriptors:   'Freezing,  'Sea  ice,  'Supercooling, 
Crystallization,    Water    temperature,    Sea    water, 
Crystal  growth  chemistry.  Salinity,  Oceanography. 
Identifiers:  Freezing  (Sea  water). 

The  existence  of  supercooled  water  below  growing 
sea  ice  has  been  postulated  in  the  past  to  explain 
anomalous  temperature  and  salinity  values  in  the 
water  column.  In  addition  supercooling  has  been 
invoked  to  explain  ice-crystal  production  in  the 
water  that  is  tens  of  meters  below  the  ice  sheet  and 
on  the  sea  bed  near  the  shore.  From  a  study  of  the 
literature  and  the  laboratory  experiments  it  is  con- 
cluded that  the  postulate  is  unnecessary  and  that 
supercooling  of  the  water  mass,  if  it  exists  at  all,  is 
transitory.  (Knapp-USGS) 
W71-11741 


A  NEW  ICE  ROD  (GR-85)  (Novaya  shugomernaya 
reyka  GR-85), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  07B. 
W71-1  1768 


ICE  EQUIPMENT  FOR  HYDROMETRIC  STU- 
DIES FROM  ICE  COVER  (Kompleks 
prisposobleniy  dlya  zimnikh  gidrometricheskikh 
rabot  s  podvesnoy  shtangi  s  poverkhnosti 
ledyanogo  pokrova  (PI- 15)), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  07B. 
W71-11769 


THE  MARCH-APRIL  1969  SNOWMELT 
FLOODS  IN  THE  RED  RIVER  OF  THE  NORTH, 
UPPER  MISSISSIPPI,  AND  MISSOURI  BASINS, 

For  primary  bibliographic  entry  see  Field  02E. 
W7I-I  1996 


EVALUATION  OF  SOUTH  CASCADE  GLACIER 
TEST  SITE  RESULTS, 

Geological  Survey,  Tacoma,  Wash. 

For  primary  bibliographic  entry  see  Field  07B. 

W7 1- 12000 


RADAR  SCATTEROMETER  MEASUREMENTS 
OF  SEA  ICE, 

Kansas  Univ.,  Lawrence.  Remote  Sensing  Lab. 
For  primary  bibliographic  entry  see  Field  07B. 
W7I-I201I 


CALCULATING  THE  STRENGTH  OF  A  MELT- 
ING ICE  COVER  AND  THE  EFFECT  OF  WIND 
ON  ICE  DRIFT  (Raschet  prochnosti  tayushchego 


ledyanogo  pokrova  I  nachala  vetrovogo  dreyfa  P. 

da), 

Gidrometeorologicheskii  Nauchno-lssledovatelskii 

Tsentr  SSSR,  Leningrad. 

S.  N.  Bulatov. 

Leningrad,  Gidrometeorologicheskiy  Nauchno-Ut- 

ledovatel'skiy  Tsentr  SSSR  Trudy,  No  74,   1970. 

120  p. 

Descriptors:  'Ice,  'Winds,  'Mechanical  proper- 
ties, 'Strength,  'Melting,  Stress  analysis.  Strength 
of  materials.  Lake  ice,  Solar  radiation,  Albedo, 
Water  temperature,  Fresh  water.  Melt  water,  Heat 
flow.  Reservoirs,  Rivers,  Wind  velocity,  Porosity, 
Elasticity  (Mechanical),  Ice  breakup. 
Identifiers:  'USSR,  'Ice  drift,  'Ice  physics.  Ice 
cover,  Ice  thickness.  Fresh-water  ice,  Ice  structure, 
River  ice,  Modulus  of  elasticity. 

Melting  and  reduction  of  strength  of  the  ice  covert 
of  rivers  and  reservoirs  were  examined  as  part  of 
the  development  of  a  method  for  calculating  the 
thickness  and  strength  of  a  melting  ice  cover.  The 
method  is  based  on  the  modulus  of  elasticity,  time, 
and  unit  load  applied  at  an  ice  temperature  of 
minus  10C.  To  study  the  change  in  the  strength  of 
ice  during  melting,  the  structure  of  the  ice  of  riven 
and  reservoirs  was  compared  with  that  of  sea  ice. 
The  effects  of  solar  radiation  and  meteorological 
factors  on  the  structural  and  strength  charac- 
teristics of  melting  ice  were  also  studied.  The  con- 
cluding section  is  devoted  to  a  calculation  of  the  ef- 
fect of  wind  on  ice  drift  on  reservoirs.  Actual  and 
predicted  dates  for  the  beginning  of  ice  flow  are 
given  for  two  reservoirs  of  the  USSR-the  Bratsk 
Reservoir  (Irkutsk  Oblast)  and  the  Novosibirsk 
Reservoir  (Novosibirsk  Oblast).  (Josefson-USGS) 
W7 1-12020 


ICE  STUDIES  (Ledovyye  issledovaniya). 

State  Hydrological  Inst.,  Leningrad  (USSR). 

Gosudarstvennyy  Gidrologicheskiy  Institut.  Trudy, 
No  184,  1971.  136  p. 

Descriptors:  'Ice,  'Snow,  'Mechanical  properties, 
•Physical  properties,  'Ice  loads.  Snow  cover, 
Discharge  coefficients.  Lake  ice.  Ice  breakup,  Iced 
lakes,  Ice  jams.  Seasonal,  Streamflow  forecasting. 
Model  studies,  Loads  (Forces),  Stress  analysis, 
Strain  measurement.  Instrumentation,  Hydraulics, 
Rheology. 

Identifiers:  'USSR,  'Ice  physics.  Ice  cover.  Ice 
drift.  Ice  melt,  Ice  regime,  Snow  ice.  Drift  ice, 
Kinematics,  Bending. 

This  collection  of  seven  papers  is  a  summary  review 
of  theoretical,  laboratory  and  field  studies  of  ice 
phenomena.  Methods  and  techniques  are  suggested 
for  determining  a  number  of  physical  parameters  of 
ice,  including  various  mechanical,  geometric,  and 
thermal  properties.  The  principal  subjects  covered 
in  the  monograph  include  the  rheological  nature  of 
ice,  strength  measurements  of  an  ice  cover,  ice 
melt,  and  a  general  description  of  the  formation  of 
snow  ice.  (See  also  W71-12022  thru  W71-12028) 
(Josefson-USGS) 
W71-12021 


ELECTRIC  MODEL  OF  THE  STRESS  STATE 
OF  A  VERY  VISCOUS  SLAB  (Elektricheskaya 
model'  napryazhennogo  sostoyaniya  ochen'  vyaz- 
koy  plity). 

State  Hydrological  Inst.  Leningrad  (USSR). 

B.  V.  Proskuryakov. 

In:     Ledovyye     issledovaniya;     Gosudarstvennyy 

Gidrologicheskiy  Institut  Trudy,  No   184,  p   130- 

133,  1971. 4p. 

Descriptors:  'Model  studies,  'Ice,  'Stress  analysis, 
♦Loads  (Forces),  Mechanical  properties,  Hydrau- 
lic models,  Stress,  Viscosity,  Flow,  Winds, 
Hydrodynamics,  Pressure,  Deformation,  Hydrau- 
lics, Equations. 

Identifiers:  'USSR,  'Ice  physics.  Ice  cover,  Ice 
thickness,  Aerodynamics. 
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knowledge  of  the  stress  state  of  ice  cover  is  im- 
ortant  for  controlling  ice  jams,  determining  areas 
f  possible  hummocking,  and  for  describing  the 
irces  which  ice  can  exert  against  hydraulic  struc- 
ires.  A  method  was  proposed  for  studying  the 
ress  state  of  an  ice  cover  subjected  to 
/drodynamic  and  aerodynamic  loads.  A  dif- 
rential  equation  of  the  'viscous  movement' of  ice 
(posed  to  wind  and  flow  was  examined  and  ap- 
ied  to  formulating  an  electric  model  for 
producing  a  velocity  field  for  individual  points  on 
i  ice  cover.  (See  also  W7 1-1 2021)  (Josefson- 
SGS) 
71-12022 


STUDY  OF  SNOW  ICE  (Issledovaniye  snezh- 
tgo  I'da), 

ate  Hydrological  Inst.  Leningrad  (USSR). 
G.  Deryugin. 

Ledovyye  issledovaniya;  Gosudarstvennyy 
idrologicheskiy  Institut  Trudy,  No  184,  p  43-93, 
•71.51  p,  5  fig,  15  tab,  29  ref,  4  append. 

:scriptors:  'Snow,  *lce,  'Mechanical  properties, 
'hysical  properties,  *Snow  cover,  Seasonal, 
owfall.  Freezing,  Thawing,  Floods,  Capillary  ac- 
in,  Capillary  fringe.  Thermal  conductivity,  Air 
mperature.  Saturation,  Solar  radiation.  Porosity, 
:nsity,  Compressive  strength.  Loads  (Forces), 
entifiers:  *USSR,  'Ice  physics,  *Snow  ice.  Lake 
asavitsa.  Leningrad  Oblast,  Ice  cover,  Ice 
ickness,  Bending. 

general  description  of  the  formation  of  snow  ice 
given,  accompanied  by  specific  examples  of  its 
rmation  on  Lake  Krasavitsa,  Leningrad  Oblast. 
irious  aspects  of  snow-ice  formation  are 
icusscd.  These  include:  (  1 )  thickness  of  ice, 
pth  of  snow  on  the  ice,  and  successive  stages 
iding  to  accretion  of  snow  ice;  (2)  formation  of 
lcks  in  the  ice  as  a  result  of  thermal  bending  of 
:  ice  cover;  ( 3 )  capillary  loads  exerted  on  the  ice 
vcr  during  flooding  of  the  snow  and  ice;  (4)  ex- 
it of  freezing  in  the  water-saturated  snow;  (5) 
le  of  capillary  forces  in  the  propagation  of  water 
the  snow;  and  (6)  the  basic  physico-mechanical 
iperties  of  snow  ice,  including  porosity,  density, 
:rmal  conductivity,  heat  exchange,  absorption 
efficient  of  solar  radiation,  and  compressive  and 
nding  strengths.  (See  also  W7  I -I  202  I)  (Josef- 
i-USGS) 
71-12023 


XHNIQUES  FOR  STUDYING  KINEMATICS 
'  ICE  COVER  (Metodika  izucheniya  kinematiki 
yanogo  pokrova), 

He  Hydrologic  Inst.,  Leningrad  (USSR). 
P.  Berdennikov,  A.  G.  Deryugin.  and  N.  A. 
aminov. 

Ledovyye  issledovaniya;  Gosudarstvennyy 
irologicheskiy  Institut  Trudy,  No  184,  p  23-42, 
71.  20  p.  7  fig,  4  tab,  5  ref. 

scriptors:  *lcc,  *Strain  gages,  'Strain  mcasure- 
nt,  'Instrumentation,  'Deformation.  Mcchani- 
propcrties.  Elastic  deformation.  Loads 
>rccs).  Flow  rates.  Elasticity  (Mechanical),  On- 
!  investigations.  Foreign  research, 
ntificrs:  'USSR,  'Ice  physics.  Leveling,  Tcn- 
netry,  Tensometcrs.  Sensors,  Ice  movement.  Ice 
'er.  Ice  drift.  Drift  ice. 

!  observation  techniques  and  instrumentation 
ployed  in  on-site  investigations  of  the  move- 
nts and  deformations  of  continuous  ice  cover 

1  of  pack  ice  are  described.  Automatic  icc- 
vemenl  measuring  stations,  developed  by  the 
te  Hydrologic  Institute  were  used  to  record  the 
gnitudc  and  direction  of  ice  movement.  Ice 
vement  could  be  recorded  at  flow  rates  as  low  as 

2  m/scc.  In  several  instances  drift  ice  was  ob- 
ved  to  move  at  a  rate  of  0.6  m/scc  or  more.  Ice 
er  deformations  were  determined  by  two 
thods:  (  1 )  leveling  to  record  deformations 
ch  indicated  the  presence  of  bending  waves  in 
ice  and  (2)  tensometry  to  measure  deformation 

ig  surface,  deep,  and  vertical  sensors  in  tem- 


porarily placed  (stress-free)  and  permanently 
placed  installations.  The  results  of  tensometric 
measurements  correlate  well  with  leveling  data  and 
confirm  the  assumption  of  undulatory  deforma- 
tions in  ice  cover.  (See  also  W7  I- 1  2021)  (Josef- 
son-USGS) 
W7  1-1  2024 


A  METHOD  FOR  DETERMINING  STRENGTH 
OF  ICE  COVER  AND  ITS  APPLICATION 
(Metod  opredeleniya  napryazheniy  ledyanogo 
pokrova  i  opyt  yego  primeneniya), 

State  Hydrological  Inst.,  Leningrad  (USSR). 

B.  V.  Proskuryakov,  and  V.  P.  Berdennikov. 

In:     Ledovyye     issledovaniya;     Gosudarstvennyy 

Gidrologicheskiy  Institut  Trudy,  No   184,  p  3-22 

1971.  20  p,  8  fig,  5  tab.  3  ref. 

Descriptors:  'Strength,  'Stress,  'Ice,  'Hydraulics, 
'Mechanical  properties,  Strain,  Tension,  Stress 
analysis.  Viscosity,  Deformation,  Rheology. 
Viscous  flow.  Model  studies.  Pressure,  On-site  in- 
vestigations, Equipment. 

Identifiers:  'USSR,  'Ice  physics,  Lagrange 
number,  Rheological  models. 

A  method  was  proposed  for  determining  the  flexu- 
ral  strength  of  ice  cover  based  on  a  hydromechani- 
cal  comparison  of  the  deformations  of  a  viscous 
liquid  and  of  a  slit  10-25  m  long  and  0.3-0.4  m  wide 
made  in  the  ice.  A  Lagrange  number  1.4,  deter- 
mined in  the  laboratory,  was  used  to  relate  the 
strain  rate  parallel  to  the  slit  in  the  ice  to  stress. 
Special  devices  were  developed  and  tested  to  mea- 
sure the  strain  rate  at  automatic  stress-strain  sta- 
tions designed  to  transmit  data  over  long  distances 
(up  to  50  km).  The  strain  rate  of  the  slit  was  mea- 
sured at  various  points  on  the  ice  cover  in  two 
distinctly  different  winter  periods.  The  stress  was 
defined  by  the  Lagrange  number,  the  length  of  the 
slit,  and  by  on-site  determinations  of  the  viscosity 
coefficient  of  the  ice.  The  maximum  stress 
recorded  was  20  metric  tons/sq  m.  (See  also  W71- 
12021  )(Josefson-USGS) 
W71-12025 


A    METHOD    OF    CALCULATING    PRESSURE 
DURING     EXPANSION     OF     ICE     ONTO     AN 
INCLINED  PLANE  OF  AN  EMBANKMENT  (Sk- 
hema    rascheta    davleniya    pri    navale    ledyanogo 
polya  na  naklonnuyu  ploskost'  naberezhnoy). 
State  Hydrological  Inst.,  Leningrad  (USSR). 
B.  V.  Proskuryakov,  and  V.  P.  Berdennikov. 
In:      Ledovyye     issledovaniya;     Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No   184,  p   120- 
129,  1971.  lOp,  3  fig,  I  tab,3rcf. 

Descriptors:  'Ice,  'Ice  loads,  'Pressure,  'Expan- 
sion, 'Compressive  strength.  Mechanical  proper- 
ties. Strength,  Stress  analysis,  Strength  of  materials, 
Elasticity  (Mechanical),  Hydraulic  structures. 
Loads  (Forces),  Equations,  On-site  investigations. 
Identifiers:  'USSR,  'Ice  physics.  Bending,  Ice 
thickness. 

An  ice  cover  subjected  to  wind  or  to  a  rise  in  tem- 
perature may  exert  great  pressure  on  beach  protec- 
tive works  or  other  hydraulic  structures  located 
along  a  beach.  To  calculate  horizontal  and  vertical 
pressure  components  of  ice  during  its  horizontal 
expansion  onto  an  inclined  plane,  two  cases  of 
bending  phenomena  arc  considered:  ( 1  )  a  case  of 
simple  bending  due  only  to  a  vertical  component, 
such  as  a  change  in  water  level;  and  (2)  a  case  of 
complex  bending  caused  by  the  combined  action  of 
compression  and  bending.  To  calculate  pressure 
during  expansion,  the  temporary  compressive 
strength  of  ice  must  be  included  as  a  component 
force.  ( Sec  also  W7 1  - 1 202 1 )  ( Josefson-USGS ) 
W7I-I2026 


ICE  MELT  ON  THE  NEVA  RIVER  (Stok  I'da  r. 

Nevy), 

State  Hydrological  Inst.,  Leningrad  (  USSR). 

A.  G.  Deryugin,  and  V.  I.  Lazarevskaya. 


In:  Ledovyye  issledovaniya;  Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  1 84,  p  94- 1 05 
1971.  1 2  p,  3  fig,  4  tab,  5  ref. 

Descriptors:  'Ice,  'Lake  ice,  'Ice  breakup, 
•Rivers,  'Iced  lakes,  Ice  jams.  Melting,  Freezing, 
Seasonal,  Water  levels,  Flow  rates.  Gaging  stations, 
Data  collections.  Winds,  Air  temperature,  Heat 
balance. 

Identifiers:  'USSR,  'Ice  melt,  Lake  Ladoga,  Neva 
River,  Ice  movement,  Ice  thickness,  Ice  cover, 
Wind  regime. 

Discharge  of  the  Neva  River  from  ice  melt  in  Lake 
Ladoga  was  calculated  for  17  fall  and  23  spring 
periods  by  indirect  methods.  The  volume  of  ice 
flowing  into  the  river  from  the  lake  was  determined 
by  the  movement,  flow  rate  and  thickness  of  both 
the  lake  ice  and  of  the  ice  formed  on  the  river  near 
the  Petrokrepost'  Gaging  Station.  The  fall  ice  melt 
of  the  Neva  River  consisted  of  the  ice  from  Lake 
Ladoga  and  of  that  formed  on  the  river.  The 
volume  of  ice  formed  on  the  river  in  the  fall  was 
determined  by  heat  losses  from  the  open  water  sur- 
face and  was  compared  with  the  volume  of  ice  con- 
tained in  ice  jams.  Spring  ice  melt  on  the  river  was 
considerably  greater  than  fall  ice  melt  and  con- 
sisted mainly  of  lake  ice.  The  movement  of  ice  from 
Lake  Ladoga  in  both  the  fall  and  spring  depended 
to  a  considerable  extent  on  the  wind  regime  above 
the  lake  during  the  period  of  ice  movement.  (See 
also  W7  1-12021)  (Josefson-USGS) 
W7  1-12027 


SELECTION  OF  A  WINTER  CONVERSION 
FACTOR  FOR  THE  NEVA  RIVER  (Opty  vybora 
znacheniy  zimnego  perekhodnogo  koeffitsiyenta  r. 

Nevy), 

State  Hydrological  Inst.,  Leningrad  (USSR). 

N.  S.  Chachina. 

In:      Ledovyye     issledovaniya;     Gosudarstvennyy 

Gidrologicheskiy  Institut  Trudy,  No   184,  p    106- 

1  1 9,  1 97  1 .  1 4  p,  3  fig,  2  tab.  7  ref.  5  append. 

Descriptors:  'Discharge  coefficients,  'Discharge 
(Water),  'Runoff,  'Seasonal,  'Streamflow 
forecasting.  Ice,  River  forecasting.  Stage-discharge 
relations.  Discharge  measurement.  Water  levels. 
Ice  jams.  Surges,  Probability,  River  flow. 
Identifiers:  'USSR,  Neva  River,  Ice  regime.  Ice 
cover. 

A  winter  conversion  factor  is  a  ratio  of  winter  and 
summer  discharges  of  water  at  identical  river  stages 
and  may  be  used  to  calculate  winter  streamflow  for 
designing  hydraulic  structures  and  for  work  in 
navigation  and  other  branches  of  the  national 
economy.  A  winter  conversion  factor  was  calcu- 
lated for  the  Neva  River  for  the  period  I  900- 1 966. 
Because  of  the  complexity  of  stage-discharge  rela- 
tionships during  the  winter  (ice  jams  and  surge 
phenomena)  and  lack  of  measured  winter 
discharges,  the  calculations  obtained  must  be  con- 
sidered as  only  approximate.  (See  also  W71- 
1202  I)  (Josefson-USGS) 
W71-I2028 


2D.  Evaporation  and  Transpiration 


A  GRAVIMETRIC  EVAPORATOR  FOR  BOG 
CORE  SAMPLES  (Vesovoy  bolotnyy  isparitel's 
peremeshcheniyem  monolita), 

Gosudarstvennyi  Gidrologicheskii  Institut  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  07B. 
W7I-11766 


FIELD  STUDY  OF  EVAPORATION  -  INSTAL- 
LATION, OPERATION,  AND  MAINTENANCE 
OF  EQUIPMENT. 

Snowy  Mountains  Engineering  Corp.  Canberra 
(Australia). 

Australian  Water  Resources  Council  Technical 
Paper  No  1 ,  March  I  97 1 .  I  33  p,  22  fig,  1  tab,  9  ref, 
4  append. 


Field  02— WATER  CYCLE 

Group  2D — Evaporation  and  Transpiration 


Descriptors:  *Evaporation,  "Lakes,  "Instrumenta- 
tion, "Reservoir  evaporation,  Meteorology,  Data 
collections,  Climatology,  Energy  budget, 
Meteorological  data,  Solar  radiation,  Temperature, 
Humidity. 
Identifiers:  "Australia. 

This  publication  contains  descriptions  of  the 
evaporation  equipment  used  at  three  lakes  in  con- 
nection with  the  Australian  Water  Resources 
Council  Field  Study  of  Evaporation.  The  three 
lakes  are  Mundaring  near  Perth,  Manton  near  Dar- 
win and  Cataract  near  Sydney.  Details  are  given  of 
the  installation,  operation,  and  maintenance  of 
equipment  at  the  raft  sites,  and  the  daily-operated 
and  the  weekly  recording  meteorological  land  sta- 
tions, and  also  other  equipment  which  is  associated 
with  the  above  installations.  Lake  evaporation  is 
measured  by  the  Bulk  Aerodynamic  and  Head 
Budget  methods.  These  measurements  are  related 
to  meteorological  parameters,  measured  at  land 
stations  in  the  vicinity  of  the  lakes.  (Knapp-USGS) 
W71-1I771 

A  STUDY  OF  EVAPOTRANSP1RATION  FROM 
A  HIGH  ALTITUDE  MEADOW, 

Wyoming   Univ.,   Laramie.   Dept.   of  Agricultural 
Engineering. 
Gideon  Abraham. 

M  Sc  Thesis,  Wyoming  University  Graduate 
School,  June  1971.  40  p,  6  fig,  12  tab,  15  ref,  ap- 
pend. OWRR  Project  B-003-W  YO  (2). 

Descriptors:       "Evapotranspiration,       "Wyoming, 
"Lysimeters,  Consumptive  use,  Grasslands,  Graz- 
ing, Evaporation,  Water  balance,  Meteorological 
data,  Irrigation,  Heat  budget. 
Identifiers:  "Laramie  (Wyo). 

Evapotranspiration  measurements  were  made  in 
the  1970  growing  season  at  the  Biddick  Ranch 
north  of  Laramie,  Wyoming.  Four  methods  were 
used  to  evaluate  the  monthly  evapotranspiration: 
Lysimetcr  measurements,  Lowry-Johnson,  Blaney- 
Criddle,  and  modified  Jensen-Haise  methods.  The 
lysimeter  evapotranspiration  measurements  fall 
between  those  obtained  by  the  Lowry-Johnson  and 
Blaney-Criddle  methods  for  the  period  June 
through  August,  but  the  estimate  by  the  Jensen- 
Haise  method  is  higher  than  all  the  others.  The 
lysimetcr  measurement  for  the  month  of  May  was 
high.  The  reason  for  this  could  be  that  during  the 
initial  stage  of  operation  the  soil  was  not  fully  satu- 
rated and  water  percolated  down,  thus  increasing 
the  measured  lysimetcr  value.  For  the  period  June 
through  August,  the  lysimetcr  shows  no  distinctive 
peak,  though  the  evapotranspiration  should  in- 
crease with  the  stage  of  growth.  The  other  two 
methods  show  peak  use  in  July.  (Knapp-USGS) 
W71-I  1785 


GLOBAL  DISTRIBUTION  OF  NET  RADIATION 
ACCORDING  TO  A  NEW  FORMULA, 

Hawaii       Univ.,      Honolulu        Water      Resources 
Research  Center. 

For  primary  bibliographic  entry  sec  Field  02B. 
W7I-I2I  12 


EVAPORATION  FROM  RICE  AT  GRIFFITH, 
NEW  SOUTH  WALES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith   (Australia).   Div.  of  Irriga- 
tion Research. 
G.  N   Evans. 

Agricultural  Meteorology,  Vol  8,  No  2,  p  I  17-127, 
March  1971.  5  fig.  I  tab,  8  ref. 

Descriptors:  "Evaporation.  "Evaporation  pans, 
•Rice,  "Lysimeters,  "Water  balance.  Estimating 
equations.  Soil-water-plant  relationships.  Semiarid 
climates.  Advection,  Wind  velocity.  Crop  response. 
Temperature,  Solar  radiation.  I  ranspiration.  Cor- 
relation analysis 

Identifiers:  "Net  radiation.  "Crop  roughness, 
"Agroclimatology,  "Seedlings 


As  part  of  a  water  balance  study  in  a  semiarid  area 
of  inland  SE  Australia,  field  measurements  were 
made  of  daily  evaporation  from  rice  growing  in 
standing  water  in  a  lysimeter.  Comparison  of 
lysimeter  evaporation  data  and  Van  Bavel  com- 
bination equation  calculations  yielded  low  correla- 
tions. The  results  were  improved  by  using  a  rela- 
tionship between  rice  roughness  length  and  wind- 
speed,  derived  from  a  regression.  The  simpler  Mcll- 
roy  equation  requires  a  functional  relationship 
between  windspeed  and  an  empirical  transfer  coef- 
ficient. When  a  variety  of  such  relationships  were 
plotted,  considerable  scatter  occurred.  However, 
when  all  relationships  were  used  in  the  Mcllroy 
equation,  and  compared  with  lysimeter  data,  cor- 
relation coefficients  of  0.8  were  consistently  ob- 
tained. The  mean  value  of  the  ratio  of  rice  evapora- 
tion to  class  A  pan  evaporation  was  0.98,  with  a 
correlation  coefficient  of  0.91  (0.1%  level),  in- 
dicating the  usefulness  of  this  method.  Daily 
evaporation  energy  was  considerably  greater  than 
net  radiation,  implying  strong  advection  and 
generally  high  crop  roughness.  (Casey-Arizona) 
W71-12113 


SOME  FIELD  METHODS  FOR  OBTAINING 
MEANINGFUL  LEAF  DIFFUSION  RE- 
SISTANCES AND  TRANSPIRATION  RATES, 

Missouri  Botanical  Garden,  St.  Louis. 

S.  E.  Taylor,  and  D.  M.  Gates. 

Oecologia   Plantarum,   Vol   5,   No    1,  p    103-111, 

1970.  2  fig,  18  ref.  NSF  Grant  No  G  22296,  PHS 

Grant  No  ES-00 139-04. 

Descriptors:  "Physiological  ecology,  "Leaves, 
"Transpiration,  "Energy  budget,  Environmental  ef- 
fects. Estimating  equations.  Air  temperature,  Wind 
velocity.  On-site  data  collections.  Variability,  Re- 
sistance, Instrumentation. 

While  there  are  many  useful  laboratory  methods  of 
measuring  leaf  transpiration  rates,  the  only  field 
measuring  methods  so  far  devised  involve  leaf 
severance,  which  is  open  to  much  criticism;  and  the 
energy  budget  method,  which  is  complex  and  un- 
wieldy. By  using  basic  energy  budget  equations, 
heat  dissipated  by  transpiring  intact  leaves  may  be 
expressed  in  terms  of  severed  leaf  parameters.  The 
energy  budget  method  may  then  be  combined  with 
the  2  most  common  severed  leaf  techniques,  the 
potometer  method  and  the  quick  weigh  method. 
Field  data  was  obtained  from  mature  leaves  of  Leu- 
cothoe  fontanesiana  by  the  2  combined  methods 
and  by  the  simple  severed  leaf  method.  Sample  cal- 
culations are  given  and  the  results  of  the  3  methods 
are  compared  with  results  from  lab  tests  on  potted 
plants.  The  potometer-encrgy  budget  method  was 
reliable  within  5%,  the  quick  weigh-energy  budget 
method  within  9%  and  the  severed  leaf  technique 
within  14%.  (Casey-Arizona) 
W7I-12115 

2E.  Streamflow  and  Runoff 


STATISTICAL  CHARACTERISTICS  OF 

VELOCITY  FLUCTUATIONS  AT  INTER- 
MEDIATE SCALES  IN  A  COASTAL  PLAIN 
ESTUARY, 

National   Oceanic    and    Atmospheric    Administra- 
tion, Seattle,  Wash.  Pacific  Oceanographic  Labs. 
For  primary  bibliographic  entry  see  Field  02L. 
W7I-1  1742 


APPLICATION  OF  THE  TELEGRAPH  EQUA- 
TION TO  OCEANIC  DIFFUSION:  ANOTHER 
MATHEMATICAL  MODEL, 

John  Hopkins  Univ.,  Baltimore,  Md.,  Chesapeake 
Bay  Inst. 
Akira  Okubo. 

Chesapeake  Bay  Institute  Technical  Report  69, 
Reference  71-3,  Johns  Hopkins  University,  March 
1971.  35  p.  8  fig,  12  ref.  ONR  Contract  N0O0I4- 
67-A-0 1 63-0006,  NSF  Contract  AT  (30-1)  3109 
USAEC;  Grant  GA- 1 6603. 


Descriptors:  "Diffusion,  "Oceans,  "Mathematical 
models,    "Equations,    Oceanography,    Hydrology, 
Diffusivity,  Mixing,  Circulation,  Water  properties. 
Identifiers:  "Oceanic  diffusion,  "Telegraph  equa- 
tions. 

The  telegraph  equation  sheds  light  on  the  study  of 
oceanic  diffusion.  Mainly,  the  finite  propagation 
velocity  characteristic  of  the  telegraph  equation  is 
a  promising  feature.  The  behavior  of  the  variance 
in  both  absolute  and  relative  diffusion  agrees  with 
most  other  models.  On  the  other  hand,  the 
presence  of  an  advancing  front  where  the  sub- 
stance is  heaped,  looks  unrealistic  for  oceanic  dif- 
fusion, although  the  heaping  effect  results  partially 
from  the  purely  mathematical  initial  condition  of  a 
Dirac  spike.  This  heaped  effect  was  not  observed  in 
diffusion  experiments.  Aside  from  the  presence  of 
this  singular  front,  the  telegraph  equation  can 
produce  realistic  patterns  of  the  concentration  di»- 
tribution  almost  equal  to  that  of  other  diffusion 
models.  (Woodard-USGS) 
W71-1  1753 


THE  TWO  DIMENSIONAL  SPATIAL  OR- 
GANIZATION  OF  CLEAR  CREEK  AND  OLD 
MAN  CREEK,  IOWA, 

Harvard  Univ.,  Cambridge,  Mass.  Graduate  School 
of  Design. 

Michael  Woldenberg. 

Harvard  Papers  in  Theoretical  Geography,  No  43, 
June  23,  1971.  34  p,  7  fig,  6  tab,  20  ref.  ONR  Con- 
tract No  000 14-67A-0298,  Task  Order  NR  0004. 

Descriptors:  "River  basins,  "Geomorphology, 
"Spatial  distribution,  "Streams,  Flow,  Mathemati- 
cal studies.  Theoretical  analysis.  Model  studies, 
Iowa,  Streamflow. 

Identifiers:  "Fluvial  systems.  Asymmetry,  Clear 
Creek  (Iowa), Old  Man  Creek  (Iowa). 

The  spatial  organization  of  Clear  Creek  and  Old 
Man  Creek,  adjacent  6th  and  7th  order  eastward 
flowing  tributaries  of  the  Iowa  River  was  in- 
vestigated at  the  7th,  6th,  and  5th  order  levels. 
When  the  number  of  basins  per  order  was  com- 
pared to  a  model  based  on  mixed  hexagonal 
hierarchies  of  drainage  basin  areas,  evidence  for 
spatial  complementarity,  incomplete  and  over- 
complete  basins  was  found.  It  was  possible  to  com- 
bine contiguous  basins  and  interbasin  areas  to 
create  equilibrium  hierarchies.  Both  major  basins 
are  long  and  narrow,  and  the  mainstreams  flow 
asymmetrically  near  the  southern  sides  of  each  val- 
ley. It  is  noted  that  the  asymmetry  allows  the  for- 
mation of  more  higher  order  streams  than  would  be 
the  case  in  a  symmetrical  basin.  This,  in  turn,  may 
allow  the  system  to  transport  water  and  detritus 
with  less  frictional  loss.  (Woodard-USGS) 
W71-1  1754 


PROBLEMS  OF  HYDROLOGIC  INSTRUMEN- 
TATION (Voprosy  gidrologicheskogo  priboros- 
troyeniya). 

Gosudarstvennyi  Gidrologicheskii  Institut,   Lenin- 
grad (USSR). 
For  primary  bibliographic  entry  see  Field  07B. 

W71-I  1762 


A    RECTILINEAR    CALIBRATION    FLUME  (P- 
ryamolineynyy  tarirovochnyy  basseyn), 

Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 
For  primary  bibliographic  entry  sec  Field  07B. 

W7I-1  1763 


ANALYTICAL  AND  LABORATORY  IN- 
VESTIGATIONS ON  THE  USE  OF  INTEGRAT- 
ING FLOATS  FOR  DISCHARGE  MEASURE- 
MENTS (Analiticheskiye  i  laboratornyye  iss- 
ledovaniya  po  primeneniyu  poplavkov-integratorov 
dlya  izmereniya  raskhodov  vody), 
Gosudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
grad (USSR). 

For  primary  bibliographic  entry  see  Field  07B. 
W71-1  1764 


WATER  CYCLE— Field  02 
Streamflow  and  Runoff — Group  2E 


HE      GR-96      PYGMY      CURRENT      METER 
likrovertushka  GR-96), 

asudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
ad  (USSR). 

>r  primary  bibliographic  entry  see  Field  07B. 
71-11765 


PORTABLE      WATER-LEVEL      SENSING 
tOBE  (Reyka  perenosnaya  konlaktnaya), 

>sudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
id  (USSR). 

r  primary  bibliographic  entry  see  Field  07B. 
71-11767 


,OODS      IN      THE      GUAYANILLA-YAUCO 
tEA,  PUERTO  RICO, 

ological  Survey,  Washington,  D.C. 

r  primary  bibliographic  entry  see  Field  07C. 

71-11772 


OODS  ON   ROCK   RIVER   IN   NORTHEAST- 
,N  JEFFERSON  COUNTY,  WISCONSIN, 

ological  Survey,  Washington,  D.C. 

r  primary  bibliographic  entry  see  Field  07C. 

71-11773 


IANGES  IN  CHANNEL  PATTERN  AND 
HUOSITY  OF  THE  KANSAS  RIVER-CAUSE 
ID  EFFECT  RELATIONSHIP  OR  RANDOM 
OCESS, 

nsas  Univ.,  Lawrence.  Dept.  of  Geography, 
r  primary  bibliographic  entry  see  Field  08B. 
71-1  1777 


IE     IMPACT     OF     IMPOSING     A     WATER 
IALITY  STANDARD  ON  A  LIVE  STREAM, 

Jth   Dakota   State   Univ.,   Brookings.   Dept.   of 
'il  Engineering. 

r  primary  bibliographic  entry  see  Field  05G. 
'1-1  1806 


rERACTIVE  MODELING  OF  A  SMALL 
IDLAND  WATERSHED  ON  A  HYBRID  COM- 
TEK, 

zona  Univ.,  Tucson.   Dept.  of  Hydrology  and 
iter  Resources, 
lies  R.  McCarthy. 

ailable  from  the  National  Technical  Information 
viceasPB-202  415,  $3.00  in  paper  copy,  $0.95 
microfiche.  Completion  Report,  August,  1971, 
),  45  fig,  8  tab,  41  rcf.  OWRR  Project  A -010- 
IZ(3). 

scriptors:  "Arid  lands,  Rainfall-runoff  relation- 
ps,  *Watersheds,  *Model  studies,  Data 
cessing,  Arizona,  Infiltration,  Multiple-peak 
vs.  Reservoirs,  Hydrograph  analysis.  Runoff, 
ntifiers:  Hybrid  computers,  "Arid  land 
:crsheds,  *Afterburg  Experimental  Watershed, 
jeson  (Ariz),  Multistage  systems. 

watershed  is  represented  by  a  serial  multistage 
tern  wherein  each  stage  employs  a  generalized 
iceptual  element.  In  the  order  that  they  'process' 
jfall,  the  stages  arc:  initial  abstractions,  deten- 
)  storage,  translation,  intermediate  abstractions, 
mnel  storage,  final  abstractions,  and  outlet 
rage.  The  specific  character  of  each  stage  is 
ermined  using  data  from  an  actual  watershed 
I  a  hybrid  computer.  Data  compiled  from  a  six- 
n  acre  tract  on  Atterbury  Experimental 
tershed  near  Tucson,  Arizona  are  used.  A  broad 
ctrum  of  recorded  conditions  gives  rise  to 
blems  typical  of  many  involving  rainfall-runoff 
itions  on  aridland  watersheds.  Infiltration 
omes  the  important  initial  abstraction,  and  Hor- 
's  equation  is  modified  to  make  capacity  infiltra- 
i  rate  a  function  of  time  and  precipitation  inten- 
.  The  analysis  related  depression  losses  to  storm 
iables,  allowing  estimation  of  the  starting  time 
runoff.  Included  is  a  provision  for  subsequent 
iression  losses  that  may  occur,  for  example,  dur- 
multiple-peak  flows.  The  translation  model  as 
eloped  permits  shifting  the  computed  hydro- 


graph  to  coincide  with  actual  runoff.  Linear  reser- 
voirs are  used  in  storage  stages.  Limitations  of  the 
approach  are  diminished  by  a  suggested  'parameter 
matrix'  that  increases  reliability  and  predictions. 
Despite  their  limitations  continued  use  of  concep- 
tual systems  as  a  framework  within  which  to  discuss 
aridland  watershed  characteristics  appears  war- 
ranted. Comparative  watershed  modeling  with 
analog,  digital  and  hybrid  computers  is  critically 
evaluated. 
W71-1  1858 


MEASURING  THE  INTANGIBLE  VALUES  OF 
NATURAL  STREAMS,  PART  I:  APPLICATION 
OF  THE  UNIQUENESS  CONCEPT. 

Kentucky  Water  Resources  Inst.,  Lexington. 
For  primary  bibliographic  entry  see  Field  06G. 
W71-11859 


BASE-FLOW  RECESSION  IN  ILLINOIS, 

Illinois  Univ.,  Urbana.  Dept.  of  Geology. 
Robert  N.  Farvolden. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  419,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Illinois  Water  Resources  Center,  Ur- 
bana, Research  Report  No.  42  (UILU-WRC-71- 
0042),  August  1971,  51  p,  11  fig,  5  tab,  5  ref,  ap- 
pend. OWRR  Project  A-013-ILL  (2). 

Descriptors:  *Base-flow,  *Groundwater  move- 
ment, "Hydrograph  analysis,  'Recession  curves, 
♦Surface  runoff,  *Wells,  "Illinois,  Streamflow, 
Regression  analysis,  Water  temperature,  Water 
levels. 

Base-flow  recession  curves  of  nineteen  Illinois 
streams  were  analyzed  to  determine  the  most  sig- 
nificant factors  which  affected  the  base-flow  reces- 
sion rate.  The  eight  most  significant  factors  were 
(in  order):  number  of  days  since  the  last  major 
storm,  average  minimum  daily  temperature, 
average  daily  temperature,  average  maximum  daily 
temperature,  discharge  at  beginning  of  recession, 
average  daily  evaporation  for  one  to  five  days 
preceeding  the  beginning  of  the  recession,  average 
daily  evaporation  for  the  duration  of  the  recession 
and  total  runoff.  A  regression  equation  for  these 
variations  was  derived.  The  relationship  between 
base-flow  and  the  water  depth  in  various  wells  was 
studied.  Significant  correlations  were  obtained  for 
dry  weather  flow  for  some  wells  but  the  relation- 
ships were  found  to  be  invalid  during  periods  of 
storm  runoff.  Tritium  analyses  of  eight  water  sam- 
ples from  two  different  watersheds  were  made.  The 
results  indicated  that  a  normal  gravity  flow  system 
exists  with  shallow  groundwater  moving  toward  the 
streams  rather  than  leaking  to  underlying  aquifers. 
W71-1  1862 


MATHEMATICAL  MODEL  OF  THE  COLUM- 
BIA RIVER  FROM  THE  PACIFIC  OCEAN  TO 
BONNEBILLE  DAM,  PART  I:  THEORY,  PRO- 
GRAM NOTES,  AND  PROGRAMS, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-1  1867 


MISSISSIPPI  VALLEY  MAPPING, 

Geological  Survey,  Rolla,  Mo.  Topographic  Div. 
For  primary  bibliographic  entry  see  Field  07C. 
W7I-I  1986 


THE  MARCH-APRIL  1969  SNOWMELT 
FLOODS  IN  THE  RED  RIVER  OF  THE  NORTH, 
UPPER  MISSISSIPPI,  AND  MISSOURI  BASINS, 

Joseph  L.  H.  Paulhus. 

Available  from  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Wash.,  D.  C.  20402  - 
price  $1.25.  National  Oceanic  and  Atmospheric 
Administration  Technical  Report  NWS  13,  April 
1 97  1 .  92  p,  45  fig.  1  2  tab,  9  ref,  3  append. 

Descriptors:  "Snowmelt,  "Floods,  "Mississippi 
River  Basin,  "Missouri  River,  North  Dakota,  South 


Dakota,  Minnesota,  Iowa,  Melting,  Overland  flow, 
Runoff,  Streamflow,  Flood  damage,  Hydrologic 
data,  Data  collections.  Peak  discharge,  Stream 
gages,  Flow  rates. 

Identifiers:  "Snowmelt  floods  (Upper  Mississippi 
Basin- 1969). 

The  1969  snowmelt  floods  in  the  Red  River  of  the 
North,  Upper  Mississippi,  and  Missouri  Basins  rank 
among  the  most  severe  in  this  region.  Record  flood- 
ing occurred  at  many  places  in  the  Red  River  of  the 
North  Basin  and  on  tributaries  of  the  Missouri 
River  in  the  Dakotas  and  Iowa.  Record  or  near- 
record  flooding  also  occurred  along  tributaries  of 
the  Upper  Mississippi  River  in  Minnesota  and  Iowa 
and  along  the  main  stream  from  the  headwaters 
down  to  Davenport,  Iowa.  Nine  deaths  were  re- 
ported, and  total  damage  was  estimated  at  $150 
million.  The  snowmelt  floods  were  the  result  of  a 
very  wet  autumn,  an  extremely  heavy  winter  snow- 
fall, and  an  unusually  cold  winter.  The  first  exten- 
sive melting  occurred  in  mid-March,  at  which  time 
the  snow  cover  was  of  record  amounts  in  many 
areas  because  there  had  been  little  or  no  previous 
melting.  Following  several  days  of  melting,  which 
produced  record  or  near-record  streamflow  in  vari- 
ous tributaries,  especially  in  Iowa  and  southern 
Nebraska,  an  abnormally  cold  air  mass  moved  into 
the  region.  Below  freezing  temperatures  retained 
the  snow  cover  in  April.  Melting  snow  in  April  plus 
several  wet  spills  during  the  month,  produced  the 
severe  flooding.  ( Woodard-USGS) 
W71-1  1996 


APPLICATION     OF     RADAR     IMAGERY     TO 
DRAINAGE  ANALYSIS, 

Illinois  Univ.,  Chicago. 

For  primary  bibliographic  entry  see  Field  07B. 

W7  1-1  2008 


RADAR    SEA    RETURN    AS   A    FUNCTION    OF 

WAVE     HEIGHT     AND     WIND    SPEED     FOR 

FULLY  DEVELOPED  SEAS, 

New  York  Univ.,  Bronx.  Dept.  of  Meteorology  and 

Oceanography. 

For  primary  bibliographic  entry  see  Field  07B. 

W7  1-1  2009 


SEA-STATE       MEASUREMENTS       WITH 
RADAR  PROFILOMETER, 

Naval  Oceanographic  Office,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  07B. 
W71-12010 


COMPARISON  OF  MICROWAVE 

RADIOMETRY  OF  THE  OCEAN  DURING  HUR- 
RICANE BEULAH  (MISSION  57)  WITH  SIMU- 
LATED OCEAN  SURFACE  MEASUREMENTS, 

Miami  Univ.,  Coral  Gables,  Fla. 

For  primary  bibliographic  entry  see  Field  07B. 

W7I-I2012 


SELECTION  OF  A  WINTER  CONVERSION 
FACTOR  FOR  THE  NEVA  RIVER  (Opty  vybora 
znacheniy  zimnego  perekhodnogo  koeffitsiyenta  r. 

Nevy), 

State  Hydrological  Inst.,  Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  02C. 

W71-12028 


CHEMICAL  TECHNIQUES  FOR  DISCHARGE 
MEASUREMENTS  OF  SMALL  FLOWS:  AGUAS 
RIVER,  ALMERIA,  SPAIN  (Aforos  Quimicos  De 
Pequenos  Caudales:  Rio  Aguas  (Almeria)), 

Centro  de  Edafologia  y  Biologia  Aplicada  del  Segu- 

ra,  Murcia  (Spain). 

V.  S.  Fresneda. 

Boletin   Geologico   y   Minero,  Tome   82,   Vol   2, 

1 97 1 ,  p  58-6 1 .  2  tab,  2  fig.  4  ref. 

Descriptors:  "Discharge  measurement,  "Sodium, 
"Chemical  analysis,  "Tracers,  "Runoff  coefficient, 
Streamflow,  Sodium  chloride.  Chemical  properties, 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


Dye  releases.  Ephemeral  streams,  Solubility,  Tox- 
icity, Costs,  Mixing,  Flame  photometry,  Injection, 
Stream  gages. 

Identifiers:  "Lithium,  *Lithium  chloride,  'Graphi- 
cal integration,  *Aguas  River  (Almeria-Spain). 

This  study  checked  streamflow  measurements 
using  sodium  and  lithium  tracers.  These  chemical 
tracers  were  used  to  measure  small  flows  of  the 
Aguas  River,  an  ephemeral  stream  near  the  Spanish 
Mediteranean.  Sodium  and  lithium  cations  were 
used  because  they  are  easily  soluble,  non  toxic,  can 
be  recognized  by  simple  chemical  tests,  do  not  exist 
in  the  streams  in  high  concentrations,  and  are  inex- 
pensive. Chemical  stream  gaging  has  the  advantage 
of  precision  for  undefined  channels,  although 
thorough  mixing  is  required.  The  runoff  coeffi- 
cient, or  streamflow  discharge,  is  easily  obtained  by 
the  tracers  which  are  injected  at  a  known  concen- 
tration and  downstream  samples  are  time  in- 
tegrated and  analyzed  by  flame  photometry.  Inject- 
ing 1 0  liters  of  sodium  chloride,  with  a  1  26.92  gm/1 
of  sodium  ion  concentration,  gave  a  river  concen- 
tration of  0.734  gm/l  sodium.  Sodium  samples  were 
taken  at  15  second  intervals,  and  graphically  in- 
tegrated with  a  planimeter  to  show  a  stream 
discharge  of  14.19  liters/second.  Sodium  and  lithi- 
um salts  are  good  tracers  for  discharge  measure- 
ments of  flows  less  than  2  to  3  cubic  meters  per 
second.  (Popkin-Arizona) 
W71-12120 


2F.  Groundwater 


ANALOG  MODEL  STUDY  OF  THE  GROUND- 
WATER BASIN  OF  THE  UPPER  COACHELLA 
VALLEY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W7I-11752 


U.S.  GEOLOGICAL  SURVEY  TRACER  STUDY, 
AMARGOSA         DESERT,        NYE        COUNTY, 
NEVADA-PART    2:    AN    ANALYSIS    OF    THE 
FLOW        FIELD        OF        A        DISCHARGING- 
RECHARGING  PAIR  OF  WELLS, 
Geological  Survey,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  04B. 
W71-I  1755 


PATTERNS  OF  BORON  ABUNDANCE  IN 
GROUNDWATER  OF  THE  GEORGIAN  SSR 
(Nekotoryye  zakonomernosti  rasprostraneniya  bora 
v  podzemnykh  vodakh  Gruzii), 

Gruzinskii        Politckhnicheskii        Institut,       Tiflis 

(USSR). 

B.  Z.  Zautashvili,  and  N.  A.  Kalandarishvili. 

Gcokhimiya,  No  4,  p  448-455,  April  1971.  3  fig,  I 

tab.  2  1  rcf. 

Descriptors:  'Geochemistry,  'Boron,  'Ground- 
water. Distribution  patterns.  Hydrogcology,  Struc- 
tural geology,  Geologic  time.  Salts,  Bicarbonates, 
Calcium.  Chlorine,  Magnesium,  Sulfates, 
Chlorides,  Sodium.  Aquifers. 

Identifiers:  'USSR,  Georgian  SSR.  Greater  Cau- 
casus, Mineralization.  Tectonics. 

Boron-bearing  groundwaters  of  the  Georgian  SSR 
arc  bicarbonate-sodium,  bicarbonatc-chloride- 
sodium  and  chloridc-bicarbonatc-sodium  waters 
with  a  mineralization  greater  than  5-10  g/litcr.  The 
boron  content  increases  with  an  increase  in  the 
chlorine,  bicarbonate  and  sodium  contents.  The 
content  of  calcium,  magnesium  and  sulfate  ions  is 
almost  always  inversely  proportional  to  the  boron 
content  The  groundwaters  with  the  most  boron  arc 
found  within  the  Southern  Slope  of  the  Greater 
Caucasus  Practically  all  of  the  boron-bearing 
groundwaters  may  be  traced  to  areas  of  Cenozoic 
(intrusive)  and  Late  Quaternary  (effusive)  mag- 
matism.  The  boron  content  in  groundwater  may  be 
determined  by  the  gas  and  chemical  composition  of 
the  groundwater,  the  structural-tectonic  and 
hydrodynamic  conditions  of  the  region,  the  pctro- 


graphic  and  facies  character  of  the  aquifers  and  the 
specific  characteristics  of  the  magmatic  processes. 
(Josefson-USGS) 
W71-11758 


GEOCHEMISTRY,  FORMATION  AND  DIS- 
TRIBUTION OF  IODINE-BROMINE  WATERS 
(Geokhimiya,  formirovaniye  i  rasprostraneniye 
iodo-bromnykhvod), 

Akademiya    Navuk    BSSR,    Minsk.    Laboratoriya 
Geokhimicheskikh  Problem. 
For  primary  bibliographic  entry  see  Field  02K. 
W7I-I  1770 


POROUS 


MEDIA 


STATISTICAL 
HYDRODYNAMICS, 

Illinois  Univ.,  Urbana    Dept.  of  Mining  Metallurgy 

and  Petroleum  Engineering. 

A.  E.  Scheidegger. 

Illinois     University      Water     Resources     Center 

Research  Report  No  1 7,  Jul  1 968.  70  p,  5  fig,  I  tab, 

16  ref.  OWRR  Project  B-010-ILL  (4). 

Descriptors:  'Stochastic  processes,  'Porous  media, 
'Groundwater  movement,  'Statistical  models, 
•Path  of  pollutants,  Mathematical  models,  Proba- 
bility, Thermodynamics,  Flow,  Mass  transfer.  Dif- 
fusion, Mixing,  Dispersion. 
Identifiers:  'Multiphase  flow. 

An  investigation  was  made  of  the  stochastic  aspects 
of  single  and  multiple  phase  flow  throughout 
porous  media.  The  complete  correspondence 
between  transport  theory  and  thermodynamics  was 
established,  and  the  corollaries  of  the  ther- 
modynamic stability  conditions  in  transport  theory 
were  investigated.  A  further  development  of  the 
correspondence  between  transported  quantities 
and  themodynamics  was  obtained  by  extending  the 
theory  to  non-positive  definite  transported  quanti- 
ties. The  theory  was  then  applied  to  flow  through 
porous  media.  A  general  investigation  was  made  of 
the  possibility  of  the  development  of  a  steady  state 
in  frontal  displacement  processes  in  porous  media 
with  and  without  'fingers',  with  the  result  that  this 
stabilization  appears  to  be  impossible.  A  new  type 
of  statistical  model  for  flow  through  porous  media 
was  based  on  a  random  ensemble  of  topological 
graphs.  (Knapp-USGS) 
W7I-I  1776 


MAJOR  THERMAL  SPRINGS  OF  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 
J.  C.  Mundorff. 

Available  from  Utah  Geological  and  Mineralogical 
Survey,  103  Utah  Geological  Survey  Bldg.,  Univ.  of 
Utah,  Salt  Lake  City,  84112  -  price  $3.00.  Utah 
Geological  and  Mineralogical  Survey  Water- 
Resources  Bulletin  13,  1970.  60  p.  23  fig,  2  plate,  3 
tab,  74  rcf. 

Descriptors:  'Thermal  springs,  'Utah,  Hot  springs. 
Water  yield.  Water  quality,  Water  temperature. 
Thermal  water,  Water  chemistry.  Discharge 
(Water),  Water  resources.  Groundwater,  Warm 
springs.  Data  collections,  Hydrologic  data. 

As  part  of  a  study  of  the  springs  of  Utah,  reconnais- 
sance data  were  obtained  on  the  thermal,  chemical, 
and  geologic  characteristics  of  the  major  thermal 
springs  of  Utah.  Temperatures  of  the  thermal 
springs  studied  ranged  from  68  deg  to  189  deg  F. 
Nearly  all  thermal  springs  in  Utah  are  in  or  near 
fault  zones.  Very  few  of  these  springs  issue  from 
volcanic  rocks,  but  several  springs  arc  close  to 
areas  of  late  Tertiary  or  Quaternary  volcanic  rocks. 
Dissolvcd-solids  contents  of  the  springs  range  from 
as  low  as  214  ppm  for  a  spring  having  a  tempera- 
ture of  80  deg  F  to  as  high  as  about  45,000  ppm  for 
a  spring  having  a  temperature  of  132  deg  F.  Most 
springs  arc  sodium  chloride  in  type,  and  all  springs 
that  contain  more  than  3,000  ppm  of  dissolved 
solids  arc  of  the  sodium  chloride  type.  Only  two 
springs  in  the  State,  Roosevelt  and  Abraham  Hot 
Springs,  are  in  potentially  valuable  gcothermal 
areas.  Some  thermal  springs  have  large  discharges. 


low  dissolved-solids  contents,  and  fairly  low  tem- 
peratures, these  springs  are  valuable  as  water  sup- 
plies for  irrigation  and  stock  use.  An  undesirable 
effect  of  the  thermal  springs  is  that  they  add  signifi- 
cant amounts  of  water  having  high  dissolved-solids 
contents  to  some  streams  and  lakes.  (Knapp- 
USGS) 
W7 1-11779 


HYDROGEOLOGIC  DATA  FROM  GOVE, 
LOGAN,  AND  WALLACE  COUNTIES,  KANSAS, 
Kansas  Geological  Survey,  Lawrence;  and  Geologi- 
cal Survey,  Colby,  Kans. 

For  primary  bibliographic  entry  see  Field  07C. 
W71-11783 


GEOTHERMAL  EXPLORATION  IN  THE 
WESTERN  UNITED  STATES, 

California   Division   of  Mines   and   Geology,  San 

Francisco. 

J.  B.  Koenig. 

Paper,  U  N  Symposium,  Pisa,  1970.  23  p,  3  fig,  I 

tab,  28  ref. 

Descriptors:  'Geothermal  powerplants,  'Geother- 
mal  studies,  'Geothermal  prospecting,  Geologic  in- 
vestigations. Thermal  energy.  Temperature, 
•Warm  springs,  Thermal  power.  Electric  power 
production.  Wells,  Steam,  Brines,  Drilling,  Electric 
powerplants,  'Thermal  powerplants,  Bibliogra- 
phies, 'Hot  springs. 

Identifiers:  'Geothermal  investigations,  'Geother- 
mal resources,  Western  United  States. 

Over  90%  of  the  geothermal  phenomena  in  the  U  S 
are  in  the  13  western  states,  comprising  more  than 
1,000  warm  and  hot  springs  and  fumarole  locali- 
ties. Some  100  can  be  considered  hyperthermal.  At 
least  6  producible  fields  have  been  discovered:  The 
Geysers.  Calif;  Salton  Sea,  Calif;  Casa  Diablo, 
Calif;  Beowawe,  Nev;  Brady's  Hot  Springs,  Ncv; 
and  Yellowstone  National  Park,  Wyo.  Reservoir 
base  temperatures  probably  exceed  200  deg  C  at 
these  fields.  The  Geysers  produce  dry  steam,  Salton 
Sea  produces  brine,  and  the  others  produce  hot 
water.  Only  at  The  Geysers  is  electric  power  being 
generated;  83,000  kw  of  capacity  has  been  installed 
and  facilities  for  an  additional  1  10,000  kv  arc  being 
constructed.  Many  insufficiently  explored  areas 
and  marginal  fields  warrant  additional  directed  ex- 
ploration, including:  Surprise  Valley,  Calif;  the 
Carson  Sink,  Nev;  the  high  Cascade  Range  in  Calif. 
Oreg,  and  Wash;  Walles  Caldera,  N  Mex;  parts  of 
the  Aleutian  Islands,  Alaska;  and  the  island  of 
Hawaii.  At  least  2  geothermal  prospects.  Clear 
Lake,  Calif,  and  Steamboat  Springs,  Nev,  have 
been  abandoned  because  of  problems  of  waste 
water  disposal  and  plugging  of  wells.  (USBR) 
W7I-I  1812 


INVESTIGATION  OF  THE  FEASIBILITY  OF 
THE  DEVELOPMENT  OF  A  WATER 
RESOURCES  MANAGEMENT  MODEL  FOR 
THE  HIGH  PLAINS  AREA  OF  OKLAHOMA, 

Oklahoma  State   Univ.,  Stillwater.  Dept.  of  Civil 
Engineering. 
Richard  N.  DeVries. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  417,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Oklahoma  Water  Resources 
Research  Institute,  Stillwater  Completion  Report, 
July  1971,  86p,  5  fig,  8  tab,  164  rcf,  2  append. 
OWRR  Project  A-024-OKLA  ( 1 ). 

Descriptors:  Management,  'Oklahoma,  Water  law, 
'Groundwater,  'Model  studies,  'Legal  aspects, 
Social  aspects,  Groundwater  movement.  Computer 
programs.  Computer  models,  'Aquifers,  Aquifer 
characteristics. 

Identifiers:  'Management  models,  'Ogallala 
aquifer.  Interdisciplinary  research,  High  Plains 
(Oklahoma). 

The  feasibility  was  studied  of  applying  a  ground- 
water management  model  to  the  Ogallala  aquifer  of 
the  Oklahoma  Panhandle.  The  Texas  Tech  Model 


WATER  CYCLE— Field  02 
Water  in  Soils — Group  2G 


as  applied  to  a  portion  of  the  Oklahoma  Ogallala, 
nd  parametric  studies  were  made  to  determine  the 
;nsitivity  to  variability  in-  input  data.  Parameters 
aried  were  permeability,  coefficient  of  storage  and 
ow  from  wells.  The  model  proved  sensitive  to 
hanges  in  the  coefficient  of  storage.  Also  studied 
ere  the  legal,  economic,  and  physical  factors  af- 
:cting  groundwater  in  Oklahoma.  The  laws  of 
iklahoma  will  allow  a  management  agency  to  con- 
ol  the  use  of  groundwater  resources.  A  discussion 
fa  managerial  organization  is  included.  An  inter- 
isciplinary  approach  in  the  development  of  a 
lanagement  model  was  made  in  the  early  stages  of 
lis  research.  An  interdisciplinary  model  is 
roposed,  which  includes  the  physical,  economic, 
nd  legal  aspects  of  aquifer  management.  A  new 
rogram  was  written  to  generate  Theissen 
olygons.  This  program  executes  about  ten  times 
ister  than  the  Texas  Tech  program.  An  original  al- 
jrithm  is  used.  (See  also  W7  1-0493  I ) 
m-\  1860 


ASE-FLOW  RECESSION  IN  ILLINOIS, 

linois  Univ.,  Urbana.  Dept.  of  Geology. 

or  primary  bibliographic  entry  see  Field  02E. 

m-11862 


PPLICATION  OF  REMOTE  SENSING  TO  OC- 
URRENCE  OF  COLLAPSE  SINKHOLES  IN 
HE  ALAFIA  AND  PEACE  RIVER  BASINS, 
LORIDA, 

cological  Survey, Tampa,  Fla. 

or  primary  bibliographic  entry  see  Field  07B. 

m-12001 


SE  OF  INFRARED  IMAGERY  TO  LOCATE 
URFICIAL  AQUIFERS,  DELMARVA  PENIN- 
ULA,  MARYLAND  AND  DELAWARE, 

cological  Survey, Towson,  Md. 

or  primary  bibliographic  entry  see  Field  07B. 

/7I-I  2006 


TUDIES  OF  GROUNDWATER  HYDROLOGY- 
HYDRAULIC  PARAMETERS  OF  THE  TERTI- 
RY  TAPPED  IN  THE  COUNTRYSIDE  OF 
ARTAGENA,  MURCIA,  SPAIN  (Estudios  de 
idraulka  subterranea-l.  Parametros  hidraulicos 
el  Acuifero  Burdigaliense  Captado  en  el  Campo 
e  Cartagena  (MurciaH, 

istilulo  de  Orientacion  y  Asistcncia  Tecnica  del 
ureste.  Murcia  ( Spain). 
'.  S.  Fresncda. 

istitulo  dc  Orientacion  y  Asistcncia  Tecnica  del 
ureste.  Memoria  1968-70,  1971  II  p,  2  tab,  2  fig, 
5  equations.  3  ref. 

•cscriptors:  *Aquifer  characteristics.  'Aquifers. 
Transmissivity.  'Storage  coefficient.  'Ground- 
water barriers.  Hydrogcology.  Tertiary  period,  Un- 
leady  flow.  Theis  equation.  Irrigation  water, 
igricullure.  Economics,  Drawdown.  Discharge 
icasurement.  Chemical  analysis.  Sodium  chloride. 
Jectrical  conductance. 

Jentifiers:  'Jacob  Method,  'Cartagena.  Murcia. 
pain. 

lydrologic  properties  of  aquifers  in  the 
ountrysidc  around  Cartagena,  a  semi-arid  region 
i  Spain,  were  quantitatively  measured  by  aquifer 
csts.  Unsteady  groundwater  flow  was  assumed. 
he  Theis  equation  and  Jacob  Method  were  used 
a  calculate  transmissivity.  storage  coefficient,  and 
quifer  boundaries.  Aquifers  in  this  region  are 
leveloped  for  agricultural  purposes,  and  definition 
if  their  hydrologic  parameters  has  agricultural  and 
conomic  advantages.  Drawdown  was  measured  by 
lectric  line.  Discharge  was  calculated  from  the 
ime  needed  to  fill  a  fixed-volume  basin.  The 
quifcrs  are  porous,  fossiliferous  reef  limestones. 
■wring  about  375  million  square  meters  and 
ncated  from  150  to  250  meters  deep.  The  major 
iquifer  is  Tertiary  (Miocene)  in  age.  A  pumping 
cell  produced  158  cubic  meters  per  hour  for  270 
ninutes.  and  water  levels  were  observed  in  a  well 
17   meters  away.  Transmissivity   was  about    1.080 


square  meters  per  day,  and  storativity  was  about 
448  times  10  to  the  minus  four.  Chemical  analysis 
indicated  a  high  sodium  chloride  content  in  water, 
micromhos  per  centimeter.  Figures  show  draw- 
down plots  for  the  Theis  and  Jacob  methods  and  ta- 
bles show  drawdown  and  chemical  data.  Fifteen 
equations  are  developed  with  assumptions.  (Pop- 
kin-Arizona) 
W71-I2I03 


STUDIES  OF  GROUNDWATER  HYDROLOGY-- 
II.  HYDRAULIC  PARAMETERS  OF  THE 
UPPER  TERTIARY-LOWER  QUATANARY, 
LOCATED  IN  THE  COUNTRYSIDE  OF  MUAR, 
ALMERIA,  SPAIN.  (Estudios  de  Hidraulica  Sub- 
terranea-ll.  Parametros  Hidraulicos  Institute  of 
Del  Acuifero  Contenido  en  el  Terciario  Superior- 
Cuaternario,  en  el  Campo  de  Mijar,  (Almeria)), 
Instituto  de  Orientacion  y  Asistcncia  Tecnica  del 
Sureste,  Murcia  (Spain). 
V.  Sanchez  Fresneda. 

Instituto  de  Orientacion  y  Asistencia  Tecnica  del 
Sureste,  Memoria  1968-70,  1971.  12  p,  3  fig,  5  tab, 
4  equations,  2  ref. 

Descriptors:  'Aquifer  characteristics,  'Aquifers, 
'Groundwater  barriers,  'Gravels,  'Sands, 
Hydrogeology,  Tertiary  period,  Quaternary  period. 
Irrigation  water,  Marl,  Clays,  Limiting  factors, 
Stratigraphy,  Measurement,  Theis  equation,  Trans- 
missivity, Storage  coefficient.  Chemical  analysis. 
Sodium  chloride,  Electrical  conductance.  Draw- 
down, Metamorphic  rocks.  Igneous  rocks. 
Identifiers:  'Jacob  method,  'Radius  of  influence, 
'Mijar,  'Almeria,  Spain,  Andesites,  Triassic  rocks, 
'Aquifer  tests. 

The  aquifer  under  study  is  located  in  an  arid 
Mediterranean  region  of  southeastern  Spain, 
between  the  Upper  Triassic  (metamorphics)  of 
Sierra  de  Alhamilla  and  the  volcanic  deposits 
( mainly  andesites )  Cabode  Gata.  Marl  forms  an  im- 
pervious layer  beneath  the  aquifer;  the  lower 
aquifer  (Upper  Tertiary  age)  consists  of  eruptive 
rocks,  80  to  100  meters  thick;  and  the  upper 
aquifer  (Lower  Quaternary  age)  consits  of  gravel 
and  sand  with  some  clay  matrix.  Knowledge  of  the 
aquifer's  surface  is  limited  by  tectonic  and  strati- 
graphic  complexities.  Aquifer  tests  arc  practical 
methods  for  obtaining  quantitative  measurements 
of  aquifer  properties.  A  pumping  well  I  10  meters 
deep,  located  20  meters  from  the  105  meter  deep 
observation  well,  and  with  an  80  HP  motor, 
produced  48  liters  of  water  per  second  for  48  hours 
to  a  fixed-volume  basin;  water  levels  were  then 
measured  in  the  observation  well.  Theis  and  Jacob 
analyses  were  used  to  calculate  transmissivity  of 
2,900  square  meters  per  day  and  a  storage  coeffi- 
cient of  0.050.  More  observation  wells  radially 
from  the  pumping  well  could  give  good  information 
on  the  radius  of  influence.  Chemical  analysis  in- 
dicates that  the  groundwater  is  high  in  sodium 
chloride  with  a  conductance  of  2,340  micromhos 
per  centimeter.  Figures,  tables  and  equations  show 
drawdown  and  chemical  data.  (  Popkin-Arizona ) 
W7I-I2I  17 


NEW  DATA  ON  THE  GEOLOGY  AND 
HYDROLOGY  OF  THE  REUS  BASIN  (Nuevos 
Datos  Sobre  La  Geologia  E  Hidrologia  De  La 
Depresion  De  Reus), 

Paris  Univ..  Thonon-les-Bains  (France).  Center  for 

Geodynamic  Research. 

F  Mangano.  and  Ph  Olive. 

Agua:  revista  del  centra  de  estudios.  investigaeion 

y  applicaciones  del  aqua,  Jan-Feb  1969,  p  36-42.  3 

fig.  2  tab.  10  ref. 

Descriptors:  'Groundwater  basins.  'Water  wells. 
•Limestones.  'Conglomerate  rocks.  'Water  quali- 
ty. Marl.  Sands.  Geology,  Hydrology.  Deposition 
(Sediments).  Gypsum.  Natural  gas.  Organic 
matter.  Quaternary  period.  Sandstones.  Tertiary 
period.  Gravels.  Fractures  (Geology).  Aquifers. 
Tritium.  Saline  water  intrusion 

Identifiers:  'Tectonic  history.  'Continental  sedi- 
ments. 'Marine  sediments.  'Reus  Basin  (Spain). 
Evaporites.  Geological  dynamics. 


This  study  is  a  summary  based  on  a  Ph.D.  thesis 
presented  to  the  Geological  Dynamics  Laboratory 
of  the  University  of  Sorbone.  The  Reus  tectonic 
basin  consists  of  Mioceneage  sediments  near  Bar- 
celona, Spain,  along  the  semi-arid  Mediterranean 
border.  Wells  average  150  meters  deep,  and  are 
completed  in  limestone  clastic  conglomerates, 
overlain  by  foraminifera-rich  blue  marl,  and 
capped  by  conglomerates  which  grade  laterally  into 
coarse  sand.  There  is  some  discussion  on  the 
depositional  environment  of  the  rocks  indicating 
evaporative  and  extreme  arid  conditions  favorable 
to  gypsum,  natural  gas  and  organic  matter. 
Mesozoic  tectonic  history  is  reviewed.  Three 
aquifers  are:  (1)  Quaternary  layers,  yielding  10 
cubic  meters  per  hour  (emph);  (2)  Continental 
Tertiary  layers,  congloerate  and  sandstone  at  80  to 
130  meters,  yielding  a  steady30  emph;  and  (3) 
Marine  Tertiary  layers,  gravel,  sandstone  and  frac- 
tured limestone  at  100  to  150  meters,  yielding  60 
emph.  The  Quaternary  aquifer  contains  sodium  — 
and  magnesium-carbonate  waters.  The  Marine 
Teriary  aquifer  contains  calcium-sulfate  and  sodi- 
um carbonate  waters.  Tritium  analysis  of  ground- 
water age,  and  salt-water  intrusion  problems  are 
discussed.  (Popkin-Arizona) 
W7  1-12121 


AQUIFER  MODELING  RESEARCH  MEETING, 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  I,  Lubbock,  Tex. 
A.  W.  Sechrist. 

The  Cross  Section,  Vol  1 6,  No  6,  June  1 970,  p  I  -2 
I  fig. 

Descriptors:      'Model      studies,      'Groundwater, 

'Management,   'Computer,   'Water  management 

(Applied),  Aquifers.  Research  and  development. 

Withdrawal,  Recharge.  Water  transfer.  Numerical 

analysis. 

Identifiers:   'Ogallala  Aquifer,  'Texas  Tech-High 

Plains  Underground  Water  Conservation  District. 

Summarized  is  the  7th  quarterly  meeting  of  the 
Texas  Tech-High  Plains  Underground  Water  Con- 
servation District  aquifer-modeling  research  group, 
held  on  June  3,  1970.  The  object  of  the  project  is  to 
develop  a  mathematical  management  model  of  the 
Ogallala  Aquifer  that  will  predict  aquifer  response 
to  present  and  future  groundwater  withdrawal  and 
recharge  schemes.  The  model  will  be  useful  to  the 
District,  individuals,  and  agencies  developing  plans 
for  surface-water  importation  Past  research 
progress  and  a  paper  entitled  'Numerical  Model  of 
the  Ogallala  as  a  Management  Tool'  (presented  at 
the  Ogallala  Symposium)  were  reviewed.  The 
problem  of  modeling  artificial  groundwater 
recharge  was  discussed  in  terms  of  accuracy  of  pre- 
diction. This  research  project  funded  by  a  grant 
from  the  OWRR  (USDI)  to  Texas  Tech..  and  the 
District. 
W7  1-12  I  23 


2G.  Water  in  Soils 


SOIL  MATRIC  SUCTION  CHANGES  WITH 
TIME  IN  PRESSED  SOIL  BRIQUETTES, 

Minnesota   Univ..   Minneapolis.   Water   Resources 
Research  Center. 
Victor  C.  Fucntes. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  347.  $3.00  in  paper  copy.  $0.95 
in  microfiche.  Minesota  Water  Resources  Research 
Center  Bulletin  33.  May  1971.  38  p.  12  fig,  2  tab. 
58  ref  OWRR  Project  B-003-M INN  (4). 

Descriptors:  'Moisture  tension,  'Soil  water.  'Soil 
structure,  'Soil  texture.  'Aging  (Physical).  Ten- 
siometers,  Minnesota,  Soil  moisture  cultivation. 
Colloids.  Ion  exchange.  Adsoprtion,  Soil  forma- 
tion. Clays.  Clay  minerals.  Soil  physical  properties. 
Soil  chemical  properties 
Identifiers:  'Soil  malric  suction.  Thixotropy. 

Variations  in  soil  matric  suctions  with  time  were 
measured  in  soil  samples  to  obtain  information  on 
the  processes  occurring  as  stable  structural  units 


Field  02— WATER  CYCLE 
Group  2G — Water  in  Soils 


develop  during  aging.  Water  stability  of  synthetic 
soil  aggregates  increases  with  time.  At  low  water 
contents  (less  than  0.258  g/g)  there  was  a  rapid 
decrease  in  soil  matric  suction  with  time  after 
pressing;  this  indicates  an  increase  in  the  free  ener- 
gy state  of  water  in  the  system.  At  higher  water 
contents  the  rate  of  decrease  in  matric  suction  was 
smaller.  At  0.258  g/g,  suction  remained  constant 
with  time.  At  water  contents  over  0.258  g/g,  soil 
matric  suction  increased  with  time.  (Knapp-USGS) 
W7I-I  1729 


SOME  APPLICATIONS  OF  THER- 

MOHYGROMETRIC  ANALYSIS  TO  THE 
STUDY  OF  CLAY  AND  ASSOCIATED 
MINERALS, 

General  Electric  Co.,  Ltd.,  Wembley  (England). 

Hirst  Research  Centre. 

M.  H.  Creer,  J.  B.  C  Hardy,  H.  P.  Rooksby,  and  J. 

E.  Still. 

Clay  Minerals,  Vol  9,  No  I,  p  19-34,  July  1971.  8 

fig,  1  tab,  8  ref. 

Descriptors:  *Clay  minerals,  'Analytical 
techniques,  'Dehydration,  'Differential  thermal 
analysis,  Mineralogy,  Water  of  crystallization, 
Water  of  hydration.  Hydration,  Hydrate  processes. 
Hydrates,  Oxides,  Iron  oxides.  Thermal  properties. 
Identifiers:  'Thermohygrometric  analysis,  Alu- 
minum oxides. 

A  new  method  of  measuring  the  water  evolved  on 
thermal  dehydration  of  a  variety  of  clay  minerals 
and  related  hydrated  compounds  is  described.  By 
placing  the  substance  in  a  tubular  furnace  and 
passing  over  it  a  dry  inert  gas,  water  released  on 
heating  is  carried  to  a  sensitive  electrolytic 
hygrometer  for  measurement.  The  heating  is  pro- 
grammed to  give  a  uniform  rate  of  temperature 
rise,  so  that  continuous  monitoring  of  the  evolved 
water  permits  discrimination  between  successive 
dehydration  processes  occurring  at  different  tem- 
peratures. The  procedure  is  appropriately  termed 
thermohygrometric  analysis  (THA).  The  applica- 
tions described  include  investigations  of  the  ther- 
mal decomposition  behaviors  of  hydrated  aluminas 
and  hydrated  iron  oxides,  and  of  clay  minerals  such 
as  kaolin,  montmorillonite,  chrysotile  and  micas. 
The  relations  between  the  results  given  by  ther- 
mohygrometric analysis  and  those  obtained  by  dif- 
ferential thermal  analysis  are  discussed.  As  with 
DTA,  the  record  trace  from  a  THA  examination 
gives  a  graphical  representation  of  the  dehydration 
process,  but  THA  has  an  advantage  in  providing  a 
quantitative  measurement  of  the  water  evolved. 
(Knapp-USGS) 
W71-1  1749 


THE  CORRESPONDENCE  BETWEEN  OPTI- 
CAL AND  X-RAY  MEASUREMENTS  OF  PARTI- 
CLE ORIENTATION  IN  CLAYS, 

Imperial  Coll   of  Science  and  Technology,  London 
(  England).  Dept  of  Civil  Engineering. 
J.  S.  Tchalenko,  A    D   Burnett,  and  J.  J.  Hung. 
Clay  Minerals,  Vol  9,  No  1.  p  47-70,  July  1971.  13 
fig.  5  tab.  23  ref. 

Descriptors:  'Clays,  'Petrofabrics,  'Clay  minerals, 
Kaolinitc,  lllitc.  Optical  properties.  X-ray  diffrac- 
tion.      Crystallography.       Mineralogy.       Electron 
microscopy. 
Identifiers:  Particle  orientation  (Clays). 

The  spatial  arrangement  of  platy  particles  in  a  clay 
is  defined  by  an  orientation  ratio  which  can  be 
derived  analytically  from  optical  birefringence  as 
well  as  from  X-ray  diffraction  data.  Measurements 
on  kaolin  slurries  consolidated  by  increasing  loads 
show  that  orientation  ratios  obtained  experimen- 
tally by  these  two  methods  are  equivalent  In  con- 
trast, particle  orientation  cannot  be  assessed  objec- 
tively from  cleclronmicrographs  alone.  A  com- 
bined Optical-X-ray  study  of  two  natural  clays 
(London  Clay  and  Lias  Clay)  revealed  that  the 
kaolinitc  crystals  arc  oriented  only  slightly  more 
than  the  illite  crystals,  and  showed  that  the  cor- 
respondence between  optical  and  X-ray  measure- 
ments is  also  valid  for  natural  clays  (  Knapp-USGS) 


W7I-I  1750 


MATHEMATICAL  MODEL  OF  THE  COLUM- 
BIA RIVER  FROM  THE  PACFIC  OCEAN  TO 
BONNEVILLE  DAM,  PART  II:  INPUT-OUTPUT 
AND  INITIAL  VERIFICATION  PROCEDURES, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05B. 
W7  1-1  1868 


RELATIVE  IMPORTANCE  OF  WATER  AND 
SOIL  IN  THE  INDIRECT  RADIOCAESIUM  AND 
RADIOCOBALT  CONTAMINATION  OF  IR- 
RIGATED RICE  FIELDS  (Importance  relative  de 
I'eau  et  du  sol  dans  la  contamination  indirecte  en 
radiocesium  et  radiocobalt  des  rizieres  irriguees), 
European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Center  of  General  Research;  Commissariat  a 
I'Energie  Atomique,  Fontenay-aux-Roses 

(France).  Centre  d'Etudes  Nucleaires. 
For  primary  bibliographic  entry  see  Field  05B. 
W7I-I  1979 


PORE  SIZE  DISTRIBUTION  STUDIES, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 
and  Hydraulic  Engineering. 
A.  Sridharan,  A.  G.  Altschaeffl,  and  S.  Diamond. 
ASCE  Proceedings  ,  Journal  of  the  Soil  Mechanics 
and  Foundations  Division,  Vol  97,  No  SM5,  Paper 
8  15  l,p  77 1-787,  May  1971.  9  fig,  2  tab,  10  ref. 

Descriptors:  'Porosity,  'Clays,  'Soil  compaction, 
Soil    physical    properties.    Soil    mechanics,    Con- 
solidation,    Compaction,     Soil     dynamics,     Soil 
physics, 
identifiers:  'Porosimeters. 

Pore-size  distribution  data  for  pores  as  small  as 
0.016  micrometers  were  obtained  by  mercury 
porosimetry  in  a  number  of  laboratory-prepared 
specimens.  Statically-compacted  specimens  of 
kaolinite,  illite,  and  Boston  Blue  Clay  were  evalu- 
ated, and  changes  in  the  pore-size  distribution  of 
the  kaolinite  were  followed  as  a  function  of  increas- 
ing static  compaction.  In  this  clay  several  distinct 
classes  of  pore  sizes  were  recognized.  Initial  com- 
paction reduced  the  gross  pore  sizes  without  in- 
fluencing the  finer  classes.  After  the  elimination  of 
the  gross  pores,  further  compaction  was  at  the  ex- 
pense of  an  intermediate  class  of  pores  above  about 
0.14  micrometers,  pores  finer  than  this  being  unaf- 
fected. Specimens  of  the  kaolinitc  prepared  from  a 
slurry  or  by  sedimentation  showed  substantially  dif- 
ferent porc-sizc  distributions  from  the  compacted 
clay.  Drying  shrinkage  tended  to  eliminate  the 
larger  pores  while  leaving  the  smaller  ones  unaf- 
fected. Pore -size  distribution  appears  to  be  a  sensi- 
tive parameter  with  which  to  follow  the  effects  of 
microstructural  changes  which  may  influence  the 
engineering  behavior  of  the  material.  (Knapp- 
USGS) 
W7I-1  1985 


WATER-RESOURCES  INVENTORY,  SPRING 
1969  TO  SPRING  1970,  ANTELOPE  VALLEY- 
EAST  KERN  WATER  AGENCY  AREA, 
CALIFORNIA, 

Geological  Survey,  Mcnlo  Park,  Calif. 

W.  R.  Powers,  III.  and  G.  A.  Irwin. 

Geological    Survey    Open-file    Report,    May     12, 

1971.  19  p.  1 0  fig,  5  tab,  6  ref. 

Descriptors:  'Water  resources,  'Scmiarid  climates, 
'California,  Groundwater,  Surface  waters.  Water 
wells,  Hydrologic  data.  Rainfall,  Runoff.  Evapora- 
tion. Data  collections,  Water  level  fluctuations. 
Water  yield.  Strcamflow,  Flow  measurement.  Flow 
rates.  Water  quality. 

Identifiers:  'Water  inventory,  'Mojave  Desert  re- 
gion (Calif). 

This  is  the  fourth  annual  report  prepared  by  the 
U.S.  Geological  Survey,  in  cooperation  with  the 
Antelope  Valley-East  Kern  Water  Agency 
(AVF.K).  to  assist  the  agency  in  its  program  of 
basin    management     The    AVEK    area    is    in    the 


southwestern  part  of  the  Mojave  Desert  region 
about  35  miles  north  of  Los  Angeles,  Calif.  It 
covers  the  northern  part  of  Los  Angeles  County 
and  the  southeastern  part  of  Kern  County. 
Precipitation,  evaporation,  streamflow,  and 
groundwater  level  data  for  the  period  of  this  report 
(Spring  1969  to  Spring  1970)  show  that  precipita- 
tion and  streamflow  were  slightly  above  normal, 
evaporation  was  about  normal,  and  water  levels 
continued  to  decline  The  groundwater  is  generally 
a  calcium  sodium  bicarbonate  sulfate  type  with  a 
range  in  dissolved  solids  from  120  to  2,100  milli- 
grams per  liter.  Local  areas  have  high  nitrate, 
chloride,  boron,  and  arsenic  concentrations. 
(Woodard-USGS) 
W71-11992 


THE  RELATION  OF  PARTICLE  SIZE  TO 
AVAILABLE  MOISTURE  IN  SOILS  OF  ZU- 
BAIR, 

Iraq  Institute  for  Research  on  Natural  Resources, 

Baghdad. 

J   S.  Dougrarneji. 

Annals  of  Arid  Zone,   Vol  9,  No   3,  September 

1 970,  p  1 69- 1 74.  4  tab,  I  fig,  7  ref. 

Descriptors:  'Arid  lands,  'Foreign  countries,  'Ir- 
rigation, 'Soil  properties,  'Soil  moisture.  Soil 
physical  properties,  Irrigation  efficiency,  Drainage 
effects,  Soil  water  movement,  Permeability,  Parti- 
cle size.  Irrigation  practices.  Moisture  availability. 
Identifiers:  'Iraq. 

The  Zubair  area  in  southern  Iraq  is  characterized 
by  an  arid  climate  with  hot  summers  and  mostly 
winter  precipitation.  To  determine  the  amount  and 
frequency  of  irrigation  for  the  coarse,  sandy  soils, 
the  water-retentive  capacity  of  the  soils  was  in- 
vestigated. The  percentage  of  retained  moisture 
decreases  as  the  soil  becomes  coarser,  and  the 
amount  of  suction  needed  to  drain  the  soil  becomes 
less  as  particle  size  increases.  In  these  sandy  soils, 
most  of  the  available  moisture  is  retained  at  suc- 
tions less  than  six  atmospheres,  and  this  value 
seems  to  be  a  maximum  for  use  in  estimating 
available  moisture.  Several  tables  show  percentage 
of  soil  moisture  of  various  samples  and  at  various 
suctions.  ( Yenscn-Arizona) 
W7I-12I35 


2H.  Lakes 


COEFFICIENTS  OF  ACCUMULATION  OF 
STRONTIUM-90  AND  STRONTIUM  IN  LAKE 
PLANTS  AND  PLANKTON, 

Akadcmiya    Nauk    Lalviiskoi   SSR,    Riga.    Inst    of 
Biology;    and    Institute    of    the    Biology    of    the 
Southern  Seas,  Sevastopol  ( USSR ). 
For  primary  bibliographic  entry  sec  Field  05C. 
W7  1-1  1669 


FIELD  STUDY  OF  EVAPORATION  -  INSTAL- 
LATION, OPERATION,  AND  MAINTENANCE 
OF  EQUIPMENT. 

Snowy    Mountains    Engineering    Corp.    Canberra 

(Australia). 

For  primary  bibliographic  entry  sec  Field  02D. 

W7I-I  1771 


FOURIER  ANALYSIS  OF  WEATHER  AND 
WAVE  DATA  FROM  HOLLAND,  MICHIGAN, 
JULY  1970, 

Williams  Coll..  Williamstown,  Mass.;  and  Western 
Michigan  Univ.,  Kalamazoo. 
William  T.  Fox  and  Richard  A.  Davis,  Jr. 
Technical  Report  No  3  under  Office  of  Naval 
Research  Contract  Nonr-388-092  with  Williams 
College,  May  I,  1971.  79  p,  26  fig,  13  ref,  3  ap- 
pend. ONR  Contract  NOOO 1 4-69-C-0 1  5  1  Task  No 
388-092. 

Descriptors:  'Fourier  analysis,  'Waves  (Water). 
'Lake  Michigan,  'Computer  programs.  'Water 
level    fluctuations,   Surfacc-groundwater   relation- 


WATER  CYCLE— Field  02 
Water  in  Plants — Group  21 


hips,  Beaches,  Littoral  drift.  Temperature,  Winds, 
Michigan,  Currents  (Water),  Water  circulation, 
dentifiers:  'Holland  (Mich). 

during  July,  1970,  weather  and  wave  parameters 
vere  measured  at  two  hour  intervals  on  the  beach 
ind  in  the  nearshore  area  two  miles  north  of  Hol- 
and,  Michigan.  Parameters  measured  include 
»arometric  pressure;  wind  speed  and  direction;  air 
md  water  temperature;  sky  condition;  lake  and 
>roundwater  level,  wave  period  and  height;  breaker 
iepth,  type,  distance  and  angle;  and  longshore  cur- 
ent  velocity.  The  computer  was  used  to  calculate 
he  phase  and  amplitude  for  the  first  15  Fourier 
larmonics  and  to  plot  the  observed  data  and  cumu- 
atives  curves.  The  curves  were  influenced  by  low 
iressure  systems  which  passed  north  of  the  area  on 
I,  9,  15  and  1 9  July.  Wave  height  and  direction  are 
elated  to  cyclonic  winds  moving  counterclockwise 
round  the  low  pressure  system.  Longshore  current 
elocity  can  be  predicted  as  a  constant  times  the 
lerivative  of  the  barometric  pressure.  ( Knapp- 
JSGS) 
V71-1  1775 


VIIXING  OF  DENSITY-STRATIFIED  IMPOUND- 
MENTS WITH  BUOYANT  JETS, 

California   Inst,   of  Tech.,   Pasadena.   W.M.   Keck 

„ab.  of  Hydraulics  and  Water  Resources. 

;or  primary  bibliographic  entry  see  Field  05B. 

JV71-I1780 


ANALYSIS  OF  AIR-BUBBLE  PLUMES, 

California   Inst,   of  Tech.,   Pasadena.   W.M.   Keck 
_ab.  of  Hydraulics  and  Water  Resources, 
■or  primary  bibliographic  entry  see  Field  05B. 
W71-I  1781 


NUMERICAL  DIFFERENTIATION  BY  SPLINE 
FUNCTIONS  AND  ITS  APPLICATION  TO 
ANALYZING  A  LAKE  TEMPERATURE  OBSER- 
VATION, 

"old    Regions    Research    and    Engineering    Lab., 
Hanover,  N.H. 
Shunsuke  Takagi. 

Available  as  AD-719  697  from  National  Technical 
Information  Service,  Springfield,  Va.  22151  -  price 
53.00  printed  copy,  $0.95  in  microfiche.  Cold  Re- 
gions Research  and  Engineering  Laboratory 
Research  Report  293,  February  1971.  18  p,  8  fig,  7 
tab,  1  1  rcf. 

Descriptors:    'Data   processing,    *Watcr   tempera- 
lure.  'Lakes,  'Mathematical  studies.  Limnology, 
Heat  transfer.  Numerical  analysis.  Regression  anal- 
ysis. Sampling.  Stochastic  processes. 
Identifiers:  'Spline  functions.  Interpolation. 

Numerical  differentiation  by  use  of  classical  inter- 
polation formulas  yields  a  diversity  of  results.  Con- 
sistent numerical  differentiation  can  be  performed 
by  using  a  spline  function  as  an  interpolating  func- 
tion As  an  application,  temperature  observed  in  a 
lake  is  numerically  differentiated  as  a  function  of 
time  and  of  depth  by  use  of  cubic  splines.  The 
deviation  of  the  actual  heat  transfer  mechanism 
from  vertical  heat  conduction  can  thus  be  detected. 
The  reliability  of  numerical  differentiation  by 
spline  functions  is  shown  in  this  example.  (Knapp- 
USGS) 
W7I-I  1787 


THE  SELECTIVE  ADSORPTION  OK  SODIUM 
BY  CLAY  MINERALS  IN  LAKES  PONTCHAR- 
TRAIN  AND  MAUREPAS,  LOUISIANA. 

Louisiana  Water  Resources  Research  Inst.   Baton 

Rouge.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-11864 


THE  LATERAL  DISTRIBUTION  OF  CLAY 
MINERALS  IN  LAKES  PONTCHARTRAIN  AND 
MAUREPAS.  LOUISIANA, 

Louisiana  Water  Resources  Research  Inst..  Baton 
Rouge.  Dept  of  Geology. 


For  primary  bibliographic  entry  see  Field  02J. 
W71-11865 


SCIENTIFIC  FUNDAMENTALS  OF  THE 
EUTROPHICATION  OF  LAKES  AND  FLOW- 
ING WATERS,  WITH  PARTICULAR 
REFERENCE  TO  NITROGEN  AND 
PHOSPHORUS  AS  FACTORS  IN  EUTROPHICA- 
TION, 

Organization    for    Economic    Co-Operation    and 
Development  Paris  (France). 
For  primary  bibliographic  entry  see  Field  05C. 
W71-1  1942 


SCIENTIFIC  FUNDAMENTALS  OF  THE 
EUTROPHICATION  OF  LAKES  AND  FLOW- 
ING WATERS,  WITH  PARTICULAR 
REFERENCE  TO  NITROGEN  AND 
PHOSPHORUS  AS  FACTORS  IN  EUTROPHICA- 
TION--ANNEX, 

Organization    for    Economic    Co-Operation    and 
Development,  Paris  ( France ). 
For  primary  bibliographic  entry  see  Field  05C. 
W71-1  1943 


FERN    LAKE   MINERAL   METABOLISM    PRO- 
GRAM, 

Washington  Univ.,  Seattle.  Coll.  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-1  1978 


THE  WATER  BALANCE  OF  LAKE  VICTORIA: 
TECHNICAL  NOTE, 

Ministry  of  Mineral  and  Water  Resources,  Entebbe 
(Uganda).  Dept.  of  Water  Development. 
H.  L.  de  Baulny,  and  D.  Baker. 
Uganda  Water  Development  Department  Techni- 
cal Note,  1 970.  40  p,  25  fig,  9  append. 

Descriptors:  'Water  balance,  'Lakes,  'Hydrologic 
data,  'Data  collections.  Water  level  fluctuations. 
Meteorological  data.  Rainfall,  Evaporation,  Inflow, 
Discharge  (Water). 
Identifiers:  'Africa,  'Lake  Victoria  (Africa). 

Hydrometcorological  data  involved  with  the  water 
balance  of  Lake  Victoria  in  Africa  arc  evaluated. 
Computation  values  of  the  monthly  and  annual 
mean  water  balance  for  35  years  arc  included.  The 
data  arc  primarily  concerned  with  rainfall,  inflow, 
change  in  storage,  outflow,  and  evaporation.  The 
carryover  effect  of  the  lake  is  such  that  any  one 
month's  water  level  (or  change  in  storage)  is  due 
not  only  to  that  month's  rainfall  but  also  to  the 
preceding  months'  rainfall.  For  normal  rainfall,  the 
effect  might  still  be  felt  on  lake  levels  one  or  two 
months  later.  For  more  exceptional  rains  the  effect 
might  well  be  longer  lasting.  ( Woodard-USGS) 
W71-I  1998 


USE  OF  REMOTE  SENSORS  IN  CLASSIFYING 
LAKES  IN  WEST-CENTRAL  FLORIDA, 

Geological  Survey,  Tampa,  Florida. 

For  primary  bibliographic  entry  see  Field  07B. 

W7  1-1  2003 


REMOTE-SENSING  APPLICATIONS         TO 

HYDROBIOLOGY  IN  SOUTH  FLORIDA, 

Geological  Survey.  Miami.  Fla.,  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  07B. 

W7  1-1  2004 


THE      EFFECT     OF     CARBON      ON      ALGAL 
GROWTH-ITS  RELATIONSHIP  TO 

EUTROPHICATION. 

Utah  State   Univ.,   Logan.   Utah   Water  Research 

Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W7  I- 1  2068 


NITROGEN  AND  CARBON  DISTRIBUTION  IN 
SEDIMENT  CORES  OF  SELECTED  WISCON- 
SIN LAKES, 

Wisconsin  Dept.  of  Natural  Resources,  Madison; 

and    Wisconsin    Univ.,    Madison.    Dept.    of   Soil 

Science. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-I2076 


CHEMISTRY  OF  SURFACE  SEDIMENTS  OF 
SIXTEEN  LAKES  IN  THE  EXPERIMENTAL 
LAKES  AREA,  NORTHWESTERN  ONTARIO, 

Fisheries   Research   Board   of  Canada,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  05C. 
W7 1-1 2078 


ZOOBENTHOS  OF  FIFTEEN  LAKES  IN  THE 
EXPERIMENTAL  LAKES  AREA, 

NORTHWESTERN  ONTARIO, 

Fisheries   Research   Board   of  Canada,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-12080 


THE    CRUSTACEAN    PLANKTON    COMMUNI- 
TIES OF  LAKES, 

Fisheries   Research   Board   of  Canada,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-12083 


DISTRIBUTION  AND  ABUNDANCE  OF  PLANK- 
TONIC  CRUSTACEA  IN  PONDS  NEAR  GEOR- 
GIAN BAY  (ONTARIO,  CANADA)  IN  RELA- 
TION TO  HYDROGRAPHY  AND  WATER 
CHEMISTRY, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-12085 


PRELIMINARY  CHARACTERIZATION  OF 
LAKES  IN  THE  EXPERIMENTAL  LAKES 
AREA,  NORTHWESTERN  ONTARIO,  USING 
DIATOM  OCCURRENCES  IN  SEDIMENTS, 

Fisheries   Research    Board   of  Canada,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  05C. 
W7  1-12089 


CRUSTACEAN  PLANKTON  COMMUNITIES  IN 
FORTY-FIVE  LAKES  IN  THE  EXPERIMENTAL 
LAKES  AREA,  NORTHWESTERN  ONTARIO, 

Fisheries   Research    Board   of  Canada,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  sec  Field  05C. 
W7  I- 1  2090 


THE  PRIMARY  PRODUCTIVITY  AND  LIMIT- 
ING NUTRIENTS  OF  LITTLE  BROOKLYN 
LAKE, 

Wyoming  Univ.,  Laramie.  Water  Resources 
Research  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 
W7  I -12094 


21.  Water  in  Plants 


A  CHECKLIST  OF  PLANKTONIC  DIATOMS 
AND  DINOFLAGELLATES  FROM  THE 
MOZAMBIQUE  CHANNEL, 

Museum     National     d'Historie     Naturclle,     Paris 

(France). 

A.  Sournia. 

Bulletin  of  Marine  Science,  Vol  20,  No  3,  p  678- 

696,  1970.  1  fig,  1  tab,  27  ref. 

Descriptors:  'Systcmatics,  'Diatoms,  'Dinoflagcl- 
latcs,  'Tropical  regions,  Indian  Ocean,  Seawatcr, 
Plankton,  Phytoplankton,  Biogeography. 


Field  02— WATER  CYCLE 
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Identifiers:        Mozambique       Channel,       Africa, 
Madagascar. 

A  review  of  taxonomic  studies  on  planktonic 
diatoms  and  dinoflagellates  in  the  Mozambique 
Channel  is  presented.  345  species  of  diatoms  and 
189  species  of  dinoflagellates  have  been  identified 
during  1 1  separate  studies  dating  from  1 907 
through  1968.  These  are  presented  in  the  form  of  a 
checklist.  The  list  should  not  only  be  of  local  in- 
terest, but  could  serve  as  a  reference  for  the  Indian 
Ocean  and  a  useful  example  for  tropical  seas.  Some 
biogeographic  considerations  are  discussed.  (Mort- 
land-Battelle) 
W71-1I926 


ARIZONA  PLANT  CLIMATE  ZONES, 

Arizona  Univ.  Tucson.  Cooperative  Extension  Ser- 
vice. 

Charles  M.  Sacamano. 

University  of  Arizona,  Cooperative  Extension  Ser- 
vice, O  Series  Arizona  Garden  Guides,  1971,  4  p,  3 
fig,  I  tab. 

Descriptors:  'Arizona,  'Planting  management, 
•Climatic  zones,  •Ornamentals,  •Limiting  factors. 
Arid  lands.  Plant  growth  regulators.  Air  tempera- 
ture. Frost,  Rainfall,  Humidity,  Light  intensity. 
Moisture  availability,  Controls,  Maps,  Deserts, 
Vegetation,  Microclimatology,  Photoperiodism. 

Arizona  climate  ranges  from  subalpine  to  tropical 
desert,  and  a  large  selection  of  ornamental  plants 
may  be  grown.  Very  few  plants  are  satisfactory 
throughout  the  state,  so  it  is  important  that  home 
gardeners  know  how  local  climate  influences  plant 
growth  and  which  ornamentals  grow  well  in  par- 
ticular areas.  Controlling  climatic  factors  are 
minimum  winter  temperature,  frost  occurrence, 
rainfall  distribution,  humidity,  day  length  and  light 
intensity.  Water  availability  and  rainfall  are  impor- 
tant aspects  of  climatic  controls  on  plant  growth.  A 
plant-climate  zone  map,  based  on  5  different  zones, 
is  presented.  The  elevation-based  zones  are  Cold 
Mountainous  (6000  to  8000  ft).  Cool  Plateau 
Highlands  (4000  to  6000  ft),  High  Altitude  Desert 
(3300  to  5000  ft),  Mid-Altitude  Desert  (2000  to 
4000  ft.)  and  Low-Altitude  Desert  (100  to  2000 
ft).  Climate,  vegetation  pattern,  and  suggested  or- 
namentals are  discussed  for  each  zone.  The  role  of 
microclimates  is  reviewed.  A  climatic  table  for 
Arizona  cities  is  included.  (Popkin-Arizona) 
W7I-12098 


SOIL  WATER  ABSORPTION  CAPABILITIES  IN 
SELECTED  SPECIES  OF  ANURANS, 

New  Mexico  State  Univ.,  University  Park.  Dept.  of 

Biology. 

R.  F  Walker,  and  W.  G.  Whitford. 

Herpetologica,  Vol  26,  No  4,  p  4 1  1-418,  December 

1970.  4  fig,  I6ref. 

Descriptors:  'Amphibians,  'Soil  moisture, 
•Physiological  ecology,  'Moisture  uptake,  'Xero- 
philic  animals.  Frogs,  Toads,  Animal  behavior. 
Animal  physiology.  Environmental  effects.  Ecolog- 
ical distribution.  Mode  of  action.  Loams,  Estimat- 
ing equations.  Desiccation,  Laboratory  tests. 
Habitats.  Moisture  tension.  Moisture  stress.  Ab- 
sorption, Water  loss.  Osmotic  pressure,  Arid  lands. 
Identifiers:  'Anurans.  'Sandy  loams,  'Fossorial 
animals.  'Body  surface  area. 

Amphibians  have  a  permeable  skin  and  lose  water 
rapidly  Since  many  species  live  in  xeric  habitats, 
they  must  have  developed  mechanisms  to  compen- 
sate for  cutaneous  water  loss.  Six  amphibian  spe- 
cies from  various  habitats  were  partially 
dehydrated  and  placed  in  a  standardized  test  soil. 
Their  ability  to  rehydrate  by  absorption  of  soil 
moisture  was  tested  for  each  species  at  differing 
soil  moisture  tensions  Positive  correlations  were 
found  between  the  abilities  of  the  animals  to  absorb 
soil  moisture  and  their  natural  habitat  and 
behavior  Three  fossorial  species  from  xeric 
habitats,  Bufo  cognatus,  Scaphiopus  hamniondi 
and  S    eouchi  demonstrated  absorption  thresholds 


between  2.5-3.0  atm.  The  other  3  species  from 
more  mesic  habitats  had  thresholds  at  lower  soil 
moisture  tensions.  Distributions  of  anurans  are 
probably  determined  by  factors  such  as  desiccation 
toleration  abilities,  storage  and  utilization  of 
bladder  water  and  the  relative  ability  to  reabsorb 
soil  water.  (Casey-Arizona) 
W71-12111 


SOME  EIELD  METHODS  FOR  OBTAINING 
MEANINGFUL  LEAF  DIFFUSION  RE- 
SISTANCES AND  TRANSPIRATION  RATES, 

Missouri  Botanical  Garden,  St.  Louis. 

For  primary  bibliographic  entry  see  Field  02D. 

W7I-12115 


WATER  AND  WILD  LIFE, 

Cape  Town  Univ.  (South  Africa).  Percy  Fitzpatrick 

Institute  of  African  Ornithology. 

J.  M.  Winterbottom. 

South  African  Journal  of  Science,  Vol  67,  No  3,  p 

101-102, March  1971. 

Descriptors:  'Wildlife  habitats,  'Water  holes, 
•Arid  lands,  Water  shortage.  Environmental  ef- 
fects. Wildlife. 

The  western  part  of  South  Africa  is  arid-semiarid 
with  a  markedly  seasonal  rainfall.  Under  natural 
conditions,  the  larger  animals  are  concentrated  at 
the  permanent  water  sites  during  the  dry  season 
and  then  disperse  over  wide  areas  during  the  rainy 
season.  In  areas  where  the  rainfall  is  extremely  ir- 
regular, the  animals  are  nomadic,  following  the 
widely  separated  rains  and  taking  advantage  of  the 
resulting  temporary  vegetation.  Man's  activities  in 
the  environment  have  severely  affected  both  ways 
of  life  and  set  into  motion  some  highly  destructive 
cycles.  Farm  fencing  has  disrupted  normal  game 
movements,  heavy  silt  loads  in  streams  from  bad 
farming  have  destroyed  important  watering  areas, 
swamp  drainage  has  destroyed  habitats  and  over- 
grazing resulting  from  these  and  many  other  factors 
have  further  destroyed  habitats  and  set  into  motion 
massive  soil  erosion  cycles.  Some  species  have 
benefitted  from  such  innovations  as  boreholes,  ir- 
rigation canals  and  reservoirs,  but  for  most  the  out- 
look is  bleak.  (Casey-Arizona) 
W71-I2I29 

2J.  Erosion  and  Sedimentation 


ORIGIN  OF  MAJOR  CYCLICITY  OF  EVAPORI- 
TIES  AND  BITUMINOUS  ROCKS:  AN  AC- 
TUALISTIC  MODEL, 

Leiden  Rijksuniversiteit  (Netherlands).  Inst,  of 
Geology  and  Mineralogy. 

For  primary  bibliographic  entry  see  Field  02L. 
W7I-1  1731 


ANIMAL-SEDIMENT    RELATIONS    IN    SHAL- 
LOW WATER  BENTHIC  COMMUNITIES, 

Chicago  Univ.,  111.  Dept.  of  Geophysical  Sciences. 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-I  1732 


THE  MAGNETIC  ANISOTROPY  OF  SAMPLES 
FROM  THE  DEEP  SEA  DRILLING  PROJECT 
LEG  I,  ORANGE,  TEXAS  TO  HOBOKEN,  N.  J., 

Southampton  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  02L. 
W7I-I  1734 


PYROPHYLLITE  AND  TALC  IN  WATERS  OFF 
THE  SOUTHEASTERN  UNITED  STATES, 

Smithsonian  Institution,  Washington,  DC.  Div.  of 

Sedimentology. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I  1735 


GLACIAL-LIKE  'STRIATED  FLOOr 

ORIGINATED      BY       DEBRIS-LADEN       TOR- 

RENTIAL  WATER  FLOWS, 

H.  J.  Harrington. 

American    Association    of   Petroleum    Geologists 

Bulletin,  Vol  55,  No  8,  p  1344-1347,  August  1971. 

4  fig 

Descriptors:    'Erosion,    'Deserts,    'Flash    floods, 

Cloud     bursts,     Mudflows,    Sediment    transport. 

Scour,  Glaciation. 

Identifiers:    Striated    boulders,    Atacama    Desert, 

Chile. 

The  location  of  a  striated  block  of  rhyolitic  tuff, 
embedded  in  the  alluvium  of  Quebrada  de  Tam- 
bores,  Atacama  Desert,  Chile,  and  the  charac- 
teristics of  the  markings  show  that  the  glacial-like 
striation  is  due  to  the  rasping  action  of  debris  car- 
ried by  torrential  water  floods.  The  elevation  is  far 
below  that  reached  by  any  Pleistocene  glacier  in 
northern  Chile.  (Knapp-USGS) 
W71-1  1739 


EROSION  AND  SEDIMENTATION, 

Geological  Survey,  Fort  Collins,  Colo. 

C.  F.  Nordin,  Jr. 

Transactions,  American  Geophysical  Union,  Vol 

52,  No  6,  p  292-295,  June  1971.85ref. 

Descriptors:  'Sedimentation,  'Erosion,  •Sediment 
transport,  'Reviews,  Bibliographies,  Channel 
morphology,  Streamflow,  Flow  characteristics, 
Model  studies.  Stochastic  processes,  Sedimentolo- 
gy, Bibliographies. 

Research  activities  in  erosion  and  sedimentation 
processes  have  expanded  broadly  during  the  past 
several  years  and  have  kept  pace  with  generally  ac- 
celerated developments  in  all  phases  of  hydrology 
and  water  resources  investigations.  This  short 
review  presents  a  cross  section  of  activities  in  the 
fields  of  erosion  and  sedimentation  and  includes  a 
bibliography  of  96  citations.  (Woodard-USGS) 
W7 1-11740 


BOTTOM    CURRENTS    ON    THE    NEW    EN- 
GLAND CONTINENTAL  RISE, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

H.  B.  Zimmerman. 

Journal  of  Geophysical  Research,  Vol  76,  No  24,  p 

5865-5876,  August  20,  1971.  10  fig,  1  tab,  58  ref. 

ONR  Contract  N000I4-68-A-02 15-0003. 

Descriptors:  'Ocean  currents,  'Continental  slope, 
•Sedimentation,  Sediment  transport.  Continental 
shelf.  Current  meters.  Data  collections.  Dispersion, 
Erosion,  Turbidity  currents,  Topography,  Sedimen- 
tary structures.  Stratigraphy,  Oceanography. 
Identifiers:  Continental  rise. 

Current  meters  were  placed  approximately  2  me- 
ters off  the  bottom  at  depths  from  2900  to  5000 
meters  on  the  continental  rise  near  the  New  En- 
gland seamount  chain.  Current  velocities  greater 
than  15  cm/sec  were  recorded  in  a  west-southwest 
direction,  parallel  to  the  regional  contours.  The 
greatest  velocity  recorded  was  26.5  cm/sec  toward 
the  southwest.  Spectrum  analyses  of  the  time-series 
curves  have  resolved  periodic  motions  superim- 
posed on  secular,  contour-following  trends.  An  in- 
teraction between  the  contour  current  and  the  Gulf 
Stream  is  also  apparent  These  data  suggest  that  the 
contour  current,  a  Western  Boundary  Undercur- 
rent, is  competent  to  transport  and  erode  continen- 
tal rise  sediments.  A  significant  sediment  dispersal 
system  parallel  to  the  regional  slope  is  confirmed  to 
be  operative  on  the  present-day  continental  rise. 
(Knapp-USGS) 
W71-I  1743 


EXPERIMENTAL  EROSION  OF  CALCAREOUS 
OOZE, 

Massachusetts  Inst,  of  Tech.,  Cambridge    Dept.  of 

Earth  and  Planetary  Sciences. 

J.  B.  Southard,  R.  A.  Young,  and  C.  D.  Hollister. 


10 


WATER  CYCLE— Field  02 
Erosion  and  Sedimentation — Group  2J 


urnal  of  Geophysical  Research,  Vol  76,  No  24,  p 
03-5909,  August  20,  1971.  3  fig.  1  tab,  23  ref. 
JR  Contracts  Nonr  1841  (74)and241  (9). 

scriptors:  'Erosion,  'Bottom  sediments,  'Ocean 
rrents.  Oceanography,  Currents  (Water),  Model 
dies.    Silts,    Carbonates,    Scour,    Sedimentary 
uctures.  Ripple  marks.  Clays,  Particle  size. 
:ntifiers:  Calcareous  ooze. 

ime  experiments  on  the  erosion  of  abyssal  cal- 
■eous  ooze  in  shallow  uniform  flows  of  sea  water 
>w  that  erosion  velocities  range  from  7-10 
/sec  soon  after  rapid  deposition  of  the  bed  to  15- 
cm/sec  after  a  few  tens  of  hours.  Continuing 
ision  produces  shallow  irregular  longstrcam 
cations  but  no  sediment  ripples.  On  the  assump- 
n  of  a  hydrodynamically  smooth  boundary  in  the 
;p  ocean,  the  measured  erosion  velocities  can  be 
proximately  corrected  for  the  effects  of  flow 
3th  and  water  temperature  different  from 
:anic  conditions;  even  with  this  correction,  the 
asurcd  velocities  arc  less  than  twice  as  great  as 
■rent  velocities  common  in  the  deep  ocean.  (K- 
pp-USGS) 
M- 1  1746 


GH-RESOLUTION  SEISMIC  PROFILES  AND 
tAVITY  CORES  OF  SEDIMENTS  IN 
UTHERN  LAKE  MICHIGAN, 

nois    State    Geological    Survey,    Urbana;    and 

sconsin  Univ.,  Madison.  Dcpt.  of  Geology  and 

ophysics. 

\.  Lincback.  D.  L.  Gross.  R.  P.  Meyer,  and  W.  L. 

gcr. 

nois  Geological  Survey  Environmental  Geology 

itcs.  No  47,  June  1971.  41  p,  20  fig,  1  plate,  13 

.append. 

scriptors:     'Sedimcntology,    'Lake    Michigan, 

cismographs,  'Bottom  sediments.  'Sedimentary 

uctures.     Bedrock,     Geology,     Geologic     time, 

atigraphy.  Sediments.  Test  procedures.  Instru- 

ntation. 

:ntificrs:  'Sediments  (Seismic  profiles). 

Jimcnlary  units  I  foot  or  more  thick  were 
nlificd  on  high-resolution,  sub-bottom,  seismic 
lection  profiles  taken  in  southern  Lake  Michigan 
mg  a  400-mile  cruise  in  June.  1970.  Beneath  the 
t  sediments  that  floor  the  lake,  glacial  till  was 
arly  identifiable,  as  was  the  irregular  surface  of 
Jerking  Paleozoic  bedrock.  Gravity  cores  were 
;en  along  the  profile  track  and  used  to  correlate 
:  acoustically  reflecting  horizons  and  the  slratifi- 
iions  in  the  sediments.  The  geophysical  record 
>vided  a  continuous  cross  section  that  permitted 
tailed  correlation  between  the  widely  spaced 
res.  Three  main  sedimentary  units  were  recog- 
:ed  in  most  of  the  seismic  profiles:  lacustrine 
ys  (Lake  Michigan  Formation),  glacial  deposits 
iiuality  and  Wedron  Formations),  and  Paleozoic 
Jrock.  Three  separate  episodes  of  sedimentation 
the  Lake  Michigan  Formation  also  were  recog- 
cd.  The  oldest  is  recorded  by  a  sequence  of  red- 
h  brown  clay  (Sheboygan  and  South  Haven 
:mbers)  that  is  thickest  in  the  northwestern  part 
the  southern  lake  basin  and  pinches  out  toward 
ire.  (Woodard-USGS) 
71-11751 


IANIUM  CONTENT  OF  RFXENT  OCEAN 
DIMENTS  IN  THE  ZONES  OF  UPWELLING 

ontsentratsiya  urana  v  sovremennykh  oke- 
icheskikh  osadkakh  v  zonakh  pod'yema  vod), 

adcmiya    Nauk    SSSR.    Moscow     Institut   Oke- 

ulogii. 

N.  Baturin.  A.  V.  Koehenov.  and  Yu.  M  Senin. 

okhimiya.  No  4,  p  456-462.  April  1971.   1  fig.  2 

>.  27  ref. 

:scriptors:  'Sedimentation.  'Deposition  (Scdi- 
:nts).  'Sediments.  'Geochemistry.  Uranium 
iioisotopes.  Bottom  sediments.  Dialomaceous 
rth.  Diagenesis.  Mud.  Sands.  Silts.  Organic 
liter.  Phosphorus.  Sea  water.  Continental  shell, 
lantic  Ocean.  Benthic  fauna.  Benthos.  Hydrogen 
Ifide.  Phosphates. 


Identifiers:  USSR.  'Africa.  'Upwclling,  'Uranium, 
Bcnthonic  water.  Sea  shelves.  Shelf  seas. 

The  uranium  content  of  recent  ocean  sediments  in 
the  zone  of  upwelling  near  continental  shores  of  the 
Southwest  and  West  African  Shelf  is  several  times 
higher  than  that  in  deepwater  ocean  sediments. 
The  predominant  sediments  in  these  zones  arc  cal- 
careous and  terrigenous  sands  and  silts. 
Diatomaccous  muds,  which  arc  found  between  the 
south  latitudes  of  18  and  24  deg  in  a  30-40  mile- 
wide  band  at  depths  of  130-150  m,  arc  also  found 
in  the  zone  of  upwelling.  The  uranium  content  of 
diatomaccous  muds  is  high,  ranging  from  0.003  to 
0.006%.  Maximum  uranium  values  were  observed 
in'  the  diatomaccous  muds  deposited  at  depths 
greater  than  60-80  m.  The  phosphorus  content  of 
diatomaccous  muds  was  considerably  higher  than 
that  of  pelagic  sediments  and  averaged  0.5-1%. 
Three  forms  of  phosphorus  were  distinguished  in 
the  sediments  examined;  (  1  )  trace  phosphorus, 
which  is  predominant  in  diatomaccous  muds;  (2) 
organogenic-phosphate  detritus;  and  (3)  diagenetic 
phosphate  grains  and  nodules.  The  intensive 
precipitation  of  uranium  from  sea  water  was  as- 
sociated with  accumulation  of  large  amounts  of  or- 
ganic matter  and  phosphorus  in  the  bottom  sedi- 
ments owing  to  the  high  biological  productivity  of 
shelf  seas  and  with  hydrogen  sulfide  contamination 
of  the  bcnthonic  waters.  The  accumulation  of 
uranium  in  the  biogenous  and  diagenetic 
phosphates  was  syngenetic  in  that  it  occurred  con- 
currently with  the  formation  of  the  sediments. 
(Joscfson-USGS) 
W71-1  1757 


HYDROGEN   SULFIDE   IN   SEDIMENTS  OF  A 

CONTINENTAL  SLOPE  OF  THE 

NORTHWESTERN    PART    OF    THE    PACIFIC 

OCEAN    (Serovodorod    v    osadkakh    beregovogo 

sklona  severo-zapadnoy  chasti  Tikhogo  ukeanai, 

Akademiya   Nauk   SSSR,   Moscow.    Institut  Okc- 

anologii. 

A.  G.  Rozanov,  I.  I.  Volkov,  N.  N.  Zhabina,  and  T. 

A.  Yagodinskaya. 

Gcokhimiya.  No  5.  p  543-550,  May   1971.  4  fig.  I 

tab,  17  ref. 

Descriptors:  'Geochemistry,  'Hydrogen  sulfide, 
'Sulfur  compounds,  'Pacific  Ocean,  'Sediments, 
Sedimentation,  Sedimentary  rocks,  Diagenesis, 
Bottom  sediments.  Mud-water  interfaces.  Sulfur 
bacteria.  Sulfates,  Oxidation,  Reduction  (Chemi- 
cal ),  Organic  matter. 

Identifiers:  USSR,  Black  Sea,  Japan  Trench, 
Thiosulfates,  Mud  waters. 

A  study  of  the  transformation  of  sulfur  in  recent 
marine  sediments  is  important  for  understanding 
the  geochemistry  of  this  element  in  sedimentary 
rocks  and  of  chulcophile  elements  closely  as- 
sociated with  it.  The  behavior  of  sulfur  and,  specifi- 
cally, the  appearance  of  hydrogen  sulfide  influence 
the  geochemistry  of  many  elements  and  occa- 
sionally determine  their  chemical  behavior  in 
recent  sediments.  A  study  was  made  of  the  distribu- 
tion of  hydrogen  sulfide,  sulfates  and  thiosulfates  in 
mud  waters  of  borrom  sediments  of  the  Japan 
Trench  and  an  adjoining  continental  slope  of  the 
Pacific  Ocean.  The  bottom  sediments  contain  as 
much  as  100-150  mg  of  free  hydrogen  sulfidc/liter. 
These  values  exceed  the  hydrogen  sulfide  content 
in  Black  Sea  sediments,  which  generally  contain 
less  than  100  mg/liter.  and  are  the  highest  recorded 
to  date  in  marine  sediments.  Free  hydrogen  sulfide 
was  formed  from  the  bacterial  reduction  of  mud 
water  sulfates,  whose  content  decreased  sharply  in 
the  sediments.  A  high  thiosulfatc  content  was  ob- 
served in  the  mud  waters  when  the  concentration 
of  hydrogen  sulfide  in  the  sediments  was  high 
(Joscfson-USGS) 
W7I-I  1760 


STATISTICAL        PROPERTIES        OF        DUNE 
PROFILES, 

Geological  Survey.  Washington.  DC 
Carl  F.  Nordin.  Jr 


For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  DC. 
20402  -  Price  50  cents,  geological  Survey  Profes- 
sional Paper  562-F,  1 97 1 .  4 1  p.  44  fig,  7  tab,  3  1  ref. 

Descriptors:  'Dunes,  'Sand  waves,  'Alluvial  chan- 
nels, 'Bed  load,  'Sedimentary  structures.  Sedi- 
ment transport.  Alluvium,  Scour.  Ripple  marks, 
Subcritical  flow.  Turbulent  flow.  Statistics,  Statisti- 
cal methods.  Stochastic  processes.  Open  channel 
flow,  Channel  morphology. 
Identifiers:  Channel  geometry.  Bed  topography. 

Properties  of  sand  waves  formed  by  subcritical 
unidirectional  water  currents  were  investigated  by 
statistical  analyses  of  records  of  stream  bed  profiles. 
Records  of  bed  elevation  as  a  function  of  distance 
along  the  channel,  and  time  records  at  a  fixed  point 
of  the  channel  were  collected  in  three  laboratory 
flumes.  All  bed  material  was  fine  sand.  The  con- 
tinuous analog  records  were  converted  to  discrete 
data  points  and  were  analyzed  by  digital  computer. 
Both  types  of  records  can  be  approximately 
represented  as  stationary  Gaussian  processes. 
When  the  data  arc  standardized  and  the  lengths  or 
distances  arc  expressed  as  ratios  of  the  mean  dura- 
tion between  zeio  crossings,  the  statistical  proper- 
ties of  all  the  flume  data  arc  similar,  with  no  distin- 
guishing characteristics  that  can  be  attributed  to 
size  of  flume  or  to  whether  the  bed  forms  were  rip- 
ples or  dunes.  Field  data,  however,  reflect  the  in- 
fluence of  large  alternate  bars  that  were  not  present 
in  the  flumes.  Observed  values  of  the  number  of 
zero  and  h-lcvcl  crossings,  the  mean  duration 
between  zero  crossings,  and  the  mean  duration  of 
upward  excursions  in  the  time  process  above  the 
fixed  level  h  compared  reasonably  well  with 
theoretical  values  for  the  Gaussian  model.  Ob- 
served distributions  of  these  durations  can  be  ap- 
proximated by  a  gamma  distribution  with  parame- 
ters that  relate  to  h,  where  h  is  measured  in  units  of 
standard  deviation  from  the  mean  bed  level.  (K- 
napp-USGS) 
W71-1  1774 


CHANGES  IN  CHANNEL  PATTERN  AND 
SINUOSITY  OF  THE  KANSAS  RIVER-CAUSE 
AND  EFFECT  RELATIONSHIP  OR  RANDOM 
PROCESS, 

Kansas  Univ..  Lawrence.  Dcpt.  of  Geography 
For  primary  bibliographic  entry  sec  Field  08B 

W7I-1  1777 


THE  SELECTIVE  ADSORPTION  OF  SODIUM 
BY  CLAY  MINERALS  IN  LAKES  PONTCHAR- 
TRAIN  AND  MAUREPAS,  LOUISIANA, 

Louisiana  Water  Resources  Research   Inst    Baton 

Rouge.  Dcpt.  of  Geology. 

R.  E.  Fcrrcll  and  R  A.  Brooks. 

Clays  and  Clay  Minerals.  Vol  19,  p  75-81.  1971.  4 

fig.  2  tab.  18  ref.  OWRR  A-007-LA(4) 

Descriptors:  'Clay  minerals.  Geochemistry,  'Sedi- 
ment-water interfaces,  'Sediment  distribution. 
Bottom  sediments.  Louisiana.  'Adsorption.  'Sodi- 
um. 'Ion  exchange.  Lakes,  Cation  exchange. 
Identifiers:  'Lake  Pontchartrain,  'Lake  Maurepas, 
Clay-w  ater  systems. 

Ion  exchange  analyses  of  the  clay-sized  fraction  of 
sediments  in  Lakes  Pontchartrain  and  Maurepas 
suggest  the  selective  adsorption  of  Na  at  the  ex- 
pense of  Mg.  The  literature  suggests  that  Mg  should 
be  preferentially  adsorbed.  As  the  chlorinity  of  the 
lake  waters  increases  from  300  rag/I  to  3250  mg/1, 
the  percentage  of  exchangeable  Na  increases  from 
13  6  to  30.6  while  the  percentage  of  exchangeable 
Mg  decreases  from  65.6  to  36.8.  The  observed 
exchangeable  Na  percentages  are  higher  than  the 
ones  calculated  from  the  sodium-adsorption-ratios. 
The  difference  is  attributed  to  an  increase  in  the  Na 
exchange  constant  of  the  sediment  and  therefore 
an  increased  selectivity  for  Na.  With  an  increase  in 
chlorinity.  monlmorillonite  increases  from  47  to  61 
percent  and  the  total  of  the  exchangeable  cations 
(Na.  Mg.  Ca.  K)  increases  from  36  to  82  m- 
equiv/lOOg.  (Sec  also  W7  l-l  1865  )  (  Fcrrcll-LSU  ) 
W7I-I  1864 
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Field  02— WATER  CYCLE 

Group  2J  —  Erosion  and  Sedimentation 


THE     LATERAL     DISTRIBUTION     OF     CLAY 

MINERALS  IN  LAKES  PONTCHARTRAIN  AND 

MAUREPAS,  LOUISIANA, 

Louisiana  Water  Resources  Research  Inst.,  Baton 

Rouge.  Dcpt.  of  Geology 

R.  A.  Brooks,  and  R   E.  Ferrell,  Jr. 

Journal  of  Sedimentary  Petrology,  Vol  40,  No  3,  p 

855-X63.  Sep  1970.  I  1  fig,  18  ref.  OWRR  A-007- 

LA(3). 

Descriptors:  'Clay  minerals.  Geochemistry,  'Sedi- 
ment-water  interfaces,  'Sediment  distribution. 
Bottom  sediments,  Louisiana,  Lakes,  Kaolinite. 
Montmorillonile,  lllitc.  Clays,  Potassium,  Sodium 
Identifiers:  'Lake  Pontchartrain,  "Lake  Maurcpas, 
Clay-water  systems,  Ionic  gradients.  Potassi- 
um/hydrogen ratio.  Sodium/hydrogen  ratio. 

Lakes  Pontchartrain  and  Maurcpas  are  large 
bodies  of  brackish  water.  The  chemical  com- 
ponents of  this  saline  environment  influence  the 
lateral  distribution  of  clay  minerals.  Clay  minerals 
are  supplied  to  the  lakes  by  various  rivers  and  bay- 
ous and  by  erosion  of  the  shoreline.  The  water  level 
in  the  lake  system  fluctuates  rapidly;  and,  as  a 
result,  the  salinity  of  any  given  area  is  quite  variable 
over  a  given  period  of  lime.  However,  the  trends  of 
the  ionic  gradients  are  fairly  constant.  Clay 
minerals  flocculate  and  settle  in  reasonably  con- 
sistent patterns  in  response  to  these  compositional 
gradients  Kaolinite  flocculates  first  and  settles  in 
areas  of  lowest  salinity.  Montmorillonile  has  its 
greatest  concentration  in  the  higher  salinity  por- 
tions of  the  lake  and  is  the  most  resistant  to  settling. 
lllitc  also  appears  to  be  concentrated  in  the  sedi- 
ments of  the  higher  salinity  areas;  however,  some  of 
the  illitc  may  be  aulhigenic.  I  he  potassium  to 
hydrogen  and  sodium  to  hydrogen  ratios  in  the 
higher  salinity  portions  of  the  lake  approach  the 
ratios  which  define  the  hydrochemical  stability 
field  of  K-mica.  which  suggests  that  illite  may  be 
formed  as  an  alteration  product  of  other  clay 
material.  (See  also  W71-I  1X64  )  ( Brooks-I.SU  ) 
W71-1  IXhS 


SOIL     POLLUTION:     EROSION     EFFECTS     IN 
SOIL. 

Defense  Documentation  Center.  Alexandria.  Vn. 
For  primary  bibliographic  entry  see  Field  05B. 
W7I-I  1X73 


A     KINETIC     MODEL    FOR    THE    CHEMICAL 
COMPOSITION  OF  SEA  WATER, 

I  .amont-Dohcrtv  Geological  Observatory, 

Palisades.  NY 

For  primary  bibliographic  entry  see  Field  02K. 
Vv  7  1-1  1990 


OCEAN  BOTTOM  SURVEYING  WITH  AERIAL 
PHOTOGRAPHY, 

Massachusetts  Inst  of  lech..  Cambridge.  Experi- 
mental Astronomy  I  ah.;  and  Naval  Occanographic 
Office,  Washington.  D  C 

lor  primary  bibliographic  entry  see  field  07B. 
W7 1 -1201.1 


SURFACE   EFFECTS   AND  SUBMERGED   FEA- 
TURES. 

M  icing. i n  Univ..  Ann  Arbor. 

For  primary  bibliographic  entry  sec  Field  07H. 

W7I-I20I4 


FINE  ALLUVIAL  FILLS  IN  THE  ORANGE  AND 

V  AAL  BASINS  OF  SOUTH  AFRICA. 

Chicago  Uniy  .  Ill 

k    V\    But/el 

Proceedings.     Association     ol     American     Cieog 

raphcrs.  Vol  3.  p  4  1  -IN.  |«J7I    2  fig.  I  lab.  2d  rel 

Project  No  2344.  l9(>9.Granl  NoGS  .101  '.  1970 

Descriptors  'Alluvial        channels.         "Gullies. 

'Semiarid  climates,  'flood  plains.  'Gcomorpholo 
gv.  Rivci  basins.  Aeolian  soils.  Geologic  investiga 
lions,  (icogi.iplnc.il  icgions.  Colin  \  in  in.  Vegetal  ion 
effects,  Climatic  data.  And  lands 


Identifiers:     'Gully-cutting,    'Alluviution.    *South 
Africa,  *Fina  alluvial  fills. 

The  fine-grained  alluvial  fills  of  South  Africa  are 
remarkably  analogous  to  those  of  Arizona  and  New 
Mexico  Although  gully-cutting  in  both  regions  has 
been  a  scourge  since  the  19th  century,  the  close 
coincidence  of  gullying  with  silly  alluvium  has  not 
been  generally  recognized  I  he  fine-grained  fills  in 
South  Africa  are  best  developed  in  the  drainage 
systems  of  the  semiarid  continental  interior  where 
readily  crodible  rocks  provide  an  abundant  supply 
of  sediment  Within  the  Vaal  and  upper  Orange- 
drainage  systems,  well-preserved  terraces  record  2 
major  generations  of  fine-grained  alluvial  fill. 
Represented  in  the  major  valleys,  the  Younger  Fill' 
terraces  lie  at  3-X  m  above  mean  flood  levels  and 
lack  a  real  soil  profile  The  Older  Fill'  comprises  2 
or  3  much  older  discrete  bodies  of  alluvium, 
separated  by  intervals  of  downcutting  or  erosion, 
with  the  second  generation  usually  resting  directly 
on  the  first  Basic  to  any  interpretation  is  the  close 
dependence  of  geomorphic  equilibrium  upon 
vegetation  cover.  Older  Fill  suggests  slow  accumu- 
lation with  an  effective  grass  mat  during  moist 
periods  Rapid  percolation  reduced  runoff, 
facilitating  slow  aggradation.  Dissection  periods 
probably  occurred  during  drier  climates  with  more 
open,  shrubby  vegetation.  Younger  Fill  dissection 
is  coincident  with  human  disturbance  These  cycles 
are  analogous  to  the  cut-and-fill  cycles  of  the 
American  Southwest  (Casey-Arizona) 
W7I-I2I09 
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SPECIFIC  ION  ELECTRODES, 

F.  W.  Karasck. 

Research/Development.  Vol.  21,  No.  b.  p  71-72, 

74.  June  I  "70.  3  fig,  I  tab,  6  ref 

Descriptors:    'Electrodes.   'Analytical   techniques. 
Nitrates.  Fluoride.  Hydrogen.  Sodium,  Chlorides, 
Potassium.  Biochemistry,  Hydrogen  ion  concentra- 
tion 
Identifiers:  "Chemical  interferences 

This  paper  is  a  tutorial  review  of  the  history, 
characteristics,  applications,  and  future  of  specific 
ion  electrodes.  In  addition  to  their  use  for  laborato- 
ry analytical  measurements  electrodes  are  now 
being  adapted  for  applications  in  continuous 
process  control.  These  electrodes  appear  to  he  well 
established  in  a  process  monitoring  version- 
hydrogen,  sodium  and  chloride  ion  electrodes.  The 
most  significant  recent  addition  has  been  the  potas- 
sium electrode,  flic  sensor  exhibits  high  selectivity 
to  potassium  in  the  presence  of  large  amounts  of 
other  ions.  Corning  has  developed  a  niicroclec- 
trode  with  dimensions  in  the  micron  range  It  is 
designed  to  measure  chemical  and  electrical 
changes  in  li\  ing  cells  and  should  prove  quite  useful 
in  biological  research.  (  McCann-Battcllc  ) 
W7I-I  KiX4 


ADIAItATIC  VACUUM  DISTILLATION  TO 
FRACTIONATE  PARAFFIN  HYDROCARBON 
MIXTURES  (CS-CU). 

Atlantic  Richfield  Hanford  Co  ..  Richland.  Wash 
For  primary  bibliographic  entry  see  Field  05A. 

W7I-I  172? 


A   TREATMENT  OF  COMPLEX   IONS   IN   SEA 
WATER. 

Illinois    1 1 n i\  .    Urban. i     Depl     ol    Physiology    and 

Biophysics 

M    S    Mangel 

Marine  Geology.  Vol   I  I .  No  2.  p  M24-M2o.  Sep 

lembci   1971     I  lab.  3  id 

Descriptors      "Metals,     'Water    chemistry,     'Sea 
water.     'Equilibrium,    Ions.    Chemical     reactions. 
I  Icctrolytes,  Aqueous  solutions.  Saline  water. 
Identifiers:  'Complex  ions. 


The  use  of  equioibria  constants  and  ligand  concen- 
trations to  evaluate  complex  ion  concentrations  in 
sea  water  is  explained.  The  concentrations  ol  com- 
plex ions  of  26  metals  are  tabulated.  (Kapp -USGSJ 
W7I-I  1733 


VERTICAL  ADVECTION  DIFFUSION  AND 
REDOX  POTENTIALS  AS  CONTROLS  ON  THE 
DISTRIBUTION  OF  MANGANESE  AND  OIHER 
TRACE  METALS  DISSOLVED  IN  WATERS  OF 
THE  BLACK  SEA, 

Woods  Hole  Occanographic  Institution.  Mass 
For  primary  bibliographic  entry  see  Field  05B. 
W71-1  1744 


DISTRIBUTION      OF      PARTICULATE      ALU- 
MINUM  IN  THE  GULF  OF  MEXICO, 

Texas  A  and  M   Univ.,  College  Station.  Dept    of 

Oceanography. 

For  primary  bibliographic  entry  sec  Field  05B. 

W7I-1  1745 


SATURATION  OF  WATER  WITH  CALCIUM 
CARBONATE  AND  THE  PARTIAL  CARBON 
DIOXIDE  PRESSURE  IN  THE  BODIES  OF 
WATER  IN  THE  MOUTH  OF  THE  KUBAN' 
RIVER, 

Azovskii     Nauchno-lsslcdovatelskii     Institut     Ryb- 
nogo  Khozyaistva.  Rostov-na-Don  (  USSR  ) 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-I  I74X 


SOME  APPLICATIONS  OF  THER- 

MOHYGROMETRIC  ANALYSIS  TO  THE 
STUDY  OF  CLAY  AND  ASSOCIATED 
MINERALS. 

General  Electric  Co..  Ltd.,  Wembley  (England). 
Hirst  Research  Centre 

For  primary  bibliographic  entry  sec  Field  02G. 
W7I-I  1749 


THE  CORRESPONDENCE  BETWEEN  OPTI- 
CAL  AND  X-RAY  MEASUREMENTS  OF  PARTI- 
CLE ORIENTATION  IN  CLAYS, 

Imperial  Coll.  of  Science  and  Technology.  London 
(  England  ).  Dept.  of  Civil  Engineering 
For  primary  bibliographic  entry  see  Field  02G. 
W7I-I  I7.S0 


POTASSIUM  MIGRATION  IN  RIVER  WATERS 

(O  migratsii  kaliya  v  rechnykh  vodakh). 

Akadeniiya   Nauk   SSSR,   Moscow.   Institut  Gcok- 

himii  i  Analiticheskoi  Khiniii. 

V.  V.  krasinlseva,  and  I..  V.  Karelina. 

Gcokhimivn.  No  4,  p  442-447.  April  1971.  X  tab.  3 

ret 

Descriptors:  "Geochemistry,  'Surface  runoff.  'Al- 
kali metals,  'Water  chemistry.  'Potassium.  'Sodi- 
um. Subsurface  runoff,  low  How,  Floods.  Regres- 
sion analysis.  Correlation  analysis.  Precipitation 
( Atmospheric). 

Identifiers:  'USSR,  'Volga  River.  Moscow  Oblast. 
Kalinin  Oblast.  Regression  equations.  Correlation 
coefficients 

Data  on  potassium  anil  sodium  concentrations  in 
unci  waters  of  the  Upper  Volga  basin  were  ex- 
amined during  different  periods  of  ihc  year.  I  he 
potassium  content  ami  K/Na  ratio  in  these  waters 
were  higher  during  Hood  periods  than  during  low- 
water  periods  I  he  potassium  content  in  surface  ru- 
noli  at  the  Sareyevo  Gaging  Station  was  n  nines 
that  of  sodium  Surface  runoff  from  forest  plots 
contained  Inghei  amounts  of  potassium  than  sur- 
lace  iiinofl  from  field  plots.  Average  K/Na  ratios 
for  rivei  waters  of  different  continents  varied  wide- 
ly, from  (lib  (oil  5  A  high  potassium  content  may 
he  expected  in  river  waters  of  tropica]  forests  of 
Africa  .\im\  South  America  I  uw  K/Na  ratios  were 
observed  I'oi  North  America  and  F.urope.  where 
there  is  a  high  degree  of  industrial  development.  It 
may  be  assumed  thai  the  K/Na  ratio  in  river  waters 
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WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


;he  world  will  continue  to  decrease  in  areas  of  in- 
itrial  growth.  ( Josefson-USGS ) 
M-l  I  756 


TTERNS     OF     BORON      ABUNDANCE     IN 
OUNDWATER    OF    THE    GEORGIAN    SSR 

kotoryye  zakonomernosti  rasprostraneniya  bora 
odzemnykh  vodakh  Gruzii), 

jzinskii        Politckhnichcskii        lnstitut,        Tiflis 
SSR). 

■  primary  bibliographic  entry  see  Field  02F. 
1-11758 


DON  CONTENT  IN  WATERS  OF  THE 
PER  VOLGA  (O  soderzhanii  radona  v  vodakh 
-khney  Volgi), 

iidemiya   Nauk   SSSR,   Moscow.   lnstitut  Geok- 

lii  i  Analiticheskoi  Khimii. 

K.  Khristianov,  and  B.  N.  Korchuganov. 

>khimiya.  No  4.  p  492-496.  April   1971.  3  tab, 

ref. 

icriptors:  'Geochemistry.  'Trace  elements, 
ater  analysis,  'Radium  radioisotopes,  'Tracers, 
mndwater.  Groundwater  movement, 

lioisotopes.  Surface  waters.  Sampling, 
jrogcology.  Equilibrium. 

ntifiers:  'USSR,  'Radon,  'Volga  River,  Oka 
cr.  Ruza  River,  Moscow  River,  Tvertsa  River, 
cuza  River,  Protva  River,  Emanometer. 

;  possibility  of  using  radon  as  a  tracer  to  deter- 
ic  its  behavior  and  its  ratio  to  radium  in  waters 
he  Upper  Volga  basin  was  examined  in  connec- 
i  with  an  analysis  of  13  water  samples  from 
en  rivers  in  the  USSR  and  of  one  sample  from  a 
chole  at  the  village  of  Sareyevo,  Moscow 
last.  A  high  concentration  of  radon,  exceeding 
101)  times  its  equilibrium  content,  was  found  in 
of  the  samples  studied.  The  minimum  radon 
icentralion  was  observed  in  the  sample  taken 
m  the  Ruza  River  12  km  below  the  dam  of  the 
ra  reservoir  The  maximum  radon  concentration 
;  noted  in  the  sample  from  the  Volga  River  near 
village  of  Yel'tsy  The  radon  content  in  ground- 
er of  the  borehold  was  5-10  times  that  in  river 
.or.  Groundwater  of  the  Upper  Volga  basin  con- 
is  moderate  amounts  of  radon  and  conditions  in 
lowland  rivers  favor  retention  of  large  conccn- 
ions  of  this  heavy  gaseous  element.  A  study  of 
on  distribution  in  rivers  is  useful  from  the  stand- 
nt  of  resolving  problems  of  hydrogeology,  in- 
Jing  those  associated  with  identifying  and  calcu- 
ng  groundwater  movement.  (Josefson-USGS  ) 
l-l  1759 


DKOGF.N    SULFIDE    IN    SEDIMENTS   OF    A 
NTINENTAI.  SLOPE  OF  THE 

RTHWESTERN     PART    OF    THE    PACIFIC 

FAN     (Si-ruvodorod     >     osadkakh     beregovogo 
ma  severo-zapadnoy  chasti  Tikhogo  okeana), 
ulcnma    Nauk    SSSR.    Moscow,    lnstitut   Oke- 
ilogii. 

primary  bibliographic  entry  see  Field  02J. 

1-1  I7h() 


PF.RIMENTAI.   STUDY    OF   THE    INTERAC- 

)N    OF    METAMORPHOSED    SEA     BRINES 

TH  CALCIUM  CARBONATE  (Fksperimentar- 

r     issledovaniye      vzaimodeystviya      metamor- 

lannykh  morskikh  rassolo>  s  karhonatom  kal'l- 

il. 

scow  State  Univ    (  USSR  I    Dept    of  (ieochemis- 

t.  Vlasova.and  M.G   \  alyashko 

ithimiva.  No  5.  p  610-615.  Mas    1971.  3  fig.  1 

.  I  5  ref. 

icriptors:  'Geochemistry.  'Brines.  'Calcium 
honatc.  Calcium  chloride.  Sea  water.  Dolomite, 
gnesium  compounds.  Sodium.  Aqueous  solu- 
is.  Halogens.  'Chlorides.  Thermodynamics. 
e  energy.  Temperature.  Pressure 
ntifiers:  USSR.  Magnesium  chloride.  Thermo- 
ms.  Diffraetograms.  'Se.i  brines 


Considerable  attention  is  being  devoted  in  the 
Soviet  literature  to  the  problem  of  the  origin  of 
chloride  (calcium  chloride)  brines.  It  was  found  by 
experiments  that  magnesium  chloride  in  solutions 
with  solid  calcium  carbonate  is  unstable  and  reacts 
with  the  formation  of  solid  MgC03  or  dolomite  and 
with  the  accumulation  of  calcium  chloride  in  the 
solution.  High  temperature  and  time  contribute  to 
this  process,  with  high  temperature  accelerating 
dolomite  formation.  Sodium  does  not  participate  in 
the  exchange  or  in  the  accumulation  of  calcium 
chloride  in  the  solution.  The  formation  of  calcium 
chloride  brines  occurs  within  the  entire  range  of 
temperatures  and  pressures  selected  and  does  not 
depend  upon  the  composition  and  concentration  of 
the  original  sea  brines.  (Josefson-USGS) 
W71-1  1761 


GEOCHEMISTRY,  FORMATION  AND  DIS- 
TRIBUTION OF  IODINE-BROMINE  WATERS 
(Geokhimiya,  formirovaniye  i  rasprostraneniye 
iodo-bromnykhvod), 

Akademiya    Navuk    BSSR,    Minsk.    Laboratoriya 

Gcokhimicheskikh  Problem. 

A.  V.  Kudel'skiy  and  M.  F.  Kozlov. 

Minsk,  Izdatcl'stvo  'Nauka  i  Tekhnika',  1970.  144 

p,  14  fig,  36  tab,  1 43  ref. 

Descriptors:  Geochemistry,  Hydrogeology, 

'Groundwater  basins,  'Water  chemistry.  Aquifers, 
Organic  matter,  Artesian  wells.  Oil,  Brines,  Con- 
fined water.  Groundwater  movement.  Natural 
resources,  Natural  gas.  Halogens,  Geologic  forma- 
tions. 

Identifiers:  USSR,  'Iodine,  'Bromine,  Belorussia, 
Turkmen  SSR,  Country  rocks,  Zonality, 
Mineralization,  'Pripyat  basin  (USSR),  'West 
Turkman  basin  (USSR ). 

The  results  of  long-term  geologic  and  hydrogeolog- 
ic  investigations  in  regions  of  present-day  iodine- 
bromine  waters  arc  examined  in  conjunction  with 
the  chemical  composition  of  these  waters  and  the 
geochemistry  of  country  rocks.  High  concentra- 
tions of  iodine  were  found  in  waters  of  geologic  and 
tectonic  regions  which  have  sea  deposits  rich  in  or- 
ganic carbon.  These  carbonaceous  deposits  range 
in  thickness  from  1,000  to  1,500  m  or  more,  and 
are  associated  with  sedimentary  deposits  as  thick  as 
5,000  m  or  more.  Highly  concentrated  iodine- 
bromine  groundwaters  were  associated  with  arte- 
sian oil-  and  gas-bearing  basins  confined  to  large, 
deep  geologic  structures.  The  iodine  and  iodine- 
bromine  waters  in  these  basins  moved  in  the 
direction  of  the  zones  of  deep  faults.  Two  unique 
and  distinctly  different  artesian  basins  were  distin- 
guished -  the  Pripyat  basin  in  Belorussia  and  the 
West  Turkmen  basin  in  the  Turkmen  SSR.  The 
iodine  and  bromine  contents  in  groundwater  of  the 
Pripyat  basin  were  extremely  high —20-223.7 
mg/liter  and  1.125-6.407  mg/litcr.  respectively;  the 
average  content  of  iodine  and  bromine  in  ground- 
water of  the  West  turkmen  basin  was  19-30 
mg/liter  and  210-215  mg/liter.  Further  studies  are 
needed  to  corroborate  the  presence  of  definite  pat- 
terns found  in  the  formation  and  distribution  of 
iodine-bromine  waters  in  these  areas.  (Josefson- 
USGS) 
W71-1  1770 


MAJOR  THERMAL  SPRINGS  OF  UTAH, 

Geological  Survey.  Salt  Lake  City.  Utah. 
For  primary  bibliographic  entry  see  Field  02F 
W71-I  1779 


CHEMICAL       QUALITY       OF       WATER       IN 
SOUTHEASTERN  WYOMING. 

Geological  Survey.  Cheyenne.  Wyo. 

For  primary  bibliographic  entry  sec  Field  07C. 

W7I-I  1784 


THE  SPECTROFLUORIMETRIC  DETERMINA- 
TION OF  SULPHIDES, 

Salford  Univ.  (England).  Dept  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W7  1-1  1931 


POLYCHLORINATED  BIPHENYLS  IN  HUMAN 
ADIPOSE  TISSUE, 

Food  and  Drug  Administration,  Perrine,  Fla.  Div. 
of  Pesticides. 

For  primary  bibliographic  entry  sec  Field  05A. 
W71-1  1935 


PROCESS  GAS  CHROMATOGRAPHIC  ANALY- 
SIS OF  LIQUIDS  CONTAINING  HIGH-BOILING 
RESIDUES  OR  DISSOLVED  SOLIDS, 

American  Oil  Co.,  Whiting,  Calif;  and  Fullerton, 
Calif.   Process  Instruments  Div.   Beckman  Instru- 
ments, Inc.,  Fullerton,  Calif. 
For  primary  bibliographic  entry  sec  Field  05A. 
W71-1  1944 


A  SCHEME  OF  QUALITATIVE  ANALYSIS  FOR 
TWENTY  COMMON  CATIONS, 

Allahabad  Univ.  (India).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-1  1951 


ELECTROCHEMICAL  METER  FOR  ACTIVITY 
MEASUREMENTS  IN  NATURAL  ENVIRON- 
MENTS, 

California     Univ.,     Berkeley.     Inst,     of     Marine 

Resources  and  Engineering  Geoscience. 

Pat  Wilde,  and  Peter  W.  Rodgers. 

The  Review  of  Scientific  Instruments.  Vol.  41,  No. 

3,  p  356-359,  March  1 970.  3  fig,  1  tab,  1  2  ref. 

Descriptors:    'Electrochemistry,    'Measurements, 
'Instrumentation,    'Electronic    equipment.    Elec- 
trodes, Hydrogen-ion  concentration.  Ions. 
Identifiers:  Colomel  cell.  Operational  amplifier. 

An  electrochemical  meter  designed  for  measure- 
ments in  the  marine  environment  but  equally  useful 
in  other  natural  environments  is  described.  Some 
features  of  the  instrument  are  (  1  )  all  input  channels 
arc  high  impedance;  (2)  up  to  II  reading  elec- 
trodes can  be  monitored  from  one  reference  elec- 
trode; (3)  voltages  arc  measured  with  respect  to 
solution  ground;  (4)  a  null  balance  circuit  option; 
(  5  )  an  accuracy  of  better  than  I  m  V.  With  suitable 
operative  ion-selective  electrodes,  the  instrument 
can  monitor  (a)  operational  activities,  (b)  activity 
ratios,  (e)  solubility  products,  or  (d  )  states  of  satu- 
ration. (  Little-Battellc) 
W71-I  1953 


GAS-WATER       CHROMATOGRAPHY        AIDS 
WATER  POLLUTION  ANALYSIS. 

National  Bureau  of  Standards.  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-1  1956 


GAS  CHROMATOGRAPHIC  DETERMINATION 
OF  PARTITION  COEFFICIENTS  OF  SOME  UN- 
SATURATED HYDROCARBONS  AND  THEIR 
DEUTERATED  ISOMERS  IN  AQUEOUS 
SILVER  NITRATE  SOLUTIONS, 
National  Bureau  of  Standards,  Washington,  D.C. 
S.  P.  Wasik,  and  W  Tsang. 

Journal  of  Physical  Chemistry,  Vol.  74,  No.  15,  p 
2970-2976.  July  23.  1970.  6  fig,  4  tab,  2  I  ref. 

Descriptors:  'Gas  chromatography,  'Aqueous 
solutions.  'Aromatic  compounds.  Ions,  Separation 
techniques,  Isotropy. 

Identifiers:  'Hydrocarbons,  Olefins.  Isomers. 
Ethylene.  Benzene.  Propylene.  Isobutene.  Toluene, 
Silver  nitrate. 

A  brief  description  of  work  done  at  NBS  on  analy- 
sis of  hydrocarbons  present  in  water  is  given.  Aque- 
ous solutions  of  complexing  metal  ions  are  used  as 
the  stationary  phase  in  GLC  columns.  (Little-Bat- 
telle) 
W71-I  1957 


THE       THIN-LAYER       CHROMATOGRAPHIC 
PROPERTIES  OF  TRACE  METALS:  1.  SEPARA- 
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TION    OF    SOME    METALS    WITH    SPECIAL 
REFERENCE  TO  LEAD, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dcpt.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-1  1963 


THE  THIN-LAYER  CHROMATOGRAPHIC 
PROPERTIES  OF  TRACE  METALS:  II. 
SEPARATION  OF  SOME  CATIONS  ON  COM- 
MERCIALLY PRECOATED  SHEETS, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  sec  Field  05A. 

W7I-I  1964 


ANALYSIS  OF  MULTICOMPONENT  ORGANIC 
MIXTURES  IN  AQUEOUS  MEDIA  BY  PYROLY- 

SIS, 

Rockeldyne,  Canoga  Park,  Calif.  Research  Div. 
For  primary  bibliographic  entry  sec  Field  05A. 
W7I-1  1975 


USE  OF  AZURE  A  INSTEAD  OF  METHYLENE 
BLUE  FOR  DETERMINATION  OF  ANIONIC 
DETERGENTS  IN  DRINKING  AND  SURFACE 
WATERS, 

Instituut    voor   Gczondheidstechniek    TNO,    Delft 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  05A. 

W71-1  1977 


A  KINETIC  MODEL  FOR  THE  CHEMICAL 
COMPOSITION  OF  SEA  WATER, 

l.amont-Doherty  Geological  Observatory. 

Palisades,  N.Y. 

W.  S.  Brocckcr. 

Quarternary   Research,  Vol    I,   No   2,  p    188-207, 

April  1971.  5  fig,  3  tab.  54  rcf  AEC  Contract  No. 

AT  (30-1  )2663. 

Descriptors:  *Water  chemistry.  'Sea  water, 
'Palcohydrology,  Chemical  reactions,  Diagenesis, 
Equilibrium,  Thermodynamics,  Stable  isotopes. 
Radioisotopes.  Mineralogy,  Salinity,  Salts,  Aque- 
ous solutions. 

Because  the  sediments  presently  accumulating  in 
the  ocean  show  little  evidence  of  equilibration  with 
the  overlying  water,  the  possibility  that  kinetic  fac- 
tors play  an  important  role  in  seawatcr  chemical 
history  must  be  seriously  explored.  Material 
balance  restrictions  are  substituted  for  some  of  the 
usual  chemical  equilibria.  The  role  of  organisms  is 
dominant  for  at  least  some  of  the  important  com- 
ponents of  sea  salt.  If  the  chemistry  of  sea  water  is 
dependent  on  rates  of  supply  of  individual  com- 
ponents, the  rate  of  vertical  mixing  in  the  sea.  and 
the  type  of  material  formed  by  organisms,  then  sub- 
stantial changes  in  the  chemical  composition  have 
almost  certainly  taken  place.  Several  means  by 
which  such  changes  might  be  reconstructed  from 
chemical  and  isotopic  measurements  on  marine 
sediments  are  suggested  (  Knapp-USGS) 
W7I-I  1990 


RADIOCHEMICAL  ANALYSES  OF  WATER 
SAMPLES  COLLECTED  ON  AMCHITKA 
ISLAND,  ALASKA, 

Geological  Survey.  Denver.  Colo 

For  primary  bibliographic  entry  see  Field  05A. 

W71-I  1993 


HYDROGRAPHIC  OBSERVATIONS  IN  TAMPA 
BAY  AND  THE  ADJACENT  GULF  OF  MEXICO. 

1967, 

Carl  H    Saloman.  and  John  I.    I  aylor. 

Available    from    National    Technical    Information 

Service.    Springfield.    V.i     22  151    -    price,   printed 

copy    $3  110.   microfiche   $0  95     National  Oceanic 

and  Atmospheric  Administration.  National  Marine 

Fisheries  Service  Data  Report  55.  April  197  I    54  p. 


Descriptors:  *Hydrologic  data,  'Data  collections, 
•Water  analysis,  'Florida,  *Gulf  of  Mexico,  Water 
quality,  Chemical  analysis,  Analytical  techniques. 
Water  properties.  Surface  waters,  Salinity,  Estua- 
ries, Pollutant  identification 

Identifiers:  *Tampa  Bay  (Florida),  'Boca  Ciega 
Bay  (Florida). 

Hydrographic  data  for  Tampa  Bay,  Florida  and  ad- 
jacent area  include  water  temperature,  salinity, 
total  phosphorus,  total  Kjcldahl  nitrogen,  pH,  dis- 
solved oxygen,  turbidity,  water  transparency,  ul- 
traviolet absorption,  chlorophyll  a,b,  and  c,  astacin 
and  nonastacin  carotenoids,  and  primary  produc- 
tivity based  on  the  chlorophyll  a  and  light  and  dark- 
bottle  methods  Methods  of  collecting  and  analyz- 
ing samples  are  described.  Tables  summarize  data 
collected  from  30  permanent  stations  by  mean, 
range,  and  number  of  observations  of  samples 
taken  daily  at  the  laboratory  dock,  weekly  from  a 
small  embayment  in  Boca  Ciega  Bay  where  pom- 
pano  culture  was  studied,  and  monthly  at  stations 
where  oyster  raft  experiments  were  made  in  Old 
Tampa  Bay  and  Boca  Ciega  Bay.  (Woodard- 
USGS) 
W71-1  1994 


SOLVENT  ACTION  OF  NATURAL  WATERS  IN 

KARST  REGIONS  OF  THE  EUROPEAN   USSR 

(Agressivnosf     prirodnykh     vod     v      Karstovykh 

rayonakh  Yevropeyskoy  chasti  SSSR), 

A.  A.  Kolodyazhnaya. 

Izdatcl'stvo 'Nauka',  Moscow,  1970.  152  p. 

Descriptors:  'Geochemistry,  'Water  analysis. 
'Water  chemistry,  'Karst,  'Geomorphology,  Car- 
bonate rocks.  Chemical  analysis.  Groundwater 
Microbiology,  Precipitation  (Atmospheric), 
Vegetation  effects.  Surface  waters.  Spring  waters. 
Salts,  Acidic  soils.  Alkaline  soils.  Climatic  data. 
Bogs,  Carbon  dioxide. 

Identifiers:  'USSR.  'European  USSR.  Natural 
waters.  Tectonics,  Supcrgencsis,  Anthropogenic 
processes.  Sulfuric  acid. 

An  analysis  of  the  chemical  action  of  natural  waters 
on  carbonate  rocks  is  important  for  solving 
problems  of  karst  formation  and  for  evaluating  the 
effect  of  natural  solutions  on  building  materials.  A 
study  was  made  of  the  natural  factors  which  par- 
ticipate directly  or  indirectly  in  forming  the  solvent 
action  of  waters  entering  karstic  rocks.  These  fac- 
tors included:  (I)  atmospheric  precipitation;  (2) 
acidic  soils;  (3)  alkaline  soils;  (4)  forest  areas;  (5) 
surface-  and  groundwaters,  (6)  microbiological  ac- 
tivity; (7)  lowland  and  upland  bogs;  (8)  mineral 
and  thermal  springs;  (9)  supergene  zones  of  ore 
and  other  sulfidc-rich  mineral  deposits;  (10)  salt 
losses  (NaCl,  MgCI  2  and  Na2S04);  and  ( I  1 )  for- 
mation of  chemically  active  waters  by  liquid,  solid 
and  gas  products  of  industrial  enterprises 
(anthropogenic  processes).  Study  of  the  solvent 
properties  of  these  waters  was  based  on  (  1  )  on-site 
investigations  of  karst  and  of  the  chemical  com- 
position of  natural  solutions  interacting  with  car- 
bonate rocks;  (2)  observations  of  the  chemical 
composition  of  atmospheric  precipitation  and  its 
chemistry  in  the  zone  of  aeration;  and  (3)  laborato- 
ry tests  for  determining  quantitative  indices  of  sol- 
vent action  of  various  natural  solutions  in  their  in- 
teraction with  carbonate  rocks.  A  total  of  17  typi- 
cal karst  regions  were  identified  in  the  European 
USSR  for  studying  the  origin  of  solvent  com- 
ponents of  natural  waters  and  the  patterns  of  karst 
development  within  various  tectonic  structures. 
(Josclson-USGS) 
W7  I- 1  2019 


ARSENIC  AND  LEAD  IN  WATER  -  A  BIBLIOG- 
RAPHY. 

Office  of  Water  Resources  Research.  Washington. 

DC.     Water     Resources     Scientific     Information 

Center. 

foi  primary  bibliographic  entry  see  Field  05B. 

W71-12036 


A  FIELD  METHOD  FOR  DETERMINATION  Q 
ANION-ACTIVE  SURFACTANTS  IN  WATER, 

Institute     of    General     and     Municipal     Hygieni 

Moscow  (USSR). 

E.  A.  Mozhaev,  Yu.  V   Lin*kov,  and  L.  M. 

Kapyrina. 

Hygiene  and  Sanitation,  (Russian  Translation),  V( 

34,  No  1 0,  p  87-90,  October  1 969. 

Descriptors:  'Water  analysis,  'Surfactants,  Wan 
quality  control,  Separation  techniques,  Analytic 
techniques,  Colorimetry,  Acid.  Hydrogen  ion  coi 
ccntration.  Absorption 
Identifiers:  'Methylene  blue,  'Buffer.  Chloroform 

The  cumbersome  equipment  and  excessive  tim 
required  to  perform  tests  for  anion-active  surfai 
tants  in  the  laboratory  has  precluded  that  test  froi 
being  used  in  the  field  and  initiated  development < 
a  test  procedure  which  can  be  conviently  used  Tl 
method  is  based  on  the  following  procedure:  c; 
tion-aclive  methylene  blue  is  reacted  with  tl 
anion-active  surfactant  in  the  presence  of  an  a 
kaline  buffer  solution  to  form  a  blue-colored  con 
plex.  This  complex  is  extracted  from  the  aqueoi 
mixture  with  chloroform  and  washed  with  an  aci 
solution  of  methylene  blue.  Extraction  wil 
chloroform  is  performed  several  times.  The  wasl 
ing  with  an  acid  solution  of  methylene  bit 
eliminates  interference  by  proteins  and  sever 
salts,  while  interference  by  sulfides  is  eliminated  t 
preliminary  processing  of  the  sample  wil 
hydrogen  peroxide.  For  handling  case,  tl 
procedure  was  modified  to  allow  the  entire  oper; 
tion  to  proceed  in  a  20  ml  test  tube.  All  reagen 
were  prepared  so  that  one  ml  of  each  is  required  i 
hydrogen  peroxide,  phosphate  buffer  solutioi 
neutral  methylene  blue,  and  sulfuric  acid.  Afti 
mixing  the  chloroform  layer  separates  on  standir 
and  the  colorimctric  determination  is  made  after 
minutes  of  standing  by  comparison  with  test  tubi 
of  known  concentration  treated  in  the  sarr 
manner  The  entire  process  consumes  only  10  mir 
but  may  be  in  error  by  as  much  as  50%.  since  nota 
surfactants  behave  similarly.  (Lowry-Tcxas) 
W7  I -I  2044 


THE  NITRATE  DILEMMA. 

High  Plains  Underground  Water  Conservation  Di 
trict  No.  I .  Lubbock,  Tex. 

Cross  Section,  Vol  16,  No  6,  June  1970.  p  I.  3-4. 
fig- 

Descriptors:  'Nitrogen  compounds,  'Pollutic 
identification,  'Water  quality.  'Monitorin 
'Groundwater,  Nitrate,  Nitrites,  Nitrogcn-cycl 
History,  Soil  analysis.  Water  transfer,  Irrigatk 
practices.  Leaching,  Texas. 

Identifiers:  'Ogallala  aquifer.  High  Plains  (Texas 
Parmer  County  (Texas),  Holly  Sugar  Studies. 

The  High  Plains  Underground  Water  Conscrvatic 
District  and  the  Texas  Water  Development  Boai 
have  a  continuing  program  for  monitoring  wati 
quality  in  the  Ogallala  aquifer  to:  (  I  )  appraii 
groundwater  for  the  landowner.  (2)  establish  r 
gional  water  quality,  and  (3)  develop  a  historic 
data  base.  Soil  analysis,  water  importation,  and  ii 
dustrial  development  require  the  collection  of  sui 
data  There  is  no  evidence  that  nitrate,  nitrite,  i 
any  other  nitrogen-cycle  elements  arc  prevalei 
water  polluters  in  the  High  Plains  area.  The  averaj 
nitrate  content  was  7. 1  parts  per  million  (ppm)  fi 
99  water  samples  collected  in  1965,  and  6.8  pp 
for  86  samples  collected  in  1 968  in  Parmer  Count 
Changes  in  nitrate  content  of  all  the  comparab 
samples  were  within  the  range  of  error  analysis  ar 
methods  of  collection.  Groundwater  in  Parmi 
County  is  low  in  nitrates,  and  is  not  affected  by  hi( 
density  farming  and  fertilization  practice 
although  farmers  in  the  area  use  more  nitrogen  fe 
tili/er  and  irrigation  than  in  the  past  Plants  u: 
70'/  of  the  applied  nitrogen,  anaerobic  soil  ba 
tcria  and/or  deep  seepage  may  account  for  30") 
The  Holly  Sugar  Studies  indicate  that  nitrogen 
stored  in  soil.  Nitrogen-migration  research 
needed    particularly    for    imported    surface    wall 
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msfer.   over   irrigation   and   leaching.    (Popkin- 

izona) 

71-12122 

L.  Estuaries 


STUDY  OF  SUBMERGED  DREDGE  HOLES 
NEW  JERSEY  ESTUARIES  WITH  RESPECT 
)  THEIR  FITNESS  AS  FINFISH  HABITAT, 

sw  Jersey  Dept.  of  Conservation  and  Economic 

svelopment,  Trenton.   Nacote   Creek   Research 

at  ion. 

ir  primary  bibliographic  entry  see  Field  06G. 

71-11649 


FLUENCE  OF  SALINITY  AND  TEMPERA- 
JRE  ON  THE  ACCUMULATION  OF  CESIUM- 
7  BY  AN  ESTUARINE  CLAM  UNDER 
MORATORY  CONDITIONS, 

ireau  of  Commercial  Fisheries,  Beaufort,  N.C. 
idiobiological  Lab. 

>r  primary  bibliographic  entry  see  Field  05C. 
71-1  1670 


UTOMATED      NUTRIENT      ANALYSES      IN 
CEANOGRAPHY, 

last  Guard,  Washington,  DC.  Office  of  Research 

id  Development. 

>r  primary  bibliographic  entry  sec  Field  05A. 

71-11691 


ORTALITY  OF  ESTUARINE  ANIMALS  DUE 
0  COLD  ON  THE  GEORGIA  COAST, 

eorgia   Univ.,   Sapclo   Island.    Marine   Inst;   and 

eorgia    Univ.,    Athens.    School    of    Veterinary 

edicine. 

>r  primary  bibliographic  entry  see  Field  05B. 

71-11721 


RIGIN  OF  MAJOR  CYCLICITY  OF  EVAPORI- 
IES  AND  BITUMINOUS  ROCKS:  AN  AC- 
UAL1STIC  MODEL, 

eiden    Rijksuniversiteit    (Netherlands).    Inst,    of 

eology  and  Mineralogy. 

I  Brongersma-Sanders. 

larine  Geology,  Vol   II,  No  2,  p   123-144,  Scp- 

mber  1 97  1 .  5  fig,  1  tab,  6 1  ref. 

escriptors:  *Scdimentation,  *Saline  water 
rstems,  'Bituminous  materials,  'Salts,  Chemical 
recipitation.  Deposition  (Sediments),  Water 
hcmistry.  Water  circulation,  Lagoons,  Estuaries, 
stuarinc  environment, 
lentifiers:  'Evaporities. 

yclic  changes  in  basin  depth  can  occur  in 
vaporite  basin  with  a  constant  rate  of  subsidence 
itcrmcdiatc  between  the  slow  rate  of  pre- 
vaporitic  and  the  high  rate  of  halite  sedimenta- 
on.  In  a  basin  located  in  the  arid  parts  of  the 
adc-wind  belt  with  the  entrance  area  downwind, 
le  cyclic  changes  in  depth  result  in  cyclic  changes 
I  the  hydrological  regime.  The  wind-driven  quasi 
stuarine  circulation,  which  prevails  in  the  pre- 
vaporite  phase  over  the  whole  basin  as  long  as  the 
cplh  is  small,  gives  way  to  an  anti-estuarine  circu- 
ition  when  the  depth  becomes  great,  but  keeps 
redominancc  over  the  sill.  This  combination  pro- 
ides  a  mechanism  which  leads  to  high  salinities, 
ince  it  prevents  and  outflow  of  highly  saline  water. 
kfter  a  rapid  shoaling  in  the  halite  phase,  the  wind- 
rift  regains  predominance  over  the  whole  basin, 
(ith  a  decrease  in  salinity.  Upwelling  rakes  or  dis- 
ipates  the  thermoclinc,  causing  extreme  fertility, 
»hich  favors  anoxic  conditions  and  deposition  of 
lituminous  sediments.  In  this  way  the  frequent  as- 
ociation  of  cvaporites  with  bituminous  rocks 
levelops.  In  a  basin  bituminous  sediments  arc 
leposited  in  the  pre-cvaporite  phase  when  the 
|uasi-estuarine  circulation  dominates;  the  black 
:olors  tend  to  disappear  when  the  anti-estuarine 
:irculation  gains  predominance  and  cvaporites  are 
>eing  precipitated.  (Knapp-USGS) 
W7I-11731 


ANIMAL-SEDIMENT    RELATIONS    IN    SHAL- 
LOW WATER  BENTHIC  COMMUNITIES, 

Chicago  Univ.,  III.  Dept.  of  Geophysical  Sciences. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-1  1732 


THE  MAGNETIC  ANISOTROPY  OF  SAMPLES 
FROM  THE  DEEP  SEA  DRILLING  PROJECT 
LEG  I,  ORANGE,  TEXAS  TO  HOBOKEN,  N.  J., 

Southampton  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 
A.  I.  Rees. 

Marine  Geology,  Vol  11,  No  2,  p  M16-M23,  Sep- 
tember 1971.  5  fig.  7  ref. 

Descriptors:    *Petrofabrics,    'Sedimentary    struc- 
tures, 'Bottom  sediments,  'Anisotropy,  'Magnetic 
studies,  Sediments,  Stratigraphy,  Structural  geolo- 
gy- 
Identifiers:  'lsotropy  (Magnetic). 

Magnetic  fabric  measurements  were  made  on  53 
specimens  from  four  drill  holes.  Ten  specimens,  of 
deep  sea  clay,  had  no  significant  magnetic  fabric. 
Of  the  remainder,  19  were  deformed,  probably  dur- 
ing drilling,  and  24  retained  in  situ  fabric.  The 
results  support  the  view  that  the  chevron  folding 
seen  in  one  core  took  place  before  the  sediments 
became  compacted  and  is  probably  due  to  small 
scale  lateral  movements  of  near  surface  material. 
(Knapp-USGS) 
W71-1  1734 


PYROPHYLLITE  AND  TALC  IN  WATERS  OFF 
THE  SOUTHEASTERN  UNITED  STATES, 

Smithsonian  Institution,  Washington,  D.C.  Div.  of 

Sedimentology. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-I  1735 


STATISTICAL  CHARACTERISTICS  OF 

VELOCITY  FLUCTUATIONS  AT  INTER- 
MEDIATE SCALES  IN  A  COASTAL  PLAIN 
ESTUARY, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Seattle,  Wash.  Pacific  Oceanographic  Labs. 
Glenn  A.  Cannon. 

Journal  of  Geophysical  Research,  Vol  76,  No  24,  p 
5852-5858,  August  20,  1971.  5  fig,  15  ref.  Con- 
tracts Nonr  40 1 0  (  1  I  )  and  477  ( 37 )ONR. 

Descriptors:  'Currents  (Water),  'Estuaries,  'Cur- 
rent meters.  Tides,  Water  circulation.  Velocity, 
Data  collections.  Seiches,  Tidal  effects,  Instrumen- 
tation, Frequency  analysis,  Hydrography,  Statistics, 
Statistical  methods.  Coastal  plain,  Data  processing, 
Maryland. 
Identifiers:  Patuxcnt  River. 

Motion  at  intermediate  scales  was  measured  in  a 
coastal  plain  estuary  with  four  propeller  current 
meters,  each  consisting  of  two  propellers  mounted 
one  above  the  other  at  right  angles.  Three  runs 
were  made  with  the  current  meters  arranged  in  a 
longitudinal,  a  vertical,  and  a  lateral  array,  respec- 
tively. Data  were  recorded  every  10  sec  for  50 
hours  during  each  run.  During  the  longitudinal  run, 
spectra  of  kinetic-energy  density  of  the  com- 
ponents of  horizontal  velocity  were  similar  over 
distances  of  500  meters.  The  spectra  could  be 
satisfactorily  represented  in  two  frequency  bands 
by  straight  lines  (on  log-log  plots)  with  a  -5/3  slope. 
Between  the  two  bands  with  -5/3  slopes  there  was  a 
two  fold  increase  in  the  energy-density  level  in  both 
velocity  components.  The  natural  period,  about  7.5 
min,  for  cross-channel  seiching  occurred  in  the 
same  interval.  During  the  vertical  run,  spectra  in  a 
region  of  large  vertical  shear  in  the  average  current 
had  a  frequency  band  with  a  slope  of  -1.  These 
spectra  had  a  roughly  -5/3  slope  at  higher  frequen- 
cies. During  the  lateral  run,  the  specrru  were  ob- 
served to  have  comparable  energy  density  in  both 
velocity  components.  Significant  time  changes  in 
the  spectra  were  observed  during  a  2-wcek  field  ex- 
periment. 
W7I-I  1742 


BOTTOM     CURRENTS    ON    THE     NEW     EN- 
GLAND CONTINENTAL  RISE, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-I  1743 


DISTRIBUTION      OF      PARTICULATE      ALU- 
MINUM IN  THE  GULF  OF  MEXICO, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-1  1745 


EXPERIMENTAL  EROSION  OF  CALCAREOUS 
OOZE, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Earth  and  Planetary  Sciences. 
For  primary  bibliographic  entry  see  Field  02J. 
W71-1  1746 


FLUSHING  OF  THE  GERARD-EWING  LARGE- 
VOLUME  WATER  SAMPLER, 

Heidelberg  Univ.  (West  Germany).  Physikalisches 
Instiut  (II). 

For  primary  bibliographic  entry  sec  Field  07B. 
W71-1  1747 


TRACE  MATERIALS  IN  WASTES  DISPOSED 
TO  COASTAL  WATERS-FATES,  MECHANISMS 
AND  ECOLOGICAL  GUIDANCE  AND  CON- 
TROL, 

Federal  Water  Quality  Administration,  Corvallis, 
Orcg.  National  Coastal  Research  Program. 
For  primary  bibliographic  entry  sec  Field  05B. 
W71-I  1793 


ESTUARINES,    BAYS,    AND    COASTAL    CUR- 
RENTS AROUND  PUERTO  RICO, 

Puerto   Rico  Univ.,  Mayagucz.   Water  Resources 
Research  Inst. 

For  primary  bibliographic  entry  see  Field  08A. 
W71-1  1866 


STORM  SURGE  ON  THE  OPEN  COAST:  FUN- 
DAMENTALS AND  SIMPLIFIED  PREDICTION, 

Coastal  Engineering  Research  Center,  Wash.  DC. 
R.  R.  Bodine. 

Technical  Memorandum  No  35,  May  1971.  65  p, 
36  ref. 

Descriptors:    'Surges,   'Hurricanes,   'Coastal   en- 
gineering, 'Mathematical  models,  'Computer  pro- 
grams. 
Identifiers:  Chesapeake  Bay  entrance. 

A  quasi-two-dimensional  numerical  model  for 
open-coast  storm-surge  computations  is  discussed 
from  the  standpoint  of  underlying  asumptions, 
range  of  validity,  calibration,  and  application. 
While  it  is  possible  to  make  computations 
manually,  electronic  digital  calculations  are 
generally  preferred  Elementary  aspects  of  hur- 
ricanes and  the  physical  factors  of  storm-genera- 
tion processes  arc  discussed.  The  basic 
hydrodynamic  equations  are  given,  together  with 
the  assumptions  generally  made  in  their  develop- 
ment. The  equations  consistent  with  the  model  are 
reduced  forms  of  the  basic  equations  in  which 
several  terms  have  been  neglected.  These  omis- 
sions are  indicated,  and  their  effects  on  the  result- 
ing numerical  scheme  are  discussed.  The  use  of 
design  hurricanes  for  engineering  studies  is  treated. 
Effects  of  astronomical  tide,  initial  water  level,  and 
atmospheric-pressure  setup  arc  considered.  A 
problem  is  solved  for  the  Chesapeake  Bay  Entrance 
by  computer  and  manually.  The  computer  program 
used  is  listed. 
W7I-1  1874 
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I 


COMPARISON  OF  THE  POLLUTED 

HOOGHLY     ESTUARY     WITH     THE     UNPOL- 
LUTED MATLAH  ESTUARY,  INDIA, 

Central     Inland     Fisheries    Research     Inst.,     Bar- 
rackpore  (India). 

For  primary  bibliographic  entry  see  Field  05C. 
W7I-I  1876 


DISTRIBUTION  OF  EARLY  DEVELOPMEN- 
TAL STAGES  OF  PINK  SHRIMP,  PENAEUS 
DUORARUM,  IN  FLORIDA  WATERS, 

Miami  University,  Fla.  Roscnstiel  School  of  Marine 

and  Atmospheric  Sciences. 

Albert  C.  Jones,  Dolores  E.  Dimitriou,  Joseph  J 

Ewald,  and  John  H   Tweedy. 

Bulletin  of  Marine  Science,  Vol  20,  No  3,  p  634- 

661,  1970    1  2  fig,  9  tab,  28  ref. 

Descriptors:      *Shrimp,      *Distribution      patterns, 

♦Spawning,  Florida,  Larvae,  Plankton,  Sea  water, 

Sampling. 

Identifiers:  Florida  Bay,  Tortugas  Shelf  (Florida), 

Discovery  net. 

This  study  is  based  on  2781  plankton  samples  col- 
lected by  a  'Discovcry'-type  net  in  Florida  Bay  and 
on  the  Tortugas  Shelf  on  monthly  cruises  from 
January  1955  to  June  1962  Protozocae  and  myses 
larvae  were  distributed  on  the  shelf  mainly  between 
8  and  30  fathoms  Postlarvae  were  found  both  on 
the  shelf  and  also  in  the  shallower  waters  of  Florida 
Bay  Older  post  larvae  were  restricted  almost  en- 
tirely to  inshore  waters.  Pink  shrimp  spawned 
throughout  the  year,  but  at  a  lower  intensity  in 
winter.  The  temperature  observed  for  spawning  ex- 
tended from  19.6  to  30  C.  The  seasonal  and  year- 
to-year  fluctuations  in  the  relative  abundance  of 
larve  were  related  generally  to  temperature,  with 
some  unexplained  short-term  fluctuations.  The  lar- 
vae migrate  vertically  in  the  water  in  a  daily  cycle. 
Most  of  the  shrimp  were  at  the  bottom  during  the 
day  with  an  increased  number  at  the  surface  and  in 
mid-water  at  night.  Young  larvae  were  more  often 
at  the  bottom  and  the  older  postlarvae  were  more 
often  taken  in  surface  tows.  (  Mortland-Battclle ) 
W7I-I  1927 


A  SCREENING  TECHNIQUE  FOR  ESTIMAT- 
ING COPPER  TOXICITY  TO  ESTUARINE 
PHYTOPLANKTON, 

Federal  Water  Quality  Administration,  West  King- 
ston, R.I.  National  Marine  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-I  1955 


DELAWARE  ESTUARY  AND  BAY  WATER 
QUALITY  SAMPLING  AND  MATHEMATICAL 
MODELING  PROJECT. 

Delaware  River  Basin  Commission,  Trenton,  N.J. 
For  primary  bibliographic  entry  see  Field  05A 
W7I-1I968 


HYDROGRAPHIC  OBSERVATIONS  IN  TAMPA 
BAY  AND  THE  ADJACENT  GULF  OF  MEXICO, 
1967, 

For  primary  bibliographic  entry  see  Field  02K. 
W7I-I  1994 


ESTUARINE  STUDIES, 

Geological  Survey.  Philadelphia,  Pa 

For  primary  bibliographic  entry  see  Field  07B 

W  7  II 2005 


REMOTE    SENSING    OF    MARSHLANDS    AND 

ESTUARIES        USING        COLOR        INFRARED 

PHOTOGRAPHY, 

Geological  Survey.  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  07B. 

W7I-I2007 


RESULTS  OF  REMOTE-SENSING  TESTS  rOK 
OCEANOGRAPHY  AT  TEXAS  A  AND  M 
UNIVERSITY, 

Texas  A  and  M   Univ.,  College  Station    Dcpt.  of 

Oceanography 

For  primary  bibliographic  entry  see  Field  07B. 

W71-12015 


HYDROBIOLOGY,  'BIORESOURCES  OF  SHAL- 
LOW WATER  ENVIRONMENTS'. 

For  primary  bibliographic  entry  see  Field  07B. 
W7  I- 1  2029 


REDUCED  FLOWS  AND  THE  FUTURE  ECOLO- 
GY OF  THE  SAN  FRANCISCO  BAY-DELTA 
SYSTEM, 

California  Univ.,  Davis.  Inst,  of  Ecology. 

For  primary  bibliographic  entry  sec  Field  05B. 

W71-I2030 


REMOTE  SENSING  OF  COASTAL  ENVIRON- 
MENTS USING  MULT1SPECTRAL  PHOTO- 
GRAPHIC TECHNIQUES, 

Long  Island  Univ.,  Greenvale,  N.Y. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-12033 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


DESALTING  SALINE  WATER  FOR  IRRIGA- 
TION-^ CASE  STUDY,  COACHELLA  AREA, 
CALIFORNIA, 

Bureau     of     Reclamation,     Boulder     City,     Nev. 

Hydrology  Branch. 

E.  S.  Krous,  J.  P.  Wagner,  H.  L   Parkinson,  and  M 

S.  Sachs. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  8  10-822. 

August  1 97  1    8  fig,  4  tab,  1  5  ref. 

Descriptors:  'Irrigation  water,  *Watcr  sources, 
'Desalination,  'California,  Distillation,  Membrane 
processes.  Soil-water-plant  relationships.  Irrigation 
practices.  Cost-benefit  analysis.  Salinity,  Water 
resources  development.  Water  management  (Ap- 
plied ),  Conjunctive  use.  Water  costs. 
Identifiers:  Coachella  (Calif). 

A  case  study  was  performed  to  evaluate  potential 
applications  of  desalted  saline  water  for  agriculture 
using  2  distillation  type  processes  and  2  membrane 
type  processes.  The  Investigation  determined  the 
costs  and  benefits  associated  with  desalting  saline 
water  at  concentrations  of  1,500,  900,  400,  200. 
and  50  ppm  Benefits  from  desalting  are  generated 
by  shifts  to  more  profitable  crops,  reduced  costs  for 
drainage,  and  reduction  in  fertilizer  and  labor 
requirements  with  better  quality  water.  Costs  arc 
based  on  the  project  features  such  as  desalting 
plants,  raw  water  diversion  facilities,  and  storage 
reservoirs,  conveyance  and  distribution  systems, 
brine  disposal,  blending  facilities,  and  gypsum  addi- 
tion systems.  Hydrologic  studies  determined  the 
crop  irrigation  requirements,  water  and  demand 
schedules,  desalted  water  storage  requirements, 
brine  disposal  requirements,  and  size  of  facilities 
required  Reconnaissance  design  layouts  were 
made  for  producing  desalted  water  using  a  com- 
bination of  14  schemes.  The  study  also  included  a 
review  of  irrigation  practices.  The  cost-benefit 
ratios  ranged  from  0  4  to  1.0  for  1,550  ppm  irriga- 
tion water  to  0.8  to  1 ,0  for  50  and  200  ppm  water. 
Investment  costs  per  acre  are  high,  ranging  from 
$12,900  to  $20,900.  Irrigation  benefits  are  based 
on  the  increase  production  from  a  desert  condition 
with  no  water  supply  to  the  irrigation  conditions 
studied  (Knapp-USOS) 
W71-1  1737 


SECOND  ANNUAL  RLPOR I  OPERATION  01 
THE  MULTI-STAGE  FLASH  DIS'I  ILIA  1 10> 
PLANT  SAN  DIEGO,  CALIFORNIA. 

Catalytic  Construction  Co.,  Philadelphia.  Pa 

For  sale  by  the  Superintendent  of  Documents.  U.S 
Government  Printing  Office,  Washington.  D.C 
20402  Price  $2  50  Office  of  Saline  Wale 
Research  and  Development  Progress  Report  No 
645.  Mar  1971.  296  p.  107  fig.  8  append  OSV, 
Contract  14-01-0001-2251. 

Descriptors:  'Operations  and  maintenance 
Management.  'Flash  distillation,  'Desalination 
plants.  Desalination  equipment.  Heat  exchangers 
Pumps,  Corrosion,  Water  treatment.  Deaeration 
Evaporators.  Operating  costs,  Design,  Scaling 
Desalination,  Sea  water. 

The  general  discussion  concerns  the  management 
operation,  maintenance,  physical  plant,  and  infoi 
mation  gained  in  the  overall  program  of  advancing 
the  state  of  the  art  of  desalting  technology.  Thi 
plant  is  a  2,500,000  gallon  per  day  full  size  moduli 
of  a  50,000,000  gallon  per  day  multi-stage  flash  se 
water  desalination  plant.  The  module  is  operated  ii 
conjunction  with  a  utility  electric  power  plant.  Thi 
plant  is  designed  to  provide  meaningful  data  con 
cerning  the  design  and  operation  of  large  dcsalina 
tion  plants  including  such  items  as  heat  transfer 
equipment  and  structural  design,  materials,  costo 
providing  fresh  water,  process  engineering,  opera 
tion  of  multipurpose  plants,  and  equipment  per 
formancc.  ( Lohman-OSW ) 
W7I-1  1869 


OPERATION     OF     THE     MULTI     -     EFFEC1 
MULTI-STAGE  FLASH  DISTILLATION  PLAN! 
(CLAIR  ENGLE),  FOURTH  REPORT  (SEMI-AN 
NUAL),  SAN  DIEGO,  CALIFORNIA. 
Catalytic  Construction  Co.,  Philadelphia,  Pa. 

For  sale  by  the  Superintendent  of  Documents,  U.S 
Government  Printing  Office,  Washington,  D.C 
20402  Price  $2  00.  Office  of  Saline  Watc 
Research  and  Development  Progress  Report  No 
666,  April  1971.  219  p,  71  fig,  30  tab.  2  append 
OSW  Contract  1 4-30-265  I . 

Descriptors:  'Operations  and  maintenance 
Management,  'Flash  distillation.  'Desalinatioi 
plants.  Desalination  equipment.  Heat  exchangers 
Pumps,  Corrosion,  Water  treatment,  Deaeration 
Evaporators,  Operating  costs.  Design,  Scaling 
'Treatment  facilities.  Desalination,  Sea  water. 
Identifiers:  High  temperature  operations. 

The  general  discussion  concerns  the  management 
operation,  maintenance,  physical  plant,  and  infor 
mation  gained  in  the  overall  program  of  advancinj 
the  state  of  the  art  of  desalting  technology.  Tht 
plant  is  a  1,000.000  gallon  per  day,  high  per 
formance,  sea  water  desalination  plant.  The  plant  ii 
designed  to  provide  meaningful  data  concerning 
the  design  and  operation  of  large  dcsalinatior 
plants  including  such  items  as  heat  transfer,  equip 
ment  and  structural  design,  materials,  cost  ol 
providing  fresh  water,  process  engineering  includ 
ing  high  temperature  operation,  operation  of  mult 
purpose  plants,  and  equipment  performance.  ( Loh- 
man-OSW) 
W7I-1  1870 


PERFORMANCE  CHARACTERISTICS  OF  AD 
VANCED  EVAPORATOR  TUBES  FOR  LONG- 
TUBE  VERTICAL  EVAPORATORS, 

Oak  Ridge  National  Lab  ,  Tenn.  Nuclear  Desalina- 
tion program 

L.  G.  Alexander,  and  H  W.  Hoffman. 
For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C, 
20402  Price  $4.00  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
644,  Jan  1971.  356  p.  189  fig,  10  tab,  72  ref,  2  ap- 
pend. OSW  Contract  14-30-2535 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 
Use  of  Water  of  Impaired  Quality — Group  3C 


Descriptors:  Boiling,  'Dropwise  condensation. 
Condensation,  *Evaporation,  Wetting,  Flow, 
I'Heat  transfer,  *  Distillation  processes,  ♦Evapora- 
tors, Experimental  data.  Foaming,  Porous  media, 
•Tubes. 

Identifiers:  *  Vertical  tube  evaporators,  *Heat 
transfer  coefficient.  Evaporator-condenser  tubes. 
Extended  heat  transfer  surface.  Film  evaporation. 
,-ilm  condensation.  Foam  evaporation.  Corrugated 
tubes.  Doubly-fluted  tubes. 

Smooth  tubes  used  in  cgnvcntional  vertical  tube 
jvaporators  have  overall  heat-transfer  coefficients 
sf  the  order  of  500-600  Btu/hr.sq  ft.  F.  In  contrast, 
tubes  with  surfaces  modified  in  various  ways  to 
promote  condensation  and/or  evaporation  exhibit 
ivcrall  coefficients  up  to  seven  times  larger  than 
those  of  smooth  tubes.  This  report  details  investiga- 
tions undertaken  to  compare  the  effectiveness  of 
enhanced  tubes  for  VTE  service.  Results  for  a  wide 
variety  of  modified  tubes  arc  given  with  emphasis 
on  the  performance  of  doubly  fluted,  spirally  corru- 
gated, and  porous-surfaced  tubes  as  most  promis- 
ing types.  In  addition,  means  for  achieving  in- 
creased heat  transfer  through  modification  of  sur- 
face and/or  flow  are  considered;  limited  experi- 
ments elucidating  the  enhancement  mechanisms 
arc  also  described.  (Galowin-OSW  ) 
W71-11871 


RENDERING    DESALINATED    WATER    POTA- 
BLE. 

Scientific   Research  Inst,  of  Water  Transport  Hy- 
giene. Moscow  (USSR  ). 
L.  I.  El'pincr.  and  Yu.  B.  Shafirov. 
Hygiene  and  Sanitation  (Russian  Translation).  Vol 
34,  No.  10.  p  21-28,  October,  1969,  3  fig,  3  tab,  9 
rcf 

Descriptors:  'Desalination  processes,  'Distillation, 
•Organoleptic  properties.  Taste,  Potable  water, 
Demineralization,  Water  treatment.  Public  health. 
Automatic  controls.  Neutralization,  Carbonates, 
Calcium,  Sodium,  Design  criteria.  Sampling,  Water 
analysis.  Analytical  techniques. 
Identifiers:  *  Mineralization. 

Numerous  studies  have  indicated  that  consumption 
of  distilled  water  alone  has  resulted  in  various  dis- 
orders in  the  electrochemical  balances  of  the  body. 
For  seagoing  vessels,  distillation  of  sea  water  may 
be  the  most  economical  means  of  supplying  fresh 
water  to  the  crew.  Therefore,  a  review  was  made  of 
the  existing  literature  concerning  the  mineral  con- 
tent of  natural  waters.  It  was  determined  that 
Moscow  tap  water  approached  the  optimal  mineral 
content,  and  the  records  of  the  Moscow  water 
works  were  examined  to  determine  exactly  which 
mineral  constituents  were  present  and  at  what  con- 
centration. Technical  difficulties  in  supplying 
minerals  to  the  distilled  water  resulted  in  several 
deviations  from  the  recorded  tap  water  concentra- 
tions, but  the  water  was  of  essentially  the  same 
class.  Ship  board  testing  of  sailors  was  extensively 
conducted,  using  the  mineralizate  for  both  drinking 
and  food  preparation  with  no  ill  effects.  Automa- 
tion of  the  mineralization  was  easily  accomplished, 
and  with  the  technical  and  economic  feasibility 
well  established,  its  general  use  was  recommended. 
(Lowry-Tcxas) 
W7I-I2041 


DESALTING   TECHNOLOGY    IN    POLLUTION- 
CONTROL  PROBLEMS, 

Reading  and   Bates  Offshore   Drilling  Co.,  Tulsa. 

Okla. 

K.  G.  Young. 

Journal  of  the  American  Water  Works  Association. 

Vol  63.  No  l.p  2  I -24.  January  1971.  5  fig.  lOref. 

Descriptors:  'Waste  water  treatment, 

'Semipermeable  membranes.  'Desalination 
processes.  Flash  distillation.  Vapor  compression 
distillation.  Reverse  osmosis,  Eleetrodialysis,  Scal- 
ing, Economic  feasibility.  Desalination.  Osmosis. 
Identifiers:  Multi-stage  Hash  distillation.  Multiple 
effect  distillation. 


As  natural  sources  of  fresh  water  are  depleted  and 
as  the  volume  of  liquid  wastes  and  their  disposal 
problems  increase,  the  economic  and  resource  con- 
servation benefits  related  to  the  complete  recovery 
of  pure  water  from  saline  or  contaminated  sources 
become  increasingly  favorable.  Three  proposed 
procedures  to  resolve  pollution  problems  arc  out- 
lined with  emphasis  placed  on  economic  considera- 
tions. These  same  economic  standards  arc  applied 
to  desalting  methods  which  in  recent  years  have  im- 
proved their  feasibility,  and  thus  their  utility. 
Several  desalting  methods  currently  in  commercial 
use  or  being  developed  arc  briefly  reviewed.  Four 
principle  methods  arc:  distillation,  dcionization  by 
membranes,  salt  separation  by  freezing,  and  chemi- 
cal dcionization;  however,  since  the  latter  two 
methods  have  definite  performance  limitations  in 
pollution  control  application,  broader  descriptions 
of  distillation  and  deionization  by  membranes  arc 
presented.  The  Multi-stage  flash.  Multiple  effect, 
and  Vapor  compression  distillation  processes,  all  of 
which  employ  some  type  of  regenerative  thermal 
cycle  and  reverse  osmosis  and  eleetrodialysis 
(membrane  methods)  arc  dealt  with  in  greater 
detail.  Desalting  techniques  described  seem  certain 
to  play  an  ever-increasing  part  in  providing  practi- 
cal and  economical  solutions  to  pollution-control 
problems  involving  waste  water.  (Brudcttc-Tcxas) 
W71-I2058 


RECENT        DEVELOPMENTS        IN        WATER 
DESALINATION, 

National  Inst,  for  Water  Research,  Johannesburg 
(South  Africa). 

G.  J.  Slander,  S.  G.  Wiechers,  and  G.  L.  Dalton. 
South  African  Journal  of  Science,  Vol  67,  No  3,  p 
86-99,  March  1971.  II  fig,  1  tab. 

Descriptors:  'Desalination  processes,  'Economic 
feasibility,  'Dual  purpose,  'Demineralization, 
'Flash  distillation.  Reverse  osmosis.  Dialysis, 
Freezing,  Ion  exchange.  Electric  power  production. 
Cost  analysis.  Cost  comparison. 
Identifiers:  'South  Africa,  Piczodialysis. 

Recent  advances  in  desalination  have  improved  its 
economic  feasibility  and  there  are  indications  that 
it  will  become  a  reality  in  South  Africa  within  10- 
20  years.  Although  seawater  desalting  may  become 
important  in  coastal  regions,  desalination  will  play 
its  greastcst  role  in  water  reuse,  utilization  of 
mineralized  underground  water  in  arid  and 
semiarid  areas  and  in  the  prevention  of  pollution  of 
fresh  water  resources  by  mineralized  effluents. 
Those  desalination  processes  currently  economi- 
cally feasible  are  described,  cost  structures  and 
constraints  are  reviewed  and  possible  approaches 
to  cost  reduction  are  considered.  Saline  water  con- 
version processes  may  be  divided  into  2  categories: 
processes  that  separate  water  from  the  saline  solu- 
tion, and  processes  that  separate  salt  from  the  solu- 
tion. The  processes  discussed  in  the  water-separat- 
ing category  are  multistage  flash  evaporation, 
direct,  indirect  and  vacuum  freezing  processes  and 
reverse  osmosis;  eleetrodialysis.  piczodialysis  and 
weak  ion-exchange  resins  are  the  salt  separating 
processes.  It  is  concluded  that  the  most  attractive 
technique  for  large-scale  desalination  still  remains 
the  conventional  multistage  multiflash  distillation 
process.  This  will  remain  true  for  some  time  to 
come,  particularly  in  view  of  the  trend  toward  dual 
purpose  installations,  e.g.,  the  integrated  produc- 
tion of  fresh  water  and  electric  power.  All  present 
dual  purpose  plants  are  based  on  distillation 
processes  and  fossil  fuels,  but  future  plants  may 
conceivably  use  nuclear  fuels.  A  distillation  plant 
cost  reduction  method  is  pretreatment  by  softening 
and  desulphation  prior  to  evaporation,  which 
together  with  acidification  enables  the  evaporators 
to  be  run  at  higher  and  more  economical  tempera- 
tures. Additionally,  recovery  and  sale  of  the  salts 
may  also  reduce  operating  costs.  (Casey-Arizona ) 
W7I-I2143 


DESIGN  CONSIDERATIONS  FOR  TREAT- 
MENT OF  SOLIDS-LADEN  WASTE  WATERS 
BY  REVERSE  OSMOSIS, 

EnvirongenicsCo.,  El  Monte,  Calif 

For  primary  bibliographic  entry  sec  Field  05D. 


W71-I2232 


NEW  ION  EXCHANGE  SYSTEMS  FOR  TREAT- 
ING MUNICIPAL  AND  DOMESTIC  WASTE  EF- 
FLUENTS, 

Rohm  and  Haas  Co.,  Philadelphia,  Pa. 

For  primary  bibliographic  entry  sec  Field  05D. 

W71-12233 


3B.  Water  Yield  Improvement 


WATER       RESOURCES       RESEARCH       AND 
CALIFORNIA'S  FUTURE. 

California   Univ.,   Los  Angeles,   Water   Resources 

Center. 

For  primary  bibliographic  entry  sec  Field  06D. 

W71-I  1788 


WATER-RESOURCES  INVENTORY,  SPRING 
1969  TO  SPRING  1970,  ANTELOPE  VALLEY- 
EAST  KERN  WATER  AGENCY  AREA, 
CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-1  1992 

3C.  Use  of  Water  of  Impaired 
Quality 


THE  FEASIBILITY  OF  IRRIGATING  SOFT- 
WOOD AND  HARDWOOD  FOR  DISPOSAL  OF 
PAPERMILL  EFFLUENT, 

Louisiana   Tech.  Univ.,  Ruston.  Dept.  of  Agricul- 
tural Engineering. 
For  primary  bibliographic  entry  see  Field  0SD. 

W7  1-1  1644 


INSECTICIDE  ADSORPTION  ON  ACTIVATED 
CARBON, 

Purdue  Univ.,  Lafayette.  Ind    Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-I  1723 


INCREASING  THE  AGRICULTURAL  USE  OF 
SALINE  WATER  BY  MEANS  OF  TRICKLE  IR- 
RIGATION, 

Hebrew  Univ.,  Rehovoth  (Israel)  Dept  of  Irriga- 
tion 

D.  Goldberg.  B.  Gornat,  M.  Shmueli,  I.  Ben-Asher. 
and  M.  Rinot. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  802-809, 
August  1971.  5  fig,  6  tab,  8  rcf. 

Descriptors:    'Irrigation   systems,    'Irrigation   effi- 
ciency. 'Crop  response.  'Saline  water.  Soil-water- 
plant  relationships.  Water  quality.  Arid  lands. 
Identifiers:  'Trickle  irrigation. 

A  study  was  conducted  in  two  arid  zones  in  Israel  to 
determine  the  effect  of  saline  water  applied  to  vari- 
ous crops  growing  in  coarse-textured  soil,  using 
trickle  irrigation.  The  test  crops  responded 
favorably  in  terms  of  plant  development  and  yield. 
The  method  provides  the  possibility  of  raising  the 
permissible  salinity  level  of  irrigation  water  and 
thus  to  increase  the  water  reserves  suitable  for 
agricultural  use  in  the  world.  The  experiments  were 
conducted  in  tow  arid  regions  with  saline  water 
sources.  The  first  is  the  Arava  near  the  Gulf  of 
Aquaba,  and  the  second  is  the  El-Arish  district  in 
the  northern  part  of  the  Sinai  desert.  In  general,  the 
Arava  soils  are  finer  textured  and  more  saline  than 
those  at  El-Arish.  The  water  contains  more 
sulphates,  and  the  climate  is  very  hot  and  dry.  In 
the  El-Arish  district,  the  soil  is  very  sandy,  and  its 
salinity  is  low.  However,  the  water  is  highly  saline, 
and  the  chlorine  content  is  also  high.  The  yield 
from  trickling  in  the  Arava  was  double  that  ob- 
tained by  sprinkling,  and  at  El-Arish  it  was  70'A 
greater.  For  tomatoes  in  the  Arava,  the  yield  by 
trickling  was  66'#   greater  than  that  achieved   by 
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Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C — Use  of  Water  of  Impaired  Quality 


sprinkling,  and  at  El-Arish  it  was  161%  greater.  (K- 

napp-USGS) 

W71-1I736 


3D.  Conservation  in  Domestic  and 
Municipal  Use 


AN  ANALYSIS  OF  MUNICIPAL  WATER  DE- 
MAND IN  THE  PHOENIX  METROPOLITAN 
AREA, 

Arizona  State  Univ.,  Tempe.  Coll.  of  Business  Ad- 
ministration. 

For  primary  bibliographic  entry  see  Field  06D. 
W71-I2I  14 


SOME  RECENT  DEVELOPMENTS  IN  THE 
SEARCH  FOR  SOLUTIONS  TO  CALIFORNIA'S 
WATER  SUPPLY  PROBLEMS, 

Birbeck  Coll.,  London  (England).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  sec  Field  04A. 
W7I-12128 


3F.  Conservation  in  Agriculture 


INCREASING  THE  AGRICULTURAL  USE  OF 
SALINE  WATER  BY  MEANS  OF  TRICKLE  IR- 
RIGATION, 

Hebrew  Univ.,  Rchovoth  (Israel).  Dept.  of  Irriga- 
tion. 

For  primary  bibliographic  entry  see  Field  03C. 
W7I-II736 


DESALTING  SALINE  WATER  FOR  IRRIGA- 
TION-^ CASE  STUDY,  COACHELLA  AREA, 
CALIFORNIA, 

Bureau     of     Reclamation,     Boulder     City,     Ncv. 

Hydrology  Branch. 

For  primary  bibliographic  entry  see  Field  03A. 

W7I-1I737 


GROUND-WATER  PUMPAGE  AND  RELATED 
EFFECTS,  SOUTHWESTERN  LOUISIANA, 
1970,  WITH  A  SECTION  ON  SURFACE-WATER 
WITHDRAWALS, 

Geological  Survey,  Baton  Rouge,  La. 

For  primary  bibliographic  entry  sec  Field  04B. 

W7I-1  1790 


AQUACULTURE  LEASE  GUIDELINES. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  l-l  1 891 


FLORIDA  AQUACULTURE  LEASE  LAW. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I  1X92 


RELATIVE  IMPORTANCE  OF  WATER  AND 
SOIL  IN  THE  INDIRECT  RADIOCAESIUM  AND 
RADIOCOBALT  CONTAMINATION  OF  IR- 
RIGATED RICE  FIELDS  (Importance  relative  de 
I'eau  el  du  sol  dans  la  contamination  indirecte  en 
radiocesium  et  radiocobalt  des  rizieres  irriguees), 
European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Center  of  General  Research;  Commissariat  a 
I'Energie  Atomiquc.  Fonlcnuy-aux-Roscs 

(  France ).  Centre  d'Eludes  Nuclcaires. 
For  primary  bibliographic  entry  see  Field  05B. 
W7I-I  1979 


THE  LACHISCH  AND  BESOR  REGIONAL  SET- 
TLEMENT SCHEMES  AS  MODELS  FOR 
AGRICULTURAL  DEVELOPMENT  IN  ISRAEL, 

State  Univ.  of  New  York,  Buffalo.  Dept.  of  Geog- 
raphy 

J   S   Haupert. 

Proceedings,  Association  of  American  Geog- 
raphers. Vol   3.  p.  70-75.  1 97  I    2  fig.  1 0  ref. 


Descriptors:  'Regional  analysis,  *Arid  lands,  'Ru- 
ral areas,  'Rural  sociology,  'Land  use.  Crops,  So- 
cial aspects,  Dew. 
Identifiers:  'Israel,  'Ncgev  Desert. 

Israel  has  more  arable  land  than  water  available  for 
irrigation.  The  Ncgev  Desert  comprises  60%  of  the 
national  land  area  while  only  8%  of  the  population 
lives  there.  Although  some  mining  and  associated 
industries  are  located  in  the  Negcv,  the  agricultural 
development  of  the  region  is  a  main  goal.  In  the 
northern  and  northeastern  parts  of  the  desert  the 
high  moisture-retaining  properties  of  the  loess  soils 
permit  productive  dryland  grain  farming  despite  an 
irregular  annual  rainfall  of  6-10  inches,  even 
though  75%  of  the  total  national  water  supply  is 
consumed  by  irrigation.  The  national  need  to 
develop  this  area  has  led  to  the  establishment  of 
five  regional  agricultural  settlement  projects  with 
integrated  regional  development  plans.  The 
economic  and  social  problems  in  the  development 
of  two  of  these  desert  settlements  are  discussed  in 
detail.  (Casey-Arizona) 
W7  1-1  2100 


EASTLAND  COURT  HEARS  WHITAKER  CASE. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  06E. 
W7I-I2I02 


THE  HYDRAULICS  OF  AN  AUTOMATED  FUR- 
ROW IRRIGATION  SYSTEM  WITH  RECTAN- 
GULAR SIDE  WEIR  OUTLETS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agricul- 
tural Engineering. 
J.  M.  Sweeten,  and  J.  E.  Garton. 
Transactions  of  the  ASAE,  Vol   13,  No  6,  p  746- 
751,  !970,Paper  No  69-201.  1 2  fig.  I  tab,  ^equa- 
tions, I  7  ref. 

Descriptors:  'Hydraulics,  'Irrigation  systems, 
'Weirs,  'Automatic  control,  'Surface  irrigation, 
Furrows,  Regulation,  Diversion  structures.  Dis- 
tribution systems.  Energy  losses.  Evaluation, 
Design,  Construction,  Measurement,  Head  loss. 
Operations,  Costs,  Roughness  coefficient. 
Mannings  Equation,  Profiles,  Stage-Discharge  rela- 
tions. Water  levels.  Equations,  Analysis,  Energy 
equation.  Continuity  equation.  Discharge  measure- 
ment, Discharge  coefficients.  Uniform  flow,  Limit- 
ing factors. 
Identifiers:  Geometry. 

A  brief  review  of  automatic  surface  irrigation 
systems  is  presented  in  terms  of  characteristics, 
requirements,  regulation,  diversion,  distribution, 
and  energy  loss.  Experiments  were  performed  to 
evaluate  the  design  of  automatic  systems  utilizing 
side  weirs.  Side-weir  advantages  include  self-prim- 
ing discharge,  construction  simplicity,  precise  me- 
tering, adaptability,  and  low  operating  heads  and 
costs.  Objectives  of  these  experiments  were  to 
determine  discharge  and  roughness  characteristics, 
to  develop  water-surface-profile  predictive  equa- 
tions, and  to  determine  effects  of  weir  geometry  on 
water  distribution  uniformity.  Theory  of  analysis  is 
based  on  the  Bernoulli  energy  equation,  the  con- 
tinuity principle,  a  side  weir  discharge  equation, 
and  a  uniform  formula  for  energy  loss.  Discharges 
and  water  surface  profiles  from  rectangular  side 
weirs  can  be  accurately  predicted.  Average  value 
of  Manning's  roughness  coefficient  was  0.0132. 
Uniform  irrigation  can  be  maintained  by  geometric 
consideration.  Numerous  figures  and  equations  arc 
presented.  (Popkin-Arizona) 
W7I-12105 


EDUCATION  FOR  ADULTS, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Rural  Institutions  Div. 
Z.  Behravcsh. 

In  Arid  Lands  In  Transition.  Publication  No.  90, 
AAAS,  p  203-2 14.1 970.  5  fig. 

Descriptors:     'Education,     'Arid     lands,     'Social 
aspects. 


Identifiers:       'Agricultural      extension      services, 
•Developing  nations. 

Agricultural  production  is  a  major  source  of  in- 
come in  most  arid  and  scmiarid  regions.  Improved 
farming  practices  and  techniques  are  critically  im- 
portant in  arid  regions  of  underdeveloped  coun- 
tries They  are  important  not  only  as  improved 
production  methods  but  also  as  techniques  replac- 
ing a  variety  of  mismanagement  methods  which 
lead  to  soil  erosion,  decreasing  fertility  and  ineffi- 
cient use  of  the  existing  low  water  resources  The 
only  avenue  through  which  modern  methods  may 
be  introduced  is  education.  This  means  education 
of  both  young  and  old,  since  developings  lands  can- 
not afford  to  wait  until  the  older  generation  it 
replaced  by  a  more  educated  younger  generation. 
Probably  the  best  adult  education  methods  for  the 
areas  would  be  through  well-trained  agricultural 
extension  service  teachers.  The  training  and  reten- 
tion of  such  people  is  not  easy  because  of  the  dif- 
ficult and  often  primitive  conditions  under  which 
they  must  work.  For  this  reason  they  should  be 
recruited  from  the  area  in  which  they  will  work. 
The  conservatism  and  traditionalism  of  older  peo- 
ple will  offer  barriers  to  adult  education,  but  it  it 
not  an  insurmountable  problem.  (Casey-Arizona) 
W71-I2106 


RECOVERING  AGRICULTURAL  WATER,  A 
LOCAL  APPROACH. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  I ,  Lubbock,  Tex. 

Cross  Section,  Vol  1 6,  No  4,  April  1 970,  p  I  -2, 4.  I 
fig,  2  ref. 

Descriptors:  'Tailwater,  'Reclamation,  'Irrigation 
water,  'Control  systems.  Irrigation  practices.  Ir- 
rigation programs.  Agriculture,  Economics, 
Groundwater,  Texas,  Waste  water  (Pollution), 
Recirculated  water.  Water  table,  Demonstration 
farms.  Administration,  On-site  laboratories, 
'Water  conservation. 

Identifiers:  'Educational  campaigns,  'Ogallala 
aquifer.  Underground  Water  Conservation  District 
Enabling  Act. 

Environmental  conservation  of  air  and  water  are 
discussed  in  terms  of  the  area's  economy  based  on 
water-conservation  practices  applied  to  the  Ogal- 
lala aquifer.  The  local  approach  to  water  conserva- 
tion in  Texas  was  delineated  by  the  Underground 
Water  Conservation  Districts  Enabling  Act  (Arti- 
cle 7880-3c  Vernon's  Civil  Statutes  of  Texas).  The 
law  provides  for  the  creation  of  groundwater  con- 
servation districts  to  prevent  waste  in  irrigation. 
Tailwater  abatement  is  sought  by  extensive  educa- 
tional compaigns  by  means  of  field  demonstrations 
of  the  graduated  stake  and  sign  to  measure  tail- 
water  waste.  Tailwater  recirculation  systems,  with 
the  help  of  irrigators,  indicate  this  to  be  an 
economical  and  workable  abatement  method. 
There  were  about  1 ,000  tailwater  and  recirculation 
systems  in  the  4  county  district  area  in  1968,  which 
reclaimed  more  than  86,000  acre  feet  of  tailwater. 
About  one-half  year's  irrigation  supply  was  con- 
served over  the  last  8  years.  An  average  cumulative 
water-table  decline  rate  is  analyzed  in  terms  of  tail- 
water  recovery.  (Popkin-Arizona) 
W7I-I21  10 


EVAPORATION  FROM  RICE  AT  GRIFFITH, 
NEW  SOUTH  WALES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Div.  of  Irriga- 
tion Research. 

For  primary  bibliographic  entry  sec  Field  02D. 
W71-I2I  13 


ECONOMIC    ANALYSIS    OF    IRRIGATION    IN 
SUBHUMID  CLIMATE, 

Montana     State      Univ.,      Bozcman.      Dept.     of 
Economics;  and   Montana  State  Univ.,  Bozeman. 
Dept.  of  Agricultural  Economics. 
O.  R.  Burt,  and  M.  S.  Stauber. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Conservation  in  Agriculture — Group  3F 


American  Journal  of  Agricultural  Economics,  Vol 
13,  No  1,  p  33-46,  February  1971.  2  fig,  5  tab,  21 

ef. 

Jescriptors:  *Subhumid  climates,  'Economic  pre- 
liction,  'Model  studies,  'Irrigation  efficiency, 
Crop  response,  Theoretical  analysis,  Stochastic 
irocesses,  Markov  processes.  Precipitation  (At- 
lospheric),  Estimating  equations,  Decision  mak- 
ng.  Marginal  productivity.  Dynamic  programming, 
'orn. 
dentifiers:  'State  variables. 

Irrigation  in  relatively  high  precipitation  areas  is  a 
iroduction  intensification  process  which  usually  in- 
creases the  marginal  productivity  of  water.  Unlike 
he  large  reclamation  projects  of  arid  regions,  ir- 
igation  developments  in  subhumid  areas  are 
lominated  by  individual  farms  or  relatively  small 
ommunity  developments,  and  most  investment 
lecisions  will  be  made  in  the  private  sector.  An  in- 
'cstment  can  be  defined  with  3  variables  to  which 
unds  are  devoted:  water  storage  capacity,  distribu- 
ion  capacity,  and  acres  developed  for  irrigation.  In 
naking  an  economic  analysis  of  irrigation,  optimal 
rrigation  policies  must  be  derived.  Net  cash  flow 
nust  then  be  defined  as  an  expected  value  method 
or  optimal  intraseasonal  water  management.  The 
iroblem  of  temporal  water  allocation  is  com- 
ilicated  by  the  increased  importance  of  random 
irccipitation  The  most  appropriate  method  of 
landling  this  stochastic  process  is  by  dynamic  pro 
;ramming  with  a  general  Markovian  dependence 
cquirement  placed  on  the  criterion  function.  In 
leveloping  the  mathematical  model,  the  simplify- 
ng  assumption  is  made  that  storage  reservoir  addi- 
ions  during  the  irrigation  season  are  negligible, 
rhc  decision  process  is  determined  by  the  algebraic 
brm  of  the  crop  production  function.  The  model  is 
ipplicd  to  conditions  prevalent  for  irrigated  corn 
:rops  in  Central  Missouri.  (Casey-Arizona) 
971-12116 


)1STR1CT  PRESENTS  STATEMENT  BEFORE 
rHE  TEXAS  WATER  RESOURCES  STUDY 
:OMMITTEE. 

High  Plains  Underground  Water  Conservation  Dis- 

rict  No.  I ,  Lubbock,  Tex. 

ror  primary  bibliographic  entry  see  Field  06E. 

$71-12118 


JASTLAND  COURT  RULES  FOR  WHITAKER. 

High  Plains  Underground  Water  Conservation  Dis- 
rict  No.  I ,  Lubbock,  Tex. 

rhe  Cross  Section,  Vol  16,  No  7,  July  1970,  p  1,4. 
!fig. 

descriptors:  'Water  law,  'Riparian  rights,  'Water 

veils,    'Decision    making,    'Groundwater,   Texas, 

:looding.  Water  pressure. 

dentifiers:     'Ogallala     Formation,     Texas     High 

Mains. 

rhc  Sun  Oil  Company  versus  Earnest  Whitaker 
:asc  is  reviewed.  The  1  Ith  court  of  Civil  Appeals 
Eastland  Court)  concluded  on  June  26,  1970,  that 
he  points  presented  by  Sun  Oil  as  appellant  arc 
vithout  merit.  The  judgement  of  the  Judicial  Dis- 
rict  Court  denying  the  Sun  Oil  Co.  free  use  of 
vater  from  a  well  drilled  by  the  Sun  Oil  Co.  on 
rVhitaker's  land  was  affirmed  with  this  fourth  Court 
iecision.  Sun  Oil  Co.  first  filed  to  prevent  E. 
Whitaker  from  interfering  with  its  drilling  of  a 
vater  well  on  his  property;  the  court,  and  an  appeal 
:ourt,  denied  Sun  Oil  Co.  the  injunction.  The  Texas 
iupremc  Court  affirmed  the  decision  and  returned 
he  case  to  a  lower  court  to  determine  the  intention 
)f  the  oil  and  gas  lease  in  terms  of  free  use  of  water 
rom  the  Ogallala  Formation  for  water  flooding  and 
>rcssurc  maintenance.  The  entire  opinion  of  the 
Eastland  Court  is  presented  because  of  its 
elevance  to  the  Texas  High  Plains.  (Popkin- 
\rizona) 
171-12119 


THE  NITRATE  DILEMMA. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  I ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  02K. 
W71-12122 


AQUIFER  MODELING  RESEARCH  MEETING, 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  I ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  02F. 
W71-12I23 


PUMP     IRRIGATION     ON     THE     COLORADO 
HIGH  PLAINS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Economics. 

For  primary  bibliographic  entry  see  Field  04B. 

W7I-12125 


APOLLO  9  EYES  WATER  MANAGEMENT. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  07B. 
W71-12126 


POPULATION  TO  WATER  ABOUNDS. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 

Cross  Section,  Vol  16,  No  8,  August  1970,  p  1-2.  2 
ref. 

Descriptors:  'Population,  'Water  conservation, 
'Water  resources  development,  'Project  benefits, 
•Urbanization,  Project  purposes,  Urban  sociology. 
Water  utilization.  Water  supply,  Economics,  Edu- 
cation, Decision  making,  Political  aspects,  Texas, 
Economic  factors. 

The  1970  census  revealed  the  end,  and  possible 
reversal,  of  the  continued  population  growth  of  the 
western  part  of  Texas.  Western  population  grew 
vigorously  until  reaching  full  utilization  of  a  limited 
water  supply;  resources  will  waste  to  nonuse 
without  additional  water  supplies.  Stability  of 
agricultural  voting  is  threatened  by  the  newly 
enacted  voting  priviledge  to  I  8-year  olds  and  urban 
migration  of  those  below  thirty  years  old.  Since  all 
large-scale  water  development  projects  undergo 
one  or  more  elections  requiring  approval  by  the 
general  public,  the  young  urban  voter  has  a  dispro- 
portionately large  effect  on  agriculture  in  the  State. 
The  urbanite  must  be  educated  to  understand  and 
appreciate  metropolitan  dependence  upon  the 
rural  economy  as  the  urban  dweller  gains  a  much 
stronger  influence  on  decision  making  and  on  the 
economy.  (Popkin-Arizona) 
W7I-12I30 


THE  OVERHEAD  SPRINKLERS  OF  ISRAEL: 
HOW  TO  PROVIDE  A  NICE,  WET  PLACE 
WHERE  INSECTS  YOU  DON'T  WANT  THRIVE, 

Volcani  Inst,  of  Agricultural  Research,  bet-Dagan 
(Israel). 
E.  Rivnay. 

Natural  History  Special  Supplement,  The  Ecologi- 
cal Aspects  of  International  Development  Con- 
ference, Conservation  Foundation,  Washington, 
D.C.,  and  Center  for  the  Biology  of  Natural 
Systems,  St.  Louis,  Missouri,  p  56-61,  Dec  9-11, 
1968.  13  ref,  I  fig. 

Descriptors:  'Insects,  'Pest  control,  'Irrigation  ef- 
fects, 'Arid  lands,  'Irrigation,  Insect  control.  In- 
sect behavior.  Insect  eggs,  Growth  stages.  Larvae, 
Damages,  Productivity,  Agriculture,  Sprinkler  ir- 
rigation. Ecology,  Animal  populations,  Balance  of 
nature. 
Identifiers:  'Israel,  'Crop  damage. 

Recent  extensive  crop  irrigation  in  the  arid  farm 
lands  of  Israel  has  created  a  favorable  microclimate 
for  insect  pests.  In  many  cases,  irrigation  prolongs 
the  life  of  host  plants  which  would  not  normally  be 


available  for  much  of  the  year.  Increased  practice 
of  monoculture  has  brought  about  increased  popu- 
lations of  serious  monophagous  pests  such  as 
weevils.  Aphids  will  remain  on  trees  continually 
producing  new  growth  because  of  irrigation.  In- 
sects not  formerly  classified  as  pests  have  begun  to 
cause  considerable  crop  damage,  and  pest  species 
will  travel  several  hundred  kilometers  to  reach  ir- 
rigated croplands.  The  moist  soils  and  high  humidi- 
ty levels  of  irrigated  land  are  favorable  for  the 
growth  and  development  of  eggs,  larvae,  and  pupae 
of  pests.  Although  crop  irrigation  has  improved  the 
productivity  of  this  desert  region,  increase  of  crop 
damage  by  insects  is  a  serious  disadvantage.  (Yen- 
sen-Arizona) 
W71-12131 


OIL  PUMPS  STOP  AUTOMATIC  SPRINKLER. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 

Cross  Section,  Vol  16,  No  12,  December  1970,  p  2- 
3.  5  fig. 

Descriptors:  'Sprinkler  irrigation,  'Leases,  'Irriga- 
tion efficiency,  'Legal  aspects,  'Water  conserva- 
tion, Irrigation  practices.  Groundwater,  Water 
resources  development,  Oil  wells.  Automatic  con- 
trol, Texas. 

Identifiers:  High  Plains  Underground  Water  Con- 
servation District  (Tex). 

The  Court  of  Civil  Appeals  of  Texas,  San  Antonio, 
ruled  on  a  conflict  of  air  space  use  above  farmland 
on  July  22,  1970,  on  Jones  vs.  Getty  Oil  Company 
(458  S.W.  2d  93).  Jones  sought  to  enjoin  Getty,  the 
mineral  lessee,  from  maintaining  oil  pumps  which 
interfere  with  a  'valley'  irrigation  sprinkler  system. 
Getty  drilled  two  wells  and  installed  tall  pumps 
after  the  farmer  installed  the  sprinklers.  The  valley 
system  has  a  clearance  of  7  feet,  while  the  Getty 
pumps  are  17  and  34  feet  on  the  upstroke,  making 
the  sprinklers  useless.  The  Gaines  County  District 
Court  found  that  it  was  not  reasonably  necessary 
for  Getty  to  use  pumps  which  interfere  with  Jones' 
self-propelled  sprinklers;  however,  the  Judge  en- 
tered a  'non  obstante  veredicto,'  as  the  jury  favored 
Jones  and  the  Judge  overruled  and  favored  Getty. 
Jones  appealed  to  the  San  Antonio  Courts  of  Civil 
Appeals  which  overruled  the  lower  court  in  favor 
of  Jones.  The  Appeals  Court  found  that  the  Stan- 
dard Oil  and  Gas  lease  provide  for  the  farmers 
reasonably  necessary  use.  Two  other  oil  companies 
have  wells  equipped  with  small  pumps  or  pumps  in 
cellars  to  accomodate  the  valley  system.  The  case 
now  goes  to  the  Texas  Supreme  Court.  Efficient 
use  of  effective  automatic  sprinkler  irrigation  is  an 
important  groundwater  conservation  practice  on 
the  Plains.  The  High  Plains  Underground  Water 
Conservation  District  is  preparing  an  'amicus  cu- 
riae' (friend  of  the  court)  brief  in  Jones' support  for 
the  Texas  Supreme  Court.  (Popkin-Arizona) 
W71-12132 


WATER      DEPLETION      TAX      ALLOWANCE 
MAPS. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  06C. 
W7I-12133 


THE  IMPACT  OF  DROUGHT  ON  BEEF  CAT- 
TLE NUMBERS  IN  THE  CHANNEL  COUNTRY 
OF  SOUTHWEST  QUEENSLAND,  AUSTRALIA, 

University  of  New  England,  Armidale  (Australia). 

Dept.  of  Geography. 

A.  C.B.Allen. 

Association  of  Pacific  Geographers,  Yearbook,  Vol 

33.  p  107-126,  1971.  14  fig,  2  tab,  10  ref. 

Descriptors:  'Cattle,  'Droughts,  'Grazing,  'Arid 
lands,  'Environmental  effects,  Rainfall,  Economic 
efficiency.  Climatic  data,  Transportation,  Floods, 
Vegetation  effects. 
Identifiers:  'Australia. 
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Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F — Conservation  in  Agriculture 


The  Channel  country  is  a  region  of  low,  unreliable 
rainfall  subject  to  infrequent  floods  resulting  in  a 
bloom  of  river-flat  herbage  and  grasses.  Occasional 
cyclonic  depressions  bring  drenching  rains  fol- 
lowed by  extensive  vegctational  growths,  even  in 
areas  far  removed  from  the  flood  plains  and  at  the 
margins  of  the  Simpson  Desert.  This  variable,  harsh 
climate  demands  a  high  level  of  adjustment  by 
pastoralists,  and  the  history  of  ranching  in  this  re- 
gion in  the  last  century,  is  characterized  by  a 
variety  of  strategies,  many  of  which  were  doomed 
by  drought  This  trial-and-crror  process  finally 
evolved  into  strings  of  chain  stations,  reducing 
drought  risk  in  any  one  area,  a  more  accurate  as- 
sessment of  long-term  carrying  capacity  related  to 
vegetation,  a  high  labor  force  instead  of  capital  im- 
provements, and  a  specialized  form  of  cattle  trans- 
port to  regional  markets  Until  recently,  store  cattle 
(low  quality  cattle)  were  brought  in  from  the 
Northern  Territory,  finished  during  the  period  of 
lush  vegetation  and  trucked  to  the  markets.  In  the 
last  decade  a  number  of  factors  combined  to 
reduce  the  volume  of  store  cattle  flowing  into  the 
Channel  Country,  resulting  in  the  buildup  of  per- 
manent breeding  herds.  The  breeding  herds  put  far 
more  pressure  on  the  grazing  habitat  than  the 
former  temporary  grazers.  The  severe  drought  of 
1965-1967  caused  large  losses  in  these  herds,  and 
when  the  rains  finally  came,  there  were  no  longer 
enough  cattle  available  to  utilize  the  vegetation. 
Permanent  breeding  herds  cannot  be  maintained  in 
this  marginal  arid  climate  and  it  is  asserted  that  for 
pastoral  agriculture  to  survive  in  this  area,  store 
cattle  must  again  be  made  available  for  efficient 
utilization  of  plant  productivity  in  relation  to  the 
sporadic  rainfall.  (Casey-Arizona) 
W71-12I34 


THE  RELATION  OF  PARTICLE  SIZE  TO 
AVAILABLE  MOISTURE  IN  SOILS  OF  ZU- 
BAIR. 

Iraq  Institute  for  Research  on  Natural  Resources, 

Baghdad. 

For  primary  bibliographic  entry  sec  Field  02G. 

W7I-I2I35 


SCHISTOSOMIASIS,  THE  DISEASE  OF 
SLOWED-DOWN  WATERS:  CONTROL  IN 
EGYPT  AND  THE  SUDAN, 

Michigan  Univ.,  Ann  Arbor   Museum  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-I2I36 


WATER  CONSERVATION  AND  FARM 
LEASES. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No    1 ,  Lubbock,  Tex. 

Cross  Section,  Vol  16.  No  9,  September  1970,  p  I- 
2.  I  ref. 

Descriptors  'Leases,  'Water  conservation.  'Con- 
tracts. 'Irrigation  efficiency.  'Crop  production. 
Farm  units.  Water  management  (Applied).  Farm 
management.  Investment.  Groundwater  mining. 
Texas,  Land  tenure. 
Identifiers:  Texas  High  Plains,  Ogallala  Aquifer. 

Informal  leasing  of  farmland  by  landowners  (les- 
sors) and  tenants  worked  well  in  the  Texas  High 
Plains  when  lessors  and  tenants  were  neighbors; 
farm  and  water  management  were  less  complex, 
and  farm  profits  were  not  squeezed  Cash  leasing  is 
a  recent  common  practice,  where  the  tenant  invests 
and  hopes  to  produce  a  bumper  crop,  with  or 
without  regard  to  the  lessor's  interest.  Nearly  70 
percent  of  the  High  Plains  is  underlain  with  ground- 
water (Ogallala  Aquifer),  owned  by  the  lessor,  and 
perhaps  developed  by  the  tenant  The  tenant's 
management  of  the  landowner's  groundwater  is  of 
concern  George  McCleskey  presented  a  paper  on 
farm  leases  (Farm  and  Ranch  Law  Institute.  Texas 
Tech  University.  School  of  Law,  September  26, 
1970)  which  emphasizes  the  efficient  irrigation  use 
of  groundwater  in  a  mining  area,  such  as  the 
Southern     High     Plains      A     water     use     contract 


between  lessor  and  tenant  is  suggested.  Ground- 
water conservation  is  inevitable  if  such  agreements 
become  common  practice.  ( Popkin-Arizona) 
W7 1-1 21 37 


WINDMILLS,  PLAINS,  AND  PEOPLE, 

Texas  Tech.  Univ.,  Lubbock 

For  primary  bibliographic  entry  see  Field  06G 

W71-12138 


IMPORTANT  I.R.S.  DETERMINATION. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 

Cross  Section,  Vol  1 6,  No  I  I ,  November  1 970.  p  I  - 
2. 

Descriptors:  'Irrigation  practices,  'Groundwater 
mining,  'Water  law,  'Taxes,  Property  values. 
Costs,  Texas,  Land  tenure. 

Identifiers:  'Depletion  allowance,  'High  Plains 
(Tex),  'Scmiarid  lands. 

Recent  interpretation  of  1959  Internal  Revenue 
Service  Ruling  Number  59-220  could  be  important 
to  irrigators  in  the  Southern  High  Plains,  a  scmi- 
arid agricultural  region  dependent  on  groundwater 
in  west  Texas.  The  interpretation  involves  the 
recognition  of  a  'holding  period'  by  the  I.R.S.  Land 
acquired  before  1948  did  not  involve  a  cost  in  the 
groundwater,  therefore  no  income-tax  allowance  is 
permitted  on  groundwater  depletion  even  if 
groundwater  was  used  to  create  income.  The  new 
interpretation  is  such  that  inheritors  of  an  estate 
will  have  a  holding  period'  commencing  on  the 
predecessor's  date  of  death  and  a  new  water  cost 
will  be  assumed  on  this  date.  This  new  interpreta- 
tion is  beneficial  to  survivors  who  will  now  be  able 
to  claim  a  depiction  allowance  on  all  property 
while  paying  inheritance  taxes  on  only  one-half  the 
estate.  (Popkin-Arizona) 
W71-1214I 


APOLLO  9  EYES  AGRICULTURE. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  07B. 
W71-12I42 


AQUACULTURE  AND  THE  LAW, 

Miami  Univ.,  Coral  Gables,  Fla.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-12148 


OBSERVATIONS    ON    FLORIDA'S    AQUACUL- 
TURE LAW, 

For  primary  bibliographic  entry  see  Field  06E. 
W7  I- 1  2  163 


04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


FLOOD  PLAIN  INFORMATION,  MAUNABO 
RIVER,  VICINITY  OF  MAUNABO,  PUERTO 
RICO. 

Corps  of  Engineers,  Jacksonville,  Fla. 

Army  Corps  of  Engineers  Flood  Plain  Report,  Oc- 
tober 1970.  27  p.  3  fig,  10  plate,  6  tab. 

Descriptors:  'Floods,  'Flood  damage,  'Flood 
plains.  'Puerto  Rico,  Regional  flood.  Flood 
forecasting.  Flood  control.  Historic  flood,  Peak 
discharge,  Urbanization. 

Identifiers:  'Floods  (  Maunabo,  Puerto  Rico),  Stan- 
dard project  flood.  Intermediate  regional  flood, 


I  he  Hood  situation  along  the  Maunabo  River  in  the 
vicinity  of  Maunabo.  Puerto  Rico  is  described  to 
aid  in  solving  local  flood  problems  and  in  planning 
the  best  utilization  of  flood-prone  lands  Maps, 
profiles,  cross  sections  and  other  material  relating 
the  extent  of  past  flooding  to  floods  which  might 
occur  in  the  future  are  based  on  available  records 
of  rainfall,  runoff,  historical  flood  heights  and  other 
technical  data  The  area  of  the  Maunabo  River  stu- 
died extends  from  the  mouth  of  the  river  to  its  con- 
fluence with  Ouebrada  Tumbada.  5.78  kilometers 
upstream.  It  is  within  this  reach  that  the  rather  nar- 
row mountain  stream  opens  up  into  a  broad  alluvial 
flood  plain  which  has  been  completely  flooded  by 
past  floods  Practically  all  the  land  flooded  in  the 
past  was  planted  in  sugarcane  The  only  settlement 
affected  was  Columbia,  the  site  of  the  old  sugar 
refinery  The  town  of  Maunabo  has  thus  far 
escaped  flooding  because  of  its  location  just 
beyond  the  flood-plain  limits.  However,  recent 
development  and  growth  in  Maunabo  have  ex- 
tended the  urban  limits  of  the  town  into  the  flood 
plain.  (Woodard-USGS) 
W71-I  1786 


FLOOD  PLAIN  INFORMATION,  LIMESTONE 
CREEK,  MANLIUS  TOWNSHIP,  ONODAGA 
COUNTY,  NEW  YORK. 

Corps  of  Engineers,  Buffalo.  NY. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
December  1970.  54  p.  36  fig,  1  I  plate.  9  lab. 

Descriptors:  'Floods,  'Flood  damage.  'Flood 
plains,  'New  York,  Regional  flood.  Flood  forecast- 
ing. Flood  control.  Historic  flood.  Peak  discharge. 
Identifiers:  'Floods  (Onondaga  County.  N.Y.), 
Standard  project  flood.  Intermediate  regional 
flood. 

Flooding  along  Limestone  Creek  in  Manlius,  Fayct- 
tcville,  and  Minoa,  New  York  is  described  to  aid  in 
solving  local  flood  problems  and  in  planning  the 
best  utilization  of  flood-prone  lands.  Maps, 
profiles,  cross  sections  and  other  material  relating 
the  extent  of  past  flooding  to  floods  which  might 
occur  in  the  future  are  based  on  available  records 
of  rainfall,  runoff,  historical  flood  heights  and  other 
technical  data.  The  flooded  area  along  Limestone 
Creek  extends  from  its  mouth  to  a  point  about  thir- 
teen miles  upstream  which  is  south  of  Manlius. 
Flood  damage  is  greatest  within  the  villages  of 
Fayctteville  and  Manlius.  In  the  past  the  largest 
flood  damage  was  to  agriculture,  however,  the 
large  increase  in  development  during  the  last  20 
years  and  the  reduction  in  the  number  of  farms 
throughout  the  basin  has  reduced  the  agricultural 
damages  and  increased  the  urban  damages.  (Joscf- 
son-USGS) 
W7I-1  1791 


EMBANKMENT  DRAINAGE  AFTER  INSTAN- 
TANEOUS DRAWDOWN, 

Waterloo  Univ.  (Ontario). 

H   B   Poorooshasb,  and  J.  Forati. 

Proceedings,  7th  International  Conference  on  Soil 

Mechanics  and   Foundations  Engineering,  p  349- 

353,  Mexico,  1969.  5  p.  5  fig,  2  ref. 

Descriptors:  Permeability  coefficients.  Permeabili- 
ty, Integrals,  Fluid  flow,  'Saturation  zones.  Satura- 
tion, 'Phreatic  lines.  Analysis,  Drawdown  curves, 
'Earth  dams,  'Drawdown,  Coefficients,  Embank- 
ments, Calculations,  Equations.  Pervious  soils, 
Velocity,  Mathematics,  'Rapid  drawdown.  Soil 
mechanics.  Transient  flow,  flow  nets.  Foreign 
research. 

Identifiers:  Saturation  curves.  Potential  gradients, 
Canada. 

A  permeable  membrane  is  defined  as  a  hypotheti- 
cal membrane  of  sufficiently  small  thickness  having 
a  coefficient  of  permeability  of  infinity.  The  basic 
property  of  a  permeable  membrane  is  that  when  in- 
serted in  a  solid  mass  the  set  of  points  in  its 
neighborhood  acquire  equal  potentials.  Thus,  with 
the  use  of  such  a  membrane,  obtaining  simple 
potentially    admissible    solutions    to    rather    com- 
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plicated  problems  may  be  possible.  The  concept  of 
the  permeable  membrane  is  used  to  study  the  varia- 
tion in  the  position  of  the  so-called  saturation  line 
in  the  upstream  face  of  an  earth  dam  with  a  vertical 
impermeable  core  when  subjected  to  instantaneous 
drawdown.  Accuracy  of  results  of  the  analytical 
study  is  judged  against  the  experimental  evidence 
of  Newlin  and  Rossier  ( 1967).  Although  the  basic 
aim  of  the  report  is  to  demonstrate  the  usefulness 
of  such  a  simple  concept,  rather  than  its  application 
to  any  particular  situation,  the  problem  cited  is,  in 
itself,  of  considerable,  practical  importance. 
(USBR) 
071-11817 


CHANNEL     RECTIFICATION     ENGINEERING 
SURVEY  PROGRAM, 

Corps  of  Engineers,  Little  Rock,  Ark.  Surveys  Sec- 
lion. 

For  primary  bibliographic  entry  see  Field  07C. 
W71-11987 


FLOOD  PLAIN  INFORMATION,  NEW  RIVER, 
IAYOU  FRANCOIS  AND  BLACK  BAYOU, 
GONZALES  AREA,  LOUISIANA. 

'yburn  and  Odom,  Baton  Rouge,  La. 

\rmy  Corps  of  Engineers  Flood  Plain  Report, 
rtarch  1 97 1 .  35  p,  7  fig,  26  plate,  1 3  tab. 

iescriptors:     'Floods,    *  Flood    damage,    *  Flood 
ilains,  'Louisiana,  Regional  flood,  Flood  forecast- 
ng.  Flood  control.  Historic  flood,  Peak  discharge, 
dentifiers:  'Floods  (Gonzales,  La),  Standard  Pro- 
ect  Flood,  Intermediate  Regional  Flood. 

rhe  flood  situation  along  New  River,  Bayou  Fran- 
cis, and  Black  Bayou  in  the  vicinity  of  Gonzales, 
.ouisiana  is  described  to  aid  in  solving  local  flood 
iroblems  and  in  planning  the  best  utilization  of 
lood-prone  lands.  Maps,  profiles,  cross  sections 
ind  other  material  relating  the  extent  of  past  flood- 
ng  to  floods  which  might  occur  in  the  future  are 
lased  on  available  records  of  rainfall,  runoff, 
listorical  flood  heights  and  other  technical  data. 
rhe  flood  season  for  the  Gonzales  area  extends 
hroughout  the  year.  The  drainage  basin  area  con- 
ributing  to  flows  within  the  study  area  is  small 
rough  to  permit  flooding  as  the  result  of  intense 
ocal  rainfall,  such  as  that  occurring  during  thun- 
lerstorms.  During  the  Standard  Project  Flood  it  is 
xpecled  that  flood  waters  would  remain  out  of  the 
hannel  for  about  25  hours.  The  total  rise  in  the 
tream  water  surface  elevation  from  normal  low 
fater  to  the  Standard  Project  Flood  peak  is  ap- 
iroximately  7.5  feet.  The  rise  would  occur  at  a 
laximum  rate  of  about  0.8  foot  per  hour. 
Woodard-USGS) 
V71-11997 


)PTIMAL  PLANS  FOR  THE  CAPACITY  EX- 
ANSION  OF  A  MUNICIPAL  WATER  TREAT- 
1ENT-DISTRIBUTION  SYSTEM, 

llinois  Univ.,  Urbana,  Dept.  of  Business  Adminis- 

ration 

or  primary  bibliographic  entry  see  Field  05D. 

VI 1-12040 


iRIZONA  PLANT  CLIMATE  ZONES, 

inzona  Univ.  Tucson.  Cooperative  Extension  Ser- 

ice. 

or  primary  bibliographic  entry  see  Field  021. 

VI 1-12098 


OME  RECENT  DEVELOPMENTS  IN  THE 
EARCH  FOR  SOLUTIONS  TO  CALIFORNIA'S 
VATER  SUPPLY  PROBLEMS, 

lirbeck  Coll.,  London  (England).  Dept.  of  Geog- 

aphy. 

.  F.  Davis. 

'ijdschrift  voor  Economisch  en  Social  Geografie, 

'ol62.  No  2,  p  95-103,  March-April  1971.  2  fig,  2 

ef. 


Descriptors:  'Planning,  'California,  'Diversion 
dams,  'Water  distribution  (Applied),  'Water 
quality,  Drainage  programs,  Irrigation  practices, 
Wildlife  conservation,  Arid  lands,  Water  supply, 
Legal  aspects,  Municipal  water.  Crops,  Recreation, 
Prior  appropriation,  Riparian  rights.  Economic 
feasibility. 

Identifiers:  'California  Water  Plan,  'Central  Val- 
ley Project. 

The  water  supply  problem  in  California  has  always 
been  rooted  in  the  imbalance  of  water  between  the 
wet,  mountainous  north  and  the  arid-semiarid 
south  with  most  of  the  population  and  agriculture. 
In  the  last  century,  massive  diversion  projects 
designed  to  bring  water  to  the  Los  Angeles-San 
Diego  population  center  and  to  irrigated  agricul- 
ture in  the  Central  Valley  have  been  constantly  ex- 
panded and  supplemented  by  new  schemes.  This 
resulted,  in  1957,  in  the  formulation  of  an  in- 
tegrated state  plan  for  water  diversion  and  develop- 
ment called  the  California  Water  Plan.  The  Plan  in- 
volves a  linkage  of  dams  and  aqueducts  from  the 
north  to  Los  Angeles,  and  will  provide  water  for 
urban  needs,  agricultural  developments  and  recrea- 
tion. The  major  canals,  dams,  and  areas  of  distribu- 
tion are  described,  along  with  problems  that  will  be 
created  by  the  project.  California's  water  problems 
are  not  only  a  matter  of  supply  but  also  a  matter  of 
drainage;  problems  of  soil  salinity,  alkalinity,  flood- 
ing and  waterlogging  will  be  exacerbated  alongside 
the  steady  growth  of  water  pollution  and  sewage.  A 
further  possible  problem  is  groundwater  degrada- 
tion. A  number  of  possible  solutions  are  considered 
and  it  is  felt  that  one  of  the  better  possibilities  is  the 
creation  of  large  evaporation  areas  which  could  be 
further  developed  as  wildlife  habitats.  The  develop- 
ment of  new  high  production  agricultural  lands 
may  worsen  surpluses  of  certain  crop  tests  and  put 
established  operators  at  a  disadvantage  because  of 
higher  capital  improvement  costs.  Although  some 
of  the  Project  water  has  been  allocated  for  effluent 
removal,  the  problem  will  increase  due  to  increased 
urbanization  and  suburbanization  facilitated  by  the 
Project  itself.  (Casey-Arizona) 
W71-12128 


THE  OVERHEAD  SPRINKLERS  OF  ISRAEL: 
HOW  TO  PROVIDE  A  NICE,  WET  PLACE 
WHERE  INSECTS  YOU  DON'T  WANT  THRIVE, 

Volcani  Inst,  of  Agricultural  Research,  bet-Dagan 

(Israel). 

For  primary  bibliographic  entry  see  Field  03F. 

W71-12131 
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RADIOLOGICAL  STATUS  OF  THE  GROUND- 
WATER BENEATH  THE  HANFORD  PROJECT, 
JAN.--JUNE  1970, 

Battelle-Northwest  Lab.,  Richland,  Wash. 
For  primary  bibliographic  entry  see  Field  05B. 
W7I-1  1665 


ANALOG  MODEL  STUDY  OF  THE  GROUND- 
WATER BASIN  OF  THE  UPPER  COACHELLA 
VALLEY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

Stephen  J.  Tyley. 

Geological  Survey  Open-file  Report,  January  28, 

1971.  89  p,  38  fig,  18  tab,  51  ref. 

Descriptors:      'Water      resources      development, 

'Groundwater,    'Hydrogeology,    'Water    supply, 

'California,    Analog    models.    Aquifers,    Aquifer 

characteristics.  Withdrawal,  Groundwater 

recharge.  Forecasting,  Water  demand,  Hydrologic 

budget. 

Identifiers:  'Groundwater  resources. 

The  hydrology  of  the  upper  Coachella  Valley  in 
California— from  San  Gorgonio  Pass  southeast  to 
Indio  is  presented.  An  electrical  analog  model  was 
constructed  to  determine  the  effect  of  imported 
water    on    the    groundwater    levels.    The    upper 


Coachella  Valley  has  sustained  a  depletion  of 
groundwater  in  storage  of  about  600,000  acre-feet 
during  the  period  1936-67.  This  has  resulted  in 
water-level  declines-as  much  as  75  feet  in  the  Palm 
Springs  area.  Projected  pumpage  was  programed 
onto  the  model  along  with  the  proposed  quantities 
of  recharge  of  Colorado  River  water  for  the  period 
1968-2000.  The  model  indicated  that  water  levels 
would  show  a  net  rise  of  20  feet  at  Windy  Point- 
the  proposed  recharge  site— by  1 980,  a  1  30-foot 
rise  by  1990,  and  a  200-foot  rise  by  the  year  2000. 
The  proposed  quantities  of  recharge  will  have 
beneficial  effects  on  the  groundwater  system  as  far 
south  as  Palm  Desert  by  1980,  Point  Happy  by 
1990,  and  possibly  the  Coachella  Canal  by  2000. 
(Woodard-USGS) 
W71-11752 


U.S.  GEOLOGICAL  SURVEY  TRACER  STUDY, 
AMARGOSA  DESERT,  NYE  COUNTY, 
NEVADA-PART  2:  AN  ANALYSIS  OF  THE 
FLOW  FIELD  OF  A  DISCHARGING- 
RECHARGING  PAIR  OF  WELLS, 
Geological  Survey,  Denver,  Colo. 
David  B.  Grove. 

Available  from  National  Technical  Information 
Service,  Springfield,  Va.  22151  -  Price  -  printed 
copy  $3.00;  microfiche  $0.95.  Geological  Survey 
Report  USGS-474-99,  1971.  56  p,  17  fig,  1  tab,  8 
ref,  append.  USAEC  Agreement  No  AT  (29-2)- 
474. 

Descriptors:  'Groundwater  movement,  'Water 
wells,  'Withdrawal,  'Groundwater  recharge, 
'Model  studies.  Aquifer  characteristics,  Porosity, 
Flow  rates,  Flow  profiles.  Computer  programs. 
Mathematical  studies. 
Identifiers:  'Groundwater  flow  field. 

Two  transport  models,  plug  flow  and  dispersed 
flow,  were  used  to  evaluate  the  flow  field  between  a 
discharging-recharging  pair  of  wells.  A  numerical 
solution  for  the  plug-flow  model  resulted  in  plots  of 
dimensionless  groups  that  allow  prediction  of  travel 
times  between  wells  along  streamlines.  A  numerical 
solution  for  the  dispersed-flow  model  allows 
evaluation  of  the  porosity  and  dispersion  constant 
of  the  aquifer.  The  technique  is  applicable  for  pulse 
tracer  injection  and  recirculation.  The  computer 
program  is  presented.  (Woodard-USGS) 
W71-1  1755 


HYDROGEOLOGIC  DATA  FROM  GOVE, 
LOGAN,  AND  WALLACE  COUNTIES,  KANSAS, 
Kansas  Geological  Survey,  Lawrence;  and  Geologi- 
cal Survey,  Colby,  Kans. 

For  primary  bibliographic  entry  see  Field  07C. 
W71-1  1783 


GROUND-WATER  PUMPAGE  AND  RELATED 
EFFECTS,  SOUTHWESTERN  LOUISIANA, 
1970,  WITH  A  SECTION  ON  SURFACE-WATER 
WITHDRAWALS, 

Geological  Survey,  Baton  Rouge,  La. 

Allen  L.  Zack. 

Louisiana  Geological  Survey  and  Department  of 

Public  Works  Water  Resources  Pamphlet  No  27, 

April  1 97 1 .  33  p,  7  fig,  2  plate,  3  tab,  2  ref. 

Descriptors:  'Groundwater,  'Surface  waters, 
'Withdrawal,  'Irrigation,  'Louisiana,  Rice,  Pump- 
ing, Livestock,  Water  table.  Water  levels, 
Hydrologic  data.  Water  level  fluctuations.  Water 
quality,  Water  analysis.  Water  yield,  Groundwater 
recharge.  Saline  water  intrusion.  Rainfall,  Industri- 
al water. 

Groundwater  withdrawals  for  rice  irrigation  in 
southwestern  Louisiana  are  inversely  related  to  the 
total  rainfall  during  the  rice-growing  season.  This 
relationship  can  be  used  to  estimate  groundwater 
pumpage  if  precipitation  figures  are  known.  Con- 
tinually increasing  groundwater  pumpage  from  the 
Chicot  aquifer  has  caused  water  levels  in  wells  to 
decline  steadily;  rapidly  declining  water  levels 
necessitate  frequent  lowering  of  pump  intakes  in 
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the  Lake  Charles  area  and  also  locally  in  Evan- 
geline Parish.  Groundwater  withdrawals  of  345  bil- 
lion gallons  in  1969  caused  a  2-foot  decline  of  the 
annual  weighted-average  water  level  in  1970,  and 
withdrawals  of  423  billion  gallons  in  1 968  caused  a 
4-foot  drop  in  water  levels  in  1969.  In  1968,  770 
billion  gallons  of  water  was  pumped  from  streams 
in  southwestern  Louisiana.  In  some  places  this 
pumpage  has  seriously  affected  the  chemical  and 
thermal  quality  of  the  water  in  streams  and  bayous. 
(Woodard-USGS) 
W7I-I1790 


INVESTIGATION  OF  THE  FEASIBILITY  OF 
THE  DEVELOPMENT  OF  A  WATER 
RESOURCES  MANAGEMENT  MODEL  FOR 
THE  HIGH  PLAINS  AREA  OF  OKLAHOMA, 

Oklahoma  State   Univ.,  Stillwater.   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02F. 

W7I-I  1860 


WATER-RESOURCES  INVENTORY,  SPRING 
1969  TO  SPRING  1970,  ANTELOPE  VALLEY- 
EAST  KERN  WATER  AGENCY  AREA, 
CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-I1992 


EASTLAND  COURT  HEARS  WHITAKER  CASE. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-I2I02 


STUDIES  OF  GROUNDWATER  HYDROLOGY- 
I.  HYDRAULIC  PARAMETERS  OF  THE  TERTI- 
ARY TAPPED  IN  THE  COUNTRYSIDE  OF 
CARTAGENA,  MURCIA,  SPAIN  (Estudios  de 
Hidraulica  subterranea-l.  Parametros  hidraulicos 
del  Acuifero  Burdigaliense  Captado  en  el  Campo 
de  Cartagena  (Murcia)), 

Instituto  de  Orientacion  y  Asistencia  Tecnica  del 
Surestc,  Murcia  (Spain). 

For  primary  bibliographic  entry  see  Field  02F. 
W71-12103 


IN  A  DISASTER:  THE  ROLE  OF  GROUND- 
WATER. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  I .  Lubbock,  Tex. 

Cross  Section,  V  16.  N  5,  May  1970,  p  1-2.  4  fig. 

Descriptors:  'Disasters,  'Groundwater,  'Water 
storage,  'Water  demand,  'Power  operation  and 
maintenance.  Safety,  Costs,  Tornadoes,  Texas, 
Storms.  Water  wells.  Failure  (Mechanics),  Manual 
control,  Automatic  control.  Dual  system.  Surface 
waters. 

identifiers:  Canadian  River  Municipal  Water 
Authority. 

Groundwater's  safety,  convenience,  purity  and  low 
cost  arc  often  not  appreciated,  except  in  an  emer- 
gency, such  as  the  disastrous  tornado  that  struck 
Lubbock  (Texas)  on  the  night  of  May  I  I,  1970. 
About  5  million  gallons  of  water  were  in  storage  to 
meet  the  35  million  gallon  daily  demand.  The  storm 
knocked  out  both  of  the  city's  in-lown  generating 
stations  serving  the  surface  water  supply  from  the 
Canadian  River  water  treatment  plant.  The  Canadi- 
an River  Municipal  Water  Authority  and  the  City 
of  Lubbock  turned  to  wells  which  supplied  20  mil- 
lion gallons  a  day  from  the  nearby  sandhill  well 
field.  This  water  arrived  in  Lubbock  within  8  hours, 
which  was  enough  time  to  start  manual  operation 
of  the  river-water  pipeline.  This  emergency 
emphasized  the  importance  of  a  dual  (ground  and 
surface)  water  supply  system  (Popk in- Arizona) 
W7 1-12 104 


RECOVERING    AGRICULTURAL    WATER,    A 
LOCAL  APPROACH. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  sec  Field  03F. 
W7I-I2110 


STUDIES  OF  GROUNDWATER  HYDROLOGY- 
II.      HYDRAULIC     PARAMETERS     OF     THE 
UPPER       TERTIARY-LOWER       QUATANARY, 
LOCATED  IN  THE  COUNTRYSIDE  OF  MIJAR, 
ALMERIA,  SPAIN.  (Estudios  de  Hidraulica  Sub- 
lerranea-ll.    Parametros    Hidraulicos    Institute   of 
Del  Acuifero  Contenido  en  el  Terclario  Superior 
Cuaternario,  en  el  Campo  de  Mijar,  (Almeria)), 
Instituto  de  Orientacion  y  Asistencia  Tecnica  del 
Sureste,  Murcia  (Spain). 
For  primary  bibliographic  entry  see  Field  02F. 
W71-121  17 


DISTRICT  PRESENTS  STATEMENT  BEFORE 
THE  TEXAS  WATER  RESOURCES  STUDY 
COMMITTEE. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-12118 


EASTLAND  COURT  RULES  FOR  WHITAKER. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  03F. 
W71-12119 


NEW  DATA  ON  THE  GEOLOGY  AND 
HYDROLOGY  OF  THE  REUS  BASIN  (Nuevos 
Datos  Sobre  La  Geologia  E  Hidrologia  De  La 
Depresion  De  Reus), 

Paris  Univ.,  Thonon-les-Bains  (France).  Center  for 

Geodynamic  Research. 

For  primary  bibliographic  entry  see  Field  02F. 

W7I-I2I21 


THE  NITRATE  DILEMMA. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  02K. 
W7I-I2I22 


AQUIFER  MODELING  RESEARCH  MEETING, 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  02F. 
W7  1-12123 


PUMP  IRRIGATION  ON  THE  COLORADO 
HIGH  PLAINS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of 
Economics. 

D.  D.  Rohdy,  R.  L.  Anderson,  T.  B.  Grandin,  and 
D.  H.  Peterson. 

Colorado  State  University  Experiment  Station,  Bul- 
letin 543S,  May  1 970.  4 1  p,  30  tab,  3  fig. 

Descriptors:  'Irrigation  practices,  'Dry  farming, 
♦Economic  impact,  'Water  resources  develop- 
ment, 'Water  management  (Applied),  Water  con- 
servation, Linear  programming.  Projects,  Op- 
timization, Organizations,  Income,  Economic  life. 
Groundwater  basins.  Aquifers,  Irrigation  water. 
Model  studies.  Crop  production.  Return  (Moneta- 
ry), Sugar  beets.  Irrigation  wells,  Colorado, 
Agriculture. 

Identifiers:  'Colorado  High  Plains,  'Northern  High 
Plains  Groundwater  Basin,  'Ogallala  Aquifer,  Crop 
patterns. 

The  northern  part  of  the  Colorado  High  Plains  is 
changing  from  dryland  to  irrigated  agriculture. 
Economic  impact  of  irrigation  development  and 
long-term  effects  arc  important  issues  examined 
under    specific    irrigation    problems.    Linear    pro- 


gramming was  used  to  determine  economic  life  of 
water  resource  and  optimum  organization  and  in- 
come The  study  area  was  the  Northern  High  Plaint 
Ground  Water  Basin,  which  depends  on  the  Ogal- 
lala Aquifer  for  irrigation  water  Farm  and  irriga- 
tion  models  were  developed  assuming  high-quality 
management  under  various  crop  yields  and  crop 
patterns  Three  farm  models  or  areas  were  con- 
sidered  where  the  net  return  to  management  it 
positive  for  85  years  for  Area  I,  1  85  years  for  Area 
II,  and  150  years  for  Area  111,  assuming  restricted 
development  Greatest  return  is  by  the  maximum 
allowable  acres  in  high  yields  on  sugar  beets.  As- 
sumptions of  the  analysis  are  discussed  in  detail. 
Future  rate  of  irrigation  well  development  deter- 
mines economic  life  of  groundwater  and  agricul- 
ture. Forty  tables  show  data  from  the  models  (Pop- 
kin-Arizona) 
W71-12125 


NWWA  DISASTER  COMMITTEE. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 

Cross  Section,  Vol  16,  No  10,  October  1970,  p  I.  I 
ref. 

Descriptors:  'Water  requirements,  'Disasters, 
•Water  management  (Applied),  'Priorities, 
•Water  resources  development.  Inspection, 
Financing,  Coordination,  Droughts,  Flooding, 
Storms,  Tornadoes. 
Identifiers:  Texas  High  Plains,  Semi-arid  lands. 

The  National  Water  Well  Association  organized 
and  funded  a  Disaster  Committee  to  meet  the 
Water  requirements  of  areas  under  catastrophic 
conditions.  Committee  functions  include  mobiliza- 
tion after  a  declared  emergency,  on-site  inspection 
by  groundwater  experts,  provision  for  a  clearing 
house  for  management  plans  and  such  funding, 
coordination  and  mobilization  of  the  services  of  en- 
gineers, geologists,  drillers  and  suppliers,  and  con- 
tact with  emergency-oriented  agencies.  The  com- 
mittee has  brought  public  attention  to  assets  and 
priorities  for  developing  groundwater  supplies.  The 
Texas  High  Plains  is  a  semi-arid  area  subject  to 
drought,  local  flooding,  snowstorms  and  tornadoes. 
(Popkin-Arizona) 
W7I-12127 


POPULATION  TO  WATER  ABOUNDS. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  03F. 

W71-12130 


4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


MOVEMENT  OF  BACTERIA  FROM   A   RIVER 
TO  A  MUNICIPAL  WELL--A  CASE  HISTORY, 

Geological  Survey,  Albany,  NY. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-11716 


EFFECTS  OF  URBAN  DEVELOPMENT  ON  THE 
HYDROLOGY  OF  LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Arlington,  Va. 

For  primary  bibliographic  entry  see  Field  07B. 

W7  1-12002 


EASTLAND  COURT  RULES  FOR  WHITAKER. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  I ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  03F. 
W7  1-121  19 


POPULATION  TO  WATER  ABOUNDS. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  I ,  Lubbock,  Tex. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants — Group  5A 


For  primary  bibliographic  entry  see  Field  03F. 
W71-12130 


4D.  Watershed  Protection 


PREVENTING    AND    CONTROLLING    POLLU- 
TION OF  THE  POTOMAC  RIVER. 

District  of  Columbia  City  Council,  Washington, 

DC 

For  primary  bibliographic  entry  see  Field  05G. 

W71-12156 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


PHYSICAL,    CHEMICAL    AND    BIOLOGICAL 

MEASUREMENTS  ON   THE   WATER   OF  THE 

FOSSETTO      DELLA      CASACCIA,      (DETER- 

MINAZIONI  FISCHE  CHIMICHE  E 

BIOLOGICHE    SUL    FOSSETO    DELLA    CAS'- 

CACCIA), 

Comitato  Nazionale  per  I'Energia  Nucleare,  Rome 

(Italy).  Laboratorio  Radioattivita  Ambientale. 

L.  Cigna  Rossi,  and  S.  Matta. 

RT/PROT  (70)  33,  Nov  1970.2  9  p,  3  fig,  5  tab,  12 

ref. 

Descriptors:  *Radioisotopes,  *Aquatic  plants, 
•Nuclear  wastes,  Absorption,  Aquatic  animals, 
Streams,  Foreign  research,  Strontium 

radioisotopes,  Cobalt  radioisotopes,  Zinc 
radioisotopes,  Crustaceans,  Gastropods,  Tu- 
bificids,  Water  analysis,  Hydrogen  ion  concentra- 
tion, Temperature,  Oxygen,  Carbon  dioxide.  Water 
pollution  effects. 
Identifiers:  Iron  radioisotopes. 

The  tract  of  stream  along  the  boundary  of  the 
Casaccia  Nuclear  Center  was  studied;  particularly 
fauna,  and  sediment  mineralogy.  Water  properties 
(pH,  temperature,  oxygen,  and  carbon  dioxide), 
chemical  analysis  of  the  water  and  of  some  aquatic 
plants,  and  concentration  factors  for  radionuclide 
uptake  were  determined.  (Bopp-NSIC) 
W71-11672 


ENVIRONMENTAL  SURVEILLANCE  FOR 
RADIOACTIVITY  IN  THE  VICINITY  OF  THE 
CRYSTAL  RIVER  NUCLEAR  POWER  PLANT: 
AN  ECOLOGICAL  APPROACH. 

Florida  Univ.,  Gainsville.  Dept.  of  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-11674 


SOME  PROBLEMS  OF  THE  CLASSIFICATION 
OFPECTINIDS, 

V.  N.  Sinel'nikova. 

Available  from  the  National  Technical  Information 
Service  as  TT-70-50I28,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  TT-70-50128,  Translated  for 
the  Smithsonian  Institution  and  the  National 
Science  Foundation  by  the  Israel  Program  for 
Scientific  Translations  -  1970,  From:  Bios- 
tratigrafiya.  Fauna  i  Flora  Kainozoya  Severo- 
Zapadnoi  Chasti  Tikhookeanskogo  Podvizhnogo 
Poyasa,  Moskya,  1969,  p  84-94.  5  fig,  17  ref. 

Descriptors:     'Systematics,     Classification,     Mol- 

lusks. 

Identifiers:  *Pectinids. 

Studies  of  pectinids  of  the  Kamchatka  and  For- 
tipecten  takahashi  (Yokohama)  group  of  the 
Marugama  suite  of  Sakhalin  confirm,  the  value  of 
examining  the  hinge  morphology  of  pectinids  in 
determining  subfamilies,  genera,  and,  in  some 
cases,  species.  Various  characteristics  of  the  hinge 
areas  are  illustrated  and  discussed  to  show  that  spe- 
cies previously  placed  in  one  genus  can  be  divided 
into  several  genera.  (Little-Battelle) 


W71-1  1676 


THE  PROPERTIES  OF  PERSISTENT  OILS  AT 

SEA, 

Esso  Petroleum  Co.  Ltd.,  London  (England);  and 

British   Petroleum   Co.   Ltd.,   Sunbury-on-Thames 

(England).  Research  Centre;  and  Shell  Research 

Ltd.,  London  (England);  and  Shell  International 

Petroleum  Co.  Ltd.,  London  (England). 

S.  A.  Berridge,  R.  A.  Dean,  R.  G.  Fallows,  and  A. 

Fish. 

Journal  of  the  Institute  of  Petroleum,  Vol  54,  No 

539,  p  300-307,  November  1968.  3  fig,  4  tab,  15 

ref. 

Descriptors:  *Dispersion,  'Evaporation,  Oil,  Oily 
water,  Oxidation,  Emulsions,  Biodegradation,  Sul- 
fur, Specific  gravity.  Viscosity,  Asphalt,  Acidity, 
Weathering,  Aging  (Physical). 
Identifiers:  'Crude  oils,  'Cleanup,  *Oil  charac- 
terization. Residues,  Wax,  Pour  point.  Vanadium. 

The  properties  of  seven  crude  oils  which  are 
shipped  to  Europe  in  bulk  and  therefore  likely  to 
give  rise  to  pollution  were  examined  with  regard  to 
their  significance  in  the  context  of  oil  removal  or 
dispersal.  The  properties  investigated  are  specific 
gravity,  sulfur  content,  kinematic  viscosity,  pour 
point,  wax  content,  asphaltenes,  vanadium  content, 
acidity,  and  residue  content,  pour  point,  and 
specific  gravity.  Among  the  physical,  chemical,  and 
biological  processes  which  operate  on  spilled  crude 
oil  are  evaporation,  spreading,  emulsification,  dis- 
solution, oxidation,  bacterial  removal,  sinking,  ad- 
sorption by  particulate  matter,  and  mechanical 
transport  by  wind,  tide,  or  currents.  These 
processes  are  considered  with  regard  to  their  affect 
on  cleanup  and  elimination  of  pollution.  Spreading 
and  emulsification  are  competitive  processes  with 
the  former  possibly  being  desirable  for  dispersal  of 
spills  and  the  latter  causing  agglomeration  and  sub- 
sequent contamination  of  shore  areas.  Biological 
degradation  is  too  slow  to  be  of  any  significance  in 
spill  cleanup.  Evaporation  is  probably  the  most  im- 
portant process  affecting  dispersal;  however,  oxida- 
tion and  dissolution  of  oil  also  play  important  parts. 
(Little-Battelle) 
W71-1  1677 


ANALYSIS  OF  BEACH  POLLUTANTS, 

British   Petroleum   Co.   Ltd.,  Sunbury-on-Thames 

(England).  Research  Centre. 

J.  V.  Brunnock,  D.  F.  Duckworth,  and  G.  G. 

Stephens. 

Journal  of  the  Institute  of  Petroleum,  Vol  54,  No 

539,  p  310-325,  November  1968.  8  fig,  11  tab,  8 

ref. 

Descriptors:    *Oils,    'Weathering,    Sulfur,    Aging 
(Physical),  Specific  gravity,  Viscosity. 
Identifiers:  'Crude  oil,  'Fuel  oil,  'Oil  characteriza- 
tion, Sludge,   Vanadium,  Nickel,  Paraffin,  Spills, 
Wax,  Boiling  point,  Residues 

A  number  of  characteristics  of  crude  oils,  crude  oil 
sludges,  and  fuel  oils  are  discussed  relative  to 
methods  of  characterizing  oil  spills.  Oil  may  be 
distinguished  by  wax  content,  boiling  points,  sulfur 
content,  asphaltene  content,  and  other  qualities. 
However,  studies  of  samples  from  the  Torrey 
Canyon  wreck  have  shown  that  weathering  modi- 
fies many  of  these  values.  The  studies  also  showed 
that  nickel,  vanadium,  and  n-paraffin  contents  are 
not  affected  by  weathering.  A  scheme  is  presented, 
based  upon  these  parameters  together  with  values 
of  sulfur  content,  for  identifying  some  weathered 
crudes.  (Little-Battelle) 
W71-I  1678 


THIN-LAYER  CHROMATOGRAPHY  OF  CAR- 
BON ADSORPTION  EXTRACTS  PRIOR  TO 
GAS  CHROMATOGRAPHIC  ANALYSIS  FOR 
PESTICIDES, 

Robert  A.  Taft  Sanitary  Engineering  Center,  Cin- 
cinnati.     Ohio.      Water      Pollution      Surveillance 
System. 
Doris  Smith,  and  James  Eichelberger. 


Journal  Water  Pollution  Control  Federation,  Vol 
37,  No2,p  77-85,  January  1965.  4  fig,  4  tab,  5  ref. 

Descriptors:  'Gas  chromatography,  'Separation 
techniques,  'Analytical  techniques,  Aldrin,  Diel- 
drin,  Heptachlor,  DDT. 

Identifiers:  'Thin  layer  chromatography,  Lindane, 
Carbon  chloroform  extract  (CCE),  Steam  distilla- 
tion, Column  chromatography.  Carbon  adsorption. 
Cleanup. 

In  order  to  measure  trace  quantities  of  organic 
pesticides  in  complex  mixtures,  cleanup  and 
separation  methods  are  needed.  Preliminary  in- 
vestigations, using  these  methods,  were  made  of 
three  procedures:  steam  distillation,  column  chro- 
matography, and  thin-layer  chromatography.  Only 
thin-laye  r  chromatography  showed  enough 
promise  as  a  cleanup  and  separation  procedure  to 
merit  further  study.  A  more  thorough  investigation 
of  the  TLC  method  offers  the  following  advantages 
over  previous  methods:  (  I  )  the  quantitative  deter- 
mination of  chlorinated  pesticides  in  a  complex 
mixture  is  more  accurate,  (2)  a  larger  variety  of 
pesticides  can  be  identified  and  quantified,  and  (3) 
it  provides  corroborative  evidence  of  the  presence 
or  absence  of  a  particular  pesticide.  Two  figures  il- 
lustrate gas  chromatograms  of  the  separated  pesti- 
cides. (McCann-Battelle) 
W7I-11679 


QUANTITATIVE  CONTENT  OF  PHENOL- 
DESTRUCTIVE  BACTERIA  IN  THE  DESNA 
RIVER  WATER  IN  CONNECTION  WITH  ITS 
CONTAMINATION  BY  PHENOLS, 

Joint  Publications  Research  Service,  Washington, 

DC. 

D.Z.Gak. 

Available  from  the  National  Technical  Information 

Service  as  JPRS-44961 ,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  JPRS-44961,  April  5,  1968.  5  p,  3 

tab,  3  ref. 

Descriptors:    'Phenols,    'Bioindicators,    Bacteria, 

Industrial  wastes. 

Identifiers:       'Phenol       bacteria,       Desna      River 

(U.S.S.R.).U.S.S.R. 

Water  samples  were  collected  from  three  locations 
of  the  Desna  River  and  analyzed  for  phenol- 
destructive  bacteria  to  determine  whether  these 
bacteria  can  be  used  as  an  index  of  phenol  con- 
tamination in  water.  The  results  showed  that  small 
quantities  of  the  bacteria  (  up  to  1 00  cells/ml )  were 
present  throughout  the  examined  sections  of  the 
Desna  River  and  its  tributaries.  However,  sections 
that  were  contaminated  with  phenol  showed  sharp 
increases  in  phenol-destructive  bacteria  numbering 
in  the  thousands  of  cells/ml  It  is  concluded  on  the 
basis  of  the  outcomes  of  chemical  and  bacteriologi- 
cal tests  that  these  bacteria  may  be  useful  as  indica- 
tors of  phenol  contamination  (  Little-Battelle  ) 
W71-U680 


SPECIFIC  ION  ELECTRODES, 

For  primary  bibliographic  entry  see  Field  02K. 
W71-1  1684 


HOW  AERIAL  PHOTOGRAPHS  CAN  IDENTI- 
FY AND  MEASURE  POLLUTANTS, 

Cornell  Aeronautical  Lab  ,  Buffalo,  NY. 
Kenneth  R.  Piech. 

Public  Works,  Vol.  101,  No.  3,  p  68-71,  March 
I  970.  4  fig. 

Descriptors:      'Pollutant      identification,      'Aerial 

photography,  'Mathematical  methods.  Municipal 

wastes.  Industrial  wastes.  New  York,  Algae,  Water 

pollution. 

Identifiers:  Niagara  River. 

Aerial  photography  can  be  used  to  both  measure 
and  quantify  pollutants  in  waterways.  It  has  the 
potential  of  providing  pollution  data  for  an  entire 
waterway  rather  than  isolated  points  and  is  often 
able  to  pinpoint  the  source  of  a  particular  pollu- 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  of  Pollutants 


tant.  The  method  is  based  on  the  fact  that  every 
substance  has  a  characteristic  spectral  curve  by 
which  it  can  be  identified.  By  using  specially  con- 
structed spectral  filters,  photographs  can  be  taken 
in  which  light  outside  a  given  range  of  wavelengths 
(the  spectral  curve  of  the  pollutant  to  be  identified 
falls  within  the  range)  is  filtered  out.  On  the 
developed  photograph,  the  pollutant  then  shows  up 
lighter  and  its  quantity  can  be  determined  by 
mathematical  analysis,  in  parts  per  million,  for  ex- 
ample. In  reality,  it  would  be  impractical  to  con- 
struct filters  for  each  pollutant,  since  many  sub- 
stances have  very  similar  spectral  curves.  Thus,  the 
practicality  of  singling  out  a  specific  pollutant  is 
largely  governed  by  its  type  compared  with  the 
combinations  of  other  pollutants  that  may  also  be 
present.  Because  the  type  of  pollutant  is  often 
known,  the  ability  to  track  it  by  photography  is 
probably  of  more  importance  The  method  can  also 
be  used  to  measure  algal  concentrations.  (Morl- 
land-Battclle) 
W71-1  1685 


REMOTE  MEASUREMENT  OF  OCEAN  COLOR 
AS  AN  INDEX  OF  BIOLOGICAL  PRODUCTIVI- 
TY -  A  PRELIMINARY  SUMMARY  REPORT, 

Woods  Hole  Oceanographic  Institution,  Mass. 

George  L.  Clarke,  Gifford  C.  Ewing,  and  Carl  J 

Lorenzen 

Proceedings  of  the  Sixth  International  Symposium 

on  Remote  Sensing  of  Environment,  Vol    II,  p  99  I  - 

1001,  October  13,  14,  15,  16,   1969.  7  fig,  I   tab,  3 

ref 

Descriptors  'Aquatic  productivity,  'Spectrome- 
ters, 'Remote  sensing.  Infrared  radiation.  Water 
temperature,  Chlorophyll,  Color,  Oceans 

Spectra  of  an  ocean  site  40  degrees  N  6X  degrees  W 
were  collected  with  an  electro  optical  airborne 
spectrometer  in  an  attempt  to  determine  whether 
small  differences  between  low  concentrations  of 
chlorophyll  are  associated  with  detectable  shifts  in 
the  color  of  light  backscattered  from  beneath  the 
ocean  and  whether  such  changes  arc  measurable  at 
higher  altitudes  The  target  area  encompassed  two 
distinct  water  types,  one  typical  of  the  sterile  Gulf 
Stream,  the  other  more  typical  of  the  fertile  water 
over  fishing  banks  Overflights  were  made  at  500, 
1 ,000,  2.000,  5,000.  and  1  0.000  feet.  Simultaneous 
surface  temperatures  were  taken  to  position  the 
spectra  over  the  two  water  masses  Temperature 
and  chlorophyll  samples  were  also  taken  from  a 
ship  located  in  the  area  The  two  sets  of  data  were 
to  be  compared  The  data  collected  from  the  over- 
nights showed  that  in  all  hut  one  case,  high  color 
ratio  coincided  with  cold  water  and  low  color  ratio 
with  warm  water  As  flight  altitude  increased,  dif- 
ferences in  color  ratios  were  somewhat  diminished 
Although  extensive  comparison  of  color  ratios  with 
chlorophyll  and  associated  carlenoids  contents  was 
not  possible,  it  is  probable  that  these  substances 
were  the  primary  cause  of  color  differences. 
Remote  sensing  appears  to  hold  promise  for  mom 
toring  the  biological  productivity  of  the  oceans 
(I  ittlc-Ballelle) 
W7I-I  16X6 


A  COMBINATION  OF  RING-OVEN  AND  CIR- 
CULAR CHROMATOGRAPHY  OF  TRACE 
METAL  ANALYSIS. 

Dalhousic  Him  .  Halifax  (Novsi  Scotia)  Dept  of 
C'hcmistr) 

l<  V\    Frei.  and  C  A  Stockton 
Mikrochimicii  Acta,  p   II9A-I203.   1969    l   fig,  2 
tab.  2(1  ret 

Descriptors  •Chroni.ilogr.iph>.  'Cobalt,  "Copper, 
•Iron.  Truce  elements.  Algae.  Sea  water.  Fresh 
walei 

Identifiers  'Nickel.  Detection  liiiiiis.chcniK.il  in- 
terferences 

A   chromatographic   method   foi    metal  chelates  of 
pyridine  2-aldcnyde-2quinolylhydra/one    <  PAQH  i 
has  been  adapted  to  the  ring-oven  technique    Ad 
i. inl.igc  has  been  lakcn  ol  the  large  difference  in  Kf 


values  of  the  cobalt,  copper,  nickel  and  iron  (III) 
chelates  on  alumina,  the  acid  stability  of  the  cobalt 
PAOH  complex,  selective  formation  of  chloride 
complexes  of  these  metals  and  the  use  of  specific 
spray  reagents  for  copper  and  iron,  such  as  ru- 
beanic  acid  and  KSCN  to  develop  a  simple  and 
rapid  field  method  for  trace  metal  analysis  Quan- 
titative estimation  of  these  four  metals  with  an  ac- 
curacy ranging  from  5.0  to  12  percent  has  been 
carried  out  in  less  than  30  minutes.  Detection  limits 
were  found  to  be  about  0.01  microgram  for  nickel. 
0.00X  microgram  for  copper  and  iron  and  0.005 
microgram  for  cobalt  Other  ions  did  not  interfere 
in  up  to  10-fold  excess.  The  suitability  of  this 
method  for  field  work  was  tested  by  monitoring 
trace  metals  in  fresh  and  sea  water  supplies  and  in 
algae.  (Littlc-Battcllc) 
W71-I  16X7 


AUTOMATED       NUTRIENT       ANALYSES       IN 
OCEANOGRAPHY, 

Coast  Guard,  Washington,  DC   Office  of  Research 

and  Development. 

Neil  R   Anderson. 

Oceanology  International,  Vol    5,  No.  9,  p  26-2X, 

September  1970.  2  fig. 

Descriptors:   'Nutrients,  'Automation,  'Data  col- 
lections,   'Colorimetry,    Seawater,   Chlorine,   Ox- 
ygen,     Nitrogen.      Phosphorus.      Silicon,      Nitrite, 
Nitrate,  Pumps. 
Identifiers:  'Peristaltric  pump.  'Recorders. 

A  shipboard,  automated,  nutrient-analyzer  system 
is  described.  This  system  circumvents  the  problems 
of  manual  analyses  at  sea  or  of  sample  preservation 
for  analysis  on  return.  Samples  can  be  analyzed  at  a 
rate  of  at  least  20  per  hour,  compared  to  50  to  55 
per  day  in  a  shore-based  laboratory  Results  have 
been  shown  to  match  those  of  shore-based 
analyses.  The  system  operates  by  drawing  solutions 
from  reagent  and  sample  reservoirs  through  a 
peristaltic  pump.  Precisely  measured  amounts  of 
reagents  and  samples  are  introduced  into  manifolds 
constructed  for  particular  chemical  analysis.  1  here 
the  solutions  arc  combined  and  mixed  and  the  reac- 
tions of  a  particular  analysis  occur.  The  reaction 
mixture  is  then  fed  through  a  colorimeter  having  a 
continuous  How  cell,  and  the  resulting  \oltage  out- 
put appears  in  analog  format  on  a  stnpchart 
recorder.  The  system  can  be  extended  by  convert- 
ing the  data  to  more  desirable  form  and  either  dis- 
playing them,  punching  them  into  paper  tape,  or 
both  (Mortland-Baltellc) 
W7I-I  169  1 


THE  USE  OF  ARTIFICIAL  SUBSTRATES  IN 
POLLUTION  SURVEYS, 

Federal    Water    Quality    Administration.    Dululh. 
Minn   Water  Quality  lab 
John  W    Arthur,  and  William  B.  Horning.  II 
American  Midland  Naturalist.  Vol.  X2.  No.   I .  p  83- 
89,  July  1969.  2  fig.  3  tab.  6  ref. 

Descriptors  'Benthic  fauna.  'Bioindicators,  'Mis- 
sissippi River.  Chlorophyll.  Sewage  bacteria.  Min- 
nesota. Stoneflics,  Mayflies.  Midges.  Amphipoda, 
lsopods.  Oligochactes.  Nematodes.  Water  pollu- 
tion cources.  Periphyton.  Water  quality.  Snails. 
Clams. 

Identifiers.  'Artificial  substrates.  'Minnesota 
River.  Chlorophyll-a.  Triehoplers,  Rhagionidac. 
Simuliidac,  Psephenidae,  Corixidae,  Turbellaria. 
I  inipcts 

Artificial  substrates  were  suspended  in  the  Mm 
nesota  and  Mississippi  Rivers  in  the  vicinity  of  Mm 
licapolis-St  Paul  to  compare  the  organisms  col 
leeted  with  those  collected  by  routine  bottom  sam- 
pling techniques.  I  he  artificial  substrates  were  con 
smiled  of  six  musonile  boards  2  75  inches  square 
and  separated  b>  niasonitc  spacers  I  25  inches 
square,  five  of  the  artificial  substrates  were  spaced 
evenly  across  the  river  two  feet  below  the  watet 
surface  at  each  sampling  location.  The  samplers 
were  placed  at  I  2  stations  on  the  Mississippi  and  at 
six   locations  on   the   Minnesota   River  during  Jul) 


and  August  1965  I  he  samplers  were  red 
during  October  and  November  of  1965  and  the 
contents  analyzed  The  topmost  plate  on  each  sam- 
pler was  used  for  chlorophyll-a  analysis.  The 
remaining  plates  were  scraped  and  the  contents 
■vieved  through  a  standard  No  30  sieve,  preserved, 
sorted,  and  counted.  Microscopic  examination  was 
used  to  identify  sewage  fungi  1  he  benthos 
recovered  from  the  Mississippi  River  substrates 
reaffirmed  the  zones  of  water  quality  defined  by 
results  from  conventional  bottom  sampling 
techniques,  and  analysis  of  chlorophyll-a  indicated 
a  progressive  increase  in  periphyton  crop  below  the 
major  contributors  of  organic  pollution  The  num- 
bers and  kinds  of  benthic  animals  gathered  from 
the  Minnesota  River  substrates  differed  from 
results  obtained  from  conventional  bottom  sam- 
pling methods,  and  suggest  that  the  factor  limiting 
river  biota  is  a  lack  of  suitable  natural  habitats 
rather  than  chemical  quality  (  Littlc-Battcllc  ) 
W71-1  1696 


ULTRA-VIOLET  SPECTRA  OF  METAL  CYA- 
NIDES, 

Poona  Univ.,  (India).  Dept  of  Inorganic  and  Physi- 
cal Chemistry. 

D.  K.  Kalani,  and  M.  A   Matin 

Laboratory  Practice.  Vol  IX,  No.  3.  p  275-278. 
1 969.  4  fig.  1  tab.  I  2  ref. 

Descriptors:  'Trace  metals.  'Spectrophotometry. 
'Ultraviolet  radiation.  Copper.  Gold,  Manganese. 
Chromium.  Iron,  Cobalt.  Nickel.  Infrared  radia- 
tion. 

Identifiers:  'Cyanides.  'Cadmium.  'Mercury. 
Silver.  Zinc.  Platinum,  Palladium.  Copper  c>a- 
nides.  Gold  cyanides.  Manganese  cyanides. 
Chromium  cyanides.  Cobalt  cyanides.  Nickel  cya- 
nides. Silver  cyanides.  Zinc  cyanides.  Cadmium 
cyanides.  Mercury  cyanides.  Platinum  cyanides. 
Palladium  cyanides 

AR  grade  salts  were  used  to  prepare  solid  and 
aqueous  samples  of  copper  cyanides,  silver  cya- 
nides, gold  cyanides,  zinc  cyanides,  cadmium  cya- 
nides, mercury  cyanides,  manganese  cyanides, 
chromium  cyanides,  iron  cyanides,  cobalt  cyanides, 
nickel  cyanides,  platinum  cyanides,  and  palladium 
cyanides  tor  use  in  studying  their  ultraviolet  spec- 
tra. A  Beckman  DK-2  ratio  recording  spec- 
trophotometer was  used  to  make  the  measure- 
ments, and  the  results  obtained  were  compared 
with  others  in  the  literature  In  addition,  the  uv 
spectra  were  compared  with  the  infrared  spectra. 
The  experimental  data  show  good  agreement  with 
published  results.  Analysis  of  energy  levels  based 
on  probable  stereochemistry  showed  that  there  is 
no  simple  relation  of  the  intense  charge  transfer 
bands  with  metal  ligand  frequency  and  the  stability 
constants  (  Littlc-Battcllc ) 
W7I-I  1697 


DRY  ICE  HOMOGENIZATION  PROCEDURE 
FOR  FISH  SAMPLES  IN  PESTICIDE  RESIDUE 
ANALYSIS. 

Bureau  of  Sport  Fisheries  and  Wildlife.  Columbia. 

Mil   Fish-Pesticide  Research  Lab 

P   F..  Bcnvillc.Jr   and  R.  C I indie 

Journal  of  Agricultural  and  Food  Chemistry.  Vol. 

IX.  No.  5.  p  94X-949.  September-October   1970.  6 

ref 

Descriptors  'Fishes.  Pesticide  residues.  Bioassay. 
DDI 

Identifiers:  'Homogenizalion,  'Sample  preserva- 
tion  DDI  .  DDD 

fish  samples  to  be  used  in  pesticide  residue 
analyses  can  be  more  easily  homogenized  h\  the 
following  procedure.  Section  the  frozen  fish  into 
pieces  1/2  \  1/2  x  I  inch  Break  the  dry  ice  into  1/2 
inch  chunks  and  add  an  amount  equal  to  or  exceed 
nig  the  weight  of  the  fish  sample  to  a  blender.  Pul- 
verize the  dry  ice  ami  the  sample  in  the  blender 
until  a  fine  powder  is  formed.  Pour  the  pulverized 
mixture  in  a  plastic  bag.  close  with  a  rubber  band, 
and  place  in  a  freezer  and  allow  7  hours  for  the  dry 
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to  sublimate.  This  method  has  proved  simpler 
just  as  effective  as  methods  employing  desic- 
ts.  (Little-Battelle) 
1-11699 


METHOD  OF  SEPARATING  INVER- 
JRATES  FROM  SAMPLES  OF  AQUATIC 
FETATION, 

istry  of  Agriculture.  Fisheries  and  Food,  Lon- 
( England).  Salmon  and  Freshwater  Fisheries 

I  Cross,  and  C.  K.  Minns. 

oratory  Practice.  Vol.   18,  No.  3,  p  315-316, 

9.  3  fig.  1  tab. 

criptors:    'Invertebrates,    'Submerged    plants, 

mpling.      Laboratory      equipment,      Mollusks, 

ms.  Crustaceans,  Insects. 

itifiers:     Sample     preparation.     Weed     sorter. 

lers. 

apparatus  was  constructed  for  separating 
ilic  invertebrates  from  submerged  vegetation. 
:r  the  collected  samples  were  preserved  in  a  10 
cnt  formalin  solution  for  a  week,  portions  were 
cd  in  the  apparatus  which  consist  of  a  specially 
gncd  container  through  which  air  and  water 
cd.  The  air  provided  agitation  of  the  plants, 
the  water  flow  carried  the  organisms  to  a  filter, 
mination  of  the  vegetation  after  treatment 
ted  that  the  method  was  highly  efficient  in 
Dving  the  organisms  and  much  faster  than 
ual  methods.  (  Little-Battelle ) 
l-l  1701 


ERM1NATION  OF  NITRATE  IN  WATERS 
H  THE  NITRATE-SELECTIVE  ION  ELEC- 
>DE, 

:onsin  Univ..  Madison.  Dept.  of  Soils. 
I  Keeney,  B  H   Byrnes,  and  J.  J  Genson. 
lyst.  Vol   95.  No.  I  1  29.  p  383-386.  April  1970. 
|  7  rcf. 

.riplors:     'Nitrates.     'Nitrogen.     'Electrodes, 
mical  analysis.  Groundwater.  Surface  waters, 
lificrs   Ion-selective  electrodes. 

Orion  selective-ion  nitrate  electrode  for  dcter- 
ition  of  nitrate-nitrogen  in  water  was  tested 
the  results  compared  with  those  obtained  by 
loldisufphonie  acid  and  steam  distillation 
cdurcs  Recovery  of  added  nitrate-nitrogen 
cd  from  83  to  105  percent  with  the  ion  elec- 
S.  However,  results  obtained  on  ground  and 
ice-water  samples  were  consistently  lower  than 
l"  obtained  by  the  other  two  methods.  The  ion 
Irode  may  be  useful  for  routine  analysis  of  well 
surface  waters  with  nitrate-nitrogen  concentra- 
i  above  10  mg/liter.  (  Little-Battcllc) 
-11702 


SOLVED  OXYGEN  SAMPLER. 

tew  .iter    Treatment    Engineer.    San    Antonio. 

primary  bibliographic  cntn  sec  Field  07B. 
-I  1703 


KRIMF.NTAL  ABSORPTION  OF  DIEIDRIN 

.HLORELLA. 

ida  Univ..  Gainesville    Pesticide  Research  Lab. 

isB.  Wheeler 

nal  of  Agricultural  and   Food  Chemistry.  Vol 

Mo  3.  p  4  16-419.  May-Jun  1970.  I  fig.  2  tab.  S 


Tiptors:    'Chlorclla.    'Pesticide    residues.    Ah- 
lion.     Carbon     radioisotopes.     Radiochemical 
rsis.  Tagging.  Cultures.  'Dieidrin. 
lificrs  Chlorclla  pyrcnoidosu. 

tickle  absorption  experiments  were  conducted 
(posing  Chlorclla  pyrenoidosa  to  l4C-labclled 
bin.  Flasks  containing  150  nil  of  sterile 
ol  s  medium  were  inoculated  chlorclla  and  al- 
d  to  culture  for  four  days  prior  lo  addition  of 


dieidrin  at  an  initial  concentration  of  0.3  ppm. 
Samples  were  taken  at  0,  6,  12,  24,  36,  48,  and  72 
hours  after  the  start  of  the  uptake  studies  and 
analyzed.  The  analysis  was  carried  out  by  multiply 
extracting  the  cells,  digesting  them,  and  analyzing 
the  cxtractants  and  digested  material  with  a  scintil- 
lation counter.  The  absorption  measurements 
showed  that  the  quantity  of  radiolabeled  dieidrin 
per  cell  increased  with  time.  The  labeled  dieidrin 
became  more  difficult  to  extract  with  time  indicat- 
ing movement,  perhaps  into  subcellular  organelles. 
These  two  facts  support  the  belief  that  dieidrin  is 
absorbed  by  Chlorclla.  The  results  suggest  that 
utilization  of  algae  as  a  pesticide  scavenger  should 
be  investigated.  (Little-Battelle) 
W71-1  1704 


A  NORTH  AMERICAN  TRICHOPTERAN 
LARVA  WHICH  FEEDS  ON  FRESHWATER 
SPONGES  (TRICHOPTERA:  LEPTOCERIDAE; 
PORIFERA:  SPONGILLIDAE), 

California   Univ.,   Davis.   Dept.  of  Water  Science 

and  Engineering. 

D.  R.  Hciman  and  A.  W.  Knight. 

The  American  Midland  Naturalist.  Vol  84.  No  I.  p 

278-280,  Jul  1970.  1  fig,  5  ref. 

Descriptors:  'Food  chains,  'Larvae. 

Identifiers:  'Trichoptera,  Sponges,  Athripsodes  sp. 

Larvae  of  the  trichoptera  Athripsodes  sp,  feed  on 
the  tissues  and  spicules  of  fresh  water  sponges.  The 
verification  was  made  by  examining  the  gut  con- 
tents of  larvae  which  were  apparently  feeding  on 
the  aponges.  (Little-Battelle) 
W71-I  1705 


RAPID  DETECTION  OF  MICROORGANISMS 
IN  AEROSPACE  WATER  SYSTEMS, 

Aerospace  Medical  Research  Labs  ,  Wright-Patter- 
son AFB,  Ohio. 

G.  V.  Levin,  E.  Usdin.  and  A.  R.  Slonim. 
Aerospace  Medicine.  Vol  39,  p  14-16.  Jan  1968.  2 
fig.  2  tab,  5  ref 

Descriptors:  'Bioluminescence.  'Water  pollution. 
Potable  water.  Assay.  E  coli.  Chlorclla.  Proto/oa. 
Fungi.  Cultures.  Clostridium.  Pseudomonas, 
Streptococcus. 

Identifiers:  'Adenosine  triphosphate.  Corynebac- 
tcrium  striatum.  Bacillus  subtihs,  Clostridium 
sporogenes.  Streptococcus  salivarius.  Staphylococ- 
cus epidermidis,  Pseudomonas  fluoresceins, 
Chlorclla  pyrenoidosa.  Saccharomyces  cerevisiac, 
Tctrahymena  pyriformis. 

Microbial  contamination  of  water  supplies,  espe- 
cially those  in  manned  spacecraft,  may  be  quickly 
detected  by  using  the  firefly  biolumincsccnse  assay 
for  adenosinetnphosphatc  (ATP).  The  method  in- 
volves extracting  the  microbial  ATP  from  the  water 
sample,  inserting  the  cxtractanl  and  reaction  mix- 
ture in  a  light  sensing  instrument,  injecting  the  sam- 
ple into  the  reaction  mixture,  and  measuring  the 
peak  light  intensity  which  is  proportional  to  the 
quantity  of  A  IP  present  ll  is  possible  to  detect  as 
little  as  .0000007  micrograms  of  ATP  which  is 
equivalent  to  about  100  cells  of  E.  coli  or  one 
Telraphymena  cell.  Experiments  were  conducted 
with  several  bacteria,  an  algae,  a  fungus,  and  a 
proto/oa  to  establish  the  equivalence  between 
amount  of  ATP  and  cell  count.  (  Little-Battelle) 
W7I-1  1706 


A  CLOSED  CULTURE  VESSEL  FOR  COLONY 
COUNTS  OF  ANAEROBIC  BACTERIA.  WITH  A 
NOTE  ON  ISOLATION  FROM  A  MIXED  POPU- 
LATION. 

Agricultural    Research    Council.    Babraham    (En- 
gland). Inst,  of  Animal  Phvsiologv. 
R.W.White. 

Laboratory  Practice.  Vol  19.  No  2.  p  1X0.  189. 
1970.  I  fig.  5  ref. 

Descriptors:  'Isolation.  'Anaerobic  bacteria.  Cul- 
tures. Sampling,  laboratory  equipment. 
Identifiers:  CulUiring  vessels. 


The  design  and  use  of  a  special  flask  for  making 
colony  counts  of  anaerobic  bacteria  is  described. 
The  vessel  has  a  flat  circular  chamber  27  mm  in 
diameter  and  12  mm  deep,  with  a  capacity  of  1 0- 1  1 
ml.  The  entrance  tube  is  40  mm  long  by  16  mm 
diameter.  The  vessel  avoids  the  disadvantages  of 
roll  bottles  which  require  continuous  gas  flow  with 
consequent  risk  of  contamination  and  difficulty  of 
visual  counting.  A  method  is  described  for  using 
the  vessel  for  making  colony  counts  and  for  isolat- 
ing colonies  from  mixed  populations.  (Little-Bat- 
telle) 
W71-1  1708 


ENTEROPATHOGENIC  ESCHERICHIA  COLI 
SEROTYPES  FOUND  IN  SEWAGE  LAGOONS 
(WASTE  STABILIZATION  PONDS)  IN  NORTH 
DAKOTA, 

North  Dakota  State  Dept.  of  Health,  Grand  Forks. 
Div.  of  Labs. 

Arthur  A.  Gustafson  and  James  B.  Hundley. 
Health  Laboratory  Science,  Vol  6,  No  I,  p  18-21, 
Jan  1969.  2  tab,  12  ref. 

Descriptors:  *E.  coM,  'Sewage  lagoons.  Isolation, 

Cultures,      Sampling,      Fluorescence.      Domestic 

wastes.    Industrial    wastes.    Sewage,    Waste    water 

treatment. 

Identifiers:  'Fluorescence  antibody  techniques. 

Periodic  samples  from  five  sewage  lagoons  were 
collected  by  grab  and  a  modified  gauze  pad 
techniques  to  determine  the  serotypes  of  E  coli 
present.  Four  of  the  lagoons  were  large  and 
received  domestic  sewage;  the  fifth  also  received 
industrial  wastes  (potato).  Two-hundred  twenty- 
four  samples  were  collected  and  649  en- 
teropathogenic  E.  coli  isolated  and  identified  by  a 
combination  of  modified  culture  and  fluorescent 
antibody  techniques.  All  ten  serotypes  of  en- 
teropathogenic  E.  coli  were  identified.  There  ap- 
pears to  be  a  correlation  between  lagoon  si/e  and 
isolation  rate;  however,  there  was  no  significant  dif- 
ference in  the  isolation  rate  of  the  lagoon  receiving 
industrial  wastes  compared  to  the  others  The  most 
frequently  found  serotype  was  0124BI5  followed 
by  0 1  24:B  1  7.  Serotype  086:B7  was  least  abundant 
The  studies  suggest  that  sewage  lagoons  constitute 
a  potential  reservoir  of  enteropathogenic  E  coli. 
(Little-Battelle) 
W71-1  1709 


BLACK  SEA  MICROORGANISMS  GROWING 
ON  HYDROCARBONS, 

Institute  of  Biology  of  Southern   Seas.  Sevastopol 

(USSR). 

O.  G.  Mironov. 

Mikrobiologiya,  Vol  38.  No  4,  p  608-610.  Jul-Aug 

1969.  I  tab,  10  ref. 

Descriptors:  'Oil  wastes.  'Pseudomonas.  'Water 
purification.  Cultures.  Volumetric  analysis.  Indus 
trial  wastes.  Domestic  wastes.  Sea  water.  Nutrients, 
Biodegradalion.  Isolation.  Oil.  Oily  water. 
Identifiers:  'Hydrocarbons.  Black  Sea.  Bacterium. 
Pseudohacterium.  Vibrio.  Achromobacter. 

Micrococcus.  Bacillus.  Spirillum.  Sarcina.  Bacteri- 
um cycloclastcs.  Bacterium  aerophilium.  Bacteri- 
um sulfureum.  Bacterium  album.  Bacterium 
aliphaticum.  Bacterium  thalassium.  Bacterium  can- 
dicans.  Pseudohacterium  brevis,  Pseudohacterium 
roseo-albuni,  Pseudohacterium  funduliformis, 
Pseudohacterium  methyiicum,  Pseudohacterium 
biforme.  Pseudohacterium  cocciformis,  Pseu- 
dohacterium desmolyticum.  Pseudomonas  sinuosa. 
Pseudomonas  desmolyticum.  Pseudomonas 

liquida.  Pseudomonas  radiobacter.  Pseudomonas 
liquefaciens.  Vibrio  cunaetus.  Vibrio  adaptatus. 
Vibrio  pcrcolans.  Vibrio  aquatilis.  Vibrio  alhis. 
Spirillum  tenue.  Achromobacter  desmoliticum. 
Achromobacter  tiogens.  Achromobacter 

ubiduitum,  Achromobacter  fermentationes. 
Achromobacter  ambiguum.  Sarcina  lutea. 
Micrococcus  albalus.  Micrococcus  sphaeroides. 
Bacillus  solidus. 

from  Black  Sea  water,  microorganisms  were  iso- 
lated    which    are     able     to    grow     on     petroleum 
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hydrocarbons  and  petroleum  products  as  a  sole 
source  of  carbon  and  energy.  The  microorganisms 
belong  to  the  genera:  Bacterium,  Pseudobacterium, 
Pseudomonas,  Vibrio,  Achromobacter,  Micrococ- 
cus, Bacillus,  Spirillum,  and  Sarcina.  This  suggests 
participation  of  this  group  of  microorganisms  in  the 
self-purification  of  petroleum  products  from  sea 
water.  It  is  also  suggested  that  such  self-purification 
may  be  inhibited  by  the  entrance  of  other  sources 
of  organic  matter  into  the  sea.  (Mortland-Battelle) 
W7I-1 1712 

CHARACTERIZATION  OF  GAS  OIL  STOCKS: 
AN  INTEGRATED  ANALYSIS, 

Arco  Chemical  Co.,  Philadelphia,  Pa. 

M.  E.  Fitzgerald,  J.  L.  Moirano,  H.  Morgan,  and  V. 

A.Cirillo. 

Applied  Spectroscopy,  Vol  24,  No   I,  p   106-114, 

January-February  1970.5  fig,  9  tab,  15  ref. 

Descriptors.  *Oil  industry,  *Spcctroscopy, 
•Chromotography,  'Aromatic  compounds, 
Separation  techniques.  Ultraviolet  radiation,  X-ray 
analysis,  Sulfur. 

Identifiers:  'Oil  characterization.  Refineries,  Mass 
spectroscopy.  Liquid  chromatography,  Isoparaf- 
fins,  Cycloparaffins,  Paraffins,  Hydrocarbons. 

A  combination  of  analytical  techniques  may  be 
used  to  characterize  gas  oil  stocks,  cither  virgin, 
catalytically  cracked,  or  a  blend  of  both.  Distilla- 
tion data  arc  determined  by  an  Atlantic  Vac-Assay. 
Sulfur  content  is  determined  by  combustion  or  X- 
ray  fluorescence  techniques.  Aromatic  ring  analy- 
sis is  conducted  by  ultraviolet  techniques.  Mass 
spectrometer  analysis  of  aromatic  and  nonaromatic 
fractions,  which  have  been  separated  by  a  liquid 
chromatographic  procedure,  coupled  with  ul- 
traviolet analysis  and  molecular  sieve  separation 
yields  the  percent  of  n-paraffins.  Since  sulfur  com- 
pounds contribute  to  the  uv  spectrum,  corrections 
can  be  made  when  the  sulfur  content  is  known.  The 
integration  of  the  data  allows  a  complete  charac- 
terization of  the  gas  oil  stocks.  (Little-Battelle) 
W71-1  1714 


MICROBIAL  DISTRIBUTION  IN  OCEAN 
WATER  RELATIVE  TO  NUTRIENTS  AND 
FOOD  SOURCES, 

California    Univ.,    San    Diego,    La    Jolla,    Inst,    of 
Marine  Resources. 
Osmund  Holm-Hanscn. 

Available  from  the  National  Technical  Information 
Service  as  CONF-7003  15-1 ,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  UCSD  I0P20-73;  Presented  at 
the  International  Symposium  on  Biological  Sound 
Scattering  in  the  Ocean,  Mar  3  1-  Apr  2,  1970,  Air- 
lie  House  Conference  Center,  Warrenton,  Virginia. 
23  p.  4  fig,  31  rcf. 

Descriptors:  'Bacteria,  'Protozoa,  'Nutrients, 
•Food  chain,  'Distribution  patterns,  Phaeophyta, 
Zooplankton.  Dinoflagellates,  Seawatcr, 

Phosphates,       Biomass,       Phytoplankton,       Light 
penetration.    Chlorophyll,    Fluoromctry,    Organic 
matter.  Carbon,  Respiration,  Nitrates.  Copcpods. 
Identifiers:    Metozoa.  Ceratium   furca.   Adenosine 
triphosphate. 

The  distribution  and  origin  are  discussed  of  organic 
substrates  which  may  be  important  as  food  sources 
for  the  macro-zooplankton  and  other  meta/oans  in 
deep  ocean  water  Adenosine  triphosphate  deter- 
minations indicate  that  there  is  a  microbial  popula- 
tion in  deep  water  which  contains  between  1  to  5 
percent  of  the  total  particulate  organic  carbon  The 
respiratory  activity  of  this  biomass  is  estimated  to 
be  about  10  to  50  microliters  02/liter/ycar,  which 
compares  favorably  with  respiratory  estimates 
based  on  oxygen  electrode  measurements,  electron 
transport  activity,  and  heterotrophic  C02  uptake. 
The  distribution  of  phytoplankton  in  the  euphotic 
zone  is  discussed  briefly  as  it  is  influenced  by 
nutrients,  light,  or  grazing.  Field  observations  of 
phytoplankton  biomass  generally  indicates  concen- 
trations of  algal  carbon  which  are  below  those 
minimum      concentrations      required      for      good 


copepod  growth  as  based  on  laboratory  data.  This 
disparity  might  be  resolved  if  phytoplankton  were 
distributed  in  patches  or  layers  normally  over- 
looked when  determining  chlorophyll  concentra- 
tions with  depth.  Continuous  chlorophyll  profiles 
obtained  by  in  vivo  fluoromctric  measurements  do 
indicate  such  a  marked  layering  of  algal  cells. 
(Mortland-Battelle) 
W71-I  1715 


HEAT  SHOCKED  BACILLUS  SUBTILIS 
SPORES  AS  AN  INDICATOR  OF  VIRUS  DISIN- 
FECTION, 

North  Carolina  Univ.,  Chapel   Hill.   Dept.  of  En- 
vironmental Sciences  and  Engineering. 
Gary  H.  Tocnniessen,  and  Donald  J.  Johnson. 
Journal  of  the  American  Water  Works  Association, 
Vol  62,  No  9,  p  589-593,  Sep  1970.  1  fig,  2  tab,  17 
rcf. 

Descriptors:  'Enteric  bacteria,  'Sewage  effluents, 
'Bioindicators,  'Viruses,  Water  quality,  Chlorina- 
tion,  Colorimctry,  Cultures. 
Identifiers:  'Bacillus subtilis.  Hepatitis. 

It  is  suggested  that  water  transmission  of  viruses 
can  occur  without  detection  because  of  an  inability 
to  culture  viruses  from  dilute  solution  and  because 
of  the  inadequacy  of  the  coliform  indicator  for 
viruses.  Experimental  evidence  is  presented  to 
show  that  Bacillus  subtilis  8038  may  be  adapted  as 
an  index  organism  by  lowering  the  spore's  free 
chlorine  resistance  using  the  method  of  heat  shock. 
It  would  be  necessary  to  pretreat  spores,  add  them 
to  the  water  prior  to  or  during  treatment,  and  then 
assay  their  destruction  at  the  end  of  the  process. 
(Mortland-Battelle) 
W71-1  1717 


THE  AUTOMATED  DETERMINATION  OF 
ALKYL  ARYL  SULFONATES  IN  SPRAY-DRIED 
DETERGENTS  BY  ULTRAVIOLET  ABSORP- 
TION, 

Colgate-Palmolive    Research   Center,    Piscataway, 

N.J. 

E.  H    Brandli.  and  R.  M.  Kelley. 

Journal   of  the   American   Oil   Chemists'  Society, 

Vol.  47,  No  6,  p  200-202,  Jun  1970.  1  fig,  2  tab,  8 

ref. 

Descriptors:    'Detergents,   'Sulfonates,   'Automa- 
tion,   'Spectrophotometry,    Ultraviolet    radiation. 
Pumps,  Surfactants,  Instrumentation. 
Identifiers:  'Ultraviolet  absorption,  Alkyl  aryl  sul- 
fonates. 

An  automated  analytic  system  employing  ul- 
traviolet absorbancc  has  been  developed  in 
response  to  a  need  for  accurate  control  of  alkyl  aryl 
sulfonates  in  detergent  production.  The  equipment 
includes  a  Technicon  Solid  Preparative  Sampler  for 
dissolving  and  diluting  the  sample  and  for  removing 
an  aliquot  for  analysis.  The  samples  are  continu- 
ously fed  to  a  flow  cell  in  a  recording  spec- 
trophotometer by  a  proportioning  pump.  The 
method  is  completely  automatic  except  for  sample 
weighing,  and  analyses  can  be  carried  out  at  a  rate 
of  10  samples  per  hour.  Comparison  of  analyses  by 
the  automatic  method  and  a  manual  method 
showed  no  significant  differences  in  results. 
Replicate  analysis  of  a  single  sample  showed  the 
automatic  method  to  have  a  coefficient  of  variation 
of  3.5  percent.  (  Little-Baltclle) 
W7I-1  1718 


USE  OF  AUTOCYTOTOXIC  BETA-D-GALAC- 
TOSIDES  FOR  SELECTIVE  GROWTH  OF  SAL- 
MONELLA TYPHIMURIUM  IN  THE 
PRESENCE  OF  COLIFORMS, 

Food    and    Drug    Directorate,    Ottawa    (Ontario). 

Div.  of  Microbiology. 

M.  A.  Johnston  and  H    Pivnick. 

Canadian  Journal  of  Microbiology.  Vol  16.  No  2.  p 

K3-K9.  Feb  1970   2  fig.  5  tab.  19  rcf. 


Descriptors:  'Salmonella,  'Bioindicators,  'Cul- 
tures, Coliforms,  Gas  chromatography,  F.  coli, 
Pseudomonas,  Hydrolysis,  Growth  rates.  Inhibi- 
tion, Isolation,  Cultures. 

Identifiers  Thin-layer  chromatography,  Salmonella 
typhimurium,  Enterobacter  aerogenes,  Klebsiella 
pneumoniae,  Citrobacter  sp  .  Protenus  vulgarii, 
Pseudomonas  aeruginosa.  Staphylococcus  aureus. 
Lactose  fermenting,  Autocytotoxicity. 

Selective  inhibition  of  lactose-fermenting  colifornu 
in  the  presence  of  Salmonella  typhimurium  was  ob- 
tained by  growing  the  mixed  culture  media  contain- 
ing certain  synthetic  Bela-D-galactosides  The  in- 
hibition resulted  from  autocytotoxicity  affecting 
the  coliforms  but  not  S  typhimurium,  and  occurred 
with  phenyl-)PG),  phenethyl-  (PEG),  and  4- 
chloro-2-cyclopentylphenyl-  (CPPG)  Beta-D- 
galactosides.  Strains  of  coliforms  which  were  capa- 
ble of  undergoing  autocytotoxicity  yielded  cell-free 
extracts  that  hydrolyzed  PEG  and  CPPG,  and  thete 
extracts  also  hydrolyzed  the  galactosidasc  assay 
compound,  o-nitrophenyl  Beta-D-galactoside 
(ONPG).  They  did  not,  however,  hydrolyze  o- 
nitrophenyl  Beta-D-galactoside-6-phosphate 

(ONPG-6-P04).  A  few  strains  of  Enterobacter 
aerogenes  and  Klebsiella  pneumoniae,  although 
they  fermented  lactose,  were  not  subject  to  auto- 
cytotoxicity. Cell-free  extracts  of  these  strains  did 
not  hydrolyze  PEG,  CPPG.  or  ONPG  They  did. 
however,  hydrolyze  ONPG-6-P04.  In  this  respect 
galactosidase  system  resembles  that  of 
Staphylococcus  aureus:  extracts  of  S.  aureus 
hydrolyze  0NPG-6-P04,  but  not  ONPG.  (Mort- 
land-Battelle) 
W7I-1  1720 


INSECTICIDE  ADSORPTION  ON  ACTIVATED 
CARBON, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agricultural 

Engineering. 

Philip  R.  Goodrich,  and  Edwin  J.  Monke. 

Transactions  of  the  ASAE,  Vol.  13,  No.  1 ,  p  56-57, 

60,  January-February  1970   3  fig,  3  tab,  6  rcf. 

Descriptors:  'Activated  carbon,  'Water  purifica- 
tion, 'Radioactivity  techniques.  Adsorption,  Dicl- 
drin,  Carbon  radioisotopes.  Filtration,  Insecticides, 
Pesticides. 

Because  of  the  potential  hazard  of  insecticides 
being  transferred  from  cow's  milk  to  humans,  car- 
bon adsorption  was  investigated  as  a  means  of 
removing  insecticides  from  animal  drinking  water. 
Using  radioactive  dieldrin  as  the  contaminant,  stu- 
dies were  conducted  to  determine  the  effectiveness 
of  various  sizes  of  granular  activated  carbon  to 
remove  small  amounts  of  dieldrin  from  water,  to 
determine  the  length  of  carbon  filter  necessary  for 
adequate  removal  of  insecticides,  and  to  evaluate 
radio-tracer  techniques  for  low  level  insecticide  de- 
tection. Conclusions  reached  were:  (  I  )  Up  to  99 
percent  of  the  insecticide  applied  to  the  filter  was 
removed.  (2)  The  size  of  carbon  granules  within 
the  range  tested  (U.S.  standard  sieves  6  to  8,  8  to 
10,  10  to  12,  12  to  14)  was  insignificant.  (3)  A 
filter  column  280  mm  in  length  removed  more  than 
99  percent  of  the  dieldrin  in  the  water.  (4)  Radio- 
tracer techniques,  which  arc  much  simpler  than 
other  methods  such  as  gas  chromatography,  gave 
very  sensitive  measurements  of  low  insecticide 
levels.  (Little-Battelle) 
W71-I  1723 


ADIABATIC  VACUUM  DISTILLATION  TO 
FRACTIONATE  PARAFFIN  HYDROCARBON 
MIXTURES  (C8-C14), 

Atlantic  Richfield  Hanford  Co.,  Richland,  Wash. 
Dawn  L.  Mulligan,  and  C.  T.  Stubblefield. 
Available  from  the  National  Technical  Information 
Service  as  ARH-1615.  $3.00  in  paper  copy,  $0.95 
in  microfiche.  September  1969.  17  p.  12  fig. 

Descriptors:    'Distillation.   'Gas  chromatography. 
'Spectrophotometry.  Chemical  analysis.  Trace  ele- 
ments. Nitrates. 
Identifiers:  'Paraffin,  'Hydrocarbons 
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i  the  Hanford  Purex  process  of  extraction  of  plu- 
mium,  uranium,  and  neptunium  from  the  fission 
roducts.  a  solvent  which  is  a  mixture  of  normal 
araffin  hydrocarbons  (NPH)  serves  as  a  diluent 
jr  the  nitrates  of  plutonium,  uranium,  and  neptu- 
lium  in  tri-n-butyl  phosphate  (TBP).  Normal 
araffin  hydrocarbon  is  essentially  a  mixture  of  the 
traight-chain  paraffins,  between  n-octane  and  n- 
jtradecane.  The  purpose  of  this  research  was  to 
evelop  a  scheme  whereby  a  profile  analysis  of 
ydrocarbon  composition  would  be  established  for 
ny  commercial  product  in  the  NPH  class.  Special 
mphasis  was  to  be  placed  on  establishing  the  rcla- 
ve  amounts  of  the  individual  paraffin  hydrocar- 
ons,  and  on  isolating  and  identifying  impurities, 
'areful  fractional  distillation  of  NPH  was  to  be 
scd  to  isolate  its  constituents;  gas-liquid  ehro- 
latography  (GC)  and  ultraviolet  (UV)  spec- 
ophotometry  were  to  be  used  to  identify  com- 
onents.  ( McCann-Battellc) 
•  71-11725 


NALYS1S  OF  ARSENIC  AND  SELENIUM  IN 
IARINE  RAW  MATERIALS, 

I  Lunde. 

>urnal  of  the  Science  of  Food  and  Agriculture. 
ol.  21,  No  5.  p.  242-247.  Mav  1970  5  fig.  3  tab. 
I  ref. 

lescriptors:     'Arsenic    compounds.    'Trace    clc- 

lents.  'Filtration.  Gels.  Oysters.  Mussels.  Herring, 

lams. 

lentifiers     'Selenium.   'Arsenic.    'Molecular   gel 

Itration.  Cod.  Mackerel.  Haddock.  Squid.  Whale 

he  content  of  arsenic  and  selenium  has  been 
nalyscd  in  the  following  marine  organisms:  cod. 
erring,  mackerel.  Norway  haddock,  lobster,  mus- 
:l.  clam,  oyster,  squid,  and  whale.  The  analyses 
ere  performed  both  on  the  raw  material  and  in  the 
ater-soluble  phase  after  the  samples  had  been 
oiled  (the  N  liquor)  An  enrichment  of  arsenic  is 
Served  in  the  N  liquor,  compared  with  the  raw 
Serial.  The  results  indicate  that  selenium  is  also 
nriched  in  the  N  liquor  and  the  water-soluble 
hase  of  the  enzy  mc-hydrolvscd  presscake  (the 
aler-insoluble  phase  after  boiling)  were  frac- 
onated  by  molecular  gel  filtration-  Fractions  from 
lese  elulions  were  analysed  for  arsenic  and  scleni- 
m.  Selenium  was  present  in  the  tractions  with  a 
lolecular  w  cighl  aho\  e  the  5000  Arsenic  w  as  coll- 
ected with  the  lower  molecular  weight  fractions. 
lid  mav  be  present  as  more  arscno  organic  com- 
munis. (  Mortland  Battclle  ) 
f'71-l  1726 


SIMPLIFIED  METHOD  FOR  QUANTITATIVE 
IICROBIOI.OCICAL  EXAMINATION  OF 
EEP  FROZEN  SEAFOODS. 

ublic  Health  lab   Sen  ice.  London  (  England  ) 
.J.  Mitchell. 

iurn.il  of  Applied  Bacteriology,  Vol.  33.  No.  3.  p 
■-527. September  1970    I  fig.  4  lab.  4  ref. 

escriplors:     'Sampling.     'Cultures.    'Pathogenic 
jctcn.i.   'Analytical  techniques.  E.  coli.  Shrimp, 
obsters.  Isolation.  Microbiology 
lentifiers:  Staphylococcus  aureus.  Prawns. 

imples  of  frozen  cooked  or  raw  prawns,  shrimp. 
id  lobsters  were  examined  b>  making  total  viable 
mills  from  homogenates  and  exuded  tissue  juices 
hree  methods  were  used  to  compare  the  analysis 
I  juices  with  that  of  homogenates.  The  first 
ethod  involved  homogeni/alion  of  the  sample 
ith  separate  counts  made  from  the  juice  and  the 
.imogciiate  which  had  been  diluted  with  1/4 
rength  Ringer's  solution  The  second  method 
insisted  of  making  counts  from  the  juice  before 
.imogeni/ation  and  then  from  the  homogenatc. 
he  third  method  involved  taking  two  samples 
lice  was  examined  from  the  one.  and  homogenatc 
om  the  other.  Total  viable  counts  were  made  bj 
le  drop  count  method  of  Miles  and  Misra  Com- 
jrison  of  the  counts  taken  on  homogenates  and  *.>n 
tuded  juices  shows  that  juice  samples  provide 
:sults  as  accurate  as  those  from  homogenized  sam- 
les.     Isolation     of    Staphylococcus     aureus     and 


Escherichia  coli  from  exuded  juices  was  also  com- 
parable to  that  of  homogenatc.  Microbiological  ex- 
amination of  juices  eliminates  the  need  to  weigh 
samples  and  to  use  sterilized  blenders  for 
homogenization.  ( Little-Battelle ) 
W7I-I  1727 


CHEMICAL       QUALITY       OF       WATER       IN 
SOUTHEASTERN  WYOMING. 

Geological  Survey,  Cheyenne,  Wyo 

For  primary  bibliographic  entry  sec  Field  07C. 

W71-I  1784 


TAXONOM1C  GUIDES  TO  ARCTIC 

ZOOPLANKTON    (I):     AMPHIPODS    OF    THE 
CENTRAL   ARCTIC  -  EUPHAUSIIDS  OF  THE 
ARCTIC  BASIN  AND  PERIPHERAL  SEAS. 
University   of  Southern   California.    Los   Angeles 
Dept  of  Biological  Sciences 
John  R.  Tencati,  and  Yuk-Maan  Leung 
Available  from  the  National  Technical  Information 
Service  as  AD-714  247.  $3.00  in  paper  copy.  $0.95 
in  microfiche   Technical  Report  No  2  (  1970),  Au- 
gust 1 970.  46  p,  2  fig,  35  ref. 

Descriptors:  'Amphipoda.  'Arctic  Ocean. 
Zooplankton,  Classification. 

Identifiers:  Euphausiids.  Laptev  Sea.  Barents  Sea. 
Kara  Sea,  Lanceola  clausi,  Scina,  Parathemisto 
abyssorum.  Parathemisto  libellula.  Parathemisto 
gaudichaudii.  Hyperoche  medusarum,  Hyperia  gal- 
ba,  Hyperia  medusarum.  Gammarus  wilkitzkii. 
Apherusa  glacialis.  Gammaracanthus  loricatus. 
Eusirus  cuspidatus.  F.usirus  holmii,  Eusirogenes 
arctica.  Andaniexis  abyssi,  Pseudalibrotus  litoralis. 
Pscudalibrotus  glacialis.  Pseudalibrotus  nanseni. 
Astyra  longipes.  Cyclocaris  guilelmi,  F.urythcncs 
gryllus.  Mcganyctiphanes  norvegica,  Thysanoessa 
longipes.  Thysanoessa  longlcaud.il. i.  Thysanoessa 
inermis,  Thysanoessa  raschii 

Taxonomic  guide  to  Arctic  Zooplankton  ( I )'  is  the 
first  of  a  series  of  practical  taxonomic  guides  to 
zooplankton  in  preparation  to  meet  the  needs  of 
people  who  arc  not  laxonomists.  but  arc  involved 
with  arctic  fauna.  The  work  is  based  upon  results  of 
research  by  investigators  associated  with  this  pro 
ject  and  its  precursors  since  1952  Twenty-one  spe- 
cies of  adult.  Central  Arctic,  non-benthic  am- 
phipods  found  in  collections  of  plankton  and 
under-icc  fauna  from  Ice  Stations  T-3.  ARI  IS  I. 
and  ARI.IS  II  arc  presented  Five  species  of 
euphausiids  collected  in  the  Central  Arctic  from  I 
3.  ARLIS  I,  and  ARL1S  II.  and  in  the  Chukchi.  Last 
Siberian,  and  Laptev  Seas  by  the  USCOC 
Northwind  and  in  the  Barents  and  Kara  Seas  hv  the 
USCGC  Fastwind  are  considered  Dichotomous 
kevs.  pertinent  illustrations,  useful  references  as 
well  as  notes  on  distribution,  and  morphology  are 
prov  ided.  (  McCann-Baltclle  ) 
W7I-I  IS22 


BIOLOGICAL  HANDBOOK  FOR  ENGINEERS. 

National  Aeronautics  and  Space  Administration. 
Huntsville.  Ala    George  C    Marshall  Space  Flight 

Center. 

NASA  Contractor  Report  61237.  June  1968  225 
p.  64  fig.  74  tab.  I  46  ref 

Descriptors:  'Microbiology.  'Classification.  'Cul- 
tures. 'Bioassays.  Protozoa.  Bacteria.  Fungi. 
Viruses.  Algae.  Lichens.  Aclimomvcctes.  Cvtologi- 
cal  studies.  Filtration.  Ultrasonics,  Disinfection. 
Sampling.  Centrilugation.  Sedimentation,  Chemi- 
cal precipitation.  Life  cycles.  Genetics,  F.  coli. 
Isolation. 

Identifiers  Rickettsiae.  Sterilization.  Bacillus  sub- 
lilis.  Bacillus  stearothcrinophilus.  Proteus  vulgaris. 
Pseudomonus  aeruginosa.  Staphylococcus  aureus. 
Lactobacillus  casei.  Bacillus  thuringiensis.  Agars. 
Staphylococcus  cpiderniidis.  Micrococcus. 

Streptococcus.  Brcvibacteriuni.  Corynebactcrium. 
Electrostatic  precipitation.  Thermal  precipitation. 


Useful  microbiological  background  information 
has  been  compiled  in  a  handbook  for  engineers  and 
scientists  working  on  bio-related  projects.  It  is  in- 
tended as  an  aid  in:  (  I  )  evaluating  the  effects  of  en- 
gineering procedures  on  microbial  life;  (2)  deter- 
mining the  effects  of  decontamination  of  steriliza- 
tion procedures  on  the  performance  of  an  overall 
system;  and  (3)  understanding  the  language  of 
microbiologists.  The  information  presented  covers 
such  subjects  as:  (  I  )  the  various  categories  of 
microorganisms,  their  physical  characteristics, 
their  relative  abundances  in  various  locations,  their 
life  cycles,  and  their  genetics;  (2)  the  methods  and 
applications  of  decontamination  and  sterilization 
by  wet  or  dry  heat,  chemical  treatment,  radiation 
exposure,  and  pressure  treatment;  (3)  the  relative 
success  of  various  methods  of  contamination  con- 
trol, such  as  filtration,  clean  rooms,  laminar  air 
flows,  and  shielding;  and  (4)  the  theory  and 
techniques  of  bioassay-the  detecting,  identifying, 
and  counting  of  microbes  in  specific  locations.  The 
final  section  comprises  a  glossary  of  common 
microbiological  terms.  The  many  references  cited 
throughout  the  work  guide  the  interested  reader  to 
additional  information.  (  Mortland-Battelle  ) 
W71-1  1X23 


PRODUCTION  OF  ACETOIN  AND  DIACETYL 
BY  THE  GENUS  SALMONELLA, 

Dept.  of  Agriculture.  Albany.  Calif.  Western  Re- 
gional Research  Lab. 
J.  A.  Garibaldi,  and  H   G.  Bayne 
Applied  Microbiology.  Vol.  20.  No.  6.  p  855X56. 
December  1970.  I  1  ref 

Descriptors:  '.Salmonella.  Cultures.  Isolation. 
Microbiology.  Bacteria. 

Identifiers:  'Acetoin.  Salmonella  typhimurium. 
Salmonella  cerro.  Salmonella  senftenberg.  Sal- 
monella milwaukee.  Salmonella  macallen.  Sal- 
monella montevideo.  Salmonella  urbana.  Sal- 
monella memphis.  Salmonella  albuquerque.  Sal- 
monella mission.  Salmonella  newporl.  Salmonella 
bancllv.  Salmonella  hcidelberg.  Salmonella 
choleraesuis  var  kunzcndorl.  Salmonella  orunicn- 
burg.  Salmonella  worthington.  Salmonella  bleadon. 
Salmonella  mcleagrandis,  Salmonella  derby.  Sal- 
monella unatuni.  Salmonella  asutin.  Salmonella 
tennessec.  Salmonella  blockey.  Salmonella  thomp- 
son.  .Salmonella  gallinarum.  Salmonella  pullorum. 
Salmonella  sendui.  Salmonella  dublin.  Diacetyl 

One  of  the  characteristics  used  to  define  the  genus 
Salmonella  is  its  inability  to  produce  acetoin.  How 
ever,  experiments  with  42  members  ol  the  genus 
showed  that  Salmonella  do  under  slightlv  different 
nutrional  conditions  produce  acetoin  or  diacetyl  or 
both  The)  do  not  produce  amounts  delectable  hv 
the  VogCS-Proskauer  lest  under  the  nutrional  con 
ditions  of  the  MR  \  I'  medium.  However,  when  the 
bacteria  were  cultured  on  a  minimal  medium  con- 
taining I  percent  glucose,  abundant  amounts  were 
produced  I  he  limiting  factors  in  the  accumulation 
of  acetoin  In  Salmonella  have  not  yet  been  deter- 
mined I  Little-Battelle) 
W7I-I  1827 


DIRECT  DETERMINATION  OF  NICKEL  IN 
GAS  OILS  AND  PETROLEUM  DISTILLATION 
RESIDUES  BY  ATOMIC  FLUORESCENCE 
SPECTROSCOPY  IN  A  SEPARATED  AIR- 
ACETYLENE  FLAME. 

Technical  Univ.  of  Prague  I  Czechoslovakia  )   Dept 
of  Analytical  Chemistry. 
Vaclav  Sychra.  and  Jaroslav  Matousek 
Analytica  Chimica  Acta.  Vol.  52.  No.  2.  p  376-379. 
November  1970    I  fig.  I  tab.  1 0  ref. 

Descriptors:  'Spectroscopy.  'Fluorescence.  'Oil. 
'Trace  metals 

Identifiers:  'Nickel,  Atomic  fluorescence  spec- 
troscopy. Petroleum  characterization.  Oil  residues 

Atomic  fluorescence  spectroscopy,  using  a 
separated  air-acetylene  flame,  was  used  to  deter- 
mine the  amount  of  nickel  in  gas  oils  and  petroleum 
distillation  residues.  In  a  xylene  solution,  the  detec- 
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tion  limit  was  0.007  p. p.m.  and  the  working  curve 
was  linear  up  to  5  p. p.m.  of  nickel.  Results  obtained 
by  atomic  fluorescence  spectroscopy,  direct  atomic 
absorptton,  and  atomic  absorption  spectroscopy  of 
mineralized  samples  were  in  good  agreement.  A 
nitrogen-sheathed,  air-acetylene  flame  was  found 
to  be  the  most  suitable  flame  for  direct  determina- 
tion. In  the  oil  solutions,  the  detection  limits  were 
about  0.01  p. p.m.  The  main  advantage  of  this 
technique  over  atomic  absorption  is  the  fact  that  no 
correction  for  nonspecific  molecular  absorption 
and  light-scattering  is  needed.  (Mortland-Battelle) 
W71-I1833 


THE  DETERMINATION  OF  MICROGRAM 
QUANTITIES  OF  MERCURY  (II)  AND  SIL- 
VERY (I)  BY  THERMOMETRIC  TITRATION, 

Leeds  Univ.   (England).   Dept.  of  Inorganic  and 
Structural  Chemistry. 
K.  C.  Burton,  and  H.  M.  N.  H.  Irving. 
AnalyticaChimica  Acta,  Vol.  52,  No.  3,  p  44 1 -446, 
December  1970.  1  fig,  3  tab,  10  ref. 

Descriptors:  'Heavy  metals,  "Volumetric  analysis, 
•Aqueous  solutions.  Ions,  Automation,  Chlorides. 
Identifiers:  *Mercury,  "Silver,  Thermometric  titra- 
tion. 

By  titration  with  standard  potassium,  iodide  silver 

(I)  and  mercury  (11)  can  be  determined  in  aqueous 
solution  in  the  concentration  range  1000-0.1 
p. p.m.  The  endpoint,  which  is  detected  thermomet- 
rically  and  recorded,  is  indicated  by  the  heat 
liberated  in  the  reaction  between  arsenic  (III)  and 
cerium  (IV)  which  is  catalysed  by  traces  of  iodide 
ion.  The  basic  procedure  is  as  follows.  A  stirred 
solution  of  the  sample  containing  silver  or  mercury 

(II)  ions  and  a  fixed  amount  of  As  (lll)-Ce  (IV)  in- 
dicator solution  is  titrated  with  standard  potassium 
iodide  solution.  Immediately  after  the  end-point, 
the  excess  of  iodide  ion  catalyses  the  indicator 
reaction  and  the  rise  in  temperature  is  detected  by 
a  thermistor  probe  in  a  Wheatstone  bridge  circuit. 
By  using  a  mechanically  driven  syringe  burette  to 
deliver  the  titrant  at  a  constant  rate  and  by  display- 
ing the  out-of-balance  signal  from  the  bridge  circuit 
on  a  chart  recorder,  after  suitable  filtering  and  am- 
plification, the  procedure  can  be  made  semi-auto- 
matic. (Mortland-Battelle) 

W7I-1I836 


CHROMATOGRAPHIC  SEPARATION  OF  SIL- 
ICATE AND  PHOSPHATE, 

Rhode  Island  Univ.,  Kingston.  Narragansett  Marine 

Lab. 

Michael  E.  Q.  Pilson,  and  Robert  J.  Fragala. 

Analylica  Chimica  Acta,  Vol.  52,  No.  3,  p  553-555, 

December  1970.  5  ref. 

Descriptors:  "Silicates,  "Phosphates,  "Separation 
techniques,  Chromatography. 

Various  combinations  of  reagent  strength  and 
acidity  were  examined,  and  spray  reagents  which 
are  specific  for  either  phosphate  or  silicate  were 
developed.  The  separation  method  described  uses  a 
phosphate  specific  spray  of  I  percent  ammonium 
molybdate  in  0.6  M  hydrochloric  acid,  followed  by 

1  percent  tin  (II)  chloride  in  10  percent  hydrochlo- 
ric acid  and  a  silicate  psecific  spray  of  1  percent 
ammonium  molybdate  in  0. 1  25  M  sulfuric  acid,  fol- 
lowed by  saturated  oxalic  acid  and  1  percent  tin 
(II)  chloride  in  10  percent  hydrochloric  acid.  The 
procedure  is  as  follows.  Glass  plates  with  an  Ec- 
teola  Cellulose  support  (0.6  mm)  arc  washed  in  an 
isopropanol-water-acctic  acid  (20:5:2)  solution. 
The  sample  solution  is  applied  in  a  quantity  of  1  or 

2  microliters  and  the  spots  dried.  After  allowing  the 
solvent  to  run  to  100  mm,  the  plates  arc  dried  and 
sprayed  with  each  reagent  in  turn.  The  plates  are 
allowed  to  dry  between  each  spray  reagent.  With 
this  method,  phosphate  stays  at  or  near  the  origin, 
and  silicate  runs  as  a  fairly  discrete  spot  with  an  R 
sub  F  value  of  about  0.25.  Phosphate  may  be 
visualized  with  the  phosphate  spray  reagents,  and 
silicate  docs  not  react.  The  reverse  is  true  for  sil- 
icate spray  reagents.  The  lowest  concentration  of 


silicate  that  can  be  detected  when  1  microliter  is 
applied  is0.006  microgram.  (Mortland-Battelle) 
W71-1  1837 


PROBLEMS  IN  WATER  ANALYSIS  FOR  PESTI- 
CIDE RESIDUES, 

Hawaii    Univ.,    Honolulu.    Dept.    of   Agricultural 

Biochemistry. 

A.  Bevenue.T.  W.  Kelley.andJ.  W.  Hylin. 

Journal  of  Chromatography,  Vol.  54,  No.  1,  p  71- 

76,  January  6,  1971.  1  fig,  I  tab,  13  ref. 

Descriptors:  "Gas  chromatography,  "Pesticide 
residues,  "Pollutant  identification,  Heptachlor,  Al- 
drin,  DDT,  Silica,  Gels,  Organic  matter,  Solvents, 
Plastics,  Cellulose. 

Identifiers:  "Thin-layer  chromatography,  DDE, 
DDD,  Heptachlor  epoxide,  Glass,  Chemical  inter- 
ference. 

When  water  samples  are  analyzed  for  pesticide 
residues  by  means  of  gas  chromatography,  some 
samples  will  contain  non-pesticide  chemicals  that 
possess  analytical  characteristics  similar  to  some 
pesticides.  False  data  also  may  be  acquired  from 
extraneous  sources  in  the  analytical  laboratory. 
This  report  reviews  some  of  these  problems. 
Sources  of  contaminants  that  may  interfere  with 
analysis  in  the  parts  per  billion  range  include  or- 
ganic solvents,  glassware,  plastic  ware,  cellulose  ex- 
traction thimbles,  filter  paper,  and  silica  gels.  Prior 
to  their  use,  heat  treatment  of  the  glassware  and  sil- 
ica gels  is  recommended  to  eliminate  contami- 
nants. Plastic  ware  and  filter  paper  should  not  be 
included  in  the  analytical  procedure.  (Mortland- 
Battelle) 
W71-1  1838 


DETERMINATION  OF  SULPHUR  IN  PETROLE- 
UM PRODUCTS  BY  X-RAY  SPECTROSCOPY  - 
INTERNAL  STANDARD  METHOD, 

Shell  Research  Ltd.,  Chester  (England).  Thornton 

Research  Centre. 

R.W.Toft. 

Journal  of  the  Institute  of  Petroleum,  Vol.  56,  No. 

55  l,p  269-273,  September  1970.  1  fig,  4  tab. 

Descriptors:  "X-ray  spectroscopy,  "Sulfur,  "Oil. 

The  standard  X-ray  method  (ASTM  D2622-67)  for 
sulfur  in  petroleum  products  has  two  major  disad- 
vantages: 1  )  It  is  less  accurate  if  the  total  mass  ab- 
sorption coefficient  for  S  K  alpha  radiation  of  the 
sample  differs  from  that  of  the  standard.  2)  There  is 
no  correction  for  the  absorption  of  S  K  alpha  radia- 
tion by  sulfur  and  many  standard  solutions  are 
required  to  establish  the  calibration  curve.  An  X- 
ray  spectroscopic  method  has  been  developed 
which  avoids  these  limitations.  This  method  allows 
the  determination  of  sulphur  in  any  petroleum 
product  by  comparison  with  a  single  standard, 
which  may  conveniently  be  prepared  from  a  pure 
sulphur  compound.  Lead,  as  the  napthenate,  is 
added  in  known  amounts  to  both  sample  and  stan- 
dard. The  observed  intensity  of  the  Pb  M  alpha  X- 
ray  spectral  line  is  used  as  an  internal  standard  to 
correct  the  intensity  of  the  observed  S  K  alpha  line 
for  the  effect  of  differences  in  composition 
between  sample  and  standard.  The  method  has 
been  compared  for  accuracy  and  repeatability  with 
existing  standard  methods  and  is  acceptable  on 
both  counts.  ( Little-Battelle ) 
W7  1-1  1840 


OIL  POLLUTION  OF  THE  OCEAN, 

Woods    Hole    Occanographic    Institution,    Woods 

Hole,  Mass. 

Max  Blumcr. 

Reference  No.  70-46,  6  p,  September  1970.   1  fig, 

1 0  ref. 

Descriptors:  "Oil  wastes,  "Water  pollution  effects, 
Toxicity,   Aromatic   compounds,   Seawater,   Food 
chain.  Detergents,  Pollutant  identification.  Water 
pollution  control.  Oil. 
Identifiers:  Sargasso  Sea,  Hydrocarbons,  Crude  oil. 


Several  aspects  are  reviewed  of  the  oil  pollution 
problem  beginning  with  an  analysis  of  the  extent  of 
marine  oil  pollution.  Oil  influx  into  the  sea  from 
shipping  bases  alone  is  about  10  to  the  12th  power 
g/year.  Other  causes  like  influx  from  sewage  and  in- 
complete combustion  may  boost  this  figure  sub- 
stantially. The  immediate  biological  effects  of  oil 
pollution  are  discussed  from  the  standpoint  of 
crude  oil  composition  and  the  relative  toxicity  of  its 
fractions.  Long-term  effects  on  the  total  marine 
ecology  are  also  considered.  Countermeasurei 
against  oil  pollution  are  reviewed  with  the  conclu- 
sion that  burning,  where  possible,  or  containment 
and  rapid  recovery  are  the  only  acceptable  solu- 
tions in  the  case  of  large  spills.  ( Mortland-Battelle) 
W7  1-1  1843 


NITROGEN  AND  CARBON  DISTRIBUTION  IN 
SEDIMENT  CORES  OF  SELECTED  WISCON- 
SIN  LAKES, 

Wisconsin  Dept  of  Natural  Resources,  Madison; 

and    Wisconsin    Univ.,    Madison,    Dept    of   Soil 

Science. 

John  G.  Konrad,  Dennis  R.  Keeney,  Gordon 

Chesters,  and  Kuan-Lin  Chen. 

Journal  Water  Pollution  Control  Federation,  Vol. 

42,  No.  12,  p  2094-2101,  December  1970.  5  tab, 

16  ref. 

Descriptors:  "Eutrophication,  "Nitrogen,  "Carbon, 
"Dredging,  Nutrients,  Wisconsin,  Trophic  level. 
Lakes,  Core  drilling.  Analytical  techniques, 
Separation  techniques,  Calcium  carbonate,  Am- 
monia, Sediments,  Distillation,  Nitrates,  Distribu- 
tion patterns,  Nitrites. 

Identifiers:  "Sediment  cores,  "Sample  preserva- 
tion, Kjeldahl  procedure,  Clastics,  Total  organic 
carbon,  Lake  Mendota  (Wisconsin),  Lake  LaBelle 
(Wisconsin),  Lake  Trout  (Wisconsin),  Lake 
Minocqua  (Wisconsin). 

The  objectives  of  this  program  were  to  evaluate  the 
use  of  sediment  nitrogen  distribution  data  to  reflect 
cultural  eutrophication  and  the  feasibility  of 
decreasing  the  nitrogen  status  of  Wisconsin  lakes 
by  dredging.  Two  hardwater  and  two  softwater 
lakes  were  chosen  for  investigation.  Sediment  cores 
were  taken  while  the  lakes  were  still  ice  covered 
using  a  piston-type  coring  device.  Total,  organic, 
and  inorganic  carbon  were  determined  by  a  micro- 
combustion  procedure.  Total  nitrogen  was  deter- 
mined by  a  semimicro  Kjeldahl  procedure  and 
fixed  ammonium-nitrogen  by  a  KOBr-Hf  method. 
Other  techniques  were  used  to  determine 
exchangeable  ammonium-nitrogen,  water-soluble 
ammonium  nitrogen,  nitrate-nitrogen,  total  soluble 
ammonium-nitrogen,  clastics  content,  and  organic 
matter  content.  The  results  showed  that  it  is  dif- 
ficult to  obtain  striking  evidence  of  cultural 
eutrophication  by  use  of  carbon  and  nitrogen  dis- 
tribution data.  Total  and  available  nitrogen  levels 
were  quite  high  in  all  profiles,  and  available 
nitrogen  tended  to  increase  with  depth,  indicating 
that  dredging  operations  would  not  be  suitable  for 
reversing  the  nitrogen  status  of  these  or  similar 
lakes.  (Mortland-Battelle) 
W71-11845 


POLAROGRAPHIC  OXYGEN  ANALYZER 
RESPONSE:  THE  EFFECT  OF  INSTRUMENT 
LAG  IN  THE  NON-STEADY  STATE  REAERA- 
TION  TEST, 

Washington  Univ.,  Seattle.  Dept.  of  Chemical  En- 
gineering. 

Andrew  A.  Benedek,  and  William  J.  Heideger. 
Water  Research,  Vol.  4,  p  627-640,  September 
1970.  6  fig,  3  tab,  12  ref. 

Descriptors:  "Polarographic  analysis,  "Reaeration, 
"Test  procedures,  Oxygen,  Aeration,  Mathemati- 
cal models.  Electrochemistry,  Electrodes. 
Identifiers:  Bio-oxidation. 

The  response  characteristics  of  a  polarographic  ox- 
ygen analyzer  are  determined  both  theoretically 
and  experimentally.  A  simplified  diffusion  theory 
adequately  describes  response  of  the  polarographic 
probe  to  a  step  change  as  well  as  to  an  exponential 
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inge.  Minor  disagreements  are  believed  to  have 
•n  due  to  sideways  diffusion,  membrane  laxity, 
1  anode  contamination.  The  polarographic 
>be  used  in  this  study  was  capable  of  a  response 
the  unsteady  state  aeration  test  which  was  re- 
itable  to  within  2  per  cent  or  better.  Slow  instru- 
nt  response  can  cause  unsteady  state  aeration 
[  results  to  appear  low.  This  error  increases  with 
:h  the  aeration  rate  and  the  probe  membrane 
:kness.  It  is  shown  that  substantial  errors  could 
introduced  by  the  use  of  such  an  analyzer  and  a 
t  procedure  is  suggested  to  evaluate  their  sig- 
cance.  (McCann-Battelle) 
1-11846 


tAPID  METHOD  FOR  THE  ESTIMATION  OF 
ACE    AMOUNTS    OF    KEROSENE    IN    EF- 

UENTS, 

lish  Columbia  Research  Council,  Vancouver. 

.  of  Applied  Biology. 

3.  H.  Lee,  and  C.  C.  Walden. 

ter  Research,  Vol.  4,  p  641-644,  September 

r0.  2  fig,  1  tab,  9  ref. 

icriptors:  *Oil  wastes,  'Separation  technique, 
uents.  Distillation,  Aqueous  solutions,  Oily 
er.  Industrial  wastes. 

ntifiers:  'Hydrocarbons,  Acetone,  Kerosene, 
bon  adsorption. 

apid  method  for  determination  of  hydrocarbons 
iqueous  solution  in  the  range  of  10-100  mg/l  or 
re  is  described.  The  method  involves  separating 
concentrating  the  hydrocarbons  by  adsorption 
activated  carbon.  After  removal  of  excess  water 
n  carbon  by  vacuum,  the  adsorbed  hydrocar- 
is  are  then  eluted  quantitatively  with  acetone. 
:  turbidity  developed  in  the  eluate  with  an  acid- 
ryl  sulfate  reagent  is  proportional  to  the  original 
centration  of  hydrocarbons  in  the  aqueous  solu- 
i.  (Mortland-Battelle) 
1-11847 


VELS  OF  PRODUCTION  IN  THE  PELAGIC 
VIRONMENT  OF  THE  STRAIT  OF  GEOR- 
L,  BRITISH  COLUMBIA:  A  REVIEW, 

leries   Research   Board   of  Canada,    Nanaimo 

itish  Columbia).  Biological  Station. 

t.  Parsons,  R.  J.  LeBrasscur,  and  W.  E. 

raclough. 

rnal  Fisheries  Research  Board  of  Canada,  Vol. 

No.  7,  p  1251-1264,  July  1970.  5  fig,  4  tab,  42 


icriptors:  Nutrients,  Zooplankton,  Larval 
wth  stage.  Aquatic  productivity,  Irradiation,  Sil- 
es.  Nitrates,  Phosphates,  Seston,  Carbon, 
"ogen.  Chlorophyll,  Herring,  Chinook  salmon, 
toplankton.  Diatoms,  Copepods,  Water  pollu- 
i  effects.  Solar  radiation.  Primary  productivity, 
itifiers:  Strait  of  Georgia  (British  Columbia), 
I,  Lingcod,  Flatfish,  Rockfish,  Dogfish,  Coho 
Ton,  British  Columbia. 

s  general  description  of  biological  production  in 
Strait  of  Georgia  is  intended  to  serve  as  a  basis 
evaluating  subsequent  change  in  productivity 
n  as  might  be  caused  by  sustained  pollution  of 
environment.  Data  have  been  accumulated  on 
ional  levels  of  nutrients,  primary  production, 

zooplankton.  The  occurrence  and  abundance 
arval  fish  in  the  surface  layers  have  been  re- 
ted  together  with  an  approximate  estimate  of 
standing  stock  of  commercially  exploited  fish. 

results  indicate  that  beyond  local  effects,  the 
lit  of  Georgia  is  comparable  in  productivity  to 
:r  nearshore  waters  at  the  same  latitude.  The 
I  primary  productivity  of  the  waters  was  found 
>e  approximately  120  g  C/squared  meter  per 
r,  but  a  high  degree  of  areal  patchiness  in  all 
duction  data  emphasize  the  necessity  of  basing 
iictions  about  particular  subareas  on 
wledge  specific  to  the  subareas  in  question.  At 
time  of  the  study,  there  was  no  apparent  in- 
nce  of  pollution  on  the  pelagic  production  of 
Strait  of  Georgia.  ( Little-Battelle ) 
1-11850 


THE  ISOLATION  AND  OCCURRENCE  OF 
HYALOCHLORELLA  MARINA, 

California   Univ.   Berkeley.   Microbiology  Group; 
and  California  Univ;  Berkeley.  Dept.  of  Botany. 
R.  O.  Poyton. 

Journal  of  General  Microbiology,  Vol.  62,  Part  2,  p 
1 89- 1 94,  August  1 970.  2  tab,  1 3  ref. 

Descriptors:  'Marine  fungi,  'Isolation,  Algae, 
Separation  techniques,  Atlantic  Ocean,  Pacific 
Ocean,  Gulf  of  Mexico. 

Identifiers:  'Hyalochlorella  marina,  Rhodomela 
sp.,  Endocladia  sp.,  Phyllospadex  sp.,  Microcladia 
sp.,  Cladophora  sp.,  Polysiphonia  sp.,  Gelidium  sp., 
Chlorella,  Agars. 

Five  methods  were  evaluated  for  isolation  of 
Hyalochlorella  marina  from  a  marine  environment. 
The  methods  were:  ( 1 )  Filamentous  algae  collected 
from  intertidal  and  eulittoral  zones  was  placed  in 
isolation  medium  containing  370  units  of  strepto- 
mycin sulfate/ml  and  825  units  penicillin  'G'  sodi- 
um/ml. (2)  Sea  water  was  centrifuged  and  the  con- 
centrate plated  onto  the  isolation  medium.  (3)  Sea 
water  and  marine  mud  suspensions  were  prefiltered 
to  remove  large  mud  particles  and  debris,  filtered 
through  a  sterile  nucleopore  membrane  filter,  and 
the  filters  incubated  on  the  isolation  medium.  (4) 
Sea  water  was  seeded  with  pollen  grains  and  ob- 
served after  4,  7,  and  10  days  for  Hyalochlorella 
filaments.  (5)  Microscope  slides  were  immersed  at 
various  depths  in  the  marine  environment  and  ex- 
amined for  Hyalochlorella  growth  at  various  time 
intervals.  The  latter  two  methods  provided  no 
satisfactory  results  in  the  experiments.  The  first 
three  methods  proved  effective  for  isolation  of 
Hyalochlorella  marina.  These  methods  showed  that 
this  organism  occurs  in  nature  both  attached  to 
algal  filaments  and  free  floating.  However,  the  con- 
centration of  organisms  on  algal  surfaces  was  300 
to  13,000  times  that  of  free-floating  organisms  in 
an  equivalent  amount  of  sea  water.  Additional  in- 
vestigation of  the  effect  of  antibiotics  on  the  viabili- 
ty of  Hyachlorella  marina  showed  that  viable 
counts  were  the  same  with  or  without  penicillin 
and/or  streptomycin.  (Little-Battelle) 
W71-1  1851 


SIMULTANEOUS  GRAVIMETRIC 

MICRODETERMINATION  OF  CHLORINE  AND 

MERCURY        IN       ORGANIC        MATERIALS, 

(Gleichzeitige     gravimetrische     mikrobestimmung 

chlor  und  quecksilber  in  organischen  substanzen), 

Istituto     Superiore     di     Sanita,     Rome     (Italy). 

Microanalytical  Section. 

M.  Marzadro,  and  J.  Zavattiero. 

Mikrochimica  Acta,  p   1261-1267,   1969.   1  fig,   1 

tab,  6  ref. 

Descriptors:  'Gravimetric  analysis,  'Chlorine,  Or- 
ganic compounds.  Heavy  metals.  Absorption. 
Identifiers:  'Mercury. 

The  chlorine  and  mercury  contents  of  organic  sub- 
stances can  be  determined  simultaneously  by  com- 
bustion of  the  substance  in  a  rapid  stream  of  ox- 
ygen and  absorption  of  the  chlorine  and  of  the  mer- 
cury on  silver  screening  at  540  degrees  and  on 
silver  sponge  at  around  60  degrees,  respectively. 
The  analysis  requires  45  minutes.  The  margin  of 
error  of  the  determination  for  chlorine  and  also  for 
mercury  is  plus  or  minus  0.3  percent  for  all  the 
compounds  examined.  (Little-Battelle) 
W71-I  1853 


MARINE       ALGAE       OF       THE       SOLOMON 
ISLANDS, 

Adelaide  Univ.  (Australia).  Dept.  of  Botany. 
H.  B.  S.  Womersley,  and  A.  Bailey. 
Philosophical  Transactions  of  the  Royal  Society  of 
London,  Vol.  259,  No.  830,  p  257-261,  September 
10,  1970.  1  fig. 

Descriptors:     'Chlorophyta,     'Phaeophyta,     *R- 

hodophyta,    'Cyanophyta,    Systematics,    Benthic 

flora. 

Identifiers:  Solomon  Islands,  Macrophytes. 


An  account  is  given  of  the  benthic  marine  algae 
and   sea   grasses   collected   on    the    1965    Royal 
Society  Expedition  to  the  Solomon  Islands.  ( Little- 
Battelle ) 
W71-1  1854 


THE  PAPER  AND  THIN-LAYER  CHRO- 
MATOGRAPHY OF  SEVERAL  S-TRIAZINE 
DERIVATIVES  (Uber  papier  und 

dunnschichtchromatographie  elniger  s-triazin- 
derivate), 

Ljubljana  Univ.  ( Yugoslvia).  Inst,  of  Chemistry. 
J.  Perkavec,  J.  Perpar,  and  D.  Brodnik. 
Mikrochimica  Acta,  p  1224-1228,  1969.  2  fig,  3 
tab. 

Descriptors:  'Chromatography,  Triazine  pesti- 
cides. 

Identifiers:  Thin-layer  chromatography, 

Metabolites. 

The  paper-  and  thin-layer  chromatography  of 
several  s-triazine  derivatives  has  been  described.  A 
new  method  was  used  to  render  the  flecks  visible;  it 
is  based  on  the  reaction  of  the  s-triazine  derivatives 
with  diphenylamine.  The  influence  of  the  sub- 
stituents  on  the  triazine  ring  on  the  migration 
velocity  was  investigated.  Some  Rf-values  were 
given.  (Little-Battelle) 
W71-11855 


POPULATION  DESCRIPTION  OF  THE  NON- 
METHANOGENIC  PHASE  OF  ANAEROBIC 
DIGESTION:  I.  ISOLATION,  CHARACTERIZA- 
TION AND  IDENTIFICATION  OF  NUMERI- 
CALLY IMPORTANT  BACTERIA, 
National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 
D.  F.  Toerien. 

Water  Research,  Vol  4,  p  129-148,  1970.  8  fig,  14 
tab,  85  ref. 

Descriptors:  'Anaerobic  digestion,  'Anaerobic 
bacteria,  'Isolation,  Waste  water  treatment,  Cul- 
tures, Carbohydrate  fermentation,  Clostridium, 
Lactobacillus,  Actinomycetes,  Systematics,  Bac- 
terial classification.  Bacterial  isolation,  Biochemi- 
cal tests,  Methanogenesis,  Microbial  populations, 
Microaerophiles,  Morphology,  Physiological 
characteristics. 

Identifiers:  Spirilla,  Spirochetes,  Cornynebacteria, 
Ramibacteria,  Bifidobacteria,  Eubacteria,  Bacte- 
roides,  Sphaerophorus,  Fusobacteria,  Vibrio,  Vcil- 
lonella,  Peptococcus. 

Ninety-two  numerically  important  bacterial  cul- 
tures were  isolated  from  anaerobic  digesters  and 
were  characterized.  These  cultures  were  all 
obligate  anaerobes  or  microaerophiles.  Rod- 
shaped  bacteria  pre-dominated  while  cocci,  spiril- 
la, and  crescent-shaped  bacteria  were  less 
frequently  encountered.  Identification  of  the  iso- 
lates to  the  generic  level  was  difficult  and  in  some 
cases  impossible.  Identification  of  isolates  from  the 
anaerobic  digestion  ecosystem  as  a  means  of  popu- 
lation description  therefore  seems  to  have  little 
value.  (Little-Battelle) 
W71-1  1875 


DESIGN  OF  A  POLAROGRAPHIC  DETECTOR 
FOR  HIGH  SPEED,  HIGH  EFFICIENCY 
LIQUID  CHROMATOGRAPHY  IN  COLUMNS 
AND  ITS  EVALUATION  FOR  THE  QUANTITA- 
TIVE ANALYSIS  OF  PESTICIDES, 
Amsterdam  Univ.,  (Netherlands).  Lab.  for  Analyti- 
cal Chemistry. 

J.  G.  Koen,  F.  K.  Huber,  Huber  H.  Poppe,  and  G. 
den  Boef. 

Journal  of  Chromatographic  Science,  Vol  8,  p  192- 
1 99,  April  1 970.  9  fig,  4  tab,  1 8  ref. 

Descriptors:     'Chromatography,     'Polarographic 
analysis,  'Pesticides. 

Identifiers:     'Parathion,    Methyl     parathion,     *p- 
nitrophenol,  Quantitative  analysis,  Microdetector. 


■ 
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The  construction  is  discussed  of  a  microdetcctor, 
based  on  the  principle  of  polarography  with  a 
dropping  mercury  electrode,  for  high  speed,  high 
efficiency  liquid  chromatography  in  columns.  The 
sensitivity,  noise,  linear  dynamic  range,  and  speed 
of  response  of  the  equipment  are  also  discussed 
The  polarographic  detector  has  been  applied  to  the 
analysis  of  a  mixture  of  parathion,  methyl 
parathion  and  p-nilrophenol.  Concentrations  in  the 
order  of  10  to  the  minus  8th  power  mol/l  can  be 
determined  in  a  few  minutes.  In  quantitative  analy- 
sis a  standard  deviation  of  better  than  2  percent  can 
be  obtained.  The  detection  limit  can  probably  be 
decreased  further  with  more  sophisticated  equip- 
ment and  with  an  indicator  electrode  having  a 
larger  current  yield  The  method  can  be  applied  not 
only  to  compounds  which  are  either  reduced  or  ox- 
idized themselves  at  the  DME,  but  also  to  com- 
pounds which  give  rise  to  a  catalytic  wave  Surface 
active  compounds  also  give  a  signal.  (  McCann-Bat- 
tclle) 
W71-I  1X80 


FURTHER  STUDIES  ON  LONG  TERM  PRESER- 
VATION OF  MARINE  BACTERIA, 

lorry  Research  Station.  Aberdeen  (Scotland). 

Mary  A   Circig,  Margaret  S    Hendric,  and  J    M 

Shcwan. 

Journal  of  Applied  Bacteriology.  Vol    33,  No.  3,  p 

528-532,  September  1970   2  lab.  h  ret 

Descriptors     *  Bacteria.    *  Preservation.    "Cultures. 

Freezing. 

Identifiers:  'Sample  preservation,  Corynebacteria, 

Micrococci.  Vibrio.  Photobaclcria, 

Achromobacter  sp  ,  Aeromonas  formicans,  Pseu- 

domonas,  Serratia  murinorubra.  Spirillum  spp. 

I  'oial  i  lable  counts  were  made  on  49  strains  of  bac- 
teria (-44  marine  and  5  nonmarine)  which  had  been 
freeze  dried  in  1958  and  subsequently  stored  at 
room  temperature.  Viability  cheeks  were  also  per 
formed  on  the  organisms  which,  in  addition  to  hav- 
ing been  freeze  dried  in  1958,  had  also  been 
suspended  in  glyeerol-nutrient  broth  and  stored  in 
the  frozen  ( -29  degrees )  slate  Alter  10  years.  9 
percent  ol  the  cultures  in  the  freeze  dried  form  and 
4  1  percent  ol  those  stored  in  glyeerol-nutrient 
broth  ai  -29  degrees  were  nonviable  The  highest 
viable  counts  were  found  among  (he  eorynebae- 
leriu  and  micrococci,  the  lowest  with  the  vibrios 
and  pholobactcria  (  McCanii  Handle  I 
W7I-I  1884 


U'.ROBIC   BACTERIAL   FLORA   OF   THE 
BAHAMA  BANK. 

University    ol    Stratliclyde.    Glasgow     (Scotland). 

Dtp!   ol  Applied  Microbiology 

Ma\  I     McCallum 

Journal  ol  Applied  Bacteriology.  Vol    33  No.  3.  p 

533-542.  Scptcmbci  I1'1'!   2  fig. 4  tab,  1 9  ref. 

Descriptors  'Calcium  carbonate.  'Sediments. 
■Sea  water,  'Pseudomonus.  Cores.  Cultures,  Plant 
morphology.  Sulphates.  N males.  Salinity,  Diagene- 
sis.  Sampling,  Isolation.  Bacteria 
Identifiers  Bahama  Bank.  Hnnini.  Andros  Island. 
Vibrio.  Cytophaga.  Flavohacterium,  Chromobac- 
tcrium  violaceum.  Bacillus.  Coryiicbactcrium. 
Streptomyces.  Micrococcus.  Staphylococcus, 
( ii. mi  negative  roils 

I  he  types  ol  bacteria  isolated  from  carbonate  sedi 
nienis  ol  I) mi  in i  and  oil  (lie  V\  est  Coast  of  Andros 
Island  are  reported  I  he  majority  ol  225  cultures 
examined  were  gram  negative  rods  ol  die  genera 
Vibrio  and  Pseudouionae  I  here  is  a  possibility  thai 
the  bacterial  flora  m.i\  be  correlated  with  diagenc 
sis  of  sediments  and  emergence  from  (he  marine 
eiivironmenl  Iheie  was  no  apparent  correlation 
between  ihe  type  ol  bacterial  flora  and  the  saliiniv 
ol  the  lagoon  waici  Ihe  basic  flora  were  in. nine. 
hul  ihere  were  organisms  present  in  the  emerging 
sediments  covered  b)  mangrove  lhal  are  normal!) 
found  in  soil  Mosi  of  Ihe  cultures  found  al  Andios 
Island  could  precipitate  calcium  carbonate  from 
sea  water  (Mortland  Batlelle) 
W7I-I  1885 


OBSERVATIONS  ON  CERTAIN  ENVIRONMEN- 
TAL FEATURES  AT  THE  DONA  PAULA  POINT 
IN  MARMUGAO  BAY,  GOA, 

National  Inst  of  Oceanography  Pangim  (India) 

Padmakar  V.  Dehadrai 

Indian  Academy  of  Science,  Proceedings,  Vol    73. 

No.  3,  Section  B.  p  56-67,  August  1970.  7  fig,  1  I 

ref. 

Descriptors:  "F.stuuries.  "Aquatic  productivity, 
•Water  properties.  Water  temperature.  Hydrogen 
ion  concentration.  Salinity,  Turbidity.  Light 
penetration.  Monsoons,  Phyloplankton,  Diurnal, 
Tidal  effects.  Sampling.  Analytical  techniques, 
Zooplankton.  Copepods,  Dissolved  oxygen. 
Seasonal,  Precipitation  (Atmospheric),  Runoff, 
Primary  productivity 

Identifiers:  Zuari  River  (India),  Murmugao  Bay 
(India ),  Arabian  Sea. 

I  he  Marmugao  Bay,  which  is  an  estuary  of  the  river 
Zuari,  showed  marked  seasonal  changes  in  tem- 
perature. pH.  salinity,  oxygen,  turbidity  and  light 
penetration  These  are  largely  induced  by  the 
south-west  monsoon  Primary  productivity  showed 
a  similar  seasonal  pattern  and  increased  by  about 
two  to  three  times  during  prc-monsoon  and  post- 
monsoon  months  Fluctuations  in  the  phyloplank- 
ton abundance  seem  related  to  the  cycle  of  primary 
productivity.  Short-term  changes  in  some  of  these 
parameters  induced  by  the  tides  and  day  and  night 
conditions  were  well  marked.  These  are  also  con- 
siderably influenced  by  the  local  precipitation  and 
land  run-off  during  the  south-west  monsoon.  (  Mor- 
tland-Bat  telle) 
W71-1  1886 


DISTRIBUTION     AND    ABUNDANCE    OE    TU- 
BIFICID       (OLIGOCHAETA)       SPECIES        IN 
TORONTO  HARBOUR,  LAKE  ONTARIO. 
Toronto  Univ.  (Ontario)    Depl   of  Zoology. 
R   O.  Brinkhursl. 

Journal  of  the  Fisheries  Research  Board  of  Canada, 
Vol.  27.  No.  II.  p  1961  1969,  November  1970.  7 
fig,  3  tab.  8  ref. 

Descriptors.  "Oligochactcs.  *Water  pollution  ef- 
fects. "Bioindiculors.  Lake  Ontario.  Sediments. 
Cores.  Sampling.  Coliforms.  Biochemical  oxygen 
demand.  Dissolved  oxygen,  Nitrogen,  Phosphorus. 
Great  Lakes.  Diurnal  distribution.  Distribution  pat- 
terns. Analytical  techniques 

Identifiers:  Don  River  (Canada).  Tubificids.  Tu- 
bifex  tubifex,  Limnodrilus  hoffmeisteri.  Peloscolex 
niiiltiselosus.  Limnodrilus  udekemianus,  Limnodri- 
lus cer\i\.  I  imnodrilus  claparedeanus.  Anlodrilus 
plunseta.  Polamolhrix  vcjdovskyi.  Polamothrix 
hammoniensis. 

I  he  relation  between  the  worm  population  and  cer- 
lain  constituents  of  the  sediment  in  Toronto  Har- 
bour of  Lake  Ontario  was  studied  1  he  distribution 
and  abundance  of  species  present  and  sonic  data  on 
dry  weight  distributions  are  discussed  Four  sam- 
ples were  taken  al  each  of  43  stations  with  a  KB 
corer  (5-ctn  diameter)  Total  coliform  counts, 
HOD.  dissolved  oxygen,  and  nitrogen  and 
phosphorus  values  were  taken  from  earlier  studies 
Ihe  tuhificid  oligochaetes  build  up  populations  in 
excess  of  200.()00/m2.  Pollution-tolerant  species  in 
great  abundance  arc  located  around  the  mouth  of 
the  Don  River,  whereas  small  numbers  and  some 
less  tolerant  species  arc  found  near  the  island 
shores  I  here  is  no  evidence  of  diurnal  rhythms  in 
the  vertical  distribution  of  the  worms  in  the  sedi 
ineiii  Div  weights  for  tubificids  are  about  16  per- 
cent of  the  wei  weight  from  fresh-starved  worms. 
Ihe  ash  content  averaged  34  percent  of  the  con 
lenls  Ihe  icsiilts  of  (Ins  suivcv  confirm  the  view 
that  the  tubificids  can  be  used  as  indicators  of  or- 
ganic pollution  (  Moill.uul ■Batlelle  I 
V.  71    I  1SS7 


SPATIAL  HETEROGENEITY  OF 

PHYTOFI.ANKTON     IN     A     NEAR-SHORE    EN- 
VIRONMENT. 

Bedford  Insl  .  Dartmouth  (Nova  Scotia).   Marine 
Ecology  I  ab 


I  rcvor  Piatt.  Lloyd  M   Dickie,  and  Ronald  W. 
I  rites 

Journal  of  the  Fisheries  Research  Board  of  Caofl 
Vol.  27.  Nil.  8.  pl453-l473.  August  1970  9  fig. 
tab.  10  ref 

Descriptors  "Phytoplankton,  "Spatial  distribute 
"Statistical  methods.  Distribution  pattern 
Chlorophyll.  Sampling.  Fluorometry.  Statistic 
models.  Phosphates.  Water  temperature.  Salinity. 
Identifiers  "Analysis  of  variance,  "Data  interpret 
tion.  St  Margaret's  Bay  (Canada).  Sample  presc 
vation. 

An  analysis  of  variance  model  for  phytoplanklo 
distribution  is  described  which  allows  the  partitk 
of  the  variance  of  chlorophyll  observations  intoe 
feets  due  to  differences  between  stations,  to  di 
ferences  between  replicate  samples  at  the  samest 
tion,  and  to  handling  and  analytical  error  Wh< 
the  model  was  applied  to  observations  i 
chlorophyll  made  in  St.  Margaret's  Bay.  N.S..  it  w. 
found  that,  on  the  average,  the  variance  bctwe« 
replicate  samples  on  the  same  station  was  of  tl 
same  magnitude  as  the  analytical  error  varianc 
Significant  differences  were  revealed  between  st 
lions  even  at  densities  as  high  as  10  stations  p 
0.0625  sq  miles  As  the  sampling  area  was  i 
creased  (but  the  number  of  stations  kept  constanl 
the  betwecn-station  variance  rose  rapidly,  to  a  dc 
sity  of  10  stations  per  sq  mile,  after  which 
remained  relatively  constant  Analysis 
chlorophyll  samples  taken  at  closely  spaced  st 
lions  (0.1  miles  apart)  along  an  8-mile  Iransc 
revealed  considerable  variability  in  dislnbutio 
Autocorrelation  analysis  of  the  dala  showed  tl 
presence  of  plankton  patches  0.5-1.5  miles 
diameter  Coherence  analysis  provided  son 
evidence  for  correlation  between  the  distribute 
of  chlorophyll  and  of  temperature  and  salinil 
Measurements  taken  at  nine  stations  during  tl 
course  of  a  plankton  bloom  showed  that  allhoui 
there  were  differences  belwcen  the  stations,  tl 
time  variation  in  chlorophyll  concentration  fi 
lowed  broadly  the  same  course  at  all  the  statiol 
(Mortlund-Baltcllc) 
W7I-I  1889 


SAPROSPIRA  TOVIFORMIS  NOV.  SPF. 
(FLFXIBACTERAI.ES)  FROM  A  NEW  ZE 
LAND  SEASHORE. 

Scripps    Institution    of   Oceanography.    La    Jol 
Calif:  and   lexas  Univ.,  Houston    Depl   of  BioiogJ 
Ralph  A.  Lew  in.  and  Manlcv  Mandcl 
Canadian  Journal  of  Microbiology.  Vol  16.  No  6 

507  510.  June  1970   8  fig.  13  ref. 

Descriptors  "Bacteria.  "Cultures.  Sands,  Littoral 
Identifiers:  New  Zealand.  Saprospira  Uniform 
Saprospira  grandis.  Ilcxibactcrium.  Agars. 

A  new  species  of  flexihaelcrium.  Saprospi 
tovilorniis.  is  described.  It  was  isolated  from  mari 
littoral  sand  from  New  Zealand  ll  differs  from 
grandis  Gross  by  its  more  yellow  color,  more  sh 
gish  motility,  and  a  number  of  minor  physiology 
features  Ihe  content  of  guanine  and  cytosinc, 
the  DNA  of  S  loviformis  is  38  percent  (as  mo! 
percent),  the  corresponding  value  for  S  grandis 
48  percent  (  Morlland-Ballcllc  ) 
W7I-I  1893 


ELECTRON  MICROSCOPY  OF  ADENOSir 
TRIPHOSPHATASE  IN  ESCHERICHIA  CO 
CELLS. 

Nauchiio-lssledovalelskn        Inslitut        Vaklsin 

Syvorotok,  Moscow  I  USSR  ). 

V    M    Kushnarev.   I    A    Snnrnova.  and  I.  G 

Dudenkova. 

Canadian  Journal  ol  Microbiology.  Vol  16.  No  6 

444.453.  June  1970    19  fig.  2  lab.  ?l  ref 

Descriptors  "L  coll.  *  Bioindicalors.  "F.leCtr 
microscopy.  Cylological  studies.  Cultures.  If 
/vines.  Proteins,  Phosphorus.  Membranes.  B; 
leria 
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ntifiers:  'Adenosine  triphosphatase, 

lochemical   methods.   Adenosine   triphosphate, 
enosine  diphosphate.  Adenosine 

nophosphate.  Staining. 

;  adeosine  triphosphatase  (ATPase)  activity  in 
herichia  coli  cells  was  investigated  by  a  com- 
ation  of  electron  microscopic  and  cytochemical 
[hods.  The  activity  is  located  in  the  cytoplasm 
i  cytoplasmic  membrane.  After  prolonged  incu- 
ion  in  the  substrate  medium,  the  insoluble  calci- 
phosphate  was  concentrated  into  several  con- 
nections and  probably  extruded  from  the  cell. 
;  possible  mechanism  of  extrusion  is  also 
russed.  The  location  of  ATPase  in  the  mem- 
ne  preparations  was  investigated  by  similar 
unique.  The  activity  in  the  membranes  is  located 
>etween  the  membrane  subunits.  The  order  of 
subunits  became  well  arranged  after  incubation 
i  ATP  (Mortland-Battclle) 
1-11895 


ESERVATION      OF      VIABLE      FLEXIBAC- 
RIA  AT  LOW  TEMPERATURES, 

ipps  Institute  of  Oceanography,  La  Jolla,  Calif, 
lika  Sanfilippo,  and  Ralph  A.  Lewin. 
ladian  Journal  of  Microbiology,  Vol  16,  No  6,  p 
-444,  June  1970.  1  tab,  8  ref. 

icriptors:   *  Preservation,  'Bacteria,  'Freezing, 
turcs. 

ntifiers:  'Flexibacteria,  Sample  preservation, 
ophaga  diffluens,  Cytophaga  diffluens  aprica, 
ophaga  diffluens  carnea,  Cytophaga  latercula, 
ophaga  lytica,  Flexibacter  aurantiacus,  Flex- 
:tcr  aurantiacus  copepodarum,  Flexibacter 
:olus,  Flexibacter  clegans,  Flexibacter  flexilis, 
(ibacter  flexilis  mlanthat  Flexibacter  flexilis 
iculosus,  Flexibacter  gigantcus,  Flexibacter  gi- 
tcus  excathedrus,  Flexibacter  litoralis,  Flex- 
:ter  ruber,  Flexibacter  sancti,  Flexithrix 
olhea.  Herpctosiphon  aurantiacus,  Hcr- 
jsiphon  cohaerans,  Herpctosiphon  gcyserico- 
Herpetosiphon  nigricans,  Herpctosiphon  per- 
is, Microscilla  aggregans,  Microscilla  aggregans 
ilatica,  Microscilla  arcnaria,  Microscilla  fur- 
:ens,  Microscilla  marina,  Microscilla  sericea, 
iroscilla  tractuosa,  Saprospira  albida, 
rospira  flammula,  Saprospira  grandis, 
rospira  thermalis,  Saprospira  toviformis. 

Ficultits  with  maintaining  the  viability  of  marine 
freshwater  flexibactcria  led  to  an  investigation 
ways  to  improve  preservation  of  samples  by 
:zing.  Samples  of  28  species  (9  I  strains)  of  flex- 
:tcr  were  kept  at  ..3C.  -22C.  and  - 1 96C  for  vari- 
periods  of  time,  thawed  and  incubated,  and  ex- 
ned  for  growth.  The  effects  of  several  additives 
h  as  glycerol  and  DMSO  in  the  storage  media 
e  also  investigated.  Storage  at  -I96C  with  no 
itives  proved  to  be  most  satisfactory  since  all 
cies  survived  except  for  17  of  19  strains  of 
rospira  grandis  and  two  other  strains  of 
rospira.  Addition  of  glycerol  and  freezing  at  - 
i  conserved  viable  cultures  of  all  the  Saprospira 
cpt  for  one  strain.  Storage  at  -22C  and  ..3C  was 
satisfactory  since  a  large  number  of  strains  died 
datively  short  periods  of  time  (  I  week).  Details 
;hc  tests  and  results  are  included.  (Little-Bat- 
:) 
1-11896 


0M1C      ABSORPTION      MICROSAMPLING 
HI  THE  'SAMPLING  BOAT*  TECHNIQUE, 

kin-Elmer  Corp..  Norwalk.  Conn. 

bert  L.  Kahn,  George  E.  Peterson,  and  Jane  E. 

allis. 

imic  Absorption  Newsletter,  Vol  7,  No  2.  p  35- 

March-April  1968.  13  fig.  I  tab,  6  ref. 

icriptors:   'Spectrophotometry,  Urine,  Organic 

lpounds. 

ntifiers:  'Lead,  'Arsenic,  'Mercury,  'Cadmi- 

.  Zinc,   Selenium,   Silver.    Bismuth.   Thallium. 

;mica!  interferences. 


Use  of  a  sampling  boat  of  tantalum  for  sample  con- 
tainment during  analysis  by  atomic  absorption  has 
improved  the  efficiency  of  sample  consumption 
with  consequent  improvement  of  detection  limits 
for  lead,  zinc,  arsenic,  selenium,  silver,  mercury, 
bismuth,  cadmium,  and  thallium.  Low-level  lead 
was  determined  in  bismuth  and  urine;  arsenic  was 
determined  in  methanol  which  suggests  that  other 
organic  solutions  can  be  analyzed  by  this  method. 
(Lulle-Battcllc) 
W71-I  1897 


OCCURRENCE     OF     ATHIORHODACEAE     IN 
WOODLAND,  SWAMP,  AND  POND  SOILS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Botany. 
Douglas  C.  Pratt,  and  Eville  Gorham. 
Ecology,  Vol  51,  No  2,  p  346-349,  Early  Spring 
1970.  1  fig,  1  tab,  10  ref. 

Descriptors:  'Soils,  'Ponds,  'Swamps, 

'Photosynthetic  bacteria.  Bacteria,  Sediments, 
Peat,  Sampling,  Humus,  Grasslands,  Minnesota, 
Spectrophotometry,  Analytical  techniques. 
Identifiers:  'Athiorhodaceae,  Cedar  Bog  Lake 
(Minnesota),  Thiorhodaceae,  Rhodopscudomonas, 
Rhodospirillum. 

To  study  the  ecology  of  nonsulfur  purple 
photosynthetic  bacteria,  samples  of  soil  were  col- 
lected from  fields,  mixed  woodlands,  cedar  and 
tamarack  swamps  in  the  vicinity  of  Cedar  Bog 
Lake,  and  from  the  lake  itself  which  is  actually  a 
small  pond  about  1  meter  deep.  The  samples  were 
cultured  and  examined  for  the  presence  of 
photosynthetic  bacteria  using  a  spectrophotometer 
and  a  light  microscope.  The  examinations  con- 
firmed the  presence  of  Rhodopseudomonas  and 
Rhodospirillum  and  showed  that  Athiorhodaceae 
were  usually  present  in  the  pond  muds  and  in  the 
wet  swamp  hollows,  with  occurrences  decreasing  in 
drier  areas.  These  results  demonstrate  that  Athior- 
hodaceae is  strongly  dependent  upon  the  degree  of 
soil  waterlogging.  (Little-Battelle) 
W71-I  1898 


IDENTIFICATION  OF  CRUDE  OILS  BY  THEIR 
GAMMA  SPECTRA  FOLLOWING  NEUTRON 
IRRADIATION, 

Wyoming  Univ.,  Laramie.  Dept.  of  Physics. 
Hudson  B.  Eldridgc.  and  John  P.  Flaherty. 
Industrial  and  Engineering  Chemistry,  Product  R 
and  D.  Vol  9,  No  3,  p  422-423.  1970.  I  fig.  6  ref. 

Descriptors:  'Oil,  'Spectrometers.  'Heavy  metals. 
Analytical   techniques.   Gamma   rays.   Trace   ele- 
ments. Neutron  activation  analysis. 
Identifiers.   'Santa  Barbara  Channel  (California), 
'Oil  characterization.  Crude  oil. 

Since  trace  metal  contents  of  crude  oils  vary  from 
different  oils,  and  since  these  metals  also  have  large 
neutron  activation  cross  sections,  an  experiment 
was  conducted  to  determine  the  feasibility  of  em- 
ploying neutron  irradiation  and  gamma-ray  spec- 
trometry to  'fingerprint'  crude  oils.  Three  samples 
of  crude  oil  were  irradiated  and  analyzed.  One  sam- 
ple was  oil  that  had  been  spilled  in  the  Santa  Bar- 
bara Channel;  the  other  two  were  from  possible 
source  zones.  The  resulting  gamma  spectra  of  the 
samples  showed  strong  simularities  between  the 
spilled  oil  and  one  of  the  known  samples.  The 
identification  of  the  spilled  oil  was  corroborated  by 
chemical  analyses  conducted  in  other  laboratories. 
The  main  advantage  of  the  gamma  spectra  method 
is  that  it  requires  considerably  less  time  and  effort 
than  chemical  analysis.  (Little-Battelle) 
W71-I  1900 


EFFICIENCIES  OF  VARIOUS  GRABS  AND 
CORERS  IN  SAMPLING  FRESHWATER 
BENTHOS, 

Fisheries   Research   Board   of  Canada,   Winnipeg 
( Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  07B. 
W7I-1  1903 


METHOD  FOR  SEPARATING 

POLYCHLORINATED  BIPHENYLS  FROM  DDT 
AND  ITS  ANALOGS, 

Food  and  Drug  Administration,  Washington,  D.C. 
Div.  of  Pesticide  Chemistry  and  Toxicology. 
Judith  A.  Armour,  and  Jerry  A.  Burke. 
Journal  of  the  Association  of  Official   Analytical 
Chemists,  Vol  53,  No  4,  p  761-768,  July   1970.  3 
fig.  2  tab,  14  ref. 

Descriptors:  *DDT,  'Gas  chromatography,  'Pollu- 
tant identification,  'Separation  techniques,  Hcp- 
tachlor,  Dieldrin,  Endrin,  Aldrin,  Trout,  Salmon, 
Lake  Michigan,  Pesticide  residues. 
Identifiers:  'Polychlorinated  biphenyls,  Aroclors. 
Lindane,  DDE,  TDE,  Metabolites. 

A  gas  chromatography  method  was  developed  to 
separate  polychlorinated  biphenyls  (PCB)  from 
DDT  and  its  analogs  so  that  residues  of  pesticides 
and  PCB  could  be  determined  without  interference 
from  the  other.  Separation  is  accomplished  by 
column  chromatography  on  silicic  acid-Cclitc, 
PCBs  are  eluted  from  the  column  with  petroleum 
ether  prior  to  elution  of  pesticides  with  a  mixture  of 
acetonitrile,  hexane,  and  methylene  chloride. 
Determination  of  PCBs  and  pesticides  can  be  made 
on  the  separate  column  cluatcs  without  cross  inter- 
ference. The  method  is  applicable  to  samples 
prepared  by  multipesticidc  residue  methodology 
and  should  be  applicable  to  sample  extracts 
prepared  for  gas  chromatography  by  usual 
procedures.  Recoveries  of  Aroclors  1254  and  1260 
and  of  several  chlorinated  pesticides  through  the 
separation  method  ranged  from  76  to  100  percent 
and  80  to  107  percent,  respectively.  In  this  study, 
the  technique  was  applied  to  extracts  of  brown 
trout  and  Lake  Michigan  coho  salmon.  The  coho 
salmon  example  provides  additional  evidence  of 
the  presence  of  PCB  in  some  parts  of  the  aquatic 
environment  in  this  country  (  Mortland-Battclle  ) 
W7I-I  1905 


THIN  LAYER  CHROMATOGRAPHIC  DETEC- 
TION OF  CARBAMATE  AND  PHENYLUREA 
PESTICIDE  RESIDUES  IN  NATURAL  WATERS, 

National   Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Dept. 

MA.  El-Dib. 

Journal  of  the   Association  of  Official   Analytical 

Chemists.  Vol  53,  No  4,  p  756-760,  July   1970.  3 

tab,  24  ref 

Descriptors:  'Carbamate  pesticides,  'Chromatog- 
raphy, 'Pollutant  identification,  Or- 
ganophosphorus  pesticides.  Urea  pesticides.  Spec- 
troscopy, DDT.  Endrin,  Dieldrin.  2  4-D,  Pesticide 
residues. 

Identifiers:  'Thin  layer  chromatography.  Car- 
cinogens, Phcnylurea  pesticides.  Ultraviolet  spec- 
troscopy. Lindane,  Kclthane,  Chemical  inter- 
ferences, Carbaryl.  Baygon.  Pyrolan,  IPC.  Linuron, 
Methyl  parathion,  A/inphosmethyl. 

A  simple  and  selective  thin-layer  chromatographic 
(TLC)  technique  for  the  detection,  separation,  and 
identification  of  some  carbamates  and  phcnylurea 
pesticide  residues  is  described.  Six  solvent  systems 
were  found  suitable.  These  were  (  1  )  benzene,  (2) 
benzene-acetone  (95  ..  5),  (3)  benzene-acetone 
(85  ..  15).  (4)  cyclohexane-ethanol  (85  ..  15),  (5) 
hcxane-acetone-toluene  (60  ..  20  .  20),  and  (6) 
hexane-acctone  (70  ..  30).  The  chromagenic  re- 
agent used  for  carbamates  and  phenylureas  was  0.5 
percent  p-dimethylaminobenzaldchyde  in  a 
methanol.  For  phenylcarbamatcs  and  related  com- 
pounds, 5  percent  sodium  nitrite  in  0.2N  HCL  and 
5  percent  l-naphthol  in  methanol  were  used.  These 
were  quite  sensitive  for  detection  of  the  tested 
pesticides;  generally  2-5  micrograms  pesticide 
could  be  detected.  Chlorinated  hydrocarbon  and 
organophosphorus  pesticide  residues  did  not  inter- 
fere. (Mortland-Battclle) 
W71-I  1906 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  of  Pollutants 


ANALYSIS  OF  p,p'-DDT  AND  p,p'-DDE  PESTI- 
CIDE RESIDUES  BY  NUCLEAR  MAGNETIC 
RESONANCE  SPECTROSCOPY, 

Food  and  Drug  Administration,  Perrine,  Wis.  Div. 

of  Pesticide  Chemistry  and  Toxicology. 

Francis  J.  Biros. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol  53,  No  4,  p  733-736,  July  1970.  2 

fig,  1  tab,  1  1  ref. 

Descriptors:  *DDT,  'Spectroscopy,  'Pesticide 
residues,  *  Pollutant  identification,  Animal  patholo- 
gy, Human  pathology,  Analytical  techniques. 
Identifiers:  DDE,  Nuclear  magnetic  resonance 
spectroscopy.  Adipose  tissue.  Liver  tissue, 
Metabolites. 

Nuclear  magnetic  resonance  (NMR)  spectroscopy 
has  been  utilized  for  semiquantitative  analysis  and 
confirmation  of  mixtures  of  p,p'-DDT  and  p,p'- 
DDE.  Several  known  mixtures  have  been  analyzed 
as  well  as  pesticide  residues  isolated  from  human 
adipose  tissue  of  an  occupationally  exposed  in- 
dividual and  animal  liver  tissue  from  rats  dosed 
with  p,p'-DDT.  The  relative  error  found  for  the 
mole  fractions  of  p,p'-DDT  and  p,p'-DDE  in  stan- 
dard mixtures  of  these  materials  ranged  from  0.5  to 
4.1  percent,  depending  on  the  relative  concentra- 
tions of  pesticides  present.  Gas  chromatographic 
analyses  performed  on  the  tissue  extracts  by  elec- 
tron capture  and  electrical  conductivity  detection 
agreed  well  with  the  results  obtained  by  nuclear 
magnetic  resonance.  Because  of  the  small  amounts 
of  materials  isolated,  the  absolute  quantities  of 
pesticides  present  in  the  tissue  were  not  deter- 
mined. (An  actual  determination  of  the  pesticide 
level  may,  however,  be  possible  by  dissolving  an  in- 
ternal standard  of  known  concentration  in  the  final 
analytical  solution.)  Thus,  the  NMR  method  would 
be  most  useful  for  analysis  of  residues  from  tissues 
containing  relatively  high  levels  of  materials  as  may 
be  found  in  poisoning  cases,  high  exposure  cases, 
and  metabolic  studies  in  animals.  (Mortland-Bat- 
telle) 
W71-1I907 


POTENTIOMETRIC  STUDIES  WITH  A  LIQUID 
ION-EXCHANGE  LEAD-SELECTIVE  ELEC- 
TRODE, 

Kentucky  Univ.,  Lexington.  Dept.  of  Chemistry. 
Sudarshan  Lai,  and  Gary  D.  Christian. 
Analytica  Chimica  Acta,  Vol  52,  No   1,  p  41-46, 
October  1970.3  fig,  4  tab,  5  ref. 

Descriptors:  *Electrodes,  *lons.  Analytical 
techniques,  Alkali  metals.  Ammonium  compounds. 
Hydrogen  ion  concentration.  Volumetric  analysis. 
Chemical  precipitation. 

Identifiers:  'Lead,  Thallium,  Silver,  Chemical  in- 
terferences. 

The  performance  of  the  Orion  liquid  ion-exchange 
lead-selective  electrode  has  been  determined  in 
terms  of  the  working  concentration  range  of  lead 
ions,  its  selectivity  to  other  ions,  its  response  time, 
the  effective  pH  range  in  which  it  can  be  used,  and 
its  use  in  potentiometric  titrations.  The  electrode 
exhibits  relatively  high  response  to  monovalent  ca- 
tions and  can  be  used  in  the  potentiometric  titra- 
tion of  alkali  metals  ,  thallium  (I),  silver  (I),  and 
ammonium  ions  with  sodium  tetraphenylboron,  as 
well  as  for  titrations  of  lead  (II)  with  various  solu- 
tions. The  electrode  functioned  adequately  at  con- 
centrations of  2  x  10  to  the  minus  5th  power  to  10 
to  the  minus  2nd  power  M  but  optimal  results  were 
obtained  at  concentrations  of  10  to  the  minus  4th 
power  M  or  greater.  (McCann-Battelle) 
W71-I1908 


LAKE  VOLTA--A  PROGRESS  REPORT, 

Makerere  Univ.  Coll.,  Kampala  (Uganda).  Dept.  of 

Zoology. 

Tomislav  Petr. 

New  Scientist,  Vol  49,  No  736,  p  178-180,  January 

28,  1971.  2  fig. 


Descriptors:  'Reservoirs,  'Reservoir  fisheries, 
•Food  webs,  Dams,  Lakes,  Eutrophication, 
Nutrients,  Phytoplankton,  Oxygen  requirements, 
Oxygenation,  Cyanophyta,  Diatoms,  Fish,  Perch, 
Food  chains,  Mayflies,  Aquatic  productivity. 
Identifiers:  Volta  Lake  (Ghana),  Deoxygenation, 
Microcystis,  Synedra,  Mormyridae,  Tilapia 
galilaea,  Tilapia  nilotica,  Tilapra  zillii,  Sardines, 
Pellonula  afzelius,  Schilbe,  Eutropius,  Alestes, 
Lates  niloticus,  Hemichromis  fasciatus,  Povilla 
adusta,  Pistia,  Ceratophyllum. 

When  the  Volta  River  in  Ghana  was  dammed  to 
create  Lake  Volta,  there  was  practically  no  clear- 
ing of  vegetation  from  the  land  to  be  flooded.  It  was 
feared  that  the  tremendous  amount  of  organic 
matter  present  in  the  lake  would  cause  extensive 
and  prolonged  deoxygenation,  preventing  the 
establishment  of  fisheries.  In  actuality,  many  spe- 
cies of  fish  have  flourished  in  the  lake  and  they  are 
feeding  on  mayfly  larvae  which  have  burrowed  in 
the  submerged  wood.  The  question  has  now  arisen 
as  to  what  will  happen  to  the  high  productivity  of 
the  lake  when  the  trees  have  all  decayed.  (Mort- 
land-Battelle) 
W71-11909 


VIRUS  STUDIES  ON  THE  WINDHOEK  WASTE- 
WATER RECLAMATION  PLANT  (SOUTH- 
WEST AFRICA), 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

Ethel  M.  Nupen. 

Water  Research,  Vol  4,  p  661-672,  October  1970. 

6  tab,  27  ref. 

Descriptors:  'Viruses,  'Sewage,  'Statistical 
methods.  Water  quality,  Analytical  techniques, 
Separation  techniques,  Cultures,  Isolation,  Water 
reuse,  Waste  water  treatment,  E.  coli. 
Identifiers:  'Poliovirus,  Republic  of  South  Africa, 
Enterovirus,  Reovirus. 

Two  relatively  simple  and  inexpensive  methods  for 
the  quantitative  concentration  of  enteric  viruses  in 
large  volumes  of  water  and  two  methods  for  the 
subsequent  detection  of  viruses  are  compared.  One 
concentration  method  is  based  on  the  polymer  2- 
phase  separation  method  and  the  other  is  the  al- 
ginate ultra-filtration  method.  The  plaquing 
technique  and  the  roller-tube  technique  are  com- 
pared for  the  subsequent  detection  of  virus  in  the 
concentrated  specimens.  The  TCID50  (50  percent 
tissue  culture  infective  dose)  method  was  found  to 
be  superior  to  the  PFU  (plaque  forming  unit) 
method  for  the  detection  and  evaluation  of  viruses 
in  sewage.  Parallel  statistical  testing  of  the  two- 
phase  polymer  separation  method  and  of  the  al- 
ginate ultra-filtration  method  for  the  quantitative 
concentration  of  viruses  in  water  samples  showed 
comparable  concentration  and  recovery  of  virus. 
These  methods  of  concentration  proved  effective 
in  the  testing  of  the  virus  removal  by  the  advanced 
waste-water  treatment  plant  at  Windhoek. 
Although  enteroviruses  and  reovirus  entered  the 
sewage  purification  plant  at  levels  as  high  as  20,000 
TCID50  per  litre,  no  virus  could  be  recovered  from 
the  finally  treated  water.  (McCann-Battelle) 
W71-I  1913 


HYPNODINIUM-LIKE  ALGAL  BLOOMS  IN 
GEORGIA  LAKES, 

Georgia  Water  Quality  Control  Board,  Atlanta;  and 
Georgia  State  Univ.,  Atlanta.  Dept.  of  Biology. 
Edward  T.  Hall,  Jr.,  Donald  G.  Ahearn,  and  Donald 
J.  Reinhardt. 

BioScience,  Vol  21,  No  3,  p  1  15,  February  1,  1971. 
I  fig,  1  ref. 

Descriptors:  'Eutrophication,  'Algae,  'Sewage  ef- 
fluents, Georgia,  Thermocline,  Hydrogen  ion  con- 
centration. Water  temperature,  Dissolved  oxygen, 
Coliforms,  Recreation,  Odor. 

Identifiers:  'Lake  Sidney  Lanier  (Georgia),  Lake 
Jackson  (Georgia),  Lake  Cardinal  (Georgia),  Lake 
Buckhorn  (Georgia),  Hypnodinium  sphaericum. 


An  algal  bloom  is  described  similar  to  Hypnodini- 
um sphaericum  that  has  appeared  each  June  since 
1968  in  Lake  Sidney  Lanier,  Georgia  'I  hit  bloom 
of  varying  intensity  lasts  7-10  days.  In  1969,  the 
surface  of  the  lake  turned  milky  white.  In  1970  the 
bloom  occured  shortly  after  the  water  stratified 
with  a  thermocline  near  9  m.  The  surface  wata 
temperature  was  28  C,  the  pH  9.1,  and  the  dis- 
solved oxygen  8.2  mg/liter.  At  the  thermocline,  the 
water  temperature  was  about  17  C,  the  pH  8  3,  and 
the  dissolved  oxygen  3.4  mg/liter.  Four  days  prior 
to  the  recording  of  the  bloom,  the  fecal  coliform 
density  increased  from  less  than  4/100  ml  tc 
greater  than  240/100  ml.  Fifteen  days  later  the 
coliform  density  was  less  than  3/100  ml.  The  alga 
has  not  been  directly  associated  with  any  fith  kills 
A  disagreeable  odor  accompanies  the  bloom  anc 
the  thick  surface  floes  interfere  with  recreations/ 
activities.  The  significance  and  long-term  effects  ol 
this  alga  are  unknown .  (McCann-Battelle ) 
W7I-1  1914 


A  SEMIAUTOMATED  PROCEDURE  FOB 
DETERMINATION  OF  ADENOSINE 

TRIPHOSPHATE, 

North  Carolina  School  of  Medicine,  Chapel  Hill 
Dept.  of  Medicine. 
L.  Dufresne,  and  H.  J.  Gitelman. 
Analytical  Biochemistry,  Vol  37,  p  402-408,  Oc- 
tober 1 970.  2  fig,  3  tab,  5  ref. 

Descriptors:  'Automation,  'Bioassay,  Spec- 
trometry, Enzymes. 

Identifiers:  'Adenosine  triphosphate,  'Firefly  lu- 
minescence, Liquid  scintillation  spectrometer,  Au- 
toanalyzer.  Chemical  interferences. 

A  semiautomatic  modification  of  the  firefly  lu- 
minescence method  for  measuring  adenosine 
triphosphate  in  erythrocytes  has  been  developed 
The  technique  employs  conventional  autoanalyzei 
equipment  in  conjunction  with  a  liquid-scintillation 
spectrometer.  The  sensitivity  of  the  system  has  per- 
mitted elimination  of  potential  interferences  b) 
dilution  of  inorganic  ions.  The  method  is  rapid,  ac- 
curate, and  precise,  permitting  30  samples  per  houi 
to  be  estimated  with  relative  convenience.  The 
system  should  be  applicable  to  a  variety  of  biologi- 
cal samples.  Additionally,  a  simplified  manual 
technique  for  the  preparation  of  erythrocyte  sam- 
ples for  ATP  assay  has  been  devised.  (Mortland- 
Battelle) 
W71-11915 


DETERMINATION  OF  ATP  IN  CHLORELLA 
WITH  THE  LUCIFERIN-LUCIFERASE  EN- 
ZYME SYSTEM, 

United   States  Department  of  Agriculture,   Belt- 
sville,  Md.  Crops  Research  Div. 
J.  B.St.  John. 

Analytical  Biochemistry,  Vol  37,  p  409-416,  Oc- 
tober 1 970.  1  fig,  4  tab,  1 8  ref. 

Descriptors:     'Chlorella,     'Bioassays,     Enzymes, 

Light  intensity.  Algae. 

Identifiers:   'Adenosine  triphosphate,   'Luciferin- 

luciferase  enzyme  system,  Plant  extracts,  Chlorella 

sorokiniana. 

A  method  for  measuring  ATP  based  on  the  firefly 
luciferin-luciferase  reaction  is  described.  The 
method  involves  a  30  second  integration  of  the 
light  produced  following  mixing  of  the  sample  and 
enzyme.  The  relationship  between  light  measured 
and  quantity  of  ATP  present  is  linear  over  at  least  a 
thousandfold  concentration  range,  with  less  than  a 
2  percent  relative  standard  deviation.  The  method 
of  light  measurement  includes  the  peak  intensity  ol 
initial  flash  and  a  portion  of  the  signal  which  fol- 
lows. Therefore,  the  peak  intensity  of  the  initial 
flash  alone  is  not  necessarily  the  most  reliable  basis 
for  measurement  of  ATP.  The  method  uses  a  com- 
mercially available  luciferin-luciferase  preparation 
without  further  purification.  The  level  of  sensitivity 
is  equal  to  that  reported  for  purification.  The  level 
of  sensitivity  is  equal  to  that  reported  for  purified 
luciferin-luciferase  preparations.  The  method  ol 
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xjnstant  addition  for  quantitative  determination  of 
iTP  in  plant  extracts  is  described.  The  lack  of 
Uecificity  associated  with  the  luciferin-luciferase 
paction  is  controlled  by  this  method.  (Mortland- 
tattelle) 
V71-U916 


OLLUTION  AND  POLAROGRAPHY, 

'hemtrix.  Inc.,  Beaverton,  Ore. 
oseph  E.  Nelson. 
970.  1  2  p.  6  fig,  1 1  ref. 

descriptors:  •Polarographic  analysis,  *  Pollutant 
dentification,  *Water  analysis,  Cathodes,  Elec- 
rodes.  Copper,  Iron,  Heavy  metals,  Trace  ele- 
ments. Chromium,  Cobalt,  Manganese,  Calcium, 
[odium.  Potassium,  Anions,  Nitrates,  Sulfates, 
;hlorides,  DDT,  Endrin,  2  4-D,  Effluents,  Surfac- 
ants. 

dentifiers:  Anodic  stripping.  Lead,  Cadmium, 
Nickel,  Zinc,  Arsenic,  Mercury,  Bismuth,  An- 
imony,  Tin,  Indium,  Thorium,  Vanadium,  Iodine, 
Jromine,  Cyanides,  Malathion,  Parathion, 
Vcrylonitrile,  Methacrylate,  Styrene,  Polymers, 
Monomers. 

iapid  scan  polarography  can  be  used  to  quickly 
dentify  and  measure  many  pollutants.  This  paper 
:ontains  several  specific  polarographic  techniques 
is  well  as  a  broad  review  of  the  application  of 
iolarography  to  pollution  studies.  The  technique 
iescribed  provides  a  cathodic-anodic  current-volt- 
ige  curve  from  which  both  qualitative  and  quan- 
itative  data  can  be  measured.  The  curve,  stored  on 
1  memory-type  oscilloscope,  is  produced  by  a  rapid 
.can  of  a  single  mercury  drop  from  a  dropping  mer- 
cury electrode  (DME).  This  allows  sensitivity  to  10 
o  the  6th  minus  power  molar  for  most  ions  with  10 
o  the  7th  minus  power  and  greater  when  catalytic 
jr  absorption  waves  can  be  used.  The  polarograph 
s  also  used  for  anodic  stripping.  Specific 
arocedures  are  presented  for  determination  of  vari- 
ous metals,  alkali  metals,  nitrates,  arsenic,  sulfates, 
chlorides,  cyanides,  pesticides,  polymer  effluents, 
ind  surfactants  in  water.  (Mortland-Battelle) 
W71-1 1917 


THE  DETERMINATION  OF  TRACE  QUANTI- 
TIES OF  MERCURY  BY  ATOMIC  ABSORP- 
TION SPECTROMETRY, 

Georgetown    Univ.,    Washington,    D.C.    Dept.    of 

Chemistry. 

L.  P.  Morgenthaler. 

MPI  Applications  Notes,  Vol  5,  No  5,  p  25-32, 

November  1970.  5  fig,  2  tab. 

Descriptors:  'Spectrometers,  *Fungicides,  Pollu- 
tant identification.  Fish,  Food  chains.  Toxicity, 
Water  pollution  effects. 

Identifiers:  'Mercury,  'Atomic  absorption  spec- 
trometry. 

A  rapid  and  simple  atomic  absorption  spectrometry 
technique  is  described  for  the  determination  of 
trace  quantities  of  mercury.  In  this  method,  the 
mercury  is  reduced  in  aqueous  suution  (Usually 
containing  at  least  1  M  H2S04)  with  tin  (II)  and 
sometimes  with  NH20H.  A  stream  of  air  bubbled 
through  this  solution  carries  the  mercury  vapor 
through  a  drying  tube  filled  with  Mg  (C104)2,  and 
then  into  a  flow-through  absorption  cell.  The  cell  is 
positioned  between  a  low-pressure  mercury  vapor 
lamp  and  a  monochromator  that  measures  the 
2357  angstrom  radiation  of  the  lamp.  This  method 
assumes  that  the  maximum  vapor  pressure  of  mer- 
cury in  the  absorption  tube  is  proportioned  to  the 
total  quantity  of  mercury  present  in  the  original 
solution.  This  assumption  is  experimentally  verifia- 
ble. (Mortland-Battelle) 
W71-11918 


METHODS    FOR    THE    DETERMINATION    OF 
TRACE  ORGANIC  MATERIALS  IN  WATER, 

Department  of  the  Interior,  Washington,  DC.  Of- 
fice of  Saline  Water 

Ihor  Lysyi,  Peter  Newton,  Arnett  Counts,  Frank  C. 
Di  Luzio,  and  W.  S.  Gillam. 


Available  from  the  National  Technical  Information 
Service  as  PB-178  525,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Research  and  Development  Progress 
Report  No  152,  March  1966.  45  p,  15  fig,  8  tab,  17 
ref. 

Descriptors:  'Desalination,  'Water  quality  control, 
•Gas  chromatography,  Separation  techniques, 
Distillation,  Water  treatment,  Alcohols,  Organic 
compounds,  Water  analysis. 

Identifiers:  Amines,  Freon,  Hydrocarbons, 
Vacuum  distillation. 

Research  was  conducted  to  develop  gas  chromato- 
graphic methods  for  analyzing  product  waters  for 
trace  organics.  Techniques  based  on  gas  chromato- 
graphic separation  and  ionization  detection  were 
developed  for  four  classes  of  organic  material  used 
in  desalination  processes:  hydrocarbons,  Freons, 
amines,  and  alcohols.  The  developed  techniques  in 
all  cases  are  capable  of  direct  analysis  of  water 
samples  and  have  experimentally  demonstrated  the 
capability  of  detection  in  the  sub-ppm  concentra- 
tion range.  A  second  phase  of  the  program  dealt 
with  developing  the  methodology  for  the  analysis  of 
naturally  occurring  organics  in  water  sources.  An 
analytical  approach  based  on  separation  and 
preconcentration  by  means  of  vacuum  distillation 
of  volatile  and  nonvolatile  organic  fractions  cou- 
pled with  removal  of  the  water  matrix  appears  to  be 
feasible;  however,  fuller  evaluation  of  this 
technique  is  indicated.  (Mortland-Battelle) 
W71-11920 


RESULTS  OF  OVERFLIGHTS  OF  CHEVRON 
OIL  SPILL  IN  GULF  OF  MEXICO 

Coast  Guard,  Washington,  D.C.  Applied  Technolo- 
gy Div. 

Clarence  E.  Catoe. 

Available  from  the  National  Technical  Information 
Service  as  AD-7 1 4  68 1 ,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Final  Report,  August  24,  1970.  19  p. 
10  fig,  12  ref. 

Descriptors:    'Oil    wastes,    'Aerial    photography, 

•Remote  sensing,  'Infrared  radiation,  'Ultraviolet 

radiation.  Oil,  Oily  water,  Pollutant  identification, 

Louisiana. 

Identifiers:      Infrared      photography,      Ultraviolet 

photography,  Infrared  imagery,  Oil  spills. 

The  Chevron  oil  spill  off  the  Louisiana  coast  in 
March  1970,  was  surveyed  to  investigate  the  poten- 
tial of  various  remote  sensing  techniques  for  de- 
tecting and  identifying  oil  slicks.  Aerial  photog- 
raphy (Color  infrared,  and  ultraviolet)  and  infrared 
imagery  were  used  during  overflights  of  the  spill. 
Color  photography,  because  of  the  low  contrast 
between  oil  and  water,  was  effective  only  where  the 
oil  was  quite  thick.  The  color  infrared  photographs 
offered  greater  contrast  between  oil  and  water  in- 
terface, with  oil  showing  up  as  pink  or  red  while 
water  appeared  blue.  However,  a  certain  amount  of 
ambiguity  appeared  in  these  photographs  in  that 
sun  glint  and  vegetation  also  gives  a  pink  and  red 
response.  With  UV  sensitive  flim,  the  fluorescence 
coming  from  the  oil  was  easily  detected.  Infrared 
imagery  in  the  8  to  14  micrometer  region  offered 
very  good  definition  of  oil  due  to  its  emissivity  dif- 
ferences. However,  it  should  be  realized  that  even 
though  the  imagery  obtained  was  favorable  and 
cross-correlatable,  photographic  techniques  util- 
ized in  these  overflights  are  generally  limited  to 
sunlight  and  fair  weather  conditions.  The  infrared 
imagery  on  the  other  hand  was  capable  of  weather 
limited,  i.e.,  the  slightest  amount  of  fog  or  haze 
completely  obscures  the  target.  (Mortland-Bat- 
telle) 
W71-1  1921 


IODINE  IN  THE  ENVIRONMENT, 

National  Institute  of  Arthritis  and  Metabolic  Dis- 
eases, Bethesda,  Md. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-1  1928 


COMPARISON  OF  TWO  PLATING  MEDIA  FOR 
DETECTION  OF  SALMONELLA  FROM  SWINE 
TISSUES, 

Department  of  Agriculture,  Ames,  Iowa.  Animal 

Health  Div. 

Rube  Harrington,  Jr.,  and  Edwin  M.  Ellis. 

Applied    Microbiology,    Vol    20,    No    5,    p    851, 

November  1970.  1  tab,  4  ref. 

Descriptors:    'Salmonella,    'Culture,    Separation 
techniques,  Microbiology,  Isolation. 
Identifiers:   'Agars,  Xylose-lysine-Brilliant  Green, 
Brilliant  Green  sulfadiazine. 

Xylose-lysine-Brilliant  Green-agar  and  Brilliant 
Green-sulfadiazine-agar  were  used  to  isolate  sal- 
monellae  from  swine  tissue.  There  was  no  signifi- 
cant difference  in  the  efficiency  of  the  two  media. 
Of  224  tissues  examined  with  each,  53  isolations 
(23.7  percent)  were  made  from  XLBG,  and  55 
isolations  (24.6  percent)  from  BGS.  (Mortland- 
Battelle) 
W71-11929 


THE  SPECTROFLUORIMETRIC  DETERMINA- 
TION OF  SULPHIDES, 

Salford  Univ.  (England).  Dept.  of  Chemistry. 

L.  S.  Bark,  and  A.  Rixon. 

Analyst,  Vol  95,  p  786-790,  September  1970.  1  fig, 

10  ref. 

Descriptors:  'Sulfides,  'Fluorometry,  'Pollutant 
identification,  Trace  elements.  Ions,  Hydrogen  ion 
concentration,  Toxicity. 

Identifiers:  'Hydrogen  sulfide,  'Spec- 

trofluorimetry,  Chemical  interference. 

The  spectrofluorimetric  determination  of  trace 
amounts  of  sulphide  with  mercury  (II)  -  2,2'- 
pyridylbenzimidazole  is  described.  The  sulphide 
can  be  determined  in  solutions  with  concentrations 
in  the  range  300  pg  to  300  ng  ml  (-1 ).  Interferences 
can  be  avoided  by  the  use  of  standard  distillation 
procedures.  The  main  advantages,  apart  from  the 
extremely  high  sensitivity  of  the  method,  are  the 
high  stability  of  the  reagent  and  of  the  reacted  sul- 
phide system.  The  over-all  time  of  the  method  after 
liberation  of  the  sulphide  can  be  as  little  as  2  to  5 
minutes,  and  the  time  lapse  between  the  reaction 
and  measurement  of  solution  is  not  critical  as  up  to 
48  hours'  delay  has  no  significant  effect.  (Mort- 
land-Battelle) 
W71-1  1931 


SYNERGISTIC    FALSE-POSITIVE    COLIFORM 
REACTION  ON  M-ENDO  MF  MEDIUM, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-1  1932 


GROWTH  RESPONSES  OF  ESCHERICHIA 
COLI  TO  THE  SURFACTANT  DODECYL 
BENZENE  SULFONATE, 

California    State    Coll.,    Los    Angeles.    Dept.    of 

Microbiology  and  Public  Health. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-11933 


POLYCHLORINATED  BIPHENYLS  IN  HUMAN 
ADIPOSE  TISSUE, 

Food  and  Drug  Administration,  Perrine,  Fla.  Div. 
of  Pesticides. 

Francis  J.  Biros,  Annita  C.  Walker,  and  Angela 
Medbery. 

Bulletin  of  Environmental  Contamination  and  Tox- 
icology, Vol  5,  No  4,  p  3  17-323,  July/August  1970. 
7  fig,  3  ref. 

Descriptors:  'Pesticide  residues,  'Gas  chromatog- 
raphy,     'Chlorinated      hydrocarbon      pesticides, 
Water  pollution,  Analytical  techniques.  Toxicity, 
Human  pathology. 
Identifiers:  'Polychlorinated  biphenyl. 
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A  combined  gas  chromatograph-maM  spectrome- 
ter system  was  used  to  analyze  polychlorinated 
biphenyls  (PCB)  in  human  adipose  tissue.  Two 
samples  were  examined  and  shown  to  contain  sub- 
stantial quantities  of  PCB,  ranging  from  pen- 
taehlorobiphenyl  to  deeachlorobiphenyl  and  in- 
eluding  at  least  14  isomers  and  chlorine  homologs 
The  origin  of  the  PCB  compounds  was  unknown, 
but  the  data  described  the  gas  chromatographic- 
mass  spectrophotometry  behavior  of  PCB  and 
verified  the  applicability  of  this  technique  to  PCB 
analysis  in  human  tissue  (  Mortland-Battelle ) 
W7I-I  1435 


WATER  TEMPERATURE  AS  A  SOURCE  OF 
VARIATION  IN  SPECIFIC  ACTIVITY  OF 
BRAIN  ACETYLCHOLINESTERASE  OF 

BLUEGILLS, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Columbia. 
Mo   Fish-Pesticide  Research  Lab 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-I  1  y3X 


FORMATION       OF       'PHOTODIELDRIN'       BY 
MICROORGANISMS, 

Wisconsin  Univ,  Madison.  Dcpt   of  F.ntomology. 
For  primary  bibliographic  entry  see  Field  05B. 
W7I-1  1940 


JOINT  O.E.C.D./T.N.O.  CONFERENCE  ON  OC- 
CURRENCE AND  SIGNIFICANCE  OF  PESTI- 
CIDE RESIDUES  IN  THE  ENVIRONMENT  HEL- 
VOIRT,  NETHERLANDS,  15TH-I8TH  SEP- 
TEMBER 1969. 

Organization  for  Economic  Co-Operation  and 
Development.  Paris  (  France  I 

OFCD  Report.  September  1970   46  p. 

Descriptors;  *Pcsticides.  'Heavy         metals, 

•Ecosystems.  'Animal  physiology.  Animals, 
hoods.  DDI,  Bioassay,  Sampling,  Florida,  Mary- 
land. 

Identifiers:  Lucille  F.  Stickel.  Philip  A  Butla,  F 
Korte.  William  H  Stickel.  John  M  Anderson,  J  H. 
Koeman,  Cloes  Ramel.  Mercury.  S  Jensen,  Ger- 
many. Canada.  Netherlands.  Sweden. 
Polychlorinated  biphenyls.  Organomercury  pesti- 
cides. Biological  magnification 

This  document  records  the  proceedings  of  the 
second  OF  CD  Technical  Conference  on  the 
unintended  occurrence  of  pesticides.  The  con- 
ference was  convened  to  discuss  and  interpret  the 
results  of  the  second  series  of  measurements  in  the 
voluntary  cooperative  study  program  on  residues  in 
wildlife  The  general  conclusions  of  the  conference 
were  as  follows:  (  I  )  Data  are  lacking  on  production 
and  use  of  pesticides  (2)  Monitoring  on  its  own 
does  not  allow  an  assessment  of  ecological  effects 
since  it  does  not  permit  the  detection  of  minor 
changes  and  therefore  presents  an  evaluation  of  the 
residues  found  in  terms  of  risk  to  the  ecosystem. 
(3)  Toxicity  studies,  as  they  are  made  in  member 
countries  in  relation  to  residues  in  human  food. 
should  not  only  concentrate  on  the  dose-response 
relationship,  wherever  possible,  data  relating 
animal  tissue  concentrations  (residues)  to  a  fact 
should  be  involved  (4)  Intensive  research  efforts 
during  the  past  few  years  have  led  to  the  develop- 
ment of  egg  shell  thickness  as  a  first  biological 
parameter  of  effect,  which  may  be  applied  to  spe- 
cies sampled  in  the  field.  (51  More  information  is 
needed  on  behavioral  changes  in  relation  to  dose 
and  concentration  of  pesticides,  and  in  relation  to 
residues  in  tissue  and  blood  (6)  More  work  is 
necessary  on  the  kinetics  of  pesticides  in  animals 
and  in  the  environment  (  McCann-Battclle  I 
W7I-I  1941 


PROC  ESS  GAS  CHROMATOGRAPHIC  ANALY- 
SIS OF  LIQUIDS  CONTAINING  HIGH-BOILING 
RESIDUES  OR  DISSOLVED  SOLIDS. 

American  Oil  Co..  Whiting.  Calif,  and  Fullcrton. 
Calil  Process  Instruments  Div,  Beekman  Instru- 
ments. Inc  .  Fullcrton.  Calif 


J.  Smith,  and  R   Villalobos 

Analysis  Instrumentation,  Vol   6.  p  129-137,  1969. 

1  I  fig- 

Descriptors:     'Gas     chromatography,     *Dissolvcd 
solids.  Steam,  Solvents,  Oil  wastes 
Identifiers   Hydrocarbons,  Styrcne. 

A  new  gas  chromatographic  technique  makes 
possible  the  analysis  of  liquids  containing  high-boil- 
ing residues  and  dissolved  solids  A  Hushing  solvent 
or  scavenger  such  as  steam  is  used  once  each  analy- 
sis cycle  to  automatically  remove  the  non-volatile 
material  which  would  otherwise  accumulate  in  the 
gas  chromatograph  and  ruin  or  plug  the  columns. 
The  Hushing  of  the  sample  vaporization  area  may 
be  done  at  a  constant  rate  for  a  selected  period  of 
time,  or  with  a  fixed  volume  of  solvent  Carrier  gas 
purges  the  flushing  medium  from  the  instrument 
prior  to  the  next  analysis  The  technique  has  been 
successfully  applied  to  the  analysis  of  a  hydrocar- 
bon stream  with  a  boiling  range  of  300- 1  100  F,  and 
to  the  analysis  of  crude  styrcne  containing  high- 
boiling  residues  and  dissolved  solids  (McCann- 
Battclle) 
W7I-I  1944 


APPLICATION  OF  A  HIGH  SENSITIVITY 
TOTAL  ORGANIC  CARBON  ANALYZER, 

Beekman      Instruments,     Inc.,     Fullcrton,     Calif. 
Process  Instruments  Div. 
Robert  H   Jones,  and  Allen  F   Dagcforde. 
Analysis  Instrumentation,  Vol   6,  p  43-5  I,  1969.  10 
fig,  4  rcf. 

Descriptors:  'Analytical  techniques,  'Carbon, 
'Pollutant  identification.  Sewage  effluents.  Indus- 
trial wastes.  Organic  compounds.  Infrared  radia- 
tion. Instrumentation,  Carbon  dioxide.  Carbonates 
Identifiers:  'Total  organic  carbon. 

The  total  organic  carbon  analyzer,  developed  at 
Dow  Chemical,  operates  by  first  measuring  total 
carbon  and  then  determining  inorganic  carbon  in  a 
second  operation.  The  organic  carbon  content  is 
then  arrived  at  by  simple  subtraction.  The  instru- 
ment is  operated  manually.  In  normal  operation, 
total  carbon  is  determined  by  measurement  olC02 
resulting  from  combustion  and  decomposition  of 
carbon  compounds  in  a  catalyst-packed  (cobalt  ox- 
ide) column  at  high  temperature  (950  C).  Mea- 
surement is  by  infrared  instrumentation.  Inorganic- 
carbon  is  determined  by  C02  measurement  where 
the  C02  results  from  the  breakdown  of  carbonates 
or  the  release  of  dissolved  C02.  This  mode  of 
operation  limits  the  sensitivity  of  the  instrument 
and  requires  the  use  of  relatively  small  samples.  On 
low  level  organic  carbon  samples  the  instrument 
can  be  operated  at  high  gain  with  large  samples 
This  method  may  improve  the  accuracy  of  analysis 
of  organic  carbon  in  surface  waters  and  in  other  ap- 
plications important  to  water  pollution  control. 
(Mortland-Battelle) 
W7I-I  1945 


ANNUAL  PROGRESS  REPORT  JULY  I,  1968  - 
JUNE  30,  1969,  FRESHWATER  VERTEBRATE 
AND  INVERTEBRATE  ECOLOGY  OF 
AMCHITKA  ISLAND, 

Utah  State  Univ.,  Logan. 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-1  1946 


THE  USE  OF  PHLOXINE  B  AND  ROSE 
BENGAL  STAINS  TO  FACILITATE  SORTING 
BENTHIC  SAMPLES, 

Federal   Water  Pollution  Control   Administration, 

Cincinnati.  Ohio. 

William  T.  Mason.  Jr.  and  Paul  P.  Yevich. 

Transactions     of     the     American     Microscopical 

Society.  Vol.  86,  No.  2.  p  221-223,   1967.   I   tab,  5 

ref. 

Descriptors:  Benthic  fauna.  Analytical  techniques. 
Identifiers;  'Phloxenc  B.  'Rose  bengal.  'Xanthene 
stains.  Engineering  Sciences,  Inc.,  Klamath  River, 
Lost  River,  Oregon.  Sorting 


One  of  the  most  tedious  and  time-consuming  tusks 
in  gathering  benthic  data  is  separating  the  organ- 
isms Irom  the  debris  Sorting  samples  by  h^- 
the  aid  of  a  lowe  power  scanning  lens  is  still  the 
most  widely  used  method  of  separation  Ik  man 
Jredge  samples  collected  from  different  substrate  , 
types  in  the  Klamath  River  and  Lost  River.  Oregon 
were  used  in  a  time  test  to  determine  whether  stain- 
ing reduces  sorting  time  Benthic  samples  stained 
with  phlox  inc  B  at  a  concentration  of  100  mg/l  in 
ethanol  or  formalin  preservatives  were  sorted  in  up-  , 
proximately  half  the  time  required  for  unstained 
samples  The  time  saved  in  sorting  benthic  samples 
will  of  course  depend  on  the  amount  of  detritus, 
number  of  organisms,  and  the  skill  of  the  sorter. 
The  stain  concentration  must  be  adjusted  to  suit 
the  particular  substrate  type,  and  increased  if  the 
samples  are  composed  primarily  of  organic 
detritus  Variations  in  coloration  are  often  impor- 
tant taxonomic  characteristics  in  keying  aquatic 
macroinvcrtebrates  If  necessary,  most  of  the  stain 
can  be  removed  from  the  organisms  by  placing 
them  in  95  percent  ethyl  alcohol.  As  yet  the  stains 
have  not  interfered  with  specific  determinations 
based  on  color  distinctions  ( McCann-Battclle ) 
W71-1  1947 


PESTICIDE  RESIDUES  IN  CHANNEL  CATFISH 
FROM  NEBRASKA, 

Nebraska  Game  and  Parks  Commission,  Lincoln. 

Research  Div 

N.  P.  Slucky 

Pesticides  Monitoring  Journal.  Vol.  4.  No    2.  p  62- 

66,  September  1 970.  2  fig.  3  tab.  I  3  ref 

Descriptors:  *DDT,  'Channel  catfish.  'Nebraska. 
'Dicldrin.  Sampling.  Gas  chromatography.  Separa- 
tion techniques,  Missouri  River 

Identifiers:  Metabolites,  Electron  capture  gas  chro- 
matography, Niobrara  River  (Nebraska).  White 
River  (Nebraska).  Platte  River  (Nebraska).  Salt 
Creek  (Nebraska).  Loup  River  (Nebraska).  Elk- 
horn  River  (Nebraska).  Logan  Creek  (Nebraska). 
Little  Nemaha  River  (Nebraska).  Big  Nemaha 
River  (Nebraska).  Big  Blue  River  (Nebraska).  Lit- 
tle Blue  River  (Nebraska),  Republican  River 
(  Nebraska) 

Channel  catfish  ( Ictalurus  punctatus)  were  col- 
lected in  all  of  the  major  watersheds  in  Nebraska 
during  the  summer  of  1964.  Individual  fat  samples 
and  composite  blood  samples  obtained  from  these 
fish  were  analyzed  to  determine  the  concentrations 
of  residues  of  DDT  and  its  metabolites  (o.p'-DDT, 
p,p -DDT,  p.p-DDD.  and  DDE)  and  dicldrin  A 
total  of  178  fish,  collected  from  18  sites,  were 
analyzed.  As  expected,  the  fat  samples  contained 
higher  concentrations  of  the  pesticides  than  did  the 
blood  samples  DDT  residues  were  found  in  all  fat 
samples,  and  average  levels  from  10  fish  sampled  at 
each  site  ranged  from  a  low  of  2.2  p. p.m.  in  the 
sandhills  region  to  a  high  of  92.2  p. p.m.  in  Salt 
Creek  below  Lincoln.  Nebraska.  Average  dicldrin 
residues  in  fat  samples  ranged  from  0. 1  to  6.7 
p.p.m.  All  values  arc  expressed  as  p. p.m.  of  residue 
detected  in  each  sample  of  fat.  The  composite 
blood  samples  were  found  to  contain  DDT  residue 
concentrations  ranging  from  a  low  of  less  than  0.0 1 
p.p.m.  to  a  high  of  0.16  p.p.m.  Dicldrin  residue 
concentrations  ranged  from  a  low  of  less  than  0.01 
p.p.m.  to  a  high  of  0.07  p. pm  (McCann-Battclle) 
W7I-I  1950 


A  SCHEME  OF  QUALITATIVE  ANALYSIS  FOR 
TWENTY  COMMON  CATIONS, 

Allahabad  Univ   (India).  Dcpt   of  Chemistry. 
Aninicsh  K   Ghosc,  and  Arun  K.  Dcy. 
Analyst.  Vol  95,  p  698-701 ,  July  1970.  6  ref. 

Descriptors:  'Separation  techniques.  'Heavy 
metals.  'Colorimetry,  'Cations.  Ions,  Pollutant 
identification.  Solvent  extractions.  Copper,  Iron, 
Cobalt.  Calcium,  Aluminum.  Magnesium,  Barium, 
Silver,  Chromium. 

Identifiers:  'Ring-oven  colorimetry.  Mercury,  Tin, 
Bismuth.  Arsenic.  Antimony,  Zinc,  Lead.  Man- 
ganese, Nickel,  Cadmium,  Strontium 
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({qualitative  scheme  has  been  devised  for  the 
naration  and  subsequent  identification  of  twenty 
tmmon  cations  in  I  drop  of  unknown  mixture  by 
I  ring-oven  technique.  The  solution  containing 
|r  unknown  mixture  is  spotted  on  to  a  circular 
(jr-paper.  and  it  is  then  separated  into  different 
;  ill  groups  containing  not  more  than  four  cations 
t  washing  the  spot  with  appropriate  organic  sol- 
nts.  The  separated  cations  are  collected  in  the 
[oi  of  thin  rings,  22  mm  in  diameter,  on  separate 
f;r-papers.  The  rings  of  the  deposited  cations  are 
tin  cut  into  sectors  depending  on  the  number  of 
:  metal  ions  present  in  a  particular  ring  and 
,cd  for  individual  ions  with  the  specific 
;omogenic  reagents.  The  advantages  of  this 
nemc  over  previous  ones  arc  that  it  is  less  time 
isuming.  no  prior  separations  arc  necessary,  all 
separations  are  done  on  the  ring  oven,  the 
;nber  of  members  separated  in  an  individual 
I  up  is  small  and  thus  interferences  of  cations  in  a 
ile  ring  arc  minimized;  and  only  one  disc  is  used 
oughout  the  separation.  (Mortland-Battclle) 
n-l  1951 


ECTROCHEM1CAL  METER  FOR  ACTIVITY 
:aslrements    IN    NATURAL    ENVIRON- 

:nts, 

lifornia      Univ.,     Berkeley.      Inst,     of     Marine 
iourccs  and  Engineering  Gcosciencc. 
■  primary  bibliographic  entry  sec  Field  02K. 
'1-1  1953 


ENTIFICATION  AND  SURFACTANT 

GRADING  ABILITY  OF  BACTERIA-'STAN- 
RD'  SHAKE  FASK  INOCULUM, 

fny     Nalick     Lab.,     Natick,     Mass.     Pioneering 

>carch  Lab. 

>rris  R   Rogers,  and  Arthur  M.  Kaplan. 

irnal  Water  Pollution  Control  Federation  (Res. 

)plc. ),  Vol.  42.  No.  8,  Part  2,  p  R263-R269,  Au- 

t  1970.  I  tab,  20rcf. 

scrip  tors:  *Waste  water  treatment,  *Detcrgents, 
ctivated  sludge,  'Bioindicators.  Surfactants, 
Iturcs.  Pscudomonas,  E.  coli,  Biodcgradation, 
lation. 

ntifiers:  'Shake  culture  method,  Agars,  Pscu- 
pionas  pavonacea.  Pscudomonas  dacunhac. 
udomonas  membranoformis,  Pscudomonas  ar- 
a,  Pscudomonas  cruciviae,  Pseudomonus  striata, 
hromobactcr  cycloclastcs.  Paracolobactrum  in- 
medium,  Flavobacterium.  Moraxella.  Al- 
igenes. 

;ludy  was  conducted  to  isolate  and  identify  the 
•tcria  present  in  a  shake  culture  inoculum 
{inating  from  activated  sludge  and  maintained 
synthetic  culture  media  for  an  extended  period, 
I  to  show  the  comparative  ability  of  the  pure  iso- 
:s  to  biodegrade  LAS.  The  dominant  organism 
ated  from  the  shake  culture  was  Pscudomonas. 
.ed  on  the  results,  it  appears  that  unrelated  bac- 
a  can  utilize  LAS  as  pure  cultures  and  can  serve 
i  satisfactory  inoculum  in  bringing  about  surfac- 
t  biodcgradation  by  the  shake  culture  method.  It 

mphasized  that  properly  identified  test  organ- 
s  arc  very  important  in  any  microbiological  test 
.em.  (Mortland-Battelle) 

l-l  1954 


S-WATER        CHROMATOGRAPHY        AIDS 
iTER  POLLUTION  ANALYSIS. 

ional  Bureau  of  Standards,  Washington,  DC. 

S.   National   Bureau  of  Standards  -  Technical 
*s  Bulletin.  Vol.  54.  No.  7.  p  1 43.  July  1970. 

icriptors:     *Gas     chromatography.     *Aqucous 

itions.  Separation  techniques.  Pollutant  identifi- 

lon.  Aromatic  compounds.  Ions. 

ntifiers:    'Hydrocarbons.    Unsaturates.    Olefin, 

ancs.  Ethylene,  Propylene.  Isobutene.  Toluene. 

izene. 

'rief  description  of  work  done  at  NBS  on  analy- 
•>f  hydrocarbons  present  in  water  is  given.  Aque- 


ous solutions  of  complcxing  metal  ions  are  used  as 
the  stationary  phase  in  GLC  columns.  Details  are 
presented  in  the  article  listed  as  (AMIC-218).  (Lit- 
tle-Battclle) 
W71-1  1956 


GAS  CHROMATOGRAPHIC  DETERMINATION 
OF  PARTITION  COEFFICIENTS  OF  SOME  UN- 
SATURATED   HYDROCARBONS    AND    THEIR 
DEUTERATED       ISOMERS       IN       AQUEOUS 
SILVER  NITRATE  SOLUTIONS, 
National  Bureau  of  Standards.  Washington.  DC. 
For  primary  bibliographic  entry  sec  Field  02K. 
W7I-I  1957 


TENTATIVE  METHOD  FOR  MERCURY. 

Federal  Water  Quality  Administration,  Cincinnati, 
Ohio.  Analytical  Quality  Control  Lab. 

September  1 970.  1 0  p.  2  fig,  4  rcf. 

Descriptors:  'Spectrophotometry,  'Chemical  anal- 
ysis, 'Laboratory  equipment,  'Heavy  metals, 
'Mud,  'Sediments,  'Fish,  'Waste  water  (Pollu- 
tion), 'Saline  water,  'Surface  waters,  'Effluents. 
Identifiers:  'Interference,  *FWQA  provisional 
methods,  'Mercury,  'Mercury  compounds, 
'Atomic  absorption  spectrophotometry.  Sample 
preservation. 

A  provisional  method  has  been  established  by  the 
Federal  Water  Quality  Administration  for  the  anal- 
ysis of  mercury  and  mercury  compounds  in  surface 
waters,  saline  waters,  waste  waters,  and  effluents. 
Mud,  sediment,  and  fish  tissue  may  also  be 
analyzed  after  proper  prctreatment.  The  analysis  is 
performed  by  applying  atomic  absorption 
techniques  to  samples  that  have  been  treated  with 
potassium  permanganate  followed  by  a  treatment 
of  potassium  persulfate  to  insure  that  organo-mer- 
cury  compounds  will  be  oxidized  to  the  mercuric 
ion  before  measurement.  The  detection  limit  of  this 
method  is  0.5  microgram  Hg/1.  All  pertinent  details 
regarding  equipment,  sample  handling  and  preser- 
vation, interferences,  and  calibration  arc  included. 
(Little-Battelle) 
W71-1  1958 


A  COMPARISON  OF  BENTHIC  MACROINVER- 
TEBRATES  COLLECTED  BY  DREDGE  AND 
BASKET  SAMPLER, 

Federal   Water   Pollution  Control  Administration. 
Cincinnati.  Ohio.  Div.  of  Pollution  Surveillance. 
J   B  Anderson,  and  William  T.  Mason.  Jr. 
Journal  Water  Pollution  Control  Federation,  Vol. 
40,  No.  2,  Part  I ,  p  252-259,  February  1968.  2  fig, 
4  tab,  6  rcf. 

Descriptors:  'Sampling.  'Ohio  River.  'Bioindica- 
tors, 'Midges,  'Caddisflics.  'Mayflies.  'Stoneflies, 
'Oligochaetes,  'Dredging,  'Crustaceans,  'Gas- 
tropods, 'Analytical  techniques,  Flatworms.  Mol- 
lusks,  Coelenterates,  Leeches,  Benthos,  Macroin- 
vertebratcs.  Surveillance,  Damselflics. 
Identifiers:  'Wabash  River,  'Basket  sampler,  'Ar- 
tificial substrates,  'Coelenterates,  'Bryozoa, 
'Odonata,  Trichoptera,  Coleoptera.  Hirudinea, 
Turbcllaria,  Anisoptera,  Zygoptcra,  Decapoda. 
Amphipoda,  FWQA  methods,  Coelenterata,  Peter- 
sen dredge.  Chironomidae.  Ohio  River. 

In  order  to  compare  the  value  of  the  basket  sampler 
to  the  Petersen  dredge,  benthic  samples  were  col- 
lected by  both  methods  from  the  Ohio  and  Wabash 
Rivers.  The  dredge  samples  were  taken  during 
1 962  and  1  963,  and  the  basket  samples  were  taken 
four  times  from  June  to  November  1965.  In  4 
basket  samples,  taken  at  Cincinnati,  a  total  of  13 
species,  numbering  445  organisms  were  present,  in- 
cluding 114  chironomidae  represented  by  6  spe- 
cies. There  were  320  larvae  of  the  caddisfly.  Of  4 
basket  samples  collected  at  Louisville,  a  total  of  28 
species  numbering  574  organisms  was  obtained. 
Chironomidae  numbered  171  and  were 
represented  by  1 4  species.  There  were  254  trichop- 
tera.     21      ephemeroptcra.      and      76      mollusca. 


Oligochaetes  were  collected  only  with  the  dredge. 
The  number  of  midge  species  collected  by  dredge 
was  much  less  than  the  number  with  the  basket 
sampler.  Although  mollusks  also  were  obtained  by 
dredge,  practically  no  trichoptera,  ephemeroptcra, 
or  odonata  were.  The  samples  collected  from  the 
Wabash  River  contained  a  total  of  1 ,605  organisms 
and  38  species.  Over  700  of  the  organisms  were 
midges,  nearly  500  caddisflies,  approximately  150 
mayflies,  and  100  odonates.  With  the  dredge  sam- 
pler eight  species,  excluding  oligochaetes,  were 
collected.  Since  the  basket  samplers  and  the  Peter- 
sen dredge  collect  different  species  of  macroinver- 
tebrates,  the  Water  Pollution  Surveillance  System 
utilizes  both  methods.  (Little-Battelle) 
W71-1  1960 


THE  THIN-LAYER  CHROMATOGRAPHIC 
PROPERTIES  OF  TRACE  METALS:  I.  SEPARA- 
TION OF  SOME  METALS  WITH  SPECIAL 
REFERENCE  TO  LEAD, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Chemistry. 

V.  Miketukova,  and  R.  W.  Frei. 

Journal  of  Chromatography,  Vol  47,  p  427-434, 

March  1970.  3  fig,  2  tab,  14  rcf. 

Descriptors:  'Chromatography,  'Trace  elements, 
'Cobalt,  'Copper,  'Manganese,  Iron,  Solvents, 
Ions. 

Identifiers:  'Thin-layer  chromatography, 

'Bismuth.  'Lead.  'Nickel,  'Uranium,  'Vanadium. 
Zinc,  Cellulose  sheets.  Silica  gel  sheets,  Acetone, 
Isopropanol,  Acetic  acid.  Hydrochloric  acid.  Nitric 
acid.  Methanol,  Reagents,  Rf,  Chromagram  sheets. 

This  first  part  of  the  investigation  considered  thin- 
layer  chromatographic  behavior  of  metals  with 
various  solvent  systems  on  cellulose,  silica  gel.  and 
Eastman  Chromagram  sheets.  The  cations  in- 
vestigated were:  Bi.  Cd.  Mn.  Pb,  U.  Ni.  Co.  Zn.  and 
Fc.  Because  of  the  inherent  difficulties  encoun- 
tered with  lead,  special  emphasis  was  given  to  this 
ion.  Interferences  resulting  from  iron  and  zinc  im- 
purities were  eliminated  by  prcwashing  the  sheets 
with  the  same  solvent  system  as  was  used  later  for 
separation.  The  solvent  systems  employed  included 
mixtures  of  acetone  -  isopropanol  -  acetic  acid  - 
HCI  -  water  in  various  combinations  and  propor- 
tions. The  solvent  system  methanol  -  25^  HN03  - 
water  (8:1:1  )  gave  satisfactory  results  for  success- 
ful separation  of  lead  from  other  cations.  The 
results  of  the  tests  were  compared  with  paper  chro- 
matographic separation  methods.  New  spray  re- 
agents. 4  -  (2  -  thiazolylazo)  rcsorcinol,  I  -  (2  - 
thiazolylazo)-  2  -  naphthol.  4  -  (2  -  pyridylazo) 
rcsorci  nol.  and  1  -  (2  -  pyridylazo)  -  2  -  naphthol. 
were  successfully  introduced  for  the  detection  of 
metals  as  distinctly  coloured  complexes.  Visual  de- 
tection limits  ranged  from  0.1  to  0.01  microgram 
per  spot.  (See  also  W7  1-1  1964)  (Little-Battelle) 
W7I-1  1963 


THE  THIN-LAYER  CHROMATOGRAPHIC 
PROPERTIES  OF  TRACE  METALS:  II. 
SEPARATION  OF  SOME  CATIONS  ON  COM- 
MERCIALLY PRECOATED  SHEETS, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Chemistry. 

V.  Miketukova,  and  R.  W.  Frci. 

Journal  of  Chromatography,  Vol  47,  p  435-441. 

March  1970.  2  fig.  4  tab,  9  rcf 

Descriptors:  'Chromatography.  'Trace  elements, 
'Cobalt.  'Copper.  'Manganese.  'Iron.  Solvents. 
Ions. 

Identifiers:  'Thin-layer  chromatography, 

'Bismuth,  'Lead,  'Nickel,  'Uranium.  'Cadmium, 
'Vanadium,  'Zinc,  Cellulose  sheets.  Silica  gel 
sheets.  Acetone.  Acetic  acid.  Hydrochloric  acid. 
Nitric  acid.  Methyl  ethyl  ketone,  Isopropanol, 
Methanol,  Rf 

The  present  investigation  considered  the  behavior 
of  the  following  ions:  Bi,  Cd,  Co.  Cu,  Fe,  Mn,  Ni, 
Pb,  U,  V,  and  Zn.  The  effect  of  seven  solvent 
systems  on  the  separation  of  the  metals  on  com- 
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mercially  precoated  cellulose  and  silica  gel  sheets 
was  investigated.  In  general,  it  was  observed  that  on 
silica  gel  more  efficient  separations  could  be  ob- 
tained for  all  the  metals  investigated.  In  order  to 
combine  the  advantages  of  two  solvent  systems, 
mixtures  of  acetone,  isopropanol,  and  hydrochloric 
acid  were  investigated  in  various  proportions.  From 
the  data  gathered  in  the  study,  it  appears  that  for 
the  separation  of  trace  metals  with  the  solvent 
systems  investigated,  silica  gel  is  a  far  more  effec- 
tive absorbent  than  cellulose;  however,  it  takes 
about  three  times  longer  to  develop  a  chromato- 
gram  on  silica  gel  than  on  cellulose  sheets.  It  was 
also  found  necessary  to  prewash  the  sheets  to 
eliminate  impurities,  especially  zinc  and  iron  (III). 
For  most  metals,  visual  detection  limits  range  from 
0.1  to  0.01  microgram  per  spot.  The  r  reproduci- 
bility of  the  chromatographic  pattern,  the  reagent 
background,  and  the  stability  of  the  metal  chelates 
adsorbed  on  the  sheets  are  such  that  they  make  this 
method  suitable  for  in  situ  diffuse  reflectance  spec- 
troscopic evaluation  of  the  chromatograms.  The 
data  are  included  in  tables  and  figures.  (See  also 
W7I-1 1963)  (Little-Battelle) 
W71-11964 


METHOD  FOR  THE  EXAMINATION  OF  PHAR- 
MACEUTICAL LIQUID  PRODUCTS  FOR  SAL- 
MONELLA, 

Abbott  Labs.  Ltd.,Queenborough  (England). 
DA.  Wilson. 

Laboratory  Practice,  Vol  19,  No  11,  p  1135, 
November  1970.  1  tab,  10  ref. 

Descriptors:  'Salmonella,  *Cultures,  'Membrane 
processes,  Filtration. 

Identifiers:  'Membrane  filtration,  Agars,  Salmonel- 
la paratyphi  B. 

A  membrane  filtration  process  for  isolating  Sal- 
monella from  liquid  products,  e.g.  syrups,  is 
described.  From  10  to  50  ml  of  sample  is  added  to 
1,000  ml  of  sterile  0.9  percent  saline  and  mixed 
until  uniformly  distributed.  The  flask  is  placed  on  a 
suitable  metal  stand  and  connected  to  a  sterile  glass 
or  plastic  filter  holder  containing  a  0.4  micron 
porosity,  47  mm  diameter  membrane  filter.  The 
filter  is  connected  to  a  sterile  Buchner  flask  and  a 
vacuum  is  drawn.  After  all  the  sample  has  passed 
through,  the  filter  is  washed  with  sterile  saline  solu- 
tion to  remove  any  traces  of  inhibitory  substances. 
The  filter  is  divided  into  two  portions  with  sterile 
scissors.  One  half  is  added  to  selenite  broth  and  the 
other  half  is  added  to  tetrathionate  broth.  Incuba- 
tion is  carried  out  at  35C  for  24  hours.  The  fluid 
media  are  streaked  on  to  plates  of  Salmonella- 
Shigella  agar,  brilliant  green  agar  and  bismuth  sul- 
phite agar.  These  are  incubated  at  35C  for  24  hours 
and  examined  for  typical  colonies.  At  least  three 
suspect  colonies  are  used  for  the  con-confirmatory 
tests.  Each  colony  is  inoculated  into  a  tube  of  lysine 
decarboxylase  medium;  on  to  a  urea  agar  slope  and 
on  to  a  heart  infusion  agar  slope.  Slide  agglutina- 
tion tests  are  carried  out  to  demonstrate  that  the 
organism  is  a  Salmonella.  (Mortland-Battelle) 
W71-11965 


IDENTIFICATION  OF  A  RECURRING  BAC- 
TERIAL CONTAMINANT  IN  A  SPACECRAFT 
WATER  SYSTEM, 

General  Electric  Co.,  Philadelphia,  Pa.  Re-entry 
and  Environmental  Systems  Div. 
A.  J.Bryce. 

Available  from  the  National  Technical  Information 
Service  as  N70-34398,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Ames  Research  Center  Contract  re- 
port NASA-CR-7343  I,  August  11,  1970.  6  p,  2  tab. 

Descriptors:  'Bacteria,  'Potable  water,  'Pollutant 
identification,    Nutrient    requirements,    Cultures, 
Water  pollution  treatment. 
Identifiers:  Pseudomonas  boreopolis. 

Prior  to  launch  of  a  biosatellite  carrying  a  monkey 
into  space,  stringent  chemical  and  biological  con- 
straints were  applied  to  the  drinking  water  supply 
system.  However,  random  bacterial  contamination 


repeatedly  occurred.  Laboratory  testing  showed 
the  contaminating  organism  to  be  capable  of 
growth  on  a  nutrient  supply  indetectable  by  stan- 
dard analytical  procedures.  Inocula  of  the  organ- 
isms were  incubated  in  flasks  containing  high-puri- 
ty deionizedose  previously  estimated  for  the  period 
1949-1963.  Data  on  water  quality  were  also  ob- 
tained for  a  number  of  major  pollution  sources. 
Comparisons  show  that  previous  mathematical 
models  for  the  Delaware  Estuary  can  still  be  used 
to  verify  dissolved  oxygen  levels.  Current  levels  of 
dissolved  oxygen  fail  to  meet  the  standards 
established  by  the  Commission.  It  is  concluded  that 
in  the  future,  regulation  of  carbonaceous  raw  waste 
of  industry  and  municipalities  will  be  sufficient  to 
meet  these  standards.  This  report  provides 
background  for  further  analysis  of  economically 
feasible  alternative  programs  on  the  Delaware 
River.  (McCann-Battelle) 
W71-11967 


DELAWARE  ESTUARY  AND  BAY  WATER 
QUALITY  SAMPLING  AND  MATHEMATICAL 
MODELING  PROJECT. 

Delaware  River  Basin  Commission,  Trenton,  N.J. 

Available  from  the  National  Technical  Information 
Service  as  PB-193  799,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Final  Progress  Report,  May  1970. 
105  p,  27  fig,  10  tab,  10  ref. 

Descriptors:  Water  quality,  Sampling,  Water  tem- 
perature, Dissolved  oxygen,  Hardness  (Water), 
Turbidity,  Delaware  River,  Estuaries,  New  Jersey, 
Pennsylvania,  Delaware,  Mathematical  Models, 
Flow  rates,  Electrical  conductance,  Odor, 
Hydrogen  ion  concentration,  Acidity,  Alkalinity, 
Phosphates,  Chlorides,  Ammonia,  Nitrites, 
Nitrates,  Biochemical  oxygen  demand. 
Chlorophyll,  Coliforms,  Streptococcus,  Chromium, 
Copper,  Iron,  Suspended  load.  Phenols,  Oxygen- 
reduction  potential. 

Identifiers:  FWQA  Reports,  Delaware  Bay,  Nickel, 
Zinc,  Syndets. 

This  is  a  report  on  a  demonstration  grant  from  the 
Federal  Water  Pollution  Control  Administration. 
The  principal  contents  are  comparisons  of  water 
quality  parameters  for  the  Delaware  Estuary  with 
those  previously  estimated  for  the  period  1949- 
1963.  Data  on  water  quality  were  also  obtained  for 
a  number  of  major  pollution  sources.  Comparisons 
show  that  previous  mathematical  models  for  the 
Delaware  Estuary  can  still  be  used  to  verify  dis- 
solved oxygen  levels.  Current  levels  of  dissolved 
oxygen  fail  to  meet  the  standards  established  by  the 
Commission.  It  is  concluded  that  in  the  future, 
regulation  of  carbonaceous  raw  waste  of  industry 
and  municipalities  will  be  sufficient  to  meet  these 
standards.  This  report  provides  background  for 
further  analysis  of  economically  feasible  alternative 
programs  on  the  Delaware  River.  (McCann-Bat- 
telle) 
W71-U968 


OCCURRENCE  OF  NEMATODES  IN  BENTHIC 
DEPOSITS, 

Illinois  Univ.,  Urban.  Dept.  of  Civil  Engineering. 
K.  Y.  Baliga,  J.  H.  Austin,  and  R.  S.  Engelbrecht. 
Water  Research,  Vol  3,  p  979-993,  1969.  4  fig,  4 
tab,  22  ref. 

Descriptors:  'Nematodes,  'Benthos,  'Separation 
techniques,  'Sewage  effluents,  Oxidation-reduc- 
tion potential,  Sampling,  Distribution  patterns,  Il- 
linois, Waste  treatment,  Flow  rates,  Water  tem- 
perature, Hydrogen-ion  concentration,  Dissolved 
oxygen,  Bottom  sediments,  Water  quality  charac- 
teristics. Staining,  Sampling  techniques,  Sample 
preservation,  Methodology,  Counting  techniques. 
Identifiers:  Centrifugal  flotation  technique,  Illinois 
stream,  Nematoda,  Scoop  sediment  sampler. 

A  method  has  been  developed  and  found  satisfac- 
tory for  sampling  and  separation  of  nematodes  in 
benthic  deposits  of  shallow  streams  with  sandy 
bond  permanent  pollution  and  awarded  plaintiffs 


judgment.  On  appeal,  defendant  contended  that 
there  was  insufficient  evidence  to  support  a  finding 
of  permanent  pollution,  the  doctrine  of  appropria- 
tion applied  only  to  public  lands,  plaintiff-  had 
acquired  no  water  rights  because  they  were  not 
mentioned  in  prior  deeds.  The  Supreme  Court  of 
Washington  affirmed  and  held  that  there  was  sub- 
stantial evidence  to  prove  permanent  damage* 
since  defendant  had  no  intention  of  correcting  the 
situation.  The  court  ruled  a  water  right  was  an  in- 
terest in  real  property  appurtenant  to  the  land  and 
passes  to  the  grantee  when  the  land  is  conveyed.' 
The  court  ruled  plaintiffs  were  entitled  to  per-' 
manent  damages  plus  the  reasonable  cost  of  secur- 
ing a  substitute  water  supply  prior  to  the  time  of  trP 
al.  (Horwitz-Florida) 
W7I-11974 


ANALYSIS  OF  MULTICOMPONENT  ORGANIO 
MIXTURES  IN  AQUEOUS  MEDIA  BY  PYROLY- 
SIS, 

Rocketdyne,  Canoga  Park,  Calif.  Research  Div. 
Ihor  Lysyj,  Kurt  H.  Nelson,  and  Steve  R.  Webb. 
Water  Research,  Vol  4,  p  157-163,  1970.  1  fig,  1 
tab,  4  ref. 

Descriptors:  'Gas  chromatography,  'Oil  wastei' 
•Least  squares  method,  'Separation  technique!.1 
'Pollutant  identification,  Industrial  wastes.  Mu- 
nicipal waters,  Aqueous  solutions,  Organic  com- 
pounds, Oil. 

Identifiers:  'Pyrolysis,  Glycerol,  DL-valine,  Hex- 
anoic  acid,  Petroleum  characterization. 

For  general  characterization  of  industrial  and  mu- 
nicipal wastes  in  waterways,  a  direct  pyrographk 
approach  has  merit.  The  approach  is  based  on  high 
temperature  pyrolysis  of  the  water  sample  follower. 
by  immediate  gas  chromatographic  separation  o: 
the  resulting  organic  fragments.  The  amounts  o: 
these  separated  fragments  are  then  measured  witt 
a  hydrogen  flame  ionization  detector.  Througr 
mathematical  treatment  utilizing  all  pyrographk 
peaks,  the  recorded  pyrogram  can  be  interpreted  ir 
terms  of  concentrations  of  the  original  organic 
components.  Application  of  the  technique  to  solu 
tions  containing  a  total  of  100  ppm  glycerol,  DL 
valine,  and  hexanoic  acid  in  various  ratios  gave  < 
standard  deviation  of  1.7  ppm.  The  sensitivity  o; 
the  technique  is  sufficient  to  detect  oil  pollutior 
levels  of  less  than  10  ppm.  (Mortland-Battelle) 
W71-11975 


USE  OF  AZURE  A  INSTEAD  OF  METHYLENl 
BLUE  FOR  DETERMINATION  OF  ANIONIC 
DETERGENTS  IN  DRINKING  AND  SURFACI 
WATERS, 

Instituut  voor  Gezondheidstechniek   TNO,   Delf 

(Netherlands). 

W.  A.  M.  den  Tonkelaar,  and  G.  Bergshoeff. 

Water  Research,  Vol  3,  p  31-38,  1969.  4  fig,  3  tab 

10  ref. 

Descriptors:  'Detergents,  'Surface  waters,  'Pota 
ble  water,  'Alkylbenzene  sulfonates,  'Linear  alky 
late  sulfonates,  Chemical  analysis. 
Identifiers:    'Tetrapropylene    benzene    sulfonate 
'Lauryl  sulfonate,  Azure  A,  Methylene  blue. 

Because  of  time  requirements,  unsatisfactory  sen 
sitivity,  and  positive  interferences  by  several  sub 
stances  with  the  use  of  methylene  blue  for  analysi 
of  detergents  in  drinking  water,  experiments  wer 
conducted  using  azure  A  in  place  of  the  methylen 
blue.  The  anionic  detergents  used  in  the  test  wer 
alkyl  benzene  sulfonate  (ABS),  tetrapropylen 
benzene  sulfonates  (TBS),  linear  alkylated  sul 
fonate  (LAS),  and  lauryl  sulfate  (LS).  Graphs  an 
tables  are  included  with  the  discussion  of  absorp 
tion  spectra,  extraction,  pH,  reagent  blanks,  preci 
sion,  sensitivity  calibration  for  ABS,  TBS,  LAS,  an 
LS,  interferences,  and  applications.  The  tests  ir 
dicate  that  the  azure  A  method  is  more  rapid,  mor 
sensitive  and  more  selective  for  detergents  in  drinli 
ing  and  surface  waters.  However,  further  investig! 
tion  is  required  for  the  application  of  the  method  t 
sewage.  Details  of  the  procedure  employed  in  ana 
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;is  of  drinking  and  surface  waters  are  given.  (Lit- 

e-Battelle) 

V71-11977 


Lquatic  monitoring  programmes, 

Ministry    of    Agriculture,    Fisheries    and    Food, 

owestoft    (England).    Fisheries    Radiobiological 

ab. 

.  Preston. 
I;  Environmental  Contamination  by  Radioactive 

aterials.  Proceedings  of  Joint  Seminar  held  Mar 
p-28,     1969,     Vienna,     Austria:     International 

tomic    Energy    Agency    (STI/PUB/226),    Paper 
M-l  17/51,  p  309-324,  1969.  16p,5tab,51  ref. 

escriptors:    'Monitoring,    'Radioactive    wastes. 

Water  pollution  sources.  Critical  path  method, 

ith   of  pollutants,   Planning,   Regulation,   Water 

ollution    control,    Hazards,    Radioactive    waste 

sposal. 

lentifiers:  Radioactive  waste  monitoring. 

he  design  and  development  of  aquatic  radioactivi- 
monitoring  programs  are  reviewed.  Today  they 
■e  largely  concerned  with  the  assessment  of  the 
jblic  health  consequences  of  environmental  con- 
mination  resulting  from  controlled  waste  disposal 
Derations.  The  most  efficient  planning  and  execu- 
<>n  of  such  operations  can  be  achieved  by  use  of 
le  critical  pathway  approach  from  the  very 
eginning  of  the  problem,  including  the  initial 
izard  assessment.  It  is  perfectly  feasible,  with  ex- 
ting  knowledge  of  radionuclide  behavior,  to 
entify  critical  pathways  at  a  planning  stage.  A  few 
lars  of  operation  will  then  confirm  the  important 
lutes  and  provide  the  data  on  which  to  adjust 
onitoring  commitments  to  the  scale  of  the  con- 
mination.  Complete  relaxation  of  monitoring 
quirements  may  then  become  possible  if  certain 
nutations  on  effluent  composition  are  observed. 
he  opposite  approach,  where  control  is  based 
om  the  start  on  discharge  limitations,  without  due 
tgard  to  the  environment,  should  be  treated  with 
lution  The  ultimate  attractions  to  the  specific  ac- 
uity approach  are  considerable,  particularly  in  the 
ise  of  some  radionuclides  such  as  cesium-137, 
:cause  of  the  possibility  of  setting  maximum  per- 
lissible  concentrations  in  sea  water.  (See  also 
i'7l-11979)(Knapp-USGS) 
'71-11981 


HVESTIGATION    OF    THE    RADIOACTIVITY 
FTHE  DANUBE, 

stitut     za     Nuklearne     Nauke     Boris     Kildric, 

blgrade  (Yugoslavia).  Dept.  of  Radiation  Protec- 

>n. 

)r  primary  bibliographic  entry  see  Field  05B. 

71-11982 


IELD  MONITORING  AND  INVESTIGATIONS 
3R  THE  EVALUATION  OF  PUBLIC  HEALTH 
AZARDS  THROUGH  CONTAMINATION  OF 
ATER  SOURCES, 

habha  Atomic  Research  Centre,  Bombay  (India). 

ealth  Physics  Div. 

it  primary  bibliographic  entry  see  Field  05B. 

71-11983 


ONITORING  OF  THE  AQUATIC  ENVIRON- 
ENT  OF  THE  UNITED  KINGDOM  AND  ITS 
PPLICATION  TO  HAZARD  ASSESSMENT, 
inistry  of  Agriculture,  Fisheries  and  Food, 
Dwestoft  (England).  Fisheries  Radiobiological 
ib. 

>r  primary  bibliographic  entry  see  Field  05B. 
71-11984 


ADIOCHEMICAL  ANALYSES  OF  WATER 
VMPLES  COLLECTED  ON  AMCHITKA 
LAND,  ALASKA, 

eological  Survey,  Denver,  Colo. 

.  A.  Beetem,  C.  L.  Washington,  V.  J.  Janzer,  and 

J.  Schroder. 

eological  Survey  Open-file  Report  USGS-474- 
!3,l971.38p,  I  fig,  3  tab,  4  ref. 


Descriptors:    'Radiochemical    analysis,    'Nuclear 

explosions,  'Alaska,  Chemical  analysis,  Analytical 

techniques,    Surface    waters.   Groundwater,    Data 

collections. 

Identifiers:  'Amchitka  Island  (Alaska). 

Tritium,  gross  alpha,  and  gross  beta  data  from  the 
Amchitka  Island,  Alaska  are  presented.  These  data 
were  obtained  from  water  samples  analyzed  by  the 
U.  S.  Geological  Survey  between  October  1965  and 
November  1970.  Analyses  of  samples  are  tabulated 
by  increasing  latitude  and  decreasing  longitude  of 
sampling  points.  The  study  area  from  which  sam- 
ples are  reported  lies  within  lat  51  deg  00  min  and 
52  deg  00  min  N.,  and  long  1 79  deg  30  min  E.  The 
radioactivity  concentrations  were  determined  to 
assess  possible  changes  in  concentrations  due  to 
nuclear  detonations.  ( Woodard-USGS) 
W71-11993 


HYDROGRAPHIC  OBSERVATIONS  IN  TAMPA 
BAY  AND  THE  ADJACENT  GULF  OF  MEXICO, 
1967, 

For  primary  bibliographic  entry  see  Field  02K. 
W71-11994 


A  FIELD  METHOD  FOR  DETERMINATION  OF 
ANION-ACTIVE  SURFACTANTS  IN  WATER, 

Institute    of    General    and    Municipal    Hygiene, 

Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W71-12044 


A  CASE  STUDY  OF  MICROORGANIC  CON- 
TAMINANTS IN  RIVER  WATER, 

Carnegie-Mellon  Univ.,  Pittsburgh,  Pa.  Mellon  In- 
stitute; and  Virginia  State  Water  Control  Board, 
Richmond. 

For  primary  bibliographic  entry  see  Field  05C. 
W71-12073 


PROCEDURES  FOR  DETERMINING  THE  EF- 
FECTS OF  DREDGED  SEDIMENTS  ON  BIOTA- 
BENTHOS  VIABILITY  AND  SEDIMENT 
SELECTIVITY  TESTS, 

Wisconsin    Univ.,   Milwaukee.   Center  for  Great 

Lakes  Studies. 

John  E.  Gannon,  and  A.  M.  Beeton. 

Journal  Water  Pollution  Control  Federation,  Vol 

43,  No  3,  Part  I,  p  392-398,  1971.  4  fig,  1  tab,  16 

ref.  Army  Contract  DACW  49-68-C-0042. 

Descriptors:  'Laboratory  tests,  'Benthic  fauna, 
•Dredging,  'Sediments,  Viability,  Aquatic  life, 
Water  pollution  sources.  Methodology,  Great 
Lakes,  Amphipoda,  Water  pollution  effects.  Mor- 
tality. 

Identifiers:  Open  lake  dumping,  Pontoporeia  af- 
finis,  Sediment  selectivity. 

Samples  of  surface  sediments  were  obtained  from 
Great  Lakes  harbors  in  Wisconsin,  Illinois, 
Michigan,  Indiana,  Ohio,  and  New  York.  Sediment 
selectivity,  under  aquarium  conditions,  and  viabili- 
ty tests,  using  Ponto-poreia  affinis  were  conducted. 
The  distribution  of  the  amphipods  and  their  mor- 
tality were  attributed  to  the  absence  of  native  bac- 
terial flora  and  insufficient  DO  of  micro-stratified 
sediments,  respectively.  Sediments  from  Rouge 
River,  Cleveland,  Buffalo,  Calumet,  and  Indiana 
harbors  caused  the  highest  mortality  of  amphipods. 
A  suggestion  is  made  that  sediments  dredged  from 
harbors  should  not  be  dumped  into  the  open  lake 
water  without  prior  determination  of  DO  by  Win- 
kler titration  or  self-stirring  oxygen  electrode  as 
well  as  determination  of  BOD  and  COD  and  con- 
centrations of  phenols,  mercury,  other  heavy 
metals,  and  pesticides.  (Wilde-Wisconsin) 
W7 1-12093 


THE  NITRATE  DILEMMA. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  02K. 
W71-12122 


WATER  POLLUTION  -  1970,  PART  2. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-12147 


EFFECTS  OF  CHLORTETRACYCLINE  FEED- 
ING ON  BOVINE  RUMEN  MICROORGANISMS, 

Washington  State  Coll.,  Pullman.  Dept.  of  Bac- 
teriology. 

For  primary  bibliographic  entry  see  Field  05C. 
W71-12241 
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PRESENCE  OF  POLYNUCLEAR  AROMATIC 
HYDROCARBONS  IN  COASTAL  WATERS  AND 
THE  POSSIBLE  HEALTH  CONSEQUENCES, 

World       Health       Organization,       Copenhagen 

(Denmark).  Regional  Office  for  Europe. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-11654 


FREEL  V  OZARK-MAHONING  CO  (DAMAGES 
RESULTING  FROM  STREAM  POLLUTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11657 


IN  SITU  MEASUREMENT  OF  RADIATION 
DOSE  IN  THE  COLUMBIA  RIVER, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

W.  L.  Lappenbusch,  D.  G.  Watson,  and  W.  L. 

Templeton. 

Health  Physics  Journal,  Vol  21,  No  2,  p  247-251, 

Aug  1971. 

Descriptors:  'Monitoring,  'Measurements, 
•Operations,  'Effluents,  'Nuclear  power  plants, 
Water  pollution,  'Water  pollution  sources,  Water 
pollution  effects,  Rivers,  Disposal,  Dilution, 
Dispersion,  Aquatic  life,  Plankton,  Ecology, 
Periphyton. 

Identifiers:  Hanford  site,  Columbia  River,  Waste 
disposal,  Aquatic  plants,  Aquatic  animals.  Zoo 
plankton,  Phytoplankton. 

By  the  use  of  lithium  fluoride  thermoluminescent 
dosimeters,  comparative  environmental  dose  mea- 
surements were  made  in  the  Columbia  River  up- 
stream from  an  atomic  reactor  effluent  discharge 
site,  near  the  point  of  discharge  and  at  a  location 
downstream  from  the  effluent  outfall.  These  dose 
estimates  were  related  to  water  depth,  periphyton 
biomass,  and  concentration  of  radionuclides  in  the 
periphyton.  The  periphyton  growth  upstream  from 
the  reactors  and  near  the  discharge  site  was 
greatest  near  the  surface  and  decreased  down  to  6 
m.  This  decline  was  attributed  to  mainly  to  reduced 
light  penetration  with  increasing  depth.  The  rise  in 
biomass  concentration  at  the  river  bottom  (6  m) 
was  perhaps  due  to  greater  deposition  of  sediments 
on  the  artificial  substrates.  In  the  area  of  in- 
complete effluent  mixing  near  the  outfall,  greater 
turbidity,  higher  temperatures  and  the  relatively 
high  concentrations  of  chemical  pollutants,  such  as 
chromium,  may  have  contributed  to  the  reduced 
periphyton  growth.  Chromium,  present  in  the  ef- 
fluent through  the  addition  of  sodium  dichromate 
to  the  reactor  cooling  water  to  inhibit  corrosion,  is 
toxic  to  fish,  particularly  in  the  hexavalent  form. 
The  average  dose  rate  near  the  effluent  discharge 
site  was  over  20  times  that  of  the  downstream  loca- 
tion, but  the  mean  concentration  of  radionuclides 
measured  in  the  periphyton  at  the  outfall  was  only 
about  four  times  greater.  The  direct  measurement 
of  radiation  dose  with  LiF  offers  a  better  means  of 
estimating  environmental  radiation  exposure  in 
periphyton  communities  than  could  be  obtained 
through  measurement  of  radionuclide  uptake. 
(Houser-NSIC) 
W71-11664 


RADIOLOGICAL  STATUS  OF  THE  GROUND- 
WATER BENEATH  THE  HANFORD  PROJECT, 
JAN.-JUNE  1970, 

Battelle-Northwest  Lab.,  Richland,  Wash. 
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T.  H.Essig. 

Availability:  National  Technical  Information  Ser- 
vice as  BNWL-I  539.  $3.00  in  paper  copy,  $0.95  in 
microfiche.  BNWL-1539,  December  1970.  23  p. 

Descriptors:  "Groundwater,  "Groundwater  move- 
ment, "Hydrogeology,  Water  pollution.  Radioac- 
tivity! Effluents,  Waste  disposal,  Monitor,  On-site 
data  '  collections,  Measurements,  Tritium, 
Radioisotopes. 
Identifiers:  Hanford  site,  Concentration,  Drinking 


An  evaluation  of  Ru-106  and  H3  concentration 
measured  in  the  unconfined  groundwater  during 
the  first  half  of  1970  shows  that  the  zones  of  de- 
tectable contamination  extends  in  an  easterly  to 
south-easterly  direction  as  observed  in  the  past. 
The  few  locations  for  which  groundwater  concen- 
trations exceed  the  guide  for  Ru-106  were  all 
within  either  the  200  E  or  200  W  areas.  Water  from 
only  one  well  located  outside  of  the  200  area  fence 
indicated  an  H3  concentration  greater  than  the 
concentration  guide.  The  highest  average  concen- 
tration of  Cr-51  measured  in  unconfined  ground- 
water within  or  near  the  100  area  was  less  than  1% 
of  the  concentration  guide.  Concentration  of  urani- 
um, the  principal  radionuclide  observed  in  the  300 
area  groundwater,  was  less  than  3%  of  concentra- 
tion guide.  Nitrate  ion  concentration  greater  than 
10%  of  the  Public  Health  Service  recommended 
drinking  water  limits  was  observed  in  most  ground- 
water samples  from  wells  surrounding  the  200  and 
300  areas.  However,  water  from  these  wells  is  not 
consumed  by  humans  or  animals.  ( Houser-NSIC ) 
W7I-I  1665 


PUBLIC    HEALTH    ASPECTS    OF    lODINE-129 
FROM  THE  NUCLEAR  POWER  INDUSTRY, 

John  L   Russell,  and  Paul  B.  Hahn. 
Availability:  Supt   of  Documents  U.S.  Govt.  Print- 
ing Office,   Washington,   DC.    20402.    $0.50   per 
copy.  Radiological  Health  Data  and  Reports,  Vol 
12,No4,p  189-194,  April  1971    1  tab,  I  fig,  19  ref. 

Descriptors:  'Environment,  "Population,  "En- 
vironmental effects.  Pollutants,  Water  pollution  ef- 
fects. Air  pollution,  "Water  pollution  sources. 
Ecology,  Food  chains.  Nuclear  power  plants.  Ef- 
fluents, Iodine  radioisotopes.  Mammals. 
Identifiers:  Fuel  reprocessing  plants.  Surveillance 
program. 

The  production  of  iodine- 129  in  nuclear  power 
reactors  and  its  subsequent  environmental  releases 
during  fuel  reprocessing  represent  a  potential  long- 
term  public  health  problem.  Because  of  its  ex- 
tremely long  half-life,  any  discharged  iodine- 129  is 
essentially  a  permanent  contaminant  in  the  bio- 
sphere. This  potential  problem,  its  possible  geo- 
graphical scope;  and  the  projected  impact  on  popu- 
lation exposure  arc  discussed  along  with  data  from 
measurements  at  nuclear  power  reactors  and  a  fuel 
reprocessing  plant.  A  concentration  of  0.86  per- 
cent iodine- 1  29  in  total  iodine  produces  the  dose 
limit  recommended  by  the  Federal  Radiation 
Council  ( FRC  )  for  a  suitable  sample  of  an  exposed 
population.  The  quantity  of  iodine- 1  29  discharged 
from  operating  power  reactors  was  estimated  from 
measurements  of  iodine-131  discharges  by  calcu- 
lating an  iodine- 1 29  to  iodine-131  buildup  ratio. 
This  analysis  showed  that  the  iodine- 1  29  discharge 
from  operating  power  reactors  was  negligible.  Mea- 
surements at  a  fuel  reprocessing  plant  indicated 
that  approximately  10  percent  of  the  total  iodine- 
I  29  inventory  in  spent  fuel  was  discharged  from  the 
stack  during  the  batch  dissolution  process.  The 
liquid  discharge  concentrations  were  about  2  per- 
cent of  the  total  iodine- 129  inventory.  Iodine- 129 
levels  in  deer  thyroids  taken  in  the  reprocessing 
plant  locality  were  about  40  percent  of  levels  of 
FRC  guidance  for  human  thyroids.  (  BLH-NS1C ) 
W71-1  1666 


THE  PROPERTIES  OF  PERSISTENT  OILS  AT 

SEA, 

Esso  Petroleum  Co.  Ltd.,  London  (England),  and 

British    Petroleum    Co.    Ltd..   Sunbury-on-Thames 


(England).   Research  Centre,  and  Shell  Research 
Ltd.,   London  (England);  and   Shell   International 
Petroleum  Co  Ltd.,  London  (England) 
For  primary  bibliographic  entry  see  Field  05A. 
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ANALYSIS  OF  BEACH  POLLUTANTS, 

British    Petroleum   Co.    Ltd.,   Sunbury-on-Thames 
(England).  Research  Centre. 
For  primary  bibliographic  entry  sec  Field  05A 
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MERCURY  POISONING  (OR)  THE  FISH  YOU 
CATCH  CAN  KILL  YOU. 

Field  and  Stream,  Vol  75,  No  3,  p  44-45,  49-51, 
July  1970. 

Descriptors;  "Heavy  metals,  "Fish,  Lake  Huron, 
Lake  Erie,  St.  Lawrence  River,  Commercial  fish- 
ing. Sport  fishing.  Toxicity. 

Identifiers.  "Lake  St.  Clair,  "St.  Clair  River,  "Mer- 
cury, Detroit  River,  Wabigoon  River  (Canada), 
Clay  Lake  (Canada),  Lake  Winnipeg  (Canada), 
Saskatchewan  River  (Canada),  Cedar  Lake 
(Canada),  Howe  Sound  (Canada),  Lake  St.  Francis 
(Canada),  Ball  Lake  (Canada),  Indian  Lake 
(Canada),  Grassy  Narrows  Lake  (Canada),  Lount 
Lake  (Canada),  Separation  Lake  (Canada),  Um- 
freville  Lake  (Canada),  Tctu  Lake  (Canada),  Swan 
Lake  (Canada),  Eaglenest  Lake  (Canada), 
Canada,  Biological  magnification. 

The  discovery  is  traced  of  mercury  in  fish  in  Lake 
St.  Clair  and  in  many  other  lakes  and  rivers  in 
Canada  and  the  United  States.  The  sources,  levels, 
effects  of,  and  reactions  to  the  identification  of 
mercury  contamination  are  also  reviewed.  (Little- 
Battclle) 
W71-1  1682 


THERMAL  POLLUTION, 

John  Fryc. 

Sea  Frontiers,  Vol.  16,  No.  2,  p  85-95.  March/April 

1970.  6  fig. 

Descriptors:  "Thermal  pollution,  "Water  pollution 
effects,  "Aquatic  insects,  Electric  powerplants. 
Nuclear  powerplants.  Fish,  Cooling  towers,  Cool- 
ing water.  Hydraulic  models. 

Because  of  the  need  for  cooling  water,  expansion  of 
industries,  especially  power  plants,  is  certain  to  add 
to  the  thermal  load  of  natural  waters  unless  al- 
ternate cooling  methods  arc  found.  About  16 
nuclear  power  plants  are  in  operation  in  the  U.S. 
with  40  definitely  planned.  These  will  add  tremen- 
dous amounts  of  heat  to  waters  if  once-through 
cooling  is  used.  At  present,  few  of  the  actual  effects 
of  thermal  pollution  are  definitely  known.  A 
number  of  detrimental  effects,  such  as  prevention 
of  salmon  spawning,  killing  of  vital  organisms  in 
food  chains,  and  disruption  of  biological  cycles 
have  been  projected  and  in  some  cases  observed  on 
limited  scales.  On  the  other  hand,  some  beneficial 
effects,  such  as  increases  in  biota  and  consequent 
improved  fishing  have  been  observed  at  other  loca- 
tions. Several  model  studies  arc  being  conducted 
where  large  power  plants  are  planned.  Unfortu- 
nately these  studies  provide  quantitative  answers 
but  no  biological  answers.  Cooling  towers  arc  often 
considered  an  alternate  method  of  cooling  but 
there  are  disadvantages  associated  with  these, 
mainly  cost  of  construction.  Since  past  experience 
has  shown  that  repair  of  environmental  damage 
often  proves  to  be  difficult  to  justify  after  it  has  oc- 
curred, control  of  this  potential  problem  must  be 
maintained.  (Little-Battcllc) 
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HOW   AERIAL  PHOTOGRAPHS  CAN   IDENTI- 
FY AND  MEASURE  POLLUTANTS, 

Cornell  Aeronautical  Lab  ,  Buffalo,  NY. 
For  primary  bibliographic  entry  see  Field  05A 
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REMOTE  MEASUREMENT  OF  OCEAN  (  OLOg 

AS  AN  INDEX  OF  BIOLOGICAL  PRO  MM   IIV|. 
TY  -  A  PRELIMINARY  SUMMARY  REPORT, 

Woods  Hole  Occanographic  Institution,  Mass 
For  primary  bibliographic  entry  sec  Field  05A 
W7I-I  1686 


CHLORINATED  HYDROCARBON  PESTICIDES 
IN  REPRESENTATIVE  FISHES  OF  SOUTHERN 
ARIZONA, 

California  Univ  ,  Berkeley,  Bodega  Marine  l.abt., 

and  Arizona  Stale  Health  Dcpt  ,  Phoenix,  Pesticide 

Lab 

For  primary  bibliographic  entry  sec  Field  05C. 

W7  I- 1  1690 


POLLUTION  POTENTIAL  OF  SALMONID  HSH 
HATCHERIES. 

Washington      Univ.,     Seattle.      Water     and     Air 
Resources  Div. 

Water  and  Sewage  Works.  Vol.  I  17,  No.  18,  p  291- 
297,  August  1970.  6  fig,  3  tab,  15  ref. 

Descriptors:  "Fish  hatcheries,  "Salmonids,  "Water 
pollution  sources,  "Biochemical  oxygen  demand, 
"Dissolved  oxygen,  "Hydrogen  ion  concentration. 
"Ammonia,  "Nitrates,  "Phosphates,  "Solid  wastei, 
"Animal  wastes  (Wildlife),  Water  pollution  con- 
trol, Food  abundance.  Chemical  oxygen  demand, 
Pathogenic  bacteria.  Animal  parasites.  Silts. 
Identifiers:  "Feces,  Drugs 

The  water  pollution  potential  of  salmonid  hatchery 
operations  was  studied  by  surveying  the  literature, 
by  questionnaire  surveys,  and  by  field  tests.  The 
study  began  in  February  1969,  and  ended  in 
February  1970.  Pollution  problems  reported  to  be 
associated  with  fish  hatchery  operations  included 
nutritional  enrichment,  algae  and  weed  growth, 
taste  and  odor,  scttleable  solids,  pathogenic  bac- 
teria and  parasites  organic  matter,  chemicals  and 
drugs.  The  literature  review  produced  no  positive 
results.  The  questionnaire  survey  revealed  that  13 
of  46  hatcheries  responding  indicated  that  they 
have  had  pollution  problems.  Field  tests  were  con- 
ducted at  the  Green  River  Salmon  Hatchery  and 
the  Kowlitz  Trout  Hatchery  in  the  slate  of 
Washington  to  determine  COD,  BOD.  and  DO.  pH. 
ammonia,  nitrate,  phosphate,  suspended  solids,  dis- 
solved solids,  scttleable  solids,  total  solids,  and  total 
volatile  solids.  It  was  determined  that  the  greatest 
pollution  occurred  during  pond  cleanout,  and  the 
most  prevalent  pollutants  were  fish  fecal  wastes 
and  residual  food.  The  result  of  the  discharge  of 
these  pollutants  was  that:  (  1  )  the  dissolved  oxygen 
level  was  lowered  in  the  effluent,  (2)  nutrient  pol- 
lutants (Nitrate  and  phosphate)  resulting  from 
decomposition  of  fish  food  were  increased.  (3) 
solid  pollutants  both  dissolved  and  settleable  were 
significantly  increased.  It  was  further  found  that 
there  were  relationships  between  pollutant  produc- 
tion rates,  feeding  rates,  fish  size,  loading  densities, 
and  water  supply  rates.  ( Little-Battelle ) 
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ENTEROPATHOGEN1C  ESCHERICHIA  COLI 
SEROTYPES  FOUND  IN  SEWAGE  LAGOONS 
(WASTE  STABILIZATION  PONDS)  IN  NORTH 
DAKOTA, 

North  Dakota  State  Dept.  of  Health,  Grand  Forks. 
Div.  of  Labs. 

For  primary  bibliographic  entry  see  Field  05A. 
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BLACK    SEA    MICROORGANISMS    GROWING 
ON  HYDROCARBONS, 

Institute  of  Biology  of  Southern  Seas,  Sevastopol 

(USSR). 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-1  1712 

MOVEMENT  OF  BACTERIA  FROM   A   RIVER 
TO  A  MUNICIPAL  WELL -A  CASE  HISTORY, 

Geological  Survey.  Albany,  NY 
Allan  D.  Randal. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


ournal  of  the  American  Water  Works  Association, 
'ol62,No  1  I,  p  7  16-720,  Nov  1970.  5  fig,  4  rcf. 

)escriptors:  *Coliforms,  *Water  pollution  sources. 
Water  quality  control,  'Water  wells.  New  York, 
ewage.  Cultures,  Excavation,  Infiltration, 
ientifiers:  Susquehanna  River  (New  York). 

municipal  well  in  Endicott,  New  York,  has 
perated  without  problem  for  19  years  when 
oliform  bacteria  were  detected  in  weekly  water 
imples  The  apparent  source  is  the  sewage  poi- 
nted Susquehanna  River,  180  feet  away,  which  was 
ixcavated  in  an  area  already  geologically  favorable 
'jr  induced  infiltration.  Several  general  inferences 
/ere  drawn  from  the  study  of  this  problem:  ( 1  ) 
although  bacteria  in  river  water  were  normally 
Amoved  by  filtration  through  riverbed  and  aquifer 
laterials,  they  can  move  at  least  180  feet  to  a  mu- 
icipal  well  under  some  conditions.  (2)  Riverbed 
xcavations  in  the  vicinity  of  wells  should  be 
voided  where  possible  and  if  unavoidable  the 
ackfill  should  be  relatively  impermeable.  (3) 
tivcrbank  wells  that  already  derive  a  large  part  of 
neir  water  from  nearby  induced  infiltration  are  the 
iiost  susceptible  to  bacterial  pollution  in  the  event 
f  riverbed  excavation  or  increased  withdrawal 
ates.  (Morlland-Battclle) 
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MORTALITY  OF  ESTUARINE  ANIMALS  DUE 

0  COLD  ON  THE  GEORGIA  COAST, 

■eorgia  Univ.,  Sapelo  Island.  Marine  Inst;  and 
jicorgia  Univ.,  Athens.  School  of  Veterinary 
ledicine. 

1  ichael  D   Dahlberg  and  Frederick  G   Smith. 
Ecology.  Vol  51,  No  5,  p  931-933,  Late  Summer 
970.  1  fig.  7  ref. 

)escriplors:  'Water  temperature,  'Freezing, 
jeorgia.  Estuaries,  Salt  marshes.  Perches,  Drums, 
ampling  Nets,  Trawling.  Shrimp,  Mollusks, 
livers.  Water  pollution  effects. 

Jcntificrs:  Weakfish,  Croaker,  Duplin  River 
Georgia),  Doboy  Sound  (Georgia).  Stellifer  lan- 
eolalus.  Bairdiella  chrysura,  l.arimus  fasciatus, 
Kropogon  undulatus,  Cynoscion  regalis,  Penaeus 
eliferus.  Atrina,  Dinocardium  robustum,  Tellina 
Iternata.  Polinices  duplicatus,  Busycon  canalicu- 
ita.  Dosinia  discus. 

i  cold  wave  on  the  Georgia  coast  in  January,  1970 
ith  temperatures  of- 10  C  (15  C  below  normal 
imimiim  i  was  apparently  fatal  to  some  species  of 
stuarine  fishes  and  invertebrates  Dead  fish  left 
Boded  in  salt  marshes  by  ebbing  tides  were  col- 
Bed  and  net  samples  were  taken  in  rivers,  creeks. 
cl.il  pools,  and  the  surf /one  of  the  seaward  side  of 
apelo  Island.  Mortality  was  low  in  most  estuarine 
pecies  but  high  in  star  drum  and  white  shrimp  in 
tie  Duplin  River  and  Doboy  Sound.  Affected  star 
rum  and  silver  perch  became  weakened  and  lost 
Sieir  equilibrium  Most  of  these  apparently  died 
MB  suffocation  or  freezing  when  they  were  left 
Ended  in  the  marsh  by  receding  ebb  tides  (  Morl- 
ind -Battelle  ) 
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YROPHYLLITE  AND  TALC-  IN  WATERS  OFF 
HE  SOUTHEASTERN  UNITED  STATES. 

mithsonian  Institution.  Washington.  DC    Div.  of 

edimentologv 

.  W.  Pierce.  D.  D.  Nelson,  and  D.  J  Colquhoun. 

larinc  Geology.  Vol   II.  No  2.  p  M9-M15.  Sep- 

.•mber  197  1    2  fig.  14  ref.  NSF  Grant  GB  8  189 

•escriptors:  'Suspended  load.  *Sea  water.  'Atlan- 
I  Ocean.  'Mineralogy.  'Provenance.  Water  pol- 
ilion    sources.    Currents    (Water),    Bottom    sedi- 
lents.  Clay  minerals.  Costs 
Jentifiers:  'Talc.  *Pyr«.iph\ llitc 

alc  and  pyrophyllite  have  been  detected  as 
uspended  particulate  in  the  water  off  the 
nutheastern  coast  of  the  United  States  The 
resence  is  attributed  to  industrial  usage  of  these 
linerals  rather  than  to  natural  erosion  of  the  land 
r  transport  by  ocean  currents  from   the  Gulf  of 


Mexico.  Loss  may  occur  during  processing  by  in- 
dustry or  the  presence  may  be  an  indicator  of  use  of 
the  end  product.  (  Knapp-USGS) 
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VERTICAL     ADVECTION     DIFFUSION     AND 

REDOX  POTENTIALS  AS  CONTROLS  ON  THE 

DISTRIBUTION  OF  MANGANESE  AND  OTHER 

TRACE  METALS  DISSOLVED  IN  WATERS  OF 

THE  BLACK  SEA, 

Woods  Hole  Oceanographic  Institution,  Mass. 

D.  W.  Spencer,  and  P.  G.  Brewer. 

Journal  of  Geophysical  Research,  Vol  76,  No  24,  p 

5877-5892,  August  20,  1971.  13  fig.  5  tab,  28  ref, 

append.  USAEC  Contract  AT  (30-IJ-4I50,  NSF 

Grants  GA- 1  3574  and  GA- 1 659. 

Descriptors:  'Metals,  'Water  chemistry,  'Man- 
ganese, 'Sea  water,  'Oxidation-reduction  poten- 
tial, 'Solubility,  Sulfides,  Oxides,  Chemical 
precipitation.  Iron,  Advection,  Diffusion,  Distribu- 
tion patterns.  Dissolved  oxygen.  Stagnant  water, 
Oceanography,  Copper,  Water  pollution  sources. 
Identifiers:  'Black  Sea,  'Trace  metals.  Zinc. 

Profiles  of  dissolved  manganese,  copper,  iron  and 
zinc  show  that  the  distribution  of  these  elements 
are  markedly  affected  by  redox  reactions  at  the 
boundary  between  oxygenated  surface  waters  and 
the  sulfide-containing  deep  waters.  Copper  and 
zinc  arc  depicted  in  the  deep  water  by  precipitation 
as  insoluble  sulfides.  The  concentrations  of  man- 
ganese and  iron  in  the  deep  water  greatly  exceed 
those  of  the  surface  water  principally  because  of 
the  greater  solubility  of  the  sulfides  and  hydroxides 
of  the  reduced  species  as  compared  with  the  solu- 
bility of  hydroxides  and  oxides  of  the  oxidized  spe- 
cies. The  distribution  of  dissolved  nickel  and  cobalt 
docs  not  appear  to  be  greatly  affected  by  redox 
reactions.  The  profile  of  dissolved  manganese, 
which  shows  a  pronounced  mid-water  maximum 
about  40  meters  helow  the  oxygen  zero  boundary, 
has  been  explained  with  the  aid  of  a  vertical  advec- 
tion-diffusion  model  The  Black  Sea  basin  is  cur- 
rently acting  as  a  very  efficient  trap  for  manganese. 
The  concentration  gradient  between  the  maximum 
and  the  deep  water  is  sufficient  to  drive  an 
equivalent  diffusive  flux  of  manganese  into  the 
deep  water  Manganese  is  not  lost  by  upward  diffu- 
sion and  advection  because  the  reduced  species  is 
oxidized  and  precipitated  just  above  the  oxygen 
zero  boundary  and  hence  adds  to  the  total  flux  of 
particulate  manganese  into  the  deep  water.  Cur- 
rently the  total  flux  of  particulate  manganese  that  is 
going  into  solution  in  the  deep  water  is  about  875 
nig  per  sq  m  per  yr  of  which  675  mg  is  derived  from 
the  precipitation  of  dissolved  manganese  (Knapp- 
USGS) 
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DISTRIBUTION  OF  PARTICULATE  ALU- 
MINUM IN  THE  GULF  OF  MEXICO, 

Texas  A  and   M   Univ.,  College  Station.   Dept.  of 

Oceanography 

R  A.  Feely.  W.  M.  Sackctt,  and  J.  F.  Harris 

Journal  of  Geophysical  Research,  Vol  76,  No  24,  p 

5893-5902.  August  20.   1971.  6  fig,  3  tab.   18  ref 

NSF  Grant  GA-3918.  ONR  Contract   Nonr  2119 

(04). 

Descriptors:  'Water  chemistry.  'Aluminum. 
'Suspended  load.  'Gulf  of  Mexico.  Sea  water.  Sil- 
icates, Clay  minerals.  Clays.  Mineralogy.  Sedimen- 
tation. Provenance.  Water  analysis.  Tracers. 
Weathering.  Oceanography.  Water  pollution 
sources.  Path  of  pollutants. 

Particulate  aluminum,  defined  as  the  aluminum 
retained  on  0.45  micron  membrane  filters,  was 
determined  fluorinictrically  for  21  surface  samples 
and  5  I  depth  samples  in  8  profiles  from  the  Gulf  of 
Mexico.  The  average  concentration  was  2.0  micro- 
grains  A  l/liter.  The  ratio  of  particulate  aluminum 
as  aluminosilicate  to  total  suspended  material 
averaged  0. 14  for  the  surface,  decreased  to  0.08  in 
the  middle  of  the  cupliotic  zone  and  then  increased 
to    0  30    at    depths   down    to    1000    meters     Most 


profiles  showed  an  increase  along  the  thermocline. 
Relatively  low  and  similar  values  for  inflow  and 
outflow  indicate  that  the  Gulf  of  Mexico  and  its  dis- 
tributive province  is  a  closed  system  with  respect  to 
aluminosilicates.  Suspended  matter  in  this  study  re- 
gion is  approximately  50%  organic,  20%  alu- 
minosilicate, and  30%  other  inorganic  material.  ( K- 
napp-USGS) 
W71-I  1745 


APPLICATION  OF  THE  TELEGRAPH  EQUA- 
TION TO  OCEANIC  DIFFUSION:  ANOTHER 
MATHEMATICAL  MODEL, 

John  Hopkins  Univ.,  Baltimore,  Md.,  Chesapeake 
Bay  Inst. 

For  primary  bibliographic  entry  see  Field  02E. 
W71-I  1753 


POTASSIUM  MIGRATION  IN  RIVER  WATERS 
(O  migratsii  kaliya  v  rechnykh  vodakh), 

Akadcmiya  Nauk  SSSR.  Moscow.  Institut  Geok- 

himii  i  Analiticheskoi  Khimii. 

For  primary  bibliographic  entry  sec  Field  02K. 

W7I-I  1756 


STATISTICAL  POROUS  MEDIA 

HYDRODYNAMICS, 

Illinois  Univ.,  Urbana.  Dept   of  Mining  Metallurgy 
and  Petroleum  Engineering 
For  primary  bibliographic  entry  sec  Field  02F. 
W7I-I  1776 


MIXING  OF  DENSITY-STRATIFIED  IMPOUND- 
MENTS WITH  BUOYANT  JETS, 

California   Inst,   of  Tech.,   Pasadena.   WM.    Keck 
Lab.  of  Hydraulics  and  Water  Resources 
John  David  Ditmars 

California  Institute  of  Technology,  WM.  Keck 
Laboratory  of  Hydraulics  and  Water  Resources  Re- 
port No  KH-R-22,  September  1970.  203  p,  61  fig.  4 
tab,  59  ref.  append  FWPCA  Grants  No  16000 
DGY  and  16070  DGY. 

Descriptors:  'Impounded  waters.  'Mixing.  'Densi- 
ty stratification,  'Jets,  'Diffusion.  Model  studies. 
Pumping,  Tracers,  Withdrawal,  Laboratory  tests. 
Analytical  techniques.  Fluid  mechanics.  Tempera- 
ture, Mathematical  studies.  Equations,  On-site  in- 
vestigations. Computer  programs.  Lakes,  Reser- 
voirs, Flow  profiles.  Path  of  pollutants.  Water  pol- 
lution sources. 

Identifiers:  'Buoyant  jets.  Plume  patterns.  Mixing 
forecasting 

A  simulation  technique  was  developed  to  predict 
the  time-history  of  changes  in  the  density-depth 
profiles  of  an  impoundment  during  mixing.  The 
simulation  model  considers  the  impoundment 
closed  to  all  external  influences  except  those  due  to 
the  pumping  system.  I  he  impoundment  is  treated 
in  a  one-dimensional  sense,  except  for  the  fluid 
mechanics  of  the  three-dimensional  jet  and  selec- 
tive withdrawal  of  the  pumping  system.  The  numer- 
ical solution  to  the  governing  equations  predicts 
density  profiles  at  successive  time  steps  during  mix- 
ing, given  the  initial  density  profile,  the  area-depth 
relations  for  the  impoundment,  the  elevations  of  in- 
take and  jet  discharge  lubes,  and  the  jet  discharge 
and  diameter  The  changes  due  to  mixing  in  the 
profiles  of  temperature  and  of  a  conservative,  non- 
reacting  tracer  can  be  predicted  also  The  results  of 
laboratory  experiments  and  two  field  mixing  ex- 
periments in  which  density  stratified  impound- 
ments were  mixed  using  pumping  systems  show 
that  the  simulation  technique  predicts  the  response 
of  the  impoundment  reasonably  well  (Woodard- 
USGS) 
W7I-I  1780 


ANALYSIS  OF  AIR-BUBBLE  PLUMES, 

California   Inst,   of  Tech.,   Pasadena     W  M     Keck 
Lab  of  Hydraulics  and  Water  Resources. 
Klas  Cederwall  and  John  D   Ditmars 
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California  Institute  of  Technology,  W.M.  Keck 
Laboratory  of  Hydraulics  and  Water  Resources  Re- 
port No  KH-R-24,  Sep  1970.  51  p,  18  fig,  1  tab,  9 
ref.  FWQA  Research  Grant  No  16070  DGY. 

Descriptors:  'Mixing,  *Air,  'Stagnant  water,  'Air- 
water  interfaces,  Model  studies,  Flow  charac- 
teristics. Mathematical  studies.  Equations,  Analyti- 
cal techniques,  Density,  Flow  profiles,  Atmospher- 
ic pressure.  Velocity,  Path  of  pollutants,  Water  pol- 
lution sources. 
Identifiers:  'Air-bubble  plumes,  'Plume  patterns. 

The  air-bubble  plume  induced  by  the  release  of  air 
into  water  is  studied.  The  compressibility  of  the  air 
and  the  differential  velocity  between  the  rising  air 
bubbles  and  the  water  are  introduced  as  basic  pro- 
perties of  the  air-bubble  plume  in  addition  to  a  fun- 
damental coefficient  of  entrainment  and  a  turbu- 
lent Schmidt  number  characterizing  the  lateral 
spreading  of  the  air  bubbles.  Theroetical  solutions 
for  two  and  three-  dimensional  air-bubble  systems 
in  homogeneous,  stagnant  water  are  presented  in 
both  dimensional  and  normalized  form  and  com- 
pared to  existing  experimental  data.  The  further 
complication  of  a  stratified  environment  is  briefly 
discussed.  (Woodard-USGS) 
W71-1  1781 


TRACE  MATERIALS  IN  WASTES  DISPOSED 
TO  COASTAL  WATERS-FATES,  MECHANISMS 
AND  ECOLOGICAL  GUIDANCE  AND  CON- 
TROL, 

Federal  Water  Quality  Administration,  Corvallis, 
Oreg.  National  Coastal  Research  Program. 
Milton  H.  Feldman. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  346,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Working  Paper,  No.  78,  July  1970. 
102  p,  20  fig,  17  tab,  137  ref.  EPA  Program  16070- 
-07/70. 

Descriptors:  'Oceans,  'Coasts,  'Water  quality 
control,  Biomass,  Toxicity,  Eutrophication,  Trace 
elements.  Nitrogen,  Phosphorus,  Metabolism,  Al- 
gae, Sludge,  Analytical  techniques,  Industrial 
wastes.  Municipal  wastes,  Metals,  Heavy  metals, 
Waste  disposal.  Water  pollution  effects. 
Identifiers:  'Trace  organic  contaminants,  'Trace 
materials,  Bioinhibition,  Biostimulation. 

Wastes  currently  being  discharged  to  the  coastal 
waters  of  the  United  States  include  Trace  organic 
contaminants  (TC),  trace  elements  (TE),  and 
other  trace  materials  (TM).  Those  TM  dealt  with 
included:  ( 1  )  known  violently  noxious  materials; 
(2)  materials  which  are  biostimulatory  to  some  spe- 
cies (cobalamin,  iron  chelates,  thiamin,  biotin,  Mn, 
Mg;  and  (3)  materials  which  arc  bioinhibitory  for 
at  least  some  species  in  various  mechanisms  (DDT, 
Sc,  Mn,  Mg).  A  different  view  of  the  problem  was 
taken  in  which  ways  of  selecting  the  optimum  or- 
ganism to  utilize  a  particular  waste  were  preferred 
to  methods  of  removing  it  conventionally.  A 
thorough  literature  search  revealed  a  significant 
lack  of  literature  in  waste  breakdown  for  both 
qualitative  and  quantitative  evaluation.  Further 
studies  should  be  performed  for  each  known  trace 
material  to  determine:  ( I )  the  mechanism  whereby 
it  is  secluded;  (2)  the  metabolic  threshold;  (3)  the 
active  level;  (4)  the  harmful  level;  (5)  the  specia- 
tion  requirements;  (6)  the  absolute  rates  in  and  out 
of  the  compartments  of  which  coastal  waters,  sedi- 
ments, chemical  system  phases,  and  biota  may  be 
considered  as  composed.  Evaluations  such  as  these 
were  performed  for  DDT,  and  they  must  be  per- 
formed for  the  known  set  of  waste  constituents  be- 
fore rational  action  to  prevent  damage  to  the 
oceans  is  possible.  (Lowry-Tcxas) 
W7I-1I793 


THE  50-MILE  BALLAST-OIL  DUMPING 
PROHIBITED  ZONE  OF  ALASKA  RECON- 
SIDERED IN  THE  LIGHT  OF  AVAILABLE 
DATA  GLEANED  FROM  SIGNIFICANT  IN- 
CIDENTS, 

Federal  Water  Quality  Administration,  Corvallis. 
Orcg   Pacific  Northwest  Water  Lab. 


For  primary  bibliographic  entry  see  Field  05G. 
W71-11796 


MAN'S  IMPACT  ON  THE  GLOBAL  ENVIRON- 
MENT -  ASSESSMENT  AND  RECOMMENDA- 
TIONS FOR  ACTION. 

Massachusetts  Inst,  of  Tech,  Cambridge. 

The  MIT  Press,  Cambridge,  December  1970.  319 
P 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution sources,  'Analytical  techniques,  DDT, 
Heavy  metals,  Oil,  Nutrients,  Toxicity,  Radioactive 
wastes,  Phosphates,  Nitrates,  Crustaceans,  Mol- 
lusks,  Pesticide  residues,  Fish,  Phosphorus, 
Eutrophication,  Runoff,  Lakes,  Estuaries, 
Sampling,  Monitoring,  Data  collections.  Industrial 
wastes,  Farm  wastes.  Domestic  wastes. 
Identifiers:  'Mercury,  DDE,  Hydrocarbons. 

This  report  of  a  one-month  interdisciplinary  Study 
of  Critical  Environmental  Problems  presents  an  as- 
sessment of  the  existing  state  of  scientific  recom- 
mendations for  action  that  would  reduce  the  harm- 
ful effects  of  pollution  or  would  provide  the  infor- 
mation required  to  understand  more  adequately 
the  impact  of  man  on  the  global  environment.  The 
working  groups  that  operated  during  this  study 
considered  climatic  effects,  ecological  effects, 
monitoring,  implications  of  change,  industrial 
products  and  pollutants,  domestic  and  agricultural 
wastes,  and  enzyme  products.  The  report  includes  a 
summary  of  findings  and  recommendations  and  a 
detailed  review  of  the  work  of  each  group.  The 
group  on  ecological  effects  considered  pesticides, 
mercury,  oil,  nutrients,  and  nuclear  wastes,  and  the 
group  on  monitoring  considered  both  chemical  and 
biological  monitoring.  (Little-Battelle) 
W71-I1825 


OIL  POLLUTION  OF  THE  OCEAN, 

Woods    Hole    Oceanographic    Institution,    Woods 

Hole,  Mass. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11843 


MATHEMATICAL  MODEL  OF  THE  COLUM- 
BIA RIVER  FROM  THE  PACIFIC  OCEAN  TO 
BONNEBILLE  DAM,  PART  I:  THEORY,  PRO- 
GRAM NOTES,  AND  PROGRAMS, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
R.  J.  Callaway,  K.  V.  Byram,  and  G.  R.  Ditsworth. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  422,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Pacific  Northwest  Water  Laborato- 
ry, Nov  1969,  155  p,  12  fig,  1  tab,  37  ref,  3  append. 
EPA  Program  16070DBH.  1  1/69. 

Descriptors:  'Mathematical  models.  River  systems. 
Water  pollution  sources,  Estuaries,  'Model  studies, 
'Columbia  River,  Coasts,  'Water  temperature, 
♦Heat  budget,  Heated  water  temperature,  'Ther- 
mal pollution.  Currents  (water),  Flow,  'Simulation 
analysis,  Advection,  Diffusion,  Date  collections. 
Computer  programs. 
Identifiers:  Coastal  research.  Heat  exchange. 

The  Columbia  River  from  the  Pacific  Ocean  to 
Bonneville  Dam  is  treated  as  a  series  of  two-dimen- 
sional finite  elements  in  the  formulation  of  a 
mathematical  model  of  the  system.  Currents  and 
stages  arc  simulated  along  the  river  via  an  explicit 
solution  of  the  one-dimensional  equations  of  mo- 
tion and  continuity;  two-dimensional  conditions  in 
the  horizontal  are  approached  by  means  of  a 
branched  network  of  connecting  channels  and 
junctions.  Computed  net  velocities  and  stages  are 
used  as  input  to  the  advection-diffusion  equation 
and  solutions  are  obtained  for  any  coupled  (e.g., 
BOD-DO)  or  uncoupled,  first  order  reaction,  con- 
servative and/or  non-conservative  substance. 
Emphasis  is  placed  on  obtaining  a  solution  for  tem- 
perature as  the  dependent  variable.  Allowance  is 
made  for  input  of  meteorological  variables  and  a 
stepwise  heat  budget  computation  is  made  in  order 
to  predict  temperature  conditions  on  an  hourly  ba- 


sis. A  discussion  of  some  existing  pollution  model* 
numerical  methods  and  error  sources  is  given,  com. 
puter  programs  and  program  notes  are  listed   (Stt 
also  W71-]  1868) 
W7I-1  1867 


MATHEMATICAL  MODEL  OF  THE  COLUM 
BIA  RIVER  FROM  THE  PACFIC  OCEAN  TO 
BONNEVILLE  DAM,  PART  II:  INPUT-OUTPW 
AND  INITIAL  VERIFICATION  PROCEDURES, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
R.  J.  Callaway,  and  K.  V.  Byram. 
Available   from   NT1S   as   PB-202   423,   $3.00  it 
paper  copy,  $0.95  in  microfiche.  Pacific  Northwef 
Water  Laboratory,  Apr  1 97 1 ,  1 30  p,  1 2  fig,  4  tab, '. 
ref.  EPA  Program  1 6070DBH  04/7 1 . 

Descriptors:     'Mathematical     models,     Estuariei 

'Columbia  River,  'Model  studies,  'Input-outpu 

analysis,    Water    temperature.   Currents    (water) 

Flow,  Heat  budget.  River  systems,  Water  pollutioi 

sources. 

Identifiers:  Coastal  research. 

The  numerical  model  of  the  Columbia  River  systen 
described  in  detail  in  Part  I  is  illustrated  in  Part  I 
by  specific  examples  of  input-output  on  test  cases 
these  cases  thus  serve  as  a  user's  guide.  Preliminary 
verification  of  the  model  is  discussed;  conclusion 
and  recommendations  for  future  work  an 
described.  (See  also  W71-1  1867) 
W71-1  1868 


SOIL  POLLUTION:  EROSION  EFFECTS  U 
SOIL. 

Defense  Documentation  Center,  Alexandria,  Va. 

Available  from  the  National  Technical  Informatioi 
Service  as  AD-722  900,  $6.00  in  paper  copy,  $0.9: 
in  microfiche.  Report  DDC-TAS-7  1-8,  April  1971 
431  p. 

Identifiers:  'Bibliographies,  'Erosion,  'Soils,  Ero 
sion.  Abstracts,  Beaches,  Seacoast,  Soil  mechanics 
Rivers,  Geology,  Hydrology,  Water  waves,  Sand 
Rock  (Geology),  Sedimentation,  Avalanches,  Con 
struction.  Floods,  Mountains. 

This  bibliography  contains  references  to  reports  oi 
the  presumably  damaging  effects  of  erosion  on  thi 
regolith.  Erosion  by  wind,  water,  ice,  avalanches 
landslides,  earthquakes,  heliocopter  roto 
downwash,  exhaust  gases,  and  other  forces  i 
represented.  Procedures  for  the  protection,  sta 
bilization,  preservation,  and  restoration  of  eartl 
materials  exposed  to  erosion  are  included.  The  en 
tries  are  a  selection  of  references  to  unclassifiei 
and  unlimited  reports  processed  into  the  Defensi 
Documentation  Center  data  bank  from  Januar; 
1953  through  December  1970.  Corporate  Author 
Monitoring  Agency,  Subject,  Title,  Persona 
Author,  Contract,  and  Report  Number  Indexes  an 
provided. 
W71-I  1873 


MERCURY  IN  THE  ENVIRONMENT. 

Environmental  Science  and  Technology,  Vol  4,  Ni 
1  1 ,  p  890-892,  November  1 970.  2  ref. 

Descriptors:  'Toxicity,  'Path  of  pollutants 
'Analytical  techniques.  Instrumentation,  Neutroi 
activation  analysis.  Public  health,  Polarographii 
analysis.  Spectroscopy,  Spectrophotometry,  Indus 
trial  production. 

Identifiers:  'Mercury,  Methylation,  Atomic  ab 
sorption  analysis,  Mercury  compounds. 

The  threat  of  mercury  in  the  environment,  its  vari 
ous  forms  of  mercury,  toxicity,  methylation,  am 
entry  into  the  food  chain  arc  discussed.  The  symp 
toms  and  effects  of  mercury  poisoning  are  noted 
the  effects  being  reversible,  irreversible  or  fatal 
Mercury  enters  the  environment  from  nature  am 
man,  equally.  Man  and  man's  activities  account  fo 
only  50  percent  of  the  mercury  in  water.  The  nor 
mal  loss  from  rocks  contributes  an  equal  amount  0 
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rcury  to  the  environment.  Atomic  absorption 
I  neutron  activation  are  the  preferred  analytical 
hniques  for  the  determination  of  mercury  in 
ious  materials.  Four  methods  for  restoring  mer- 
y  contaminated  lakes  are  suggested.  The 
duction,  import,  export  consumption,  and  in- 
to 17  discrepancy  of  mercury  for  the  years  1944- 
8  is  given.  The  cumulative  discrepancy  from 
4  to  1958  was  314,700  pounds  of  mercury. 
:Cann-Battelle) 
1-11878 


STROINTESTINAL     BACTERIA     OF    CER- 
[N  ANTARCTIC  BIRDS  AND  MAMMALS, 

lartment  of  Supply,  Melbourne  (Australia).  An- 
tic  Div.;   and   Melbourne   Univ.,  (Australia). 
ool  of  Microbiology, 
oucek,  and  Rose  Mushin. 

.lied  Microbiology,  Vol  20,  No  4,  p  561-566, 
ober  1970.  2  fig,  6  tab,  10  ref. 

criptors:  "Antarctic,  "Diets,  *E.  coli,  "Bioin- 
itors,  "Cultures,  Birds,  Mammals,  Salmonella, 
roscopy,  Pseudomonas,  Streptococcus, 
jrcphyta.  Crustaceans,  Fish,  Isolation, 
itifiers:  Penguins,  Seals,  Skua,  Escherichia 
ndii,  Citrobacter  freundii,  Enterobacteriacea, 
obacter,  Paracolobactrum,  Agars,  Alcaligenes 
alis,  Proteus  vulgaris,  Streptococcus  faecalis, 
ihylococcus  epidermis,  Cephalopods,  Lactose 
tenting,  Phillip  Island. 

investigation  was  carried  out  of  the  aerobic 
n-negative  intestinal  flora  of  158  penguins,  30 
is,  and  66  seals  from  the  Antarctic  and  sub-An- 
tic zones  and  Phillip  Island.  Among  penguins 
seals,  17  percent  and  1  1  percent  respectively, 
;  devoid  of  aerobic  enteric  organisms,  but 
roscopic  examination  showed  the  presence  of 
:r  bacteria.  The  coliforms  outnumbered  the 
icolons  and  nonlactose-fermenting  bacteria;  ir- 
ilar  coliform  types  and  Escherichia  coli  were 
lominant.  The  penguins  presented  a  suitable 
ect  to  illustrate  the  influence  of  diet  on  in- 
nal  flora.  Among  penguins  from  the  Antarctic 
:,  which  feed  on  crustaceae  and  fish,  2 1  percent 
;  devoid  of  aerobic  bacteria.  In  the  sub-Antarc- 
region,  where  penguins  feed  on  crustaceae, 
lalopoda,  and  fish,  the  incidence  of  birds  with 
itive  specimens  was  10  percent.  Phillip  Island 
>uins  which  feed  mainly  on  small  fish,  showed 
owcst  figure  of  4  percent.  There  was  a  marked 
:rence  in  the  type  of  coliform  flora  found  in 
>uins  from  the  three  locations.  The  frequency 
olation  of  E.  coli  from  birds  in  the  Antarctic 
:  was  17  percent,  from  sub-Antarctic  birds  it 
53  percent,  and  from  Phillip  Island  73  percent. 
rtland-Battelle) 
-11879 


IRONMENTAL  POLLUTION, 

elle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 

Labs. 

.  Butrico,  F.  A.  Creswick.G.  L.Culp.R.T. 

e.andT.  P.  OFarrell. 

ackground  Paper  to  be  used  at  the  Battelle- 

isored  Atlantic  Council  at  the  Conference  on 

lis  and  Strategy  to  Environmental  Quality  Im- 

cment  in  the  Seventies',  January  15-17,  1971, 

ashington,  D.C.  December  1 ,  1 970.  26  p,  4  fig, 

),38ref. 

rriptors:  "Water  quality  control,  "Municipal 
es,  "Water  treatment,  "Industrial  wastes,  "Oil, 
ii  wastes.  Nutrients,  Runoff,  Sediments,  Pseu- 
onas,  Mycobacteria,  Acid,  Mine  water, 
ioactive  wastes.  Sewers,  Thermal  pollution, 
icides.  Detergents,  Heavy  metals. 
tifiers:  Corynebacterium,  Nocardia,  Strepto- 
es,  Penicillium,  Candida,  Microccus,  Mercury. 

)r  sources  of  pollution  and  their  effects  on  the 
r  supply  are  briefly  reviewed.  These  include 
icipal,  industrial,  thermal,  agriculture,  mining, 
aactive,  and  watercraft  wastes;  silt;  petroleum 
lucts;  hazardous  substances;  and  combined 
;rs.  Brief  consideration  is  given  to  methods  of 


dealing  with  these  problems  and  the  potential  costs 
of  reducing  or  eliminating  pollution.  (Mortland- 
Battelle) 
W7 1-11 882 


IDENTIFICATION  OF  CRUDE  OILS  BY  THEIR 
GAMMA  SPECTRA  FOLLOWING  NEUTRON 
IRRADIATION, 

Wyoming  Univ.,  Laramie.  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11900 


MAY        BE 
MERCURY. 


INESCAPABLE-MEDDLESOME 


Science  News,  Vol  99,  p  7,  January  2,  1971.  1  fig. 

Descriptors;  "Industrial  wastes,  "Pulp  and  paper 
industry,  "Toxicity,  Lake  Erie,  Pulp  wastes,  Coals, 
Oil,  Fish,  Food  chain,  Detergents,  Trace  elements, 
Path  of  pollutants. 

Identifiers;  "Mercury,  Lake  St.  Clair,  San  Joaquin 
River,  Hydrocarbons,  Chlorine-alkali  plants,  NTA. 

A  brief  review  of  the  sources  of  mercury  in  the  en- 
vironment and  of  means  of  controlling  mercury 
pollution  are  presented.  The  largest  industrial  use 
of  mercury  is  in  chlorine-alkali  plants,  and  pollu- 
tion from  this  source  has  been  largely  halted.  Other 
sources  are  much  more  difficult  to  identify  and 
control.  It  is  suggested  that  one  means  of  con- 
trolling human  intake  is  through  careful  selection 
of  smaller  species  of  fish  for  food  since  mercury 
concentrates  in  organisms  up  the  food  chain.  There 
has  been  little  research  on  the  effects  of  low-level 
chronic  doses  of  mercury  and  little  work  on  possi- 
ble synergistic  effects.  It  is  known  that  the  toxicity 
of  methyl  mercury  is  greatly  increased  in  combina- 
tion with  NTA.  (Mortland-Battelle) 
W71-11910 


HYPNODINIUM-LIKE     ALGAL     BLOOMS     IN 
GEORGIA  LAKES, 

Georgia  Water  Quality  Control  Board,  Atlanta;  and 
Georgia  State  Univ.,  Atlanta.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-1  1914 


IODINE  IN  THE  ENVIRONMENT, 

National  Institute  of  Arthritis  and  Metabolic  Dis- 
eases, Bethesda,  Md. 

Robert  L.  Vought,  Freddie  A.  Brown,  and  W.  T. 
London. 

Archives  Environmental  Health,  Vol  20,  p  516- 
522,  April  1970.  2  fig,  1  tab,  20  ref. 

Descriptors:  "Analytical  techniques,  "Water  analy- 
sis,    "Nutrient    requirements.    Water    treatment. 
Sewage  treatment,  Sewage  effluents,  Soil  analysis, 
Maryland,  Gasoline,  Oil. 
Identifiers:  "Iodine,  Washington,  D.C. 

Samples  of  air,  vegetation,  soil,  and  water  (from 
the  Washington,  D.C.  treatment  plant  in  Potomac, 
Md.)  were  taken  and  chemically  analyzed  for  the 
presence  of  iodine.  Determination  of  iodine 
sources  showed  that  the  use  of  gasoline  and  oil  can 
increase  atmospheric  iodine.  Sedimentation  treat- 
ment of  water  supplies  extracts  some  iodine  from 
raw  water,  but  sewage  plants  concentrate  iodine 
and  return  it  to  the  environment  via  sewage  ef- 
fluent. Investigation  of  the  iodine  cycle  in  nature 
showed  that  minute  amounts  of  iodine  are  usually 
present  in  the  atmosphere  but  not  in  sufficient 
amounts  to  contribute  substantially  to  body 
requirements.  (Mortland-Battelle) 
W71-1  1928 


SYNERGISTIC    FALSE-POSITIVE    COLIFORM 
REACTION  ON  M-ENDO  MF  MEDIUM, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Microbiology. 

L.  J.  Schiff,  S.  M.  Morrison,  and  J.  V.  Mayeux. 

Applied  Microbiology,  Vol  20,  No  5,  p  778-781, 

November  1970.  2  tab,  7  ref. 


Descriptors:  "Coliforms,  "Membrane  processes, 
•Rivers,  Chromatography,  Organic  compounds, 
Microbiology,  Colorado,  Cultures. 
Identifiers:  *M-Endo  MF  medium,  "False-positive 
reactions,  Cache  la  Poudre  River  (Colorado), 
Propionaldehyde,  Acetaldehyde. 

The  reported  occurrence  of  synergistic  false-posi- 
tive coliform  reactions  on  M-Endo  MF  medium 
was  investigated.  The  objectives  of  the  study  were 
( 1 )  to  isolate  populations  of  bacteria  which 
produced  such  false-positive  reactions,  (2)  to 
determine  whether  false-positive  sheen  reactions 
are  a  result  of  synergistic  interaction,  and  (3)  to 
determine  the  metabolic  intermediates  involved  in 
false-positive  sheen  production.  Samples  of  river 
water  were  subjucted  to  coliform  analysis  by  the 
membrane  filter  technique  with  M-Endo  MF  medi- 
um. Suspect  sheen-forming  colonies  were  analyzed 
to  determine  purity  and  identity  of  cultures.  Mixed 
cultures  were  separated,  and  individual  isolates 
were  examined  for  sheen  production.  The  isolates 
not  producing  a  sheen  were  recombined  and  tested 
further  for  sheen  production.  Those  mixtures 
reproducing  the  sheen  were  characterized 
biochemically  and  tested  to  determine  the  metabol- 
ic intermediates  involved.  Chromatographic  analy- 
sis of  the  metabolites  showed  that  individual  iso- 
lates produced  an  assortment  of  neutral  organic 
compounds  including  2-butanone,  2,3-bu- 
tanedione,  formaldehyde,  and  butyraldehyde, 
whereas  acetaldehyde  or  propionaldehyde  was 
produced  only  by  the  mixed  cultures.  Tests  showed 
that  both  propionaldehyde  and  acetaldehyde  could 
react  to  produce  a  sheen  on  M-Endo  medium.  The 
conclusion  was  reached  that  synergistic  false-posi- 
tive coliform  reactions  do  indeed  occur  on  M-Endo 
MF  medium.  (McCann-Battelle) 
W71-11932 


GROWTH  RESPONSES  OF  ESCHERICHIA 
COLI  TO  THE  SURFACTANT  DODECYL 
BENZENE  SULFONATE, 

California    State    Coll.,    Los    Angeles.    Dept.    of 
Microbiology  and  Public  Health. 
Vincent  A.  Pollack,  and  Dean  A.  Anderson. 
Applied  Microbiology,  Vol  20,  No  5,  p  727-733, 
November  1 970.  3  fig,  5  tab,  32  ref. 

Descriptors:  "Bioindicators,  "Surfactants,  *E.  coli, 
"Cultures,  "Growth  rate,  Sulfonates,  Slime. 
Identifiers:  Sodium  dodecyl  benzene  sulfonate. 

Results  of  other  investigations  showing  that  the 
growth  of  certain  gram-negative  bacteria  is  af- 
fected by  surfactants,  specifically  in  causing 
production  of  slimes,  led  to  the  present  investiga- 
tion in  which  E.  coli  1 1303  was  exposed  to  sodium 
dodecyl  benzene  sulfonate  (NaDDBS).  The  results 
show  that  after  20  to  24  hours  of  incubation,  the 
cultures  become  slimy  and  viscous,  and  an  addition 
of  ethanol  to  the  supernatant  liquid  yields  a  distinc- 
tive white,  fibrous  precipitate.  The  production  of 
this  material  was  shown  to  be  dependent  on  the 
presence  of  NaDDBS  in  the  medium.  This 
precipitate  from  E.  coli  ATTC  1  1303  was  found  to 
contain  41  to  53  percent  protein,  10  to  II  percent 
deoxyribonucleic  acid,  6.8  to  7.4  percent 
ribonucleic  acid,  15  to  25  percent  carbohydrate, 
and  9  percent  lipid.  It  is  distinctive  from  naturally 
occurring  E.  coli  slimes  in  several  respects.  The 
data  suggest  that  its  formation  is  the  primary  result 
of  the  leakage  of  intracellular  components  into  the 
medium.  However,  the  rate  of  cell  proliferation  in- 
dicates a  partial  but  not  complete  or  lethal  lysis.  A 
limit  utilization  of  NaDDBS  as  a  carbon  source  was 
also  shown.  (Little-Battelle) 
W71-11933 


FORMATION      OF      'PHOTODIELDRIN'      BY 
MICROORGANISMS, 

Wisconsin  Univ,  Madison.  Dept.  of  Entomology. 
F.  Matsumura,  K.  C.  Patil,  and  G.  M.  Boush. 
Science     Vol     170,     No     3963,     p     1206-1207, 
December  1  1,  1970.  1  fig,  1  tab,  1  1  ref. 

Descriptors:  "Dieldrin,  "Water  pollution  sources, 
"Animal    metabolism.     Microorganisms,    Animal 
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physiology,  Silts,  Soil  microorganisms.  Gas  chro- 
matography. Toxicity,  Analytical  techniques. 
Aquatic  microorganisms. 

Identifiers:  "Photodieldrin,  Lake  Michigan,  Thin- 
layer  chromatography. 

Photodieldrin,  the  major  conversion  product  of 
dieldrin  by  sunlight,  was  found  among  the  metabol- 
ic contents  of  dieldrin  in  microorganisms  isolated 
from  various  environments  including  soil,  water, 
silt,  rat  intestines,  and  rumen  stomach  contents  of  a 
cow.  Water  and  silt  were  taken  from  Lake 
Michigan.  Thin-layer  chromatography  and  two  dif- 
ferent gas-liquid  chromatography  systems  were 
used  to  identify  photodieldrin  More  information 
on  the  toxicology  properties  of  photodieldrin  is 
needed,  since  the  changes  are  great  that  this  com- 
pound can  form  dieldrin  in  various  water  and  soil 
systems.  (Mortland-Battellc) 
W7I-I  1^40 


SCIENTIFIC  FUNDAMENTALS  OF  THE 
EUTROPH1CATION  OF  LAKES  AND  FLOW- 
ING WATERS,  WITH  PARTICULAR 
REFERENCE  TO  NITROGEN  AND 
PHOSPHORUS  AS  FACTORS  IN  EUTROPHICA- 
TION, 

Organization     for    Economic     Co-Operation     and 
Development  Paris  ( France). 
For  primary  bibliographic  entry  sec  Field  05C 
W7I-I  1442 


SCIENTIFIC  FUNDAMENTALS  OF  THE 
EUTROPHICATION  OF  LAKES  AND  FLOW- 
ING WATERS,  WITH  PARTICULAR 
REFERENCE  TO  NITROGEN  AND 
PHOSPHORUS  AS  FACTORS  IN  EUTROPHICA- 
TION -ANNEX, 

Organization     for     Economic     Co-Opcration     and 
Development.  Paris  (France) 
For  primary  bibliographic  entry  sec  Field  05C. 
W7I-1  1943 

EUTROPHICATION  OF  NORTHEASTERN 
OHIO  LAKES:  I  INTRODUCTION. 

MORPHOMETRY,    AND    CERTAIN    PHYSICO- 
CHEMICAL  DATA  OF  DOLLAR  LAKE, 
Kent  State  Univ.,  Ohio.  Inst  of  Limnology. 
For  primary  bibliographic  entry  sec  Field  05C. 
W7I-I  1449 


INFRARED  SCANNING  TRACES  POLLUTION. 

Water  and  Sewage  Works.  Vol  1  17.  No.  3.  p  73. 
March  147(1.  2  fig, 

Descriptors.  "Thermal  pollution.  ♦Remote  sensing. 
Identifiers  'Infrared  line  scanner.  *  Daedalus  En- 
terprises, Inc. 

A  brief  description  is  given  of  a  new  infrared  line 
scanning  svstcni  which  may  be  used  lor  surveying 
loicsi  and  mineral  resources,  agricultural  and  graz- 
ing lands,  and  urban  areas,  pinpointing  sources  ol 
pollution,  and  conducting  engineering  sunevs  I  he 
in. mi  feature  of  the  svstcni  is  that  magnetic  tape  is 
used  instead  of  photographic  film  lor  recording  the 
infrared  signals  Variation  of  tape  playback  pro- 
\  ides  imagers  w  hich  emphasizes  selected  aspects  ol 
the  scene  scanned  A  photograph  of  thermal  ef- 
fluents along  the  St  Clan  and  Detroit  Rivers  is  in 
eluded  (l.ittlc-Ballcllc) 
W7I    I  1462 


TRISODIl  M    NITRII.OTR1AC  ETATE    AND   AL- 

(.AK. 

I  or  primary  bibliographic  entry  see  Field  DSC. 

W7I-I  1472 


RELATIVE  IMPORTANCE  OF  WATER  AND 
SOIL  IN  THE  INDIRECT  RADIOC  AESIUM  AND 
RADIOCOBALT  CONTAMINATION  OF  IR- 
RIGATED RICE  FIELDS  (Importance  relative  de 


I'eau  it  du  sol  dans  la  contamination  Indirect*-  en 
radiocesium  el  radiocobalt  des  rizieres  irriguees), 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly) Center  of  General  Research,  Commissariat  a 
I'Encrgic  Atomique.  Fontenuy-aux-Roses 

(France).  Centre  d'Etudcs  Nucleaircs 
C  Myttenaere,  Ph  Bourdeau,  and  R  Bittcl. 
In:  Environmental  Contamination  by  Radioactive 
Materials,  Proceedings  of  Joint  Seminar  held  Mar 
24-28,  1969,  Vienna,  Austria:  International 
Atomic  Energy  Agency  (ST1/PUB/226).  Paper 
SM- 1  17/5,  p  175-182,  1969.  X  p,  I  fig.  4  tab,  15  ref 

Descriptors:  'Path  of  pollutants,  'Irrigation  water, 
•Soil  water,  "Cesium,  "Cobalt  radioisotopes. 
Radioisotopes.  Fallout,  Rice,  Chelation.  Adsorp- 
tion, Mineralology,  Clay  minerals.  Soil-water-plant 
relationships.  Ion  transport. 
Identifiers  Cesium  radioisotopes. 

Tests  involving  models  of  irrigated  rice  fields  with 
double  labelling  for  each  clement  show  that 
transfer  to  the  plant  from  the  water  is  much  greater 
than  from  the  soil  ( by  a  factor  of  7- 1  2  in  the  case  of 
cobalt  and  30-100  in  that  of  cesium).  The  water- 
plant  transfer  rates  arc  comparable  to  those  ob- 
tained in  agriculture.  The  soil  fixes  two  elements 
strongly  EDTA  reduces  radioactive  cobalt  fixation 
and  its  adsorption  by  the  plant,  thus  leading  to 
transport  of  the  contamination  over  a  greater 
distance.  (Sec  also  W7I-1  1980  thru  W7I-1  1984) 
(Knapp-USGS) 
W7I-I  1979 


AQUATIC  ASPECTS  IN  CHRONIC  AND  ACUTE 
CONTAMINATION  SITUATIONS, 

Ministry     of    Agriculture,     Fisheries    and     Food. 

Lowestoft     (England).     Fisheries     Radiobiological 

Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-I  1980 


AQUATIC  MONITORING  PROGRAMMES, 

Ministry     of    Agriculture.     Fisheries     and     Food. 

Lowestoft     (England)      Fisheries     Radiobiological 

Lab 

For  primary  bibliographic  entry  sec  Field  05 A. 

W7I-I  1981 


INVESTIGATION  OF  THE  RADIOACTIVITY 
OF  THE  DANUBE, 

Institut  za  Nuklcarne  Naukc  Boris  Kildnc, 
Belgrade  (Yugoslavia)  Dcpt.  of  Radiation  Protec- 
tion. 

T.  Tasovac,  and  R.  Radosavljevic. 
In:  Environmental  Contamination  by  Radioactive 
Materials.  Proceedings  of  Joint  Seminar  held  Mar 
24-28.  1964.  Vienna.  Austria:  International 
Atomic  Energy  Agency  (STI/PUB/226),  Paper 
SM-I  I  7/88.  p  427-433.  1469.  7  p.  4  fig.  2  tab.  5  ret. 

Descriptors:     "Path    of    pollutants.     "Radioactive 
wastes.  "Fallout,  "Monitoring,  Rivers.  Streumflow. 
Runoff.  Radioisotopes,  Radioactivity,  Water  analy- 
sis, Surveys,  Hydrology.  Water  pollution  sources. 
Identifiers:  "Danube  River. 

As  a  part  of  the  program  for  investigating  the 
radioactivity  content  of  the  Danube  and  the  dis- 
tribution of  radioactive  nuclides  in  different  com- 
ponents, systematic  measurements  of  the  total  beta 
activity  of  water,  suspended  materials,  bottom  sedi 
incuts,  plankton,  bottom  biota,  algae  ami  fish,  as 
well  as  gamma  spcctionictrie  measurements,  were 
made  I  he  high  correlation  coefficients  between 
fallout  and  the  total  beta  activity  of  water  in  the 
period  of  intense  experiments  with  nuclcai 
weapons  show  in  the  total  beta  activity  in  the  river 
Among  the  different  parameters  influencing  the 
distribution  of  radioactivity  in  the  river  the  most 
important  arc  the  hvdrologic  conditions  of  the  river 
course  (  Sec  also  W  7  I  - 1  I  479  )  (  Knapp-USGS  ) 
W7I-I  1482 


FIELD  MONITORING  AND  INVESTIGATION 
FOR  THE  EVALUATION  OF  PUBLIC  HEALTH 
HAZARDS  THROUGH  CONTAMINATION  Of 
WATER  SOURCES, 

Bhabha  Atomic  Research  Centre.  Bombay  'India). 

Health  Physics  Div 

P.  R.  Kamath,  and  I.  S.  Bhat 

In:  Environmental  Contamination  by  Ra-. 

Materials.  Proceedings  of  Joint  Seminar  held  Mac 

24-28.       1969.      Vienna.      Austria       International 

Atomic    Energy    Agency    ( STI/PUB/226 ),    Paper 

SMI  I  7/53.  p  435-447,  1969.  I  3  p.  1 2  lab    I6r*1 

Descriptors  "Monitoring,  "Surveys.  "Radioactive 
wastes,  "Fallout,  "Irrigation  water.  Water  supply, 
Soil-water-plant  relationships.  Cesium.  Strotitp 
radioisotopes.  Monsoons,  Distribution  pattcrm, 
Water  pollution  sources. 
Identifiers:  "India 

Extensive  investigations  are  made  to  study  the 
ecological  cycling  of  Sr-90  and  Cs-137  from 
weapons  fallout  The  Tarapur  region  of  India 
comes  under  the  influence  of  heavy  monsoon  rains 
generally  in  the  period  of  intense  agricultural  ac- 
tivity; most  farming  in  other  seasons  is  done  wit! 
water  from  wells  and  reservoirs.  The  monsooni 
bring  down  90-95%  of  the  total  annual  fallout.  Th( 
flushing  effect  of  the  downpour  was  studied  by  ci 
posing  soil  blocks  in  situ  and  collecting  the  sec-pap 
during  the  three-months  duration  of  monsoor 
rains.  Of  the  82  pCi  Sr-90  pCi  Cs- 1  37  present  in  Uv 
total  rains,  only  about  5'/<  appeared  in  the  effluents 
Fresh  fallout  contaminations  were  also  utilized  u 
study  uptake  in  farm  produce,  grass,  farm  animal 
and  milk  The  possible  retention  of  released  aclivi 
ty  in  salt  produced  by  solar  evaporation  was  sludici 
in  the  laboratory  with  seawater  spiked  with  fissioi 
and  induced  radionuclides  Sea-salt  experiment 
for  example  have  shown  little  Cs-137  even  in  crudi 
salt,  while  considerable  Sr-90  is  retained  The* 
studies  indicate  the  priorities  in  land  monitorini 
programs  that  may  be  usefully  adopted  at  a  sit 
where  contamination  of  surface  and  groundwater  i 
likely  from  nuclear  operations.  (See  also  W7I 
I  I  979)  (Knapp-USGS) 
W7I-I  1483 


MONITORING  OF  THE  AQUATIC  ENVIRON 
MENT  OF  THE  UNITED  KINGDOM  AND  IT 
APPLICATION  TO  HAZARD  ASSESSMENT. 

Ministry     of     Agriculture.     Fisheries     and     Foot 

Lowestoft     (England).     Fisheries     Radiohiologic; 

Lab 

N.T.  Mitchell. 

In:   Environmental  Contamination  by   Radioacliv 

Materials,  Proceedings  of  Joint  Seminar  held  M;i 

24-28.      1464.      Vienna.      Austria       Internalion; 

Atomic    Energy    Agency    (STI/PUB/226).    Pap, 

SM-I  17/20.  p  444-462.  1469.  14  p.  4  tab.  15  ref. 

Descriptors:     "Monitoring.     "Radioactive    waste: 
"Water  pollution  sources.  "Critical  path  mcthoi 
Water      pollution      control.      Sampling,      f.illuu 
Radioactive  waste  disposal.  Water  analysis 
Identifiers:  "United  Kingdom 

The  Fisheries  Radiobiological  Laboratory  carrii 
out  monitoring  of  the  aquatic  environments  of  a 
of  the  major  nuclear  establishments  in  the  Unite 
Kingdom  except  where  drinking  water  is  the  prim; 
ry  route  by  which  radioactivity  returns  to  mai 
Monitoring  programs  arc  based  on  the  critical  pal 
approach  and  a  primary  factor  in  their  design  is  tr 
identification  of  combinations  of  critical  materia 
and  critical  radionuclides  derived  in  the  first  it 
stance  from  habitats  and  consumption  surveys.  It 
dicalor  materials  also  feature  in  programs,  partict 
lailv  in  the  early  stages  of  operation  of  a  site.  Tl 
design  of  several  monitoring  programs  in  currei 
use  is  given  to  illustrate  how  application  of  the: 
principles  works  out  in  practice  in  a  wide  range  ' 
situations.  I  hesc  arc  grouped  into  the  tollowit 
categories  according  to  whether  public  radiatii 
exposure  is  ( a  I  a  significant  fraction  ol  the  accept 
hie  limit  ami  can  be  assessed  by  direct  mc.isur 
ment  of  critical  materials,  (h)  not  measurable 
critical   materials   but   can   he  quantitatively  est 
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ited  by  examining  indicator  materials;  (c)  not 
;asurable  by  any  means.  Recent  monitoring  data 
;  used  to  assess  the  radiation  dose  received  by 
ecific  critical  groups.  Even  for  the  largest 
.charge  to  the  sea  (from  Windscale)  contamina- 
n  is  being  controlled  within  acceptable  limits. 
eealsoW71-H979)(Knapp-USGS) 
71-11984 


iDlOCHEMICAL  ANALYSES  OF  WATER 
MPLES  COLLECTED  ON  AMCHITKA 
.AND,  ALASKA, 

ological  Survey,  Denver,  Colo. 

r  primary  bibliographic  entry  see  Field  05A. 

M-11993 


DROBIOLOGY,  'BIORESOURCES  OF  SHAL- 
W  WATER  ENVIRONMENTS'. 

r  primary  bibliographic  entry  sec  Field  07B. 
'1-12029 


I) tC F.D  FLOWS  AND  THE  FUTURE  ECOLO- 
OF    THE    SAN    FRANCISCO    BAY-DELTA 
STEM, 

ifornia  Univ.,  Davis.  Inst,  of  Ecology, 
arlcs  R.  Goldman. 

Hydrobiology,  "Biorcsources  of  Shallow  Water 
nronments,'  Proceedings  of  Symposium,  Miami 
ich,  Florida,  June  24-27,  1970;  American  Water 
sources  Association.  Urbana,  Illinois, 
icccdings  Scries  No  8,  p  174-190,  1970.  17  p,  6 
I  tab,  1 6  rcf. 

.criptors:  *Estuurics,  *Flow  augmentation,  "En- 
mmcnlal  effects.  "California,  'Ecology,  Bays, 
iamflow.  Ecosystems,  Water  quality.  Salinity, 
ter  balance.  Eutrophication. 

ntificrs:  *San  Francisco  Bay,  "Sacramento 
cr,  *San  Joaquin  River. 

I  great  Delta  area  of  the  Sacramento  and  San 
quin  Rivers  is  an  ecological  continuum  with  the 
Francisco  Bay.  The  water  course  is  continuous 
the  Bay-Delta  System  is  an  ecological  unit 
>sc  margins  are  as  indistinct  as  the  ebb  and  flow 
he  tides  and  the  fresh-water  discharge  which  ad- 
ccs  and  retreats  with  the  annual  runoff  Natural 
nges  or  man's  manipulation  of  the  discharge  of 
h-water  into  the  Bay-Delta  System  will  alter  the 
fBCtC r  of  both  the  Delta  and  the  estuary  below. 
s  report  summarizes  some  of  the  ecological  im- 
ations  of  reduced  fresh-water  discharge  on  the 
-Delia  System.  (See  also  W71-12029) 
>odard-USGS) 
1-120.10 


E   USE    OF    AERIAL    PHOTOGRAPHY    FOR 
DKOBIOLOG1CAL  INVESTIGATIONS, 

Iman    Kodak    Co.,    Rochester.    NY.    Research 

s. 

primary  bibliographic  entry  sec  Field  07B. 

1-1203  I 


RARED   AND   MULTISPECTRAL   SENSING 
1YDROBIOLOGICAL  APPLICATIONS, 

dix     Corp.,     Ann     Arbor.     Mich.     Aerospace 

ems  Div. 

primary  bibliographic  entry  sec  Field  07B. 

1-12032 


IIOTE  SENSING  OF  COASTAL  ENVIRON- 
NTS  USING  MULTISPECTRAL  PHOTO- 
VPHIC  TECHNIQUES, 

g  Island  Univ.,  Grccnvulc,  NY. 

primary  bibliographic  entry  see  Field  07B 

I- 1 2033 


OR  INFRARED  PHOTOGRAPHY  FROM 
100  FEET  ALTITUDE  AS  A  TOOL  FOR 
-INEATING  AQUATIC  VEGETATION, 

lonal   Aeronautics  and   Space   Administration, 
stun.  Tex.  Manned  Spacecraft  Center. 
tisC.  Mason. 


In:  Hydrobiology,  'Bioresourccs  of  Shallow  Water 
Environments',  Proceedings  of  Symposium,  Miami 
Beach.  Florida,  June  24-27,  1970;  American  Water 
Resources  Association,  Urbana,  Illinois, 
Proceedings  Series  No  8,  p  317-328,  1970.  12  p  6 
fig 

Descriptors:  "Remote  sensing,  "Aerial  photog- 
raphy, "Infrared  radiation,  "Aquatic  algae,  "Sur- 
face waters.  Analytical  techniques,  Photometry, 
Water  pollution. 

Identifiers:  "Infrared  photography,  "Aquatic 
vegetation. 

Color  infrared  (IR)  photography  with  its  ability  to 
extend  the  range  of  photographic  detectability  into 
the  near  IR  wavelength  is  an  excellent  tool  for 
mapping  aquatic  vegetation.  This  vegetation  ap- 
pears in  a  broader  range  of  color  than  on  conven- 
tional color  photography.  Water  appears  as  a  very 
distinct  blue  or  black  sharply  outlining  the  aquatic 
vegetation.  Using  high  altitude  aircraft  permits 
coverage  of  large  areas  on  a  single  mission.  (Sec 
also  W7  I  - 1  2029 )  ( Woodard-USGS ) 
W7  1-1  2034 


ARSENIC  AND  LEAD  IN  WATER  -  A  BIBLIOG- 
RAPHY. 

Office  of  Water  Resources  Research,  Washington, 
DC.  Water  Resources  Scientific  Information 
Center. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  578,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WRSIC  71-209,  September,  1971 
80p.  69  rcf. 

Descriptors:  "Arsenic  compounds,  "Heavy  metals, 
"Water  pollution,  "Water  chemistry,  "Bibliogra- 
phies, "Abstracts,  Data  storage  and  retrieval. 
Water  quality.  Publications,  Documentation,  Clas- 
sification, Chemical  analysis.  Water  analysis.  Sur- 
face waters.  Groundwater. 
Identifiers:  "Arsenic,  "Lead. 

This  bibliography  on  arsenic  and  lead  in  water  was 
retrieved  from  Selected  Water  Resources  Abstracts 
published  through  August  15.  197  1  (Volume  4, 
Number  12),  by  Water  Resources  Scientific  Infor- 
mation Center,  of  the  Office  of  Water  Resources 
Research.  U.S.  Department  of  the  Interior.  The 
publication  contains  69  abstracts.  Each  biblio- 
graphic entry  includes  title,  author,  source, 
descriptors,  identifiers,  abstract,  and  accession 
number.  A  permuted  kcyword-in-title  index 
precedes  the  bibliography. 
W7  1-12036 


ON  FACTORS  AFFECTING  THE  QUALITY  OF 
SUBSURFACE  WATERS  AROUND  A  POLLU- 
TION SOURCE, 

Bclorussian      Sanitary-Hygienic     Research     Inst.. 

Minsk  (USSR). 

A.  G.  Kokina. 

Hygiene  and  Sanitation,  (  Russian  Translation  ),  Vol 

35.  No  2,  February  197().p  1X1-1X5. 

Descriptors:  "Water  quality  control.  "Organic 
wastes.  "Bacteria.  Phreatic  water.  Currents. 
Aquifers.  Water  wells.  Industrial  wastes.  Mineral 
water.  Chlorides.  Salts.  Water  pollution  sources. 
Path  of  pollutant 

Chemical  and  bacterial  analyses  were  performed 
on  water  taken  from  4  wells,  which  were  64.  220. 
3  70.  and  420  m  respectively,  from  a  pollution 
source.  The  study  proceeded  during  a  period  of 
several  years,  when  most  of  the  pollution  was 
produced  by  a  meal  packing  plant.  The  water  from 
the  wells,  which  were  370  and  420  m  from  the  pol- 
lution source  was  of  consistently  good  bacteriologi- 
cal quality,  while  the  closest  well  was  not  always  of 
good  quality,  although  il  was  quite  obvious  that 
there  was  significant  protection  for  this  well  based 
on  the  reductions.  These  bacteriological  investiga- 
tions established  that  chemical  considerations  were 
probably  of  more  concern,  and  chemical  analyses 
verified    that    this    hypothesis    was    correct.    The 


predominance  of  the  chemical  pollution  was  at- 
tributed to  the  greater  rapidity  with  which  the 
chemical  pollution  spread,  as  compared  to  bacteri- 
al contamination.  If  investigations  provide 
evidence  of  adequate  natural  aquifer  protection, 
then  wells  even  in  the  close  proximity  of  the  pollu- 
tion source  can  be  exploited,  if  there  is  inadequate 
protection,  the  water  quality  will  depend  upon  the 
direction  of  the  phreatic  water  stream,  both  natural 
and  induced.  (Lowry-Tcxas) 
W7  1-1  2046 


WATER   QUALITY   IN   RELATION   TO   FARM 
USE  OF  FERTILIZER, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Soil  and  Water  Conservation  Div. 
For  primary  bibliographic  entry  sec  Field  05C. 
W7  1-1  20X4 


PROCEDURES  FOR  DETERMINING  THE  EF- 
FECTS OF  DREDGED  SEDIMENTS  ON  BIOTA- 
BENTHOS  VIABILITY  AND  SEDIMENT 
SELECTIVITY  TESTS, 

Wisconsin  Univ.,  Milwaukee.  Center  for  Great 
Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  05A. 
W7  1-1  2093 


5C.  Effects  of  Pollution 


STUDIES   ON    THE    ASSIMILATION    OF    1,1,1- 
TRICHLORO-2.2-BIS  (P-CHLOROPHENYL) 

ETHANE      (DDT)      BY      CRASSOSTREA      VIR- 
GINICA  GMELIN, 

Gulf  Coast  Research  Lab..  Ocean  Springs.  Miss. 
Noel  V.  Brodtmann,  Jr. 

Bulletin  of  Environmental  Contamination  and  Tox- 
icology, Vol  5,  No  5,  p  455-462.  1970.  2  fig.  1  tab, 
13  rcf.  NSF  Grant  GB-75X5  Bur  Comm  Fish  con 
tract  14-17-0002-341. 

Descriptors:  "DDT.  "Pesticide  kinetics.  "Pesticide 
residues,  "Pesticide  drift.  "Path  of  pollutants, 
"Chlorinated  hydrocarbon  pesticides,  "Absorp- 
tion, Pesticides,  Animal  physiology.  Water  pollu- 
tion effects.  Physiological  ecology.  Environmental 
effects,  Aldrin,  Agricultural  chemicals.  Oysters 
Identifiers:  DDD,  DDK.  Crassoslrea  sp..  Mantle  tis- 
sue. Gill  tissue 

Uptake  of  DDT  by  the  oyster.  Crassolrca  virginica. 
was  studied  in  an  attempt  to  isolate  the  entry  point 
and  to  clarify  an  uptake  mechanism  Both  static 
and  flowing  water  tests  were  utilized.  It  was  deter- 
mined that  the  gills  are  probably  the  primary  entry 
site  of  DDT.  while  the  gut  may  be  of  secondary  im- 
portance. Mantle  uptake  of  DDT  was  not  demon- 
strated. Very  rapid  elimination  of  DDT  residues 
was  indicated,  and  the  author  noted  that  this  may 
render  the  oyster's  value  as  an  environmental  in- 
dicator organism  questionable  ( I.eGore-Washing- 
ton ) 
W7I-I  1645 


INFLUENCES  OF  KRAFT  MILL  EFFLUENTS 
ON  THE  PRODUCTION  OF  CHINOOK  SAL- 
MON IN  LABORATORY  STREAM  COMMUNI- 
TIES, 

Oregon  State  Univ.,  Corvallis.   Dept.  of  Fisheries 

and  Wildlife. 

James  August  l.ichatowich. 

Master  of  Science  Thesis.  June  1970   5  2  p.  12  fig,  3 

lab.   16  rcf.  7  append    OWRR  Project  B-0M-ORF 

(  I). 

Descriptors:  "Water  pollution  effects,  "Pulp 
wastes.  "Chinook  salmon.  "Toxicity.  Water  pollu- 
tion sources.  Water  quality.  Environmental  effects. 
Physiological  ecology.  Pulp  and  paper  industry. 
Wood  wastes.  Bioassay.  Organic  wastes.  Fish 
physiology.  Fish  diseases.  Fishkill,  Food  chains. 
Seasonal,  Aquatic  environment.  Mortality. 
Ecosystems.  Fluctuation,  Industrial  wastes. 
Identifiers:  Acute  toxicity.  Seasonal  effects. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 


A  study  of  the  effects  of  stabilized  and  unstabilized 
kraft  mill  effluents  (KME)  on  the  production  of 
Chinook  salmon  (Oncorhynchus  tshawytscha)  in 
six  laboratory  streams  was  conducted.  Similar  sal- 
mon biomasses  were  stocked  in  each  stream  and 
changes  were  measured  every  14  days.  Streams 
receiving  1.5  and  0.75%  by  volume  of  unstabilized 
waste  (3  and  1.5  mg/l  BOD,  respectively)  main- 
tained the  highest  salmon  biomasses.  Acute  toxicity 
bioassays  of  unstabilized  wastes  showed  these  ef- 
fluents were  more  toxic  in  winter  and  in  spring  than 
in  summer.  Lower  levels  of  toxicity  probably 
minimized  any  direct  effect  of  this  effluent  on  fish 
growth  during  the  summer  and  may  have  permitted 
increased  invertebrate  production.  This  perhaps 
explains  the  higher  levels  of  salmon  production  ob- 
tained during  this  experiment  as  compared  to  those 
obtained  in  earlier  experiments  conducted  by 
others  during  seasons  other  than  the  summer. 
( LeGore-W  ashington ) 
W71-1  1646 


STUDIES  OF  THE  COPPER  CONTENT  OF  THE 

SEAWATER    AND   OYSTERS   (CRASSOSTREA 

ANGUILATA)    OF   THE    COASTS    OF    CADIZ 

(ESTUDIOS  DEL  CONTENIDO  EN  COBRE  DEL 

AGUA  DE  MAR  Y  OSTIONES  (CRASSOSTREA 

ANGULATA)  DE  LAS  COSTAS  DE  CADIZ), 

Instituto    de     Investigaciones     Pesqueras,    Cadiz 

(Spain). 

Rafael  Establier. 

Investigacion   Pesquera,   Vol   33,  No    1,  p  69-86, 

January  1969.  2  fig,  6  tab,  20  ref.  English  summary. 

Descriptors:  'Survey,  *Copper,  Assay,  Metals, 
Copper  compounds,  Oysters,  Water  quality.  Water 
chemistry,  Water  pollution. 

Identifiers:  'Concentration  factors,  'Spain,  Cras- 
sostrea  sp. 

The  concentration  of  copper  in  the  surface  water 
and  oysters  (Crassostrea  anguilata)  of  Cadiz  coasts 
was  determined  over  a  period  of  19  months.  A 
definite  seasonal  trend  was  observed  in  the  oysters 
of  Zona  Franca  with  a  January-April  maximum  and 
with  an  average  concentration  of  7.01  mgCu/100  g 
fresh  body  weight.  The  average  concentration  of 
copper  in  all  samples  of  oysters  analyzed  from  San- 
lucar  de  Barrameda  and  Chipiona  was  28.36  and 
17.80  mg  Cu/100  g  fresh  body  weight,  and  164.43 
and  162.32  mg  Cu/100  g  dry  weight,  respectively. 
The  average  copper  content  of  seawater  was  4.97 
mg/l  for  Zona  Franca,  5.44  mg/l  for  Sanlucar  de 
Barrameda,  5.53  mg/l  for  Chipiona,  5.60  mg/l  for 
rio  San  Pedro,  and  5.72  mg/l  for  Sancti-Petri. 
( LcGore-W  ashington ) 
W71-I  1647 


ECOLOGICAL  STUDIES  OF  RADIOACTIVITY 
IN  THE  COLUMBIA  RIVER  ESTUARY  AND 
ADJACENT  PACIFIC  OCEAN, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 

James  E.  McCauley. 

Available  from  the  National  Technical  Information 
Service  as  RLO- 1 750-54,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Progress  Report,  reference 
69-9  RLO  1750-54,  Julv  1969.  316  p,  45  fig.  32 
tab,  104ref.  AEC  Contract  AT  (45-1)1750. 

Descriptors:  'Radioecology,  'Radioactivity  ef- 
fects, 'Tracers.  'Water  pollution  effects,  'Analyti- 
cal techniques,  'Path  of  pollutants,  'Columbia 
River,  'Physiological  ecology.  Biology,  Radioac- 
tive waste,  Radioisotopes,  Tagging.  Tracking 
techniques.  Water  pollution  sources.  Instrumenta- 
tion, Bioindicators,  Pulp  wastes.  Environmental  ef- 
fects. Reviews. 
Identifiers:  Radioanalytical  techniques. 

Seven  years  of  research  are  summarized  involving 
more  than  seventy  separate  but  related  projects 
relative  to  the  radioecology  of  the  Columbia  River 
area.  Radioecology  is  here  defined  as  a  study  of  the 
cycling  of  radionuclides  between  the  water,  sedi- 
ment and  biota.  Included  arc  reports  on 
radioanalytical  techniques,  radioisotope  contents 
of  the  Columbia  River  and  its  estuary,  effects  of  ef- 


fluents on  radioisotopes,  biological  surveys,  biolog- 
ical studies  both  with  and  without  radioisotopes, 
and   effects   of  radioisotopes   on   aquatic   fauna. 
( LeGore-Washington ) 
W7 1-1 1648 


BIOLOGICAL  EFFECTS  OF  SURFACE  ACTIVE 
AGENTS  ON  MARINE  ANIMALS, 

Kristinebergs    Zoologiska    Station,    Fiskebackskil 

(Sweden). 

M.  Swedmark,  B.  Braaten,  E.  Emanualsson,  and  A. 

Granmo. 

Marine  Biology,  Vol  9,  No  3,  p    183-201,  May 

197  I.  24  fig,  I  tab,  36  ref. 

Descriptors:  'Bioassay,  'Lethal  limit,  'Water  pol- 
lution effects,  'Detergents,  'Surfactants,  Water 
pollution  treatment,  Alkylbenzene  sulfonates, 
Linear  alkylate  sulfonates,  Sulfonates,  Water  sof- 
tening. Physiological  ecology.  Pollutant  identifica- 
tion. Toxicity,  Animal  physiology.  Clams,  Environ- 
mental effects,  Aquatic  environment,  Cleaning, 
Fish  physiology.  Oysters,  Invertebrates,  Crabs. 
Identifiers:  Lauryl  ether  sulphate,  Biological  ef- 
fects, Gadus  sp.,  Pleuronectes  sp.,  Mytilus  edulis, 
Ostrea  sp.,  Mya  sp.,  Cardium  sp.,  Astarte  sp..  Pec- 
ten  sp.,  Balanus  sp. 

The  biological  effects  of  five  surface  active  agents 
(the  anionic  ABS,  LAS  and  LES  3  EO,  and  the 
nonionic  NP  10  EO  and  TAE  10  EO)  on  marine 
fishes,  crustaceans  and  bivalves  have  been  tested  in 
continuous-flow  bioassay.  Concentrations  from 
100  to  0.5  ppm  were  normally  used.  Fish  were 
more  susceptible  than  bivalves,  while  crustaceans 
were  considerably  more  resistant.  Within  each  of 
these  three  systematic  groups,  more  active  species 
were  more  sensitive  than  we:e  less  active  species. 
Developmental  stages  were  also  more  sensitive 
than  adults.  The  most  toxic  agent  for  fish  and 
decapods  was  the  'soft'  anionic  LAS,  and  for 
bivalves  and  barnacles  the  'hard'  nonionic  NP  10 
EO.  Ability  to  recover  normal  behavior  after  expo- 
sure decreases  with  increasing  concentration  and 
time,  and  ceases  earlier  in  anionic  than  in  nonionic 
surfactants.  The  first  reaction  to  the  surfactants  is 
increased  activity  (avoidance  reaction  in  mobile 
species),  followed  successively  by  inactivation,  im- 
mobilization and  death.  Sublethal  effects  are 
described.  (LeGore-Washington) 
W71-11651 


PRESENCE  OF  POLYNUCLEAR  AROMATIC 
HYDROCARBONS  IN  COASTAL  WATERS  AND 
THE  POSSIBLE  HEALTH  CONSEQUENCES, 

World        Health        Organization,        Copenhagen 
( Denmark ).  Regional  Office  for  Europe. 
Michael  J.  Suess. 

Revue  Internationale  d'Oceanographie  Medicale, 
Vol  18-19,  p  181-190,  1970.  4  tab,  46  ref. 

Descriptors:  'Aromatic  compounds,  'Water  pollu- 
tion sources,  'Water  pollution  effects,  'Public 
health,  *  Phototoxicity,  'Environmental  sanitation. 
Organic  compounds.  Oil,  Estuarine  environment, 
Municipal  wastes.  Domestic  wastes,  Sewage,  Waste 
disposal,  Bioindicators,  Biochemistry.  Animal 
physiology.  Plant  physiology.  Human  diseases, 
Synthesis,  Absorption,  Marine  animals,  Food 
chains.  Metabolism,  Bioassay,  Oily  water. 
Identifiers:  'Polynuclear  aromatic  hydrocarbons, 
•PAH.  *3-4  Benzopyrenc,  'Carcinogens, 
Residues,  Metabolites,  Bioconcentration,  Accumu- 
lation, Marine  sediments. 

Carcinogenic  polynuclear  aromatic  hydrocarbons 
(PAH)  arc  distributed  widely  throughout  the 
world,  being  equally  found  in  coastal  waters  near 
heavily  populated  areas  and  in  remote  and  unpopu- 
lated zones  where  little  human  activity  occurs. 
While  endogenic  synthesis  by  flora  appears  to  be  a 
major  contributor,  PAH  concentrations  in  estuaries 
and  coastal  waters  may  be  further  increased  by  in- 
dustrial and  municipal  effluents  and  by  atmospher- 
ic precipitation.  The  ability  of  marine  fauna,  serv- 
ing as  human  food,  to  concentrate  carcinogenic 
PAH     has    been    demonstrated.     Still,    no    clear 


evidence  exists  at  present  that  waste  effluents  hate 
become  an  actual  environmental  PAH-mduced 
cancer  hazard  to  the  general  population.  Neverthe- 
less, these  wastes  and  seafood  should  be  viewed 
with  concern  so  as  to  forestall  possible  complica- 
lion  in  the  future.  ( LeGore-Washington ) 
W7 1-1  1654 


EFFECTS  OF  SOME  COMMON  PRESERVA- 
TIVES  ON  THE  WEIGHT  OF  TUBIFICID 
WORMS  AND  CHIRONOMID  LARVAE, 

Wisconsin    Univ.,   Milwaukee.   Center   for  Great 

Lakes  Studies. 

Richard  P.  Howmiller. 

Center    for    Great    Lakes    Studies,    unpublished' 

manuscript,  February  1 97 1 .  8  p,  3  fig,  4  ref. 

Descriptors:  'Sampling,  'Preservation,  'Alcohols, 
•Weight,  'Surveys,  'Biomass,  Storage,  Retardants, 
Tubificids,  Oligochaetes,  Worms,  Annelids,  Dip- 
tera,  Analytical  techniques,  Data  collections, 
Evaluation,  Standing  crop.  Investigations,  Testi 
procedures. 

Identifiers:  'Fixation,  'Formaldehyde,  'Ethanol, 
'Isopropanol,  Weight  loss,  Dry  weight,  Water  pol- 
lution evaluation. 

Reports  of  investigations  of  invertebrate 
macrobenthos  often  include  estimates  of  standing 
crop  expressed  as  dry  or  wet  weight  of  organisms 
per  unit  area.  Weighing  of  animals  frequently  fol- 
lows prolonged  storage  in  one  or  two  preservatives 
of  various  content.  The  effects  of  three  common 
preservatives  (10%  formalin,  70%  ethanol,  70* 
isopropanol)  on  weights  of  tubificid  worms  and 
chironomid  larvae  are  discussed.  Weight  decreased 
less  in  formalin  than  in  ethanol,  and  most  in 
isopropanol,  although  all  fixatives  caused  great 
decreases  in  weight.  Many  of  the  published  weight 
determinations  and  standing  crop  estimates  based 
on  work  with  preserved  organisms  is  practically 
useless.  Causes  of  variations  in  results  are 
discussed.  (LeGore-Washington) 
W71-11655 


SUPERSATURATION  OF  NITROGEN  IN  THE 
COLUMBIA  RIVER  AND  ITS  EFFECT  ON  SAL- 
MON AND  STEELHEAD  TROUT, 

Bureau  of  Commercial  Fisheries,  Seattle,  Wash. 
Wesley  J.  Ebel. 

U.S.  Bureau  of  Commercial  Fisheries,  Fishery  Bul- 
letin, Vol  68,  No  1,  p  1-1  1,  June  1969.  5  fig,  4  tab, 
7  ref. 

Descriptors:  'Columbia  River,  'Water  pollution 
effects,  'Water  pollution  sources,  'Supersatura- 
tion,  'Nitrogen,  'Gases,  'Salmonids,  'Fish  dis- 
eases, Washington,  Saturation,  Fish  physiology. 
Fishkill,  Mortality,  Morbidity,  Dam  design.  Fish 
passages.  Flow  control.  Rainbow  trout. 
Identifiers:  'Dissolved  gases,  'Dam  effects,  'Gas 
bubble  disease,  Steclhead  trout. 

The  nitrogen  gas  regime  in  the  Columbia  River  was 
studied  in  1966  and  in  1967.  Dissolved  nitrogen 
was  subject  to  considerable  seasonal  fluctuatior 
and  varied  with  flow  of  water  over  spillways  ol 
dams;  it  was  normal  (near  100%  saturation)  in  th( 
fall  and  winter  when  no  water  was  spilled,  and  high 
(above  1  35%  saturation)  in  the  spring  and  summei 
when  large  volumes  of  water  were  spilled.  Somt 
saturation  levels  over  large  areas  were  high  enougl 
and  lasted  long  enough  to  be  potentially  dangerou: 
to  salmon  (Oncorhynchus  sp.)  and  steelhead  trou 
(Salmo  gairdneri).  Supersaturation  of  nitrogen  a 
Priest  Rapids  Dam  lowered  the  tolerance  of  ju 
venile  fish  to  temperature  increases,  and  som« 
showed  symptoms  of  gas  bubble  disease.  Field  stu 
dies  to  determine  the  effects  of  high  levels  of  dis 
solved  nitrogen  on  adult  salmon  and  steelheai 
trout  did  not  provide  conclusive  results.  (LeGore 
Washington) 
W7I-1  1656 


INFLUENCE  OF  BIOLOGICALLY  STABILIZEI 
KRAFT    MILL    EFFLUENT    ON    THE    FOOI 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


ELATIONS  AND  PRODUCTION  OF  JU- 
VENILE CHINOOK  SALMON  IN  LABORATO- 
1Y  STREAMS, 

)regon  State  Univ.,  Corvallis.  Dept.  of  Fisheries. 
Vayne  Kenneth  Seim. 
faster  of  Science  Thesis,  June,  1970.  55  p,  12  fig, 

tab,  15  ref.  OWRR  Project  B-004-ORE  (5). 

)escriptors:  'Water  pollution  effects,  *Water  pol- 
ltion  treatment,  *Pulp  wastes,  'Chinook  salmon, 
Growth  rates,  Water  pollution  sources,  Pulp  and 
aper  industry.  Fish  physiology,  Bioassay,  Food 
abits,  Industrial  wastes.  Waste  water  treatment, 

toxicity. 

identifiers:  'Kraft  mill  effluent,  Biological  effects, 
ood  consumption. 

Continuous  flow  bioassays  were  conducted  using 
.iologically  stabilized  kraft  mill  effluent  (SKME) 
/i  challenge  juvenile  chinook  salmon  (Oncor- 
tynchus  tschawytscha).  Growth  as  indicated  by 
liomass  was  the  parameter  utilized  to  indicate  ef- 
■ect.  During  spring  and  fall,  a  1 .5%  SKME  concen- 
ration  caused  an  apparently  direct  decrease  in  sal- 
non  biomass.  In  the  summer,  salmon  production 
vas  greater  at  4%  SKME  than  at  0%  SKME. 
lummer  production  was  greatest,  however,  at  1% 
,KME  It  is  hypothesized  that  the  greater  growth 
ssociated  with  the  SKME  may  be  attributable  to 
aie  increase  in  numbers  of  the  amphipod  (Cran- 
{onyx  sp.)  that  served  as  the  main  food  source  for 
he  fish.  ( LeGore-Washington ) 
V71-11658 


EFFECTS  OF  BIOLOGICALLY  STABILIZED 
KRAFT  MILL  EFFLUENTS  ON  JUVENILE  SAL- 
.IONID  GROWTH, 

Dregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries. 
Dennis  Leland  Borton. 

Master  of  Science  Thesis,  June  1970.  38  p,  8  fig,  3 
Lb,  12  ref.  OWRR  Project  B-004-ORE  (4). 

>escriptors:  'Water  pollution  effects,  'Water  pol- 
ution  treatment,  'Pulp  wastes,  'Chinook  salmon, 
"Growth  rates.  Water  pollution  sources,  Pulp  and 
laper  industry,  Fish  physiology,  Bioassay,  Food 
|iabits.  Industrial  wastes.  Waste  water  treatment, 
toxicity. 

dentifiers:  'Coho  salmon,  'Kraft  mill  effluent, 
3iological  effects,  Food  consumption. 

Fhe  effects  of  sublethal  concentrations  of  stabilized 
craft  mill  effluents  (SKME)  on  the  growth  and  food 
onsumption  of  juvenile  chinook  and  coho  salmon 
leld  in  aquaria  and  in  exercise  channels  were  stu- 
licd.  No  96  hr  median  tolerance  limit  (TL-m)  was 
bund  for  salmon,  as  more  than  50%  of  the  test  fish 
urvived  in  100%  SKME.  A  decrease  in  the  effi- 
:icncy  of  food  utilization  for  growth  was  related  to 
he  reduction  of  growth  rates  of  salmon  exposed  to 
iKME  from  one  mill.  There  was  no  effect,  how- 
ler, upon  the  growth  or  food  consumption  offish 
n  aquaria  which  could  be  attributed  to  SKME  from 
»  second  mill.  No  significant  effect  on  the  growth 
md  food  consumption  rates  offish  held  in  exercise 
hannels  could  be  attributed  to  either  SKME  at 
:oncentrations  up  to  4.5%  by  volume.  (LeGorc- 
iVashington) 
IV7I-II659 


l*HE  PRINCIPLE  AND  OPERATION  OF  FISH 
:ATCH  AND  POLLUTION  INFORMATION 
SYSTEM, 

-isheries   Research   Board   of  Canada,   Winnipeg 
Manitoba).  Freshwater  Inst. 
;or  primary  bibliographic  entry  see  Field  07C. 
W7I-I  1660 


\N  EVALUATION  OF  SALMONID  HATCHERY 

WASTES, 

federal  Water  Quality  Administration,  Portland, 

Dreg.  Northwest  Region. 

Danforth  G.  Bodien. 

Report,  October  1 97 1 .  5  I  p,  8  fig,  8  tab,  6  ref. 


Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution control,  'Water  pollution  treatment,  'Fish 
hatcheries,  Water  pollution  effects,  Effluents,  Fish 
farming,  Fish  handling  facilities,  Water  quality. 
Chemical  oxygen  demand,  Phosphorous  com- 
pounds. Nitrogen  compounds.  Ammonia, 
Coliforms,  Biochemical  oxygen  demand.  Environ- 
mental effects,  Salmonids. 

Identifiers:  'Fish  hatchery  wastes,  Recommenda- 
tions. 

At  present,  1  14  government  fish  hatcheries  and  nu- 
merous private  hatcheries  are  operating  in  the 
northwestern  United  States.  Most  cause  no 
problem,  but  during  low  summer  river  flows,  some 
hatchery  wastes  create  nuisance  conditions  in 
receiving  waters.  The  objectives  of  this  study  were 
to  quantitate  and  characterize  these  wastes,  to 
determine  their  effects  and  to  recommend  control 
measures  where  necessary.  It  is  recommended  that 
water  pollution  control  measures  be  considered  for 
new  hatcheries  and  at  existing  hatcheries  on  a  pri- 
ority basis.  (LeGore-Washington) 
W71-11661 


FOOD  AND  FEEDING  OF  JUVENILE  CHIN- 
OOK SALMON  IN  THE  CENTRAL  COLUMBIA 
RIVER  IN  RELATION  TO  THERMAL 
DISCHARGES  AND  OTHER  ENVIRONMEN- 
TAL FEATURES, 

Battelle  Memorial  Inst.,  Richland,  Wash.   Pacific 
Northwest  Labs. 
C.  D.  Becker. 

BN WL- 1 528,  UC-48,  January  1 97 1 .  68  p,  I  1  fig,  9 
tab,  51  ref.  AEC  Contract  AT  (4501 )- 1830. 

Descriptors:  'Thermal  stress,  'Heated  water, 
'Water  temperature,  'Thermal  pollution,  'Water 
pollution  effects,  'Chinook  salmon,  'Columbia 
River,  'Feeding  rates.  Thermal  power.  Thermal 
capacity,  Pollutant  identification,  Temperature, 
Water  pollution  sources,  Washington,  Anadromous 
fish,  Salmonids,  Fish  behavior.  Diets,  Food  habits. 
Food  abundance.  Food  webs. 

Identifiers:  'Hanford  works,  Oncorhynchus  sp.. 
Fish  feeding. 

The  relationship  of  thermal  discharges  from  Han- 
frod  reactors  to  food  and  feeding  of  juvenile  chin- 
ook salmon  (Oncorhynchus  tshawytscha)  in  the 
central  Columbia  River,  Washington  was  studied  in 
1 968  and  1 969.  The  primary  objectives  were  to  ( 1 ) 
evaluate  the  food  composition  and  feeding  activi- 
ties of  the  fish  and  (2)  determine  if  heated  effluents 
influenced  their  welfare.  Environmental  condi- 
tions, i.e.  seasonal  changes  in  river  temperatures 
and  flow  volumes,  relative  to  thermal  requirements 
of  young  chinook,  are  detailed.  Data  on  food  or- 
ganisms utilized  by  the  fish  are  presented  for  1968 
and  1 969,  whereas  analyses  for  possible  thermal  ef- 
fects are  based  on  the  more  extensive  1969  data. 
No  consistent  differences  attributable  to  thermal 
increments  were  evident.  The  lack  of  detectable  ef- 
fects is  apparently  due  to  the  fact  that  the  main 
discharge  plumes  occur  in  midriver  and  the  ef- 
fluents are  well  mixed  before  reaching  inshore 
feeding  areas.  (LeGore-Washington) 
W71-1  1662 


PUBLIC    HEALTH    ASPECTS   OF   IODINE-129 
FROM  THE  NUCLEAR  POWER  INDUSTRY, 

For  primary  bibliographic  entry  see  Field  05B. 
W71-1  1666 


SITE  LOCATION  OF  DEVELOPMENT. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-1  1667 


COEFFICIENTS      OF     ACCUMULATION      OF 
STRONTIUM-90  IN  CERTAIN  FISH 

(RADIOECOLOGICAL  STUDY), 

Akademiya  Nauk  Litovskoi  SSR,  Vilnius.  Inst,  of 
Physics   and    Mathematics;   and    Institute   of  the 
Biology  of  the  Southern  Seas,  Sevastopol  ( USSR ). 
N.  F.  Dushauskene-Duzh,  G.  G.  Polikarpov,  and  B. 
I.  Styro. 


Available  from  NTIS.  AEC-tr-7024,  p  146-149 
(Radiobiologiya,  Vol  9,  No  1,  p  1 13-1 15  (1969)). 
3  fig,  2  tab,  4  ref. 

Descriptors:  'Lake  fisheries,  'Strontium 
radioisotopes,  'Freshwater  fish,  Carp,  Perches, 
Absorption,  Water  pollution  effects,  Fallout,  Dis- 
tribution, Lead  radioisotopes,  Radioactivity 
technique.  Radiochemical  analysis. 

Uptake  of  strontium-90  and  lead-210  by  lake  fish 
was  measured.  Strontium-90  was  separated  by  the 
oxalate  method,  and  its  decay  product  yttrium-90 
was  measured.  Lead-210  was  separated  by  ion 
exchange  and  its  decay  product  bismuth-210  was 
measured.  The  uptake  is  compared  for  fish,  mol- 
lusks,  and  aquatic  plants.  The  uptake  was  deter- 
mined for  various  fish  organs.  (Bopp-NSIC) 
W71-11668 


COEFFICIENTS  OF  ACCUMULATION  OF 
STRONTIUM-90  AND  STRONTIUM  IN  LAKE 
PLANTS  AND  PLANKTON, 

Akademiya  Nauk  Latviiskoi  SSR,  Riga.  Inst,  of 
Biology;  and  Institute  of  the  Biology  of  the 
Southern  Seas,  Sevastopol  (USSR). 
Z.  K.  Kalninya,  and  S.  A.  Osipenko. 
Available  from  the  National  Technical  Information 
Service  as  AEC-tr-7024,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  AEC-tr-7024,  p  143-145 
( Radiobiologiya,  Vol  9,  No  1 ,  p  111-112(1969)). 
2  tab,  3  ref. 

Descriptors:  'Strontium  radioisotopes,  'Aquatic 
plants,  'Plankton,  'Lakes,  Chara,  Pondweeds,  Ab- 
sorption, Water  pollution  effects. 

Uptake  of  stable  and  radioactive  strontium  by  eight 
species  of  lake  macrophytes  and  plankton  was  stu- 
died. Stable  strontium  was  determined  by  flame 
photometry.  It  is  shown  that  strontium-90  is  in 
equilibrium  with  natural  strontium  in  lake  plants. 
(Bopp-NSIC) 
W71-I  1669 


INFLUENCE  OF  SALINITY  AND  TEMPERA- 
TURE ON  THE  ACCUMULATION  OF  CESIUM- 
137  BY  AN  ESTUARINE  CLAM  UNDER 
LABORATORY  CONDITIONS, 

Bureau  of  Commercial  Fisheries,  Beaufort,  N.C. 

Radiobiological  Lab. 

D.  A.  Wolfe,  and  C.  B.  Coburn. 

Health  Physics,  Vol  18,  p  499-505  (1970).  I  fig,  4 

tab,  1 3  ref. 

Descriptors:  'Clams,  'Fallout,  Salinity,  Tempera- 
ture, Estuarine  environment,  Estuarine  fisheries. 
Water     pollution     effects.     Regression     analysis. 
Aquaria. 
Identifiers:  'Cesium  radioisotopes. 

Uptake  by  soft  tissue  decreased  with  increasing 
salinity,  but  increased  with  temperature.  The  pro- 
portion of  cesium- 137  associated  with  the  shell 
decreased  as  salinity  or  temperature  increased.  The 
salinity  dependence  for  the  whole  clam  was  greater 
in  the  present  experiments  than  previously  in  the 
field.  The  data  supports  the  hypothesis  of  an  in- 
creasing concentration  gradient  for  cesium- 137  in 
estuarine  water  as  salinity  increases.  The  uptake 
was  described  by  an  asymptotic  exponential  regres- 
sion which  predicts  the  concentration  factor  for 
cesium- 137  at  any  combination  of  temperature  and 
salinity.  (Bopp-NSIC) 
W71-I  1670 


DARIENITA'S  DIETARY  (BIOENVIRONMEN- 
TAL  AND  RADIOLOGICAL-SAFETY  FEASI- 
BILITY STUDIES.  ATLANTIC-PACIFIC 
CANAL), 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 

J.  A.  Duke. 

Available   from    NTIS   as   BMI-171-31,   $3.00  in 

paper  copy,  $0.95  in  microfiche.  BM1-1  7  1-3  1 ,  June 

1970.  I  12  p.  I6tab,  1  8  ref. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  of  Pollution 


Descriptors:  'Nuclear  explosions,  'Excavation, 
•Public  health,  Control,  Water  pollution  control, 
Radioactivity  effects.  Radioisotopes,  Absorption, 
Food  chains,  Strontium  radioisotopes.  Pacific 
Ocean,  Atlantic  Ocean,  Canals,  Feasibility  studies, 
Tropical  regions,  Diets,  Food  habits,  Foods 
Identifiers:  Cesium  radioisotopes,  Panama,  Colum- 
bia. 

Dietary  studies  were  made  of  the  natives  of  Panama 
and  Columbia  in  order  to  estimate  the  radionuclide 
ingestion  by  those  allowed  to  return  after  a  selected 
period  of  time  following  nuclear  excavation  for  the 
proposed  interoccanic  canal  Weights  of  in- 
gredients in  various  food  dishes  and  in  the  amounts 
consumed  by  subjects  from  various  ethnic  groups 
(Caucasian,  Choco  Indians,  Cuna  Indian,  and 
Negro)  were  recorded  by  investigators  who  lived 
for  several  days  with  families  along  Routes  17  and 
25  Water  added  to  the  food  dishes  is  classified  as 
to  source  ( rain  water,  well  water,  or  surface  water), 
and  chemical  analyses  of  food  items  are  given. 
(Calories,  moisture,  protein,  fat,  carbohydrates, 
etc,  could  be  computed  from  the  various  food 
types.)  A  compilation  of  361  food  dish  recipes  is 
appended  (Bopp-NSIC) 
W7I-I167I 


PHYSICAL,  CHEMICAL  AND  BIOLOGICAL 
MEASUREMENTS  ON  THE  WATER  OF  THE 
FOSSETTO  DELLA  CASACCIA,  (DETER- 
MINATION! FISCHE  CHIMICHE  E 
BIOLOCICHE  SUL  FOSSETO  DELLA  CAS'- 
CACCIA), 

Comitate)  Na/ionale  per  I'Encrgia  Nuclcarc.  Rome 
( Italy  )    Laboratorio  Radioattivita  Amhientale. 
For  primary  bibliographic  entry  sec  Field  05A. 
W71-I  1672 


ECOLOGY  AND  RESOURCE  ECONOMICS:  AN 
INTEGRATION  AND  APPLICATION  OF 
THEORY  TO  ENVIRONMENTAL  DILEMMAS, 

Oak  Ridge  National  lab  ,  Tenn. 

for  primar)  bibliographic  entry  sec  Field  06G. 

W71-1  1673 


ENVIRONMENTAL  SURVEILLANCE  FOR 
RADIOACTIVITY  IN  THE  VICINITY  OF  THE 
CRYSTAL  RIVER  NUCLEAR  POWER  PLANT: 
AN  ECOLOGICAL  APPROACH. 

Florida  Univ.,  (iainsville.  Depl.  of  Environmental 
F.nginccring 

Quarterly  Progress  Report  for  the  Period  Ending 
Jan  31,  147  124  p.  5  fig. 4  tab.  1  2  ref. 

Descriptors:  'Nuclear  wastes,  *Food  chains, 
"Marine  animals.  Aquatic  life.  F.cosystems,  En- 
vironmental effects.  Sites.  Pollution  abatement, 
Iriuuin.  Path  of  pollutants.  On-site  data  collec- 
tions. On-site  investigations.  Air  pollution  effects. 
Water  pollution  effects.  F.stuarine  environment. 
Salt  marshes.  Risers.  Gumma  rays.  Spectrometers, 
Fin  ironnient.il  engineering. 
Identifiers    *  Radionuclide  effluents. 

1  his  second  report  lists  the  objectives  of  the 
preoperational  assessment  (  I  I  information  about 
present  environmental  radioactivity.  (2)  pathways 
of  critical  nuclides  to  the  food  chain.  (  3  )  radiologi- 
cal survey  methods.  (4)  comparison  of  present  and 
post-operational  environmental  radioactivities,  and 
(5)  principal  ecosystems  near  the  plant  site 
(  marine,  marshland,  and  terrestrial )  I  he  topics  re- 
ported include  an  extensive  sampling  program  ol 
marine,  freshwater,  and  terrestrial  organisms, 
methods  of  handling  radionuclide  effluents;  ther- 
moluminescent dosimetry;  airborne  particulate  ac- 
tivity; a  total  deposition  saniplci .  surveying  lor  en- 
vironmental trill. ilcd  water;  evaluation  of  Spanish 
Moss  as  a  biological  samplei  foi  airborne  activity; 
and  gamma  ras  spectrometry  ol  in. nine  sediments 
and  organisms  ( Bopp-NSIC  1 
W7I    I  1674 


THE  PROPERTIES  OF  PERSISTENT  OILS  AT 

SEA, 

F.sso  Petroleum  Co.  Ltd.,  London  (England);  and 

British    Petroleum   Co.    Ltd..   Sunbury-on  Thames 

(England)     Research  Centre,   and   Shell   Research 

Ltd.,   London  (England),  and  Shell   International 

Petroleum  Co.  Ltd.,  London  (  England  ) 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-1  1677 


QUANTITATIVE  CONTENT  OF  PHENOL- 
DESTRUCTIVE  BACTERIA  IN  THE  DESNA 
RIVER  WATER  IN  CONNECTION  WITH  ITS 
CONTAMINATION  BY  PHENOLS, 

Joint  Publications  Research  Service.  Washington, 

DC 

For  primary  bibliographic  entry  see  Field  05A. 

W71-I  I6H0 


MERCURY    POISONING   (OR)  THE  FISH   YOU 
CATCH  CAN  KILL  YOU. 

For  primary  bibliographic  entry  sec  Field  05B. 
W7I-I  16X2 


THERMAL  POLLUTION, 

For  primary  bibliographic  entry  sec  Field  05B. 
W7I-I  16X3 


CHLORINATED  HYDROCARBON  PESTICIDES 
IN  REPRESENTATIVE  FISHES  OF  SOUTHERN 
ARIZONA, 

California  Univ.,  Berkeley,  Bodega  Marine  Labs.. 

and  Arizona  State  Health  Dcpt  .  Phoenix,  Pesticide 

Lab. 

Donald  W   Johnson,  and  Sam  Lew. 

Pesticides  Monitoring  Journal,  Vol.  4,  No.  2.  p  57- 

61,  September  1470    I  fig.  1  tab.  X  ref 

Descriptors.    *DDT,    'Dieldrin,    'Colorado    River 

Basin,    'Fishkill,    Arizona,    Gas    chromatography, 

Endrin,  Carp,  Channel   catfish.  Tilapia,  Suckers. 

Mullet 

Identifiers:  *DDE.  "Toxaphenc,  DDD. 

Metabolites,  Strobane, Telonc,  Liver  tissue. 

Chlorinated  hydrocarbon  residues  are  reported  for 
representative  fishes  of  the  lower  Colorado  River 
Basin.  While  most  residues  were  in  the  p.p.h  range, 
DDT  and  metabolites  to  I  87.5  p.  p.  m  were  found. 
Toxaphenc  was  a  common  contaminant  at  levels  as 
great  as  172.4  p  p.  m.  Dieldnn  was  also  present  in 
significant  concentrations  DDE  was  the  principal 
residue  found.  These  findings  should  prove  of  value 
in  appraising  the  effect  of  the  1464  ban  on  the  use 
of  DDT  in  Arizona.  They  appear  sufficient  to  war- 
rant concern  lor  fish  and  fish-consuming  popula- 
tions. A  table  is  included  which  shows  DDE.  DDD. 
DDT  ,  dicldrin  and  toxaphenc  residues  by  species 
and  tissue.  (  McCann-Baltclle  ) 
W7I-I  1640 


THE    USE    OF    ARTIFICIAL    SUBSTRATES    IN 
POLLUTION  SURVEYS, 

federal    Water    Quality    Administration,    Duluth. 
Minn.  Water  Quality  Lab. 

For  primary  bibliographic  entry  see  Field  05  A. 
W7I-1  1646 


METHODS  OF  REMOVING  NITRATF.S  FROM 
WATER. 

Interagency    Agricultural   Waste  Water  Treatment 

Center.  Kirebaugh,  Calif. 

Percy  P   St    Ainant.  and  Louis  A    Beck 

Journal  of  Agricultural  and  Food  Chemistry.  Vol. 

IX.  No  5.  p  7X5-7XX,  September-October  1470.  I 
tab.  7  ref 

Descriptors  Nitrates.  Algae.  Denlrifieation.  Filtra- 
tion. Desalination.  Drainage  water.  Agricultural 
chemicals.  Farm  wastes.  Waste  water  treatment. 
California. 


An  Interagency  Nitrogen  Removal  Group  com- 
posed of  three  agencies,  the  Federal  Water  Pollu- 
tion  Control  Administration,  the  US  Bureau  of 
Reclamation,  and  the  California  department  of 
Water  Resources,  was  formed  to  attempt  to  find  1 
method  of  removing  nitrates  from  agricultural  i 
waste  waters  in  California  Three  methods  of 
nitrogen  removal  arc  being  evaluated  pond  and 
filter  denitrification.  which  depend  upon  bacterial 
action,  and  algae  stripping  Desalination  I  tilt 
drainage  is  also  being  evaluated.  Details  and 
preliminary  results  of  the  studies  are  given  <  Little- 
Battelle) 
W7I-1  164X 


EXPERIMENTAL  ABSORPTION  OF  DILI  DRIN 
BY  CHLORELLA, 

Florida  Univ., Gainesville   Pesticide  Research  Lab. 
For  primary  bibliographic  entry  see  Field  05A. 
W7I-I  1704 


ENTEROPATHOGENIC    ESCHERICHIA    C0LI 
SEROTYPES   FOUND   IN   SEWAGE    LAGOONS  , 
(WASTE  STABILIZATION  PONDS)  IN  NORTH 
DAKOTA, 

North  Dakota  Stale  Dcpt.  of  Health,  Grand  Forks.  | 
Div.  of  Labs, 

For  primary  bibliographic  entry  sec  Field  05A. 
W7I-I  1709 


MICROBIAL  DISTRIBUTION  IN  OCEAN 
WATER  RELATIVE  TO  NUTRIENTS  AND 
FOOD  SOURCES, 


California    Univ..    San    Diego.    La    Jolla.    Inst,   of 
Marine  Resources. 

For  primary  bibliographic  entry  sec  Field  05A. 
W7I-I  1715 


HEAT  SHOCKED  BACILLUS  SUBTILIS 
SPORES  AS  AN  INDICATOR  OF  VIRUS  DISIN- 
FECTION, 

North  Carolina  Univ.,  Chapel  Hill.   Depl    of  En- 
vironmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  sec  Field  05A. 
W7I-1  1717 


USE  OF  AUTOCYTOTOXIC  BETA-D-GALAC- 
TOSIDES  FOR  SELECTIVE  GROWTH  OF  SAL- 
MONELLA TYPH1MURIUM  IN  THE 
PRESENCE  OF  COLIFORMS, 

Food    and    Drug    Directorate.   Ottawa    (Ontario). 

Div   of  Microbiology. 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-1  1720 


MORTALITY    OF  ESTUARINE  ANIMALS  DUE 
TO  COLD  ON  THE  GEORGIA  COAST, 

Georgia    Univ..    Sapelo    Island.    Marine    Inst,   and 

Georgia     Univ.,     Athens      School     of    Veterinary 

Medicine. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I  1721 


DAMAGE 


gang    v    hall    (livestock 
rf:sulting  from  pollution). 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-1  1722 


ANALYSIS  OF   ARSENIC    AND  SELENIUM  IN 
MARINE  RAW  MATERIALS, 

for  primary  bibliographic  entry  see  Field  05A 
W7I-I  1726 


ANIMAL-SEDIMENT  RELATIONS  IN  SHAL- 
LOW WATER  BENTHIC  COMMUNITIES. 

Chicago  Univ  .  Ill    Dcpt  of  Geophysical  Sciences.    ' 
R   (i   Johnson. 

Marine  Geology.  Vol  II,  No  2,  p  43-104.  Sep- 
tember 1471.  6  fig.  I  tab.  14  ref.  Grant  I  X050  DFP 
FWQA 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


il;scriptors:       *  Bottom       sediments,       'Benthos, 

(lenthic      fauna,       'Ecology,       'Environmental 
riadient.  Habitats,  Aquatic  habitats.  Distribution 

tterns.  Ecological  distribution,  California,  Water 

llution  effects. 
Iibntifiers:  Animal-sediment         relationships, 

omales  Bay  (Calif). 

nety  benthic  samples  were  used  to  study  animal- 
jiment  relations  in  Tomales  Bay,  California, 
hile  most  of  the  benthic  species  studied  were 
jnd  more  often  in  a  particular  type  of  substrate, 
tividuals  of  such  species  were  occasionally  found 
other  substrates.  There  is  a  striking  tendency  for 
iccies  occurring  outside  of  their  characteristic  cn- 
onment  to  be  associated  with  the  most  diverse 
.semblages  of  the  foreign  substrate.  Species  low  in 
■a  order  of  succession  are  those  species  that  are 
jnd  more  frequently  on  other  substrates.  These 
cnomena  are  explained  in  terms  of  environmen- 
stability.  The  concepts  involved  suggest  a  means 
I  predicting  the  sequence  of  faunal  changes  fol- 
ding the  alteration  of  the  substrate.  A  commonly 
ed  index  of  diversity  (Brillouin's  equation)  was 
iind  to  be  very  sensitive  to  the  occurrence  of  two 
iquitous  species.  A  high  correlation  was  obtained 
tween  the  number  of  species  and  the  indes  of 
versify  when  the  two  ubiquitous  species  were  not 
nsidercd.  The  benthic  environment  of  Tomales 
:.y  is  gradational  and  faunal  variation  is  cor- 
ipondingly  continuous.  Under  such  circum- 
inccs,  the  animal-sediment  and  diversity  relations 
scribed  arc  probably  more  apparent  than  in  areas 
jierc  the  slope  of  the  environmental  gradient  is 
eater.  Similar  relations  would  be  expected,  how- 
ler, in  the  deep  sea  and  in  continuous  strati- 
jphic  sequences  in  the  geologic  record. 
^71-1  1732 


DURATION  OF  WATER  WITH  CALCIUM 
jtRBONATE  AND  THE  PARTIAL  CARBON 
OXIDE  PRESSURE  IN  THE  BODIES  OF 
ATER  IN  THE  MOUTH  OF  THE  KUBAN' 
[VER, 

I'.ovskii     Nauchno-lssledovutelskii    Institut    Ryb- 
!go  Khozyaistva,  Rostov-na-Don  (  USSR  ). 
1  A.  Dragunova. 

f/drobiological  Journal,  Vol  6,  No  1,  p  50-53, 
70.  1  tub,  16  rcf.  Translated  from 
drobiologicheskiy  zhurnal.  Vol  6,  No  1 ,  1 970. 

:scriptors:     'Carbon     dioxide,     'Calcium     car- 
Inatc,  'Supcrsaturation,  'Aquatic  plants.  Pond- 
reds,  Submerged  plants.  Nutrients. 
;ntifiers:  USSR,  'Kuban  River. 

ic  waters  of  Kuban'  River  lagoons,  USSR,  the 
Horn  of  which  are  covered  with  vegetation,  arc 
jpcrsaturated  with  CaC03  because  of  the  disap- 
larancc  of  C02  used  in  photosynthesis.  CaC03 
es  not  precipitate  at  22-  to  49-fold  supcrsutura- 
>n  and  prolonged  sample  storage.  The  submersed 
gelation  of  the  shallow  waters  (  I  m  deep)  of  Ku- 
n'  lagoons  is  frequently  represented  by  pure 
■noses  of  one  to  two  species.  The  distribution  of 
E  ccnoses  depends  on  the  depth  of  the  body  of 
liter,  the  nature  of  its  bottom,  salinity,  the  pH.  and 
her  factors.  In  the  Kuban'  delta,  fennel-leaved 
'ndweed  is  confined  mainly  to  marginal  and  more 
llinc  lagoons  with  a  water  chlorinity  of  2-5  g/liter. 
was  found  that  C02  is  completely  depleted  in  the 
iter  layer  above  chara  and  water-milfoil  growths. 
ic  partial  C02  pressure  and  the  conditions  of  the 
rbonate  system  can  be  regarded  as  ecological 
Mors  determining  the  distribution  of  species  of 
bmcrscd  vegetation.  (Knapp-USGS) 
171-11748 


IACE  MATERIALS  IN  WASTES  DISPOSED 
)  COASTAL  WATERS-FATES,  MECHANISMS 
«ID  ECOLOGICAL  GUIDANCE  AND  CON- 
IOL, 

deral  Water  Quality  Administration,  Corvallis, 
eg.  National  Coastal  Research  Program, 
ir  primary  bibliographic  entry  sec  Field  05B. 
71-1  1793 


LONESTAR  GAS  CO  V  THOMAS  (DAMAGE  TO 
CATTLE  FROM  BICARBONATED  WATER 
SUPPLY). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I  1802 


TESTING  OF  OGANOPHOSPHORIC  INSECTI- 
CIDES FOR  ESTABLISHING  THE  ADMISSIBLE 
LIMITS  IN  WATER  (TESTAREA  INSEC- 
TICIDELOR  ORGANOFOSFORICE  IN 

VEDEREA  STABILIRII  LIMITELOR  DE  AD- 
MISIBILITATE  IN  APA), 

Institutul  de  Igiena,  Cluj  (Rumania).  Sectia  de 
Igicna  Comunala. 
N.  W.  Ghclberg,  and  H.  Straus. 
Summaries  in  French,  German,  English  and  Rus- 
sian. Igiena,  Revista  a  Societatii  de  Igiena  si 
Sanatatc  Publica,  Vol  1  8,  No  7,  p  427-432,  1 969.  2 
tab,  21  rcf. 

Descriptors:  'Lethal  limit,  'Water  pollution  ef- 
fects, 'Organophosphorous  pesticides,  'Pesticide 
toxicity,  'Organoleptic  properties,  Bioassay, 
Agricultural  chemicals.  Odor,  Bioindicators. 
Identifiers:  Guppies,  Malathion,  Dimethoate, 
Ethion. 

Three  cmulsifiable  insecticides  of  the  malathionc 
(M),  dimetoatc  (D)  and  ethion  (E)  types  were  in- 
vestigated. A  description  is  given  of  the  methodolo- 
gy applied  for  determining  the  threshold  of  admissi- 
ble concentrations  in  water,  according  to  the  use  of 
the  various  water  sources.  Results  are  reported  as 
mg  of  active  substance  of  the  cmulsifiable  product. 
Threshold  concentrations  resulting  in  odor  of  aque- 
ous dilutions  were  0.22  mg  M/l,  0.35  mg  D/l,  and 
0.6  mg  E/l.  Influence  upon  the  receptor's  chemical 
characters  as  modifiers  of  the  oxygen  regime  (CBO 
sub  5  greater  than  or  equal  to  5  mg/l  water)  were 
determined  to  be  less  than  5  mg  M/l,  and  less  than 
or  equal  to  1 .0  mg  of  D  and  E/l.  One  tenth  of  the 
average  limit  tolerance  values  in  48  hr  for  guppies 
(Lcbistcs  rcticulatus)  were  0.5  mg  M/l,  3.0  mg  D/l, 
and  0.028  mg  E/l.  In  experiments  on  mice,  the 
three  insecticides  were  found  to  have  a  cumulative 
property.  (LeGorc-Washington) 
W71-1  1808 


DATA    CONCERNING    THE    INFLUENCE    OF 
EMULSIONED    MALATHIONE    ON    CERTAIN 
OF  THE  PHYS1COCHEMICAL  FEATURES  OF 
WATER   AND   AQUATIC  ORGANISMS  (DATE 
CU  PRIVIRE  LA  INFLUENTA  MALATHIONU- 
LUI  EMULSIONATE  ASUPRA  UNOR  CHARAC- 
TERISTICA    FIZICO-CHIMICE    ALE    APEI    SI 
ASUPRA  UNOR  ORGANISME  ACVATICE), 
Institutul  de  Igiena.  Cluj  (  Rumania). 
N.  W.  Ghelberg,  Lucia  Costin,  and  Susana  Nagy. 
Summaries  in  French,  German.  English  and  Rus- 
sian.   Igicna,    Revista    a    Societatii    de    Igiena    si 
Sanatate  Publica,  Vol   17.  No  2,  p  80-90,   1968.  4 
fig,  3  tab,  1  8  rcf. 

Descriptors:  'Pesticides,  'Water  pollution  effects, 
•Pesticide  toxicity,  'Public  health,  'Organoleptic 
properties,  'Organophosphorous  pesticides. 
Agricultural  chemicals.  Lethal  limit,  Bioassay,  En- 
vironmental sanitation. 

Identifiers:  'Malathion,  'Guppies,  Rana  sp., 
Labistes  sp..  Xiphophorous  sp. 

The  maximum  permissible  values  of  emulsioned 
Malathion  (iT7i  active  product)  in  different  natu- 
ral water  basins  were  determined.  The  determina- 
tions were  concerned  with  the  influence  of 
Malathion  on  organoleptic  characters,  on  the  sani- 
tary regimen  (20  day  periods  in  waters  of  medium 
hardness  and  soft  waters),  and  its  toxic  effect  on 
aquatic  organisms  (tadpoles,  Rana  esculenta,  gup- 
pies, Lcbistcs  rcticulatus;  and  the  fish, 
Xiphophorus  sp).  The  following  limit  values  are 
expressed  in  mg  of  pure  malathion/liter  of  water: 
0. 1  with  respect  to  organoleptic  alteration,  5.0  with 
respect  to  the  influence  exercised  on  the  sanitary 
regimen,  and  0.7  with  respect  to  toxic  effects  (TLm 
48  h:  10  —  1/10  TLm-48)  on  guppies  in  water  of 
medium  hardness,  and  0  5  in  soft  waters.  (LeGorc- 
Washington  ) 


W7  1-1  1809 


TAXONOMIC  GUIDES  TO  ARCTIC 

ZOOPLANKTON    (I):     AMPHIPODS    OF    THE 
CENTRAL  ARCTIC  -  EUPHAUSIIDS  OF  THE 
ARCTIC  BASIN  AND  PERIPHERAL  SEAS, 
University  of  Southern   California,   Los  Angeles. 
Dcpt.  of  Biological  Sciences. 
For  primary  bibliographic  entry  sec  Field  05A. 
W7I-1  1822 


OHIO  OIL  CO  V  ELLIOT  (ASSESSMENT  OF 
DAMAGES  TO  LIVESTOCK  PERMANENTLY 
AND  TEMPORARILY  INJURED  BY  SALT 
WATER  POLLUTION  FROM  OIL  WELLS). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-1  1824 


MAN'S  IMPACT  ON  THE  GLOBAL  ENVIRON- 
MENT -  ASSESSMENT  AND  RECOMMENDA- 
TIONS FOR  ACTION. 

Massachusetts  Inst,  of  Tech,  Cambridge. 

For  primary  bibliographic  entry  sec  Field  05B. 

W71-1  1825 


OIL  POLLUTION  OF  THE  OCEAN, 

Woods    Hole    Occanographic    Institution,    Woods 
Hole,  Mass. 

For  primary  bibliographic  entry  see  Field  05A. 
W7I-I  1843 


NITROGEN  AND  CARBON  DISTRIBUTION  IN 
SEDIMENT  CORES  OF  SELECTED  WISCON- 
SIN LAKES, 

Wisconsin   Dcpt  of  Natural   Resources,   Madison; 

and    Wisconsin     Univ.,    Madison,    Dcpt    of    Soil 

Science 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-1  1845 


LEVELS  OF  PRODUCTION  IN  THE  PELAGIC- 
ENVIRONMENT  OF  THE  STRAIT  OF  GEOR- 
GIA, BRITISH  COLUMBIA:  A  REVIEW, 

Fisheries    Research    Board    of  Canada,    Nanaimo 
(  British  Columbia )   Biological  Station. 
For  primary  bibliographic  entry  sec  Field  05A. 
W7I-I  1850 


THE     ISOLATION     AND     OCCURRENCE     OF 
HYALOCHLORELLA  MARINA, 

California    Univ.    Berkeley     Microbiology   Group; 
and  California  Univ;  Berkeley.  Dcpt  of  Botany. 
For  primary  bibliographic  entry  see  Field  05A 
W7  1-1  1851 


MARINE       ALGAE       OF       THE       SOLOMON 
ISLANDS, 

Adelaide  Univ.  (Australia).  Dcpt.  of  Botany. 
For  primary  bibliographic  entry  sec  Field  05A 
W71-IIK54     •  i 


COMPARISON  OF         THE         POLLUTED 

HOOGHLY  ESTUARY  WITH  THE  UNPOL- 
LUTED MATLAH  ESTUARY,  INDIA, 

Central     Inland     Fisheries    Research     Inst.,    Bar- 

rackpore  ( India). 

A.  K.  Basu.  B.  B.  Ghosh,  and  R.  N.  Pal. 

Journal  Water  Pollution  Control  Federation,  Vol 

42,  No  10,  p  177  1-1781,  October  1970.  7  fig,  I  tab, 

1  7  rcf. 

Descriptors:  'Industrial  wastes,  'Water  quality, 
'Dissolved  oxygen,  'Phytoplankton,  Estuaries, 
Water  temperature.  Turbidity,  Photosynthesis, 
Hydrogen  ion  concentration.  Nitrite,  Ammonia, 
Salinity,  Aquatic  algae,  Zooplankton,  Biochemical 
oxygen  demand,  Copepods. 

Identifiers  Coscinodixcus  Nitzschij  Oscillatori  J 
Plcurosigma,  Nauplii,  Lamellibranch,  Spirogyra, 
Eudorina,  Cyclops,  Keratella,  Asplanchna, 
Lithodesmium,     Harpesticoids.     Noctiluca,     Cen- 
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tropyxis,  Biddulphia,  Chaetoceros,  Thalassisthrix, 
India. 

A  short  preliminary  study  to  assess  the  general 
physicochemical  and  biological  conditions  of  the 
Hooghly  estuary,  into  which  a  large  quantity  of  in- 
dustrial pollutants  is  being  discharged  from  dif- 
ferent factories,  was  attempted,  and  a  comparison 
has  been  drawn  with  the  conditions  of  the  unpol- 
luted Matlah  estuary.  The  results  revealed  the  fol- 
lowing points:  ( I  )  The  general  condition  of  the 
Hooghly  with  respect  to  dissolved  oxygen,  oxygen 
consumption  value,  and  temperature  was  inferior 
to  that  of  the  Matlah.  (2)  Turbidity  of  the  Hooghly 
was  generally  higher  than  that  of  the  Matlah.  (3) 
pH,  nitrite  N,  and  free  ammonia  values  were  more 
or  less  the  same  in  the  midstream  of  both  the  estua- 
ries, although  a  low  pH  value  of  4.3  was  observed 
near  a  discharge  point  in  the  Hooghly.  (4)  The 
quantum  of  plankton,  which  serves  as  a  fish  food, 
was  less  in  the  Hooghly  than  the  Matlah.  (5)  Some 
of  the  physicochemical  conditions,  mainly  tem- 
perature, turbidity,  pH,  nitrite  nitrogen,  free  am- 
monia, DO,  and  OC,  near  a  few  discharge  outlets  in 
the  Hooghly  estuary  indicated  conditions  unfavora- 
ble for  fish  and  fisheries  or  at  least  tending  to  make 
the  adjoining  area  uninhabitable.  (Mortland-Bat- 
telle) 
W71-11876 


MERCURY  IN  THE  ENVIRONMENT. 

For  primary  bibliographic  entry  see  Field  05B. 
W7I-I1878 


GASTROINTESTINAL  BACTERIA  OF  CER- 
TAIN ANTARCTIC  BIRDS  AND  MAMMALS, 

Department  of  Supply,  Melbourne  (Australia).  An- 
tarctic Div.;  and  Melbourne  Univ.,  (Australia). 
School  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-I1879 


THERMAL  EFFECTS  AND  NUCLEAR  POWER 
STATIONS  IN  THE  U.S.A., 

Argonne  National  Lab.,  III.  Center  for  Environ- 
mental Studies;  and  Battelle  Memorial  Inst., 
Richland,  Wash.  Pacific  Northwest  Labs. 
D.  Miller,  J.  V.  Tokar,  and  R.  E.  Nakatani. 
Available  from  the  National  Technical  Information 
Service  as  CONF-7008  10-30,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  No  1AEA-SM-146/30 
(No  date).  14  p,  1  tab,  21  ref. 

Descriptors:  'Thermal  pollution,  'Nuclear  power- 
plants,  'Water  quality  control,  'Biodegradation, 
Water  utilization.  Fish,  Algae,  Model  studies, 
Bioassay,  Aquatic  life.  Cooling  water.  Sites. 

Of  94  nuclear  power  plants  in  the  U.S.,  60.6  per- 
cent are  cooled  by  once-through  systems  in  which 
the  cooling  water  is  returned  directly  to  a  natural 
water  source.  These  thermal  discharges  undoub- 
tedly modify  the  biological  communities  that  are 
exposed.  Although  general  effects  are  known,  there 
are  insufficient  data  available  at  present  to  permit 
effective  evaluation  of  plant  sites  and  discharge 
details  on  the  biotic  communities.  It  is  therefore 
necessary  that  studies  be  undertaken  relative  to 
power  plant  siting  and  operation  to  ensure  com- 
pliance with  water  quality  standards,  to  define  mix- 
ing zones,  to  predict  temperature  distributions  in 
receiving  water,  to  assess  biological  perturbations, 
to  design  intake  and  outfall  structures  to  minimize 
biological  damage,  to  control  nuisance  growths  of 
plants  and  algae,  and  to  determine  sublethal  effects 
of  temperature  on  aquatic  life.  (Little-Battelle) 
W7I-II88I 


ENVIRONMENTAL  POLLUTION, 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
bus Labs. 

For  primary  bibliographic  entry  sec  Field  05B. 
W7I-II882 


FURTHER  STUDIES  ON  LONG  TERM  PRESER- 
VATION OF  MARINE  BACTERIA, 

Torry  Research  Station,  Aberdeen  (Scotland). 
For  primary  bibliographic  entry  see  Field  05A. 
W71-1I884 


OBSERVATIONS  ON  CERTAIN  ENVIRONMEN- 
TAL FEATURES  AT  THE  DONA  PAULA  POINT 
IN  MARMUGAO  BAY,  GOA, 

National  Inst,  of  Oceanography  Pangim  (India). 
For  primary  bibliographic  entry  see  Field  05A. 
W71-1  1886 


DISTRIBUTION  AND  ABUNDANCE  OF  TU- 
BIF1CID  (OLIGOCHAETA)  SPECIES  IN 
TORONTO  HARBOUR,  LAKE  ONTARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11887 


THE  EFFECT  OF  NICKEL  ON  A  MARINE  BAC- 
TERIUM, ARTHROBACTER  MARINUS 
SP.NOV., 

New     Hampshire,     Univ.,     Durham.     Dept.     of 

Microbiology. 

A.  B.  Corbet,  C.  Wirsen,  and  G.  E.  Jones. 

Journal  of  General  Microbiology,  Vol.  62,  Pt.  2,  p 

1 59- 1 69,  August  1 970.  1  fig,  2  tab,  47  ref. 

Descriptors:  'Marine  bacteria,  'Fecundity, 
•Heavy  metals.  Bacteria,  Cultures,  Toxicity,  Re- 
sistance. 

Identifiers:  'Nickel,  'Arthrobacter  marinus, 
Nickel  chloride,  Morphology. 

During  the  course  of  a  study  of  the  tolerances  of 
marine  and  freshwater  bacteria  to  nickel  ions,  it 
was  noted  that  Arthrobacter  marinus  sp.nov.  ex- 
hibited unusual  morphological  responses,  an  un- 
balanced growth  situation,  resulting  in  large,  plas- 
molysed  spheroplasts  (megalomorphs).  The  effect 
of  increasing  nickel  concentrations  was  gradual. 
Under  the  cultural  conditions  used,  a  slight  effect 
was  noted  on  size  in  1  x  10-4M-NiCI2,  but  in  4  x 
10-4M-NiCI2  the  cells  formed  megalomorphs  at- 
taining a  size  of  10  to  15  microns.  Cell  division  did 
not  occur  in  5  x  1 0-4M-nickel.  The  lag  phase  of  the 
culture  increased  from  about  3  h.  without  added 
nickel  to  more  than  70  h.  at  4  x  10-4M-nickel.  Con- 
currently, the  maximum  population  decreased  as 
the  nickel  concentration  was  increased.  The  clas- 
sification of  the  marine  bacterium  is  described  and 
the  organism  is  designated  as  A.  marinus  sp.nov. 
(McCann-Battelle) 
W71-11890 


PRESERVATION      OF      VIABLE      FLEXIBAC- 
TERIA  AT  LOW  TEMPERATURES, 

Scripps  Institute  of  Oceanography,  La  Jolla,  Calif. 
For  primary  bibliographic  entry  see  Field  05A. 
W7I-1  1896 


MEASURING  THE  BIOLOGICAL  EFFECTS  OF 
HEATED  DISCHARGES, 

La  Salle  Coll.,  Philadelphia,  Pa. 
Charles  B.  Wurtz,  and  John  S.  Penny. 
Proceedings  of  the  American  Power  Conference, 
Vol  3  l,p  344-349,  1969.  5  ref. 

Descriptors:  'Thermal  pollution,  'Statistical  analy- 
sis, 'Data  processing,  Lake  Erie,  Diatoms, 
Susquehanna  River  (Pennsylvania),  Water  tem- 
perature, Florida,  Schuylkill  River  (Pennsylvania), 
Invertebrates,  Sampling,  Bioindicators. 
Identifiers:  Lake  St.  Croix,  Macroinvertebrates, 
Data  interpretation. 

Thermal  effects  in  an  equatic  habitat  represent  but 
one  of  a  multiplicity  of  environmental  factors. 
Biological  studies  directed  toward  the  effect  of  a 
heated  discharge  must  include  satisfactory  mea- 
surements of  the  biological  structure  of  the  habitat 
in  relation  to  all  major  environmental  factors.  Any 
of  several  sampling  and  data-processing  methods 


can  be  used  to  secure  adequate  informal, 
particular  method  employed  should   be 
where     maximum     information     is     secured    at 
minimum  cost,  which  is  to  say,  by  the  least  time- 
consuming  method.  In  the  authors'  opinion,  the 
most  satisfactory  approach  to  biological  studies 
under  most  conditions  is  a  study  based  on  the  total 
number  of  macroin vertebrate  species  forming  the 
resident  community.  The  collected  data  should  be 
processed  by  standard  statistical  methods  and  the 
results  expressed  in  terms  of  these  statistics   Such 
terms  are  meaningful  descriptive  terms  and  can  be 
used  for  direct  comparison  with  results  from  other 
surveys.  (Mortland-Battelle) 
W7 1-1  1899 


ANALYSIS  OF  p,p'-DDT  AND  p,p'-DDE  PESTI- 
CIDE  RESIDUES  BY  NUCLEAR  MAGNETIC 
RESONANCE  SPECTROSCOPY, 

Food  and  Drug  Administration,  Perrine,  Wii   Div. 
of  Pesticide  Chemistry  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  05A. 
W7I-1  1907 


LAKE  VOLTA--A  PROGRESS  REPORT, 

Makerere  Univ.  Coll.,  Kampala  (Uganda).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11909 


MAY        BE        INESCAPABLE-MEDDLESOME 
MERCURY. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-1  1910 


HYPNODINIUM-LIKE     ALGAL     BLOOMS    IN 
GEORGIA  LAKES, 

Georgia  Water  Quality  Control  Board,  Atlanta;  and 
Georgia  State  Univ.,  Atlanta.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05  A. 
W71-11914 


FISH  AS  POTENTIAL  VECTORS  OF  HUMAN 
BACTERIAL  DISEASES, 

Fort   Detrick,   Frederick,   Md.   Medical   Sciences 

Labs. 

Werner  A.  Janssen. 

Available  from  the  National  Technical  Information 

Service  as  AD-7 14  452,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  1970.  7  p,  40  ref. 

Descriptors:  Diseases,  Vectors  (Biology), 
Pathogenic  bacteria,  Pseudomonas,  Fish,  Oysters, 
Crabs,  Clostridium,  Salmonella,  Shigella,  E.  coli, 
Bioindicators,  Bullheads,  White  perch,  Mycobac- 
terium. 

Identifiers:  Aeromonas,  Staphylococcus,  Pasteurel- 
la,  Leptospira. 

The  similarities  between  pathogens  which  infect 
humans  and  those  found  in  fish  suggests  that  fish 
may  act  as  passive  or  active  hosts  for  pathogens 
which  infect  man.  Review  of  the  relatively  few  stu- 
dies conducted  in  the  past  and  the  author's  own  ex- 
perience demonstrate  the  feasibility  of  this  thesis. 
Because  of  the  increased  use  of  fish  for  food,  the 
contamination  of  water,  especially  with  human 
wastes,  and  the  contact  between  man  and  the 
aquatic  environment,  research  on  this  subject 
should  be  expanded.  ( Little-Battelle ) 
W71-11919 


STUDIES  ON  THE  BIOLOGICAL  EFFECTS  OF 
THERMAL  DISCHARGES  FROM  NUCLEAR 
REACTORS  TO  THE  COLUMBIA  RIVER  AT 
HANFORD, 

Battelle  Memorial  Inst..  Richland,  Washington. 
Pacific  Northwest  Labs. 

William  L.  Templeton,  and  Charles  C.  Coutant. 
Available  from  the  National  Technical  Information 
Service  as  BNWL-SA-3465,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Report  Nos.  BNWL-SA-3465; 
IAEA/SM-146/33;    CONF-700810-38.     (I.A.E.A. 
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mposium  on  Environmental  Aspects  of  Nuclear 
wer  Stations,  United  Nations  Headquarters,  New 
)rk),  August  10-14,  1970.  37  p,  14  fig,  15ref. 

:scriptors:  *Thermai  pollution,  "Columbia  River, 

uclear  powerplants,  Washington,  Water  tem- 
■rature,    Toxicity,    Fisheries,    Chinook    salmon, 

ckeye  salmon,  Lampreys,  Rainbow  trout, 
tacking  techniques.  Migration  patterns.  Census, 
!  awning.  Fish  diseases,  Mathematical  models. 

■ntifiers:  Coho  salmon,  Steelhead,  Shad,  White 
lirgeon,  Infrared  imagery.  Sonic  tags,  Chron- 
i coccus  columnaris. 

liboratory  and  field  studies  were  conducted  to 
ivelop  temperature  criteria  for  several  fish  spe- 
tes  and  thus  determine  potential  effects  of  heated 
:=»ctor  discharges.  These  studies  indicate  that 
are  is  no  demonstrable  effect  on  the  fishery 
source.  Consideration  of  the  data  in  the  light  of 
t  seasonal  thermal  cycle  of  the  river  temperature 
J  in  relation  to  the  seasonal  life  stage  of  salmon 
d  trout  present  in  the  river  indicates  that  the 
er  temperatures  could  be  higher  during  the 
riods  of  late  fall,  winter  and  spring  without  caus- 
;  significant  damage  to  the  development  of  young 
Imon.  During  the  summer  months,  the  tempera- 
te of  the  Columbia  River  has  always  been  above 
e  optimum  for  salmonids.  Although  a  tempera- 
re  of  60  F  is  often  recommended  as  an  upper 
ait  for  adult  salmon  in  route  to  their  spawning 
ounds,  recorded  temperatures  for  the  Columbia 
ow  that  60  F  has  always  been  exceeded  during 
e  summer  months.  However,  the  problem  of 
aluating  and  assessing  the  total  ecological  effect 
,  small  increments  of  heat  added  to  rivers,  lakes, 
luaries  and  coastal  waters  defies  a  direct  defini- 
te answer  because  of  gaps  in  knowledge  about  the 
feels  of  subtle  perturbations  of  temperature  in 
her  ecological  parameters.  (Mortland-Battelle) 
71-11924 


CHECKLIST  OF  PLANKTONIC  DIATOMS 
ND  DINOFLAGELLATES  FROM  THE 
JOZAMBIQUE  CHANNEL, 

juseum     National     d'Historie     Naturelle,     Paris 

France). 

>r  primary  bibliographic  entry  see  Field  021. 

71-11926 


ISTRIBIITION  OF  EARLY  DEVELOPMEN- 
\L  STAGES  OF  PINK  SHRIMP,  PENAEUS 
UORARUM,  IN  FLORIDA  WATERS, 

iami  University,  Fla.  Rosenstiel  School  of  Marine 

id  Atmospheric  Sciences. 

>r  primary  bibliographic  entry  see  Field  02L. 

71-11927 


fATER  TEMPERATURE  AS  A  SOURCE  OF 
ARIATION  IN  SPECIFIC  ACTIVITY  OF 
RAIN  ACETYLCHOLINESTERASE  OF 
LUEGILLS, 

jreau  of  Sport  Fisheries  and  Wildlife,  Columbia, 

o.  Fish-Pesticide  Research  Lab. 

mes  W.  Hogan. 

jlletin  of  Environmental  Contamination  and  Tox- 

ology,  Vol  5,No4,p  347-353,  July/August  1970. 

fig,  1  tab,  1 7  ref. 

escriptors:  'Pesticides,  *Water  temperature, 
iVater  pollution  effects,  *Sunfishes,  Aquatic  en- 
ronment,  Arkansas,  Iowa,  Aquatic  animals, 
nalytical  techniques,  Bioassay,  Animal  physiolo- 

entifiers:  Acetylcholinesterase,  Enzyme  prepara- 


nce  certain  pesticides  affect  the  activity  of  brain 
:etylcholinesterase,  the  effects  of  these  pesticides 
in  potentially  be  evaluated  by  determining  the 
langes  in  the  activity.  To  validate  the  method,  the 
Tects  of  parameters,  such  as  fluctuations  in  ani- 
ent water  temperature  and  sex  of  the  animal, 
ere  determined  by  comparing  the  water  tempera- 
ire  with  AChE  activity  of  sexually  mature  bluegills 
hich   were   held   in   a   natural  environment.   93 


female  and  141  male  bluegills  were  analyzed  over  a 
14-month  period.  The  results  indicate  that  sex  is 
not  an  important  variable  in  the  use  of  brain  AChE 
to  assess  pesticide  pollution,  at  least  when  using 
bluegills.  However,  AChE  activity  was  found  to 
vary  directly  with  environmental  water  tempera- 
ture. It  was  concluded  that  changes  in  ambient 
water  temperature  may  be  a  source  of  considerable 
error  in  the  use  of  bluegill  brain  AChE  for  the 
biological  assessment  of  pollution  by  an- 
ticholinesterase agents.  (Mortland-Battelle) 
W71-11938 


JOINT  O.E.C.D./T.N.O.  CONFERENCE  ON  OC- 
CURRENCE AND  SIGNIFICANCE  OF  PESTI- 
CIDE RESIDUES  IN  THE  ENVIRONMENT  HEL- 
VOIRT,  NETHERLANDS,  15TH-18TH  SEP- 
TEMBER 1969. 

Organization    for    Economic    Co-Operation    and 
Development,  Paris  (France). 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11941 


SCIENTIFIC  FUNDAMENTALS  OF  THE 
EUTROPHICATION  OF  LAKES  AND  FLOW- 
ING WATERS,  WITH  PARTICULAR 
REFERENCE  TO  NITROGEN  AND 

PHOSPHORUS  AS  FACTORS  IN  EUTROPHICA- 
TION, 

Organization    for    Economic    Co-Operation    and 
Development  Paris  (France). 
R.  A.  Vollenweider. 
OECD  Report,  September  1970.  159  p. 

Descriptors:  *Eutrophication,  *Nitrogen, 

•Phosphorus,  'Bibliography,  'Nutrients,  Potassi- 
um, Magnesium,  Sulfates,  Trace  elements,  Lakes, 
Detergents,  Waste  water  (Pollution),  Fertilizers, 
Water  pollution  sources,  Farm  waste,  Nitrates, 
Biomass,  Dissolved  oxygen,  Scenedesmus, 
Chlorophyll,  Bacteria,  Phytoplankton,  Industrial 
wastes,  Water  quality,  Aquatic  productivity. 
Identifiers:  River  Thames,  Lake  Constance  (Ger- 
many, Austria,  Switzerland),  Switzerland,  W.  Ger- 
many, Lake  Lugano  (Italy/Switzerland),  Italy, 
Lake  of  Zurich  (Switzerland),  Austria,  Lake 
Leman  (France,  Switzerland),  France,  Lake 
Varese  (Italy),  Nitzschia,  Lake  Mairut  (Egypt), 
Egypt,  Lake  Erken  (Sweden),  Lake  Gorvaln 
(Sweden),  Sweden,  Esrom  So  Fureso  (Denmark), 
Denmark,  Lago  Maggiore  (Italey),  Lago  di  Mer- 
gozzo  (Italy),  Lake  of  Kummerow  (Germany), 
Lake  Tahoe  (Nevada),  Lago  di  Como  (Italy),  Lago 
di  Piano  (Italy),  Lago  di  Ghirla  (Italy),  Lago  di 
Ganna  (Italy),  Lago  di  Monate  (Italy),  Lago  d'Orta 
(Italy),  Brienzersee  (Switzerland),  Thunersee 
(Switzerland),  Walensee  (Switzerland),  Sem- 
pachersee  (Switzerland),  Hallwilersee  (Switzer- 
land), Pfaffikersee  (Switzerland),  Feldsee  (Ger- 
many), Titisee  (Germany),  Schluchsee  (Germany), 
Worthersee  (Austria),  Langsee  (Austria),  Mond- 
see  (Austria),  Ossiachersee  (Austria),  Millstatter- 
see  (Austria),  Klopeinersee  (Austria),  Lunzersee 
(Austria),  Attersee  (Austria),  Traunsee  (Austria), 
Ransaren  (Sweden),  Kultsjon  (Sweden). 

The  existing  literature  on  eutrophication  and  the 
current  status  of  work  concerned  with  the  part 
played  by  phosphorus  and  nitrogen  in  the  process 
of  eutrophication  were  studied  with  the  following 
results:  ( 1 )  The  eutrophication  of  waters  is  a 
problem  of  increasing  urgency  in  the  more  highly 
developed  countries.  (2)  Nitrogen  and  phosphorus 
appear  to  be  most  important  among  the  nutrients 
responsible  for  eutrophication.  (3)  There  are  a 
number  of  propositions  concerning  the  importance 
of  phosphorus  and  nitrogen  which  may  be  used  to 
arrive  at  yardsticks  for  defining  critical  concentra- 
tions and  maximum  permissible  loads.  (4)  The  sub- 
stances contributing  to  the  load  derive  partly  from 
diffuse  sources  throughout  the  geographical  area 
and  partly  from  point  sources  that  can  readily  be 
located.  (5)  In  Europe  diffuse  sources  are  likely  to 
account  on  the  average  for  more  than  50  percent  of 
the  total  nitrogen  loading  whereas  most  of  the 
phosphorus  comes  from  point  sources.  (6)  The 
present   state  of  eutrophication   of  many   waters 


could  be  improved  by  near-complete  elimination  of 
all  point  sources.  (7)  The  techniques  required  to 
apply  control  measures  based  on  the  elimination  of 
nitrogen  and  phosphorus  from  sewage  have  now 
reached  a  fairly  advanced  state  of  development. 
There  are  three  problem  areas  which  require  in- 
depth  investigation:  (a)  maximum  permissible 
phosphorus  and  nitrogen  loads  in  relation  to  as- 
sociated morphological  hydrological,  hydrochemi- 
cal  and  bioclimatologica!  factors;  (b)  quantitative 
aspects  of  nutrient  sources;  (c)  the  role  of  trace 
elements  and  organic  factors.  (See  also  W71- 
1 1943)  (McCann-Battelle) 
W71-11942 


SCIENTIFIC  FUNDAMENTALS  OF  THE 
EUTROPHICATION  OF  LAKES  AND  FLOW- 
ING WATERS,  WITH  PARTICULAR 
REFERENCE  TO  NITROGEN  AND 

PHOSPHORUS  AS  FACTORS  IN  EUTROPHICA- 
TION--ANNEX, 

Organization    for    Economic    Co-Operation    and 
Development,  Paris  (France). 
R.  A.  Vollenweider. 
OECD  Report,  September  1 970.  6 1  p. 

Descriptors:  'Eutrophication,  'Nitrogen, 

'Phosphorus,  'Bibliography,  'Nutrients,  Potassi- 
um, Magnesium,  Sulfates,  Trace  elements,  Lakes, 
Detergents,  Waste  water  (Pollution),  Fertilizers, 
Water  pollution  sources,  Farm  waste.  Nitrates, 
Biomass,  Dissolved  oxygen,  Scenedesmus, 
Chlorophyll,  Bacteria,  Phytoplankton,  Industrial 
wastes,  Water  quality,  Aquatic  productivity. 
Identifiers:  River  Thames,  Lake  Constance  (Ger- 
many, Austria,  Switzerland),  Switzerland,  W.  Ger- 
many, Lake  Lugano  (Italy/Switzerland),  Italy, 
Lake  of  Zurich  (Switzerland),  Austria,  Lake 
Leman  (France,  Switzerland),  France,  Lake 
Varese  (Italy),  Nitzschia,  Lake  Mairut  (Egypt), 
Egypt,  Lake  Erken  (Sweden),  Lake  Gorvaln 
(Sweden),  Sweden,  Esrom  So  Fureso  (Denmark), 
Denmark,  Lago  Maggiore  (Italy),  Lago  di  Mergoz- 
zo  (Italy),  Lake  of  Kummerow  (Germany),  Lake 
Tahoe  (Nevada),  Lago  di  Como  (Italy),  Lago  di 
Piano  (Italy),  Lago  di  Ghirla  (Italy),  Lago  di  Ganna 
(Italy),  Lago  di  Monate  (Italy),  Lago  d'Orta  (Ita- 
ly), Brienzersee  (Switzerland),  Thunersee  (Swit- 
zerland), Walensee  (Switzerland),  Sempachersee 
(Switzerland),  Hallwilersee  (Switzerland),  Pfaf- 
fikersee (Switzerland),  Feldsee  (Germany),  Titisee 
(Germany),  Schluchsee  (Germany),  Worthersee 
(Austria),  Langsee  (Austria),  Mondsee  (Austria), 
Ossiachersee  (Austria),  Millstattersee  (Austria), 
Klopeinersee  (Austria),  Lunzersee  (Austria),  At- 
tersee (Austria),  Traunsee  (Austria),  Ransaren 
(Sweden),  Kultsjon  (Sweden). 

The  existing  literature  on  eutrophication  and  the 
current  status  of  work  concerned  with  the  part 
played  by  phosphorus  and  nitrogen  in  the  process 
of  eutrophication  were  studied  with  the  following 
results:  ( 1 )  The  eutrophication  of  waters  is  a 
problem  of  increasing  urgency  in  the  more  highly 
developed  countries.  (2)  Nitrogen  and  phosphorus 
appear  to  be  most  important  among  the  nutrients 
responsible  for  eutrophication.  (3)  There  are  a 
number  of  propositions  concerning  the  importance 
of  phosphorus  and  nitrogen  which  may  be  used  to 
arrive  at  yardsticks  for  defining  critical  concentra- 
tions and  maximum  permissible  loads.  (4)  The  sub- 
stances contributing  to  the  load  derive  partly  from 
diffuse  source  throughout  the  geographical  area 
and  partly  from  point  sources  that  can  readily  be 
located.  (5)  In  Europe  diffuse  sources  are  likely  to 
account  on  the  average  for  more  than  50  percent  of 
the  total  nitrogen  loading  whereas  most  of  the 
phosphorus  comes  from  point  sources.  (6)  The 
present  state  of  eutrophication  of  many  waters 
could  be  improved  by  near-complete  elimination  of 
all  point  sources.  (7)  The  techniques  required  to 
apply  control  measures  based  on  the  elimination  of 
nitrogen  and  phosphorus  from  sewage  have  now 
reached  a  fairly  advanced  state  of  development. 
There  are  three  problem  areas  which  require  in- 
depth  investigation:  (a)  maximum  permissible 
phosphorus  and  nitrogen  loads  in  relation  to  as- 
sociated morphological  hydrological,  hydrochemi- 
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cal  and  bioclimatological  factors;  (b)  quantitative 
aspects  of  nutrient  sources;  (c)  the  role  of  trace 
elements    and    organic    factors.    (See    also    W7I- 
I  1942)  (McCann-Baltellc) 
W71-1  1943 


ANNUAL  PROGRESS  REPORT  JULY  1,  1968  - 
JUNE  30,  1969,  FRESHWATER  VERTEBRATE 
AND  INVERTEBRATE  ECOLOGY  OF 
AMCH1TKA  ISLAND, 

Utah  State  Univ.,  Logan. 
John  M   Ncubold,  and  William  T.  Helm. 
Battelle   Memorial  Institute,  Columbus  Laborato- 
ries,   Contract    Report    no.    BMI-I7I-I27,    April 
1970,  50  p.  6  fig,  32  tab. 

Descriptors:  'Aquatic  productivity,  Alaska, 
Biomass,  Dredging,  Stickleback,  Nets,  Sampling, 
Carbon,  Detritus,  Salmon,  Clams,  Oligochaetcs, 
Nematodes,  Water  temperature,  Hydrogen  ion 
concentration,  Conductivity,  Caddisflies,  Larvae, 
Mayflies,  Copepods,  *Fish  population,  Stoncflies, 
Diptera,  Gastropods,  Mollusks,  Daphnia,  Am- 
phipoda,  Sculpins,  'Food  habits.  Crustaceans, 
Benthic  fauna 

Identifiers  Amchilka  Island  (Alaska),  Dolly 
Varden,  Chironomids,  Ostracods,  Corothium 
spinicola,  Gnorimosthperoma  lutea,  Flatworms, 
Corixidae,  Trichoptera,  Colcptcra,  Tripulidae, 
Simuliidae,  Anthomyiidae,  Collambola,  Stcrnorr- 
hyncha,  Bibionidae,  Mycctophylidae,  Coclopidae, 
Ichncumonidae,  Pclecypoda,  Araneida,  Mysids, 
Psychodidae,  Acarima,  Ostracods,  Arachnids,  Coi- 
tus alenticus,  Syrphidae,  Ccratopogonidae. 

Effort  was  directed  toward  determining  the 
direction  of  energy  flow  in  four  intensive  study  sites 
on  Amchitka  Island  (Alaska).  F.stimates  arc  given 
for  stream  primary  production,  detritus  and  dis- 
solved organic  content  (carbon  content),  inver- 
tebrate populations,  and  fish  populations  Essen- 
tially, the  data  collected  during  the  year 
coroborated  the  data  collected  during  fiscal  year 
1968,  that  is,  that  the  food-energy  economics  base 
of  the  lakes  and  streams  under  investigation  arc 
primarily  detritus  based,  judging  from  the  food  in- 
gested by  the  Dolly  Varden  and  the  threespine 
stickleback  Some  variation,  however,  was  ex- 
perienced in  the  quality  of  food  ingested  by  both 
the  Dolly  Varden  and  threespine  stickleback.  This 
quality  varied  with  the  season.  During  the  summer 
portions  of  the  year,  some  herbivorous  insects  were 
found  in  significant  quantities  in  the  fishes'  guts. 
These  included  caddisflies  and  mayflies.  In  addi- 
tion, the  Dolly  Varden  did  take  threespine 
stickleback  in  the  wintertime.  The  data  collected, 
when  converted  to  biomass  production,  yielded 
models  that  gave  confidence  that  estimates  of  ener- 
gy flow  would  be  reliable.  (  Mortland-Battelle) 
W7I-I  1946 


SEWERAGE    PROJECT    NUMBER    WPC-ILL.- 
754  SUBMITTED  BY  NORTH  SHORE  SANITA- 
RY DISTRICT,  WAUKEGAN.  ILLINOIS. 
Environmental   Protection    Agency,   Chicago,   111. 
Water  Quality  Office. 

Available  from  the  National  Technical  Information 
Service  as  PB-19X  692-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  F.PA  draft  environmental  im- 
pact statement.  Chicago,  April  22.  1971,  38p. 

Descriptors:  'Environmental  effects.  'Sewage 
treatment,  'Water  pollution  sources.  Storm  runoff, 
•Storm  drains.  Economics,  Tertiary  treatment. 
Identifiers:  'Environmental  surveys.  'Illinois,  Con- 
struction. Lake  Michigan.  Storm  sewers.  'Environ- 
mental impact  statements.  'Lake  County.  Illinois, 
North  Shore  Sanitary  District. 

This  is  a  Draft  Environmental  Impact  Statement  for 
a  sewerage  project  involving  a  construction  grant 
application  that  has  been  submitted  by  the  North 
Shore  Sanitary  District  (NSSD).  When  completed, 
the  project  will  provide  48  million  gallons  per  day 
(MGD)  of  sewage  treatment  capacity  to  serve  the 
eastern    portion    of    lake    County,    Illinois.    After 


weighing  all  alternatives,  this  statement  reflects  the 
view  that  the  over-all  project  is  sound,  but  that 
desirable  modifications  would  include  a  smaller  in- 
stallation at  Clavey  Road  ( to  offset  the  proximity  of 
the  plant  to  residential  neighborhoods).  The  incor- 
poration of  some  advanced  waste  treatment 
processes,  a  covered  retention  basin  of  reduced 
size,  and  a  supplemental  plant  to  be  developed  at  a 
Des  Plaines  River  location  Other  adverse  impacts 
will  result  from  likely  discharge  of  stormwater 
overflows  to  Lake  Michigan  in  the  northern  portion 
of  the  project.  It  is  recommended  that  these 
discharges  be  eliminated 
W7I-I  1948 


EUTROPHICATION        OF        NORTHEASTERN 
OHIO  LAKES:  I  INTRODUCTION, 

MORPHOMETRY,    AND    CERTAIN    PHYSICO- 
CHEMICAL  DATA  OF  DOLLAR  LAKE, 

Kent  State  Univ.,  Ohio.  Inst  of  Limnology. 

G.  D.  Cooke,  and  Robert  L.  Kennedy. 

The  Ohio  Journal  of  Sciences,  Vol.  70,  No.  3,  p 

150-161,  May  1970.7  fig,  I  tab,  1 4  rcf. 

Descriptors:  'Eulrophication,  'Lakes,  'Water  pol- 
lution effects,  Ohio,  Nutrients,  Water  pollution 
sources.  Dissolved  oxygen.  Lake  morphology. 
Aquatic  algae.  Mosses,  Water  temperature.  Water 
chemistry,  Chlorophyll,  Hypsometric  analysis, 
Hypolimnion,  Epilimnion,  Cyanophyta,  Dinoflogel- 
lates.  Seasonal,  Zooplanklon,  Phytoplankton. 
Identifiers:  Dollar  Lake  (Ohio),  Sphagnum, 
Aphanizomenon  flos-aquae,  Ceratium,  Oscilla- 
toria,  Transparency. 

Three  northeastern  Ohio  lakes  (East  Twin,  West 
Twin,  and  Dollar)  are  being  studied  to  compare 
lakes  in  different  stages  of  eutrophication  within 
the  same  area  and  to  evolve  long-term  before-and- 
after  comparisons.  This  is  the  first  of  a  series  of  arti- 
cles to  be  prepared  from  these  studies.  Basic 
eutrophication  data  on  Dollar  Lake  are  presented. 
Because  it  is  most  strongly  influenced  by  human 
habitation  and  is  the  smallest  of  lakes,  it  was 
selected  as  the  model  lake  from  which  comparative 
observations  can  be  drawn.  Dollar  Lake  has  a 
volume  of  86,400  cubic  meters  and  an  area  of 
22,212  square  meters.  The  average  depth  is  3.89 
meters,  the  maximum  depth  is  7.5  meters.  Max- 
imum width  of  the  lake  is  140  meters,  the  max- 
imum length  215  meters.  Except  for  brief  periods 
in  spring  and  fall,  deep  waters  are  depleted  of  dis- 
solved oxygen.  Secchi  Disc  transparency  is 
frequently  below  one  meter.  Massive  blooms  of 
algae  are  often  observed.  The  lake  stratifies  ther- 
mally in  April,  circulates  in  October,  and  restrati- 
fies  in  December  after  ice  formation.  Spring  circu- 
lation occurs  in  March  Dollar  Lake  is  a  dimictic, 
second-class  cutrophic  lake.  ( Mortland-Battelle ) 
W7I-I  1949 


PESTICIDE  RESIDUES  IN  CHANNEL  CATFISH 
FROM  NEBRASKA, 

Nebraska  Game  and  Parks  Commission,  Lincoln. 
Research  Div. 

For  primary  bibliographic  entry  see  Field  05A. 
W7I-1  1950 


MERCURY  COMPOUNDS  REDUCE 

PHOTOSYNTHESIS  BY  PLANKTON, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Oceanog- 
raphy. 

Robert  C.  Harriss,  and  David  B.  White. 
Science,  Vol.  1 70.  No.  3959,  p  736-737,  November 
13.  1970.  2  fig.  6ref. 

Descriptors:  'Fungicides,  'Diatoms.  'Phytoplank- 
ton. Toxicity,  Puerto  Rico,  Florida.  Water  pollu- 
tion effects. 

Identifiers:  'Mercury.  Lake  Jackson  (Florida), 
Nit/schia  dclicatissima,  Merismopedia,  Navicula, 
Crucigcnia,  Staurastrum.  Ankistrodesmus. 

Concentrations  of  organomercuriul  fungicides  as 
low  as  0.1  part  per  billion  in  water  reduced 
photosynthesis  and  growth  in  laboratory  cultures  of 


one  species  of  marine  diatom  and  several  natural 
phytoplankton  communities  from  Honda  lakes. 
The  acute  toxicity  of  mercury  compounds  to 
phytoplankton  is  dependent  on  the  chemical  nature 
of  the  mercury  compound  and  on  cell  concentnv 
iions  At  least  some  marine  and  freshwater 
phytoplankton  species  are  sensitive  to  much  lower 
concentrations  of  mercurial  compounds  than  are 
fish.  Concentrations  well  below  the  proposed  quali- 
ty standards  (5  p.p.b.  for  drinking  water)  can  have 
detrimental  effects  on  phytoplankton  Therefore, 
long-term  effects  of  mercury  pollution  below  con- 
centrations of  I  p.p.b.  must  be  determined  and 
discharge  of  organomercurial  compounds  into 
natural  waters  should  be  stopped  as  soon  as  potsi- 
ble.  ( Mortland-Battelle ) 
W7I-I  1952 


A  SCREENING  TECHNIQUE  FOR  ESTIMAT- 
ING COPPER  TOXICITY  TO  ESTUARINE 
PHYTOPLANKTON, 

Federal  Water  Quality  Administration,  West  King- 
ston, R.I.  National  Marine  Water  Quality  Lab. 
S.  J.  Erickson,  N.  Lackie,  and  T.  E.  Maloney. 
Journal  Water  Pollution  Control  Federation  (Re». 
Supple),  Vol.  42,  No.  8,  Part  2,  p  R270-R278,  Au- 
gust 1970.  1  fig,  5  tab,  17ref. 

Descriptors:  'Phytoplankton,  'Copper,  'Toxicity, 
Salinity,    Hydrogen-ion    concentration,    Diatomi, 
Dinoflagellates,  Rhode  Island,  Seawater,  Cultures, 
Chlorclla,  Estuaries,  Industrial  wastes 
Identifiers:  Nitrilotriacetatc. 

A  screening  technique  for  estimating  copper  toxici- 
ty to  cstuarine  phytoplankton  was  devised  as  a 
means  to  establish  the  working  range  in  metals  tox- 
icity bioassays.  The  procedure  is  simple,  direct  and 
economical.  It  allows  the  simultaneous  measure- 
ment of  ten  concentrations  of  metal  to  six  species 
of  phytoplankton  representing  four  taxonomic 
groups.  The  technique  is  limited  in  precision 
because  cells  are  not  maintained  in  the  exponential 
phase  of  growth,  thus  reducing  sensitivity.  Copper 
concentrations  in  steps  of  50  mmicrogram/l  identi- 
fy only  the  approximate  toxic  concentrations.  The 
results  indicate  that  copper  is  highly  toxic  to 
cstuarine  phytoplankton  at  low  concentrations. 
Copper  entering  an  estuary  with  wastewater,  espe- 
cially under  lowered  conditions  of  salinity  and  pH, 
could  influence  the  composition  of  the  phytoplank- 
ton population  quantitatively  and  qualitatively  The 
phytoplankton  community  could  be  altered  in 
favor  of  the  more  tolerant  but  less  desirable  organ- 
isms. ( Mortland-Battelle ) 
W71-1  1955 


TRISODIUM  NITRILOTRIACETATE  AND  AL- 
GAE, 

A.  E.  Christie. 

Water  and  Sewage  Works,  Vol  1  17,  No  2,  p  58-59, 

February  1970.  4  tab,  6  rcf 

Descriptors:  'Algae,  'Detergents,  'Toxicity,  'Ac- 
tivated sludge,  'Nutrients,  Nitrogen,  Water  pollu- 
tion effects.  Water  pollution  sources. 
Identifiers:    'Chlorclla    pyrenoidosa,    'Trisodium 
nitrilotriacctate. 

Relationships  between  trisodium  nitrilotriacetate.a 
potential  detergent  builder,  and  the  alga  chlorella 
pyrenoidosa  with  respect  to  toxicity  and  as  a 
nitrogen  source  were  examined.  Preliminary  ex- 
periments on  the  role  of  NTANa3  as  a  source  of 
nitrogen  for  algae  were  carried  out  by  measuring 
growth  in  a  mineral  media.  Equivalent  quantities  of 
nitrogen  were  added  cither  as  NTANa3  or  sodium 
nitrate,  both  with  and  without  the  addition  of  a 
small  quantity  of  raw  sewage.  Preliminary  testing  of 
NTANa3  toxicity  to  algae  was  accomplished  by  ad- 
ding the  compound  to  week-old  cultures  grown  in  a 
complete  mineral  medium.  Examination  of 
NTANa3  as  a  nitrogen  source  for  algae  was  also  in- 
vestigated by  eulturing  chlorclla  in  the  filtered  su- 
pematants  of  aliquots  of  activated  sludge  which 
had  received  various  concentrations  of  NTANa3. 
The  results  indicate  that  NTANa3   at  conccntra- 
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ins  up  to  275  mg/l  is  not  toxic  to  the  test  organism 
d  can  act  as  a  source  of  nitrogen  for  algal  growth, 
significant  differences  were  found  in  algal 
isponses  in  the  supernatants  of  the  activated 
,dge  except  in  those  related  to  the  highest  con- 
ntrations  of  the  NTANa3.  The  highest  concen- 

tion  did  not  reduce  the  algal  growth  potential  of 
!  chemical.  Since  carbon  is  generally  the  nutrient 

iting  bacterial  action  in  sewage  treatment 
ints,  the  feasibility  of  biodegradable  organic 
iterials  as  detergent  builders  which  contain 
ither  nitrogen  nor  phosphorus  should  be 
jroughly  considered.  (Little-Battelle) 
71-11972 


<£RN  LAKE  MINERAL  METABOLISM  PRO- 
RAM, 

Washington  Univ.,  Seattle.  Coll.  of  Fisheries. 

R.  Donaldson. 

ailable  from  the  National  Technical  Information 
I  rvice  as  RLO-2225-T-7-3,  $3.00  in  paper  copy, 
1.95  in  microfiche.  Atomic  Energy  Commission 
kintract  report  RLO-2225-T-7-3,  June  16,  1970. 

P 

jscriptors:         'Trophic         level,         'Nutrients, 

?yanophyta,      'Rainbow      trout,      'Phosphates, 

:osystem,       Zooplankton,       Sockeye       salmon, 

etabolism.    Aquatic    productivity,    Washington, 

idges. 

entifiers:  'Fern  Lake  (Washington),  Ammonium 

tosphate. 

le  Fern  Lake  program  is  a  cooperative  effort  by 
e  U.S.  Atomic  Energy  Commission,  the  Universi- 

of  Washington  and  the  State  of  Washington  De- 
triment of  Game  to  investigate  the  fundamental 
locesscs    governing    productivity    in    an    aquatic 

osystcm.  The  major  objective  of  this  long-range 
tidy  is  to  relate  the  nutrient  status  of  the  lake  to 
e  trophic  levels  and  to  determine  the  effect  on 
c  production  of  fish.  Fertilization  was  initiated  in 
id-June  and  was  continued  at  weekly  intervals  on 

10-week  period.  The  slow  response  of  the  prima- 
I  producers  was  significant  and  the  latter 
nninance  of  a  blue-green  algae  has  consequences 
at  resulted  in  some  undesirable  effects,  particu- 
rly  to  the  zooplankton.  Insect  emergence 
Isponded  favorably  to  the  enrichment,  especially 

the  spring  of  1  970,  when  emergence  records  for 
e  ooze  area  were  the  highest  ever  recorded  for 
,e  lake.  The  rainbow-steelhead  trout  hybrids 
anted  in  the  lake  this  year,  although  showing  an 
"normally  poor  growth  during  the  fall  and  winter 

cause  of  the  low  zooplankton  population, 
oduccd  phenomenal  growth  as  the  spring  midge 
tnerged.  The  growth  data  were  almost  twice  that 

any  other  year.  In  May  of  1970,  sockeye  salmon 
ere  planted  in  the  lake.  This  species  is  a  plankton- 
jeder  and  its  behavioral  characteristics  will  be 
impared  with  those  of  the  stcclhead  trout  (Mc- 
ann-Battcllc) 

71-1  1978 


QIMTIC  ASPECTS  IN  CHRONIC  AND  ACUTE 
ONTAMINATION  SITUATIONS, 

inistry     of    Agriculture,     Fisheries    and     Food, 

uwestoft    (England).    Fisheries    Radiobiological 

ub. 

.  Preston,  and  D.  F.  Jcfferies. 

:  Environmental  Contamination  by  Radioactive 

Aerials,  Proceedings  of  Joint  Seminar  held  Mar 

♦-28,      1969,      Vienna.      Austria:      International 

tomic    Energy    Agency    (STI/PUB/226).    Paper 

Vi-I  17/44,  p  183-21  I,  1969.  29  p,  10  fig,  13  tab, 

ircf. 

escriptors:  'Path  of  pollutants,  'Radioisotopes. 
Surface  waters,  'Bottom  sediments.  'Sea  water, 
'ater  pollution  sources.  Fallout,  Radioactive 
astes.  Radioactive  waste  disposal.  Data  collec- 
•>ns.  Reviews.  Water  pollution  effects.  Fish, 
quatic  habitats.  Environmental  effects,  Monitor- 
g 

he  present  state  of  knowledge  of  the  behavior  of 
idionuclides  in  the  aquatic  environment  and  the 


potential  consequences  for  public  health  are 
reviewed.  Data  are  given  illustrating  the  average 
concentration  in  water,  sediment  and  biota  of  both 
naturally-occurring  radionuclides  and  those 
derived  from  nuclear  weapon  testing.  The  behavior 
of  radionuclides  deliberately  introduced  into  the 
aquatic  environment  under  controlled  disposal 
conditions  is  examined.  Distributions  of 
radionuclides  in  water,  sediment  and  biota  in  the 
vicinity  of  waste  disposal  sites  are  illustrated  as 
both  a  function  of  time  and  space.  Reconcentration 
factors  are  derived  and  combined  with 
radionuclide  toxicity  to  provide  a  ranking  order  for 
hazard  assessment.  Data  and  experience  gained 
from  controlled  disposal  operations  are  used  for  an 
assessment  of  the  consequences  of  a  large  release 
in  a  shallow  coastal  water  environment.  (See  also 
W7I-1  1979)  (Knapp-USGS) 
W71-1  1980 


REDUCED  FLOWS  AND  THE  FUTURE  ECOLO- 
GY OF  THE  SAN  FRANCISCO  BAY-DELTA 
SYSTEM, 

California  Univ.,  Davis.  Inst,  of  Ecology. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-12030 


DATA  ON  THE  BIOLOGICAL  EFFECT  OF 
SMALL  AMOUNTS  OF  NATURAL  URANIUM 
IN  WATER, 

Nauchno-lssledovatelskii  Institut  Gigieny,  Moscow 

(USSR). 

Yu.  V.  Novikov,  and  T.  V.  Yudina. 

Hygiene  and  Sanitation  (Russian  Translation),  Vol 

35,  No  1,  January  1970,  p  63-71,  5  fig,  3  tab,  17 

ref. 

Descriptors:  'Laboratory  tests,  'Poisons,  Analyti- 
cal techniques,  Colorimetry,  Water  pollution  ef- 
fects, Nuclear  wastes.  Rodents,  Phosphorus,  En- 
zymes, Ureas,  Public  health. 

Identifiers:  'Uranium,  Rats,  Rabbits,  Kidney. 
Liver. 

Although  much  work  has  been  done  to  determine 
the  effects  of  uranium  on  animals  in  doses  larger 
than  0. 1  mg/kg  of  body  weight,  almost  none  of  the 
experimentation  has  dealt  with  dosages  of  less  than 
0.1  mg/kg  body  weight.  This  was  considered  to 
represent  a  critical  gap  since  uranium  contamina- 
tion of  a  water  supply  would  produce  long  term 
contamination  at  low  levels.  24  female  rabbits  were 
subjected  to  peroral  doses  of  uranyl  nitrate  of  .02 
mg/kg  (  1  maximum  perimissible  conccntration- 
MPC)  0.2  mg/kg  (10  MPC),  and  1  mg/kg  (50 
MPC)  for  I  2  months.  The  rats  received  uranium  VI 
in  water  in  doses  of  .05  mg/l  (.08  MPC),  0.6  mg/l 
(I  MPC),  6  mg/l  (10  MPC)  and  60  mg/l  (100 
MPC)  for  1  1  months.  The  levels  of  urea, 
creatinine,  and  chlorides  in  the  blood  were  moni- 
tored as  indices  of  the  functional  state  of  the  kid- 
neys, as  well  as  the  activity  of  tissue  enzymes,  al- 
kaline phosphatase  and  inorganic  phosphorus  in 
the  blood  scrum,  and  nucleic  acids  in  certain  or- 
gans. Three  conclusions  were  obtained  from  the 
preceding  investigations:  (  I  )  functional  state  of  the 
kidneys  was  not  preceptibly  impaired;  (2) 
protracted  enteral-uptake  of  1  mg/l  of  uranium  in 
rabbits  and  60  mg/l  uranium  in  rats  inhibited  nucle- 
ic acid  metabolism  in  the  liver  and  kidneys;  and  ( 3 ) 
6  and  60  mg/l  concentrations  caused  increased 
scrum  alkaline  phosphatase  activity  after  I  1 
months,  identifying  enzyme  system  changes  as  the 
first  link  in  the  reaction  to  protracted  uranium  up- 
take. (Lowry-Tcxas) 
W71-12042 


BIOLOGICAL  EFFECT  AND  SAFE  CONCEN- 
TRATION OF  SELENIUM  IN  DRINKING 
WATER, 

Institute    of    General    and     Municipal     Hygiene, 

Moscow  (USSR). 

I.  P.  Pletnikova. 

Hygiene  and  Sanitation.  ( Russian  Translation ),  Vol 

35,  No  2,  February  1970.  p  176-180. 


Descriptors:  Laboratory  tests,  'Toxicity,  Metals, 
Odor,  Water  quality  control,  Analytical 
techniques,  Rodents,  Poisons,  Phosphorus, 
Biochemical  oxygen  demand.  Nitrification,  Public 
health.  Water  treatment,  Water  pollution  effects. 
Identifiers:  'Selenium,  Liver,  Kidneys,  Immunolo- 
gy, Rats,  Rabbits. 

Short  term  experiments  were  performed  on  white 
mice,  albino  rats,  guinea  pigs,  and  rabbits  to  deter- 
mine the  effects  of  selenium  in  the  water.  The  com- 
parative toxicities  of  sodium  and  potassium 
selenites  and  selenates  were  investigated  by 
detailed  short  term  experiments  on  mice,  followed 
by  statistical  processing  of  the  results.  Medium 
term  experiments,  indicating  that  selenium  does 
have  a  general  toxic  effect,  prompted  two  long- 
term  experimental  series.  Series  I  on  32  rabbits  for 
7  1/2  months,  and  series  II  on  16  albino  rats  for  6 
months.  Parameters  studied  included  phosphorus, 
protein,  carbohydrate,  and  vitamin  metabolism,  en- 
zymatic immunological  reactions,  the  excretory 
function  of  the  liver  and  kidneys,  and  blood  and  tis- 
sue morphology.  The  animals  were  dosed  with  sodi- 
um selenite  perorally  in  concentrations  of  .005, 
.0005,  and  .00005  mg/kg  body  weight.  Resultant 
data  showed  that  a  dose  of  .00005  mg/kg 
(equivalent  to  .001  mg/l  as  selenium)  may  be  re- 
garded as  being  free  of  toxic  effects.  .0005  mg/kg 
(corresponding  to  .0 1  mg/l  selenium )  was  shown  to 
be  the  liminal  dose,  both  with  respect  to  toxicologi- 
cal  and  organoleptic  (odor  level)  criteria.  There- 
fore, sanitary-toxicological  considerations  dictate  a 
recommendation  of  .001  mg/l  as  the  limiting  value 
of  selenium  in  any  water  source.  (Lowry-Texas) 
W71-12047 


THE  ACUTE  TOXICITY  TO  RAINBOW  TROUT 
OF  FLUCTUATING  CONCENTRATIONS  AND 
MIXTURES  OF  AMMONIA,  PHENOL  AND 
ZINC, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

V.  M.  Brown,  B.  A.  Tiller,  and  D.  H.  M.  Jordan. 
Journal  of  Fish  Biology,  Vol  1 ,  p  1  -9,  1 969.  5  fig,  5 
tab,  22  ref. 

Descriptors:    Water    pollution    effects,    'Rainbow 

trout,  'Toxicity,  'Phenol,  'Ammonia,  Lethal  limit, 

'Trout,  Fish. 

Identifiers:  'Zinc,  Fluctuating  concentrations,  Fish 

toxicity. 

Investigators  experimentally  examined  the  surviva- 
bility of  hatchery  reared  fingerling  rainbow  trout  in 
fluctuating  concentrations  of  poisons  and  in  con- 
stant concentrations  of  mixtures  of  poisons.  Tests 
were  conducted  in  Perspcx  aquaria  using  40  I  of 
solution,  using  10  or  15  fish  in  each  batch.  Fish 
were  immersed  in  solutions  of  ammonia  zinc,  or 
ammonia  and  zinc  at  calculated  values  of  0.5  and 
1.5  of  the  48  hour  LC50.  Fluctions  were  obtained 
by  transfcring  fish  from  one  level  of  toxicity  to  the 
other  at  intervals  of  1,2,3,  or  4  hours.  Control  fish 
were  handled  in  a  similar  manner.  Mixtures  of  am- 
monia, phenol  and  zinc,  in  varying  proportions  at 
levels  of  toxicity  calculated  by  the  method  of 
Litchfield  and  Wilcoxon  (1949)  from  0.5  to  2.54  of 
the  48  hour  LC50.  Concentrations  of  ammonia, 
similar  regardless  of  whether  the  fish  were  im- 
mersed in  constant  concentration  or  in  concentra- 
tions fluctuating  plus  or  minus  50%,  as  long  as  the 
period  of  fluctuation  did  not  exceed  the  period 
within  which  imcvcrsiblc  change  occurs.  Tests 
validated  the  method  of  Litchfield  and  Wilcoxon 
for  calculating  toxicity  for  fractional  toxicities  ex- 
cept when  zinc  is  the  dominant  poison.  With  zinc 
predominating  (greater  than  70%)  some  an- 
tagonistic effect  is  apparent.  (Goessling-Texas) 
W7I-12054 


SELECTED  INFORMATION  ABOUT  RE- 
PORTED RESEARCH  ON  THE  SUBJECT  OF 
POLLUTION  DUE  TO  STORM  WATER  AND 
OVERFLOWS  FROM  COMBINED  SEWAGE, 

Nova  Scotia  Technical  Coll.,  Halifax.  Atlantic  In- 
dustrial Research  Inst. 
For  primary  bibliographic  entry  see  Field  05D. 
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W7I-120S7 


THE  INFLUENCE  OF  SUSPENDED  MICRO- 
SCOPIC SUBSTANCES  ON  THE  METABOLIC 
ACTIVITIES  OF  MICROORGANISMS  RESPON- 
SIBLE FOR  BIOLOGICAL  ENRICHMENT  OF 
WATER, 

Ohio  State  Univ.,  Columbus.  Water  Resources 
Center. 

Robert  M.  Pfister. 

Available  from  the  National  Technical  information 
Service  as  PB-202  581,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Water  Resources  Center  Final  Re- 
port, 1971.  125  p,  22  fig,  10  tab,  19  photos,  100 
ref.  OWRR  A-006-OHIO  (4). 

Descriptors:  •Suspended  load,  *Metabolism, 
•Microorganisms,  'Chlorinated  hydrocarbon 
pesticides,  Water  analysis,  Aldrin,  Lake  Erie,  Bac- 
teria, Electron  microscopy,  Flocculation,  Aquatic 
microorganisms,  Dieldrin,  Ecology,  Water  pollu- 
tion, Dissolved  oxygen,  Cytological  studies.  Ad- 
sorption, Sediments,  Colloids,  Pseudomonas,  Spec- 
trophotometry, Carbohydrates,  Environmental  ef- 
fects, Activated  carbon.  Growth  rates.  Analytical 
techniques,  Pesticides,  Water  purification, 
Eutrophication. 

Identifiers:  *Microscopic  substances,  'Biological 
enrichment,  Growth  characteristics,  Flocculated 
bacteria,  Microparticulates. 

Microbial  ecology  and  water  pollution,  particulate 
suspended  colloidal  material  in  the  water  column 
of  Lake  Erie  has  been  investigated  on  a  physical, 
chemical,  and  biological  basis.  Various  inorganic 
and  detrital  fractions  have  been  characterized 
using  differential  and  gradient  centrifugation  in 
conjunction  with  electron  microscopy.  The  par- 
ticulates are  comprised  of  substances  of  varying 
densities  and  sizes;  fractions  exert  an  influence  on 
growth  and  metabolism  of  microorganisms.  Vari- 
ous pesticides  are  associated  with  these  fractions, 
such  as  the  chlorinated  hydrocarbons,  endrin,  al- 
drin, heptachlor,  and  lindane.  The  significance  of 
the  involvement  of  such  pesticides  in  the  micro- 
ecology  is  great  since  it  is  now  known  that  microbi- 
al cell  yields,  DNA,  RNA,  and  protein  patterns  of 
synthesis  are  affected.  These  facts  strongly  suggest 
that  presence  of  chlorinated  hydrocarbons  in  water 
seriously  alter  microbial  metabolism  and  in  turn  af- 
fect higher  life  forms  in  ways  presently  not  un- 
derstood. Experiments  on  removal  of  aldrin  from 
lake  water  using  flocculent  bacteria  showed  that 
floe  forming  bacteria  adsorbed  and  concentrated 
aldrin  from  a  colloidal  dispersion.  The  settling  of 
the  bacterial  floes  removed  the  chemical  from  the 
water  phase.  (Jones- Wisconsin) 
W7I-12064 


SORPTION  OF  SOLUBLE  PHOSPHATES  BY 
FRESHWATER  SEDIMENTS  IN  THE  HURON 
RIVER  BASIN,  MICHIGAN, 

Eastern    Michigan    Univ.,    Ypsilanti.    Center    for 
Aquatic  Biology. 
James  Lincoln. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  582,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Project  completion  report,  February 
1971.  29  p,  3  fig,  5  tab,  24  ref.  OWRR  A-045- 
MICH(l). 

Descriptors:  'Phosphates,  'Sorption,  'Sediments, 
Inorganic  compounds,  Eutrophication, 

Physicochemical  properties.  Water  pollution  ef- 
fects. Adsorption,  Water  pollution  sources,  Sewage 
treatment,  Water  pollution  control.  Particle  size, 
On-site  investigations,  Michigan. 
Identifiers:  Phosphate-sediment  relationships.  Inor- 
ganic phosphate,  Organic  phosphate,  Huron  River 
(Mich). 

Analyses  of  sediment  and  water  samples  collected 
down  stream  from  phosphate  sources  disclosed  a 
removal  of  phosphates  by  both  sediments  and 
suspended  inorganic  materials.  The  phosphates  are 
recycled  by  bacteria,  aquatic  plants,  and  stream 
degradation.  The  discharge  of  sewage  and  industri- 
al   refuse    in    the    lower    Huron    River    increased 


phosphate  content  in  both  water  and  sediments 
The  development  of  algal  slimes  was  paralleled  by  a 
reduction  in  the  diversity  of  aquatic  organisms,  and 
in  some  instances  climaxed  in  the  formation  of 
mud-ooze  sediments  that  support  only  limited 
benthos.  Fixation  of  phosphorus  by  ashed  sedi- 
ments is  the  only  method  removing  phosphates 
from  waste  waters.  (Wilde-Wisconsin) 
W7  1-1 2067 


THE     EFFECT     OF     CARBON     ON     ALGAL 
GROWTH-ITS  RELATIONSHIP  TO 

EUTROPHICATION, 

Utah  State   Univ.,  Logan.   Utah  Water  Research 

Lab. 

Joel  C.  Goldman,  Donald  B.  Porcella,  E.  Joe 

Middlebrooks,  and  Danie  F.  Toerien. 

College  of  Engineering,  Occasional  Paper  6,  April 

1 97 1 .  56  p,  7  fig,  7  tab,  242  ref. 

Descriptors:  'Carbon,  'Algae,  'Eutrophication, 
•Limiting  factors,  Photosynthesis,  Carbon  cycle, 
Absorption,  Decomposing  organic  matter,  Al- 
kalinity, Hydrogen  ion  concentration,  Nutrients, 
Aquatic  environment.  Carbon  dioxide. 
Identifiers:  Chemistry  of  inorganic  carbon,  Carbon 
transformation,  Carbon  sources,  Organic  carbon, 
Carbon  utilization. 

Availability  of  inorganic  and  organic  carbon  for 
photosynthesis  of  algal  cells  depends  upon  ionic 
composition  of  the  medium  and  the  population  of 
the  aquatic  system.  In  sewage  lagoons,  eutrophic 
lakes,  or  laboratory  cultures  containing  an  excess 
of  nutrients,  carbon  can  be  the  factor  limiting  the 
growth  of  algal  mass.  However,  in  most  lakes  inor- 
ganic sources,  atmosphere,  and  bacterial  degrada- 
tion provide  an  adequate  supply  of  carbon  for  the 
amount  of  available  light,  nitrogen,  and 
phosphorus.  In  terms  of  practical  technology,  the 
control  of  algal  growth  is  usually  related  to  the  con- 
tent of  phosphorus.  (Wilde-Wisconsin) 
W7 1-12068 


DEFECATION  RATE  OF  THREE  TUBIFICID 
OLIGOCHAETES  FOUND  IN  THE  SEDIMENT 
OF  TORONTO  HARBOUR,  ONTARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

A.  G.  Appleby,  and  R.  O.  Brinkhurst. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 

27,  No  1  1,  p  1971-1982,  1971.  9  fig,  3  tab,  8  ref. 

FWPCA  16010ECQ. 

Descriptors:    *Tubificids,    'Oligochaetes,    'Sedi- 
ments, Temperature,  Weight,  Worms. 
Identifiers:    'Defecation    rate,    Toronto    Harbour 
(Canada),    Peloscolex    multisetosus,    Tubifex    tu- 
bifex,  Limnodrilus  hoffmeisteri. 

In  studying  worm  association  and  interaction  with 
sediment  and  associated  microflora  in  Toronto 
Harbor,  defecation  rate  of  three  tubificid  species, 
Tubifex  tubifex,  Peloscolex  multisetosus,  and  Lim- 
nodrilus hoffmeisteri  were  investigated  in  relation 
to  temperature.  Nature  of  the  sediment  may  be  im- 
portant in  determining  defecation  rate,  as  worms 
may  feed  less  actively  on  rich  organic  than  sandy 
sediments.  Temperature  affects  the  defecation 
rate,  the  effect  differing  from  species  to  species. 
Based  on  defecation  rate  and  weight  change  at 
each  experimental  temperature,  14C  is  an  optimum 
temperature  range  for  Peloscolex  multisetosus, 
I8C  for  Tubifex  tubifex,  and  greater  than  20C  for 
Limnodrilus  hoffmeisteri.  Probably  due  to  lowered 
activity  prior  to  observed  mortality,  P  multisetosus 
showed  downward  trends  of  defecation  rate  with 
time.  Upward  trends  in  defecation  rate  by  L  hoff- 
meisteri may  indicate  continuing  acclimation  to  ex- 
perimental conditions  beyond  their  10-  to  14-day 
duration,  or  a  need  to  process  increasing  amounts 
of  less  nutritious  mud  because  of  selective  feeding 
on  richer  fractions  at  the  beginning  of  the  assay 
period.  Estimates  of  defecation  rates  of  tubificid 
populations  in  the  field  were  made  from  data  on 
relative  abundance  and  distribution  of  species  in 
Toronto  Harbor.  (Jones-Wisconsin) 
W7 1-1 2069 


THE  RELATION  OF  ACETYLENE  REIJU. HON 
TO  HETEROCYST  FREQUENCY  IN  BLUB- 
GREEN  ALGAE, 

Westfield    Coll.,    London    (England;     Dept.    of 

Botany. 

William  J.  Jewell,  and  S  A.  Kulasooriya. 

Journal  of  Experimental  Botany,  Vol  21 ,  No  69,  p 

874-880,  1 970.  1  fig,  3  tab,  1  3  ref. 

Descriptors:  'Cyanophyta,  'Algae,  'Nitrogen  fix*. 

tion.      Enzymes,      Bacteria,      Spores,      Nitrogen, 

Metabolism. 

Identifiers:    'Acetylene    reduction,    'Heterocyili, 

Anabaena    cylindrica,    Anabaenopsis,    Acetylene 

test,  Cylindrospermum  licheneformc, 

Mastigocladus  laminosus. 

If  nitrogen-fixing  enzyme  system  is  located  exclu- 
sively in  the  heterocysts,  and,  if  acetylene-reduc- 
tion technique  gives  a  quantitative  measure  of  this 
activity,  it  may  be  possible  to  estimate  nitrogen  fix- 
ation  from  the  frequency  of  heterocysts  and  the 
acetylene  reduction  capacity  of  heterocysts.  Tim 
study  attempted  to  determine  variation,  with  cul- 
ture age,  of  acetylene-reduction  activity  and 
heterocyst  frequency  in  five  species  of  blue-green 
algae  using  bacteria-free  cultures  of  Anabaena 
cylindrica  (nonsporing),  Anabaena  cylindrica 
(sporing),  Anabaenopsis,  Cylindrospermum 
licheniforme,  and  Mastigocladus  laminosus.  Varia- 
tion and  average  heterocyst  frequency  are  sum- 
marized except  for  Cylindrospermum  licheniforme 
which  grew  with  tightly  intertwined  filaments  to 
that  it  was  impossible  to  count  a  large  number  of 
samples.  The  heterocyst  frequency  varied  between 
2.5%  to  12.3%  of  total  cells;  and  the  acetylene 
reduction  activity  varied  2.6-fold  (average)  Con- 
sistency of  the  values  of  the  coefficient  of  acetylene 
reduction  indirectly  supports  the  initial  assumption 
that  site  of  nitrogen  fixation  is  the  heterocyst.  Esti- 
mates of  nitrogen  fixation  rates  by  blue-green  algae 
may  be  made  by  in  situ  heterocyst  count  and 
acetylene  reduction  measurements.  (Jones- 
Wisconsin) 
W7 1-1 2070 


TOLERANCE  OF  BLUE-GREEN  ALGAE  TO 
PESTICIDES, 

Indian  Agricultural  Research  Inst.,  New  Delhi.  Div. 
of  Microbiology. 

G.  S.  Venkataraman,  and  B.  Rajyalakshmi. 
Current  Science,  Vol  40,  No  6,  p  143-144,  1971.  1 
tab,  8  ref. 

Descriptors:  'Cyanophyta,  'Pesticides,  'Fertiliza- 
tion, Nutrients,  Algae,  Rice,  Nitrogen,  Nitrogen 
fixation,  2-4-D,  Dalapon,  Herbicides,  Crop  produc- 
tion. 

Identifiers:  'Tolerance  levels,  Tolypothrix  tenuis, 
Aulosira  fertilissima,  Anacystis  nidulans,  Cerason, 
Diathene,  Propazine,  Cotoron,  Diuron,  Linuron. 

Influence  of  algalization  on  high-yielding  rice  varie- 
ties under  high  levels  of  fertilization  has  prompted 
a  study  on  tolerance  of  nitrogen-fixing  blue-green 
algae  to  some  pesticides.  Twenty-eight  strains  of 
blue-green  algae  belonging  to  five  different  genera 
were  tested  against  varying  concentrations  of  eight 
pesticides.  The  difference  in  growth  of  treated  and 
untreated  cultures  was  used  to  assess  the  effect  of 
pesticides.  A  large  percentage  of  the  strains  tested 
showed  a  high  tolerance  limit  to  all  pesticdes  ap- 
plied many  times  more  than  the  recommended 
doses  of  application.  Tolypothrix  tenuis,  a  powerful 
nitrogen-fixer,  widely  used  in  inoculation  trials, 
grew  in  high  concentrations  of  all  pesticides,  except 
Diuron.  The  related  Aulosira  fertilissima,  while 
tolerating  high  levels  of  Cerasan,  Diathene,  2,4-D 
and  Dalapon,  was  sensitive  to  the  substituted  urea 
compounds  like  Cotoron,  Diuron,  and  Linuron  as 
well  as  to  the  triazine  herbicide,  Propazine.  The 
non-nitrogen-fixing  Anacystis  nidulans  tolerated 
high  concentrations  of  all  the  pesticides  examined. 
The  present  investigation  indicates  that  these  algae 
can  be  used  in  presence  of  pesticides  and  are  able 
to  function  in  presence  of  high  levels  of 
nitrogenous  fertilizers.  (Jones-Wisconsin) 
W71-1207I 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


LE    OF    PHOSPHORUS    IN    EUTROPHICA- 

N, 

consin  Univ.,  Madison.  Water  Chemistry  Pro- 

n. 

rred  Lee. 

sented  at  the  Symposium  of  American  Chemi- 

Society,   Division   of  Water,   Air   and   Waste 

mistry,  Los  Angeles,  California,  April  1970. 

criptors:  *Phosphorus,  'Eutrophication,  Fer- 
lation.  Aquatic  plants,  Mathematical  models, 
l-purification.  Algae,  Great  Lakes,  Nutrients, 
jiments.  Lake  Michigan,  Water  pollution 
tees,  Water  pollution  control,  Trophic  levels, 
Isphates,  Detergents,  Bioassay,  Analytical 
(iniques.  Forecasting,  Silica, 
fitifiers:  Flushing,  Green  Bay  (Wis), 
•ilotnacetic  acid,  Algal  assay  procedures,  Algal 
Nvth,  In-lake  nutrient  control. 

lificance  of  phosphorus  as  the  key  element  in 
essive  fertilization  of  natural  waters  is  presented 

its  role  on  plant  growth  in  lakes.  Tools  to  assess 
■sphorus  and  other  elements  fertilizing  natural 
ers  are  mathematical  models,  enzymatic  and  tis- 

assay  procedures.  Appraisal  of  nutrient  status 
akes  can  be  made  during  February  and  March 
:ach  year  in  temperate  lakes  to  show  the  poten- 

problems  and  steps  initiated  to  control  exces- 
:  discharge  of  nutrients.  Sediments  serve  as  a 
c  for  phosphorus  with  the  net  flux  of  phosphorus 
in  lake  water  to  sediments.  Contemplated 
rient  removal  projects  should  be  associated  with 
le  laboratory  leaching  tests  on  lake  sediments 
I  results  compared  with  lake  recovery  rate  upon 
rient  reduction.  Development  of  models  for 
leous  environmental  chemistry  of  aquatic 
rients  in  natural  waters  is  essential  to  improve 

predictability  of  relationships  between  the  flux 
iquatic  plant  nutrients  and  growth  of  algae  and 
er  aquatic  plants.  In  replacing  phosphates  in  de- 
gents,  the  primary  problem  is  the  procedure 
d  to  evaluate  the  replacement.  (Jones-Wiscon- 
) 
'1-12072 


CASE  STUDY  OF  MICROORGANIC  CON- 
MINANTS  IN  RIVER  WATER, 

rnegie-Mellon  Univ.,  Pittsburgh,  Pa.  Mellon  In- 

ute;  and  Virginia  State  Water  Control  Board, 

■Bond. 

bert  A.  Baker,  and  Robert  Jennings. 

:sented  at  National  Meeting,  American  Chemi- 

Society,  Houston,  Texas,  February  1970.  Water 

I  Sewage  Works,  Vol   117,  No  2,  p  412-416, 

70.5  fig,  3  tab,  16ref. 

scriptors:  'Monitoring,  *Water  pollution, 
stable  water,  Odor,  Taste,  Organic  matter, 
enols.  Chlorine,  Analytical  techniques,  Virginia, 
rth  Carolina. 

ntifiers:  Smith  River  (Va  and  NC),  Spray  (NC), 
ilpott  Reservoir  ( Va),  Contaminant  transport. 

is  study  attempted  to  trace  the  source  of  con- 
linants  importing  taste  and  odor  to  water  of  the 
ith  River  (Va  and  NC).  A  combination  of  gas- 
jid  chromatography  with  flame-ionization  de- 
tion  and  freeze  concentration  provided  results 
licating  that  a  correlation  of  the  sensory  quality 
water  and  its  microorganic  contents  is  feasible. 
Iculations  and  chromatograms  suggested  that 
)  phenolic  substances,  thymol  and  guaiacol,  may 
responsible  for  poor  sensory  quality  of  water. 
ilde-VV  isconsin  ) 
M-12073 


IE  CONTRIBUTION  OF  HIGHER  PLANTS  IN 
IE  PRODUCTIVITY  OF  DRAINAGE-FREE 
ITER  BASINS, 

skoslovenska        Akademie        Ved,        Prague. 

drobiologicka  Lab. 

Ian  Straskraba. 

tteilungen      Internationale      Vereinigung      fur 

eoretische  und  Angewandte  Limnologie,  Vol  14, 

112-230,  1968.  1  fig,  4  tab,  104ref. 


Descriptors:  'Primary  productivity,  *Aquatic 
plants,  'Energy  transfer,  Floating  plants,  Rooted 
aquatic  plants.  Submerged  plants,  Biochemistry, 
Plant  physiology,  Phytoplankton,  Sea  water,  Fresh 
water,  Analysis. 

Identifiers:  'Aquatic  macrophytes,  'Energy  con- 
tribution, Caloric  values,  Phragmites,  Glyceria, 
Carex,  Typha,  Scirpus,  Juncus,  Sphagnum. 

This  paper  reports  proximate  analyses  and  calorific 
values  of  several  members  of  the  three  groups  of 
aquatic  macrophytes:  emergent,  submergent,  and 
foliage-floating  plants.  The  energy  contribution  of 
aquatic  macrophytes  to  the  pelagic  region  is  esti- 
mated at  one-tenth  of  their  caloric  values.  The  con- 
tribution of  macrophytes  to  the  primary  produc- 
tion, as  determined  by  analysis  of  15  water  basins, 
varies  between  2%  and  5%  of  the  total  phytoplank- 
tonic  production.  (Wilde-Wisconsin) 
W71-12074 


NITROGEN  AND  CARBON  DISTRIBUTION  IN 
SEDIMENT  CORES  OF  SELECTED  WISCON- 
SIN LAKES, 

Wisconsin  Dept.  of  Natural  Resources,  Madison; 

and    Wisconsin    Univ.,    Madison.    Dept.    of   Soil 

Science. 

John  G.  Konrad,  Dennis  R.  Keeney,  Gordon 

Chesters,  and  Kuan-Lin  Chen. 

Journal  Water  Pollution  Control  Federation,  Vol 

42,  No  2,  p  2094-2 10 1 ,  1 970.  5  tab,  26  ref. 

Descriptors:  'Nitrogen,  'Carbon,  'Distribution, 
•Sediments,  'Dredging,  Cores,  Wisconsin,  Lakes, 
Sampling,  Eutrophication,  Hardness  (Water), 
Nutrients,  Calcium  carbonate,  Ammonia,  Inter- 
faces, Sludge,  Marl,  Soil  erosion,  Test  procedures, 
Clays,  Nitrites,  Sedimentation  rates,  Denitrifica- 
tion. 

Identifiers:  Lake  Mendota  (Wis),  Lac  LaBelle 
(Wis),  Trout  Lake  (Wis),  Lake  Minocqua  (Wis), 
Clastics  sedimentation. 

For  dredging  to  be  successful  in  decreasing 
nitrogen  as  a  means  of  reversing  eutrophication, 
nutrients  from  the  newly  exposed  sediment  should 
be  significantly  lower  than  that  of  the  removed 
sediment.  Objectives  of  this  work  were  evaluation 
of  the  application  sediment  nitrogen  distribution 
data  to  reflect  cultural  eutrophication,  and  feasi- 
bility of  decreasing  the  nitrogen  status  of  Wisconsin 
lakes  by  sediment  dredging.  Two  southern  Wiscon- 
sin hardwater  lakes,  LaBelle  and  Mendota,  and  two 
northeastern  Wisconsin  softwater  lakes.  Trout  and 
Minocqua,  were  investigated.  Sediment  cores  were 
taken  in  March,  while  the  lakes  were  still  ice- 
covered.  Samples  for  total,  organic,  and  inorganic 
carbon,  total  nitrogen,  and  exchangeable  and  fixed 
ammonium-nitrogen  analyses  were  prepared.  Dis- 
tribution of  organic  carbon  in  each  of  the  profiles 
paralleled  total  nitrogen  closely,  thereby  providing 
relatively  constant  organic  carbon-total  nitrogen 
ratios.  It  is  difficult  to  obtain  striking  evidence  of 
cultural  eutrophication  by  use  of  carbon  and 
nitrogen  distribution  data.  Total  and  available 
nitrogen  levels  were  quite  high  in  all  profiles,  and 
available  nitrogen  tended  to  increase  with  depth, 
indicating  that  dredging  operations  would  not  be 
suitable  for  reversing  the  nitrogen  status  of  these  or 
similar  lakes.  (Jones-Wisconsin) 
W71-12076 


A  SURVEY  OF  THE  BOTTOM  FAUNA  IN 
LAKES  OF  THE  OKANAGAN  VALLEY, 
BRITISH  COLUMBIA, 

Fisheries  Research   Board  of  Canada,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
Ole  A.Seather. 

Fisheries  Research  Board  of  Canada  (MS)  Techni- 
cal Report  No  196  (Undated).  31  p,  3  fig,  7  tab,  15 
ref. 

Descriptors:  'Lakes,  'Benthic  fauna,  'Trophic 
levels,  'Surveys,  Biological  communities,  Bioin- 
dicators.  Lake  morphology,  Ecological  distribu- 
tion, Midges,  Water  pollution  effects, 
Oligochaetes,  Diptera,  Algae,  Insects. 


Identifiers:  Trophic  communities,  Okanagar.  Lake 
(Canada),  Skaha  Lake  (Canada),  Osoyoos  Lake 
(Canada),  Deformed  chironomids. 

Bottom  fauna  were  studied  to  determine  pollution 
effects  in  three  large  lakes  in  Okanagan  Basin, 
British  Columbia.  A  comparison  with  earlier  data 
indicates  Lake  Okanagan  is  not  only  polluted  in 
certain  areas,  but  bottom  fauna  of  whole  lake  has 
changed.  There  has  been  significant  increase  in 
total  numbers  of  bottom  organisms  for  stations 
shallower  than  50  meters  and  significant  increase  in 
total  numbers  of  chironomids,  oligochaetes,  Pisidi- 
um  and  perhaps  others.  Most  striking  change  is  in 
percentage  distribution  between  groups. 
Oligochaetes  have  increased  from  15%  of 
macrobenthos  to  50%  to  60%  of  fauna,  suggestive, 
together  with  deformed  chironomids  occurrence, 
of  insecticide  pollution.  The  lake  as  a  whole  is  still 
oligotrophic  although  not  ultraoligotrophic.  The 
few  Skaha  Lake  stations  were  insufficient  for 
detailed  characterization;  it  has  probably  been 
moderately  eutrophic  a  long  time  and  a  dramatic 
change  in  bottom  fauna  may  have  occurred  quite 
recently.  Osoyoos  Lake's  northern  and  central 
basins  are,  according  to  composition  of  bottom  fau- 
na, moderately  and  strongly  eutrophic,  respective- 
ly. In  Okanagan  and  Skaha  Lakes  chironomids  with 
deformed  mouth-parts  and  thickened  body  walls 
were  found.  Deformed  chironomids  may  be  useful 
in  detecting  some  forms  of  pollution.  (Jones- 
Wisconsin) 
W7 1-1 2077 


CHEMISTRY  OF  SURFACE  SEDIMENTS  OF 
SIXTEEN  LAKES  IN  THE  EXPERIMENTAL 
LAKES  AREA,  NORTHWESTERN  ONTARIO, 

Fisheries   Research   Board   of  Canada,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

G.  J.  Brunskill,  D.  Povoledo,  B.  W.  Graham,  and 

M.  P.  Stainton. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 

25,  No  2,  p  277-294,  1971.  3  fig,  12  tab,  73  ref. 

Descriptors:  'Chemical  properties,  'Sediments, 
'Lakes,  Soils,  Bedrock,  Profunda!  zone,  Glacial 
drift,  Weathering,  Organic  matter,  Fine-textured 
soils,  Mineralogy,  Ions,  Particle  size,  Aluminum, 
Silts,  Clays,  Phosphorus,  Iron,  Carbon,  Nitrogen, 
Hydrolysis,  Rainfall,  Hydrogen  ion  concentration, 
Diatoms,  Leaching,  Oxidation-reduction  potential. 
Carbon  dioxide,  Conductivity,  Evaporation,  Calci- 
um, Quartz,  Kaolinite,  lllite,  Montmorillonite, 
Drainage,  Meromixis,  Silica. 

Identifiers:  'Experimental  Lakes  Area, 
'Northwestern  Ontario,  Canada,  Equisetu, 
Plagioclase,  Ilmenite,  Chlorite,  Magnetite,  Biotite, 
K-feldspar,  Muscovite. 

Descriptive  chemical  data  on  bedrock,  soils,  and 
profunda!  lake  sediments  of  the  Experimental 
Lakes  Area  are  given  and  compared  with  similar 
data  from  better  known  lakes  of  the  world.  The 
acid  granodiorite  bedrock  and  the  plagioclase-K- 
feldspar-quartz  glacial  drift  of  the  region  exhibit 
low  rates  of  chemical  weathering.  Secondary 
(weathered)  minerals  in  the  soils  of  the  drainage 
area  and  lake  sediments  are  (in  rough  order  of 
abundance)  illite,  chlorite,  kaolinite,  interstratified 
clay  minerals  of  uncertain  composition,  and  mont- 
morillonite. Most  of  the  sand  and  silt  was  brought 
into  the  area  from  the  northeast,  north,  and 
northwest  during  periods  of  Pleistocene  glaciation. 
The  major  minerals  of  the  lake  sediments  are 
quartz,  plagioclase,  K-feldspar,  illite,  chlorite, 
kaolinite.  Loss  on  ignition  for  the  lake  sediment 
samples  varies  from  18%  to  62%  dry  weight,  or- 
ganic carbon  from  8%  to  34%  dry  weight,  total 
nitrogen  from  0.9%  to  3.5%  dry  weight,  and  total 
phosphorus  from  0.1%  to  0.3%  dry  weight.  These 
surficial  lake  sediment  samples  are  88%  to  96% 
water,  and  concentrations  of  major  ions  in  sedi- 
ment interstitial  water  are  1.5  to  5  times  the  con- 
centration of  major  ions  in  lake  water.  (Jones- 
Wisconsin) 
W71-12078 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


ZOOBENTHOS  OF  FIFTEEN  LAKES  IN  THE 
EXPERIMENTAL  LAKES  AREA, 

NORTHWESTERN  ONTARIO, 

Fisheries    Research    Board   of  Canada,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

Andrew  L.  Hamilton. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 

28,  No  2,  p  257-263,  1971.  I  fig,  5  tab,  26  rcf. 

Descriptors:  'Benthic  fauna,  'Lakes,  Ecological 
distribution,  Geomorphology,  Amphipoda,  Numer- 
ical analysis.  Dissolved  oxygen.  Temperature,  In- 
vertebrates, Standing  crop,  Diptera,  Thermal 
stratification,  Dominant  organisms.  Indicators, 
Oligochaetes,  Biological  communities,  Profundal 
zone,  Precambrian  eras,  Sediments,  Ultraviolet 
radiation,  Meromixis,  Chemical  stratification, 
Hypolimnion,  Habitats,  Amphipoda. 
Identifiers:  *  Experimental  Lakes         Area, 

•Northwestern  Ontario  (Canada),  Pontoporeia  af- 
finis,  Pisidium  conventus,  Chaoborinae, 
Sphaeriidac,  Morphometry,  Sublittoral. 

Main  features  of  benthic  communities  in  lakes 
within  the  Experimental  Lakes  Area  arc  defined 
and  correlated  with  environmental  parameters. 
The  sublittoral  and  profundal  zones  of  IS  lakes, 
representing  a  variety  of  morphometric  types  with 
varying  depths  and  surface  areas,  were  studied  with 
regard  to  zoobenthos  composition.  A  close  rela- 
tionship existed  between  the  zoobenthos  and  the 
morphometric  features  of  the  individual  lakes.  The 
benthic  faunas  were  very  diverse;  the  major  physi- 
cal and  chemical  features  that  contribute  to  this 
diversity  appear  to  be  depth,  temperature,  and  the 
dissolved  oxygen  level.  The  last  two  characteristics, 
especially  of  the  bottom  water,  that  are  largely  a 
function  of  lake  morphometry,  are  probably  prima- 
ry factors  limiting  individual  species  distribution. 
The  amphipod  Pontoporeia  affinis,  and  the 
sphaeriid  Pisidium  conventus,  were  the  dominant 
species  in  the  larger  deeper  lakes,  whereas  species 
of  Chironomidae  and  Chaoborinae  were  the  domi- 
nant forms  in  all  lakes  with  mean  depths  of  less 
than  10  meters.  Relations  that,  in  ELA  lakes,  ap- 
parently exist  between  the  benthic  faunas  and  the 
physical  and  chemical  lake  conditions  will  probably 
have  some  application  to  other  small  Canadian 
Shield  lakes.  (Jones-Wisconsin) 
W7I-I2080 


VERTICAL  DISTRIBUTION  AND  SEASONAL 
ABUNDANCE  OF  ZOOPLANKTON  IN  TWO 
SHALLOW  LAKES  OF  THE  EXPERIMENTAL 
LAKES  AREA,  NORTHWESTERN  ONTARIO, 

Fisheries    Research    Board    of  Canada.    Winnipeg 

(  Manitoba)    Freshwater  Inst. 

D.  W.  Schindler,  and  Bengl  Noven. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 

28.  No  2.  p  245-256,  1971.  12  fig,  4  tab,  34  ref. 

Descriptors:  'Seasonal  distribution,  'Distribution 
patterns.  'Zooplankton.  'Shallow  water.  Lakes, 
Diurnal  distribution.  Rotifers,  Crustaceans, 
Biomass.  Daphnia,  Copepods,  Dystrophy, 
Ologiotrophy,  F.utrophication,  Spatial  distribution. 
Productivity,  Aquatic  populations.  Varieties.  Tem- 
perature, Density. 

Identifiers:  'Experimental  Lakes  Area, 

•Northwestern  Ontario  (Canada),  Canadian 
Shield,  Nauplius.  Mcsotrophic.  Polytrophic. 

Natural  variations  in  zooplankton  biomass.  produc- 
tion, and  species  composition  must  be  known  to  in- 
terpret changes  appearing  with  eutrophication. 
Thus  studies  were  made  of  life  histories,  behavior 
patterns,  and  trophic  relations  for  important 
zooplankton  species  in  Experimental  Lakes  Area 
(ELA),  noting  seasonal  variations  in  zooplankton 
abundance  in  two  lakes.  Species  seasonal  dynamics 
are  discussed  relative  to  their  patterns  in  Canadian 
Shield  and  other  localities.  Day  and  night  vertical 
distributions  were  sampled  on  two  dates  in 
summer,  three  species  of  rotifers  migrated  diur- 
nally  in  lake  122,  but  no  evidence  of  diurnal  move- 
ment was  found  in  lake  132.  In  both  lakes  all 
crustaceans  studied  migrated  vertically  somewhat, 
except  for  nauplius  larvae  and  l.eptodora  kindtii; 


vertical  distribution  patterns  on  the  two  dates  dif- 
fered little  Average  zooplankton  biomass  was  cal- 
culated and  compared  with  that  of  other  studies 
Average  zooplankton  biomass  during  ice-free 
season  was  72  and  I  56  mg/cm  dry  weight  for  lakes 
122  and  132,  respectively  Diaptomus  minutus, 
Cyclops  bicuspidatus  thomasi,  Holopedium  gib- 
bcrum,  and  Bosmina  longirostris  were  the  domi- 
nant species  in  both  lakes  Ecological  tolerances  of 
rotifer  species  agreed  well  with  those  found  for 
Swedish  waters.  (Jones-Wisconsin) 
W7  l-l  2081 


INTERACTIONS  BETWEEN  SOME  TUBIFICID 
OLIGOCHAETES  AND  BACTERIA  FOUND  IN 
THE  SEDIMENTS  OF  TORONTO  HARBOUR, 
ONTARIO, 

Toronto  Univ.  (Ontario).  Dept  of  Zoology 

M.  Wavre,  and  R  O.  Brinkhurst. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 

28,  No  3,  p  335-341,  1971.  1  fig,  7  tab,  20  ref. 

Descriptors:  'Tubificids,  'Oligochaetes,  'Bacteria, 
'Diets,  Sediments,  Mud,  Worms. 
Identifiers:  'Toronto  Harbour  (Canada), 
Aeromonas,  Limnodrilus  hoffmeisteri,  Tubifex  tu- 
bifex,  Feces,  Flavobacterium,  Pseudomonas 
fluorescens.  Bacillus  mycoides.  Bacillus  cereus. 
Micrococcus,  Peloscolex  multisetosus, 

Chromobacterium. 

The  degree  of  destruction  of  bacteria  on  passage 
through  the  gut  of  tubificid  oligochaetes  was  mea- 
sured by  a  simple,  relatively  quantitative,  technique 
and  also  the  relative  abundance  of  the  different 
bacteria  in  feces  compared  to  worm's  food.  Three 
tubificid  species  and  seven  heterotrophic  aerobic 
bacteria  were  identified  from  Toronto  Harbor  sedi- 
ment. Nutrient  agar  medium  was  used  to  establish 
relative  abundance  of  identifiable  bacteria  in  mud 
and  in  feces  voided  after  1 8  hours.  Relative 
abundance  of  bacteria  was  reduced  by  about  72% 
and  bacterial  variety  was  reduced  in  feces  com- 
pared to  those  in  mud.  After  approximately  one 
week's  starvation,  only  one  type  of  bacteria  was  de- 
tected in  worm  feces  and  guts,  whereas  all  seven 
were  ingested  at  one  time  or  another.  Each  tu- 
bificid species  had  a  different  surviving  bacterium, 
but,  sometimes  in  all  three  worm  species, 
Aeromonas  was  seen  to  replace  the  surviving  spe- 
cies. Results  suggest  that  the  fraction  of  bacterial 
flora  investigated  forms  part  of  the  tubificid  diet. 
Explanation  of  survival  of  morphologically  unspc- 
cializcd  sediment-feeding  worm  species  in  close 
proximity  to  each  other  may  rest  in  differences 
between  detritus  feeders  relative  to  their  use  of 
bacteria  (Jones-Wisconsin) 
W7I-I2082 


THE  CRUSTACEAN  PLANKTON  COMMUNI- 
TIES OF  LAKES, 

Fisheries    Research    Board   of  Canada,    Winnipeg 

(Manitoba).  Freshwater  Inst. 

Kazimierz  Patalas. 

Transactions     of     the     American     Microscopical 

Society,  Vol  90,  No  I ,  p  I  I  8,  1 97  1 .  3  rcf. 

Descriptors:  'Marine  animals,  'Crustaceans, 
•Plankton,  'Lakes,  Biological  communities,  Arc- 
tic, Great  Lakes,  Colorado,  Lake  Huron,  Tempera- 
ture, Lake  Superior,  Eutrophication,  Daphnia, 
Trophic  levels.  Spatial  distribution.  Dominant  or- 
ganisms. 

Identifiers:  North  America,  Canadian  Shield, 
British  Columbia,  Calanoids,  Cyclopoids,  Great 
Bear  Lake  (NW  Territories).  Great  Slave  Lake 
(  NW  Territories).  Lake  Winnipeg  (  Manitoba),  On- 
tario, Mackenzie  Delta  (  NW  Territories),  Poland. 

Summer  plankton  communities  of  seven  Great 
Lakes  and  257  smaller  North  American  lakes  from 
Arctic  Islands  through  Canadian  Shield  and  British 
Columbia  to  the  Colorado  Mountains  and  Plains, 
contained  62  pelagic  crustacean  species  (29 
cladoceruns,  25  calanoids,  8  cyclopoids).  Species 
number  in  communities  of  Great  Lakes  was  posi- 
tively correlated   with  depth  and  epilimnic  water 


temperature  There  were  only  two  to  four  domi- 
nant species,  number  being  unrelated  to  total 
number  of  species.  From  north  to  south,  calanoids 
tended  to  diminish  and  cyclopoids  and  cladocerans 
increased  Based  on  percentage  species  in  common 
plus  the  same  dominant  species,  certain  lakes  had 
high  community  similarity.  Number  of  species  in 
smaller  lakes  of  a  single  lake  region  increased  pro- 
portionally to  length  of  the  growing  season  About 
30  seems  to  be  an  asymptotic  number  of  pelagic 
crustacean  species  in  any  one  region.  Very  low  and 
very  high  dissolved  solids  concentrations  limited 
the  species  number;  with  increasing  eutrophica- 
tion, changes  at  various  levels  of  zooplankton  or- 
ganization could  be  seen.  In  the  range  fro* 
oligotrophic  to  eutrophic  lakes,  these  subspecies 
can  be  arranged  as  follows:  Bosmina  longispina, 
Bosmina  gibbera.  Bosmina  crassicornis.  Bosmina 
kessleri.  Bosmina  coregoni,  and  Bosmina  ther&ites. 
(Jones- Wisconsin) 
W71-12083 


WATER  QUALITY  IN  RELATION  TO  FARM 
USE  OF  FERTILIZER, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 

Soil  and  Water  Conservation  Div. 

Frank  G.  Viets,  Jr. 

BioScience.  Vol  2 1 ,  No  1 0,  p  460-467,  19712  tab, 

35  ref.  , 

Descriptors:  'Water  quality,  'Crop  production, 
'Fertilizers,  'Water  pollution  sources.  Nitrogen, 
Nitrates,  Nitrogen  cycle.  Phosphorus,  Regulation, 
Groundwater,  Runoff,  Percolation,  Eutrophica- 
tion, Drainage  effects.  Detergents.  Denitrification, 
Nitrites,  Biochemical  oxygen  demand. 

The  extent  of  commercial  fertilizer  usage  to  deteri- 
oration of  water  quality  is  discussed  The  sig- 
nificance of  drainage  enrichment  by  fertilizers  must 
be  evaluated  on  the  basis  of  composition  of  af- 
fected drainage  and  the  effects  of  various  land  uses. 
Fertilizers  permit  higher  production  on  fewer  cul- 
tivated acres,  thus  reduction  of  fertilizers  would 
reduce  food  supplies  and  increase  food  prices.  The 
assembled  data  indicate  that  fertilizer  restrictions 
imposed  on  national  or  state  level  would  not  result 
in  sufficient  improvement  in  water  quality  to  risk 
hazards  of  a  less  abundant  food  supply.  Restrictions 
could  result  in  more  nitrogen  and  phosphorus  in 
sediment  and  runoff  due  to  crop  expansion  of  acre- 
age with  high  erosion  hazard  (largely  row  crops)  to 
meet  food  and  fiber  requirements.  Restriction  of 
fertilizer  use  within  a  watershed  or  ground  water 
basin  is  in  order  when  facts  justify  it  but  restrictions 
should  not  be  imposed  until  all  sources  of  nitrogen 
and  phosphorus  inputs  arc  inventoried  and  most  ef- 
fective and  least  expensive  controls  imposed  from 
an  established  factual  priority  list.  (Jones- Wiscon- 
sin) 
W7  1-1  2084 


DISTRIBUTION  AND  ABUNDANCE  OF  PLANK- 
TONIC  CRUSTACEA  IN  PONDS  NEAR  GEOR- 
GIAN BAY  (ONTARIO,  CANADA)  IN  RELA- 
TION TO  HYDROGRAPHY  AND  WATER 
CHEMISTRY, 

Waterloo  Univ.  (Ontario).  Dept  of  Biology. 
JohnC.  H.Carter. 

Archiv  fur  Hydrobiologie,  Vol  68,  No  2,  p  204-231. 
197  I.  9  fig,  2  tab,  45  ref. 

Descriptors:  'Distribution  patterns,  'Plankton, 
♦Crustaceans,  'Ponds,  Water  chemistry.  Hydrog- 
raphy, Limnology,  Environmental  gradient, 
Hydrogen  ion  concentration.  Conductivity,  Stand- 
ing crop,  Predation.  Organic  matter.  Dissolved 
solids.  Suspended  load.  Biological  communities, 
Temperature,  Ions,  Color,  Copepods,  Acidity,  Al- 
kalinity. Geomorphology.  Daphnia,  Lake 
morphometry,  Zooplankton. 

Identifiers:  •Georgian  Bay  (Ontario),  Flushing, 
Cyclops,  Mesocyclops,  Diaphanosoma,  Holopedi- 
um, Ccriodaphnia.  Bosmina,  Diaptomus,  Eu- 
rytemora,  Leptodora,  Epsichura,  Tropocyclops. 


54 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


three-year  study  of  zooplankton  and  other  lim- 
logical  characteristics  of  32  ponds  near  Georgian 
y  (Ontario)  was  conducted.  Ponds  ranged  in 
ter  chemistry  from  very  acid  and  of  low  conduc- 
ity  to  moderately  alkaline  and  of  medium  con- 
|ctivity .  Some  ponds,  landlocked  at  the  beginning 
the  study  later  became  joined  to  Georgian  Bay 
I  ile  others  underwent  enlargement  of  already  cx- 
i  ng  connections  due  to  a  rise  in  water  levels  of 
|  upper  Great  Lakes.  Marked  changes  in  water 
..■mistry  and  zooplankton  composition  accom- 
lied  the  flooding  of  previously  landlocked 
nds.  Of  26  species  of  planktonic  Crustacea,  nine 
f>wed  no  chemical  limitations,  three  occurred 
Jy  in  acid  ponds,  six  only  in  alkaline,  and  eight 
ly  in  slightly  acid  and  alkaline  ponds.  That  un- 
orable  water  chemistry  was  responsible  for  cx- 
jsion  of  14  species  from  very  acid  areas  is  con- 
(ered  probable.  Standing  crop  was  generally 
ater  in  very  acid  than  in  slightly  acid  or  alkaline 
?ids.  Prcdation  and  flushing  of  both  zooplankton 
J  dissolved  and  suspended  organic  matter  may 
■  e  been  important  in  reducing  standing  crops  in 
nds  open  to  Georgian  Bay.  Community  stability 
s  generally  high  in  ponds  landlocked  for  some 
irs.  (Jones- Wisconsin) 
71-12085 


iTTOM    SEDIMENTS    OF    THE    LAKES    OF 
RIOUS  TROPHIC  TYPE, 

irsaw  Univ.  (  Poland).  Chair  of  Hydrobiology. 
l  Igor  Rybak. 

ologia  Polska,  Scria  A,  Vol   17,  No  35,  p  61  I- 
2.  1969.  29  fig.  6  tab.  97  ref. 

scriptors:    'Classification,    *Bottom    sediments, 
akes,  *Trophic  level.  Organic  matter.  Calcium, 
ergy.  Methodology,  Oxidation-reduction  poten- 
I,  Biochemical  oxygen  demand.  Indicators. 
:ntificrs:  'Mineralization,  Calorimetry,  Poland. 

nplcs  of  bottom  sediments  to  the  depth  of  5  cm 
re  collected  from  50  lakes  of  the  Baltic  lowlands 
J  Tatra  Mountains  of  Poland.  Determinations  in- 
ded  contents  of  organic  matter  and  calcium, 
Brimc try,  and  the  rate  of  mineralization  as  in- 
ated  by  oxygen  consumption.  The  calorific 
ues  of  sediments  were  closely  correlated  with 
phic  levels  of  the  lakes.  Sediments  of  stagnant 
ters  and  those  supporting  bottom  fauna  ex- 
tiled  a  very  high  oxygen  consumption.  (Wildc- 
sconsin ) 
M- 120X6 


iXICITY       AND      OXYGEN       DEMAND      OF 
CAVING  BARK, 

ernational    Pacific    Salmon    Fisheries    Commis- 

n.Cultus  Lake  (British  Columbia).  Cultus  Lake 

b. 

lies  A.  Servizi,  Dennis  W.  Martens,  and  Robert 

Gordon 

irnal  Water  Pollution  Control  Federation.  Vol 

No2.p  27X-292.  1971.  7  fig.  10  tab.  23  ref. 

scriptors:  'Lumbering.  'Bark.  'Toxicity.  Water 
lution  sources,  Biodegradation,  Biochemical  ox- 
n  demand.  Streams,  Salmon,  Fish  reproduction. 
.  Laboratory  tests.  Sockeve  salmon.  Sphaeroti- 
.  Mortility.  Dissolved  oxygen.  Coniferous  trees, 
iter  pollution  effects, 
ntificrs:  'Cultus  Lake  (British  Columbia). 

is  study  appraised  the  effect  of  bark  of 
liferous  trees  on  survival  of  sockeve  salmon  eggs 
I  fry.  oxygen  demand,  and  toxicity  1  rials  were 
iducted  in  gravel-filled  incubation  boxes  with 
m  water  velocities  and  two  bark  concentrations 
I  prolonged  oxygen  demand  of  bark,  develop- 
nt  of  Sphaerotilus  bacteria,  and  impregnation  of 
velly  substratum  suffocated  eggs  and  alevins. 
-•  mortality  was  particularly  great  at  a  high  tem- 
ature  (55F)  and  high  bark  concentration  (  1055 
volume)  Attention  is  called  to  possible  toxicity 
hydrogen  sulfide  and  other  deleterious  sub- 
net's released  in  the  process  of  bark  deconiposi- 
l.  (Wilde-Wisconsin) 
'1-120X7 


AN  ESTIMATION  OF  THE  MINIMUM  LEVEL 
OF  DISSOLVED  OXYGEN  IN  WATER 
REQUIRED  FOR  NORMAL  LIFE  OF  FISH, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Fishe- 
ries. 

Yasuo  Itazawa. 

Bulletin  of  the  Japanese  Society  of  Scientific  Fishe- 
ries, Vol  37,  No  4,  p  273-276,  1971.  1  fig,  1  tab,  16 
ref. 

Descriptors:  'Dissolved  oxygen,  'Fish,  'Oxygen 
requirements.  Ponds,  Fish  farming,  Temperature, 
Size,  Carbon  dioxide,  Diffusion,  Photosynthesis, 
Aeration,  Respiration,  Fish  management. 

In  order  to  estimate  the  required  volume  of  inflow- 
ing fresh  water  per  unit  time  for  the  carrying 
capacity  of  a  fish  pond  or  fish  farm,  knowledge  of 
the  minimum  level  of  dissolved  oxygen  in  water 
required  for  normal  life  (provisionally  named  'the 
critical  level  for  normal  life')  offish  is  needed.  The 
minimum  level  of  dissolved  oxygen  in  water, 
required  for  maintenance  of  the  oxygen  content  of 
arterial  blood  at  the  normal  level,  is  provisionally 
named  'the  critical  level  for  normal  value  of  arterial 
oxygen'.  Estimates  based  on  cultures  of  rainbow 
trout,  carp,  and  eel,  indicate  oxygen  required  for 
maintenance  of  arterial  blood  at  normal  level  and 
that  for  critical  level  for  normal  life  almost  coin- 
cide. Therefore,  'the  critical  level  for  normal  value 
of  arterial  oxygen'  is  considered  a  convenient  and 
reliable  substitute  for  'the  critical  level  for  normal 
life'.  This  method  may  be  substituted  for  the 
lengthly,  rather  difficult  method  of  keeping  dis- 
solved oxygen  at  constant  levels,  to  study  feeding 
and  growth  rate  of  fish  and  in  some  cases,  the 
reproductive  potential.  (Jones-Wisconsin) 
W71-1208X 


PRELIMINARY  CHARACTERIZATION  OF 
LAKES  IN  THE  EXPERIMENTAL  LAKES 
AREA,  NORTHWESTERN  ONTARIO,  USING 
DIATOM  OCCURRENCES  IN  SEDIMENTS, 

Fisheries    Research    Board    of  Canada,    Winnipeg 

(Manitoba).  Freshwater  Inst. 

John  G.  Stockner. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 

28.  No  2,  p  265-275,  1971.4  fig,  5  tab,  42  ref. 

Descriptors:  'Lakes,  'Classification,  'Diatoms, 
'Sediments,  Size,  Geomorphology,  Trophic  level, 
Phytoplankton,  Littoral,  Analysis,  Morphometry, 
Oligotrophy.  Mathematical  studies,  Eutrophica- 
tion,  Palynology,  Paleolimnology. 
Identifiers:  'Littoral  diatoms,  'Experimental  Lakes 
area,  'Northwestern  Ontario,  Canada,  Centrales, 
Cyclotella,  Melosira,  Araphidineae,  Latitudes, 
Biraphidineae,  Monoraphidineac,  Mesotrophic, 
Cladoceran,  Raphidioidinease 

Dominant  diatoms  assemblages  in  surface  sediment 
from  undisturbed  Precambrian  Shield  Lakes  of 
varying  morphometry  and  in  a  short  core  from  Ex- 
perimental Lakes  Area  (ELA)  lake  240  identified 
meaningful  baseline  data  for  assessing  future  natu- 
ral or  artificial  changes.  Diatoms  were  separated 
for  analysis  on  basis  of  habitat  preference,  into  lit- 
toral and  planktonic  groups.  Lakes  were  ranked  in 
order  of  increasing  relative  abundance  of  littoral 
diatoms  recovered  from  deepwater  surface  sedi- 
ment; correlation  was  found  between  abundance  of 
littoral  diatoms  in  deepwater  sediments  and 
morphometric  variables.  Centrales  was  the  domi- 
nant planktonic  group  at  all  sediment  depths  in 
most  FLA  lakes;  species  of  Cyclotella  and  Melosira 
were  the  dominant  diatoms.  Based  on  a  lake  clas- 
sification scheme  using  values  of  the  Araphidineae 
and  Centrales  ratio  from  sediment  diatom  counts. 
the  majority  of  ELA  lakes  were  classed  as 
oligotrophy:.  Analysis  of  a  155-cm  core  showed  lit- 
tle change  in  diatom  species  composition  over  the 
past  3000-4000  years.  The  dominant  diatoms  in 
sediment  of  lake  240  and  the  majority  of  FLA  lakes 
examined  were  similar  to  those  dominating  deep- 
water  sediments  of  well-studied  oligotrophy  lakes 
in  other  districts.  (Jones-Wisconsin  ) 
W7 1-12089 


CRUSTACEAN  PLANKTON  COMMUNITIES  IN 
FORTY-FIVE  LAKES  IN  THE  EXPERIMENTAL 
LAKES  AREA,  NORTHWESTERN  ONTARIO, 

Fisheries   Research   Board   of  Canada,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

Kazimierz  Patalas. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 

28,  No  2,  p  23  1  -244,  1971.5  fig,  6  tab,  27  ref. 

Descriptors:  'Crustaceans,  'Zooplankton,  'Dis- 
tribution patterns.  Depth,  Geomorphology,  Densi- 
ty, Indicators,  Daphnia,  Biological  communities, 
Copcpods,  Classification  (Biological),  Environ- 
mental gradient.  Histograms. 

Identifiers:  'Experimental         Lakes         Area, 

•Northwestern  Ontario,  Canada,  Calanoid 
copcpods,  Tropocyclops  prasinus  mexicanus,  Diap- 
tomus,  Cyclops  bicuspidatus,  Thomasi,  Cyclops 
vernalis,  Limnocalanus  macrurus,  Senacella  cala- 
noides,  Orthocyclops  modestus.  Morphometry, 
Bosmina  longirostris,  Epischura  lacustris,  Meso- 
cyclops  edax,  Holopedium  gibberum, 

Ceriodaphnia,  Chydorus  sphaericus, 

Diaphanosoma,  Leptodora  kindtii,  Alona  inter- 
media, Strcblocerus  serricaudatus. 

The  Experimental  Lakes  Area  (ELA)  was  studied 
to  determine  whether  characteristic  zooplankton 
communities  exist  in  various  lake  types.  Twenty- 
eight  crustacean  species  were  found.  Usually  the 
largest  deepest  lakes,  with  most  transparent  water, 
contained  the  highest  number  of  species  and 
highest  numbers  of  individuals.  Most  common  spe- 
cies were:  Bosmina  longirostris,  Tropocyclops 
prasinus  mexicanus,  Mesocyclops  edax,  Diaptomus 
minutus,  Holopedium  gibberum,  and  Cyclops 
bicuspidatus  thomasi.  Daphnids  were  scarce. 
Senecella  calacoides,  Limnocalanus  macrurus,  and 
Diaptomus  sicilis  were  confined  to  deeper  lakes. 
Diaptomus  oregonensis  was  found  mostly  in 
smaller  shallower  lakes  and  Diaptomus  leptopus  in 
very  small,  relatively  deep,  lakes.  Diaptomus  minu- 
tus and  C  b  thomasi,  though  widely  distributed, 
preferred  deeper  lakes,  whereas  T  p  mexicanus 
tended  towards  smaller  shallower  lakes.  Three 
dominants  per  lake  was  common;  simplest  commu- 
nity contained  one  cyclopoid,  although  one  cyclo- 
poid,  one  diaptomid,  and  one  cladoceran  were 
usual.  Four  community  types  were  distinguished, 
each  characteristic  for  specific  lake  size  and  depth 
Similarity  between  plankton  communities  of  ELA, 
southern  Ontario,  and  some  Great  Lakes  suggest 
that  all  belong  to  same  zoographical  area.  Most 
species  were  distributed  evenly  throughout  ELA  in- 
dicating relative  uniformity  of  the  area.  Lake 
morphology,  mainly,  determined  community  type. 
(Jones-Wisconsin  ) 
W7 1-12090 


EUTROPHICATION  AND  THE  CURRENT  CON- 
TROVERSY OVER  ITS  CAUSES  AND  CURES, 

Fisheries    Research    Board    of  Canada,    Winnipeg 

(Manitoba)    Freshwater  Inst. 

A.  L.  Hamilton. 

Presented    at    22nd    annual    convention.    Western 

Canada  Water  and  Sewage  Conference,  September 

23-25,   1970.  held  at  Winnipeg,  p  67-71,    1970.    I 

fig,  1  I  ref. 

Descriptors:  'Water  pollution  control,  'Eutrophi- 
cation,  'Water  pollution  sources.  Population,  In- 
dustries, Waste  disposal.  Monitoring,  Nutrients,  Al- 
gae, Insecticides.  Herbicides,  Heavy  metals.  Taste. 
Odor.  Recreation.  Phosphorus,  Carbon,  Lake  Eric, 
Detergents,  Lake  Ontario.  Tertiary  treatment.  In- 
ternational Joint  Commission. 

Identifiers:  Mercury.  Phosphorus  removal.  Lake 
Washington  (Wash). 

Acuteness  of  the  waste  disposal  problem  is  due  to 
both  population  and  industrial  growth.  Wastes 
emptied  into  aquatic  environments  belong  to  two 
broad  groups:  nutrients  which  stimulate  life  and 
toxic  substances  depressing  life.  The  first  pollu- 
tants, growth  stimulators,  contribute  to  eutrophica- 
tion.  the  major  symptoms  of  which  arc  accumula- 
tion of  algae,  reduced  transparency,  unpleasant 
taste  and  odor,  oxygen  deficits,  and  reductio-- 
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recreation  potential.  Majority  of  limnologists  sup- 
port the  argument  that  phosphorus  is  the  key  limit- 
ing nutrient  and  its  input  to  lakes  can  be  controlled 
more  effectively  than  that  of  other  nutrients.  Effi- 
cient and  relatively  inexpensive  methods  can 
remove  phosphorus  during  sewage  treatment,  and 
elimination  of  phosphates  from  detergents  would 
lower  costs  of  reducing  phosphorus  levels  in  ef- 
fluents. The  single  most  convincing  program  of 
practical  benefits  in  reducing  phosphorus  is  exem- 
plified by  the  diversion  of  sewage  around  Lake 
Washington,  providing  strong  evidence  that 
phosphates  were  the  limiting  nutrient  and  a  conclu- 
sive demonstration  that  eutrophication  was,  at  least 
in  this  instance,  a  reversible  process.  Various  argu- 
ments favoring  reduction  of  phosphorus  inputs  may 
not  be  entirely  conclusive  but  combined  they  con- 
stitute a  very  strong  case  for  taking  meaningful 
remedial  actions  -  now.  (Jones-Wisconsin) 
W71- 12091 


EFFECTS  OF  THERMAL  DISCHARGES  ON 
THE  CHEMICAL  PARAMETERS  OF  WATER 
QUALITY  AND  EUTROPHICATION, 

Wisconsin  Univ.,  Madison.  Water  Chemistry  Pro- 
gram. 

Fred  G.  Lee,  and  Gilman  D.  Veith. 
Pre-print:  Proceedings  International  Symposium  on 
the  Identification  and  Measurement  of  Pollutants 
in    the    Environment,    held    at    Ottawa,    Ontario, 
Canada,  June  1 97  1 .  27  p,  23  ref. 

Descriptors:  'Thermal  pollution,  "Chemical  reac- 
tions, *Water  quality,  'Chemical  properties, 
Eutrophication,  Water  temperature.  Water  pollu- 
tion effects.  Water  pollution  control,  Energy,  Dif- 
fusion, Thermodynamics,  Solubility,  Sorption, 
Pesticides,  Toxicity,  Dissolved  oxygen,  Lake 
Michigan,  Algae. 
Identifiers:  'Thermal  discharges. 

Depending  on  the  heat  assimilative  capacity  of  the 
receiving  water,  thermal  discharges  are  divided 
into  two  types:  those  elevating  water  temperature 
by  5  to  IOC  for  only  a  few  hours,  and  those  increas- 
ing the  temperature  for  several  days.  The  latter 
discharges  may  in  certain  instances  lead  to  deteri- 
oration of  water  quality-intensify  objectionable 
taste  and  odor,  increase  algal  blooms,  and  reduce 
DO  concentration.  The  adverse  effects  of  thermal 
discharges  can  particularly  be  expected  when  the 
temperature  is  increased  to  about  15  to  20C  in 
nutrient-enriched  waters.  (Wilde-Wisconsin) 
W71-I2092 


THE  PRIMARY  PRODUCTIVITY  AND  LIMIT- 
ING NUTRIENTS  OF  LITTLE  BROOKLYN 
LAKE, 

Wyoming      Univ.,      Laramie.      Water      Resources 
Research  Inst. 
John  F.  Wagner. 

MS  thesis,  1971.  1 09  p,  8  fig,  32  tab,  107  ref,  28  ap- 
pend. OWRR  A-00 1 -WYO  (38). 

Descriptors:  'Lakes,  'Primary  productivity,  'Fish 
management,  Phytoplankton,  Zooplankton,  Fish, 
Photosynthesis,  Carbon,  Absorption,  Nutrients, 
Trout,  Fertilization,  Statistical  methods,  Sedi- 
ments, Chelation. 

Identifiers:  Artificial  fertilization,  EDTA,  Little 
Brooklyn  Lake  (Wyo). 

The  primary  productivity  of  a  small  and  shallow  al- 
pine lake  was  determined  to  elucidate  the 
phytoplankton-zooplankton-fish  relationships.  The 
photosynthetic  uptake  of  carbon  by  phytoplankton 
and  autotrophic  bacteria  was  estimated  on  the  basis 
of  added  and  assimilated  C-14.  Additions  of  sedi- 
ment extract  and  EDTA  were  very  effective  in  in- 
creasing productivity  throughout  the  summer.  Cal- 
cium nitrate  and  di-potassium  phosphate  exerted  a 
short-lasting  stimulation,  but  ammonium  sulfate, 
potassium  carbonate,  and  potassium  hydroxide  in- 
hibited the  productivity.  Artificial  fertilization  is 
not  recommended  because  of  the  extremely  rapid 
removal  of  nutrients  by  drainage  and  fixation  by 
the  sediment.  (Wilde-Wisconsin) 
W 7 1- 1  2094 


SCHISTOSOMIASIS,  THE  DISEASE  OF 
SLOWED-DOWN  WATERS:  CONTROL  IN 
EGYPT  AND  THE  SUDAN, 

Michigan  Univ.,  Ann  Arbor.  Museum  of  Zoology. 
Henry  van  der  Schalie. 

Natural  History  Special  Supplement,  The  Ecologi- 
cal Aspects  of  International  Development  Con- 
ference, Conservation  Foundation,  Washington, 
D.C.,  and  Center  for  the  Biology  of  Natural 
Systems,  St.  Louis,  Missouri,  Dec  9-11,  1968,  p  62- 
65.  4  ref. 

Descriptors:  'Irrigation  effects,  'Human  diseases, 
•Snails,  'Parasitism,  'Foreign  countries,  Irrigation, 
Irrigation  canals.  Water  pollution,  Public  health, 
Ecology,  Environmental  sanitation,  Dams,  Life  cy- 
cles, Aquatic  animals,  Aquatic  plants. 
Identifiers:  'Africa,  'Egypt,  'Sudan,  'Schistomia- 
sis,  'Bilharziasis. 

Large  dams  in  Egypt  and  the  Sudan,  and  the  new  ir- 
rigation systems  they  supply,  have  caused  a  dra- 
matic increase  in  the  debilitating  human  disease, 
bilharziasis.  Bilharziasis  is  a  form  of  schistomiastic 
parasitism  in  which  parasitic  flukes  spend  part  of 
their  life  cycle  in  aquatic  snails,  and  are  contracted 
by  humans  coming  in  contact  with  infested  water. 
Man,  in  turn,  reinfests  the  water  by  means  of  urine 
and  feces  which  contain  free  swimming  forms  that 
seek  a  snail  host,  to  renew  the  cycle.  Areas  of  per- 
manent irrigation  such  as  deltas  have  always  had  an 
extremely  high  incidence  of  bilharziasis,  but  now 
that  the  dams  have  created  huge  areas  of  land 
under  permanent  irrigation,  the  disease  is  flourish- 
ing, along  with  the  host  snails  and  their  requisite 
food,  the  aquatic  vegetation  growing  in  the  canals. 
Control  by  sanitation  may  be  possible  in  the  Sudan, 
but  looks  doubtful  in  Egypt,  where  the  sanitary 
disposal  of  human  wastes  is  almost  impossible 
because  of  the  high  water  table.  ( Yensen-Arizona) 
W7I-12I36 
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For  primary  bibliographic  entry  see  Field  05G. 
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THERMAL  POLLUTION:  A  POTENTIAL 
THREAT  TO  OUR  AQUATIC  ENVIRONMENT, 

Maryland  Univ.,  College  Park.  Dept.  of  Mechani- 
cal Engineering. 
James  E.  A.  John. 

Environmental  Affairs,  Vol  1,  No  2,  p  287-298 
(1971).  1 2  p,  2  fig,  7  ref. 

Descriptors:  'Thermal  pollution,  'Cooling  water, 
♦Water  pollution  control,  'Water  pollution  effects, 
Water  pollution  sources,  Pollution  abatement, 
Water  pollution,  Cooling  towers.  Heated  water. 
Ponds,  Waste  water  disposal,  Water  reuse, 
Hydroelectric  plants,  Temperature,  Fishkill,  Fish 
reproduction,  Eutrophication,  Federal  govern- 
ment. State  goverments,  Legal  aspects.  Regulation, 
Environmental  effects. 

The  scope  of  the  thermal  pollution  problem  is  in- 
creasing due  to  the  expanding  need  for  cooling 
water  in  the  power  industry.  Cooling  water  uses  are 
described.  More  efficient  ways  are  needed  to 
disperse  heated  water  without  unduly  increasing 
the  temperature  levels  of  even  localized  areas  of 
rivers  or  lakes.  The  effects  of  thermal  pollution  are 
described.  The  possibility  of  damage  to  natural 
waterways  from  hot  water  discharges  has  en- 
couraged several  states  and  the  federal  government 
to  impose  regulations  restricting  the  maximum 
temperature  in  the  discharge  vicinities.  Various 
cooling  methods  are  detailed,  including  the  use  of 
cooling  towers  and  cooling  ponds,  and  the 
problems  associated  with  each  method  are 
discussed.  The  key  factor  in  the  control  of  thermal 
pollution  is  the  selection  of  a  suitable  power  plant 
site,  which  must  not  be  based  primarily  on 
economic  considerations.  The  effect  of  the  plant  on 
the  ecology  of  the  surrounding  area  must  be  con- 
sidered. Our  ultimate  goal,  attainable  with  modern 
technology,  should  be  to  utilize  power  plant  waste 
heat  for  the  benefit,  rather  than  the  detriment,  of 
man  and  his  environment.  ( Smiljanich-Florida ) 
W7I-I2I49 


EFFECTS  OF  MARINE  SEWAGE  DISPOSAL, 

Water   Pollution   Research   Lab.,  Stevenage  (E 

gland). 

E.  B  Pike,  and  M.  A.  Gameson 

Institute  of  Water  Pollution  Control,  ( Water  Pol 

tion  Research  Laboratory  Reprint  No   572;,  24 

Conference    paper    no.    4,    Annual    Conferen< 

Douglas,  Isle  of  Man,  Sept  16-19,  1969.  1 44  ref. 

Descriptors:  'Water  pollution  effects,  'Pub 
health,  'Ecological  distribution,  'Aesthetics,  Tc 
icity,  Diseases,  Waste  water  treatment,  Wa: 
water  disposal,  Waste  disposal,  Sewage  disposal. 
Identifiers:  Emotional  objection,  Diversity  index. 

Objections  to  disposal  of  sewage  by  discharge 
the  sea,  rivers  or  estuaries  fall  into  4  groups  Th< 
are  medical,  aesthetic,  ecological  and  the  err 
tional  objection  to  'swimming  in  sewage'.  Data  c 
lected  from  several  parts  of  the  world  over  a  peri 
of  1 0- 1  5  years  are  collated  to  determine  if  there  i 
sound  basis  for  these  objections.  The  data  indie; 
that  the  probability  of  contracting  a  serious  dise: 
by  swimming  in  sewage  polluted  water  is  so  small 
to  be  epidemiological!}'  undemonstrable.  Sh 
fisheries  need  unpolluted  water  due  to  the  ability 
the  shellfish  to  accumulate  pathogens.  Ecologii 
changes  are  not  likely  to  be  serious  except  on  I 
seabed  in  the  vicinity  of  the  outfall.  Aesthetic  c 
jections  can  be  overcome  by  screening  and  co 
minution  of  the  sewage  plus  locating  the  outfall 
least  400  m  to  sea.  There  is  no  valid  basis 
establishing  bacterial  standards,  and  existing  b; 
terial  standards  do  not  appear  to  be  based  on 
controvertible  evidence.  It  would  appi 
uneconomical  to  spend  millions  of  pounds 
better  treatment  or  longer  outfalls  solely  to  al 
unfounded  public  suspicions  or  to  further  redi 
un  undemonstrably  small  medical  risk.  (Goesslii 
Texas) 
W71-12180 


EFFECTS  OF  TOXIC  ORGANICS  < 
PHOTOSYNTHETIC  REOXYGENATION, 

Texas  Univ.,  Austin.  Center  for  Research  in  Wa 

Resources. 

Ju-Chang  Huang,  and  Earnest  F.  Gloyna. 

Technical  Report  No.  EHE-07-6701,  CRWR-: 

August   1967,   163  p,  64  fig,  24  tab,  78  ref.  El 

Grant  WP-00688-03. 

Descriptors:  'Reaeration,  'Chlorophyll,  *( 
ygenation,  'Toxicity,  Organic  compoun 
'Phenols,  Pesticides,  Oxidation  lagoons,  Alg 
Photosynthesis,  Dissolved  oxygen,  Laborati 
tests.  Temperature,  Waste  water  treatment. 

The  relative  toxicity  of  33  phenolic-type  co 
pounds  and  8  pesticides  was  investigated  to  det 
mine  the  extent  to  which  chlorophyll  inhibition 
certain  industrial  wastes  decreases  stream  dissolv 
oxygen  contents.  Phenolic-type  groups  indue 
those  with  mono-and  poly-substituted  groups  si 
as  -Br,  -CI,  -CH3,  -N02,  -NH2,  and  -OH.  Pesticii 
studied  included  DDT,  Lindane,  2,4-D,  sodium  s 
of  2,  4-D,  2,  45-T,  Dow  sodium  TCA,  Dow  Estei 
99,  and  Dow  formula  40.  Organic  compound  t 
icity  was  evaluated  in  two  ways.  First,  test  ti 
algal  cultures  were  grown  and  chemostated  at  2 
under  continuous  illumination  for  72  hours.  Kno 
solution,  including  the  Hutner-EDTA  micro  £ 
ment  system,  was  used  as  culture  medium,  am 
5%  carbon  dioxide  in  air  gas  was  blown  through 
supply  the  inorganic  carbon  source  and  the  mixi 
Secondly,  Warburg  manometric  techniques  w 
used  to  measure  gas  exchange  occuring  when  c 
bonate-bicarbonate  buffer  is  used  as  a  suspend 
fluid.  Results  showed  the  decrease  in  chloropl 
content  to  be  generally  logarithmic  to  toxic  orga 
concentration,  with  subsequent  suppressed  oxyj 
production.  Full  scale  tests  substantiated  these  ci 
elusions,  therefore  a  toxicity  compensation  fac 
must  be  introduced  into  design  equations  for  wa 
stabilization  ponds  receiving  toxic  organics.  (Lt 
ry-Texas) 
W7I-I2I83 


PENICILLIN  BY  THE  POUND, 

Margaret  E.  Duffy. 
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Environment,  Vol  II,  No  8,  1969,  p  14-21.  2  fig, 
40  ref. 

Descriptors:  *Animal  pathology,  Disease  re- 
sistance, 'Diseases,  Farm  wastes,  Beneficial  use, 
Poultry,  Regulation,  Feeds,  Cattle. 
Identifiers:  'Antibiotics,  Agricultural  uses,  Growth 
promotion.  Disease  prevention.  Hormones, 
•Penicillin,  Drugs,  Side  effects,  Therapeutic  value, 
Hemorrhages,  FDA. 

Antibiotics,  hormones  and  many  other  medicines 
used  to  treat  human  sickness  have  found  their  way 
into  agriculture.  The  drugs  are  used  to  treat  animal 
diseases,  to  promote  growth,  to  preserve  food  and 
to  protect  plants.  Far  more  antibiotics  are  used  on 
farms  than  in  hospitals,  and  the  growing  reliance  on 
these  and  other  medicines  in  agriculture  raises  a 
host  of  problems.  The  most  serious  of  these  may  be 
the  appearance  of  resistance  in  microbes  to  an- 
tibiotic treatment.  Most  of  the  antibiotics  used  in 
agriculture  are  added  to  the  feed  of  cattle,  pigs, 
chickens  and  lambs  in  order  to  promote  growth. 
Antibiotics  have  had  a  greater  effect  on  chickens 
and  pigs  raised  in  a  previously  occupied  and  there- 
fore unsanitary  environment  than  those  raised  in 
sanitized  or  new  quarters.  Prolonged  feeding  with 
antibiotics  has  more  than  once  been  reported  to 
result  in  a  decreased  growth  response  in  chicks. 
Antibiotics  do  not  promote  growth  in  germ-free 
animals.  Some  of  the  harmful  side  effects  are:  aller- 
gic and  toxic  effects  of  drugs,  alterations  in 
microbial  flora  which  can  cause  disease  and  the 
development  of  resistant  strains  of  micro-organ- 
isms. Animals  may  accumulate  antibiotics  in  blood 
and  muscle  tissue  when  given  antibiotics  in  their 
feed.  Hence,  antibiotics  may  find  their  way  into 
meat  products  if  animals  are  slaughtered  before  an- 
tibiotic residues  have  disappeared.  (Hazen-Iowa 
State  University) 
W7I-12237 


EFFECTS  OF  CHLORTETRACYCLINE  FEED- 
ING ON  BOVINE  RUMEN  MICROORGANISMS, 

Washington  State  Coll.,  Pullman.  Dept.  of  Bac- 
teriology. 

R.  E.  Hungate,  D.  W.  Fletcher,  and  I.  A.  Dyer. 
Journal  of  Animal  Science,  Vol  14,  1955,  p  997- 
1002.  1  fig,  3  tab,  7  ref. 

Descriptors:  'Ruminants,  'Feeds,  Laboratory 
tests,  Fermentation,  Inhibition,  Methane  bacteria, 
Microorganisms,  Pollutant  identification,  Water 
pollution  effects. 

Identifiers:  Manometric  experiments,  Chlortetra- 
cycline  feeding. 

Manometric  experiments  of  short  duration  were 
employed  to  measure  the  total  fermentation 
products  of  rumen  contents  from  chlortetracycline- 
fed  and  control  animals,  both  in  the  presence  and 
absence  of  additional  chlotetracycline.  Inhibition 
by  added  antibiotic  was  greater  in  the  control 
animals,  indicating  that  calortetracycline  feeding 
had  altered  the  composition  of  the  rumen  microbial 
population.  Methane  production  was  diminished  by 
the  added  chlortetracycline  but  ".his  was  probably  a 
secondary  result  from  inhibition  in  the  production 
of  the  intermediates,  hydrogen  and  formate.  The 
potential  for  microbial  activity  in  the  rumen  con- 
tents from  chlortetracycline-fed  steers  was  about 
the  same  as  in  the  controls.  The  rumen  micro-or- 
ganisms appear  to  be  somewhat  more  sensitive  to 
chlortetracycline  than  to  streptomycin.  (Hazen- 
Iowa  State) 
W7I-I2241 

5D.  Waste  Treatment  Processes 


THE  FEASIBILITY  OF  IRRIGATING  SOFT- 
WOOD AND  HARDWOOD  FOR  DISPOSAL  OF 
PAPERMILL  EFFLUENT, 

Louisiana  Tech.  Univ.,  Ruston.  Dept.  of  Agricul- 
tural Engineering. 
Charles  W.  Wilson. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  56 1 -U,  $3.00  in  paper  copy, 


$0.95  in  microfiche.  Paper  No  71  -  245,  1971  An- 
nual Meeting,  American  Society  of  Agricultural 
Engineers,  Washington  State  University,  Pullman, 
Wash.,  June  27-30,  1971.  31  p,  8  fig,  1  tab,  26  ref. 
OWRR  Project  A-013-LA  (2). 

Descriptors:  Waste  water  pollution,  Forests,  Wood, 
Wastes,  'Irrigation,  'Water  reuse.  Pollution  abate- 
ment, Costs,  Trees,  'Hardwood,  'Softwood,  'Pulp 
wastes,  Industrial  wastes,  Soil  analysis,  'Sprinkler 
irrigation,  Effluent,  Louisiana,  Salinity,  Sodium 
compounds.  Water  analysis,  Irrigation  systems. 
Identifiers:  Tree  growth,  Black  water,  White  water. 

The  feasibility  of  irrigating  trees  with  kraft  paper 
mill  effluent  to  reduce  stream  pollution  during  the 
low  flow  period  of  the  summer  months,  the  possible 
increase  in  tree  growth  due  to  this  irrigation  and 
possible  adverse  effects  on  the  soil  were  deter- 
mined. For  softwoods  the  possibility  of  disposing  of 
papermill  effluent  by  irrigation  seems  promising 
and  would  reduce  pollution  of  local  streams.  Cost 
of  the  sprinkler  system  studied  was  $137.00  per 
acre  per  year.  Black  water  and  white  water  could 
probably  be  used  in  the  ratio  that  they  are 
discharged  (80%  black  water  and  20%  white 
water).  With  the  bottomland  hardwoods  it  was 
determined  that  19.3  inches  of  papermill  effluent 
could  be  applied  during  the  summer  growing 
season.  However,  it  was  recommended  that  a  mix- 
ture of  90%  white  water  and  10%  black  water  be 
used  for  irrigation.  A  flood  irrigation  system  would 
cost  $7.43  per  year.  The  average  increase  relative 
to  hardwood  growth  was  found  to  be  approximately 
6  percent. 
W71-11644 


METHODS  OF  REMOVING  NITRATES  FROM 
WATER, 

Interagency  Agricultural  Waste  Water  Treatment 
Center,  Firebaugh,  Calif. 

For  primary  bibliographic  entry  see  Field  05C. 
W71-1  1698 


POTENTIALS  FOR  REUSE  OF  WASTEWATER 
IN  NORTH  CENTRAL  TEXAS, 

California  Inst,  of  Tech.  Pasadena.  W.  M.  Keck  En- 
gineering Labs. 
J.  E.  McKee. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  740-749, 
August  1971.  1  tab. 

Descriptors:  'Water  reuse,  'Municipal  wastes, 
'Cooling  water,  Reclaimed  water.  Water  pollution 
control.  Water  conservation,  Texas,  Waste  water 
treatment,  Sewage  treatment,  Tertiary  treatment, 
Water  management  (Applied). 
Identifiers:  Trinity  River  Basin  (Tex ). 

There  are  several  possible  ways  in  which  waste- 
water from  municipalities  may  be  reclaimed  and 
reused  so  as  to  minimize  the  need  for  imported 
water  in  North  Central  Texas.  The  rationale  for 
reuse  is  enhanced  by  the  fact  that  new  water  quality 
requirements  in  the  Trinity  River  system  will  neces- 
sitate a  very  high  degree  of  treatment  at  municipal 
sewage  plants,  just  for  discharge  to  surface  streams. 
The  potential  market  for  municipal  effluent  is  the 
stream-electric  power  industry.  Adequate  supplies 
of  condenser  cooling  water  are  difficult  to  obtain 
and  assure.  New  large  power  stations  might  ad- 
vantageously be  located  adjacent  to  municipal 
wastewater  treatment  plants,  to  utilize  effluent  as 
make-up  water  for  cooling  towers.  Treated  waste- 
water can  be  used  for  cooling  tower  make-up  with  a 
minimum  of  trouble,  with  a  considerable  saving  in 
overall  cost,  and  with  conservation  of  water  for 
other  uses.  (Knapp-USGS) 
W71-I  1738 


WASTE  DISPOSAL  AND  TREATMENT  IN  PER- 
MAFROST AREAS  -  A  BIBLIOGRAPHY. 

Department  of  Interior,  Washington,  D.C.  Office  of 

Library  Services. 

For  primary  bibliographic  entry  sec  Field  10. 

W7I-I  1789 


NITRIFICATION  AND  DENITRIFICATION  OF 
WASTE  WATER, 

Minnesota  Univ.,  Minneapolis.  Sanitary  Engineer- 
ing Div. 

Walter  K.  Johnson,  and  George  B.  Vania. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  350,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Minnesota  University,  Sanitary  En- 
gineering Report  No  1755,  January  1,  1971,  67  p, 
48  fig,  21  tab,  52  ref.  FWQA  Prog.  17010  FMX 
01/71 ,  Grant  No.  WP  01028. 

Descriptors:  'Nitrification,  'Denitrification,  Ac- 
tivated sludge,  Municipal  wastes,  Ammonia, 
Nitrogen,  Nitrates,  Eutrophication,  Temperature, 
Flow  rate,  Biochemical  oxygen  demand,  Sludge, 
Waste  water  treatment,  Tertiary  treatment. 
Identifiers:  *BOD  to  nitrogen  ratio,  Suspended 
solids. 

The  dentrification  portion  of  this  work  was  accom- 
plished by  continuous  flow  reactor,  a  gravity  solids- 
liquid  separator,  and  sludge  recycle.  A  portion  of 
the  raw  wastewater  was  added  as  an  external  car- 
bon source.  By  operating  two  completely  mixed 
biological  reactors  in  series  it  was  possible  to  ac- 
complish both  nitrification  and  denitrification. 
Aeration  times  of  7-9  hours  were  used  to  produce  a 
completely  nitrified  effluent  at  temperatures  as  low 
as  1 0- 1  2C.  Denitrification  was  accomplished  with  a 
1 .3  hour  mean  reaction  tank  detention  time  at  20C 
and  in  2.6  hours  at  IOC.  Effluent  ammonia  nitrogen 
was  that  amount  which  was  added  to  provide  a  car- 
bon source.  Therefore,  addition  of  wastes  with  little 
or  no  ammonia  nitrogen  as  a  carbon  source  would 
produce  an  effluent  nearly  devoid  of  ammonia 
nitrogen.  The  BOD  to  nitrogen  ratio  was  shown  to 
be  the  critical  parameter,  inasmuch  as  high  ratios 
would  produce  a  high  effluent  carbon  content,  and 
low  ratios  resulted  in  complete  denitrification. 
Keeping  the  ratio  constant  resulted  in  an  effluent 
nitrogen  concentration  well  below  1 .0  mg/l.  By  this 
same  analysis,  the  rate  of  nitrate  reduction  was 
shown  to  be  a  linear  function  of  the  sludge  loading 
rate.  (Lowry-Texas) 
W71-11792 


FLUID  BED  INCINERATION  OF  PETROLEUM 
REFINERY  WASTES. 

American  Oil  Co.,  Mandan,  N.D.  Mandan 
Refinery. 

Copy   available   from   GPO   Sup   Doc   as   EP210: 

1  2050  EKT  03/7 1 ,  $  1 .50;  microfiche  from  NTIS  as 
PB-202  570-U,  $0.95.  Water  Pollution  Control 
Research  Series,  March  1971.  HOp,  11  fig,  9  tab, 

2  ref.  EPA  Program  12050  EKT  03/71,  Grant  No. 
WPRD215-01-68. 

Descriptors:  Waste  water  treatment,  'Waste 
disposal,  'Oily  wastes,  'Incinerator,  Oxidation, 
Temperature,  Evaporation,  Thermal  insulation,  Air 
pollution,  Water  quality  control,  Chemical  oxygen 
demand,  Nozzles,  Sludge,  Particle  size. 
Identifiers:  'Fluidized  bed,  'Caustic,  Suspended 
solids.  Loading  rate. 

A  fluid  bed  incinerator  was  designed  for  the  Man- 
dan Refinery  of  American  Oil  Company,  by  the 
Copeland  Process  Corporation,  to  dispose  of  10 
Bbl/day  oil-water  separator  sludge,  10  Bbl/day 
emulsion  treating  sludge  and  10  Bbl/day  of  spent 
caustic  during  a  6  hour  day  for  9  months  of  the 
year.  During  the  3  remaining  months  an  additional 
10  Bbl/day  of  tank  washings  was  expected,  and  the 
incinerator  was  expected  to  operate  24  hours/day. 
The  unit  which  was  finally  installed  was  equipped 
with  supplemental  fuel  lines  for  start-up,  waste  feed 
injection  from  the  top  to  cool  the  effluent  fuel 
gases,  pressure  taps  for  operational  control,  and  an 
80  Bbl  sump  for  mixing.  Since  the  rate  at  which 
spent  caustic  can  be  incinerated  is  dependent  upon 
the  heat  content  of  the  oily  sludge,  initial  attempts 
to  mix  the  two  before  injection  were  abandoned  in 
favor  of  separate  feed  lines.  When  injected  above 
the  bed,  spent  caustic  could  be  charged  at  a  rate  of 
0.042  gal  of  total  feed/1000  BTU.  Stack  gases  were 
shown  to  contain  less  than  0. 1  ppm  of  S02,  no  CO 
when  the  02  content  was  in  excess  of  8%  and  only 
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2.2  volume  %  of  CO  when  the  oxygen  content  was 
5%.  The  effluent  water  contained  suspended  and 
dissolved  solids  and  COD,  but  cyclone  separator  ef- 
ficiency improvement  and  scrubber  water  recircu- 
lation show  promise  in  improving  the  effluent 
quality.  Operating  costs  were  reported  as  4.7 
cents/gallon  of  waste,  or  .095  cents/Bbl  of  crude  oil 
processed.  (Lowry-Texas) 
W71-II794 


EVALUATION  OF  A  NEW  ACID  MINE 
DRAINAGE  TREATMENT  PROCESS. 

Black.  Sivalls  and  Bryson,  Inc  ,  Pittsburgh,  Pa  Ap- 
plied Technology  Div. 

Copy  available  from  GPO  Sup  Doc  as  EP2I0: 
14010  DY  I  02/71,  $1.50;  microfiche  from  N.  IS  as 
PB-202  571-U,  $0.95.  Water  Pollution  Control 
Research  Series,  February  1971.  155  p,  60  fig,  27 
tab.  EPA  Program  14010  DYI02/7I,  14-12-529. 

Descriptors:  *Coal  mine  wastes,  'Acid  mine  water, 
•Water  reuse.  Computer  models.  Distillation, 
Reverse  osmosis.  Neutralization,  Lime,  Economic 
feasibility.  Technical  feasibility.  Cost  analysis. 
Temperature,  Sulfur  compounds,  *Waste  water 
treatment.  Mine  drainage. 

Identifiers:  *Combustion,  Slag,  Flux,  Carbon 
monoxide. 

A  two-stage  combustion  process  has  been 
developed  to  utilize  coal  refuse  in  the  renovation  of 
acid  mine  water  to  potable  water.  The  coal  refuse  is 
dissolved  in  molten  iron  so  that  combustion  takes 
place  only  at  the  surface.  Carbon  monoxide  formed 
there  is  also  burned.  Energy  supplied  by  the  com- 
bustion may  be  used  cither  for  distillation  or 
reverse  osmosis  units.  Although  the  coal  refuse  is 
usually  high  in  sulfur  content,  the  two  stages  of  the 
combustion  process  insure  that  the  sulfur  does  not 
escape  to  pollute  the  air,  since  the  refuse  sulfur  is 
eventually  trapped  in  the  slag  and  recovered  for 
sale.  Laboratory  evaluations  were  made  on  the 
various  components  of  the  processes,  and  from 
these  determinations  a  cost  estimate  was  formu- 
lated. Depending  on  the  composition  of  the  acid 
mine  water  (coal  refuse)  used  and  on  the  sulfur 
selling  price  ($20  to  $3U/ton).  the  breakeven  price 
for  water  for  a  5  MOD  plant  varies  from  $.42  to 
$.  16/1000  gal  when  a  I  4'/<  capital  interest  charge  is 
used.  It  is  recommended  that  the  kinetics  of  slag 
desulfurization,  calcium  sulfate  to  calcium  sulfide 
reduction,  and  carbon  solubility  rale  be  more 
thoroughly  investigated  and  elucidated  in  the 
laboratory,  along  with  an  evaluation  of  the  refrac- 
tories used.  After  these  investigations,  a  revision  in 
the  cost  estimates  should  be  possible.  (Lowry-Tex- 
as) 
W7I-1  1795 


ECONOMIC  DISPOSAL  OF  WASTE  SLUDGES 
FROM  WATER  TREATMENT  PLANTS, 

Virginia      Polytechnic      Inst       and      State      Univ., 

Bluckshurg.  Dcpl   of  Civil  Engineering 

P.  H.  King.  H    M    Bugg.J   W    Olver,  and  D.G. 

Argo. 

Available  from  the  National  Technical  Information 

Service   as   PB-202    562-U,   53.00   in   paper  copy. 

Completion    Report.    August     197  1      X    p.    7    ret. 

OWRR  A-030-VA  (2) 

Descriptors:  'Electrolytes.  'Sludge  treatment, 
'Sludge  disposal.  'Water  purification.  Separation 
techniques.  Filtration.  Waste  water  treatment.  Ef- 
fluents, Treatment  facilities.  Waste  disposal 
Identifiers  'Sludge  drying.  'Sludge  filtration. 
Pol)  nier  conditioning.  *  Polyclectroly  tes. 

I  he  disposal  of  sludges  resulting  from  conventional 
water  treatment  processes  such  as  coagulation,  sof- 
tening, and  filtration  were  examined  with  a  view  of 
developing  alternatives  to  disposal  by  dilution  in 
cases  where  water  quality  stream  standards  would 
he  violated  or  in  situations  where  disposal  to 
lagoona  would  he  infcaxihlc  due  to  land  costs  Par- 
ticufar   attention    was   given    to   the    parameters   of 

treatment  plant  operation  ami  in  sludge  condition- 


ing techniques  which  result  in  rapid  and  thorough 
sludge  dewatcring  on  either  open  sand  drying  beds 
or  through  use  of  vacuum  filters  The  use  of  newly 
developed  synthetic  organic  polyelectrolytcs  as  a 
conditioning  aid  was  investigated  The  economics 
of  alternative  methods  of  water  treatment  plant 
sludge  disposal  under  varying  conditions  were  eval- 
uated. 
W71-1  1X07 


ECONOMICS  OF  WASTEWATER  COLLEC- 
TION NETWORKS, 

Northwestern  Univ  ,  Evanston,  III.  Dcpt.  of  Civil 

Engineering 

Jarir  S.  Dajani,  and  Robert  S  Gcmmcll. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  4  I  X,  $3.00  in  paper  copy.  $0.95 

in  microfiche.  Illinois  Water  Resources  Center,  Ur- 

bana;  WRC  Research  Report  No.  43,  UILU-WRC- 

71-0043,   July    1971,    65p,    6   fig.    3    tab,    36    ref. 

OWRR  Project  A-042-ILL  (  1  ). 

Descriptors:  'Sewers,  'Costs,  Drainage  water. 
Waste  water  treatment,  'Optimization,  Model  stu- 
dies. Cities. 

Identifiers:  'Cost  functions,  'Urban  service  net- 
works, 'Public  works,  'Waste  water  collection, 
'Sewerlincs,  Urban  drainage. 

The  provision  of  wastewater  collection  services  is 
used  to  demonstrate  how  technological  relation- 
ships and  principles  of  microeconomics  can  be 
used  to  generate  normative  cost  functions  for 
urban  service  networks.  The  study  explores  both 
the  demand  for  the  service,  as  measured  by 
parameters  of  urban  development,  and  the  supply 
of  the  service,  as  determined  by  the  basic  technolo- 
gy of  providing  it.  A  wastewater  collection  network 
is  first  broken  down  into  its  basic  component:  the 
scwcrlinc  or  link  satisfying  a  linear  demand.  A 
scwcrline  cost  equation  is  empirically  obtained 
from  actual  bid  information.  The  concept  of  op- 
timization is  then  explored  with  respect  to  overall 
collection  networks.  Present  design  methodology 
and  recent  developments  in  both  network  layout 
and  design  are  explored.  The  problem  of  the  op- 
timal choice  of  a  mix  of  diameters  and  slopes  for  a 
given  network,  and  a  specific  set  of  economic  and 
technological  inputs,  is  fitted  to  a  separable  convex 
programming  framework,  for  which  a  global  op- 
timal solution  can  be  obtained  using  existing  com- 
mercial computer  programs.  The  nature  of  an 
areally  distributed  demand  is  dependent  on  the 
type  of  urban  development  generating  it  Popula- 
tion, area  and  density  are  basic  parameters  for  the 
measurement  of  urban  settlements.  Following  a 
review  of  relevant  research  methodologies  and 
concepts,  a  160-Acre  experimental  module  is 
presented  as  a  basis  for  the  development  of  norma- 
tive network  cost  models.  Different  population 
densities  and  subdivision  patterns  can  be  superim- 
posed on  this  module  in  a  controlled  environment. 
W7I-1  1X61 


SECOND  ANNUAL  REPORT  -  OPERATION  OF 
THE  MULTI-STAGE  FLASH  DISTILLATION 
PLANT  SAN  DIEGO,  CALIFORNIA. 

Catalytic  Construction  Co..  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  03A. 
W7I-I  1X69 


OPERATION     OF     THE      MULTI     -     EFFECT 
MULTI-STAGE  FLASH  DISTILLATION  PLANT 
(CLAIR  ENGLE),  FOURTH  REPORT  (SEMI-AN- 
NUAL), SAN  DIEGO,  CALIFORNIA. 
Catalytic  Construction  Co.,  Philadelphia,  Pa 
For  primary  bibliographic  entry  sec  field  03A 
W7I-I  1X70 


POPULATION  DESCRIPTION  OF  THE  NON- 
MKTHANOGENIC  PHASE  OF  ANAEROBIC 
DIGESTION:  I.  ISOLATION,  CHARACTERIZA- 
TION AND  IDENTIFICATION  OF  NUMERI- 
CALLY IMPORTANT  BACTERIA, 
National  Inst  for  Water  Research,  Pretoria  (South 
Africa) 


For  primary  bibliographic  entry  see  Field  05 A 
W7I-I  1875 


VIRUS  STUDIES  ON  THE  WINDHOEK  WASTI 
WATER  RECLAMATION  PLANT  ISOLTI 
WEST  AFRICA), 

National  Inst   for  Water  Research,  Pretoria  (Sou1 

Africa) 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-I  1913 


SEWERAGE  PROJECT  NUMBER  WPC-ILL 
754  SUBMITTED  BY  NORTH  SHORE  SAMT/ 
RY  DISTRICT,  WAUKEGAN,  ILLINOIS. 

Environmental    Protection    Agency.   Chicago,   I 

Water  Quality  Office 

For  primary  bibliographic  entry  see  Field  05C. 

W71-I  1948 


IDENTIFICATION  AND  SURFACTAN 

DEGRADING  ABILITY  OF  BACTERIA-'STAf 
DARD'  SHAKE  FASK  INOCULUM, 

Army     Natick     Lab  ,     Natick,    Mass.     Pioncerir. 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 
W71-I  1954 


COLLECTION  OF  OIL  SLICKS, 

Massachusetts  Inst,  of  Tech.,  Cambridge    Dept.  i 
Civil  Engineering 

For  primary  bibliographic  entry  sec  Field  05G. 
W71-1  1989 


CARBON    COLUMN    OPERATION    IN    WAST 
WATER  TREATMENT, 

Syracuse  Univ.  NY.  Dcpt.  of  Chemical  Engmeei 

ing  and  Metallurgy. 

Christopher  Vanier.  and  Chi  Tien. 

Available  from  the  National  Technical  Informatio 

Service  as  PB-202  579.  $3.00  in  paper  copy,  $0.9 

in   microfiche    Water   Pollution  Control   Rcsearc 

Series,  November  1970,  7  1  p,  10  fig,  X  tab.  53  re 

EPA-WQO  Project  17020  DZO  I  1/70. 

Descriptors:  'Activated  carbon,  'Waste  wate 
treatment,  'Mathematical  models.  Compute 
models.  Numerical  analysis.  Filtration,  Adsorptior 
Diffusion,  'Simulation  analysis.  'Model  studies. 
Identifiers:  'Algorithm.  Backwashing.  Regcnery 
tion. 

The  Adsorption  and  filtration  of  waste  water  in  a 
isothermal  column  of  granular  activated  carbon  hu 
been  mathematically  modeled.  Based  on  thi 
model,  a  simulation  program  was  prepared  ani 
coded  in  Fortran  IV  to  be  run  on  the  IBM  360/5' 
level  G  compiler.  A  separate  companion  study  wa 
conducted  on  the  filtration  of  a  clay  suspension  ii 
an  activated  carbon  bed  to  provide  a  filtration  rat 
equation.  The  equation  so  obtained  was  then  as 
sumed  to  represent  the  filtration  rate  equation  o 
the  wastewater.  Adsorption,  was  considered  to  h 
controlled  by  a  combination  of  liquid  phase  diffu 
sion  and  intraparticle  diffusion.  These  twi 
phenomena  were  then  approximated  by  a  soiii 
phase  rate  expression  based  upon  Glucckauf 
linear  driving  force  In  addition  to  adsorption  am 
nitrations,  the  effects  of  backwashing  am 
regeneration  were  also  included  in  the  model.  P 
newly  developed  algorithm  was  used  for  the  numer 
ical  integration  of  the  pertinent  characteristic  nor 
mal  hyperbolic  equations  The  design  of  the  pro 
gram  allowed  a  clear  separation  of  calculatioi 
framework  and  column  model  This  separation  wa 
made  to  permit  new  discoveries  and  new  theoric 
to  be  adapted  to  the  hasic  program  with  minima 
difficulty.  The  incompleteness  and  uncertainty  o 
current  theories  of  the  carbon  contact  process  wil 
almost  certainly  make  the  ease  of  adaption  thi 
most  important  feature  of  the  program  (lowry 
Texas) 
W7I-I203X 


58 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


THE  SOIL  FILTER:  A  TREATMENT  PROCESS 
FOR  REMOVAL  OF  ODOROUS  GASES, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engineer- 
ing. 

,3ale  A.  Carlson,  Curtis  Leiser,  and  Robert 
jumerman. 

Available  from  the  National  Technical  Information 
iervice  as  PB-202  580,  $3.00  in  paper  copy,  $0.95 
n  microfiche.  Final  Report,  February  1970,  100  p, 
Ig  fig,  1  I  tab,  5  ref.  Grant  EPA  Program  1  7020-- 
12/70.  WP  00883-03. 

descriptors:  "Odors,  "Aesthetics,  Biodegradation. 
Anaerobic  conditions.  Hydrogen  sulfide,  Microor- 
ganisms, Filtration,  Adsorption,  Moisture,  Flow 
ate.  Saturation,  Solubility,  Waste  treatment, 
dentifiers:  "Soil  filters,  "Surface  catalysis, 
luspended  solids. 

Vhile  the  removal  of  odors  emitted  from  various 
ocations  in  sewage  collection  systems  by  pumping 
he  gases  through  a  soil  filter  has  been  well  docu- 
mented, the  actual  removal  mechanisms  remained 

0  be  established.  The  experiments  performed  in- 
olved  variation  of  the  average  particle  size  and 
noisture  content  of  the  filters,  and  further  experi- 
nents  were  also  performed  with  sterile  soil.  It  was 
etermined  that  the  soil  filter  was  particularly  cf- 
ective  in  the  removal  of  polar  gases  such  as 
ydrogen  sulfide  and  methyl  mercaptan  from  waste 
(reams.  At  hydrogen  sulfide  concentrations  in  cx- 
ess  of  100  mg/l  the  biological  removal 
lechanisms  were  not  significantly  operative,  and 
hemic  a]  removal  mechanisms  appeared  to  prevail. 

1  dry  sterile  soil,  adsorption  coupled  with  surface 
atalysis  reactions  were  found  to  be  the  prcdomi- 
ant  mechanisms  for  removal.  For  low  gas  concen- 
•ations  (less  than  100  mg/l  H2S)  the  biological 
entoval  mechanisms  were  predominant  and  wet 
ill  was  preferred.  Moist  loam  soil  was  able  to 
:movc  100%  of  a  775  mg/l  mercaptan,  in  quanli- 
csof  .85  liter  per  cu.  ft.  of  soil/week.  Methane  was 
ot  removed  in  any  case.  With  proper  design  and 
kre,  soil  filters  operated  in  a  range  favorable  for 
ic  growth  of  microorganisms  can  be  operated  in- 
cflnitcly.  ( Lowry-Texas) 

/7I-I2039 


'PTIMAL  PLANS  FOR  THE  CAPACITY  EX- 
ANSION  OF  A  MUNICIPAL  WATER  TREAT- 
IENT-DISTRIBUTION  SYSTEM, 

linois  Univ.,  Urbana,  Dept.  of  Business  Adminis- 

ation. 

irohide  Hinomoto. 

linois  Water  Resources  Center.  Urbana.  Research 

eport  No.  39.  45  p.  5  fig.  7  tab.  33  rcf. 

escriptors:  "Linear  programming,  "Optimization, 
atcr  resources  development.  Water  storage, 
atcr  supply.  Water  purification.  "Water  distribu- 
>n.  Equalizing  reservoirs.  Cost  analysis.  Adminis- 
ution.  Water  demand.  Water  utilization.  Mathc- 
atical  models.  Reservoirs.  Illinois.  "Water  treat- 
ent. 
entifiers:  "Champaign-Urbana  (III). 

'pulation  increases  and  rises  in  the  living  stan- 
irds  of  the  increased  population  have  stimulated 
en  higher  water  demands  for  residential  areas  in 
lies.  The  economies  of  scale,  which  lower  the  cost 
r  unit  volume  with  increasing  facility  size,  have 
cessitatcd  much  planning  and  construction  with 
turc  needs  in  mind,  requiring  the  formulation  of  a 
pacity  expansion  model.  The  model  assumes 
vcral  conditions,  namely:  (  I  )  the  scale  effects  in 
th  capital  and  operating  costs  of  a  treatment 
Hit  or  distribution  reservoir  are  represented  by 
ncavc  functions  of  capacity  in  exponential  form; 
)  demand  continuously  increases  over  a  finite 
riod  beyond  which  it  stays  at  the  maximum  level 
ained  at  the  end  of  the  period:  and  (3)  facilities 
isting  at  the  outset  and  those  installed  during  the 
inning  period  are  placed  by  permanent  chains  of 
:ililies  identical  with  them.  Minimization  of  total 
st  of  investment  and  operation  and  a  set  of  con- 
Bits  on  the  treatment  and  storage  capacities  are 
:  basis  for  the  model  formulation.  The  demands 
be  satisfied  include  the  expected  daily  maximum 


demand,  equalization  during  the  daily  peak  period, 
and  fire  fighting.  As  an  example,  the  model  was  ap- 
plied in  the  Champaign-Urbana  area  in  Illinois.  The 
period  1970  to  1985  was  used  for  forecasting  de- 
mands and  planning  new  installations,  and  an  in- 
terpretation of  the  results  is  presented.  (Lowry- 
Texas) 
W7  1-1  2040 


RENDERING    DESALINATED    WATER    POTA- 
BLE, 

Scientific  Research  Inst,  of  Water  Transport  Hy- 
giene, Moscow  ( USSR ). 

For  primary  bibliographic  entry  see  Field  03A. 
W71-I204I 


ELIMINATION  OF  CERTAIN  ENTERIC 
VIRUSES  AND  BACTERIA  FROM  SEWAGE  IN 
A  CIRCULATORY  OXIDIZING  CHANNEL, 

Meditsinskii  lnstitut,  Kiev  (USSR). 

E.  I.  Goncharuk,  L.  V.  Grigoreva,  T.  V.  Bei,  E.  V. 

Shulyak,  and  G.  M.  Korchak. 

Hygiene  and  Sanitation,  ( Russian  Translation ),  Vol 

35,  No  1,  January  1970,  p  36-41. 

Descriptors:  "Activated  sludge,  "Bacteria, 
"Viruses,  Viricides,  Oxidation,  Sludge,  Adsorption, 
Fermentation,  Analytical  techniques,  E.  Coli, 
Microorganism,  Disinfection,  Organic  loading, 
Public  health.  Diseases,  Water  quality  control. 
Waste  water  treatment. 

Identifiers:  "Circulatory  oxidizing  channel,  Plaque 
forming  units.  Phage. 

A  laboratory  scale,  15  liter  model  of  a  circulatory 
oxidizing  channel  (COC)  was  used  to  study  the  effi- 
ciency of  the  COC  in  removing  pathogenic 
microorganisms.  The  unit  was  filled  with  a  mixture 
of  fresh  sewage  and  activated  sludge  to  which  Cox- 
sackie  B-5  enteroviruses  ECHO  19  viruses,  coli 
bacteriophage,  and  E.  coli,  serotype  0 1  1  I ,  were 
added  in  varying  amounts.  Parameters  of  the  in- 
fluent sewage  included:  (  1  )  BOD5  of  100-!56mg/l; 
(2)  ammonium  nitrogen  14.9-28  mg/l;  (3)  no 
nitrates  or  nitrites;  (4)  microbial  count  of 
2,940.000-4,200,000;  and  (5  )  coli  titer  of  100.000 
-  1,000,000.  A  three  liter  flask  containing  the  same 
mixture  of  sewage  and  microorganisms  was  used  as 
a  control.  Samples  were  taken  from  the  COC  at 
3,6,12,  and  24  hours  after  innoculation,  and  then 
on  the  2nd,  3rd,  5th.  7th,  9th,  days,  etc.,  until  two 
negative  results  of  microorganism  presence  were 
obtained.  Coxsackie  B-5  and  ECHO  19  viruses 
were  eliminated  from  the  COC  in  24  and  48  hours 
respectively.  Sewage  seeded  with  50  and  6000-7 
000  plaque  forming  units  (PFU)  of  E.  coli  bac- 
teriophage was  free  of  bacteriophage  after  1  2  and 
16  hours  respectively.  However,  pathogenic  sero- 
types of  E.  coli  were  recovered  for  3-7  days  from  an 
initial  contamination  of  1  million/liter,  and  for  15- 
18  days  for  a  contamination  of  100  million/liter, 
coxsackie  B-5.  ECHO  19,  and  E.  coli  bac- 
teriophage were  recovered  from  the  active  slime  on 
the  3rd,  5th.  and  from  15  to  25  days  respectively. 
Two  days  detention  in  a  COC  was  shown  to  be 
highly  effective  in  microorganism  removal,  but  dis- 
infection of  treated  effluent  is  still  an  obligatory 
measure  to  guard  against  pathogenic  releases  to 
receiving  waters  during  periods  of  system  upset, 
etc.  (Lowry-Texas) 
W7  1-12043 


EFFICIENCY  OF  WATER   POLLUTION   CON- 
TROL IN  SHALE-PROCESSING  COMBINES, 

Estonskii  lnstitut  Eksperimentalnoi  i  Linicheskoi 

Meditsiny ,  Tallinn  ( USSR ). 

I.  A.  Veldre. 

Hygiene  and  Sanitation,  (Russian  Translation),  Vol 

34,  No  12,  p  41  3-41  7,  December  1969.  3  tab. 

Descriptors:  "Oil  shale,  "Oil  wastes.  Phenols, 
Color,  Odors,  Separation  techniques.  Filtration, 
Biodegradation,  Biochemical  oxygen  demand,  In- 
dustrial wastes.  Water  re-use.  Waste  water  treat- 
ment. 
Identifiers:  "Tar. 

Tar  waters  from  several  shale  processing  plants  in 
Russia  were  analyzed  and  found  to  contain:  ( 1 )  a 
phenolic  odor  intensity  of  '4-5  points';  ( 2 )  a  brown- 
yellow  or  cinnamon  color;  (3)  an  olfactory 
threshold  at  a  dilution  of  1:4000  to  1:10,000;  and 
(4)  a  color  threshold  of  1:200-1:500.  BOD  averaged 
8000-9000  mg/l  but  was  as  high  as  14,000  mg/l. 
These  effluents  are  dephcnolized  by  extraction 
with  butylacetate  and  then  detarred  in  three  stages 
to  a  residual  tar  content  of  10-35  mg/l  (detarring 
efficiency  is  approximately  97%),  and  then  mixed 
with  domestic  and  other  plant  wastes  for  biological 
treatment.  The  effluents  from  the  Kokhtla-Yarve 
complex  pass  into  the  Gulf  of  Finland  with  a 
phenolic  odor  of  '2-3  points',  a  yellowish  color,  2-4 
mg/l  monohydric  and  30-40  mg/l  dihydric  phenols, 
and  50-60  mg/l  BOD.  Other  processors  produce 
wastes  of  similar  characteristics.  In  each  instance, 
the  removals  are  not  sufficient  to  prevent  pollution 
nuisance  in  the  receiving  waters.  In  each  instance, 
in-plant  housekeeping  and  re-use  of  water  have 
been  suggested  as  beneficial  in  reducing  pollutional 
loads,  and  most  of  the  current  efforts  are  being 
directed  to  that  end.  (Lowry-Texas) 
W7  1-1  2049 


PROCESSING  OF  WATER  WITH  POTASSIUM 
PERMANGANATE  FOR  THE  ELIMINATION 
OF  TASTES  AND  ODORS, 

For  primary  bibliographic  entry  see  Field  05F. 
W7  I- 12045 


NEW  DATA  ON  THE  MECHANISM  OF  DISIN- 
FECTION OF  DRINKING  WATER  BY 
CHLORINE  AND  GAMMA  RADIATION, 

Moscow  Medical  Inst.  Dept   of  Environmental  Hy- 
giene (USSR) 
For  primary  bibliographic  entry  see  Field  05F. 

W71-I2048 


THE  ROLE  OF  CONTACT  STABILIZATION  IN 
THE  TREATMENT  OF  INDUSTRIAL  WASTE- 
WATER AND  SEWAGE:  A  PROGRESS  RE- 
PORT, 

Water  Pollution   Research   Lab.,  Stevenage  (Eng- 

oand ). 

A.  G.  Boon. 

Water  Pollution  Research  Laboratory,  Report  No 

559.  19  p.  5  fig,  9  tab,  19  ref. 

Descriptors:  "Activated  sludge.  "Pilot  plants.  Ab- 
sorption. Adsorption,  Aeration,  Oxidation.  Organic 
loading.  Colloids,  Industrial  wastes.  Domestic 
wastes,  "Waste  water  treatment,  "Treatment  facili- 
ties. 
Identifiers:  "Biosorption,  "Contact  stabilization. 

Contact   stabilization    pilot    plants   were   fed   milk 
processing  wastes,  spent   metabolite   wastes   from 
the  pharmaceutical  industry,  and  domestic  sewage. 
A  conventional  activated  sludge  pilot  plant  was  fed 
the   same  sewage   feed   for  a  direct  comparison. 
Since   initial,   rapid   adsorption   and   absorption   of 
suspended    or    collodial    matter    has    been    docu- 
mented as  the  primary  advantage  of  the  contact 
stabilization   modification,   the   process  should   be 
particularly  suited  to  the  two  industrial  wastes,  and 
somewhat  less  suitable  for  domestic  wastes.  Analy- 
sis showed   the   BOD   of  the   milk   wastes   to   be 
reduced  by  65%  with  a  0.8  hour  contact  time,  a  3.3 
hour     reaeration     time,     and     .65     Kg     BOD/Kg 
sludge/day     at     20     C     and      1.16     Kg     BOD/Kg 
sludge/day  at  25  C.  50  to  86%  BOD  reduction  of 
spent  metabolite  wastes  was  accomplished  at  con- 
tact times  from  0.5  to   1.6  hours,  reaeration  times 
from    1.6   to   4   hours,   and   loadings  for  the   86% 
removal  of  .34  Kg  BOD/Kg  sludge/day.  Similar  per- 
formance was  experienced  for  both  methods  with 
the  domestic  sewage.  However,  the  detrimental  ef- 
fects of  over-aeration  of  the  sludge  were  noted  and 
reaeration  time  adjusted.  Individual  studies  must  be 
performed     to    determine    optimal     contact    and 
reaeration  times  for  each  waste.  Research  subject- 
ing both  pilot  plants  to:  (  I  )  a  wider  range  of  SOD 
loading;  (2)  hydraulic  loading  variations;  (3)  in- 
hibitory substances;  and  (4)  treatment  before  pri- 
mary sedimentation,  is  continuing.  ( Lowry-Texas) 
W7  1-12050 
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MODERN  METHODS  OF  DISPOSAL  OF 
SLUDGE, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

J.  D.  Swanwick. 

Journal  of  the  Institution  of  Municipal  Engineers, 
Vol  96,  No  3,  p  77-80,  1969.  2  fig,  17ref. 

Descriptors:  'Sludge,  'Sludge  disposal,  Municipal 
wastes,  Sedimentation,  Coagulation,  Dewatering, 
Centrifugation,  Oxidation,  Incineration,  Anaerobic 
digestion,  Temperature,  Pressure,  Toxicity,  Deter- 
gents, Land  reclamation,  'Waste  treatment, 
♦Waste  disposal. 

Approximately  75%  of  the  incoming  suspended 
solids  to  a  municipal  sewage  treatment  plant  is 
removed  by  primary  sedimentation.  Disposal  of  this 
material,  usually  less  than  0.5%  of  the  incoming 
volume,  accounts  for  1/3  of  the  total  cost  of  sewage 
treatment.  Anaerobic  digestion  is  by  far  the  most 
widely  known  and  widely  used  method  of  reducing 
the  volume  of  sludge  to  be  disposed  of.  However, 
wet  air  oxidation  has  been  successfully  practiced  at 
several  installations  in  the  United  States.  Reduc- 
tions of  as  much  as  96%  of  the  insoluble  volatile 
matter  have  been  reported.  In  addition,  batteries  of 
heat  exchangers  to  recover  heat  from  the  treated 
sludge,  and  a  turbine  to  recover  energy  as  electrici- 
ty from  depressurization  of  the  waste  gases  allow 
the  Chicago  plant  to  supply  79%  of  its  own  power 
when  operating  on  a  3.0%  solids  average  of  the 
feed  sludge.  When  using  a  4.4%  solids  content 
sludge,  the  plant  would  be  totally  self-contained. 
Heat  treatment  and  centrifugation  are  also  gaining 
favor  in  the  battle  to  reduce  sludge  volume.  After 
volume  reduction,  present  final  disposal  methods 
are  currently  limited  to  landfill,  sea  disposal,  or 
agricultural  use  on  crop  land.  However,  research  is 
continuing  in  incineration  and  other  methods. 
(Lowry-Texas) 
W71-I205I 


OZONATION,  NEXT  STOP  TO  WATER  PURIFI- 
CATION, 

For  primary  bibliographic  entry  see  Field  05F. 
W7I-I2052 


FUNDAMENTALS  OF  ION  EXCHANGE  IN 
WATER  TREATMENT, 

Diamond  Shamroch  Chemical  Co.,  Redwood  City, 

Calif. 

C.  S.  Parks,  and  I.  M.  Abrams. 

Heating,  Piping  and  Air  Conditioning,  Vol  42,  No 

8,  p  98-102,  August  1970.  9  fig,  3  tab. 

Descriptors:  'Ion  exchange,  'Water  purification. 
Industrial  wastes.  Industrial  water,  Anion 
exchange.  Cation  exchange,  Dcmineralization 
resins.  Separation  techniques,  Tertiary  treatment, 
Water  softening.  Analytical  techniques,  Calcium 
carbonate.  Calcium,  Magnesium,  Alkalinity,  Acidi- 
ty, Hydrogen  ion  concentration.  Neutralization, 
Design  criteria,  Cost  analysis.  Water  treatment. 
Identifiers:  'Equivalents,  Chloride  cycle  ion 
exchange,  Exchange  resins. 

Ion  exchange  is  a  phenomenon  which  has  applica- 
tions in  the  treatment  of  water.  A  water  analysis 
with  the  amounts  of  impurities  expressed  as  their 
calcium  carbonate  equivalents  is  required  in  order 
to  design  an  ion  exchange  installation  for  water 
treatment.  One  type  of  ion  exchange  water  treat- 
ment is  used  industrially  when  hard  water  must  be 
softened  by  passage  through  a  column  of  cation 
exchange  resin  in  the  sodium  form.  The  sodium  on 
the  resin  replaces  calcium  and  magnesium  ions. 
Another  type  of  ion  exchange  treatment  is  needed 
to  reduce  the  alkalinity  in  water.  All  the  systems  for 
reduction  of  alkalinity  involve  the  use  of  either 
chloride  cycle  anion  exchange  or  the  use  of  weakly 
acidic  cation  exchange  resin  and/or  strongly  acidic 
cation  exchange  resin.  Ion  exchange  also  could  be 
useful  in  demineralization  of  water  which  is  needed 
for  the  treatment  processes  in  which  extremely 
high  purity  water  is  desired.  This  is  accomplished 
by  passage  of  water  through  both  cation  and  anion 
exchange  resins.  The  methods  for  doing  this  arc 


many  and  varied.  Consultation  with  water  treat- 
ment equipment  manufacturers  or  design  engineers 
when  selecting  the  proper  ion  exchange  systems 
and  resins  should  be  a  matter  of  course.  (Atkins- 
Texas) 
W71-I2053 


AN    ASSESSMENT   OF   POLYELECTROLYTES 
FOR  SLUDGE  CONDITIONING  AT 

WORTHING, 

Borough  of  Worthing  ( England). 

R.  E.  Sleeth. 

Water  Pollution  Control,  Vol  69,  No  I,  p  31-38.  4 

fig,  3  tab,  1  ref. 

Descriptors:  'Sludge,  'Dewatering,  'Cost  com- 
parisons, Lime,  Filtration,  Mixing,  Storage,  Waste 
water  treatment,  'Electrolytes,  Sludge  treatment. 
Identifiers:  'Polyelectrolytes,  'Sludge  condition- 
ing, Floccotan,  Decapol,  Reten,  Magnafloc, 
'Worthing  (Great  Britain). 

Reten,  Floccotan,  Magnafloc,  and  Decapol  were 
studied  in  full  scale  plant  experiments  to  assess 
their  relative  merits  for  sludge  conditioning.  Sludge 
was  collected  from  two  treatment  plants,  one  with  a 
1 .3  mgd  capacity,  and  one  of  4.8  mgd  capacity.  The 
tests  were  performed  to  determine  the  validity  of 
claims  made  about  the  polyelectrolytes.  These  ad- 
vantages included:  ( 1 )  polyelectrolytes  are  inert 
and  they  would  be  less  susceptible  to  bacterial  in- 
hibition; (2)  only  a  single  chemical  would  be  used, 
facilitating  control;  (3)  reduced  chemical  dosages 
would  reduce  storage  requirements;  (4)  polyelec- 
trolytes, in  a  clean  white  powder  form,  would  im- 
prove handling  conditions;  and  (5)  existing  plants 
could  use  polyelectrolytes  without  extensive 
modification.  Disadvantages  known  to  exist  were: 
( 1 )  a  special  procedure  was  needed  to  prepare 
solutions  of  the  chemical  for  introduction  to  the 
waste;  and  (2)  difficulties  might  be  encountered  in 
controlling  the  addition  of  small  amounts  of  an  ex- 
pensive material.  Test  results  showed  that  all 
polyelectrolytes  performed  better  than  lime  and 
copperas,  with  Floccotan  being  the  optimum  for 
this  particular  application.  In  addition,  estimated 
savings  based  on  initial  performance  would  be  ap- 
proximately 1500  pounds  per  year.  The  validity  of 
all  originally  claimed  advantages  was  substantiated, 
while  the  disadvantages  proved  to  be  insignificant. 
(Lowry-Texas) 
W7I-12055 


BIOTIN  PRODUCTION  AND  UTILIZATION  IN 
A  SEWAGE  TREATMENT  LAGOON, 

North     Dakota     Univ.,    Grand     Forks,     Dept.    of 

Microbiology. 

Gordon  M.  Fillipi,  and  John  W.  Vennes. 

Applied  Microbiology,  Vol  22,  No  1 ,  p  49-54,  July 

1 97  I.  2  fig,  6  tab,  1 6  ref. 

Descriptors:  'Vitamins,  'Oxidation  lagoons. 
Sewage  treatment,  Organic  loading.  Biochemical 
oxygen  demand.  Hydrogen  ion  concentration. 
Light  intensity,  Temperature,  Aerobic  conditions. 
Anaerobic  conditions.  Municipal  wastes.  Industrial 
wastes.  Sampling,  Incubation,  Membrane 
processes,  Analytical  techniques.  Metabolism, 
North  Dakota,  Waste  water  treatment. 
Identifiers:  'Biotin,  'Grafton  (No  Dak). 

A  sewage  oxidation  lagoon  in  Grafton,  North 
Dakota  was  sampled  at  weekly  intervals  during  the 
summer  of  1969.  Samples  were  then  analyzed  to 
determine  the  concentration  of  the  vitamin  biotin, 
with  the  hope  of  establishing  biotin  production  as 
an  indicator  of  both  biological  activity  and  in- 
complete stabilization  of  wastes  discharged  to 
rivers.  A  variety  of  lagoon  heterotrophs  were  iso- 
lated from  the  lagoon  in  pure  culture  and  tested  for 
their  biotin  synthesizing  ability.  Chlorclla  vulgaris 
and  Thiocapsa  floridana  were  found  to  be  as- 
sociated with  biotin  utilization  while  Aerobacter 
acrogenes  was  associated  with  biotin  production. 
Biotin  in  the  primary  cell  of  the  waste  treatment 
lagoons  increased  from  100  to  about  10,000 
ng/liter    during   the    anaerobic    and    purple    sulfur 


growth  phases,  but  during  the  terminal  stages 
purple  sulfur  bacterial  growth,  nearly  99%  of  L 
biotin  was  again  utilized.  Biotin  in  the  seconda 
cell  followed  much  the  same  pattern,  but  stayed 
10,000  ng/liter  until  just  before  the  algal  phaf| 
Biotin   levels  in   seventy   river  and   lake   lampl 
averaged  4.6  ng/l.  but  downstream  from  known  m 
fluents,  concentrations  averaged  23.5  ng/l.  Dum 
the    summer   months,    algal    utilization    of   biodj 
produced    the    4    ng/liter    average    concentralidj 
within  10  to  15  miles  of  the  effluent  outfall.  (Lo« 
ry-Texas) 
W71-12056 


SELECTED      INFORMATION       ABOUT      R 
PORTED   RESEARCH   ON   THE   SUBJECT  CM 
POLLUTION   DUE   TO   STORM    WATER   AN"' 
OVERFLOWS  FROM  COMBINED  SEWAGE,    'I 

Nova  Scotia  Technical  Coll.,  Halifax.  Atlantic  I  I 

dustrial  Research  Inst. 

D.  H  Waller 

Central  Mortgage  and  Housing  Corporation  Pr' 

ject  on  Pollution  due  to  Storm  Water  and  Ove* 

flows  from  Combined  Sewers,  Technical   Repo' 

No  1,  October  25,  1968.21  p,  5  tab,  90  ref. 

Descriptors:  'Storm  runoff,  'Domestic  waste- 
'Sewers,  Flow  rates,  Microorganisms,  Coliform' 
Viruses,  Biochemical  oxygen  demand,  Chemic 
oxygen  demand.  Nitrogen,  Phosphates,  Dissolve 
oxygen,  Sedimentation,  Disinfection,  Chlorinatio 
Water  quality  control,  Sampling,  New  York. 
Identifiers:  'Combined  sewers,  Suspended  solid 
•New  York  (N.Y.). 

A  two-year  study  has  been  undertaken  to  study  tH 
pollutional  effects  of  both  storm  runoff  and  tH 
overflow  from  combined  domestic  waste  and  stor 
sewers.  Both  storm  sewer  and  combined  sewi1 
waters  were  analyzed  for  solids,  BOD,  nitrogen  an1 
phosphorous,  and  bacteria  in  an  effort  to  determirr 
the  effects  of  these  waters  on  a  receiving  wate 
Coliform  densities  were  obtained  from  samplin* 
stations  in  New  York  City  beach  areas  which  varie 
14  to  1  to  0.5  to  1  wet  population  versus  dry  popi' 
lation  based  on  the  geometric  mean.  In  1  7  out  of  2' 
cases,  the  bacterial  count  during  wet  weather  was 
or  more  times  the  dry  weather  count.  These  an' 
other  studies  indicated  that  storm  runoff  which  ha- 
not  been  contaminated  by  domestic  sewage  we' 
still  causing  much  pollutional  damage  Reference' 
are  given  for  the  treatment  that  has  been  cor 
sidered  to  date,  namely  screening,  disinfectio 
and/or  sedimentation.  The  role  of  solids  in  the  co' 
lection  system  is  also  discussed  along  with  the  pei 
centages  occurring  in  various  flows.  ( Lowry-Texas 
W7I-I2057 


DESALTING  TECHNOLOGY   IN   POLLUTION 
CONTROL  PROBLEMS, 

Reading  and  Bates  Offshore  Drilling  Co.,  Tuls2 

Okla. 

For  primary  bibliographic  entry  see  Field  03A. 

W71-I2058 


OPTIMIZATION  STUDIES  OF  TWO  WATEI 
PURIFICATION  SYSTEMS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Chemica 

Engineering. 

T.  D.  Denchfield. 

Selected    Portions   of  a    Master's   Thesis,    Kansa 

State  University,  1967,  p  102-170,  7  fig,  I  1  tab,  1 

ref. 

Descriptors:  'Optimization,  'Oxication  lagoons' 
'Waste  water  treatment,  Kinetics,  Economics 
Mathematical  models,  Computer  models,  Cos' 
comparisons,  Land  appraisal.  Aeration,  Electri1 
power  costs,  Biochemical  oxygen  demand.  Chcmi 
cal  oxygen  demand.  Nutrients.  Dissolved  oxygen 
Model  studies. 
Identifiers:  'Process optimization,  Horsepower. 

The  American  Oil  Company's  Sugar  Creel' 
Refinery  waste  treatment  lagoon  was  the  partia1 
pattern    for   a    mathematical    lagoon    model,   witl' 
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veral  of  the  model's  constants  being  derived  from 
ic  operational  data  of  the  lagoon.  Separate  models 
ere  initially  developed  for  the  biodegradation 
inetics,  flow  through  the  lagoon,  and  economics 
I  the  process.  Both  the  biodegradable  and  non- 
odegradable  components,  as  well  as  the  chemical 
ygen  demand  were  accounted  for  in  the  kinetics 
odel.  The  economics  model  included  land  cost, 
:rator  sizing  and  cost,  electric  power,  and  struc- 
res.  The  objective  of  these  performance  equa- 
ans  was  to  determine  the.  volume  per  stage,  the 
rator  motor  size,  and  the  number  of  stages 
quired  for  the  biodegradation  section  of  an  aera- 
lon  basin  which  is  used  to  achieve  a  specified 
aste  reduction,  while  at  the  same  time  minimizing 
e  cost.  The  Sugar  Creek  aeration  basin  is  used  as 
sample  problem,  and  all  computational  routines 
.ed  are  illustrated.  (Lowry-Texas) 
71-12059 


PTIMIZATION  STUDIES  OF  ACTIVATED 
LUDGE  AND  REVERSE  OSMOSIS  WATER 
UNIFICATION  PROCESSES, 

ansas  State  Univ.,  Manhattan.  Dept.  of  Chemical 
ngineering. 
ewis  Yuh-shu  Ho. 

lected  portions  of  a  Master's  Thesis,  Kansas 
ate  University,  1 967,  1 44  p,  24  fig,  6  tab,  17  ref. 

escriptors:  'Activated  sludge,  'Mathematical 
odels,  'Optimization,  Operations  research, 
nalytical  techniques.  Mixing,  Numerical  analysis, 
tomputer  models,  Waste  water  treatment,  'Water 
irification,  'Simulation  analysis,  Model  studies, 
ow. 

Ultifiers:  'Step  aeration,  Plug  flow.  Tank  reactor, 
iscretc  maximum  principle,  'Flow  reactors. 

Iptimization  studies  were  performed  on  three  dif- 
irent  flow  configurations,  including  a  completely 
jxed  stirred  tank  reactor,  a  plug  flow  reactor,  and 
composite  system  containing  both.  Each  system 
as  mathematically  modeled,  considering  all  reac- 
>n  vessels  and  flows  to  be  idealized,  which  sim- 
ified  the  calculations  considerably.  A  simulation 
udy,  incorporating  material  balance  equations  for 
xh  segment,  and  the  number  of  degrees  of 
:edom  per  variable,  was  performed  on  an  IBM 
>20  computer.  After  the  systems  had  been  simu- 
led,  they  were  optimized  by  the  discrete  max- 
lum  principle,  the  important  variables  being  the 
stribution  of  the  organic  load  and  the  flow 
havior.  Tables  were  prepared  of  data  demon- 
ating  that  the  step  aeration  modification  is  of  sig- 
ficant  value  in  certain  situations.  A  continuous 
,ed  allocation  along  a  plug  flow  reactor  was 
monstrated  as  the  optimum  step  aeration  con- 
juration, although  specific  numbers  presented 
ay  be  misleading.  Further  research  to  firmly 
tablish  more  realistic  flow  models  and  results  is 
iicated.  (Lowry-Texas) 
71-12060 


OENERGETICS  OF  ACETATE  AND 
:ETATE  PRECURSORS  IN  METHANE  FER- 
ENTATION, 

ilifornia  Univ.,  Berkeley.  Sanitary  Engineering 
:search  Lab. 

n  Shcrfig,  and  Erman  A.  Pearson, 
lifornia       University,       Sanitary       Engineering 
search   Laboratory,  Report   No  68-9,  October 
|M,  133  p.  21  fig,  31  tab,  86  ref. 

:scriptors:  'Energy  budget,  'Kinetics,  'Anacro- 

:  digestion.  Methane,  Carbon  dioxide,  'Fcrmen- 

ion,    Analytical    techniques.    Sludge,     'Waste 

iter  treatment,  'Sludge  digestion,  Optimization, 

pdegradation. 

:ntifiers:  'Acetate,  Acetate  precursors.  Process 

timization,  'Methane  fermentation. 

true  optimization  of  the  anaerobic  sludge 
;estion  process  has  never  been  achieved  because 

attempts  have  been  made  to  determine  the 
3cess  fundamentals.  Energy  balance  methods 
'ealed  that  acetate  alone  may  or  may  not  be  suf- 
ient  to  support  cell  growth  in  methane  fermenta- 


tion, so  nine  related  carbon  compounds  were  in- 
vestigated. A  laboratory  study  consisted  of  three 
phases:  ( 1 )  investigation  of  the  role  of  acetate  and 
acetate  precursors  in  relation  to  their  theoretical 
energy  yields;  (2)  determination  of  steady  state 
concentrations  and  initial  decomposition  rates  of 
acetate  and  acetate  precursors  in  glucose  fed  cul- 
tures; and  (3)  determination  of  steady  state  decom- 
position rates  and  corresponding  cell  and  ATP 
yields  for  glucose,  acetate,  and  lactate  was  made. 
Acetate  was  found  to  be  a  precursor  for  between 
1/3  and  1/2  of  the  methane  produced,  considerably 
less  than  results  from  other  studies  indicated.  Lac- 
tate was  also  shown  to  account  for  a  considerable 
amount  of  the  methane  produced,  while  propionate 
was  credited  with  only  10%  and  molecular 
hydrogen  less  than  1%.  Cell  energy  yield  analyses 
also  indicated  that  another  pathway  might  also  ex- 
ist, but  the  actual  mechanism  was  not  determined. 
The  Two-stage  Theory'  of  methane  fermentation 
seemed  to  be  a  gross  over-simplification,  since 
methane  precursors  other  than  the  common  lower 
fatty  acids  appeared  of  near  equal  significance  in 
the  glucose  fed  culture  investigated.  (Lowry-Tex- 
as) 
W7 1-1 2062 


MICROBIAL  RELEASE  OF  SOLUBLE 
PHOSPHATE  IN  AN  ACTIVATED  SLUDGE  EN- 
VIRONMENT, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Civil  Engineering. 

Clifford  W.  Randall,  Bruce  S.  Hulcher,  and  Duane 

W.  Marshall. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  583,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Water  Resources  Research  Center 

Bulletin  36,  1971.  44  p,  16  fig,  3  tab,  1 9  ref.  OWRR 

A-024-VA(4). 

Descriptors:  'Phosphates,  'Sewage  treatment, 
'Activated  sludge,  Nutrients,  Sewage  effluents, 
Eutrophication,  Water  pollution  control.  Biological 
treatment,  Laboratory  tests,  Hydrogen  ion  concen- 
tration, Dissolved  oxygen,  Oxidation-reduction 
potential,  Sorption. 

Identifiers:  Phosphorus  removal.  Phosphate 
release,  Anoxic  phosphate  release.  Activated  alu- 
mina. 

Laboratory  trials  indicated  that  the  release  of  solu- 
ble phosphates  from  activated  sludge  occurs 
primarily  under  anaerobic  conditions.  The  rate  of 
release  was  relatively  independent  of  chemical  en- 
vironment, but  corresponded  to  the  expected  death 
rate  of  microorganisms.  The  rapid  release  coin- 
cided with  zero  DO  concentration.  The  release  was 
retarded  by  the  presence  of  organic  substrate  at  the 
start  of  anoxia,  but  was  accelerated  with  a  higher 
concentration  of  mixed  liquor  suspended  solids. 
Disruption  of  microbial  cells  is  the  major  harmful 
effect  of  the  phosphate  release.  Fixation  of  waste- 
water phosphorus  by  activated  alumina  is  a  desira- 
ble practice  as  it  exerts  no  toxic  influence  on 
microorganisms.  (Wilde-Wisconsin) 
W7  1-1  2065 


RHONE-MEDITERRANEAN-CORSICA  BASIN 
AGENCY  (AGENCE  DE  BASSIN  RHONE- 
MEDITERRANEE-CORSE), 

Agcnce  dc  Bassin  Rhone-Mediterranee-Corse, 
Paris  (France). 

For  primary  bibliographic  entry  sec  Field  05G. 
W7  1-12101 


ing,  Saturation,  Solubility,  Turbulence,  Air-water 
interfaces.   Analytical   techniques,   'Waste  water 
treatment,  Reaeration. 
Identifiers:  'Antifoam. 

Three  laboratory  scale  fermentors  of  390,  40  and  5 
liters,  respectively,  were  used  to  study  the  effect  of 
surface  active  polymer  on  reaeration  by  absorp- 
tion. Polymers  used  were  Polyglycol  P-200  and  Sil- 
icone antifoam  B.  Physical  absorption  coefficients 
were  measured  in  the  three  vessels  at  25C  and  at 
various  agitation  rates.  Measurements  were  ob- 
tained with  a  dissolved  oxygen  electrode  which  was 
standardized  between  no  dissolved  oxygen  and 
saturation.  The  rate  of  change  of  dissolved  oxygen 
then  equaled  the  rate  of  oxygen  absorption,  and  the 
specific  absorption  coefficients  were  calculated 
using  values  of  C  and  t.  Coefficients  for  absorption 
into  soft  water  were  found  to  be  independent  of  the 
instantaneous  dissolved  oxygen  concentration, 
while  upon  addition  of  the  surface  active  agent,  the 
coefficients  became  strongly  dependent  upon  the 
dissolved  oxygen  concentration.  The  degree  of 
non-linearity  of  the  coefficients  was  a  function  of 
the  rate  of  agitation  of  the  liquid.  It  was  also  deter- 
mined that  the  coefficients  were  independent  of  the 
amount  of  surfactant  added  above  a  very  low  level. 
Finally,  absorption  coefficients  for  bubble  aeration 
were  found  to  be  independent  of  the  instantaneous 
dissolved  oxygen  concentration  even  when  the  sur- 
face active  agent  was  present.  (Lowry-Texas) 
W71-12177 


POLYELECTROLYTES  IN   THE  FILTRATION 
OF  SEWAGE  SLUDGES, 

Water  Pollution   Research   Lab.,  Stevenage   (En- 
gland). 

R.  S.  Gale,  and  R.  C.  Baskerville. 
Filtration  and  Separation,  Jan-Feb,  1970,  (Water 
Pollution  Research  Laboratory  Reprint  No.  578). 
12p,  7  fig,  12  tab,  10  ref 

Descriptors:  'Sludge  treatment,  'Separation 
techniques,  Lime,  Dewatering,  Coagulation,  'Fil- 
tration, Hydrogen  ion  concentration,  Temperature, 
Mixing,  Shear,  Vacuum  drying.  Ammonia,  Elec- 
trolytes, 'Waste  water  treatment. 
Identifiers:  'Polyelectrolytes,  'Aluminum 

chlorohydrate. 

Nine  manufacturing  firms  participated  in  an 
evaluation  of  the  economic  and  technical  feasibility 
of  using  polyelectrolytes,  instead  of  lime  and  ferric 
sulfate  or  aluminum  chlorohydrate,  as  filter  aids. 
Each  company  was  allowed  to  submit  two  com- 
pounds for  each  type  of  sludge  tested,  and 
economic  evaluations  were  assembled.  Concentra- 
tions of  the  stock  chemicals  to  be  supplied  were 
constrained  such  that  if  20  ml  of  chemical  was 
added  to  100  ml  of  sludge  containing  5%  dry  solids, 
then  the  cost  does  would  be  200  shillings  per  ton  of 
dry  solids.  The  wide  variety  of  results  obtained  in- 
dicated that  performance  varied  with:  ( I  )  type  of 
sludge  treated;  (2)  dosage;  (3)pH;  (4)  age  of  solu- 
tion; (5)  mixing;  and  (6)  type  of  water  used  to 
prepare  the  polyelectrolyte  solutions.  Difficulty 
was  also  experienced  in  adapting  laboratory  infor- 
mation to  full  scale  design  due  to  uncertainties  in 
scale  up.  However,  the  work  performed  has  pro- 
vided more  information  as  to  which  variables  need 
to  be  closely  monitored  in  subsequent  testing. 
(Lowry-Texas) 
W7I-I2181 


INFLUENCE  OF  SURFACE  ACTIVE  AGENTS 
ON  OXYGEN  ABSORPTION  TO  THE  FREE  IN- 
TERFACE IN  A  STIRRED  FERMENTOR, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical  and 
Metallurgical  Engineering. 
Daniel  N.  Bull,  and  Lloyd  L.  Kempc. 
Biotechnology  and  Bioengineering,  Vol  XIII,  No.  4, 
p  529-547,  July  1971.  8  fig,  I  tab,  30  ref. 

Descriptors:  'Oxygenation,  'Absorption,  'Surfac- 
tants, Dissolved  oxygen.  Aeration,  Diffusivity,  Mix- 


DESIGN  PARAMETERS  OF  EXTENDED  AERA- 
TION ACTIVATED  SLUDGE  TREATMENT, 

Nova  Scotia  Technical  Coll.,  Halifax.  Dept.  of  Civil 
Engineering. 

D.  Thirumurthi,  and  E.  A.  Ross. 
Research  Report  Presented  at  Engineering  Institute 
of  Canada  General  Meeting,  Ottawa,  Canada,  Sep- 
tember 1970.EIC-71-C1U6.  3  p,  I  fig,  3  tab.  5  ref. 

Descriptors:  'Sludge  treatment,  'Activated  sludge, 
'Sludge  disposal.  Laboratory  tests,  Organic  load- 
ing. Temperature,  Biochemical  oxygen  demand, 
Domestic  wastes.  Nutrients,  Metabolism,  Microor- 
ganisms, 'Aeration,  Waste  water  treatment. 
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Identifiers:  'Extended  aeration. 

Three  identical  5  liter  aeration  tanks  were  used  in 
laboratory  scale  studies  of  the  extended  aeration 
process.  The  tanks  were  fed  at  a  rate  of  3.5  liters 
once  a  day,  but  over  an  eight  hour  period.  The 
aeration  of  the  tanks  continued  21  hours  per  day, 
with  the  remaining  three  hours  used  for  settling. 
After  settling  3.5  liters  of  clarified  effluent  was 
drained  off  leaving  all  the  sludge.  The  mean  or- 
ganic load  was  7.3  lb  BOD/ 1 000  cu.  ft/day.  Tank  I 
was  operated  as  a  closed  system,  tank  2  an  open 
system  where  sludge  in  excess  of  starting  sludge 
was  wasted  daily,  and  tank  3  as  an  intermediate 
type  where  excess  sludge  was  wasted  weekly. 
Results  from  48  days  of  operation  showed  no  upset 
from  not  removing  sludge  from  tank  I ,  so  the  load- 
ing rate  was  doubled  to  15  lbs  BOD/ 1 000  cu. 
ft/day.  55  days  of  operation  agains  revealed  no  ill 
effect  on  the  closed  system.  Therefore,  when  the 
organic  loading  is  less  than  15  lbs  BOD/ 1 000  cu. 
ft/day,  daily  or  weekly  sludge  wasting  has  no  effect 
on  performance  and  is  mainly  an  operational 
nuisance.  Based  on  laboratory  data,  an  extended 
aeration  system  operated  at  20C  can  operate  for  as 
long  as  55  days  at  a  loading  of  15  lbs  BOD/1000  cu. 
ft/day  without  sludge  wastage.  A  full  scale  field 
study  is  recommended  to  study  the  scale  up  factors 
in  these  results.  (Lowry-Texas) 
W7I-I2I82 


EFFECTS        OF       TOXIC        ORGANICS        ON 
PHOTOSYNTHETIC  REOXYCENATION, 

Texas  Univ.,  Austin.  Center  for  Research  in  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-12I83 


ASPECTS  OF  THE  DISTRIBUTION,  LIFE  HIS- 
TORY, AND  METABOLISM  OF  THE 
ENCHYTRAEID  WORMS  LUMBRICTLLUS 
RIVALIS  (LEVINSEN)  AND  ENCHYTRAEUS 
CORONATUS  (N  AND  C)  IN  A  PERCOLATING 
FILTER, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland ). 

N    V.  Willi..ms,  J.  F.  de  L.  G.  Solbe,  and  R.  W. 
Edwards. 

Journal  of  Applied  Ecology,  Vol  6,  p  17  1-183,  Aug 
1464.  (Water  Pollution  Research  Laboratory 
Reprint  No  574).  1  3  p.  lOfig,  I  tab,  I4ref. 

Descriptors:  *Wasie  water  treatment,  'Filters,  'In- 
vertebrates, Population.  Organic  compounds.  Fil- 
tration. Oxygen  demand.  Respiration,  Metabolism. 
Identifiers:  'lumbricillus  rivalis,  *  Enchytraeus 
coronatus.  Cocoons,  Assimulation. 

The  role  of  invertebrates,  I.umbricillus  rivalis  and 
Enchylreus  coronatus.  in  maintaining  filter  effi- 
ciency has  been  studied  over  a  two  year  period.  A 
filter  described  by  Solbe.  Williams  and  Roberst  was 
used.  Sixteen  shafts  30  cm  in  diameter  penetrated 
the  full  depth  of  the  filter  One  to  three  of  these 
shafts  were  removed  monthly  for  an  enumeration 
of  the  enchytaeid  worm  and  cocoon  population.  L. 
rivalis  and  E.  coronatus  were  the  dominant  species 
throughout  the  filter,  the  former  being  more  nu- 
merous at  the  top  and  the  latter  more  numerous  at 
the  bottom  of  the  filter  Maximum  cocoon  deposi- 
lion  occurs  February  May  when  adults  are  more 
numerous.  Cocoon  washout  rate  never  exceeded 
I  Vi  and  was  generally  less  than  2.5'/< .  Worms 
achieved  adulthood  over  a  large  range  of  worm 
si/c  I  he  washout  rate  of  worms  ill  the  summer  is 
less  Ih.in  the  decline  in  population.  Oxygen  con- 
sumption of  I.  rivalis  measured  with  a  Cartesian 
diver  rcspiromctcr.  is  proportional  to  the  0.82 
power  of  body  weight.  Previous  data  suggests  I. 
rivalis  and  E  coronatus  consume  oxygen  at  nearly 
the  same  rate.  Calculations  based  on  respiration 
rates  suggest  that  enchytraeid  worms  account  for 
aboul  V,'<  of  the  organic  carbon  dissipated  in  the 
filler  (Gocssling  Texas) 
W7II2I84 


TREATMENT  OF  EFFLUENTS, 

Water   Pollution   Research   Lab.,  Stevenage  (En- 
gland). 
S.  Jackson. 

New  Horizons  for  Chemistry  and  Industry  in  the 
I990's,  Symposium  organized  by  Society  for 
Chemical  Industry,  1969,  (Water  Pollution 
Research  Laboratory  Reprint  No  599).  2  fig,  46 
ref,  6  fig. 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  'Contact  stabilization,  'Filtration,  'Trick- 
ling filters.  Sludge,  Tertiary  treatment.  Reclaimed 
water,  Electrodialysis,  Reverse  osmosis.  Water 
quality. 
Identifiers:  Micro-straining,  Chemical  treatment. 

It  is  predicted  that  water  use  in  the  U.K.  will  double 
by  the  year  2000.  The  increased  demand  for  water 
makes  the  treatment  of  effluents  of  much  greater 
importance.  Advances  in  waste  water  treatment 
can  be  expected  along  three  parallel  lines.  The  first 
is  improvement  in  the  reliability  and  economy  of 
those  processes  already  widely  used,  activated 
sludge,  contact  stabilization,  and  biological  filters. 
Improvements  can  be  expected  in  sludge  condition- 
ing and  handling.  The  second  is  an  increase  in  the 
use  of  'polishing'  processes  such  as  micro-straining 
and  sand  filtration  to  produce  effluents  of  10:10 
quality.  The  third  is  the  use  of  advanced  treatment 
systems,  electrodialysis,  reverse  osmosis,  required 
by  the  necessity  to  reclaim  water  of  high  quality  for 
reuse  in  industry.  Widespread  use  of  automated 
monitoring  and  controls  of  new  processes  can  be 
predicted.  It  seems  unlikely  that  chemical 
processes  can  become  economically  competitive 
with  biological  processes  in  treating  organic  ef- 
fluents, but  there  is  plenty  of  room  for  technical  in- 
novations. (Goessling-Texas) 
W7I-I2I85 


STUDIES  ON  THE  VACUUM  FILTRATION  OF 
SEWAGE  SLUDGES, 

Water    Pollution    Research   Lab.,  Stevenage   (En- 
gland). 

R.  S.  Gale,  and  R.  C.  Baskerville. 
Journal  of  the  Institute  of  Water  Pollution  Control. 
No  5,  1970,  (Water  Pollution  Research  Laboratory 
Reprint  No  603 ).  28  p,  1 0  fig,  6  tab,  1 3  rcf. 

Descriptors:  'Vacuum  drying,  'Filtration,  'Sludge, 
Dewatering,  Moisture,  Flocculation,  'Mathemati- 
cal models.  Shear,  Mixing,  Pilot  plants.  Waste 
water  treatment.  Sewage.  Model  studies. 
Identifiers:  'Specific  resistance,  'Filter  cloth, 
Polyclectrolytes,  'Vacuum  filtration. 

A  mathematical  model  of  the  vacuum  filtration 
process  was  developed.  This  model  deviated  from 
previously  formulated  models  in  that:  (  1 )  it  recog- 
nizes that  the  filtration  parameter  usually  calcu- 
lated from  Buchner  funnel  tests  is  not  the  true 
specific  resistance  but  an  apparent  specific  re- 
sistance; (2)  to  allow  for  this  discrepancy,  a  func- 
tion of  the  solids  content  of  the  sludge  and  the 
solids  content  of  the  cake  during  formation  is  in- 
troduced: (3)  no  equation  allowing  for  the  re- 
sistance of  the  filter  medium  is  presented.  The 
equation  was  successfully  used  to  predict  the  yield 
from  both  a  pilot  scale  and  a  full  scale  facility 
within  plus  or  minus  i0r/i .  a  remarkable  achieve- 
ment considering  the  fact  that  a  proportion  of  the 
cake  dropped  off  under  all  conditions.  The  fact  that 
stable  operation  was  obtained  even  with  substantial 
drop-off  indicated  that  the  solids  content  increase 
ill  the  sludge  almost  completely  compensated  for 
the  drop-off.  The  investigations  also  emphasized 
that  optimum  conditions  could  be  obtained  only  by 
a  compromise  between:  (  I  )  filter  speed  and  cake 
thickness;  (2)  submergence  and  cake  moisture 
content;  (3)  chemical  conditioning  and  both 
moisture  content  and  yield  and  (4)  solids  content 
increase  and  moisture  content  (  Lowry-Texas) 
W71-12I86 


REMOVAL  OF  HEAVY  METALS  FROM  Mil 
DRAINAGE  IN  COLORADO  BY  PRECIPIT 
TION, 

Denver  Univ.,  Colo. 

E  B  Pugsley.C.  Y  Cheng,  D  M  Updergraff.  an 

L.  W.  Ross. 

Chemical  Engineering  Progress,  Symposium  Seri 

Vol  67,  No  107,  p  75-89.  1971.  17  fig,  I  tab,  23  r  | 

Descriptors:     'Water    treatment,    'PrecipitatkJ 

'Mine  drainage,  Economics,  Oxidation,  Nutrien  i 

Sludge,  Hydrogen  ion  concentration.  Ions,  Te 

pcrature,    Colorado,    Acid    mine    water,    *Hea 

metals. 

Identifiers:    'Desulfovibrio-Desulfuricans,    *Clv 

iridium. 

The  Federal  Water  Pollution  Control  Administ 
tion   recently  stated   that  an   average   of   10  a 
gal/day  of  mine  drainage  flows  into  the  Colora 
River  Basin,  in  the  state  of  Colorado.  It  was  a 
found   that   drainage   from   nonworking   mines 
more    detrimental    than    that    of   working    min^. 
Rocky     Mountain     mine    drainage     in     Weste 
Colorado  is  a  more  toxic  water  pollutant  than  A 
palachian  drainage  because  it  is  so  highly  acid  (p 
1.5)  and  contains  considerable  quantities  of  zir 
copper,  manganese,  aluminum,  lead,  cadmium  an 
arsenic,  in  addition  to  a  high  content  of  iron.  Tl 
pollution  can  be  abated  by  partial  neutralization 
about  pH  3.5  removing  ferric  iron  and  sulfide  adi 
tion    to    fractionally    precipitate    certain    of   tl 
metals.  Zinc,  sulfur  and  ferrous  iron  are  cspecia 
amenable    to    this    process     Cultures    of    Desi 
fovibrio-Desulfuricans  have  been  shown  to  grow 
partially  neutralized  mine  water  and  produce  suf 
cicnt    hydrogen    sulfide    for    metal    fractionatio 
Three    possible    continuous    treatment    process1 
have   been   proposed    based   upon   these   findinj 
(Gutierrez-Texas) 
W71-12I87 


FACTORS       INFLUENCING       PHOSPHOROl 
REMOVAL  BY  BIOLOGICAL  TREATMENT, 

Federal  Water  Quality  Administration,  Cincinna 

Ohio. 

Robert  L.  Bunch. 

Chemical  Engineering  Progress,  Symposium  Scric 

Vol  67.  No  107,  p  90-94.  1971.3  tab,  33  rcf. 

Descriptors:  'Biological  treatment,  'Phosphorou 
'Waste  water  treatment.  Nutrients,  Synthesi 
Sludge.  Effluent.  Algae.  Secondary  trcatmcri 
Biochemical  oxygen  demand.  Chemical  oxygen  d' 
mand.  Carbon,  Fertilization,  Dissolved  oxyge 
Sewage,  Hydrogen  ion  concentration. 
Identifiers:  Suspended  solids. 

In  cwecent  years  the  phosphate  content  of  was* 
water  treatment  plant  effluents  has  been  risin' 
presumably  traceable  to  the  use  of  phosphates 
detergents.  Conventional  biological  treatment  doi 
not  effectively  remove  nutrients  from  waste  watc 
The  influence  of  an  increased  use  of  phosphate 
digester  recycle,  and  imbalance  of  nutrients  l 
waste  water  was  recently  studied.  Phosphoroi 
removal  by  synthesis  can  be  higher  than  normal  | 
encountered  if  digester  supernatant  is  not  recycle 
and  primary  clarification  is  eliminated.  Th 
elimination  of  these  2  practices  will  increase  th 
carbon  to  phosphorous  ratio,  correcting  th 
nutrient  imbalance.  If  phosphorous  is  to  t 
removed  from  waste  water  on  a  sustained  basi 
then  chemical  or  chemical-biological  methot 
must  be  used  and  efforts  must  be  continually  mac- 
to  improve  the  dependability  and  applicability  t. 
the  biological  process.  (Gutierrez-Texas) 
W71-I2I88 


EFFECT  OF  DISSOLVED  OXYGEN  Ol 
PHOSPHOROUS  REMOVAL  IN  MUNICIPA 
ACTIVATED  SLUDGE  TREATMENT, 

Weston  (Roy  F.)  Inc..  West  Chester.  Pa. 
W.  F.  Milbury,  M    N.  Bhatla.  and  V.  T.  Stack,  Jr. 
Chemical  Engineering  Progress.  Symposium  Serie 
Vol  67.  No  I07.p  100-106.  1971.  7  fig.  2  tab.  7  rel 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


Descriptors:  'Dissolved  oxygen,  'Phosphorous, 
•Activated  sludge,  Waste  water  transfer,  Oxygen, 
Aeration,  Hydrogen  ion  concentration,  Turbidity, 
Effluents,  Temperature,  Sludge  treatment,  Waste 
water  treatment. 

Identifiers:  Oxygen  transfer,  Clarifiers,  Equaliza- 
tion. 

Dissolved  oxygen  is  an  important  parameter  in  con- 
ventional activated  sludge  treatment  of  municipal 
waste  waters,  and  the  presence  of  oxygen  appears 
more  critical  when  abnormal  phosphorous  removal 
is  taking  place  without  external  chemical  addition. 
The  effect  of  dissolved  oxygen  was  evaluated  at  an 
activated  sludge  plant  at  Baltimore,  Maryland.  A 
phosphorous  release  was  stimulated  when  the  dis- 
'solved  oxygen  concentration  at  the  end  of  the  aera- 
tion tank  dropped  below  2  mg/liter.  A  rapid 
phosphate  release  and  recovery  cycle  was  found  to 
be  reproducible  on  a  daily  basis.  An  effluent 
release  of  phosphorous  was  observed  6  hours  after 
reducing  aeration  and  total  recovery  was  observed 
within  10  hours  of  resupply  of  adequate  aeration. 
When  a  phosphorous  release  took  place,  some  im- 
pairment of  total  carbon  removal  was  observed,  in- 
dicating oxygen-limiting  conditions  in  the  aeration 
lank.  A  laboratory  batch  test  demonstrated  normal 
phosphorous  uptake  when  the  dissolved  oxygen 
level  was  maintained  in  the  0.4  to  0.8  mg/liter 
range.  Full  scale  observations  do  not  indicate  that 
phosphorous  removal  is  a  function  of  D.  O.  concen- 
tration. The  effect  of  D.  O.  on  impairment  of 
phosphorous  removal  appears  only  to  take  place 
when  oxygen  limiting  conditions  are  present 
throughout  the  activated  sludge  aeration  tank. 
(Gutierrez-Texas) 
.W7I-I2189 


COMBINED  BIOLOGICAL  AND  CHEMICAL 
TREATMENT  FOR  PHOSPHOROUS 

REMOVAL, 

Michael  L.  Mulbarger,  and  Donald  G.  Shifflett. 
Chemical  Engineering  Progress,  Symposium  Series, 
Vol  67,  No  107,  p  107-116,  1971.  13  fig,  2  tab,  19 
ref. 

Descriptors:  'Biological  treatment,  'Phosphorous, 
•Waste  water  treatment,  Activated  sludge,  Alu- 
minum, Effluent,  Filtration,  Nitrification,  Denitrifi- 
cation,  Nutrients,  Economics. 

Identifiers:  'Chemical  treatment.  Anaerobic,  In- 
fluent, Suspended  solids.  Volatile  solids. 

The  Manassas  Field  station,  in  an  effort  with  the 
Federal  Water  Quality  Administration  and  Prince 
William  County,  Virginia,  has  investigated  ad- 
vanced waste  treatment  technology  oriented  to  up- 
grading municipal  waste  water  treatment  for 
nutrient  removal.  The  purpose  was  to  define  con- 
siderations and  limitations  involved  in  combining 
chemical  phosphorous  removal  with  activated 
sludge  treatment.  Liquid  alum  and  sodium  alu- 
minate  were  utilized  for  phosphorous  removal  at 
1.0  and  0.2  mil.  gal. /day  activated  sludge  municipal 
waste  water  treatment  plants.  Phosphorous 
removals  were  determined  at  aluminum  to 
phosphorous  ratios  up  to  a  limiting  point  cxibiting  a 
minimum  total  phosphorous  residual  of  1.0 
mg/liter.  Excessive  effluent  suspended  solids  were 
found  to  be  more  a  function  of  volatile  solids 
produced  to  aluminum  added  ratio  than  of  exceed- 
ing a  given  aluminum  to  phosphorous  ratio  of  alu- 
minum dosage.  The  added  chemical  served  as  a 
weighting  agent  in  the  activated  sludge  and  com- 
pensates for  additional  solids.  Batch  studies  in- 
dicate that  aluminum  as  alum  will  out-perform  iron 
as  ferric  chloride  on  a  performance/cost  basis  with 
the  best  point  of  addition  being  right  before  separa- 
tion. (Gutierrez-Texas) 
W7I-12190 


THE  INTERRELATIONSHIP  OF  PHOSPHATE 
REMOVAL  AND  SOLIDS  HANDLING  IN  THE 
ACTIVATED  SLUDGE  PROCESS, 

Rex  Chainbelt  Inc.,  Mulwaukee,  Wis. 

William  J.  Katz,  Anthony  Geinopolos,  and  Donald 

G.  Mason. 


Chemical  Engineering  Progress,  Symposium  Series, 
Vol  67,  No  107,  p  122-127,  1971.  3  fig,  1  tab,  16 
ref. 

Descriptors:  'Phosphorous,  'Activated  sludge, 
'Biological  treatment,  'Waste  water  treatment. 
Nutrients,  Fertilization,  Organic  compounds,  Pri- 
mary treatment.  Secondary  treatment.  Effluents, 
Dissolved  oxygen.  Sedimentation,  Hydrogen  ion 
concentration. 

Identifiers:  'Resolubilization,  'Digester  superna- 
tant. 

The  fertilizing  effect  of  phosphorous  on  lakes  and 
rivers  has  become  a  significant  problem.  A  major 
source  of  this  fertilization  is  the  effluents  from 
waste  treatment  facilities.  The  removal  of 
phosphorous  from  these  effluents  is  highly  desira- 
ble and  in  past  years  a  requirement  of  80% 
phosphorous  removal  has  been  superimposed  on 
the  waste  treatment  system.  Biological,  chemical 
and  physical  processes  are  recognized  methods  for 
the  removal  of  phosphorous  from  waste  waters. 
These  methods  include  aerobic  biological 
processes,  ion  exchange,  electrodialysis,  elec- 
trochemical treatment,  chemical  precipitation 
reverse  osmosis  and  distillation.  This  paper,  how- 
ever, is  concerned  with  the  removal  methods  as- 
sociated with  primary  and  secondary  treatment 
processes,  specifically  and  activated  sludge 
process.  The  waste  treatment  facility  is  divided  into 
two  subdivisions:  the  waste  treatment  system  which 
produces  a  treated  effluent  and  the  sludge  handling 
system  which  treats  and  disposes  sludges.  The  ac- 
tivated sludge  waste  treatment  removes 
phosphorous  by  synthesis  and  additional  removals 
are  simultaneously  achieved  by  cationic  precipita- 
tion. Flow  sheets  and  data  plots  presented  illustrate 
the  process  principles.  (Gutierrez-Texas) 
W71-12I91 


SECONDARY  TREATMENT  EFFICIENCY, 

Robert  L.  Churchwell. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  1 07,  p  1 28- 1 30,  1 97  1 .  1  fig,  5  ref. 

Descriptors:  'Sewage  treatment,  'Oxygen,  'Waste 
water  treatment.  Advanced  waste  treatment, 
Biochemical  oxygen  demand.  Chemical  oxygen  de- 
mand. Organic  wastes,  Effluent,  Primary  treat- 
ment, Economics. 

Identifiers:  Dissolved  organic  carbon.  Total  oxygen 
demand. 

The  rising  curve  of  organic  loading  has  already  in- 
tersected the  available  assimilative  capacity  of 
receiving  water.  In  order  to  permit  a  healthy 
aquatic  environment  in  spite  of  a  continued  popu- 
lation growth,  all  assimilative  capacity  will  have  to 
be  reserved  eventually  for  uncontrollable  urban 
run-off,  non  biodegradable  loading  and  a  process 
approach  to  ideality.  A  unique  approach  to  quan- 
titate  secondary  waste  treatment  processes  has 
potential  for  solving  the  mutual  problems  of  pollu- 
tion control  agencies.  Deficiencies  of  the  an- 
tiquated BOD  test  are  enumerated  and  need  for  as- 
similative capacity  reservation  is  noted.  Measure- 
ment of  stoichiometric  oxygen  requirement  of  a 
waste  water  versus  time  in  a  bench  scale  reactor 
with  an  acclimated  biota  with  a  total  carbon 
analyzer  leads  to  a  graph.  Values  are  given  to  assess 
oxygen  requirements  desirable  retention  time, 
sludge  production  and  efficiency.  Supplemental 
needs  for  better  quantitation  include  improved  in- 
strumentation and  other  parameters.  (Gutierrez- 
Texas) 
W7  1-1  2192 


APPLICATION  OF  MICROBIOLOGY  AND 
BIOENGINEERING  PRINCIPLES  TO  BIOLOGI- 
CAL WASTE  TREATMENT, 

Biosphcrics  Inc.,  Rockville,  Md. 
Gilbert  V.  Levin,  and  Obadiah  P.  Cohen. 
Chemical  Engineering  Progress,  Symposium  Series, 
Vol  67,  No  107,  p  131-134,  1971.  1  tab,  44  ref. 


Descriptors:  'Microbiology,  'Waste  water  treat- 
ment, 'Biological  treatment,  Activated  sludge, 
Microorganisms,  Sewage,  Aerobic,  Biochemical 
oxygen  demand,  Oxidation,  Effluent,  Biodegrada- 
tion,  Aeration,  Amino  acids,  Phosphates,  Aerobic 
conditions. 
Identifiers:  Organic  substrates. 

A  literature  review  was  undertaken  to  determine 
factors  in  the  aerobic  treatment  process  which  may 
limit  the  degree  of  biological  treatment.  The  objec- 
tive was  to  identify  those  limiting  factors  which 
might  be  controlled  to  improve  performance  in  the 
sewage  treatment  plant  in  the  hope  of  improving 
biological  purification  effectiveness  and  obviate  or 
defer  the  need  for  tertiary  physicochemical  treat- 
ment stages.  The  scientific  and  engineering  litera- 
tures relevant  to  aerobic  sewage  treatment  were 
searched  to  identify  factors  limiting  sewage  treat- 
ment plant  efficiency.  A  primary  problem  is  the 
lack  of  knowledge  concerning  the  identity  of 
microbial  species  responsible  for  the  biodegrada- 
tion  of  sewage.  Some  of  the  factors  limiting  biologi- 
cal activity  in  the  sewage  treatment  milieu  are:  ( 1 ) 
the  fact  that  organic  substrates  are  1 ,000  times 
more  dilute  in  sewage  than  in  microbial  growth 
media,  (2)  average  temperature  in  sewage  treat- 
ment aeration  basins  is  significantly  below  the  op- 
timum for  intestinal  organisms,  and  (3)  oxygen  ap- 
plication rates  may  be  as  much  as  one  order  of 
magnitude  below  optimal.  The  need  for  automated 
chemical  and  biological  assay  equipment  with  feed- 
back control  over  the  sewage  treatment  process  to 
apply  limiting  factor  information  is  also  essential 
for  controlled  treatment.  (Gutierrez-Texas) 
W71-12193 


ECONOMIC  EFFECT  OF  DESIGN  VARIABLES 
TERTIARY  WASTE  WATER  TREATMENT 
WITH  GRANULAR  ACTIVATED  CARBON, 

Kellogg  (M.W.)  Co.,  Piscataway,  N.J. 

A.  E.  Cover,  and  C.  D.  Wood. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  107,  p  135-146,  1971.  4  fig,  8  tab,  2  ref. 

Descriptors:  'Activated  carbon,  'Tertiary  treat- 
ment. Economics,  'Waste  water  treatment, 
Biochemical  oxygen  demand.  Chemical  oxygen  de- 
mand, Effluent,  Velocity,  Secondary  treatment. 
Primary  treatment,  Adsorption. 
Identifiers:  'Regeneration,  Carbon  inventory. 

Primary  and  secondary  treatment  together  remove 
90%  BOD.  This  degree  of  treatment,  however,  is 
not  adequate  to  meet  all  future  clean  water  require- 
ments. Tertiary  waste  water  treatment  with  granu- 
lar activated  carbon  is  an  efficient  and  reliable 
process  for  nearly  complete  organics  removal.  Two 
divisions  of  Pullman  Incorporated,  the  M.W.  Kel- 
logg Company,  and  Swindell-Dressier  Company 
under  constract  with  the  Federal  Water  Pollution 
Control  Administration  have  been  engaged  in  a 
review  of  an  economic  evaluation  and  engineering 
design  of  the  granular  carbon  treatment  process. 
The  variables  considered  are  plant  size,  velocity, 
contact  time,  carbon  loss,  capacity  cost,  type  of 
contactor,  number  of  contacting  stages  and  certain 
combinations  of  the  variables.  Investments  and 
operating  costs  have  been  presented  for  each  case. 
(Gutierrez-Texas) 
W71-12I94 


REMOVAL  OF  ORGANICS  FROM  WASTE 
WATER  BY  ACTIVATED  CARBON, 

Robert  A.  Taft  Water  Research  Center,  Cincinnati, 
Ohio;  and  the  Sanitation  District  of  Los  Angeles 
County,  Calif. 

John  N.  English,  Arthur  N.  Masse,  Charles  W. 
Carry,  Jay  B.  Pitkin,  and  James  E.  Haskins. 
Chemical  Engineering  Progress,  Symposium  Series, 
Vol  67,  No  107,  p  147-153,  1970.  10  fig,  4  tab. 

Descriptors:  'Activated  carbon,  'Waste  water 
treatment,  'Tertiary  treatment,  'Organic  matter. 
Pilot  plant,  'Columns,  Adsorption,  Pressure,  De- 
watering,  Filtration,  Costs,  Reclaimed  water. 
Granules. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Identifiers:  Thermal  regeneration,  Backwash,  Sc- 
ries, Fixedtbed,  Downflow. 

A  0.3  million  gal/day,  four-stage,  fixed-bed,  granu- 
lar activated  carbon  pilot  plant,  complete  with 
thermal  regeneration  facilities,  continuously 
treated  unfiltered,  activated  sludge  wastewater 
treatment  plant  effluent  for  a  four-year  period. 
High  quality  product  water  characterized  by  a 
COD  of  10  mg. /liter  was  produced  on  a  routine  ba- 
sis. A  1 7%  decrease  in  carbon  capacity  occurred 
between  the  first  and  fourth  cycles  (one  cycle  per 
year),  at  which  time  a  steady  state  condition  was 
established  at  a  capacity  between  45  to  SO  lb.  of 
dissolved  COD  per  100  lb.  of  carbon.  Regeneration 
of  the  carbon  was  shown  to  be  a  feasible  process 
and  successful  backwashing  of  the  first  stage  car- 
bon, which  serves  as  a  filter  and  an  adsorber,  made 
pretreatment  of  the  waste  water  treatment  plant  ef- 
fluent unnecessary.  The  estimated  cost  of  $86  per 
million  gallons,  for  a  10  million  gal. /day  carbon 
plant  is  based  on  a  fourth  cycle  dosage  of  350  lb.  of 
carbon  per  million  gallons  of  water  and  a  conserva- 
tive carbon  loss  of  1 0%  per  cycle.  ( English-EP  A ) 
W7I-I2195 


THERMAL  REGENERATION  OF  SPENT  POW- 
DERED CARBON  USING  FLUID1ZED-BED  AND 
TRANSPORT  REACTORS, 

Federal  Water  Quality  Administration,  Cincinnati, 

Ohio. 

Edward  L.  Berg,  Roland  V.  Villiers,  Arthur  N. 

Masse,  and  Lawrence  A.  Winslow. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  107,  p  154-164,  1971.  12  fig,  5  tab,  8 

ref. 

Descriptors:  'Activated  carbon.  Activated  sludge, 
Adsorption,  Volatility,  Economics,  Temperature, 
Turbidity,  Degradation,  Centrifugation,  Sedimen- 
tation, *  Waste  water  treatment,  Ohio. 
Identifiers:  'Thermal  regeneration,  Secondary  ef- 
fluent. Sewage  chlorination,  Total  organic  carbon, 
Lebanon  (Ohio). 

Adsorption  on  powdered  activated  carbon  has 
been  proven  to  be  a  feasible  method  for  removing 
the  bulk  of  the  dissolved  organic  materials  from  a 
municipal  secondary  effluent.  The  cost  of  the  car- 
bon is  such  that  it  must  be  regenerated  and  re-used. 
A  transport  reactor  and  a  fluidized  bed  regenera- 
tion furnace  were  evaluated  at  the  Federal  Water 
Quality  Administration's  Plant  at  Lebanon,  Ohio 
regenerating  carbon  from  a  lO-gal./min  adsorption 
system.  The  carbon  was  regenerated  to  near  virgin 
capacity  by  both  furnaces.  Physical  losses  in  both 
systems  were  near  15%.  Operating  difficulties  with 
the  transport  reactor  furnace  led  to  the  selection  of 
the  fluidized-bed  furnace  for  further  development. 
An  economic  analysis  for  a  10  mil. gal/day  PCAS 
that  includes  regeneration,  heat  utilization,  and 
centrifugation  indicates  a  .  total  cost  of  1  1 
cents/1000  gal  of  water  treated.  (Gutierrez-Texas) 
W7I-12I96 


APPLICATION  OF  CARBON  TECHNIQUES  TO 
BIOLOGICAL  SYSTEMS, 

Southwest  Research  Inst.,  San  Antonio,  Tex. 

L.  L.  Hiser,  and  D.  S.  Tarazi. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  107,  p  267-278,  1 97 1 .  7  fig,  4  tab,  8  ref. 

Descriptors:  'Carbon,  'Biological  treatment.  Ox- 
idation, Activated  sludge.  Hydrogen  ion  concentra- 
tion, Chemical  oxygen  demand.  Biochemical  ox- 
ygen demand.  Kinetics,  Surface  waters,  Adsorp- 
tion, Hydrogen  Effluents,  'Waste  water  treatment. 
Identifiers:  'Carbon  analyzer.  Aerobic  mass,  Total 
oxygen  demand.  Dissolved  organic  carbon. 
Suspended  organic  carbon. 

Part  of  an  in-house  research  project  in  carbon 
materials  balance  was  conducted  on  a  closed 
biological  system.  The  conversion  of  dissolved  or- 
ganic carbon  to  carbon  dioxide  and  suspended  or- 
ganic carbon  (cell  growth)  was  followed  by  moni- 
toring all  three  phases,  gas,  liquid,  and  solid,  of  the 


closed  system.  A  modified  carbon  analyzer  was 
used  for  carbon  determinations.  An  energy  balance 
was  made  on  the  closed  system  by  equating  the  ox- 
ygen equivalent  of  the  carbon  dioxide  produced 
with  the  satisfaction  of  COD  in  the  aqueous  system. 
This  approach  was  held  valid  for  the  carbohydrate 
substrate  involved.  An  attempt  was  also  made  to 
obtain  a  volumetric  oxygen  balance.  However,  this 
attempt  was  unsuccessful  owing  to  the  loss  of  gas 
during  the  experiment  and  to  the  apparent  produc- 
tion in  the  system  of  gases  other  than  carbon  diox- 
ide. An  approach  is  discussed  for  application  of 
carbon  and  oxygen  demand  parameters  to  the  con- 
trol and  monitoring  of  practical  systems.  (Gutier- 
rez-Texas) 
W71-12I97 


CALCIUM  PHOSPHATE  PRECIPITATION  IN 
WASTE  WATER  TREATMENT, 

Harvard  Univ.,  Cambridge,  Mass. 

John  F.  Ferguson,  David  Jenkins,  and  Werner 

Stumm. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  107,  p  279-287,  1971.  6  fig,  1  tab,  28 

ref. 

Descriptors:  'Waste  water  treatment,  'Primary 
treatment,  'Chemical  precipitation,  Alkalinity, 
Kinetics,  Solubility,  Economics,  Magnesium, 
Crystallization,  Hydrogen  ion  concentration.  Fil- 
tration, Precipitation,  Flocculation,  Centrifugation. 
Identifiers:  'Calcium  phosphate  precipitation, 
Secondary  effluents,  Lime  treatment,  Recarbona- 
tion. 

The  extensive  testing  of  lime  treatment  for 
phosphate  removal  has  demonstrated  that  the 
method  is  technically  feasible  and  economically 
competitive  with  other  schemes.  The  purpose  was 
to  provide  some  part  of  an  understanding  of  this 
process  through  a  discussion  of  the  kinetics  of  cal- 
cium phosphate  precipitation  in  a  chemically 
defined  system  containing  calcium,  magnesium 
orthophosphate,  hydrogen  ion  and  water.  A  study 
was  conducted  on  the  chemistry  of  calcium 
phosphate  precipitation  in  model  systems  designed 
to  simulate  waste  water.  Experimental  results  in  the 
Ca-C03-P04  system  showed  that  the  effects  of  pH 
and  the  time  of  phosphate  precipitation  are  com- 
plex. Below  pH  9  induction  periods  exist  that  can 
be  eliminated  by  addition  of  preciously  formed 
precipitate.  At  pH  10  and  1  1,  initially  low  soluble 
phosphate  values  increase  to  a  constant  value  after 
I  hour.  Increasing  carbonate  concentrations  slow 
the  rate  of  phosphate  precipitation  and  increases 
long-term  phosphate  residual.  Magnesium,  also 
slows  the  rate  of  phosphate  precipitation  at  pH  8 
and  progressively  decreases  the  phosphate  residual 
after  5  hours.  The  kinetic  and  long-term  data  are 
also  explained  on  the  basis  of  competition  between 
calcium  carbonate  and  phosphate  solids  and  the  in- 
fluence of  pH  and  magnesium  on  these  interac- 
tions. (Gutierrez-Texas) 
W7I-I2198 


REUSE  OF  SEWAGE  WATER,  A  SOLUTION 
FOR  TWO  PROBLEMS:  LACK  OF  WATER 
FOR  INDUSTRY  AND  POLLUTION, 

Celulosa  y  Derivados  S.A.,  Monterrey  (Mexico). 

Copropiedad  Grupo  Quimico. 

Hector  J.  Gomez. 

Chemical  Engineering  Progress  Symposium  Series, 

Vol  67,  No  107,  p  294-295,  1971.  I  tab. 

Descriptors:  'Waste  water  treatment,  'Sewage, 
'Industrial  water,  'Water  reuse.  Irrigation,  Sedi- 
mentation, Coagulation,  Filtration,  Chlorination, 
Demineralization,  Activated  sludge,  Effluent,  Mex- 
ico. 

Identifiers:  Celulosa,  Derivados,  'Monterrey 
(Mexico). 

Industry  in  Monterrey,  Mexico  using  the  final  ef- 
fluent from  the  domestic  waste  water  treatment 
plant,  has  solved  the  problem  of  lack  of  water,  poor 
water  facilities  and  contamination.  At  present  there 
are  4  conventional  activated  sludge  plants  in  Mon- 


terrey with  flows  of  1 ,600  gal/min.  and  a  servic^ 
industry  treating  60%  of  the  watte  water  The  pi 
has  a  capacity  of  3  mil  gal/day  and  effluen 
pumped  into  a  lagoon  with  a  capacity  of  7.5  i 
gal.  After  chlorination  water  goes  into  an  oi 
basin.  This  water  known  as  'industrial  water'  it  u 
for  gardening,  cleaning,  fire  systems,  cooling  : 
manufacturing.  The  waste  water,  also  underg 
tertiary  treatment  and  is  then  stored  in  enclo 
tanks  to  be  pumped  to  where  it  is  used,  sometii 
up  to  1 .25  miles  away.  (Gutierrez-Texas) 
W7I-I2I99 


PHOSPHATE  REMOVAL  BY  FOAM  FR/ 
TIONATION, 

Garrett  Research  and  Development  Co.,  Inc., 

Verne,  Calif. 

Donald  E.  Garrett. 

Chemical  Engineering  Progress,  Symposium  Ser 

Vol  67,  No  107,  p  296-303,  1971.  10  fig,  4  tal 

lef. 

Descriptors:  'Phosphates,  'Waste  water  treatmt 
•Foam  fractionation,  Lime,  Hydrogen  ion  cone 
tration,  Economics,  Algae,  Solubility,  Sewa 
Biochemical  oxygen  demand,  Ion  exchan 
Chemical  oxygen  demand,  Fertilizer,  Turbidity. 
Identifiers:  'Fractionation-flotation  process. 

A  process  has  been  developed  by  which  air  < 
water  are  contacted  at  high  pressures,  additives 
mixed  with  the  solution,  and  very  finely  divic 
bubbles  that  are  formed  on  the  release  of  pressi 
are  separated.  The  process  also  involves  a  cc 
bination  of  a  new  variation  of  the  foam  fractio 
tion  process  coupled  with  a  precipitation  step 
allow  effective  removal  of  phosphates  in  an  in 
pensive  and  simple  manner.  The  addition  of  ii 
and  lime  result  in  a  complete,  inexpensive  sepa 
tion  of  phosphate  from  the  water  to  be  treated.  1 
foam  fractionation-flotation  process  is  more  it 
competitive  with  conventional  treatment  schem 
The  foaming  process  offers  the  advantage 
requiring  less  land  than  conventional  treatme 
which  is  a  significant  factor  in  land-short  areas 
helping  alleviate  difficult  phosphate  remo 
problems.  Its  greatest  advantages  are  its  simplic 
and  high  removal  efficiency  for  all  the  contai 
nants,  COD,  turbidity,  and  phosphates.  Flowshe 
and  economic  evaluations  of  the  process  were  a 
discussed  in  this  paper.  (Gutierrez-Texas) 
W71-12200 


PHOSPHOROUS  REMOVAL  FROM  WAS' 
WATER  BY  ACTIVATED  ALUMII 
COLUMNS, 

Battelle-Northwest,  Richland,  Wash. 
Gordon  L.  Culp,  and  Lloyd  L.  Ames,  Jr. 
Chemical  Engineering  Progress  Symposium  Seri 
Vol  67,  No  107,  p  304-309,  1971.  8  fig,  2  tab,  2  r 

Descriptors:  'Phosphorous,  'Waste  water  tre 
ment,  Economics,  'Adsorption,  Efflue 
Hydrogen  ion  concentration,  Limes,  Sewai 
Secondary  treatment,  Costs. 
Identifiers:  'Alumina  columns,  Recirculatk 
Sodium  hydroxide,  Regeneration,  Influent. 

Alumina,  a  phosphorous  selective  adsorbent  v. 
used  in  a  tertiary  chemical  process  for  phosphorc 
removal  from  waste  water.  The  process  was  seal 
up  from  laboratory  size  to  a  25  gal/min  mobile  pi 
plant.  The  pilot  plant  was  designed  to  fit  a  standa 
40  ft.  van  trailer.  Secondary  effluent  was  pass 
through  a  multimedia  filter  bed  and  stored  in  an  t 
terior  2,500  gal.  surge  tank  of  collapsible  plast 
From  this  tank,  filtered  sewage  was  pumped 
columns  containing  150-160  gal  of  alumina.  Afl 
phosphorous  loading  an  alumina  column  was  tak 
off  the  line  and  800  gal  of  1  M  NaOH  was  used 
remove  the  adsorbed  acid  by  recirculation.  Colur 
washing  following  the  elution  cycle  was  pH  co 
trolled.  Used  NaOH  was  pumped  from  the  caus 
makeup  tank  to  the  mixing  tank  and  lime  added 
precipitate  phosphorous  in  the  form  of  so 
hydroxlapatite.  The  solids  were  removed  in  a  co 
tinuous  centrifuge  and  the  NaOH  returned  to  t 
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makeup  tank  for  reuse.  Initial  operating  costs  for 
the  study  were  5.8  cents/1000  gal.  Operation  of  an 
alumina  pilot  plant  in  several  geographic  locations 
■  would  be  desirable  to  determine  the  effects  of  in- 
1  fluent  composition,  and  other  operating  conditions, 
1  on  process  performance  and  economics.  (Gutier- 
rez-Texas) 
I  W71-12201 


LIME  PRECIPITATION  IN  MUNICIPAL 
WASTE  WATERS, 

John  B.  Stamberg,  Dolioff  F.  Bishop,  Paul  H. 
Warner,  and  Samuel  H.  Griggs. 
Chemical  Engineering  Progress,  Symposium  Series, 
Vol  67,  No  107,  p  310-320,  1971.  16  fig,  1  tab,  19 
1  ref. 

Descriptors:  *  Waste  water  treatment,  *  Biological 
treatment,  Aeration,  Chemical  precipitation,  Fil- 
tration, Turbidity,  Flocculation,  Phosphorous,  pH, 
Effluent,  Sedimentation,  Bacteria,  Nutrients,  Al- 

.  kalinity.  Municipal  water. 
Identifiers:  *Lime  precipitation,  Biological  oxida- 

,  tion,  Insolubilization,  Biological  denitrification,  Or- 
ganic-free solution,  Recarbonation. 

The  objectives  were  to  establish  the  distribution  of 
particulate  and  soluble  components  during  lime 
precipitation  for  a  wide  pH  range  and  to  determine 
effects  of  various  waste  water  characteristics  on  the 

1  process.  Liming  of  treated  waste  water  to  pH  10  in- 

'  solubilized  forms  of  phosphorous  in  waste  water, 
but  removals  to  residuals  of  0.3  mg/liter  occurred 

1  only  above  pH  1 1 .5,  where  precipitated  magnesium 
hydroxide  flocculated  turbidity.  Nitrification  of  the 
waste  water  during  biochemical  treatment  reduced 
the  lime  requirement  for  precipitation,  the  amounts 

'  of  sludge  from  precipitation  and  improved 
phosphorous  removals.  Liming  of  organic  free  solu- 
tions precipitated  mixtures  of  ortho  and 
polyphosphates  by  pH  10,  while  insolubilization  of 
meta  or  tripolyphosphate  required  a  pH  above  I  I. 
A  conclusion  to  this  study  was  that  the  degree  of 
biochemical  oxidation  significantly  influences 
phosphorous  removals,  while  temperature  and 
ionic  strength  do  not.  (Gutierrez-Texas) 
W7I-I2202 


PERFORMANCE  OF  SURFACE-AERATED 
BASINS, 

Fluor  Corp.,  Los  Angeles,  Calif. 

Milton  R.  Beychok. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  107,  p  322-339,  1971.  6  fig,  3  tab,  26 

ref. 

Descriptors:  'Biological  treatment,  *Waste  water 
treatment,  'Oxidation,  Activated  sludge, 
Biochemical  oxygen  demand,  Effluent,  'Aeration, 
Temperature. 

Identifiers:  'Surface  aeration,  'Biological  oxida- 
tion, Microbial  sludge,  Oxygen  transfer.  Influent. 

Most  biological  oxidation  processes  for  stabilizing 
biologically  degradable  wastes  use  oxygen  and 
microbial  action.  The  various  processes  range  from 
bw-rate  natural  oxidation  lagoons  to  high-rate  ac- 
tivated sludge  units  and  surface-aerated  basins  oc- 
cupying intermediate  positions.  In  relation  to  these 
Srocesses  the  American  Institute  of  Chemical  En- 
ineers,  water  committee  undertook  a  program  to 
collect  and  evaluate  aerated  basin  performance 
'data  with  the  objective  of  developing  correlations 
which  might  be  useful  in  designing  surface-aerated 
basins.  BOD  removal  rates  were  correlated  against 
influent  waste  water  BOD  concentrations  and 
removal  rate  coefficients  derived  from  the  correla- 
tions were  obtained  from  2  different  waste  water 
species.  The  main  variables  considered  were  tem- 
perature, retention  time,  BOD  concentration,  aera- 
tion levels,  and  mixing  power  input.  Series  versus 
parallel  flow  configurations  were  discussed  and 
analyzed.  (Gutierrez-Texas) 
W71-12203 


ULTIMATE  DISPOSAL  OF  BRINES  FROM  MU- 
NICIPAL WASTE  WATER  RENOVATION, 

Burns  and  Roe  Inc.,  Oradell,  N.J. 

P.M.  Rapier. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  107,  p.  340-351,  1971.  9  fig,  12  tab,  22 

ref. 

Descriptors:  'Waste  water  treatment,  'Brines, 
Economics,  'Water  reuse,  Desalination,  Ion 
exchange,  Reverse  osmosis,  Electrodialysis, 
Geological  surveys.  Effluent,  Filtration,  Evapora- 
tion, Permeability,  Municipal  water. 
Identifiers:  Land  dumping,  Total  dissolved  solids, 
El  Paso  (Texas),  Tucson  (Ariz),  Denver  (Colo). 

Many  areas  in  the  western  portion  of  the  United 
States  are  characterized  by  arid  conditions,  with 
resulting  shortages  of  water  supply.  As  a  con- 
sequence water  must  be  reused,  which  can  cause 
the  destruction  of  land  by  build-up  of  sodium  salt  at 
the  surface.  This  problem  is  usually  solved  by 
modern  desalination  methods  operating  on  mu- 
nicipal waste  water.  For  water  sources  below  2,000 
mg/liter  3  processes  show  good  potential  for 
desalination:  ion  exchange,  reverse  osmosis,  and 
electrodialysis.  However,  these  3  processes 
produce  large  volumes  of  dilute  waste  brine,  con- 
taining contaminants  removed  in  rendering  the  mu- 
nicipal effluent  suitable  for  multiple  reuse.  The  cost 
of  the  disposal  of  brines  from  a  hypothetical  mu- 
nicipal water  renovation  was  investigated  for  El 
Paso,  Texas,  Tucson,  Arizona,  and  Denver, 
Colorado.  These  sites  were  chosen  because  they 
represented  different  climatic  and  geological  re- 
gions in  the  more  water-short  regions  in  the  United 
States.  Disposal  methods  considered  were 
evaporating  ponds,  deep  wells,  pipelines  and  distil- 
lation. The  costs  of  disposal  depended  on  climate 
and  location.  Costs  were  highest  at  Denver  where 
geology  ruled  out  deep  wells  and  net  evaporation 
rates  were  low.  (Gutierrez-Texas) 
W7 1-1 2204 


JOINT  TREATMENT  OF  CHROME  TANNERY 
WASTES  AND  MUNICIPAL  SEWAGE, 

Camp,  Dresser,  McKee,  Boston,  Mass. 

Robert  H.  Culver. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No.  107,  p  352-362,  1971.  9  fig,  10  tab,  7 

ref. 

Descriptors:  'Waste  water  treatment,  'Chromium, 
Sewage  treatment.  Biochemical  oxygen  demand. 
Aeration,  Alkalinity,  Activated  sludge,  Biological 
treatment,  Hydrogen  ion  concentration,  Effluent, 
Sulfides,  Proteins,  Flocculation. 
Identifiers:  'Chrome  tanning  wastes,  'Tannery 
wastes,  Carbonation-sedimentation,  Total  volatile 
solids,  Aeration,  Pickling,  Clarifier,  Suspended 
solids. 

A  waste  treatment  process  was  developed  and 
tested  in  pilot  plant  scale  for  the  treatment  of  tan- 
nery wastes  in  combination  with  municipal  sewage. 
Design  factors  for  the  various  steps  were 
developed.  Studies  were  made  of  the  fundamental 
systems  and  reactions  which  form  the  basis  for  the 
process  employed  in  the  pilot  plant.  The  results  of 
investigations  made  on  processes  lead  to  5  major 
conclusions:  ( 1 )  waste  water  from  a  chrome  tan- 
nery can  be  treated  successfully  by  standard 
sewage  treatment  processes  if  mixed  with  a  suffi- 
cient quantity  of  sanitary  sewage,  (2)  3  units 
required  for  successful  treatment  of  tannery  wastes 
by  the  activated  sludge  process  consist  of  an 
equalization  basin,  an  aeration  basin,  and  chlorina- 
tion  facilities,  (3)  sludge  dewatering  can  be 
achieved  by  a  solid  bowl  centrifuge  attaining  a 
force  of  1,300  x  gravity,  (4)  tri-valent  chromium 
concentrations  up  to  100  mg/liter  have  little  effect 
on  the  efficiency  of  the  activated  sludge  process, 
and  (5)  sulfides  in  tannery  wastes  are  biologically 
oxidized.  (Gutierrez-Texas) 
W7 1-1 2205 


WATER  POLLUTION  CONTROL  AT  PHILLIPS 
PUERTO  RICO  PETROCHEMICAL  COMPLEX, 

Phillips  Puerto  Rico  Core  Inc.,  Guayama. 

Luis  O.  Figueroa. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No.  1 07,  p  377-379,  1 97 1 .  1  fig,  1  tab. 

Descriptors:  'Water  pollution  control,  'Sewage 
treatment,  Freshwater,  'Waste  water  treatment, 
Primary  treatment,  Aeration,  Biochemical  oxygen 
demand,  Dissolved  oxygen,  Oxidation,  Effluent,  In- 
dustrial wastes,  'Water  demand,  Puerto  Rico. 
Identifiers:  Static  waters,  Sewer  systems,  Biological 
solids,  Equalization,  Clarifiers. 

Phillips  Puerto  Rico  Core  Inc,  and  Fibers  Interna- 
tional are  initial  facilities  involved  in  petro-chemi- 
cal  processes.  These  plants  require  2,300  gal/min 
of  freshwater.  The  addition  of  an  estimated  agricul- 
tural irrigation  requirement  of  3,500  gal/min  holds 
the  total  demand  of  the  aquifer  to  5,800  gal/min. 
Recent  studies  and  process  changes  have  brought 
the  demand  below  5,500  gal/min  increasing  the 
well  water  available.  Rainwater  falling  in  the  Core 
plant  area  flows  to  a  2,000,000  gal.  baffled  storm 
pond.  This  pond  guarantees  treatment  for  dumps, 
spills  and  washdown  waters  that  enter  the  rainwater 
drain  systems.  The  plant  laboratory  pollution  con- 
trol section  provides  an  accurate  picture  of  plant 
conditions.  Facilities  installed  at  Core  plant  and 
Fibers  have  proved  to  be  positively  adequate  to 
maintain  effective  control  of  water  pollution  and  as 
established  are  flexible  for  future  plants  and  expan- 
sions. (Gutierrez-Texas) 
W71-12206 


OPTIMIZING  A  KRAFT  MILL  WATER  REUSE 
SYSTEM, 

Texas  Univ.,  Austin. 

David  N.  Lyons,  and  Wesley  W.  Eckenfelder,  Jr. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No.  107,  p  381-387,  1971.  11  fig,  3  tab,  16 

ref. 

Descriptors:  'Pulp  wastes,  'Mathematical  models, 
'Optimization,  'Water  reuse,  'Waste  water  treat- 
ment, Biological  treatment,  Activated  sludge, 
Freshwater,  Filtration,  Adsorption,  Effluent, 
Biochemical  oxygen  demand,  Chemical  oxygen  de- 
mand, Lime  treatment,  Carbon,  Costs,  Industrial 
wastes. 

Identifiers:  'By-product  recovery,  'Decoloriza- 
tion,  Influent,  Biological  system,  Suspended  solids, 
Total  dissolved  solids.  Chemical  coagulation. 

In  determining  the  optimum  quality  of  water 
recovery  and  reuse  a  generalized  mathematical 
model  was  developed.  The  model  and  associated 
methodology  were  applied  to  the  water  manage- 
ment system  of  a  medium  size  bleached  kraft  pulp 
mill.  Through  the  optimization  of  this  problem,  the 
reuse  of  water  reclaimed  from  industrial  waste 
water  was  accomplished  by  utilizing  the  mathe- 
matical model  developed.  The  cost  solution  con- 
sidered the  effects  of  variations  in  production 
process  water  quality  requirements,  cost  and  quali- 
ty of  freshwater  and  reclaimed  water  and  the  cost 
of  effluent  treatment.  The  application  of  the  model 
to  the  pulp  and  paper  mill  indicated  that  high  levels 
of  recycle  could  be  economically  justified  if  strin- 
gent color  standards  for  waste  water  effluents 
required  a  high  degree  of  biological  treatment.  The 
key  to  the  process  of  reclaiming  usable  water  from 
the  pulp  and  paper  mill  was  color  removal.  (Gutier- 
rez-Texas) 
W7  1-1 2207 


SQUIBB  SOLVES  ITS  PHARMACEUTICAL 
WASTE  WATER  PROBLEMS  IN  PUERTO 
RICO, 

Weston  (Roy  F),  Inc.,  West  Chester  Pa. 

Ronald  J.  Lawson,  Michael  L.  Woldman,  and  Paul 

P.  Eggerman. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No.  107,  p  401-404,  1971.  3  fig,  1  tab. 
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Descriptors:  Water  conservation,  *Waste  water 
treatment,  'Stabilization,  Fermentation,  Crystal- 
lization, Distillation,  Filtration,  'Biological  treat- 
ment, Toxicity,  Biochemical  oxygen  demand. 
Chemical  oxygen  demand,  Sludge,  Effluent, 
Nutrients,  Puerto  Rico,  Industrial  wastes. 
Identifiers:  'Oxygen  transfer,  Hydrolysis,  Solvent 
washing,  Solvent  recovery,  Equalization,  Humacao 
(Puerto  Rico). 

E.  R.  Squibb  and  Sons  Inc.,  has  contracted  with 
Jacobs  Engineering  Company  to  design  and  con- 
struct 2  pharmaceutical  plants  at  the  same  location 
in  Humacao,  Puerto  Rico.  Major  production  steps 
involved  at  the  plant  will  include  hydrolysis,  solvent 
washings  and  recovery,  crystallization,  distillation 
and  filtration.  A  number  of  extensive  treatability 
studies  were  conducted  to  develop  process  design 
parameters  and  establish  reliability  of  biological 
treatment  of  synthesized  dilute  process  waste 
waters.  Laboratory  biological  treatability  investiga- 
tions were  undertaken  to  obtain  essential  design 
parameters  for  an  aerated  stabilization  process. 
The  basic  laboratory  program  included  develop- 
ment of  an  accliminated  biological  sludge  in  a  con- 
tinuous flow  system.  Interpretation  of  continuous 
data  from  the  biological  systems  showed  that  one  of 
the  two  waste  waters  had  a  removal  rate  twice  as 
fast  as  the  other.  The  gross  sludge  production  cal- 
culated from  the  tests  was  1 .02  lb  of  volatile 
suspended  solids/lb  of  BOD  removal  with  a  sludge 
destruction  rate  of  21%  of  the  volatile  suspended 
solids/day.  This  new  design  and  construction  has 
created  a  more  sophisticated  treatment  facility  that 
will  dispose  of  more  than  99%  of  the  influent  or- 
ganic contamination.  (Gutierrez-Texas) 
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TAHOE     AND     WINDHOEK:     PROMISE     AND 
PROOF  OF  CLEAN  WATER, 

Envirotech  Corp.,  Palo  Alto,  Calif. 

Frank  P.  Sebastian. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No.  107,  p  410-412,  1971.  8  ref. 

Descriptors:  'Water  reuse,  'Waste  water  treat- 
ment, 'Tertiary  treatment,  'Sewage  treatment, 
Economics,  Purification,  Chemical  oxygen  de- 
mand. Biochemical  oxygen  demand.  Effluent,  Ac- 
tivated carbon.  Hydrogen  ion  concentration.  Calci- 
um hydroxide.  Fertilizer,  Costs,  California. 
Identifiers:  'Lime  sludge.  Algae  flotation, 
Clarifiers,  Lake  Tahoe  (Calif),  Windhoek  (SW 
Africa). 

Technical  and  economic  achievements  in  water 
reclamation  have  been  demonstrated  in  full-scale 
operations  at  Lake  Tahoe,  California,  and  Wind- 
hoek, South  West  Africa.  At  these  locations  it  has 
been  shown  that  sewage  effluent  can  be  safely 
treated  to  produce  drinking  quality  water.  The 
plant  at  Tahoe  consists  of  a  conventional  activated 
sludge  plant  with  an  added  tertiary  system.  A  sig- 
nificant step  in  compatibility  of  thermal  reclama- 
tion processes  used  at  Tahoe  is  the  development  of 
exhaust  gas  cleaning  devices  that  cool  and  clean 
the  gases  so  effectively  that  particulate  matter  is 
unmeasureable.  In  the  first  years  of  operation  the 
effluent  was  better  than  the  standards  set,  the  medi- 
an BOD  was  0.98  mg/liter  and  the  median  COD 
was  10.83  mg/liter.  The  total  operating  cost  of  the 
tertiary  process  based  on  7.5  million  gal/day  is  14 
cents/1000  gal.  and  the  amortization  cost  is  8.75 
cents/ 1 000  gal,  while  the  incremental  cost  above 
secondary  treatment  is  1.5  cent/person/day  During 
trial  runs  undertaken  to  study  the  overall  per- 
formance of  the  plant,  test  work  included  a  deter- 
mination of  the  fate  of  polio  viruses,  bacteria,  and 
parasites.  Tests  showed  little  or  no  viruses  were 
present  passing  into  the  chlorination  tank,  giving 
no  indication  as  to  the  effectiveness  of  the  levels  of 
chlorine  used.  As  a  result  of  the  tests  it  was  shown 
that  completely  acceptable  water  could  be 
produced  from  specified  sewage  effluents.  (Gutier- 
rez-Texas) 
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ECONOMICS  OF  REGIONAL  WASTE  TRANS- 
PORT AND  DISPOSAL  SYSTEMS, 

Bechtel  Inc.,  San  Francisco,  Calif 

For  primary  bibliographic  entry  see  Field  05E. 
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TREATMENT   OF   WASTE   OIL:   WASTE 
WATER  MIXTURES, 

Armco  Environmental   Engineering,   Middletown, 

Ohio. 

John  E.  Barker,  Verlin  W  Fultz,  and  Ronald  J. 

Thompson. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No.  l07,p423-427,  1 97 1 .  3  fig,  3  tab. 

Descriptors:  'Oil  wastes,  'Waste  water  treatment, 
•Coagulation,  'Steel,  Adsorption,  Distillation, 
'Flocculation,  Effluent,  Turbidity,  Hydrogen  ion 
concentration,  Economics,  Chemical  oxygen  de- 
mand, Sludge,  Industrial  wastes. 
Identifiers:  'Oil  pollution,  'Chemical  emulsion, 
Agglomeration,  Rinse  waters,  Air  flotation, 
'Chemical  coagulation,  Incineration. 

An  improved  chemical  coagulation  process  for 
treating  cold  mill  rinse  waters  was  developed  by  the 
Armco  Research  Laboratories.  A  facility  was 
designed  and  constructed  to  apply  a  coagulation 
process  to  the  wastes  from  a  new  5-stand  tandem 
cold  mill.  Experimental  studies  at  Armco  resulted 
in  the  development  of  a  4-chemical  coagulant 
process  requiring  relatively  small  amounts  of 
coagulant  and  resulting  in  a  sludge  high  in  oil  con- 
tent. The  basic  design  of  the  treatment  system  is  a 
2-step  approach:  ( 1 )  removal  of  free  and  emul- 
sified oil  by  chemical  coagulation,  flocculation,  and 
dissolved  air  flotation  and  (2)  separated  oil  scum 
receives  treatment  of  heating,  mixing  and  settling 
for  removal  of  solids  and  waters.  The  operation  of 
the  system  is  controlled  by  visual  observations,  pH, 
and  turbidity.  Efficient  turbidity  is  used  as  an 
overall  measure  of  treatment  efficiency.  Over  a  7 
month  period  the  plant  has  averaged  91%  removal 
of  total  oil;  89%  removal  of  COD,  and  an  effluent 
turbidity  of  35  Jackson  Turbidity  Units.  Tests  in- 
dicate that  the  recovered  oil  has  sufficient  heat 
content  to  support  its  own  combustion  at  tempera- 
tures in  excess  of  2.400F.  Air  pollution  can  be  a 
problem  if  adequate  equipment  is  not  provided  for 
control  of  particulates  such  as  aluminum  oxide  and 
clay.  (Gutierrez-Texas) 
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THE  USE  OF  THE  INTEGRATED  WASTE 
TREATMENT  APPROACH  IN  THE  LARGE 
ELECTROPLATING  SHOP, 

Williams  (S.  K. )  Co.,  Wauwatosa,  Wis. 
William  P.  McDonough.and  F.  A.  Steward. 
Chemical  Engineering  Progress,  Symposium  Series, 
Vol67,No.  107,p428-431,  1971.8  Fig. 

Descriptors:  'Waste  water  treatment,  'Chlorina- 
tion, Oxidation,  Toxicity,  Effluent,  Hydrogen  ion 
concentration,  Sewage,  Sludge,  Industrial  wastes. 
Identifiers:  'Integrated  Treatment  Systems,  Cya- 
nide, Chronic  acid,  Rinse  water,  'Electroplating 
wastes. 

A  plant  constructed  by  the  S.K.  Williams  Company 
involves  operations  of  cleaning,  descaling  and  elec- 
troplating, all  of  which  produce  different  types  of 
toxic  chemical  compounds  in  the  water.  To  main- 
tain rinse  water  purity,  the  Lancy  Integrated  Treat- 
ment System  was  used.  At  present  there  are  5 
systems  in  operation:  ( 1 )  integrated  cyanide  treat- 
ment treats  cyanide  complexes,  (2)  integrated 
chromium  I  system  treats  chromic  acid  wastes  con- 
taining high  concentrations  of  free  chromic  acid, 
(3)  integrated  chromium  II  system  treats  chromic 
acid  wastes  containing  low  concentrations  of  free 
chromic  acid,  (4)  integrated  nickel  system  treats 
nickel  from  sulfate,  chloride  and  chelated  com- 
plexes on  plastics,  and  (5)  integrated  copper 
system  treats  copper  from  acid  complexes.  The  in- 
tegrated treatment  systems  were  chosen  for  the  fol- 
lowing reasons:  ( I  )  treated  contaminant  before  en- 
tering water,  (2)  provided  most  efficient  use  of 


materials  used  to  treat  toxic  compounds,  ( 3 )  equi) 
ment  used  was  not  expensive  and  (4;  operation  • 
the  system  is  simple.  With  the  use  of  this  system  0 
rinse  waters  do  not  become  contaminated,  thus  tt. 
effluent  is  suitable  for  reuse.  At  present  70-85%  • 
the  total  water  flow  is  reused.  An  additional  bene! 
of  the  system  is  that  it  eliminates  the  need  f< 
equipment  to  handle  large  volumes  of  effluen 
(Gutierrez-Texas) 
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RECONDITIONING        FOOD        PROCESSIN 
BRINES  WITH  ACTIVATED  CARBON, 

Western  Research  Lab.  National  Canners  Associi 

tion,  Berkeley,  Calif. 

Walter  A.  Mercer,  Jack  W  Ralls,  and  Harry  J. 

Maagdenberg. 

Chemical  Engineering  Progress,  Symposium  Serie 

Vol  67,  No.  107,p435-438,  1971.  8  fig,  3  tab. 

Descriptors:  'Salinity,  'Activated  carbon,  *Was» 
water  treatment,  'Brines,  Economics,  Sodiui 
chloride,  Aeration,  Biochemical  oxygen  demand 
Chemical  oxygen  demand,  Acidity,  Effluen 
Hydrogen  ion  concentration,  California. 
Identifiers:  'Regeneration,  Influent,  Suspende 
solids.  Food  processing  wastes. 

Exploratory  work  done  at  Albany,  California 
Laboratory  of  the  U.  S.  Department  of  Agricultur 
investigated  the  reconditioning  of  spent  oliv 
storage  brines  on  a  commercial  scale  and  evalua 
tion  of  their  reuse  potential.  A  pilot  plant  seal 
brine  reconditioning  unit  was  constructed  and  use 
at  4  olive  canneries  in  the  central  valley  of  Califor 
nia.  At  each  of  the  4  locations,  substantial  volume 
of  spent  storage  brine  were  put  through  carbo 
columns.  The  influent  feed  rate  varied  from  0.5  U 
3.5  gal/min  corresponding  to  0.36  to  2.5  gal/min 
sq.  ft.  of  carbon  area.  The  extent  of  treatment  o 
the  brine  was  followed  by  measuring  COD 
suspended  solids,  pH,  acidity,  and  color  transmis 
sion.  Six  additions  of  60  lb.  portions  of  fresh  carboi 
were  added  to  each  of  the  brines,  causing  signifi 
cant  changes.  The  effluent  was  essentially  trans 
parent  to  light  of  425  micron  wavelength  unti 
6,000  gal  of  brine  contacted  a  charge  of  1 ,000  lb  o 
activated  carbon:  transmittance  decreased  beyont 
the  6,000  gal  point  to  75%  at  10,000  gal  of  col 
lected  effluent.  The  results  showed  that  pH,  acidity 
salt  content  and  suspended  solids  do  not  change 
much  on  carbon  treatment,  but  COD  and  colo: 
change  significantly.  The  results  of  these  test 
showed  the  reconditioning  and  reuse  of  oliv« 
storage  brines  to  be  a  commercially  feasible 
process  and  that  the  increment  in  cost  was  a  rela 
tively  small  figure.  (Gutierrez-Texas) 
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METAL  FINISHING  WASTE  TREATMEN1 
AIMS  ACCOMPLISHED  BY  PROCESS 
CHANGES, 

Lancy  Labs.,  Inc.,  Zelienople,  Pa. 

Leslie  E.  Lancy. 

Chemical  Engineering  Progress,  Symposium  Series 

Vol67,No.  107,p439-441,  1971.  1  fig. 

Descriptors:  'Waste  water  treatment,  'Copper 
•Oxidation,  Temperature,  Precipitation, 

Neutralization,  Sodium  sulfate,  Hydrogen  ion  con- 
centration, Sludge,  Economics,  Effluent,  New  Jer- 
sey, Industrial  wastes. 

Identifiers:  'Chemical  treatment,  'Recrystalliza- 
tion,  Curpous  alloy,  Cupric  oxide,  Sulfuric  acid, 
Electrolytic  system.  Zinc,  'Metal  finishing  wastes. 

The  Volvo  Brass  and  Copper  company  has  em- 
ployed an  'afterpickle:  for  cuprous  oxide  dust 
removal,'  consisting  of  sulfuric-chromic  acid  and 
ammonium  bifluoride  chromic  acid  formulations. 
The  problem  as  far  as  strict  waste  treatment 
requirements  are  concerned  is  the  difficulty  in 
clarifying  the  effluent  so  it  meets  esthetic  require- 
ments and  carries  low  levels  of  suspended  solids  of 
metallic  origin.  Sludge  concentration  and  sludge 
drying  or  filtration  are  also  serious  problems.  An 
investigation  of  the  system  showed  that  electrolytic 
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recovery  of  copper  in  an  economical  manner  was 
possible,  provided  the  current  density  for  electroly- 
sis was  kept  in  a  low  range.  The  cupric  sulfate 
formed  in  the  pickling  process  could  be  periodi- 
cally removed  by  simple  crystallization  and  cupric 
sulfate  crystals  could  be  added  to  the  electrolytic 
copper  recovery  system  or  could  be  sold  separately 
as  a  by-product.  Total  effluent  water  discharged  is 
lOgal/min  and  the  waste  water  is  suitable  for  reuse 
by  rinsing  purposes  back  into  the  process,  main- 
taining the  dissolved  solids  level  in  a  suitable  con- 
centration. (Gutierrez-Texas) 
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HYDROXIDE  PRECIPITATION  AND 

RECOVERY   OF   CERTAIN    METALLIC   IONS 
FROM  WASTE  WATERS, 

American  Enka  Corp.,  Enka,  N.C. 

David  M.  Rock. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No.  1 07,  p  442-444,  1 97 1 .  4  ref. 

Descriptors:  'Lime,  Chemical  precipitation,  Filtra- 
tion, Sludge,  Flocculation,  Effluents,  *Waste  water 
treatment.  Toxicity,  Hydrogen  ion  concentration, 
Iron,  Economics,  Textiles,  Industrial  wastes. 
Identifiers  *Cathanodic  treatment,  'Viscose 
rayon,  Clarifiers,  'Zinc  wastes,  Neutralization,  By- 
product recovery,  Metallic  ions. 

The  American  Enka  Corporation  has  developed  a 
unique  industrial  scale  process  for  the  precipitation 
of  metal  hydroxides,  specifically  using  zinc  wastes 
from  one  of  its  viscose  rayon  plants.  In  1968  the 
Federal  Water  Quality  Administration  offered 
American  Enka  Corporation  a  Research  and 
Development  Grant  to  complete  development  of 
this  process.  An  acid  waste  collection  system  was 
constructed  to  collect  the  zinc  bearing  wastes  at 
their  source  before  they  became  diluted  with  plant 
waste  water.  An  acid  resistant  rotary  vacuum  belt 
filter  was  also  provided  to  filter  impurities  in  the 
recovered  final  zinc  sulfate  solution  before  its  reuse 
in  the  rayon  plants.  While  using  only  caustic  soda 
for  neutralization  the  process  has  operated  for  4 
months  and  the  recovered  zinc  has  been  reused  in  a 
rayon  plant  spinning  process  for  a  similar  period. 
The  final  sludge  contains  1%  of  magnesium  hydrox- 
ide and  0.05-0.10%  of  iron  as  an  impurity.  The 
degree  of  economy  of  the  process  depends  on  the 
sulfuric  acid  to  zinc  sulfate  ratio  in  the  feed  to  the 
recovery  plant.  The  process  has  proved  to  be  suc- 
cessful for  large  scale  production  of  metal  hydrox- 
ide sludges  of  high  density  and  ease  of  handling  and 
disposal.  It  could  also,  be  used  to  neutralize  acid 
mine  waters  and  to  precipitate  their  toxic  mineral 
:onlcnt.  (Gutierrez-Texas) 
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MULTISTAGE  BIOLOGICAL  OXIDATION 
COLUMNS  FOR  CHEMICAL  WASTES, 

Monsanto  Biodize  Systems  Inc.,  Great  Neck,  N.Y. 

j  L.  Knowles,  Jr. 

Chemical  Engineering  Progress.  Symposium  Series, 

Vol  67.  No.  107,  p  445-450,  1971.  10  fig,  I  tab,  4 

ef. 

Jescriptors:  'Biological  treatment,  'Oxidation. 
'Sewage  treatment.  'Waste  water  treatment,  Dis- 
solved oxygen.  Biochemical  oxygen  demand, 
rrickling  filters.  Effluent,  Nitrogen.  Phosphorous, 
tydrogen  ion  concentration.  Activated  sludge, 
dentifiers:  'Aerators,  'Chemical  waste  treatment, 
riarifier.  Neutralization,  Equalization. 

•requency  recurring  patterns  of  circumstances  in 
hemical  waste  treatment  are  high  and  variable 
concentrations,  variable  composition,  intermittent 
t  snterruptible  flow  and  shortage  of  space.  A  suc- 
cessful approach  to  dealing  with  such  situations  is 
itilizing  staged  oxidation  columns  with  special 
'lastic  packaging.  Monsanto  Inc.,  is  presently  con- 
iructing  a  full  scale  plant  dealing  with  this 
iroblem.  The  initial  plan  is  to  provide  storage  and 
'rimary  treatment,  discharging  it  to  the  municipal 
ewage  system.  Some  of  the  primary  objective  of 
he  full-scale  design,  involved  investigations  deter- 


mining: ( 1 )  whether  BOD  removal  was  dependent 
on  BOD  concentration,  (2)  whether  BOD  removal 
varied  as  waste  changed  from  day  to  day  and  (3) 
whether  columns  could  be  operated  in  series,  ob- 
taining the  required  BOD  removal.  A  six-stage 
plant  was  designed  with  a  provision  for  recycle, 
containing  a  decantation  step  for  removal  of  tou- 
lene  and  mineral  spirits,  pH  adjustment,  equaliza- 
tion or  surge  storage  for  2.0  mil  gal.  Prototype 
plant  operations  on  the  site  have  shown  that:  ( 1 ) 
waste  stream  BOD  content  was  high,  (2)  activated 
sludge  could  not  be  relied  on,  since  biological  mass 
does  not  coagulate  and  settle,  (3)  oxidational 
columns  operating  in  series  gave  BOD  removal  of 
4,000  lb  BOD/day,  and  (4)  the  plant  removes  a 
total  of  90%  BOD  or  29,000  lb/day  from  1.4  mil. 
gal/day  of  waste  water,  occupying  only  1 .8  acres  of 
land.  (Gutierrez-Texas) 
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A  NEW  CONCEPT  FOR  THE  BIOLOGICAL 
TREATMENT  OF  TEXTILE  FINISHING 
WASTES, 

Fram  Corp.,  East  Providence,  R.I. 

Clarke  A.  Rodman,  and  Edward  L.  Shunney. 

Chemical  Engineering  Progress,  Symposium  Series 

Vol  67,  No.  107,  p  451-457,  1971.  10  fig,  3  tab,  2 

ref. 

Descriptors:  'Biological  treatment,  'Textiles, 
'Waste  water  treatment,  Biodegradation,  Adsorp- 
tion, Trickling  filters,  Chemical  oxygen  demand. 
Biochemical  oxygen  demand,  Activated  carbon, 
Effluent,  Waste  water.  Activated  sludge.  Hydrogen 
ion  concentration.  Microorganisms,  Industrial 
wastes. 

Identifiers:  *Bio-regeneration  cycles.  Textile 
wastes,  Carbon  granules.  Bio-oxidize,  Total  organic 
carbon. 

Biological  treatment  of  waste  water  can  be  mar- 
kedly improved  by  providing  myriads  of  solid  sur- 
faces upon  which  biological  growth  is  accelerated. 
Field  studies  of  a  sorption-biological  regeneration 
treatment  process  were  conducted  by  Masland  and 
Sons  Inc.,  at  Wakefield,  Rhode  Island.  The  waste 
used  was  a  colored  water  solution  of  50,000  gal/day 
over  a  10  hour  dyeing  period.  A  10  hour  adsorption 
filtration  phase  followed  a  14  hour  biological 
regeneration  phase  without  providing  a  duplicate 
24  hour  service.  The  Masland-Wakefield  Plant's  ef- 
fluent averages  700  mg/liter  COD  at  a  flow  of 
50,000  gal/day  and  removes  300  lb  COD/day.  The 
prime  function  of  the  treatment  plant  is  to  remove 
color  to  a  light  or  indistinguishable  level  when 
diluted  with  tidal  basin  water.  A  secondary  func- 
tion is  the  removal  of  biodegradable  matter.  The 
Masland-Wakefield  Plant  has  operated  successfully 
in  excess  of  14  times  the  adsorption  capacity  of  the 
activated  carbon  employed.  The  effluent  has  a 
great  potential  as  a  color  breakthrough.  (Gutierrez- 
Texas) 
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LIME  PRECIPITATION  FOR  COLOR 
REMOVAL  IN  TERTIARY  TREATMENT  OF 
KRAFT  MILL  EFFLUENT  AT  THE  IN- 
TERSTATE PAPER  CORPORATION, 
RICEBOROUGH,  GEORGIA, 
Interstate  Paper  Corp.,  Riceborough,  Ga. 
Charles  L.  Davis,  Jr. 

Chemical  Engineering  Progress,  Symposium  Series, 
Vol  67,  No.  107,  p  458-465,  1971.  5  fig,  8  ref. 

Descriptors:  'Biological  treatment,  'Aeration, 
Waste  water  treatment,  Chemical  precipitation, 
Chemical  oxygen  demand,  Dissolved  oxygen, 
Hydrogen  ion  concentration.  Economics,  Alkalini- 
ty, Effluent,  Flocculation,  Turbidity,  Georgia,  Pulp 
wastes. 

Identifiers:  'Lime  treatment.  Chemical  treatment, 
Liberty  County  (Geo),  Color  removal  process. 
State  requirements. 

A  report  was  presented  on  the  case  history  of  en- 
vironmental control  at  Interstate  Paper  Corpora- 
tion's Kraft  Linearboard  Mill,  following  the  con- 


cepts and  results  of  2  years  operation.  The  mill  is 
designed  for  a  rated  capacity  of  400  tons  of  un- 
bleached kraft  linearboard/day  with  process  water 
requirements  of  12,500  gal/ton  and  a  BOD  of  25 
lb/ton.  A  lime  coagulation  process  is  used  for  the 
removal  of  color  from  the  process  waste  combined 
with  primary  clarification  followed  by  natural 
biochemical  stabilizations.  Lime  treatment  has 
reduced  46%  of  COD  and  34%  of  BODS.  The  color 
removal  system  in  the  tertiary  treatment  process 
operates  successfully  under  varying  conditions  giv- 
ing a  relatively  consistent  waste  color  in  the  range 
of  1 25  ppm  of  APHA  color  units  at  treatment  levels 
of  1,000  ppm  of  calcium  hydroxide  with  untreated 
waste  colors  in  the  range  of  1,200  ppm.  At  this 
level  of  treatment  the  lime  costs  are  $53.73/mil.ga. 
with  90%  chemical  lime  at  $15.35/ton.  Other  ad- 
vantages of  the  color  removal  process  are:  ( 1 ) 
preconditions  effluents  for  biochemical  degrada- 
tion; (2)  eliminates  foaming;  (3)  reduces 
phosphorous  concentration;  (4)  prevents  eutrophi- 
cation;  (5)  high  alkalinity  provides  sterilization, 
and  (6)  separate  treatment  for  domestic  sewage  is 
not  required.  (Gutierrez-Texas) 
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ADSORPTION/FILTRATION:  A  NEW  UNIT 
PROCESS  FOR  THE  TREATMENT  OF  INDUS- 
TRIAL WASTE  WATERS, 

Calgon  Corp.,  Pittsburgh,  Pa. 

J.  L.  Rizzo. 

Chemical  Engineering  Progress,  Symposium  Series 

Vol  67,  No.   107,  p  466-470,  1971.  2  fig,  5  tab    5 

ref. 

Descriptors:  'Adsorption,  'Filtration,  Coagula- 
tion, 'Waste  water  treatment,  'Water  reuse, 
Economics,  Activated  carbon,  Biochemical  oxygen 
demand,  Chemical  oxygen  demand.  Effluents, 
Isotherms,  Industrial  wastes. 

Identifiers:  Influent,  Suspended  solids,  Total  ox- 
ygen content. 

Adsorption  is  one  of  the  newer  processes  for  or- 
ganic waste  water  treatment.  As  a  unit  process  it  of- 
fers many  advantages  when  compared  to  biological 
processes:  ( 1 )  treats  wastewater  to  a  quality  suita- 
ble for  reuse,  (2)  requires  1.43%  land  required  for 
a  biological  process,  (3)  handles  toxic  wastes,  (4) 
no  secondary  sewage  is  produced,  (5)  has  estheti- 
cally  superior  water,  (6)  lower  capital  investments 
and  (7)  recovers  valuable  by-products  from  waste 
water.  Three  basic  adsorption  systems  utilized  for 
pollution  control  or  water  reclamation  are:  ( I )  the 
fixed  bed  system,  (2)  moving  bed  system,  and  (3) 
parallel  systems.  Adsorption  is  an  economical  unit 
process  having  numerous  advantages  over  conven- 
tional biological  organic  removal  processes. 
Technology  has  developed  granular  activated  car- 
bon for  adsorption  of  dissolved  organics.  The  ad- 
sorption of  these  organics  should  be  evaluated  for 
treatment  of  many  industrial  waste  waters.  (Gutier- 
rez-Texas) 
W71-I2219 


TEXTILE  WASTE  TREATMENT,  TODAY  AND 
TOMORROW, 

Clemson  Univ.,  S.C. 

John  J.  Porter,  William  F.  Nolan,  and  Ray  A. 

Abernathy. 

Chemical  Engineering  Progress,  Symposium  Series 

Vol  67,  No.  107,  p  471-478,  1971.  5  fig,  29  ref. 

Descriptors:  'Textiles,  'Biological  treatment, 
'Waste  water  treatment,  'Biodegradation,  Pollu- 
tion, Effluent,  Biochemical  oxygen  demand. 
Hydrogen  ion  concentration,  Detergents,  Oxida- 
tion, Cotton. 

Identifiers:  'Emulsion,  'Polyvinyl  alcohol,  *Car- 
boxymethal  cellulose.  Dye,  Suspended  solids, 
Homogeneous,  Heterogenous,  Electrolyte  removal. 

Chemicals  and  fibers  used  by  the  textile  industry 
are  changing  each  year.  Fibers,  sizing  chemicals 
and  finishes,  at  one  time  biodegradation  are  now 
resistant  to  microbial  degradation.  Biological 
degradation  occurs  in  natural  fibers  when  the  fiber 
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is  retained  with  the  sludge  in  the  treatment  plant. 
This  is  not  true  for  most  synthetic  fibers,  as  they  are 
comparatively  inert.  The  build-up  of  synthetic 
fibers  in  a  treatment  plant  using  mechanical  aera- 
tion can  cause  damage  to  pumps  and  aerators,  un- 
less fibers  are  removed  from  the  waste-stream  be- 
fore entering  the  plant.  To  evaluate  the  efficiency 
of  any  waste  treatment  an  organic  carbon  analyses 
should  be  run  on  the  influent  and  effluent  streams. 
A  complete  description  of  the  quality  of  waste 
water  treatment  can  be  obtained  by  studies  of 
BOD,  pH,  and  dissolved  solids.  Two  important  con- 
siderations for  construction  of  a  waste  treatment 
plant  are  the  cost  and  availability  of  land.  In  the  fu- 
ture, waste  streams  will  be  isolated  and  treated  by 
physical,  chemical  or  biological  methods,  depen- 
dent on  the  composition  of  the  stream.  (Gutierrez- 
Texas) 
W71-I2220 


VERSATILE    METHODS   OF   WASTE   WATER 
TREATMENT, 

Catalytic  Inc.,  Washington,  D.C. 

John  A.  Hufnagel. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No.  107,  p  479-484,  1971.  7  ref. 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  Chemical  oxygen  demand,  Biochemical  ox- 
ygen demand.  Trickling  filters,  Flash  distillation, 
Reverse  osmosis,  Ion  exchange,  Effluent,  Seconda- 
ry, Tertiary,  Electrodialysis,  Nutrients,  Oil  wastes. 
Identifiers:  'Physical-chemical  treatment, 

Suspended  solids,  'Carbon. 

Physical  processes  to  treat  water  have  only  recently 
been  developed  into  unit  operations.  The  3  most 
promising  candidates  for  physical  treatment  of 
water  are  carbon  adsorption  of  pollutants,  flash 
distillation  of  water,  and  reverse  osmosis.  Carbon 
adsorption  is  probably  the  most  advanced  of  the 
physical  treatment  processes.  FWQA  reports  that 
an  activated  carbon  plant  can  treat  waste  water 
having  60  mg/liter  COD  and  reduce  it  to  7.0 
mg/liter  in  a  plant  handling  10,000,000  gal/day  for 
about  13.7  cents/1000  gal.  A  second  physical 
process  for  treatment  of  waste  water  is  by  reverse 
osmosis,  whose  benefit  is  that  the  permeate  is  free 
of  bacteria  and  much  of  the  salt  is  eliminated  from 
the  permeate.  A  third  alternative  is  the  waste  treat- 
ment plant  serving  a  multiple  city  of  industries. 
This  type  of  plant  has  proved  to  be  cheaper  to 
operate,  maintain,  and  capatilize  than  a  single  in- 
stallation serving  a  plant.  In  the  future  the  concept 
to  total  water  reuse  will  stimulate  a  complex  serv- 
ing several  production  facilities.  The  physical 
methods  of  treatment  of  all  kinds  of  waste  waters 
are  possible  and  may  provide  a  solution  to  clean  up 
of  the  water  and  total  reuse.  (Gutierrez-Texas) 
W71-1222I 


PILOT  DEMONSTRATION  OF  BASIC  DESIGNS 
FOR  ANAEROBIC  TREATMENT  OF 
PETROCHEMICAL  WASTES, 

Union  Carbide  Corp.,  South  Charleston,  W.  Va. 

John  A.  Fisher,  Joseph  C.  Hovious,  Gordon  W. 

Kumke,  and  Richard  A.  Conway. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No.  107,  p  485-494,  1971.  1  3  fig,  7  tab,  13 

ref. 

Descriptors:  'Waste  water  treatment,  'Oil  wastes, 
•Economic  feasibility,  'Anaerobic  conditions, 
Aerobic,  Sulfides,  Oxidation  lagoons,  Wetting 
agents,  Chemical  oxygen  demand,  Biochemical  ox- 
ygen demand,  Toxicity,  Fermentation,  Floccula- 
tion,  Effluent,  Activated  sludge. 
Identifiers:  'Anaerobic  respiration,  'Contact  reac- 
tor, Solids  retention  time,  Hydraulic  retention  time, 
Chlorbacteriaceae  thiorhodaceae,  Beggiatoa, 
Thiobacillus,  Suspended  solids.  Influent. 

In  order  to  increase  the  scope  of  study  on  anaero- 
bic system  and  to  develop  and  disseminate  informa- 
tion in  a  form  useful  to  others,  a  research  grant  was 
awarded  by  the  Federal  Water  Quality  Administra- 
tion for  partial  support  of  in-depth  anaerobic  treat- 


ment studies  by  Union  Carbide.  Anaerobic  filters 
and  lagoons  operating  at  low  microorganism  con- 
centrations were  used.  An  anaerobic  lagoon  experi- 
ment was  performed  at  Union  Carbide's  Texas  City 
Plant  utilizing  actual  waste  streams.  SO  gal.  units 
were  used  to  treat  concentrated  wastes  of  15,000 
mg/liter  COD  at  detention  times  of  20-40  days.  The 
experiments  conducted  in  the  study  showed  that 
the  anaerobic  lagoon  provided  an  economical 
method  for  decreasing  oxygen  demand  of 
petrochemical  waste  waters  by  about  40-60%  at 
loadings  less  than  10  lb.  COD/ 1000  cu  ft./day.  The 
lagoon  is  also  uniquely  suitable  for  utilizing  sulfates 
found  in  petrochemical  wastewaters  providing  or- 
ganic reduction  by  a  sulfur  reduction  oxidation  cy- 
cle. The  capital  and  operating  costs  of  the  system 
are  significantly  low.  (Gutierrez-Texas) 
W71-12222 


TREATMENT  OF  WASTEWATER  RESULTING 
FROM  THE  PRODUCTION  OF  POLYHYDRIC 
ORGANIC  COMPOUNDS, 

Dow  Chemical  Co.,  Freeport,  Tex. 

M.  A.  Zeitoun,  W.  F.  McLlhenny,  and  W.  A. 

Taber. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  107,  p  495-503,  1971.  18  fig,  2  tab,  4 

ref. 

Descriptors:  'Waste  water  treatment,  'Biological 
treatment,  'Activated  sludge,  Effluent,  'Organic 
wastes,  Economics,  Chemical  oxygen  demand, 
Biochemical  oxygen  demand,  Aeration,  'Oxida- 
tion, Hydrogen  ion  concentration,  Microorgan- 
isms, Fermentation,  Alkaline  hydrolysis,  Algae 
blooms,  Utah,  Great  Salt  Lake,  Organic  com- 
pounds, Brines. 

Identifiers:  Fusarium  No  83,  Bacterium  No  52,  En- 
dogenous respiration,  Total  oxygen  demand, 
Glycols. 

Under  a  grant  from  the  Federal  Water  Quality  Ad- 
ministration a  development  program  was  un- 
dertaken to  investigate  the  treatment  of  waste 
waters  resulting  from  the  production  of  polyhydric 
organic  compounds.  The  Dow  Chemical  Company 
as  the  recipient  of  the  grant  has  subcontracted  with 
Texas  A  and  M  University  for  support  of  investiga- 
tions on  biological  oxidation  of  organic  com- 
pounds. Four  overall  objectives  were  set  up:  ( 1 )  to 
develop  a  method  of  treatment  of  wastes  from  a 
polyhydric  manufacturing  processes;  (2)  examine 
several  alternative  treatment  methods;  (3)  deter- 
mine technical,  engineering  and  economic  feasibili- 
ty, and  (4)  develop  sufficient  information  for  the 
conceptual  design  of  a  waste  treatment  facility.  A 
biological  oxidation  procedure  using  an  activated 
sludge  technique  has  been  able  to  reduce  organic 
contents  of  sodium  chloride  brines  to  acceptable 
levels.  A  pilot  facility  operating  on  full  strength 
wastes  has  been  designed  and  is  being  used  to  ob- 
tain design  information  for  a  large  scale  waste  con- 
trol unit.  The  program  involved  is  presently  still  un- 
derway. (Gutierrez-Texas) 
W71-12223 


IN  PLANT  MODIFICATIONS  FOR  REDUCTION 
OF  NITROGENOUS  POLLUTIONAL  INPUT  TO 
FERTILIZE  PLANT  EFFLUENT, 

Farmer's  Chemical  Association,  Inc.  Chattanooga, 

Tenn. 

Edward  C.  Bingham,  Carl  E.  Adams,  Jr.,  and  Peter 

A.  Krenkel. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  107,  p  504-5 13,  1971.  20  fig,  1  ref. 

Descriptors:  'Waste  water  treatment,  'Ammonia, 
•Nitrates,  Economics,  Effluent,  Evaporation, 
Chemical  oxygen  demand,  pH,  Micro-organisms, 
Anaerobic,  Toxicity,  Osmosis,  Phosphorous,  Or- 
ganic matter,  Fertilizers,  Nitrification,  Denitrifica- 
tion. 

Identifiers:  *  Drier,  Pre-drier,  Chromate,  Air- 
stripping,  Ion  exchange. 

The  Farmer's  Chemical  Association  was  awarded  a 
research  and  development  grant  by  the  Federal 


Water  Quality  Administration  to  investigate  it 
develop  methods  of  treating  large  concentrate 
of  nitrogenous  substances.  Various  methods  w 
investigated  to  recover,  remove  or  reduce 
nitrogenous  load  into  the  plant  waste  stream.  Th 
methods  included  many  types  of  biological,  che 
cal  and  physical  treatment  schemes,  including: 
biological  nitrification,  (2)  biological  dentrift 
tion,  (3)  air  stripping  of  ammonia,  (4j  recovery 
ammonium  and  (5)  precipitation  of  ammonia! 
magnesium  ammonium  phosphates.  Of  the  vari«i 
methods  investigated  the  most  prominent  recovi 
scheme  was  the  concurrent,  moving  bed,  contil 
ous  flow  ion  exchange  process.  While  the  most1 
fective  treatment  schemes  seem  to  be  biologi 
dentrification  and  ammonia  precipitation  by 
addition  of  phosphate  and  magnesium.  The  po 
tional  abatement  program  undertaken  at  FC 
resulted  in  several  major  observations:  ( I  )  prior 
developing  a  treatment  scheme,  all  proces' 
producing  waste  streams  should  be  examined, 
prospect  of  product  recovery  should  be  evalua 
thoroughly  and  (3)  each  individual  source  of  wa 
should  be  thoroughly  examined  and  characters 
in  order  that  the  most  efficient  treatment  sche 
be  developed.  (Gutierrez-Texas) 
W7 1-1 2224 


STUDY  AND  DESIGN  OF  SECONDARY  TRE/ 
MENT  FACILITIES  FOR  A  POLYVIN 
CHLORIDE  PRODUCTION  PLANT, 

Goodrich  (B.  F.)  Chemical  Co.,  Cleveland,  Ohio 

W.  C.  Holbrook,  and  J.  C.  Lank. 

Chemical  Engineering  Progress,  Symposium  Seri 

Vol  67,  No  107,  p  514-530,  1971.  7  fig,  9  tab, 

ref. 

Descriptors:  'Biological  treatment,  'Actival 
sludge,  'Waste  water  treatment,  'Sewage  tre 
ment,  Phosphorous,  Suspension,  Emulsions,  Ae 
tion,  Turbidity,  Toxicity,  Biochemical  oxygen  < 
mand,  Chemical  oxygen  demand,  Effluent,  Coaj 
lation,  Hydrogen  ion  concentration,  Filtration,  / 
sorption,  Flocculation,  Oxygen,  Industrial  wastes 
Identifiers:  'Polyvinyl,  'Polymerization,  Polyeli 
trolyte. 

In  1966  the  B.  F.  Goodrich  Chemical  Company 
itiated  plans  to  construct  a  polyvinyl  chlori 
manufacturing  facility.  The  facility  would  empl 
emulsion,  suspension  and  bulk  polymerizati 
processes,  and  would  generate  waste  waters  cc 
taining  monomers,  polymers,  organic  and  inorgai 
salts,  organic  acids,  resins  and  fine  rubber  soli 
dispersants,  wetting  agents,  and  catalyst.  The  wa 
water  volume  for  the  new  plant  was  established 
800,000  gal/day,  and  a  water  usage  per  pound  2( 
less  than  the  lowest  usage  figures  for  simi 
processes.  Activated  carbon  adsorption  tests  w( 
also  conducted  on  chemically  clarified  wastes.  T 
tests  indicated  that  the  adsorption  capacity  v 
poor  due  to  water  soluble,  long  chain  organic  so; 
in  the  wastes.  It  was  concluded  that  activated  c 
bon  treatment  was  not  a  practical  or  economic 
method  of  achieving  secondary  treatment.  At  t 
point  it  was  apparent  that  a  completely  mixed  i 
tivated  sludge  process  would  have  to  be  utilized, 
secondary  clarifier  was  designed  such  that  1 
sludge  would  settle  to  1  %  consistency,  resulting  i 
design  overflow  rate  of  565  gal/day/sq.ft  and  a  ( 
tention  time  of  3  hours.  Chemical  and  biologii 
sludge  compaction  levels  were  established  at  8  a 
2%  consistency.  (Gutierrez-Tx) 
W71-12225 


TREATMENT  OF  CITRUS  PROCESSIP 
WASTE  WATER  INCLUDING  EFFLUEI 
NUTRIENT  CONTROL, 

Environmental  Engineering,  Inc.,  Gainesville,  Fli 
Richard  H.  Jones. 

Chemical  Engineering  Progress,  Symposium  Seri 
Vol67,No  107,p53l-535,  1971.  4  fig,  1  ref. 

Descriptors:  'Waste  water  treatment,  Efflue 
Biochemical  oxygen  demand,  Phosphoro 
'Nutrients,  Aeration,  'Activated  sludge,  Foamii 
Nitrogen,  Hydrogen  ion  concentration,  Florida. 
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Identifiers:  'Lime  treatment,  Influent,  Cattle  feed, 
•Citrus  processing  wastes. 

Winter  Garden  Citrus  Products  Co-operatives,  one 
,  of  the  largest  citrus  processing  plants  in  the 
,  country,  was  cited  by  the  Florida  Department  of 
Air  and  Water  Pollution  Control  for  discharging 
i  untreated  waste  water  into  Lake  Apopka.  Environ- 
mental Engineering  Inc.  was  retained  as  consulting 
,  engineers  and  were  given  6  weeks  to  develop  an  ac- 
i  ceptable  waste  treatment  method,  including  ef- 
fluent nutrient  control.  Tests  were  made  on  the 
treatment  of  concentrated  citrus  waste  water  by  the 
complete  mixed  activated  sludge  process.  Results 
from  this  research  showed  that  concentrated  citrus 
waste  could  be  effectively  treated  by  the  process. 
Laboratory  tests  also  showed  that  lime  treatment  of 
biologically  treated  effluent  resulted  in  an  effluent 
low  in  suspended  solids  and  phosphorous.  Based 
upon  the  tests  made  a  full-scale  treatment  plant  was 
designed  and  constructed.  Plant  design  was  based 
on  a  flow  of  2  mil  gal/day  and  a  BOD  of  2,000 
mg/liter.  Aeration  was  provided  by  4-75  hp 
mechanical  surface  aerators  in  each  of  the  2  aera- 
tion tanks.  The  maximum  and  minimum  flows  were 
1.9  and  0.0  mil  gal/day,  while  BOD  concentrations 
were  4,250  and  144  mg/liter.  Effluent  from  the 
treatment  plant  was  successfully  reused.  Continu- 
ous reuse  was  limited  to  barometric  leg  water, 
although  plant  effluent  was  used  as  cooling  water. 
(Gutierrez-Texas) 
W71-I2226 


PHOSPHOROUS  REMOVAL:  A  CONTROLLA- 
BLE PROCESS, 

Dow  Chemical  Co.,  Midland,  Mich. 

Ronald  G.  Schuessler. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  107,  p  536-540,  1971.  9  fig,  3  tab. 

Descriptors:  'Phosphates,  *Waste  water  treatment, 
•Adsorption,  Precipitation,  Sewage,  Effluent, 
Hydrogen  ion  concentration,  Alkalinity,  Economic 
feasibility,  *Flocculation,  Filtration. 
Identifiers:  Metallic  salts,  Polyelectrolyte,  Acid 
digestion,  Metals. 

In  1966  the  Dow  Chemical  Company  instituted  a 
research  and  development  program  to  develop  a 
phosphorous  removal  process  compatible  with  the 
activated  sludge  and  trickling  filter  processes.  A 
chemical  approach  following  a  two-step  process 
was  selected:  ( 1 )  conversion  of  soluble  phosphates 
into  an  insoluble  suspended  form  with  metallic 
salts,  and  (2)  flocculation  of  the  suspended 
ohosphate  forms  and  other  solids  with  organic 
polyelectrolyte.  To  determine  the  feasibility  of 
phosphorous  removal  by  chemical  precipitation 
systems,  Dow  conducted  a  series  of  laboratory  and 
olant  scale  tests,  the  results  indicated  that  a  system 
rf  ferric  chloride  at  15  mg  Fe..3/litter  and  0.3  mg 
^urifloc  A-23,  anionic  polyelectrolyte  was  the  most 
:conomical  system  for  the  plant.  Following  the 
easibility  study,  the  city  of  Grand  Rapids, 
Michigan  made  application  to  the  Federal  Water 
Quality  Administration  for  funds  to  study  applica- 
nt) of  the  process  to  their  45  million  gal/day  ac- 
ivated  sludge  waste  water  treatment  plant.  Prelimi- 
iary  results  indicate  that  greater  than  90%  total 
*osphorous  removal  is  being  achieved  at  Grand 
Upids.  The  Dow  Chemical  Company  has 
leveloped  a  chemical  precipitation  phosphorous 
emoval  process  that  combines  the  features  of  au- 
omatic,  electronic  process  control,  highly  effective 
otal  phosphorous  removal,  improved  unit  process 
iperations  relatively  low  cost  and  predictable 
>rocess  efficiency.  (Gutierrez-Texas) 
V7I-I2227 


Descriptors:  'Sewage  treatment,  'Adsorption, 
Economics,  Effluents,  Activated  carbon.  Chemical 
oxygen  demand.  Biochemical  oxygen  demand, 
Phosphates,  Turbidity,  'Waste  water  treatment, 
Load  distribution. 

Identifiers:  'Total  organic  carbon,  'Soluble  or- 
ganic carbon,  'Suspended  solids.  Bed-flow. 

Under  contract  with  the  Federal  Water  Quality  Ad- 
ministration through  the  Advanced  Waste  Treat- 
ment Research  Laboratory,  expanded  bed  adsor- 
bers were  evaluated  on  a  pilot  plant  scale  for  treat- 
ing secondary  effluent  and  settled  sewage.  The  pur- 
pose of  the  work  was  to  determine  if  the  potential 
operating  advantages  of  expanded  bed  adsorbers 
over  packed  bed  adsorbers,  for  treating  effluents 
which  contain  suspended  solids,  could  be  achieved 
without  sacrificing  the  effectiveness  of  carbon  ad- 
sorption. To  achieve  expanded-bed  operation,  the 
water  treated  was  passed  upward  through  a  bed  of 
activated  carbon  at  velocities  expanding  the  bed  by 
15%  of  its  volume  at  rest.  By  this  process,  solids,  or- 
ganic matter,  and  phosphates  can  be  removed  at  a 
cost  30-40%  below  that  for  primary  and  secondary 
treatments,  while  achieving  the  same  results. 
Secondary  effluent  treatment  tests  in  parallel  ex- 
panded-bed, and  packed-bed  systems  were  carried 
out  for  1 00  days.  Total  throughput  was  3 1 4,000  gal 
for  the  expanded-bed  system  and  307,000  gal.  for 
the  packed-bed  system.  The  greatest  difference  in 
operation  between  the  systems  was  the  necessity  of 
frequent  cleaning  of  the  former  system  due  to 
clogging  and  buildup  of  excessive  head  losses.  The 
results  of  the  pilot  scale  studies  indicated  that  the 
expanded-bed  mode  of  carbon  contacting  can  be 
used  effectively  in  treatment  of  primary  or  secon- 
dary effluent.  The  expanded-bed  adsorbers  demon- 
strated the  advantage  of  requiring  little  cleaning 
and  maintaining  a  constant  pressure  drop  under  all 
conditions.  (Gutierrez-Texas) 
W71-12228 


VHANDED-BED   ADSORPTION   FOR   TREAT- 
MENT OF  SEWAGE  EFFLUENTS, 

rMC  Corp.,  Princeton,  N.J. 

V alter  J.  Weber,  Jr.,  Charles  B.  Hopkins,  and 

talph  Bloom,  Jr. 

-hemical  Engineering  Progress,  Symposium  Series, 

'ol67,  No  107,  p  541-553,  1971.  1  8  fig,  4  tab,  20 

ef. 


A  NOVEL  AEROBIC  AIR-LIFT  AERATION 
PROCESS  FOR  STANDARD  SECONDARY 
TREATMENT  PLANTS, 

Massachusetts    Inst,    of  Tech.,    Cambridge;    and 
Dynatech,  Cambridge,  Mass. 
D.  L.  Wise,  D.  I.  C.  Wang,  and  H.  A.  Racicot. 
Chemical  Engineering  Progress,  Symposium  Series 
Vol  67,  No  107,  p  554-557,  1971.  2  fig. 

Descriptors:  'Aeration,  'Sewage  treatment,  Waste 
water  treatment,  Biochemical  oxygen  demand, 
•Fermentation,  Microorganisms,  'Biological  treat- 
ment, Compressibility. 

Identifiers:  'Aerobic  air  lift,  'Oxygen  transfer,  Ox- 
ygen efficiency. 

The  main  idea  involved  in  large  scale  fermentation 
work  is  the  use  of  the  'air-lift'  concept,  which  has 
recently  been  successfully  modified  and  adapted  to 
large  fermenters  envisioned  for  protein  production 
from  hydrocarbons.  The  spin  off  from  this  large 
store  on  research  effort  can  be  used  for  improved 
processing  in  biological  waste  treatment.  Experi- 
mental work  has  showed  that  a  key  design  parame- 
ter for  the  fermenter  is  that  the  ratio  of  the  cross- 
sectional  area  of  the  draft  tube  to  the  annulus 
cross-section  by  unity.  This  design  parameter  may 
be  achieved  by  providing  more  than  one  draft  tube 
in  a  large  tank  or  channel.  The  British  Petroleum 
Company  is  presently  using  the  air-lift  concept  in 
its  full  scale  protein  from  hydrocarbon  production 
plant  at  La  Vere,  France.  Conventional  secondary 
waste  treatment  is  a  fermentation  process.  The  air- 
lift concept  offers  a  way  of  combining  known  prin- 
ciples to  increase  air  to  liquid  mass  transfer  rates 
that  have  treatment  significance  in  the  waste  treat- 
ment field,  but  does  not  add  to  the  economic  bur- 
den of  mechanical  aerations.  (Gutierrez-Texas) 
W71-12229 


ECONOMIC  COMPARISON  OF  U-TUBE  AERA- 
TION WITH  OTHER  METHODS  FOR  AERAT- 
ING WASTE  WATER, 

North  American  Rockwell  Corp.,  Canoga  Park, 

Calif.  Rocketdyne  Div. 

Rex  C.  Mitchell,  and  Abraham  D.  Lev. 


Chemical  Engineering  Progress  Symposium  Series 
Vol  67,  No  107,  p  558-565,  1971.  7  fig,  7  tab,  12 
ref. 

Descriptors:  'Aeration,  'Waste  water  treatment, 
Mass  transfer,  Economics,  Sewage,  Solubility,  Ox- 
ygen, Flexibility,  Compressibility. 
Identifiers:    *U-tube,    Transfer    efficiency,    Fluid 
dynamics,  Diffuser. 

An  interesting  technique  used  for  meeting  the 
requirements  for  aerating  water  is  the  'U-Tube' 
concept.  The  system  basically  consists  of  2  ele- 
ments: ( 1 )  device  for  entraining  air  into  a  flowing 
water  stream  and  (2)  vertical  u-shape  flow  paths 
providing  residence  time  in  a  zone  above  at- 
mospheric pressure  where  oxygen  absorption  can 
take  place.  Experimental  data  was  obtained  to 
characterize  the  mass  transfer  and  fluid  dynamics 
behavior  of  a  representative  prototype  u-tube 
system  over  large  ranges  of  design  variables  and 
operating  conditions.  It  was  found  that  the  u-tube 
technique  is  a  partical,  efficient  method  for  aera- 
tion. There  is  ample  flexibility  in  the  choice  of  u- 
tube  configurations  plus  other  design  variables  to 
permit  efficient,  specific  designs  for  a  variety  of  ap- 
plications and  requirements.  U-tube  systems 
require  little  space  and  maintenance,  no  operating 
labor,  can  be  designed  with  no  moving  parts,  and 
result  in  substantial  cost  savings  over  conventional 
aeration  methods.  Mechanical  and  diffused  aera- 
tion systems  are  not  readily  comparable,  except  for 
individual  cases.  (Gutierrez-Texas) 
W71-12230 


WHY  NOT  DEEP  AERATION  TANKS, 

Mixing  Equipment  Co.,  Rochester,  N.Y. 

J.  Y.  Oldshue. 

Chemical  Engineering  Progress  Symposium  Series 

Vol  67,  No  1 07,  p  566-567,  1 970.  2  fig,  1  tab. 

Descriptors:    'Aeration,   Absorption,   Economics, 
Organic    matter,    Ammonia,    Velocity,    Oxygen, 
'Waste  water  treatment. 
Identifiers:  'Aerators,  Stripping,  Horsepower. 

Submerged  turbine-type  aerators  have  been  used  in 
high  and  low  rate  aeration  processes  for  many 
years,  usually  with  a  maximum  water  depth  of  1 6  ft. 
Surface  aerators  or  a  submerged  turbine  aerator 
have  been  used  for  typical  low  rate  aeration 
processes.  When  using  submerged  turbine  aerators 
with  a  separate  gas  introduction  tanks  of  any  depth 
or  desired  uptake  rate  may  be  considered.  In 
general,  there  are  several  combinations  of  air 
supply  horsepower  and  mixer  horsepower  that  will 
accomplish  the  same  uptake  rate,  however,  equal 
uptake  rate,  horsepower  levels,  and  gas  velocities 
are  difficult  to  maintain  when  two  different  scales 
are  used.  Mixing  impellers  have  also  been  used  for 
absorption  of  gases,  including  enriched  air,  oxygen, 
hydrogen,  ammonia,  and  sparlingly  soluble  or- 
ganics,  although  the  maximum  impeller  zone  fluid 
shear  stress  is  normally  less  in  pilot-scale  than  in 
full-scale.  Several  techniques  were  presented  in  the 
article  to  carry  out  different  experiments  studying 
various  scale  down  parameters.  (Gutierrez-Texas) 
W71-12231 


DESIGN  CONSIDERATIONS  FOR  TREAT- 
MENT OF  SOLIDS-LADEN  WASTE  WATERS 
BY  REVERSE  OSMOSIS, 

EnvirongenicsCo.,  El  Monte,  Calif. 
Donald  L.  Feuerstein,  and  Taras  A.  Bursztynsky. 
Chemical  Engineering  Progress  Symposium  Series 
Vol  67,  No  1 07,  p  568-574,  1970.  9  fig,  2  tab,  1  ref. 

Descriptors:  'Waste  water  treatment,  'Reverse  os- 
mosis, 'Sewage  treatment,  Pollutants,  Economic 
feasibility,  Osmosis,  Carbon,  Membranes,  Turbu- 
lence, Flocculation. 

Identifiers:  Water  flux,  Operating  pressure,  Undis- 
solved solids. 

Reverse  osmosis  for  renovation  and  reclamation  of 
waste  waters  could  replace  several  traditional  unit 
processes,  due  to  its  ability  to  effect  high  removals 
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of  waste  water  constituents.  The  critical  factor 
establishing  economic  feasibility  is  the  main- 
tenance of  acceptable  produce  water  flux  over  an 
extended  period  of  time,  minimizing  installed  mem- 
brane surface  area  and  replacement  occurrence. 
Basic  elements  of  the  reverse  osmosis  process  con- 
sist of  the  membrane,  a  means  for  providing  high 
pressure  differential  across  the  membranes,  and  a 
support  for  the  membrane  against  this  differential 
process.  An  important  operating  variable  is  the 
produce  water  recovery  ratio.  The  highest  recovery 
at  which  the  process  can  be  operated  is  dependent 
on  3  factors:  ( I )  concentration  of  low  solubility  in- 
organic compounds  and  organic  substances  in  the 
feed  water  may  be  limiting,  (2)  water  quality 
deteriorates  as  recovery  ratios  are  increased  90- 
100%,  (3)  in  highly  saline  waters,  the  osmotic  pres- 
sure of  concentrating  brine  at  large  recovery  ratios 
approaches  maximum  obtainable  pressure  of  the 
reverse  osmosis  unit.  In  application  of  this  process 
to  the  treatment  of  waste  waters  particular  atten- 
tion is  given  the  deposition  of  finely  dispersed 
solids  on  the  membrane  surface  and  the  associated 
reduction  in  long-term  produce  water  flux. 
Research  and  development  programs  underway  are 
establishing  the  role  of  waste  water  constituents  in 
the  performance  of  reverse  osmosis  processes  and 
developing  means  of  overcoming  undesirable  ef- 
fects and  improving  performance.  (Gutierrez-Tex- 
as) 
W7I-I2232 


NEW  ION  EXCHANGE  SYSTEMS  FOR  TREAT- 
ING MUNICIPAL  AND  DOMESTIC  WASTE  EF- 
FLUENTS, 

Rohm  and  Haas  Co.,  Philadelphia,  Pa. 
Robert  Kunin,  and  Donald  G.  Downing. 
Chemical  Engineering  Progress  Symposium  Series, 
Vol  67,  No  107,  p  575-580,  197  1 .  5  fig,  7  tab,  3  ref. 

Descriptors:    *Ion-cxchange,   *Waste  water   treat- 
ment.   Separation    techniques.    Resins,    Effluent, 
Evaporation,  Desalination,  Freezing,  Membranes. 
Identifiers:    *Deionization   technique,   Anion,  Ca- 
tion, Rinse-waters,  Influent. 

Rohm  and  Haas  recently  developed  a  new 
deionization  technique  (DESAL)  process  based  on 
the  use  of  2  weak  electrolyte  ion  exchange  resins, 
for  treating  brackish  waters  on  an  economical  ba- 
sis. Employing  ion  exchange,  economically  for 
desalination  of  brackish  waters  requires  anion  and 
cation  exchange  resins.  Certain  requirements  must 
be  met  for  the  process  to  be  economical:  ( 1 ) 
exchangers  must  regenerate  theoretical  efficiencies 
with  low  cost  acids  and  bases,  (2)  ion  exchange 
resins  must  operate  at  high  capacities  and  resins 
must  be  freed  of  waste  regenerants  with  a  minimum 
of  water,  and  (3)  waste  regenerants  should  pose  a 
minimal  waste  disposal  problem.  The  DESAL 
process  is  based  on  weakly  basic  anion  exchange 
structures  forming  bicarbonate  salts  with  solutions 
of  carbon  dioxide  and  having  favorable  chloride- 
bicarbonate  selectivity  coefficients.  The  key  factor 
in  the  process  is  the  unusual  characteristic  of  the 
weak  base  anion  exchange  resin.  There  has  been 
one  commercial  installation  of  the  DESAL  process 
in  the  United  States  that  has  been  working  satisfac- 
torily, treating  brackish  water  of  1,000  PPM, 
producing  a  final  effluent  in  the  range  of  20-30 
PPM.  Modifications  of  the  process  can  treat  acid 
mine  drainage  waters,  industrial  waste  effluents, 
and  sewage  waste  effluents.  Economic  analysis  of 
acid  mine  drainage  through  the  DESAL  process 
was  about  $0.30/1000  gal/1000  PPM  removal.  A 
modified  DESAL  process  for  renovation  of  secon- 
dary sewage  effluents  offers  a  significant 
technological  breakthrough  as  a  means  of 
processing  sewage  effluent  waters  and  rendering 
them  suitable  for  cither  industrial,  agricultural  or 
domestic  use.  (Gutierrez-Texas) 
W7I-I2233 


ENGINEERING  RESEARCH  FOR  IMPROVING 
BIOLOGICAL  TREATMENT  PLANTS, 

G.  V.  Levin,  O.  P.  Cohen,  and  G.  J.  Topol. 
Chemical  Engineering  Progress,  Symposium  Series, 
Vol  67,  No  1 07,  p  58  I -584,  197  1 .  2  fig,  2  tab,  5  ref. 


Descriptors:  'Sewage  treatment,  'Activated 
sludge,  Economic  feasibility,  'Aeration,  Biochemi- 
cal oxygen  demand,  Phosphates,  Nutrients. 
Microorganisms,  Effluents,  Adsorption,  'Biologi- 
cal treatment,  'Waste  water  treatment. 
Identifiers:  Substrates,  Mixed  liquor. 

An  interesting  insight  into  sewage  treatment 
mechanisms  is  revealed  in  a  comparison  of  the  ac- 
tivated sludge  process  and  the  trickling  filter 
process.  The  former  process  removes  up  to  90%  of 
the  influent  BOD  while  the  trickling  filter  process 
effects  60-75%  BOD  removal  The  rate  of  BOD 
reduction  in  the  trickling  filter  exceeds  that  of  the 
activated  sludge  process  in  which  4-8  hours  of  aera- 
tion are  required  to  achieve  ultimate  effectiveness 
Important  factors  responsible  for  the  observed  dif- 
ferences in  the  two  processes  are  the  extensive  sur- 
face areas  available  to  microorganisms  on  the  trick- 
ling filter  rocks,  and  nutrients  concentrated  by  ad- 
sorption, promoting  biological  activity.  It  is  the 
purpose  of  a  new  process  proposed  to  combine  the 
advantages  of  activated  sludge  and  trickling  filter 
treatments,  accomplishing  high  degrees  of  sewage 
treatment  in  short  treatment  times.  The  new 
process  adds  finely  divided  material  to  the  aeration 
basin  in  an  aeration  treatment  process,  providing 
suitable  surface  area  for  the  development  of 
microbial  colonies.  Studies  were  performed  on  12 
different  types  of  coal  as  possible  materials  for  the 
new  process.  There  are  numerous  materials,  other 
than  coal  which  are  suitable  for  use  in  the  process. 
These  include  glass,  plastics,  ceramics,  and  a 
variety  of  natural  and  synthetic  products.  The  new 
process  has  a  potential  for  improving  BOD 
phosphates,  and  solids  removal,  and  reducing 
required  capacities  of  the  return  sludge  line,  aera- 
tion basin,  and  final  clarifier.  (Gutierrez-Texas) 
W71-12234 


THE  BIO-DISC  PROCESS:  NEW  TECHNOLO- 
GY FOR  THE  TREATMENT  OF  BIODEGRADA- 
BLE INDUSTRIAL  WASTE  WATER, 

Ronald  L.  Antonie. 

Chemical  Engineering  Progress  Symposium  Series; 

Vol  67,  No  107,  p  585-588,  1971.  3  fig,  4  tab,  4  ref. 

Descriptors:  'Waste  water  treatment,  Treatment 
facilities,  'Biodegradation,  Tertiary  treatment. 
Economics,  Chemical  reactions,  Heat  transfer, 
•Biomass,  Fermentation  process.  Microorganisms, 
Industrial  wastes. 
Identifiers:  Liquid  extractions.  Gas  absorption. 

The  bio-disc  system  consists  of  a  series  of  closely 
spaced  disks  mounted  on  a  horizontal  shaft  and 
rotated  while  partially  immersed  in  waste  water. 
Rotation  of  the  discs  alternately  passes  the  bio- 
mass through  waste  water  and  air.  The  treated 
waste  water  carries  sloghed  materials  to  a  sub- 
sequent clarification  step  for  separation  and 
disposal.  Operating  in  this  manner  the  rotating 
disks  perform  3  primary  functions:  ( 1 )  to  provide 
the  media  for  the  support  of  a  mixed  microbial 
growth,  (2)  contact  growth  with  waste  water,  and 
(3)  aerate  waste  water  to  provide  the  dissolved  ox- 
ygen necessary  to  maintain  aerobic  biological  ac- 
tivity. The  bio-disc  process  achieved  a  high  degree 
of  treatment  on  a  variety  of  industrial  wastes  and  a 
wide  range  of  BOD  concentrations.  The  process 
has  been  shown  to  exhibit  very  stable  operation 
under  varying  waste  water  flow  patterns,  including 
hydraulic  surges  and  intermittent  flow.  The  bio- 
disc  process  lends  itself  well  to  modular  fabrication 
and  installation,  thus  reducing  capital  costs.  The 
process  has  removal  capacity,  very  low  operating 
and  maintenance  costs  and  its  constitution  features 
strongly  favor  its  application  to  many  waste  water 
treatment  problems.  (Gutierrez-Texas) 
W7I-12235 


CAGED  LAYER  PERFORMANCE  IN  PENS 
WITH  OXIDATION  DITCHES  AND  LIQUID 
MANURE  STORAGE  TANKS, 

Guelph  Univ.  (Ontario).  Dept.  of  Poultry  Science. 
J.  P.  Walker,  H.  L.  Orr,  and  J.  Pos. 
Poultry  Science,  Vol  50,  No  2,  March  1 97  I , p  50 1  - 
505.  I  tab.  4  ref. 


Descriptors:  'Poultry,  'Oxidation  lagoons,  'O 

finement    pens,    'Performance,    Waste    dispo«, 

Farm  wastes,  Waste  treatment.  Storage  tanks,  SI 

ries,  Aeration,  Equipment,  Nitrogen,  Odor,  De» 

criteria. 

Identifiers:  Liquid  manure.  Egg  production,  EJ 

quality,  Anti-foaming  agent. 

The  increased  size  of  poultry  operations  and  i 
spread  of  urban  areas  has  created  problems  in  M 
disposal  or  utilization  of  poultry  waste.  These  hs 
been  aggravated  by  the  increased  use  of  the  liqi 
system  of  manure  handling  and  its  resultant  ode 
The  purpose  of  this  study  was  to  evaluate  the  pJ 
formancc  of  caged  layers  housed  in  a  pen  uiilizi 
oxidation  ditches  in  contrast  to  caged  layers  hout 
in  a  pen  with  anaerobic  liquid  storage  tanks.  7 
conclusion  is  that  hen  housed  egg  production,  e 
quality,  feed  conversion  and  mortality  performar 
of  caged  layers  in  pens  with  oxidation  ditches  v 
similar  to  that  of  caged  layers  in  pens  with  liqi 
manure  storage  tanks.  The  odor  in  the  pen  with  I 
oxidation  ditches  was  less  offensive  than  in  p< 
with  anaerobic  liquid  manure  tanks.  Modificatic 
must  be  developed  for  oxidation  ditches  or  oil 
more  economical  means  developed  for  oxidizi 
liquid  poultry  manure  before  it  has  practical  apr. 
cation.  (Hazen-lowa  State  University) 
W71-I2236 


REMOVAL  OF  PLANT  NUTRIENTS  BY  MEA) 
OF  AEROBIC  STABILIZATION  OF  SLUDGE, 

Illinois  Univ.,  Urbana   Dept.  of  Microbiology;  a-, 

Illinois   Univ,  Urbana.   Dept.   of  Agricultural  E» 

gineering. 

Roar  L.  lrgens,  and  H.  Orin  Halvorson. 

Applied  Microbiology,  Vol  13,  No  3,  May  1965 

373-386.  16  fig,  8  tab,  8  ref. 

Descriptors:        Chemical        Oxygen         Demari 

•Biochemical    Oxygen    Demand,    'Waste    wall 

treatment,    'Sludge    treatment.   Sludge    digestic 

Denitrification,  'Nutrients. 

Identifiers:    Digester   supernatant   fluid,    Kjelda 

nitrogen. 

In  the  convential  treatment  of  sewage,  the  soli 
are  normally  disposed  of  by  anaerobic  digestic 
This  leaves  a  considerable  amount  of  pla 
nutrients,  such  as  nitrogen  and  phosphate,  as  sol 
ble  compounds  which  will  eventually  find  their  w 
into  the  plant's  final  effluent,  since  the  supernata 
fluid  from  the  digesters  is  normally  returned  to  tl 
raw  sewage.  In  a  recent  investigation,  we  foui 
that,  if  the  sludges  were  treated  by  an  aerof 
process,  a  significant  portion  of  the  carbonaceo 
matter  was  oxidized  to  carbon  dioxide  and  wati 
and  the  rest  was  assimilated  into  microb 
protoplasm.  This  process  tied  up  the  availat 
nitrogen  and  phosphorus  so  that  practically  no 
remained  dissolved  in  the  suspending  liquid.  T' 
accumulated  solids,  consisting  mostly  of  microb 
cells  were  separated  very  easily  from  the  liqu 
leaving  a  slightly  colored  supernatant  fluid  that  w 
water-clear,  free  from  plant  nutrients,  and  very  Ic 
in  BOD  and  COD.  The  overall  process  was  accot 
plished  in  a  detention  time  not  exceeding  20  da; 
in  contrast  to  anaerobic  digestion  which  requir 
from  50  to  70  days.  ( Hazen-lowa  State  University 
W71-12238 

\ 

WASTE  HANDLING:  WHAT  ARE  THE  CHI 
ICES, 

Wisconsin  Univ.,  Madison.   Dept.  of  Agricultui 

Engineering. 

O.  I.  Berge. 

Hoards  Dairyman,  Vol   116,  March  25,   1971, 

353,  383.  I  fig. 

Descriptors:   'Farm   wastes,   'Waste  water  tre; 
ment.  Waste  disposal.  Waste  storage.  Cattle,  Ode 
Fertilizers,  Value. 
Identifiers:  'Waste  handling.  Waste  utilization. 

Waste  disposal  has  long  been  a  problem.  Wast 
must  be  removed  periodically  for  good  sanitatio 
For  dairymen,  the  three  major  alternatives  for  ha 
dling  manure  are  daily  spreading,  stockpiling  f 


70 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Water  Treatment  and  Quality  Alteration— Group  5F 


spreading  when  field  conditions  are  more  favora- 
ble, and  liquid  storage  with  spreading  under  more 
desirable  conditions.  All  three  systems  depend  on 
the  availability  of  land  for  spreading  within  a 
reasonable  distance  of  the  cattle  barn.  No  system  of 
manure  handling  has  been  devised  which  is  not 
likely  to  offend  the  nostrils  of  sensitive  people. 
(Hazen-Iowa  State  University) 
W7I-I2239 


ANAEROBIC  DIGESTION  OF  FARM  ANIMAL 
,  WASTES  (DAIRY  BULL,  SWINE  AND 
IPOULTRY), 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  Engineer- 
ing; and  Wisconsin  Univ,  Madison.  Dept.  of 
Agricultural  Engineering. 

iLorne  C.  Gramms,  L.  B.  Polkowski,  and  Stanley  A. 

[Witzel. 

,  Transactions  of  the  ASAE,  Vol  1 4,  No  1 ,  January- 

iFebruary  1971,  p  7-1 1,  13.  10  fig,  4  tab,  7  ref. 

Descriptors:  'Anaerobic  digestion,  'Farm  wastes, 
•Digestion.  Laboratory  tests,  Sludge,  'Chemical 
lOxygen  Demand,  Poultry,  Cattle,  Gases,  Hydrogen 
ion  concentration.  Alkalinity,  Settling  velocity. 
Identifiers:  Volatile  solids  reduction,  Gas  produc- 
tion. Volatile  acids.  Dentition  time. 

Dairy  bull,  swine,  and  pultry  wastes  arc  amenable 
to  anaerobic  digestion.  Anaerobic  digests  for  dairy 
dull  waste  may  be  loaded  at  rates  of  0.24  pound  VS 
per  cubic  foot  per  day  with  detention  times 
between  10  to  15  days  for  good  reduction  in 
volatile  solids  and  COD.  Anaerobic  digesters  for 
pultry  waste  should  not  be  loaded  at  rates  greater 
than  0. 1 8  pound  VS  per  cubic  foot  per  day  with  de- 
tention times  between  10  to  15  days.  Although  sub- 
stantial reductions  may  be  achieved  in  volatile 
isolids,  and  COD,  the  ultimate  disposal  of  the  wastes 
iwould  still  be  a  problem.  If  long  term  anaerobic 
digestion  were  used  it  would  allow  storage  until  the 
sludge  could  be  spread  on  the  land  to  obtain  the  op- 
timum fertilizer  value  for  land  management.  Of  the 
three  wastes  studied  the  specific  resistance  of  the 
ipoultry  waste  was  the  only  value  that  was  similar  to 
ithc  specific  resistance  of  anaerobically  digested 
domestic  sludge.  (Hazen-Iowa  State  University) 
IW7I-I2240 


GROWTH  OK  MICROORGANISMS  IN  FRESH 
CHICKEN  MANURE  UNDER  AEROBIC  AND 
ANAEROBIC  CONDITIONS, 

Kentucky  Univ.,  Lexington    Dept.  of  Agricultural 

Engineering;  and  Kentucky  Univ.,  Lexington. 
iDcpt.  ol'Animal  Science. 

Sally  W   Jackson.  B.  E.  Langlois.  and  T.  H. 
Johnson 

Poultry  Science.  Vol  49,  No  6,  I  970.  p  1  749- 1  750. 
1 1  fig.  5  ref. 

Descriptors:  'Feeds.  'Farm  wastes.  Poultry, 
"Aerobic  conditions.  Bacteria,  Microorganisms, 
laboratory  tests.  'Anaerobic  conditions.  Disposal. 
Identifiers:  Waste  rc-usc.  Uric  acid.  Ruminant 
(feeds. 

Utilization  of  animal  manure  as  feed  not  only 
*ould  provide  a  new  source  of  protein  for  animals, 
but  also  would  help  to  reduce  the  pollution  of  the 
environment.  While  use  of  such  material  as  feed  is 
not  permitted  at  this  time,  research  is  necessary  in 
>rdcr  to  determine  the  feasibility  of  using  manure 
is  feed  in  the  event  it  is  made  legal.  This  study  was 
made  to  determine  whether  microorganisms  con- 
fined in  chicken  manure  could  utilize  constituents 
>f  the  fresh  manure  and  increase  in  number  during 
aerobic  or  anaerobic  fermentation.  Results  sug- 
gested that  fresh  chicken  manure  contains  sub- 
trates  capable  of  supporting  aerobic  but  not 
anaerobic  growth  of  bacteria.  (Hazen-Iowa  State 
University) 
W7I-12242 


WASTE      MANAGEMENT.. .WHAT      DOES      IT 
COST, 

Wisconsin   Univ..   Madison.   Dept.  of  Agricultural 
Engineering. 


Orrin  I.  Berge. 

Hoard's  Dairyman,  Vol  1  1 6,  April  10,  1 97 1 ,  p  420. 

8  tab. 

Descriptors:  'Waste  disposal,  'Cost  comparisons, 
•Farm  wastes,  Cattle,  'Costs,  Cost  analysis,  An- 
nual costs,  Capital  investment.  Fertilizers,  Value. 
Identifiers:  Cost  factors. 

This  article  is  an  economic  protection  of  the  cost 
factors  involved  in  handling  wastes  by  daily  haul- 
ing, stacking  or  liquid  manure.  Daily  hauling 
requires  the  least  investment  and  liquid  manure 
systems  the  most.  The  annual  costs  for  each  of  the 
systems  are  much  closer  than  the  investment 
figures.  The  cost  of  the  waste  handling  systems  may 
be  offset  to  a  considerable  extent  by  the  fertility 
value  of  the  wastes.  (Hazen-Iowa  State  University) 
W7  1-1  2244 


5E.  Ultimate  Disposal  of  Wastes 


FREEL  V  OZARK-MAHONING  CO  (DAMAGES 
RESULTING  FROM  STREAM  POLLUTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1657 


WASTE  DISPOSAL  AND  TREATMENT  IN  PER- 
MAFROST AREAS  -  A  BIBLIOGRAPHY. 

Department  of  Interior,  Washington,  DC.  Office  of 
Library  Services. 

For  primary  bibliographic  entry  see  Field  10. 
W71-I  1789 


FLUID  BED  INCINERATION  OF  PETROLEUM 
REFINERY  WASTES. 

American     Oil     Co.,     Mandan,     N.D.     Mandan 

Refinery. 

For  primary  bibliographic  entry  sec  Field  05D. 

W71-I  1794 


THE  50-MILE  BALLAST-OIL  DUMPING 
PROHIBITED  ZONE  OF  ALASKA  RECON- 
SIDERED IN  THE  LIGHT  OF  AVAILABLE 
DATA  GLEANED  FROM  SIGNIFICANT  IN- 
CIDENTS, 

Federal  Water  Quality  Administration,  Corvallis, 
Orcg.  Pacific  Northwest  Water  Lab. 
For  primary  bibliographic  entry  sec  Field  05G. 
W7I-I  1796 


MODERN      METHODS      OF      DISPOSAL      OF 
SLUDGE, 

Water   Pollution   Research   Lab.,  Stevenage   (En- 
gland). 
For  primary  bibliographic  entry  sec  Field  05D. 

W7I-12051 


POLLUTION  CONTROL  AND  MANAGEMENT. 

Charles  River  Associates,  Inc.,  Cambridge,  Mass. 
For  primary  bibliographic  entry  sec  Field  05G. 

W7  1-1  2063 


SOLID  WASTE  DISPOSAL, 

For  primary  bibliographic  entry  sec  Field  05G. 

W7  1-1  2160 


EFFECTS  OF  MARINE  SEWAGE  DISPOSAL, 

Water    Pollution    Research   Lab.,   Stevenage   (En- 
gland). 

For  primary  bibliographic  entry  sec  Field  05C. 
W7I-12I80 


ULTIMATE  DISPOSAL  OF  BRINES  FROM  MU- 
NICIPAL WASTE  WATER  RENOVATION, 

Burns  and  Roe  Inc.,  Oradcll,  N.J. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-12204 


ECONOMICS  OF  REGIONAL  WASTE  TRANS- 
PORT AND  DISPOSAL  SYSTEMS, 

Bechtel  Inc.,  San  Francisco,  Calif. 

T.  L.  Tompson,  P.  E.  Snoek,  and  E.  J.  Wasp. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No.  107,  p  413-422,  1971.  9  fig,  6  tab,  3 

ref. 

Descriptors:  'Waste  water  treatment,  'Land  recla- 
mation, 'Sludge  disposal,  Waste  disposal, 
'Economics,  Dredgings,  Sludge,  Fertilizer, 
Nutrients,  Sewage,  Coagulation. 
Identifiers:  'Waste  transport,  'Municipal  reuse. 
Phosphorous  removal. 

A  study  was  sponsored  by  the  Federal  Water  Quali- 
ty Administration  determining  the  technical  feasi- 
bility and  economics  of  transporting  sewage  treat- 
ment plant  sludge  and  other  selected  wastes  by 
available  transport  systems  for  land  and  ocean 
disposal.  The  general  region  selected  wastes  by 
available  transport  systems  for  land  and  ocean 
disposal.  The  general  region  selected  for  studying 
land  disposal  was  the  great  lakes  megalopolis  ex- 
tending from  Buffalo  to  Milwaukee,  while  ocean 
disposal  was  investigated  along  the  Atlantic  Coast 
megalopolis  from  Boston  to  Norfolk.  Evaluation  of 
regional  sludge  transport  and  disposal  systems  were 
taken  of  the  Northeast  Ohio  area.  An  area  evalua- 
tion displayed  the  ultimate  disposal  system  as  being 
a  1 2  in.  pipeline  extending  from  the  Cleveland  area 
southerly  to  Harrison  County.  For  developing  the 
economics  of  ocean  disposal  the  cases  of  a  5-mile 
outfall  to  shelf  waters  (60  ft.  depth)  and  an  80  mile 
outfall  to  the  edge  of  the  continental  shelf  (650  ft 
depth)  were  evaluated.  The  ocean  disposal  system 
would  have  2  pipeline  collection  branches  mainlin- 
ing from  an  18  in.  diameter  line.  In  conclusion 
utilization  of  long  distance  pipelines  can  extend  the 
radius  of  potential  sites  by  hundreds  of  miles.  Two 
major  points  mentioned  were  (  I )  land  reclamation 
and  upgrading  of  marginal  lands  with  digested 
sludge  is  an  economical  and  ecological  desirable 
method  of  sludge  disposal,  and  (2)  pipelines  offer 
low  costs  means  of  transporting  wastes  to  areas 
where  they  can  be  used  in  an  environmentally 
beneficial  manner  at  rates  of  $1.60/ton/25  mi. 
(Gutierrez-Texas) 
W71-I2210 


MANURE  STACKING. 

Hoard's    Dairyman,    Vol    115.    October    1970,    p 
1028,  1067.  3  fig. 

Descriptors:     'Waste     disposal,     'Waste     dumps. 

'Waste     storage,     'Farm     wastes.     Management. 

Equipment. 

Identifiers:  Waste  storage  facilities. 

The  expense  and  problems  involved  with  hauling 
wastes  daily  and  the  cost  of  liquid  waste  systems 
have  caused  agricultural  engineers  and  dairy  far- 
mers to  consider  other  ways  of  handling  farm 
wastes,  one  of  which  is  stacking.  Unlike  liquid 
waste  systems,  the  amount  of  water  that  is  mixed 
with  the  manure  must  be  kept  to  a  minimum. 
Another  problem  that  may  result  with  stacking  is 
that  of  runoff  from  the  stack  itself.  There  is  not  the 
odor  problem  that  exists  in  liquid  systems.  There 
arc  a  number  of  stackers  on  the  market;  as  it  ap- 
pears more  dairymen  will  switch  to  stacking  as  a 
disposal  system.  (Hazen-Iowa  State  University) 
W71-12243 

5F.  Water  Treatment  and 
Quality  Alteration 


METHODS  OF  REMOVING  NITRATES  FROM 
WATER, 

Interagency  Agricultural  Waste  Water  Treatment 
Center.  Fircbaugh,  Calif. 

For  primary  bibliographic  entry  sec  Field  05C. 
W71-1  1698 


71 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


BLACK   SEA    MICROORGANISMS  GROWING 
ON  HYDROCARBONS, 

Institute  of  Biology  of  Southern  Seas,  Sevastopol 

(USSR). 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11712 


MOVEMENT  OF  BACTERIA  FROM  A  RIVER 
TO  A  MUNICIPAL  WELL--A  CASE  HISTORY, 

Geological  Survey,  Albany,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-1I716 


POLAROGRAPHIC  OXYGEN  ANALYZER 
RESPONSE:  THE  EFFECT  OF  INSTRUMENT 
LAG  IN  THE  NON-STEADY  STATE  REAERA- 
TION  TEST, 

Washington  Univ.,  Seattle.  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05A. 
W71-I1846 


INVESTIGATION  OF  TECHNIQUES 

ELIMINATING  CANCEROGENIC,  AROMATIC, 
POLYCYCLIC  COMPOUNDS  BY  WATER 
TREATMENT  WITH  EMPHASIS  ON  OZONE, 
(Untersuchungen  zur  Eliminierung  kanzerogener, 
aromatischer  Polyzyklen  in  der  Trinkwasseraufbe- 
reitung  unter  besonderer  Beruecksichtigung  des 
Ozons), 
J.  Reichert. 

Gas  und  Wasserfach,  Vol.  1  10,  No.  18,  p  477-482, 
May  2,  1969.  I  fig,  4  tab,  109  ref. 

Descriptors:    'Ozone,    Pollution,    Ground    water, 
Surface  waters,  Water  pollution  treatment. 
Identifiers:  Carcinogens,  Polycyclic  compounds. 

Increasing  pollution  of  ground-,  and  surface  waters 
with  solids  makes  elimination  of  cancerogenic, 
polycyclic  compounds  a  necessity.  Investigation  of 
ozone  treatment  showed  that  benzopyrene  concen- 
tration between  1  and  100  mg/liter  was  eliminated 
in  99  percent  by  treatment  during  30  min  with 
between  0.5  and  1.5  mg/liter  of  ozone.  (In  Ger- 
man) (McCann-Battelle) 
W7I-1  1852 


MERCURY  IN  THE  ENVIRONMENT. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-1I878 


FREQUENCY  DISTRIBUTIONS  OF  THE 
CHEMICAL  AND  PHYSICAL  CHARAC- 
TERISTICS OF  POTABLE  WATER, 

Reading   Univ.,   Whiteknights,   Dept.   of  Applied 

Physical  Sciences  Reading  Univ.  (England).  Dept. 

of  Applied  Physical  Sciences. 

R.  Ainsworth. 

Water  and  Water  Engineering,  Vol  74,  No  897,  p 

467,  November  1970.  I  fig,  I  tab. 

Descriptors:  'Potable  water,  'Water  quality  con- 
trol, 'Statistical  methods.  Hardness  (Water),  Cal- 
cium, Carbonates,  Magnesium,  Sodium,  Potassium, 
Iron,  Nitrates,  Chlorides,  Sulfates,  Fluorides,  Silica, 
Carbon  dioxide,  Nitrogen,  Hydrogen  ion  concen- 
tration. Conductivity. 

Studies  of  water-related  subjects  such  as  corrosion, 
scale  deposition,  and  water  treatment  rely  on  a 
knowledge  of  characteristics  of  water  such  as  ion 
concentrations,  pH,  and  conductivity.  To  provide 
better  data  for  these  studies,  the  author  sampled 
and  analyzed  potable  water  for  some  of  these 
parameters  from  the  main  sources  of  70  of  the  lar- 
gest water  undertakings  in  Great  Britain.  The 
results  were  treated  statistically  to  show  the 
frequency  of  occurrence  of  given  values  of  the 
characteristics.  The  10  and  90  percentile  and  mean 
values  were  also  calculated.  (Sample  values  arc  in- 
cluded )  Use  of  these  values  should  improve  the 
results  obtained  in  related  studies  ( I.ittle-Battcllc ) 
W7I-I  191  1 


METHODS    FOR    THE    DETERMINATION    OF 
TRACE  ORGANIC  MATERIALS  IN  WATER, 

Department  of  the  Interior,  Washington,  D.C.  Of- 
fice of  Saline  Water 

For  primary  bibliographic  entry  see  Field  05A. 
W7 1-1  1920 


DATA  ON  THE  BIOLOGICAL  EFFECT  OF 
SMALL  AMOUNTS  OF  NATURAL  URANIUM 
IN  WATER, 

Nauchno-Issledovatelskii  Institut  Gigieny,  Moscow 

(USSR). 

For  primary  bibliographic  entry  see  Field  05C. 

W7  1-1 2042 


ELIMINATION  OF  CERTAIN  ENTERIC 
VIRUSES  AND  BACTERIA  FROM  SEWAGE  IN 
A  CIRCULATORY  OXIDIZING  CHANNEL, 

Meditsinskii  Institut,  Kiev  (USSR). 

For  primary  bibliographic  entry  see  Field  05D. 

W7  1-1  2043 


PROCESSING  OF  WATER  WITH  POTASSIUM 
PERMANGANATE  FOR  THE  ELIMINATION 
OF  TASTES  AND  ODORS, 

S.  I.  Dobrushina,  V.  I.  Tkachenko,  and  N.  S. 

Litvinov. 

Hygiene  and  Sanitation,  (Russian  Translation),  Vol 

35,  No  4,  April  1970,  p  118-122, 

Descriptors:  'Potassium  compounds,  'Taste, 
'Odors,  Potable  water,  Anaerobic  conditions.  Am- 
monia, Dissolved  oxygen,  Mixing,  Coagulation, 
Sedimentation,  Aeration,  Disinfection,  Coliforms, 
Water  quality  control,  Water  treatment. 
Identifiers:  'Potassium  permanganate,  Kiev 
(USSR),  Desna  River. 

A  substantial  portion  of  the  population  of  Kiev  is 
supplied  with  drinking  water  from  the  Desna  River. 
Treatment  of  the  water  includes  coagulation  (with 
AI2  (S04)3),  sedimentation,  filtration,  and 
chlorination.  During  most  of  the  year,  such 
processing  is  sufficient.  However,  just  prior  to  the 
yearly  springtime  flood  the  water  develops  signifi- 
cant taste  and  odor  problems  which  are  not  al- 
leviated by  standard  treatment  methods,  and 
processing  with  powdered  activated  carbon  and 
flocculation  with  PPA  polyacrylamide  is  used.  Dur- 
ing the  winter  of  1968-69,  conditions  became 
unusually  severe,  and  even  the  additional  treatment 
was  unable  to  cope  with  the  problem.  Standard 
procedures  brought  about  an  odor  reduction  from 
4-5  'points'  down  to  2  'points'  (within  the  legal 
limit)  but  heating  of  the  water  to  60  deg.  brought 
renewed  odors  rising  to  3  'points'.  At  this  point,  a  1 
cu  m  mixing  tank  and  a  3  cu  m  solution  tank  with 
separate  direct  lines  to  the  raw  water  were  in- 
stalled. Laboratory  experiments  which  were  per- 
formed established  that  10  mg/l  of  KMn04  would 
completely  eliminate  both  tastes  and  odors, 
whereas  3  mg/l  would  reduce  the  taste  and  odor  to 
1  'point'  with  no  recurring  odors  on  heating.  The 
KMn04  was  also  shown  to  have  a  disinfecting  ef- 
fect, curtailing  the  other  wise  prolific  growth  of 
sporiferous  bacteria,  and  causing  considerable  im- 
provement of  the  coli  index.  KMn04  treatment  was 
shown  to  be  both  effective  and  economical,  and 
specifically  suited  for  only  periodic  use.  (Lowry- 
Texas) 
W7  1-1  2045 


BIOLOGICAL  EFFECT  AND  SAFE  CONCEN- 
TRATION OF  SELENIUM  IN  DRINKING 
WATER, 

Institute    of    General    and    Municipal    Hygiene. 

Moscow  (USSR). 

For  primary  bibliographic  entry  sec  Field  05C. 

W7  1-12047 


NEW  DATA  ON  THE  MECHANISM  OF  DISIN- 
FECTION OF  DRINKING  WATER  BY 
CHLORINE  AND  GAMMA  RADIATION, 

Moscow  Medical  Inst.  Dept.  of  Environmental  Hy- 
giene (USSR). 
A.  M.  Skidal'skaya 


Hygiene  and  Sanitation,  (Russian  Translation),  Vi 
34,  No  ll.p  193-200,  November  1969,  3  fig,  1  Ul 
8  ref. 

Descriptors:  'Disinfection,  'Chlorination,  •! 
radiation,  Fermentation,  Bacteria,  Coliforms,  El 
zymes,  Coagulation,  Analytical  techniques,  WaU 
treatment,  Water  quality  control. 
Identifiers:  'Dehydrogenase  activity,  'Decarbo: 
ylase.  Deoxyribonucleic  acid. 

Water  containing  varying  amounts  of  bacteria  ws 
subjected  to  chlorination  in  some  instances  an 
gamma  radiation  in  others.  Chlorine  concentn 
tions  used  ranged  from  1  to  250  mg/l  while  tr 
amount  of  gamma  irradiation  applied  varied  froi 
50  to  1000  kr.  Changes  in  dehydrogenase  activii 
and  the  effects  on  decarboxylation  were  observer 
Inhibition  of  the  enzymes  by  chlorine  proceed* 
parallel  with  its  bactericidal  effect,  while  the  ii 
hibiting  effect  of  gamma  irradiation  was  observe 
to  lag  behind  the  bactericidal  effect.  Chlorine  ah 
inhibited  the  glutamic  decarboxylase  of  those  bai 
teria  studied  whereas  gamma  irradiation  produce 
no  such  detectable  effect.  On  the  other  ham 
chlorination  did  not  effect  nucleotide  compositio 
of  E.  coli  DNA  whereas  gamma  irradiatio 
destroyed  the  DNA  molecules.  Morphologic 
changes  in  E.  coli,  as  revealed  by  electro 
microscopy,  included  reduced  volume  of  cells,  in 
paired  protoplasm  transparency,  and  damage  to  th 
cell  membranes.  Chlorination  of  water  supplU 
produced  a  typical  E.  coli  with  altered  cultural  an 
biochemical  properties  which,  although  the 
remained  avirulent,  should  be  accounted  for  i 
water  analyses.  (Lowry-Texas) 
W7  1-1 2048 


OZONATION,  NEXT  STOP  TO  WATER  PURIF 
CATION,  / 

Rene  J.  Bender.  / 

Power,  Vol  1 14,  No  8,  p  58-60,  August  1970.  5  fig 

Descriptors:  'Ozone,  'Water  purification,  *Oxid; 
tion,  'Chlorination,  'Filtration,  Waste  water  trea 
ment,  Cost  analysis.  Analytical  techniques,  Terti; 
ry  treatment,  Sewage  treatment,  Potable  wate 
Taste,  Public  health,  Water  quality.  Detergent 
Phenols,  Bacteria,  Viruses,  Environmental  sanit. 
tion,  Reclaimed  water.  Water  treatment. 
Identifiers:  'Ozonation. 

Because  ozone  is  proving  to  be  a  very  good  oxidi; 
ing  agent,  it  is  very  useful  in  purification  of  wats 
by  oxidation.  It  is  used  mostly  in  preparation  of  mi 
nicipal  potable  water  in  increasing  numbers  of  c 
ties  and  purifying  drinking  water,  mainly  in  Europi 
Although  chlorination  has  done  a  good,  econom 
cal  job  in  initially  reducing  bacterial  count,  labor; 
tory  tests  have  shown  that  a  supplementary  trea 
ment  was  needed.  The  purification  process  calls  fc 
chlorination  and  thorough  filtration  before  ozoni 
tion.  Ozonation  of  drinking  water  offers  several  ac 
vantages  over  simple  chlorination:  (  1  )  bacteria  an 
viruses  are  killed  completely  in  shorter  conta< 
time  with  lesser  concentrations,  ( 2 )  ozone  does  nc 
affect  water  taste;  (3)  ozonation  completel 
destroys  phenols  and  counter-acts  the  action  of  d« 
tergents.  The  cost  of  the  ozonation  process  is  fror 
0.1  cent  to  0.2  cents/ 1000  gallons.  An  ozonatio 
plant  costs  about  $5,000  per  mgd  for  each  ppm  c 
ozone,  and  a  concentration  of  1-2  ppm  is  usuall 
satisfactory.  Ozonation  is  now  being  used  to  purif 
waste  water  and  as  a  tertiary  step  following  sccor 
dary  treatment  for  sewage  waste  water.  (Atkins 
Texas) 
W7I-I2052 


FUNDAMENTALS     OF     ION     EXCHANGE     I! 
WATER  TREATMENT, 

Diamond  Shamroch  Chemical  Co.,  Redwood  Cit) 

Calif. 

For  primary  bibliographic  entry  sec  Field  05 D. 

W71-I2053 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


I4N  EVALUATION  OF  PRESEDIMENTATION 
IAS  A  PROCESS  IN  WATER  TREATMENT 
USING  SIMULATION  TECHNIQUES, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 
iW.E.  Chicca. 

Master's  Thesis,  Maryland  University,  January 
1970,  86  pgs.,  15  tab,  40  ref.  OWRR  Project  A- 
X»7-MD(4). 

descriptors:  *  Water  treatment,  *Turbidity,  'Sedi- 
Ticntation,  Simulation  analysis,  Mathematical 
models,  Computer  models,  'Regression  analysis. 
Flow  rates,  Chemical  precipitation,  Coagulation, 
JFlocculation,  Correlation  analysis,  *Markov 
jrocesses.  Analytical  techniques,  Model  studies, 
'dentifiers:  'Potomac  River,  *Presedimentation, 
'Alum  requirements.  Matrices. 

A  first  order  Markov  model  was  used  to  develop 
■lonthly  and  daily  flow  sequences  which  agree 
Statistically  with  the  historic  parameters  of  the 
Potomac  River.  Multiple  regression  analysis  of  the 
operating  data  of  the  Dalecarlia  Water  Treatment 
plant  demonstrated  that  the  plant  alum  dosing  was 
primarily  a  function  of  the  river  influent  turbidity. 
\  linear  regression  model  was  the  formulated  to  re- 
ate  input  turbidity  to  river  flow,  and  100  years  of 
Emulated  daily  turbidities  were  computed  and  used 
is  inputs  to  the  plant  operating  with  and  without 
resedimentation  facilities.  Treatment  plant  and 
>resedimentation  reservoir  operations  were  simu- 
ated  by  a  series  of  multiple  regression  equations,  in 
irder  to  compute  100  years  of  daily  alum  require- 
nents  with  and  without  presedimentation.  Results 
rom  these  analyses  indicated  that  69  tons  of  alum 
>er  year  (2%  of  the  total  used)  would  be  saved  by 
instruction  of  presedimentation  facilities.  There- 
ore,  it  was  concluded  that  presedimentation  is 
'.cither  an  important  nor  necessary  process  in  the 
reatment  of  Potomac  River  water.  ( Lowry-Texas) 
¥71-12061 


iURVEY  OF  NEBRASKA  WATER  LAW. 

Nebraska  Soil  and  Water  Conservation  Commis- 

ion,  Lincoln. 

;or  primary  bibliographic  entry  see  Field  06E. 

¥71-12145 


IMPLEMENTING  PUBLIC  WATER  SUPPLY 
IEGULATIONS, 

LG.McCall. 

American  Water  Works  Ass'n  Journal,  Vol  63,  No 

',p  399-405,  July  1971.  7  p,  10  fig. 

)escriptors:  *Wcst  Virginia,  *Water  treatment, 
Treatment  facilities,  *Data  collections,  Water 
upply,  Plumbing,  Water  delivery.  Water  distribu- 
ion  (Applied),  Water  works.  Water  purification, 
'hlorination,  Demincralization,  Fluoridation, 
Vater  softening,  Water  quality,  Water  quality  con- 
rol.  Regulation,  Testing,  Chemical  analysis.  Legal 
spects.  Administrative  agencies. 

'urrcnt  information  concerning  the  water-supply 
ystcms  in  West  Virginia  is  based  on  the  Dcpart- 
icnt  of  Health's  initial  steps  to  implement  revised 
'atcr  supply  regulations.  These  data  were  obtained 
rom  inventory  information  that  was  furnished 
irectly  from  public  water  supply  systems.  The 
uthor  uses  this  statistical  data  and  graphs  to  show: 
I)  the  distribution  by  size  of  public  water  supply 
pstems,  (2)  the  extent  of  public  and  private  owncr- 
liip  of  water  works,  (3)  the  number  of  systems 
roviding  water  treatment,  (4)  the  types  of  trcat- 
lent  utilized  by  each  system,  (5)  the  number  of 
ained  and  licensed  operators  operating  systems, 
nd  (6)  the  current  and  projected  need  for  licensed 
perators.  The  author  also  analyzes  the  extent  and 
ffectiveness  of:  ( 1 )  the  Department's  review  of 
onstruction  and  modification  plans,  (2)  plant  in- 
jections, (3)  surveillance  of  cross  connections, 
4)  bacteriological  sampling  and  analysis  of  public 
atcr  supplies,  and  (5)  chemical  analyses  of  public 
atcr  supplies.  Concluding  with  various  sug- 
estions  to  meet  future  needs,  the  author  urges  that 
:gal  action  be  taken  on  those  problems  indicated. 
Gallagher-Florida) 


W7I-12171 
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DECISION  PROCESSES  IN  WATER  QUALITY 
MANAGEMENT, 

Engineering-Science,  Inc.,  Oakland,  Calif. 
Research  and  Development  Lab. 
Richard  M.  Males,  and  William  E.  Gates. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  406,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Completion  Report,  April  1971.  137 
p,  22  fig,  2  tab,  2  append.  OWRR  Project  C-1736 
(No  3163)  (1). 

Descriptors:  'Decision  making,  'Water  quality, 
Computer  models,  'Behavior,  Attitudes,  Califor- 
nia, Social  aspects,  Political  aspects,  Psychological 
aspects,  Social  function,  Social  participation,  Simu- 
lation analysis,  Ethics,  Legal  aspects,  Political  con- 
straints. Water  policy,  Planning,  Institutions. 
Identifiers:  Industrial  dynamics.  Role  playing,  So- 
cial system  research.  Environmental  management, 
Descriptive  model.  Role  awareness,  Conflict, 
Vested  interests. 

Various  techniques  of  social  system  research  were 
combined  with  simulation  modeling  of  water  quali- 
ty decision-making  in  the  State  of  California.  Focus 
of  the  study  was  on  the  description  of  the  informal 
interactions  which  actually  govern  decision-mak- 
ing, particularly  in  regards  to  regional-State  in- 
teraction. Time-based  behavior,  and  feedbacks 
between  the  social  and  technical  sectors,  are  taken 
as  important  parameters  governing  overall  system 
behavior.  The  conflict  between  long-term  and 
short-term  objectives  is  examined.  A  behavioral  ex- 
ercise, involving  role-playing  techniques  conducted 
with  members  of  the  California  regional  water 
quality  control  boards,  is  described  in  detail  This 
exercise  was  used  to  allow  participants  in  decision- 
making to  explore  their  own  conceptual  models  of 
the  processes  they  are  working  with  (both  social 
and  technical),  and  to  understand  the  models  of 
others.  Conclusions  are  drawn  relating  to  the 
specific  decision-making  situation  in  California  and 
its  implications  for  long-term  environmental 
management,  and  with  respect  to  the  nature  and 
ethics  of  conducting  social  system  research  in  en- 
vironmental management.  A  model  environmental 
management  system,  incorporating  an  institu- 
tionalization of  the  adversary  process,  is  presented. 
W7I-I  1643 


CALIFORNIA  OIL  CO  V  DAVENPORT  (OIL 
LESSEE'S  STRICT  LIABILITY  FOR  THE  POL- 
LUTION OF  WATER  USED  FOR  LIVESTOCK). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-1  1652 


CONLEY  V  AMALGAMATED  SUGAR  CO 
(PROOF  OF  BUSINESS  DAMAGES  CREATED 
BY  STREAM  POLLUTION  ODOR). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1653 


AN  ACT  RELATIVE  TO  THE  DISCHARGE  OF 
MERCURY  INTO  WATERS  OF  THE  STATE. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-I  1663 


AID  TO  MUNICIPALITIES  FOR  WATER 
SUPPLY,  POLLUTION  ABATEMENT  AND 
SEWER  SEPARATION. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-I  1675 


REGIONAL  WASTE  DISPOSAL  ACT. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-I  1681 


PRIVATE  WASTE  DISPOSAL. 

New  York  Conservation  Law  sec  9-0101  (McKin- 
ney  Supp  1971). 

Descriptors:  'New  York,  'Ultimate  disposal, 
•Water  pollution  sources,  'Sanitary  engineering, 
Legislation,  Administrative  agencies,  Regulation, 
State  governments,  Water  law,  Water  policy,  Legal 
aspects,  Permits,  Waste  disposal,  Septic  tanks, 
Cesspools,  Marinas,  Industrial  wastes,  Treatment 
facilities,  Domestic  wastes,  Water  pollution,  Water 
pollution  control,  Natural  resources,  Environmen- 
tal effects,  Environmental  sanitation. 

No  person  shall  engage  in  the  business  of  cleaning 
septic  tanks  or  cesspools  or  marina  sanitary  waste- 
holding  facilities,  scavenging  or  disposing  of  indus- 
trial process  waste  products,  or  otherwise  removing 
or  disposing  of  solid  or  liquid  wastes  from  domestic 
sewer  systems  and  treatment  facilities  or  from 
waste-producing  operations  of  factories  or  com- 
mercial establishments  without  first  obtaining  a 
certificate  of  registration  from  the  Commissioner 
of  Environmental  Conservation.  If  the  Commis- 
sioner determines  that  the  proposed  method  of 
transportation  and  the  place  or  manner  in  which 
the  waste  product  is  to  be  ultimately  discharged 
into  the  waters  or  land  areas  will  be  detrimental  to 
or  substantially  damage  or  pollute  the  environment 
or  natural  resources  of  the  state,  he  may  refuse  the 
issuance  of  such  certificate  of  registration  or  im- 
pose conditions  on  the  issuance  thereof  so  as  to 
adequately  protect  against  unreasonable  defile- 
ment or  degradation  of  the  natural  resources  of  the 
state.  The  Commissioner  may  make  rules  and  regu- 
lations implementing  this  section.  Certificate  hol- 
ders shall  make  an  annual  report  to  the  Commis- 
sioner containing  information  required  by  statute 
or  the  Commission.  Registration  shall  be  renewed 
annually.  (Johnson-Florida) 
W71-1I688 


UNITED  STATES  V  MAPLEWOOD  POULTRY 
CO  (DISCRIMINATORY  PROSECUTION  FOR 
ILLEGAL  REFUSE  DISCHARGE). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-11689 


NELSON  V  C  AND  C  PLYWOOD  CORP 
(STATUTE  OF  LIMITATIONS  AND  THEORIES 
OF  LIABILITY  FOR  POLLUTING  UN- 
DERGROUND WATER). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11692 


ENFORCEMENT  LIMITATIONS  IN  WATER 
QUALITY  CONTROL, 

Federal  Water  Quality  Administration,  Washing- 
ton, DC. 
Murray  Stein. 

Water  Resources  Bulletin,  Vol.  6,  No.  4,  p  473- 
475,  July-August  1970. 

Descriptors:  'Water  pollution  control,  'Water 
quality  control,  'Water  quality  act,  Legislation, 
Public  Health. 

The  roles  of  States  and  the  Federal  government  in 
enforcing  water  pollution  laws  are  reviewed. 
Limitations  to  enforcement  actions  stem  from 
statutory  distinctions  between  interstate  and  intra- 
state pollution  which  govern  the  application  of  the 
enforcement  authority.  Additional  limitations  stem 
from  the  statutory  time  intervals  between  procedu- 
ral stages  in  an  action  and  from  State  laws  which 
protect  the  confidentiality  of  required  reports. 
However,  public  support  for  quality  control  mea- 
sures may  be  instrumental  in  eliminating  the  exist- 
ing statutory  limitations.  (Little-Battelle) 
W71-1  1693 


SHELL  OIL  CO  V  BLUBAUGH  (DEGREE  OF 
PROOF  NECESSARY  TO  SUSTAIN  PER- 
MANENT  DAMAGES   FOR   THE   POLLUTION 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


OF    A    WATER    WELL    BY    ADJOINING    OIL 
WELL  OPERATORS), 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11695 


METHODS  OF  REMOVING   NITRATES  FROM 
WATER, 

Interagency  Agricultural  Waste  Water  Treatment 

Center,  Firebaugh,  Calif. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-II698 


ATKINSON  V  HERINGTON  CATTLE  CO  (FEED 
LOT  OPERATOR'S  AND  CATTLE  OWNER'S 
JOINT  LIABILITY  FOR  CATTLE  WASTE  RU- 
NOFF). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1700 


SEWAGE,  WATER,  AND  GARBAGE  DISPOSAL 
DISTRICTS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-1  1707 


PROHIBITION  AND  PENALTY  FOR  THE  POL- 
LUTION OF  WATERING  HOLES  USED  BY 
WILD  HORSES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I  1710 


STATE  WATER  POLLUTION  CONTROL  BD  V 
SALT  LAKE  CITY  (LIMITATIONS  ON  BOARD 
CONTROL  OVER  CITY  SEWAGE  SYSTEM). 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-I  171  1 


MID-CONTINENT  PIPE  LINE  CO  V  EBERWEIN 
(Pollution  of  Farm  Water  Supply  from  Oil  Pipe 
Line  Leakage). 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-117  13 


NORMAN  V  GREENLAND  DRILLING  CO  (IN- 
FERRED LIABILITY  FOR  WATER  POLLU- 
TION FROM  OIL  PRODUCTION  OPERA- 
TIONS). 

For  primary  bibliographic  entry  see  Field  06E. 

W71-I  1724 


REISERER  V  MURF1N  (SALINE  WATER  IN- 
TRUSION OF  FRESH  WATER  WELLS  FROM 
OIL  DRILLING  OPERATIONS). 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-I  172X 


VERTICAL  ADVECTION  DIFFUSION  AND 
REDOX  POTENTIALS  AS  CONTROLS  ON  THE 
DISTRIBUTION  OF  MANGANESE  AND  OTHER 
TRACE  METALS  DISSOLVED  IN  WATERS  OF 
THE  BLACK  SEA, 

Woods  Hole  Oceanogruphic  Institution,  Mass. 
For  primary  bibliographic  entry  sec  Field  05 B. 
W7I-I  1744 


CORDER  V  STATE  WATER  POLLUTION  CON- 
TROL BD  (USE  OF  SUBSTANTIAL  EVIDENCE 
RULE  IN  DETERMINING  THE  VALIDITY  OF 
ADMINISTRATIVE  DECISION  GRANTING 
PERMIT  FOR  SEWAGE  DISCHARGE). 
For  primary  bibliographic  entry  sec  Field  06F. 
W7I-II782 


TRACE  MATERIALS  IN  WASTES  DISPOSED 
TO  COASTAL  WATERS-FATES,  MECHANISMS 
AND  ECOLOGICAL  GUIDANCE  AND  CON- 
TROL, 

Federal   Water  Quality   Administration,  Corvallis. 
Orcg   National  Coastal  Research  Program. 
For  primary  bibliographic  entry  sec  Field  05B 


W7I-I  1793 


THE  50-MILE  BALLAST-OIL  DUMPING 
PROHIBITED  ZONE  OF  ALASKA  RECON- 
SIDERED IN  THE  LIGHT  OF  AVAILABLE 
DATA  GLEANED  FROM  SIGNIFICANT  IN- 
CIDENTS, 

Federal  Water  Quality  Administration,  Corvallis, 
Oreg.  Pacific  Northwest  Water  Lab. 
M.  H.  Feldman. 

Working  Paper  No.  77,  October  1970.  22  p,  1  fig, 
1 2  ref. 

Descriptors:  *Oil  wastes,  'Alaska,  Tides,  Sea 
breezes.  Temperature,  Density  currents.  Coasts, 
Pacific  coast  region,  Climatic  zones,  Aquatic 
animals,  Aquatic  plants,  Water  birds.  Fish,  Benthic 
flora,  Micrrorganisms,  Water  quality  control, 
Waste  disposal,  Oily  water,  'Pacific  Ocean,  Path  of 
pollutants,  Water  pollution  effects.  International 
waters. 
Identifiers:  *Oily  ballast,  *Gulf  of  Alaska. 

A  thorough  literature  search  was  conducted  con- 
cerning the  major  oil  spills  and  the  damage  caused 
by  them.  Movement  of  oils  by  reason  of  winds, 
tides,  density  currents  and  other  means  have  been 
shown  to  differ  to  a  great  extent  depending  on 
prevailing  temperatures,  offshore  versus  channel 
versus  high  seas  movements,  as  well  as  the 
character  and  composition  of  the  oil  spilled. 
Ecological  damage  done  by  accidental  spills  and  by 
seepage  has  been  documented  in  several  instances, 
but  the  numbers  and  diversity  of  wildlife  species  in- 
habiting the  Alaskan  coastline  make  the  estimation 
of  the  magnitude  of  disaster  from  major  spills  dif- 
ficult. Despite  this  fact,  studies  revealed  that  the 
Alaskan  coastal  waters  arc  capable  of  coping  with 
10,000  gallons  of  seepage  and  from  one  to  two 
times  that  amount  of  accidental  spillage  per  year. 
However,  analysis  of  coastal  wind  and  wave  pat- 
terns has  demonstrated  conclusively  that  any  oil 
dumped  within  the  50  mile  limit  will  either  sink  to 
the  bottom  and  effect  the  bottom  dwelling  organ- 
isms, evaporate,  or  wash  up  on  the  beaches.  Much 
evidence  was  also  discovered  to  indicate  that  oil 
washing  up  on  the  beaches  could  have  come  from 
much  greater  distances,  but  the  50  mile  limit  is  re- 
garded as  providing  at  least  marginal  protection  of 
the  area  from  ballast-oil.  (Lowry-Texas) 
W71-1  1796 


THE  IMPACT  OF  IMPOSING  A  WATER 
QUALITY  STANDARD  ON  A  LIVE  STREAM, 

South    Dakota    State    Univ.,    Brookings.    Dcpt.   of 

Civil  Engineering. 

James  N    Dornbush.  John  R.  Andersen,  John 

Herrcid,  Daniel  J.  Naughton,  and  Kerwin  L. 

Rakness. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  349,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  South  Dakota 

Water  Resources  Institute,  June  1 97  1 .  84  p,  16  fig, 

4  tab,  14  ref,  append  OWRR  Project  B-005-SDAK 

(6). 

Descriptors:  Water  quality,  'Planning,  Water 
resources  development,  'Streamflow,  Beneficial 
use,  Water  utilization.  Waste  water  treatment. 
Reservoirs.  Water  pollution.  Water  Quality  Act, 
♦Frequency  analysis.  'Regression  analysis,  South 
Dakota,  'Standards,  'Water  quality  control.  Flow, 
Water  temperature.  Biochemical  oxygen  demand. 
Identifiers:  'Big  Sioux  River  (S  Dak) 

An  evaluation  is  presented  of  the  influence  of  water 
quality  standards  on  the  planning  and  development 
of  a  river  basin  and  on  the  treatment  requirements 
for  wastewater  discharges.  The  Big  Sioux  River  in 
eastern  South  Dakota  was  selected  for  a  case  study 
because  the  river  was  largely  uncontrolled  although 
intensive  investigation  was  underway  for  water 
resources  development  including  multiple  purpose 
reservoirs.  Existing  flow  and  water  quality  data  for 
the  river  were  evaluated  and  the  influence  of  in- 
creased water  requirements  for  irrigation  and 
domestic  use  was  projected  to  the  year  2010.  For 
extended  periods  of  time,  the  river  flow  has  been 


exceeded  by  wastewater  discharges.  Multiple  lint 
regression  was  used  to  develop  a  mathematical  < 
pression  for  the  minimum  dissolved  oxygen  in  t 
river  in  terms  of  flow,  temperature  and  BOD  I 
both  summer  and  winter  conditions  to  predict  y 
'cure  river  flow  requirements  from  proposed  re* 
voirs  to  maintain  the  assigned  water  quality  for  t 
proposed  beneficial  uses  Although  a  city  witty 
population  equivalent  of  450,000  persons  presen| 
provides  96  to  98%  BOD  removal,  additional  trel 
ment  of  wastewater  is  required  to  meet  the  impost 
water  quality  standards. 
W7I-I  1806 


POLLUTING  WATERS--MISDEMEANO 

HEALTH  AND  QUARANTINE  REGULATION* 

For  primary  bibliographic  entry  see  Field  06E 

W71-I  1834 


WATER  POLLUTION  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I  1841 


UNITED  STATES  V  THE  CATHERI!" 
(DISCHARGE  FROM  VESSELS  OF  OIL  UPC 
NAVIGABLE  WATERS). 

For  primary  bibliographic  entry  see  Field  06E. 

W7  1-1  1844 


GULF  OIL  CORP  V  HUGHES  (POLLUTION  C 
WATER  WELL  FROM  OIL  COMPANY  OPERJ 
TIONS). 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-1  1848 


PENNSYLVANIA  GLASS  SAND  CORP  C 
OKLA  V  OZMENT  (DEGREE  OF  POLLUTIO 
CONTEMPLATED  BY  A  MINING  LEASE). 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-1  1849 


WATER  IMPROVEMENT  COMMISSION. 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-1  1856 


POLLUTION  CONTROL,  ENFORCEMENT. 

For  primary  bibliographic  entry  sec  Field  06E. 

W7I-I  1857 


SOME  LEGAL,  SOCIAL  AND  ECONOM1 
PROBLEMS  OF  GROUNDWATER  POLL! 
TION, 

Rhode    Island    Univ.,    Kingston     Water   Resource 

Center 

Arthur  D.  Jeffrey.  D   Barlowc  Burke,  Jr.,  and  Irvir 

A.  Spaulding. 

Available  from  the  National  Technical  Informatic 

Service  as  PB-202  420,  $3.00  in  paper  copy.  $0.9 

in  microfiche.  Completion   Report,    1971.  2 1  p. 

ref.  OWRR  A-032-R1. 

Descriptors:  'Water  law,  'Groundwater,  'Polli 
tion.  Administration,  Nuisance,  Ncgligcnci 
Reasonable  use.  'Rhode  Island,  Water  pollutio 
control.  Legal  aspects.  Social  aspects.  Water  qual 
ty.  Economic  impact. 

The  purpose  was  to  ascertain  the  legal  theorii 
under  which  pollution  of  groundwater  is  policed  i 
Rhode  Island  A  study  of  that  law  indicated  that  th 
underlying  legal  theory  is  uncertain,  so  the  authc 
went  on  to  suggest  his  own  views  of  the  situation- 
iind  to  suggest  legal  theory  which  would  prcscrv 
the  quality  of  the  stale's  groundwater  resource; 
The  enforcement  of  present  laws  relating  to  sue 
pollution  was  also  studied  in  the  field  and  throug 
state  records.  The  enforcement  process  was  foun 
ad  hoc  and  not  concerned  with  upgrading  an 
preservation  of  water  quality.  Water  quality  dat 
are  assembled,  but  little  use  is  made  of  them  b 
state  officials.  To  improve  this  situation,  the  law  i 
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the  area  must  be  moved  beyond  the  concept  of 
l  public  health  laws,  toward  a  notion  of  water  law 
that  balances  many  possible  uses  for  our  water 
supply  and  recognizes  the  existance  of  hydro- 
i  ecology  in  a  water  shed. 
IW71-1 1863 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


DOUGLAS  AIRCRAFT  CO  V  KERNS  (PER- 
MANENT DAMAGES  FROM  STREAM  POLLU- 
TION), 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1922 


CORWINE  V  MARACAIBO  OIL  EXPLORA- 
TION CO  (POLLUTION  OF  STOCK  POND  BY 
ADJOINING  OIL  LESSEE). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11966 


LEGAL,  ECONOMIC,  AND  TECHNICAL 
ASPECTS  OF  LIABILITY  AND  FINANCIAL 
RESPONSIBILITY  AS  RELATED  TO  OIL  POL- 
LUTION, 

George  Washington  Univ.,  Washington,  D.C.  Pro- 
gram of  Policy  Studies  in  Science  and  Technology. 

Available  from  the  National  Technical  Information 
iService  as  PB198  776,  $6.00  in  paper  copy,  $0.95 
in  microfiche.  Report  No  CG-OIL-70-2,  Dec  1970. 
347  p  DOTContract-CG-10255-A. 

Descriptors: 

Identifiers:  *Water  pollution,  Oils,  'Law  jurispru- 
dence. Water  pollution,  'Government  policies, 
Water  pollution,  'Economic  analysis.  Water  pollu- 
tion, 'Liabilities,  Water  pollution.  Abatement, 
Petroleum  industry.  Insurance,  Petroleum  trans- 
portation. Marine  transportation.  Cleaning,  Losses, 
international  trade.  Ecology,  Prevention,  Oil 
storage.  Offshore  drilling,  *Oil  pollution,  'Water 
pollution  control.  Water  quality  Improvement  Act. 

The  report  presents  an  intensive  study  of  the  oil 
pollution  problem  in  its  legal,  economic  and  techni- 
cal aspects.  The  contents  include  the  following: 
Analysis  of  the  water  quality  improvement  act  ( W- 
Q1A)  pertaining  to  control  of  oil  pollution;  Theo- 
ries of  liability  and  their  relation  to  oil  pollution; 
Potential  problems  of  the  act;  Jurisdiction,  Liabili- 
ty; Proof  of  financial  responsibility  to  meet  liabili- 
ties; Economic  principles  of  liability  and  financial 
responsibility  for  oil  pollution:  Oil  pollution 
iprevention,  and  carrier  liability;  Economic  models 
for  analysis  of  problems;  Relationships  between 
cleanup  costs  and  quantity  of  oil  spilled;  Measures 
of  the  potential  economic  loss  from  pollution;  In- 
ternational trade  implications  of  U.S.  policies  relat- 
ing to  oil  pollution;  The  nature,  behavior,  and 
ecological  effects  of  oil  spills;  Methods  for  contain- 
ment and  cleanup  of  oil  spills;  and  Oil  pollution 
prevention  and  the  characteristics  of  the  oil  indus- 
try production,  transporting,  and  storage  facilities. 
W7I-I  1  872- 


0IL  DISCHARGE  PREVENTION   AND  POLLU- 
TION CONTROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-II877 


VERMONT    WATER    POLLUTION    CONTROL, 
MONTPELIER. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I  1X83 


WHEY  POLLUTION  ABATEMENT. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-II888 


LTTY  OF  UTICA  V  WATER  POLLUTION  CON- 
rROL  BD  (LEGISLATIVE  DELEGATION  OF 
POLLUTION  CONTROL  AUTHORITY). 

or  primary  bibliographic  entry  see  Field  06E. 
W7I-I  1902 


STATE  V  OLE  OLSEN,  LTD  (DEVELOPER'S 
INSTALLATION  OF  INADEQUATE  SEWAGE 
HSPOSAL  SYSTEM). 

;or  primary  bibliographic  entrv  see  Field  06F. 
"V71-II904 


-'NITED  STATES  V  LEBEOUF  BROS  BARGE 
:0  (UNAVOIDABLE  ACCIDENT  AS  A 
DEFENSE  TO  OIL  SPILLS). 

"or  primary  bibliographic  entrv  sec  Field  06E. 
■V7I-1I9I2 


UNITED  STATES  V  BALLARD  OIL  CO  OF 
HARTFORD  (DISCHARGE  OF  OIL  INTO 
NAVIGABLE  WATER). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I  1923 


UNITED  STATES  V  THE  VESSEL  JUPITER 
(ADMIRALTY  ACTION  FOR  VIOLATION  OF 
OIL  POLLUTION  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1925 


POWELL  BRISCOE,  INC  V  PETERS  (INJUNC- 
TIVE RELIEF  AGAINST  OIL  AND  GAS  LES- 
SEE). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-1  1930 


FARMERS  IRRIGATION  CO  V  GAME  AND 
FISH  COMM  (FISH  HATCHERY'S  LIABILITY 
FOR  WATER  POLLUTION). 

For  primary  bibliographic  entry  sec  Field  06E. 
W71-1  1934 


SUN  OIL  CO  V   HOKE  (OIL  LESSEE'S  DUTY 
TO  PREVENT  POLLUTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I  1936 


CLEARY  PETROLEUM,  INC  V  COPENHAUER 
(LIABILITY  FOR  POLLUTING  LIVESTOCK 
WATER). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I  1937 


FELL  AND  WOLFE  OIL  CO  V  STATE  (CONDI- 
TIONS PRECEDENT  TO  CONVICTION  FOR 
POLLUTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I  1939 


CITY  OF  HENRYETTA  V  RUNYAN  (MEASURE 
OF  DAMAGES  FOR  TEMPORARY  POLLU- 
TION). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I  1959 


WATER-DEGRADABLE  POLYMERS  FOR 
CONTROLLED  RELEASE  OF  HERBICIDES 
AND  OTHER  AGENTS, 

Austin  Science  Associates,  Inc.,  Tex. 

M.  L.  Beaslcy,  and  R.  L.  Collins. 

Science.  Vol.   169,  p  769-770,  August  21,  1970.  4 

rcf. 

Descriptors:  'Organic  acids.  '2-4-D.  '2-4-5-T,  In- 
secticides, Nematocides,  Fungicides,  Rodenticides, 
Defoliants,  Path  of  pollutants.  Chemical  degrada- 
tion. Water  pollution  control. 
Identifiers:  'Polymers,  Slimicides. 

A  new  class  of  polymeric  substances  that  degrade 
in  the  presence  of  water  are  formed  by  the  reaction 
ofcarboxylic  acids  with  metal  ions  in  the  presence 
of  an  aldehyde  catalyst.  Acids  that  have  been 
polymerized  include  the  herbicides  2,4-D,  2,4,5-T, 
Silvcx,  Dicamba.  and  Picloram  Since  polymerized 
herbicides  do  not  wash  off  like  ordinary  herbicides, 
adequate  weed  control  can  be  achieved  with  lighter 
and  fewer  applications.  Consequently,  ecological 
disturbances  caused  by  the  toxic  chemicals  arc  les- 
sened. ( McCann-Battelle ) 
W71-I196I 


DELAWARE  ESTUARY  AND  BAY  WATER 
QUALITY  SAMPLING  AND  MATHEMATICAL 
MODELING  PROJECT. 

Delaware  River  Basin  Commission,  Trenton,  N.J. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-1  1968 


CITIES  SERVICE  OIL  CO  V  BILLEN  (PERMIS- 
SIVE POLLUTION  OF  UNDERGROUND 
WATERS). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-11969 


GEOCHEMICAL  SURVEYS  V  DIETZ 
(DAMAGES  FOR  WELL  POLLUTION 
THROUGH  NEGLIGENT  DISPOSAL  OF  SALT 
WATER). 

For  primary  bibliographic  entry  see  Field  06E. 

W71-1  1970 


SUNRAY  MID-CONTINENT  OIL  CO  V 
TISDALE  (WATER  POLLUTION  FROM  THE 
NEGLIGENT  PLUGGING  OF  AN  OIL  WELL). 

For  primary  bibliographic  entry  see  Field  06E. 

W7I-I  1971 


DRAKE  V  SMITH  (POLLUTION  OF  COMMU- 
NITY WATER  SUPPLY). 

For  primary  bibliographic  entry  sec  Field  06E. 

W71-I  1973 


WARDROP  V  CITY  OF  MANHATTAN  BEACH 
(LIABILITY  FOR  STORING  CONTAMINATED 
WATER). 

For  primary  bibliographic  entry  see  Field  06E. 

W71-I  1976 


SWANGO  V  COUNTRY  SQUIRE  MOTEL,  INC 
(INJURY  TO  CATTLE  FROM  POLLUTED 
WATER). 

For  primary  bibliographic  entry  sec  Field  06E 
W71-I  1988 


COLLECTION  OF  OIL  SLICKS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dcpt.  of 

Civil  Engineering. 

R.  H.  Cross,  111,  and  D.  P.  Hoult. 

ASCE    Proceedings,    Journal    of   the    Waterways, 

Harbors  and  Coastal  Engineering  Division,  Vol  97, 

No  WW-2,  Paper  8122,  p  313-322,  May   1971.  6 

fig,  3  rcf,  append.  FWQA  Contract  1 5080  ESL. 

Descriptors:  'Oil  wastes,  'Oily  water,  'Water  pol- 
lution treatment,  'Water  pollution  control.  Critical 
flow.  Hydraulics,  Industrial  wastes,  Hydrodynam- 
ics, Equipment. 

Identifiers:  'Oil  spills.  'Oil  spill  treatment,  'Oil 
skimmers. 

Large  oil  spills,  both  at  sea  and  in  protected  waters, 
require  collection  techniques  with  capacities 
beyond  those  of  existing  equipment.  The  basic  col- 
lector or  skimmer  configuration  consists  of  a  large 
V-shaped  skimmer,  with  the  oil  pumped  from  the 
apex.  In  the  V,  a  captive  pool  of  oil  forms,  whose 
length  and  depth  near  the  apex  depends  on  the 
skimmer  speed  and  oil  density.  This  captive  pool  is 
much  thicker  than  the  undisturbed  slick.  The 
removal  rate  is  limited  by  the  occurrence  of  critical 
flow  of  the  oil  towards  the  removal  device.  In- 
creased pumping  rates  merely  pump  more  water 
with  the  oil.  For  a  given  removal  device  in  the 
throat,  the  maximum  removal  rate  is  limited  by  the 
maximum  pool  depth  just  upstream  of  the  throat. 
This  depth,  in  turn,  is  limited  by  the  skimmer  barri- 
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er  depth,  and  by  the  skimmer  length  and  speed. 
Another  upper  limit  is  given  by  the  overall  width  of 
the  skimmer.  The  dynamics  of  the  captive  pool  and 
throat  region  are  described,  and  design  criteria 
given.  (Knapp-USGS) 
W71-1I989 


A  BILL  TO  AMEND  THE  NATIONAL  EN- 
VIRONMENTAL POLICY  ACT  OF  1969  TO 
REQUIRE  THE  SECRETARY  OF  THE  ARMY 
TO  TERMINATE  CERTAIN  LICENSES  AND 
PERMITS  RELATING  TO  THE  DISPOSITION 
OF  WASTE  MATERIALS  IN  THE  WATERS  OF 
THE  NEW  YORK  BIGHT,  AND  FOR  OTHER 
PURPOSES. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-12037 


POLLUTION  CONTROL  AND  MANAGEMENT. 

Charles  River  Associates,  Inc.,  Cambridge,  Mass. 

Available  from  the  National  Technical  Information 
Service  as  COM-7 1-0061,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  New  England  Regional  Com- 
mission, Boston,  Mass,  October  1969.271  p,21  fig, 
1 59  tab. 

Descriptors:  ♦Environmental  sanitation,  Air  pollu- 
tion, *Solid  wastes,  Water  quality  control,  Mu- 
nicipal wastes,  Industrial  wastes.  Thermal  power 
plants.  Pulp  and  paper  industry.  Textiles,  Water 
treatment.  Water  re-use,  Waste  water  treatment, 
Aesthetics,  Cost  analysis,  Landfills,  Incineration, 
Transportation,  *New  England,  'Waste  disposal. 
Water  pollution  control. 

A  review,  organization,  and  analysis  of  existing 
sources  of  information  on  waste  generation  and 
disposal  was  conducted  with  particular  reference  to 
the  highly  industrialized  area  of  New  England.  For 
convenience  sake,  the  discussion  was  divided  into 
airborne  wastes,  water  borne  wastes,  and  solid 
wastes.  In  addition,  water  borne  wastes  were 
further  subdivided  into  municipal  and  industrial 
waterborne  wastes.  In  each  particular  subdivision, 
the  main  emphasis  was  placed  on  accurately 
describing  the  problem  and  suggesting  alternative 
actions,  not  constructing  a  final  solution  for  each 
segment.  Existing  systems  for  disposal  of  each  in- 
dividual waste  product  are  discussed  with  reference 
to  its  origin,  the  more  popular  disposal  methods, 
and  the  magnitude  of  the  problem  in  the  near  fu- 
ture. The  most  difficult  obstacle  to  sound  engineer- 
ing and  economic  analysis  is  the  lack  of  any  evalua- 
tion of  the  benefit  of  cleaner  air  to  breathe  and 
cleaner  water  in  streams.  For  optimal  use  of 
resources  allocated  for  pollution  control  measures, 
a  marginal  cost  must  balance  its  marginal  benefit. 
However,  the  benefit  is  so  variable,  depending 
upon  geographic  locations  and  sometimes  even 
weather  conditions,  that  much  further  research  is 
needed  to  provide  a  concise  accurate  picture  of  the 
financial  dimensions  of  the  pollution  abatement  ef- 
fort. (Lowry-Texas) 
W71-I2063 


UNITED    STATES    V     STEEL    TANK     BARGE 
RAINIER. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I2066 


TELLIS  V  MUNICIPAL  COURT,  CENT  JUD 
DIST,  CITY  OF  MARIN  (REGULATING 
SEWAGE  DISPOSAL  FROM  BOATS  THROUGH 
COUNTY  ORDINANCE). 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-12075 


PEOPLE  V   NEW   PENN   MINES,  INC  (ABATE- 
MENT    OF     NUISANCE     CAUSED     BY     THE 
DRAINAGE  OF  MINE  WASTES). 
For  primary  bibliographic  entry  sec  Field  06E. 
W7  I- 12079 


UTILIZATION    OF    WATER    DEVELOPMENT 
FUNDS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  1-1 2095 


RHONE-MEDITERRANEAN-CORSICA  BASIN 
AGENCY  (AGENCE  DE  BASSIN  RHONE- 
MEDITERRANEE-CORSE), 

Agence    de     Bassin     Rhone-Mediterranee-Corse, 

Paris  (France). 

J.  L.  Lacroix. 

L'Eau,  March  1969,  No.  3,  p.  147-160.  1  fig. 

Descriptors:  'Water  pollution,  *Water  pollution 
control,  *Water  pollution  treatment,  *Pollution 
abatement,  'Water  quality,  Conduits,  Diversion, 
Urbanization,  Industrial  wastes,  Agriculture, 
Aquifers,  Municipal  wastes,  Saline  water,  Sprinkler 
irrigation,  Droughts,  Oxygenation,  Settling  basins, 
Treatment  facilities.  Planning,  Alluvium,  Budget- 
ing, Coasts. 

Identifiers:  *  Rhone-Mediterranean-Corsica  Basin 
Agency,  France,  Spain,  Italy,  Semi-arid  lands,  Alps, 
Lyon,  Marseille,  Nice. 

The  Rhone-Mediterranean-Corsica  basin  in  France 
covers  130,000  square  kilometers  and  has  over  10 
million  inhabitants.  It  is  a  geographically  fluvial 
unit  with  a  semi-arid  coast  from  Spain  to  Italy  and 
upstream  water  diversion  conduits  to  neighboring 
provinces.  Water  pollution,  a  chief  problem,  is 
massive  due  to  urban  and  industrial  growth.  It  is 
diffuse  along  the  coast  and  in  the  alps,  and  steady 
along  the  industrial  alpine  valleys.  Aquifers,  which 
provide  municipal  water,  are  being  contaminated, 
industry  is  demanding  higher  water  quality  and 
agriculture  threatens  salt  pollution  by  sprinkler  ir- 
rigation. The  Rhone-Mediterranean-Corsica  Basin 
Agency  is  investing  in  treating  urban  and  industrial 
water  pollution  by  oxygenation  and  settling 
processes.  About  34  million  francs  will  be  used 
between  1969  and  1973.  Urban  and  rural  plants  at 
Lyon,  Marseille,  Nice  and  other  cities  will  cost  400 
million  francs  for  a  period  of  20  years.  Planning 
and  resort  synthesis  include  salt-pollution  and  pro- 
tection of  alluvial  aquifers.  A  general  financial 
budget  is  presented.  (Popkin-Arizona) 
W7I-I2101 


SCIENTIFIC  PRINCIPLES  OF  THE  COMPLEX 
UTILIZATION  AND  CONSERVATION  OF 
WATER  RESOURCES, 

Akademiya      Nauk      SSSR,      Moscow.      Institut 

Geografii. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-I2107 


MANAGING  THE  ENVIRONMENT:  NINE 
STATES  LOOK  FOR  NEW  ANSWERS, 

Smithsonian  Institution,  Washington,  DC. 

E.  H.  Haskell,  V.  Price,  W.  Matthews,  R.  Cook,  and 

J.  Davidson. 

April  1971.  445  p,  17  fig,  19  chart. 

Descriptors:  'State  governments,  'Water  pollution 
control,  'Management,  'Water  resources  develop- 
ment, Illinois,  Minnesota,  Washington,  Wisconsin, 
New  York,  Vermont,  Maine,  Maryland,  Michigan, 
Environment,  Pollution  abatement.  Administrative 
agencies.  Institutions,  Political  aspects,  Water  pol- 
icy. Planning,  Land  management,  Legal  aspects. 
Waste  treatment,  Waste  disposal. 

This  report  describes  recent  changes  initiated  by 
nine  state  governments  to  improve  their  environ- 
mental management  in  areas  such  as  water  pollu- 
tion. The  focus  is  on  governmental  structures 
designed  to  give  impetus  to  existing  environmental 
programs  and  on  organizations  created  to  carry  out 
new  state  responsibilities  in  areas  such  as  waste 
treatment  and  disposal.  Four  types  of  state  govern- 
mental institutions  are  discussed:  ( 1  )  consolidated 
environmental  departments;  (2)  land-use  manage- 
ment agencies;  (3)  waste  management  agencies; 
and  (4)  state  courts,  which  have  been  given  a  new 
role  in  environmental  protection  through  public  in- 
terest lawsuits  by  private  citizens.  Highlights  of  the 


trends  observed  in  the  several  states  arc  reporte 
A  state-by-state  analysis  describes  ( 1  t  the  c 
ganizational  features  of  the  new  institutions  ai 
their  legal  responsibilities,  (2)  problems  and  objej 
tives  of  the  structural  designers  and  the  politic 
process  that  resulted  in  change,  (3)  current  strt 
tures  and  agency  functions,  and  (4;  issues  whi 
merit  watching  as  the  new  or  modernized  instil 
tions  develop  key  statutes.  A  bibliography  a: 
other  relevant  documents  are  appended  after  ea 
chapter.  (Smiljanich-Florida) 
W71-I2144 


SURVEY  OF  NEBRASKA  WATER  LAW. 

Nebraska  Soil  and  Water  Conservation  Comm^ 

sion,  Lincoln. 

For  primary  bibliographic  entry  see  Field  06E. 

W7I-12145 


WATERS  AND  WATER  RIGHTS,  WATER  PO 
LUTION  AND  QUALITY  CONTROLS, 

B.  J.  Gindler. 

Waters  and  Water  Rights,  Vol  3,  1967.  540  p, 

chart. 

Descriptors:  'Water  pollution  control,  'Wati 
quality  control,  'Remedies,  'Administration,  Stai 
governments,  Federal  government,  Water  poll< 
tion,  Riparian  rights,  Water  pollution  effec 
Water  pollution  treatment,  Administrative  age 
cies,  Standards,  Relative  rights.  Prior  appropri 
tion.  Jurisdiction,  Interstate,  Interstate  compac' 
International  law.  Water  Quality  Act,  Legislatio 
Judicial  decisions.  Legal  aspects. 
Identifiers:  Water  Pollution  Control  Act. 

A  comprehensive  review  and  analysis  is  made 
state  and  federal  water  pollution  control  law, 
Emphasis  is  placed  on  the  symbiotic  relations!) 
between  the  legal  and  scientific  specialists  in  wat 
matters.  A  brief  description  is  made  of  the  effec 
man  can  have  on  water  quality  and  of  legal  meal 
by  which  man's  activities  can  be  controlled  ai 
natural  conditions  improved.  The  history  of  wat 
quality  laws  is  summarized.  The  water  quality  col 
trols  enforceable  in  state  courts  are  principally  of 
private  nuisance  nature.  The  laws  pertaining 
nuisance  are  discussed.  The  basic  doctrine  in  th 
area  of  the  law  is  that  the  gravity  of  the  hap 
caused  to  plaintiff's  water  use  is  compared  with  tl 
utility  of  the  use  by  which  defendant  has  pollute 
those  waters.  This  doctrine  is  extrapolated  into  tl 
laws  of  appropriative  water  rights.  Various  oth 
remedies  are  discussed.  The  power  of  state  age 
cies  to  regulate  water  quality  is  analyzed.  Anoth 
section  considers  water  pollution  controls  arisii 
from  interstate  litigation,  interstate  compacts,  i 
ternational  law,  and  specific  federal  statutes,  esp 
cially  the  Federal  Water  Pollution  Control  Ac 
The  Act's  administration,  approach,  ai 
procedures  are  extensively  discussed.  (Smiljanic 
Florida) 
W71-12146 


WATER  POLLUTION  -  1970,  PART  2. 

Hearings  on  S3687-Subcomm  on  Air  and  Wat 
Pollution-Comm  on  Public  Works,  US  Senat 
91st  Cong,  2d  Sess,  p  403-902  (April  28,  29,  3 
May  1  and  6,  1970).  502  p,  53  tab,  4  chart,  21  r« 
14  append. 

Descriptors:  'Treatment  facilities,  'Monitorin 
♦Eutrophication,  'Toxins,  United  States,  Feder 
government.  Legal  aspects,  Political  aspects,  Sta 
governments.  Thermal  pollution,  Water  pollutio 
Water  resources  development.  Cost  repaymer 
Regulation,  Reimbursable  costs,  Nitrates,  Wat 
pollution  sources.  Heated  water,  Environment 
sanitation.  Water  pollution  control. 
Identifiers:  'Effluent  charges. 

The  testimony  at  these  hearings  was  concern! 
with  pending  bills  relating  to  water  pollution  co 
trol.  Many  witnesses  expressed  their  views  on  tl 
changes  in  federal  financing  of  water  pollution  co 
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trol  plants.  There  was  concern  expressed  for  the  lag 
in  federal  reimbursement  to  states  for  funds  ex- 
pended on  construction  of  waste  treatment  facili- 
ties and  for  the  great  need  for  increased  federal  ex- 
penditures in  this  area  of  construction.  Dr.  Henry 
Jacoby,  a  Harvard  professor  of  government, 
discussed  the  feasibility  of  a  charge  on  effluents, 
stressing  that  the  charge  must  be  effective  as  a 
deterrent.  Two  more  professors  pointed  out  the 
need  for  both  a  control  over  pollutants  before  they 
reach  the  water  system  and  a  modern  system  of 
monitoring  water  systems  to  determine  when 
specific  pollutants  are  present.  Dr.  Samual  Epstein 
gave  thorough  testimony  on  the  potential  biological 
hazards  arising  from  the  presence  of  nitrates  in 
water  and  to  the  proposed  use  of  nitrilotriacetic 
acid  detergents.  He  included  documents  on  other 
chemical  pollutants,  including  mercury,  2,4, 5-T, 
dioxins,  and  others.  Appended  to  the  record  were  a 
report  on  the  eutrophication  problem  and  a 
detailed  study  of  the  effects  of  waste  heat  on  Lake 
Michigan.  (Johnson-Florida) 
W71-12147 


THE  FEDERAL  GOVERNMENT  AND  EN- 
VIRONMENTAL CONTROL:  ADMINISTRA- 
TIVE REFORM  ON  THE  EXECUTIVE  LEVEL, 

Boston  Coll.,  Mass.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-12150 


LAWS  OF  THE  UNITED  STATES  RELATING 
TO  WATER  POLLUTION  CONTROL  AND  EN- 
VIRONMENTAL QUALITY. 

!.'  S.  House  of  Representatives,  Washington,  D.C. 
Committee  on  Public  Works. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-I2  15  I 


THE  ENVIRONMENTAL  LAW  HANDBOOK, 

Interstate  Sanitation  Commission,  New  York. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-I2152 

WATER  QUALITY  CONTROL  (DESIGNATED 
USES  AND  CRITERIA). 

Pennsylvania  Sanitary  Water  Board,  Harrisburg. 

Rules  and  Regulations,  Article  301,(1968).  24  p. 

Descriptors:  'Pennsylvania,  *Water  pollution  con- 
trol. 'Water  quality  control,  'Regulation,  Pollution 
abatement.  Administrative  agencies,  Administra- 
tive decisions.  Standards,  Water  pollution.  Water 
quality.  Environmental  sanitation.  Water 
resources.  Water  utilization.  State  governments. 

Water  uses  herein  protected  include  aquatic  life, 
*atcr  supply ,  and  recreation.  General  water  quality 
criteria  provide  that  water  shall  not  contain  sub- 
stances attributable  to  municipal,  industrial,  or 
Dther  waste  discharges  in  concentration  or  amounts 
sufficient  to  harm  protected  water  uses  or  human, 
animal,  plant,  or  aquatic  life.  Substances  to  be  con- 
trolled include,  but  are  not  limited  to,  floating 
debris,  oil  scum,  and  other  floating  materials;  toxic 
substances;  and  substances  that  produce  color, 
astes,  odors,  or  settle  to  form  sludge  deposits. 
Specific  criteria  are  set  forth.  Detailed  tables  list 
:he  waters  of  Pennsylvania  and  then  give  the  limits 
:>f  the  particular  area  along  with  the  specific  water 
jses  and  criteria  applicable  to  each  body  of  water. 
Robinson-Florida) 
W71-I2I53 


Descriptors:  'Federal  government,  'Military  reser- 
vations, 'Water  pollution  control,  'Treatment 
facilities,  Water  treatment,  Water  pollution  treat- 
ment. Federal  project  policy.  Water  quality  con- 
trol, Pollution  abatement,  Administration,  Adop- 
tion of  practices,  Supervisory  control  (Power),  Ad- 
ministrative decisions.  Integrated  control  mea- 
sures, Water  pollution.  Inter-agency  cooperation, 
Contract  administration.  Budgeting,  Institutional 
constraints.  Project  planning,  Environmental 
sanitation.  Legal  aspects. 

Pursuant  to  Executive  Order  1  1 288,  Department  of 
Defense  (DOD)  policies  and  procedures  are  herein 
established  for  the  development  and  submission  of 
water  pollution  control  plans.  Budgetary  requests 
for  military  construction  programs  shall  include  a 
statement  of  compliance  with  Executive  Order 
1  1288.  Water  pollution  abatement  projects  will,  in 
general,  be  included  in  military  construction  pro- 
grams. Pollution  control  systems  shall  be  designed 
to  meet  standards  set  forth  in  Executive  Order 
11288.  Construction  contracts  awarded  sub- 
sequent to  March  30,  1967,  must  meet  the  require- 
ments for  new  facilities  contained  in  Executive 
Order  11288.  Department  components  may 
directly  communicate  with  specified  federal  agen- 
cies for  advice  and  assistance,  and  will  provide  the 
Federal  Water  Pollution  Control  Administration 
with  information  concerning  potential  pollution 
sources.  Each  DOD  component  will:  ( 1 )  update 
and  revise  the  fiscal  water  pollution  control  plan 
for  existing  facilities,  (2)  submit  such  plan  for  DOD 
Environmental  Pollutinon  Control  Committee 
review,  and  (3)  submit  twenty  copies  of  an  annual 
fiscal  year  progress  report.  Reporting  procedures 
will  be  governed  by  the  regulations  and  format 
herein  set  forth.  (Earl-Florida) 
W71-12154 


EVALUATION  OF  PRELIMINARY  APPLICA- 
TIONS FOR  BASIC  WATER  AND  SEWER 
FACILITIES  GRANTS. 

Federal  Register,  Vol  36,  No  125,  p  12219-12220 
(June  1971).  2  p. 

Descriptors:  'Federal  government,  'Grants, 
•Sewers,  'Water  supply,  Administrative  decisions. 
Sewage  treatment.  Waste  water  treatment.  Ad- 
ministration, Administrative  agencies.  Legal 
aspects.  Sewage  disposal.  Water  treatment.  Water 
purification,  Government  finance,  Financing, 
Economics,  Planning,  Water  policy.  Adoption  of 
practices.  Supervisory  control  (Power),  Local 
governments. 

Pursuant  to  section  702  of  the  Housing  and  Urban 
Development  Act  of  1965,  criteria  and  procedures 
to  be  used  in  evaluating  preliminary  applications  by 
local  public  bodies  and  agencies  for  federal  grants 
for  basic  water  and  sewer  facilities  are  herein  set 
forth  by  the  Secretary  of  Housing  and  Urban 
Development.  Applications  should  include  the 
legal  name  and  address  of  the  applicant,  a  brief 
description  of  the  project  and  its  purpose,  a  list  of 
the  localities  to  be  served,  the  public  interest  and 
necessity  for  the  project,  and  the  proposed  method 
of  financing  including  the  total  cost  and  grant 
requested.  The  criteria  for  evaluating  applications 
are  divided  into  the  following  categories:  ( 1 )  or- 
derly growth  and  development,  (2)  financial  need, 
(3)  housing,  (4)  health,  (5)  local  job  and  business 
opportunity,  and  (6)  community  development. 
These  criteria  are  subdivided  into  further  elements. 
Points  are  awarded  for  each  element  present  in  the 
application.  Preliminary  applications  will  be  placed 
on  a  potential  project  list  if  they  have  a  high  rating, 
and  the  other  applications  will  be  returned  with  ad- 
vice as  to  areas  of  deficiency.  (Robinson-Florida) 
W7I-I2155 


Descriptors:  'District  of  Columbia,  'Water  pollu- 
tion control,  'Public  health,  'Erosion  control. 
Water  pollution.  Water  quality.  Water  quality  con- 
trol, Water  policy,  Pollution  abatement,  Environ- 
mental sanitation,  Regulation,  Local  governments, 
Legislation,  Water  law,  Legal  aspects,  Rivers, 
Boats,  Marinas,  Ships,  Construction,  Erosion,  Sedi- 
ments, Permits. 
Identifiers:  'Potomac  River. 

No  permit  for  any  construction  activities  shall  be  is- 
sued until  adequate  erosion  prevention  measures 
are  established.  Storm  water  drainage  shall  not  be 
allowed  to  be  discharged  in  such  a  manner  as  to 
erode  any  land.  No  waste,  whether  liquid  or  solid, 
treated  or  untreated,  shall  be  discharged  into  the 
Potomac  River  or  its  tributaries  from  any  vessel 
berthed  at  a  marina,  dock,  or  basin.  Every  marina, 
dock,  or  basin  where  watercraft  are  berthed  shall 
have  urinals,  water  closets,  lavatories,  and  bathing 
facilities.  Persons  engaged  in  operations  which  may 
result  in  providing  a  source  of  pollution  affecting 
the  Potomac  River  at  the  time  of  promulgation  of 
these  regulations  shall  be  excused  from  the  require- 
ments of  these  regulations.  Such  variances  shall  be 
allowed  only  to  the  extent  necessary  to  avoid  undue 
hardship,  and  only  when  adequate  protection  can 
be  afforded  to  the  public.  Records  of  such  vari- 
ances must  be  kept,  and  they  shall  be  open  to  the 
public.  Violators  of  these  regulations  shall  be 
punished  by  a  fine  of  not  more  than  $300.  Each  day 
of  such  violations  shall  constitute  a  separate  of- 
fense. (Robinson-Florida) 
W71-12156 


WATER  POLLUTION  CONTROL  (DEPART- 
MENT OF  DEFENSE  WATER  POLLUTION 
ABATEMENT  PROCEDURES). 

Department  of  Defense,  Washington,  D.C. 

i?2  Code  of  Federal  Regulations,  part  243  (1970).  5 
k  1  tab. 


PREVENTING    AND    CONTROLLING    POLLU- 
TION OF  THE  POTOMAC  RIVER. 

District  of  Columbia  City  Council,   Washington 
DC. 

District  of  Columbia  Regulations,  Health  Regula- 
tions, tit  8,  sees  2:801  thru  2:806(1970). 


POWER  OF  STATE  OF  INDIANA  TO  PREVENT 
POLLUTION  OF  THE  OHIO  RIVER. 

Indiana  Law  Journal,  Vol  18,  o  132-135(1943)  4 
p,  21  ref. 

Descriptors:  'Indiana,  'Water  pollution  control, 
•Water  quality  control,  'Ohio  River,  Water  pollu- 
tion. Pollution  abatement.  Water  quality.  Jurisdic- 
tion, State  jurisdiction.  Legal  aspects.  Water  law. 
Interstate  commissions,  Interstate  compacts.  In- 
terstate rivers,  River  basin  commissions.  River 
basins.  Rivers,  Legislation,  Remedies. 

Because  of  pollution  of  the  Ohio  River,  the  In- 
terstate Commission  on  the  Ohio  Basin  drafted  and 
submitted  to  the  nine  states  of  the  Basin  the  Ohio 
River  Valley  Water  Sanitation  Compact.  The  Com- 
pact provides  sufficient  authority  to  prevent  pollu- 
tion, but  it  is  inoperative  because  it  has  not  been 
adopted  by  all  nine  states.  Therefore,  two  questions 
arise:  (  1  )  Does  Indiana  have  the  power  to  prevent 
pollution  of  its  streams,  ( 2 )  Is  the  Ohio  River  within 
Indiana's  jurisdiction  for  the  exercise  of  these 
powers.  Indiana  courts  have  recognized  stream  pol- 
lution as  a  public  nuisance  and  have  issued  success- 
ful indictments  against  offenders.  Legislation  gives 
the  state  Board  of  Health  the  power  to  prevent  the 
pollution  of  streams.  The  southern  boundary  of  In- 
diana is  the  low  water  mark  of  the  Ohio  River,  and 
the  River  itself  is  within  the  boundaries  of  Ken- 
tucky. The  United  States  Supreme  Court,  the 
courts  of  Kentucky,  and  the  courts  of  Indiana  have, 
however,  upheld  Indiana's  concurrent  jurisdiction 
over  the  River.  Indiana,  therefore,  has  the  power  to 
enforce  its  pollution  laws  against  persons  who 
dump  sewage  directly  into  the  Ohio  River  and  who 
are  subject  to  its  jurisdiction.  ( Robinson-Florida ) 
W71-12157 


WATER  POLLUTION  CONTROL  IN  NEW 
YORK, 

Andrew  Halloran. 

Albany  Law  Review,  Vol  3  1 ,  p  50-6 1  ( 1 967 )    1 2  d 

70  ref. 

Descriptors:  'New  York,  'Legislation,  'Water  pol- 
lution control,  'Judicial  decisions.  Riparian  rights. 
Pollution  abatement.  Relative  rights.  Water  quality- 
control.  State  governments.  State  jurisdiction. 
Water  pollution.  Water  pollution  sources.  Regula- 
tion, Permits,  Local  governments.  Public  health. 
Water  resources.  Water  pollution  treatment.  Waste 
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disposal.  Legal  aspects.  Sewage  treatment.  Sewage 
disposal,  Financing. 

The  history  and  development  of  pollution  control 
in  New  York  is  examined  in  this  article.  Emphasis  is 
placed  upon  recent  statutory  programs  and  current 
problems  of  enforcement.  The  common  law 
development  of  the  doctrine  of  riparian  rights  is 
traced  from  its  early  beginnings  to  the  present.  The 
concept  of  a  riparian  right  did  not  develop  in  the 
common  law  until  early  in  the  nineteenth  century. 
The  common  law  rule  in  New  York  is  considered 
with  emphasis  placed  on  the  early  approach  of  New 
York  courts  in  refusing  to  balance  the  hardships  in 
pollution  cases.  This  practice  was  effective  in 
stopping  pollution.  This  approach,  however,  was 
subsequently  abandoned  by  New  York  courts  when 
dealing  with  pollution  cases.  Legislative  enact- 
ments arc  considered  with  emphasis  placed  upon 
1 949  and  I  965  water  pollution  statutes.  The  article 
concludes  by  considering  several  recently  decided 
court  decisions  dealing  with  pollution.  Although 
there  is  much  current  enthusiasm  within  the  state 
concerning  its  water  resources,  the  future  effective- 
ness of  the  present  program  remains  to  be  seen. 
(Horwitz-Florida) 
W71-12158 


WATER  QUALITY  MANAGEMENT, 

Elbert  Hooper 

In:   Pollution  and   Industrial  Waste,  p    I-4X,  4   PLI 

Criminal  Law  and  Urban  Problems,  I  970.  4K  p. 

Descriptors:  'State  jurisdiction,  'Administrative 
decisions.  *Water  quality  control,  'Standards, 
Federal  government.  Water  pollution.  Water  pollu- 
tion control.  State  governments.  Jurisdiction, 
Regulation,  Supervisory  control  (  Power),  Adminis- 
trative agencies.  Legal  aspects.  Permits,  Project 
planning.  Industrial  wastes.  Effluents.  Waste  water 
disposal.  Legislation. 
Identifiers:  'Federal  Water  Pollution  Control  Act 

In  the  view  of  the  speaker  whose  address  is  herein 
reprinted  water  quality  management  presents  many 
complex  legal  and  pragmatic  problems.  This  lec- 
ture centers  on  the  problems  which  accompany  the 
the  establishment  and  implementation  of  water 
quality  standards.  Water  quality  management  must 
recognize  its  interrelationship  with  other  environ- 
mental problems.  The  speaker  provides  explicit 
definitions  of  such  terms  as  water  quality,  pollu- 
tion, and  water  quality  standards.  Water  quality 
management  and  policy  can  be  divided  into  two 
aspects.  (  I  I  a  consideration  of  the  water  user  and 
( 2 1  a  consideration  of  the  waste  discharger.  Ef- 
fluent standards,  specifications  for  waste  treatment 
methods,  water  quality  standards,  and  permit 
systems  are  all  administrative  tools  of  water 
management  Specific  methods  of  establishing 
water  quality  standards,  the  waters  subject  to  such 
standards,  and  the  consequent  intergovernmental 
relationships  are  examined.  The  enforcement  and 
revision  of  standards,  factors  affecting  future  quali- 
l\  standards,  and  President  Nixon's  views  Oil  pollu- 
lion  are  also  discussed.  Answers  arc  provided  lor 
specific  questions  relating  to  such  topics  as  federal 
non-degradation  policy,  pre-existing  water  pollu- 
tion, lowering  standards,  determining  reasonable 
mixing  /ones,  and  federal  preemption.  (Horwitz- 
Florida) 
W7I-12159 


SOLID  WASTE  DISPOSAL. 

James  (Juigley 

In    Pollution  and  Industrial  Waste,  p  49-80,  4  PI  I 

Criminal  Law  and  Urban  Problems.  1970    '2  p. 

Descriptors  •Pollution  abatement.  "Solid  waste. 
'Waste  disposal.  '  Ultimate  disposal.  Legal  aspects. 
Legislation,  Water  pollution  control.  Federal 
government,  Water  quality,  Watei  quality  control. 
An  pollution.  Waste  treatment,  Water  pollution. 
Sludge  disposal,  Garbage  dumps,  landfills.  Mu- 
nicipal *.  isles.  Waste  dumps.  Waste  storage. 
Wastes  Project  planning.  Hiodcgradation 
Identifier*  Solid  W  axle  Disposal  Act. 


In  the  view  of  the  speaker  presenting  this  lecture, 
the  problem  of  solid  waste  disposal  is  the  most 
overwhelming,  the  most  challenging,  and  the  one 
area  of  pollution  abatement  that  has  received  the 
least  attention  There  have  been  no  new  techniques 
in  the  disposal  of  garbage  and  trash  in  many  years 
There  are  only  four  ways  to  dispose  of  solid  wastes: 
(  I  )  burning  it,  (2)  burying  it,  (3)  drowning  it,  or 
(4)  kicking  it  around  until  it  gets  lost.  Each  method 
is  discussed  and  deemed  unsatisfactory.  Burning 
results  in  air  pollution  Dumping  and  sanitary  land- 
fills often  result  in  the  pollution  of  groundwater 
Water  dumping  is  also  unsatisfactory  because  of 
the  resulting  water  pollution  The  Solid  Waste 
Disposal  Act  of  1965  is  discussed  and  deemed  in- 
adequate New  technical  and  legal  proposals  for 
solid  waste  disposal  are  examined  Explored  in  this 
discussion  are  such  problems  as  the  legal  aspects  of 
solid  waste  disposal,  the  multiplicity  of  agencies, 
and  budgets.  Specific  answers  are  provided  on  such 
topics  as  the  Japanese  compression  technique, 
abandoned  automobiles,  recycling,  biodegradable 
products,  and  resource  restoration.  (Horwitz- 
Florida) 
W7 1-12160 


FEDERAL  INVOLVEMENT  IN  POLLUTION 
CONTROL, 

Sidney  Edclman. 

In:   Pollution  and  Waste  Control.  4  PLI  Criminal 

Law  and  Urban  Problems,  p  273-305  (  1970).  33  p. 

Descriptors:  'Federal  government,  'Pollution 
abatement.  'Regulation,  'Public  health.  Air  pollu- 
tion. Water  pollution,  Water  pollution  control. 
State  governments,  Jurisdiction,  Legal  aspects. 
Damages,  Remedies,  Water  Quality  Act,  Legisla- 
tion, Project  planning,  Inspection,  Clean  Air  Act, 
Standards,  Water  pollution  sources.  Water  pollu- 
tion effects. 

This  article  considers  procedures  for  enforcement 
of  federal  air  and  water  pollution  control  laws  and 
regulations.  The  federal  government  has  become 
involved  in  the  area  of  pollution  control  in  order  to: 
(  I  )  act  as  an  objective,  impartial  party  in  disputes 
between  stales;  (2)  alleviate  the  problems  caused 
by  the  inability  of  many  states  to  handle  pollution 
problems;  and  (3)  obviate  the  effect  of  strong  local 
pressures  against  pollution  control  by  industry.  The 
legal  basis  for  federal  involvement  is  considered  to 
be  the  commerce  clause  of  the  United  States  Con- 
stitution. Since  interstate  commerce  is  deemed  to 
include  all  movement  of  persons  or  things  across 
state  lines,  whether  or  not  for  profit,  virtually  all 
forms  of  air  and  water  pollution  are  potentially 
under  federal  control.  Special  attention  is  given  to 
intrastate  pollution  and  the  regulation  of  airspace, 
along  with  the  constitutional  basis  for  air  pollution 
control.  A  specific  example  of  enforcement  under 
the  Clean  Air  Act  points  out  the  problems  in  defin- 
ing pollution,  public  health,  and  public  welfare,  as 
well  as  the  pragmatic  difficulties  in  proving  and 
abating  pollution.  The  ease  history  demonstrates 
that  enforcement  procedures  under  the  federal 
legislation  are  very  time  consuming.  (Horwitz- 
Florida) 
W7I-I216I 


THE  LEGISLATIVE  PROCESS, 

Leon  Billinsis 

In:  Pollution  and  Waste  Control,  p  307-339,  4  PLI 

Criminal  Law  and  Urban  Problems,  I  970.  33  p. 

Descriptors:  'Water  pollution  control,  'Federal 
government.  'Legislation,  'Political  constraints, 
legal  aspects.  State  governments.  Jurisdiction,  Pol- 
lution abatement.  Permits,  Standards,  Regulation. 
Administration.  Industrial  wastes.  Water  pollution, 
An  pollution.  Water  quality  control.  Administra- 
tive agencies.  Waste  disposal.  Waste  treatment. 
Political  aspects.  Institutional  constraints. 

In  the  view  of  the  lecturer  whose  address  is  herein 
set  forth  existing  laws  on  pollution  control  arc  a 
mixture  of  foresight  ami  com  promise;  foresight 
because  they  were  enacted  before  a  general  na- 
tional     concern      developed,      and      compromise 


because  that  lack  of  national  concern  made  enac 
ment  of  tough  proposals  difficult.  Now  that  tl 
public  is  demanding  legislation  in  this  area  Co 
grcss  is  taking  action  in  four  major  area 
vironmental  standards.  (2)  public  participant; 
(3)  funding,  and  (4)  enforcement  Environment 
quality  standards  are  the  prescriptive  mechanisr 
for  achieving  water  and  air  quality  The  develo 
ment  of  standards  through  a  process  of  pub 
hearings  also  provides  an  opportunity  to  determii 
public  goals  and  to  ascertain  the  extent  to  whu 
those  goals  are  feasible  Public  participation  \ 
deemed  important  to  insure  that  decisions  close 
reflect  the  concerns  of  the  public  and  not  the  reg 
latcd.  Funding  and  enforcement  are  both  given 
greater  chance  for  success  due  to  public  concei 
The  probability  of  stringent  federal  legislation 
discussed  Questions  relating  to  such  topics  as  ; 
ti'udes  of  national  administrations,  the  issuance 
permits,  deferral  to  state  regulation,  quality  sla 
dards.  litigation  and  enforcement,  effluent  charge 
solid  waste  disposal,  legislation,  and  water  refu 
act  violations  are  answered  (Horwitz-Florida) 
W7I-12I62 


OBSERVATIONS    ON    FLORIDA'S    AQLACUI 
TURELAW, 

For  primary  bibliographic  entry  see  Field  06E. 

W7I-I2I63 


MINE  DRAINAGE  CONTROL  MEASURE  Af> 
MINE  WASTE  CONTROL  PROGRAM. 

Illinois  Dcpt.  of  Public  Health,  Springfield  Div. 
Sanitary  Engineering 

Technical  Release  20- 1  2,  12A,May  I960  2  p. 

Descriptors:  'Water  pollution  control,  'Mi 
drainage,  'Coal  mine  wastes.  State  govcrnmen 
Regulation,  Standards,  Administrative  agencic 
Administrative  decisions.  Legal  aspects.  Water  la 
Water  pollution.  Water  quality.  Water  quality  Co 
trol.  Pollution  abatement.  Environmental  sanit 
tion.  Mine  wastes.  Acid  mine  water.  Mine  watt 
Mine  acids.  Water  pollution  sources.  Coal  mini 
Mineral  industry.  Adoption  of  practices. 

Surface  and  ground  waters  shall  be  diverted  frc 
mine  workings,  and  any  water  which  docs  enter  t 
working  shall  be  handled  so  as  to  prevent  wat 
pollution.  Mine  slurry  drainage  and  refuse  from  t 
mining  and  processing  of  coal  shall  be  regulated 
avoid  pollution.  Carbonaceous  and  sulfuric  mate 
al  shall  not  be  used  for  road  building  or  given  aw 
for  this  purpose.  If  necessary,  consideration  sh. 
be  given  to  the  treatment  of  mine  drainage 
chemical  or  other  means.  Mine  property  owni 
have  a  continuing  responsibility  to  prevent  stre;1 
pollution  by  mine  drainage.  All  practicable  mi 
closing  measures  shall  be  used  to  prevent  mi 
drainage.  Administrative  procedures  for  the  i 
vestigution  of  complaints,  observation  of  mi 
discharges,  ami  the  routine  cataloging  of  mines  a 
set  forth.  Procedures  are  set  forth  relating 
sampling,  engineering  reports,  field  visits,  ai 
prehearing  conferences.  Where  progress  is  u 
satisfactory  the  following  steps  may  be  taken:  ( 
injunction  request.  (2)  formal  hearing  and/or  ( 
information  filed  with  the  states  attorney.  (Robi 
son-Florida) 
W7I-12164 


WATER  QUALITY  CRITERIA  ON  INTER  A!> 
INTRA  STATE  STREAMS. 

West  Virginia  Dept.  of  Natural  Resources.  Ch; 
leston.  Div  of  Water  Resources. 

Administrative  Regulations,  1970.  44  p. 

Descriptors:  'West  Virginia.  'Water  pollution  CO 
trol.  'Water  quality  control.  'Standards.  Admin 
trative  decisions.  Administration,  Administrali 
agencies.  Regulation,  Water  pollution.  Wai 
quality.  Pollution  abatement,  Environmcn 
sanitation.  Water  policy.  I  rout.  Water  resouru 
Stale  governments, 


78 


Certain  general  conditions  prohibited  in  state 
waters  are  set  forth,  along  with  requirements  for  re- 
porting spills  and  accidental  discharges.  Acid  mine 
drainage  control  measures  are  prescribed.  Water 
uses  and  water  quality  criteria  for  particular  bodies 
of  water  are  specified.  Requirements  for  coin 
operated  and  other  commercial  laundries  and  coin 
operated  and  other  commercial  car  washing 
establishments  are  described.  Water  uses  and  water 
quality  criteria  for  trout  streams  are  explained.  Al- 
lowable means  of  waste  and  sludge  disposal  are 
provided.  (Robinson-Florida) 
W7I-12165 


THE  ENVIRONMENT:  WHAT  ILLINOIS  STATE 
GOVERNMENT  IS  DOING  ABOUT  IT, 

Illinois  Environmental  Protection  Agency,  Spring- 
field. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-12166 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


amination  of  the  Act's  legislative  history  raises 
doubts  about  the  legislation's  constitutional  foun- 
dations when  the  Act  is  applied  to  Hawaii.  The 
commerce  clause  forms  the  Act's  constitutional  ba- 
sis. By  referring  to  the  Act's  declaration  of  policy 
and  several  statements  made  at  legislative  hearings, 
the  author  points  out  that  Congress  was  primarily 
concerned  with  the  continental  United  States. 
Other  statements  from  the  Act's  legislative  history 
emphasize  that  the  Act  was  designed  to  apply  to 
cases  where  interstate  waters  arc  involved.  Further- 
more, abatement  should  be  a  local  matter  w  here,  as 
in  Hawaii,  no  neighboring  state  can  possibly  be  af- 
fected by  water  pollution.  The  author  strengthens 
this  interpretation  by  examining  the  Act's  abate- 
ment and  consent  features.  The  author  concludes 
that  the  Act  not  be  applied  to  Hawaii  and  supports 
this  viewpoint  with  specific  facts  relating  to  water 
pollution  in  the  City  and  County  of  Honolulu.  (Gal- 
lagher-Florida) 
W71-12168 


tion  Control  Agency,  and  required  water  quality 
standards.  Since  the  appropriations  provisions  of 
the  Water  Quality  Act  expire  June  30,  1971,  Sena- 
tor Muskie  and  the  Nixon  Administration  have 
both  proposed  new  legislation.  Environmentalists 
favor  the  Muskie  bill,  while  industry  is  attempting 
to  water  down  the  Nixon  proposal.  Ten  items  arc 
listed  for  consideration  by  Congress:  ( 1  ) 
emphasized  effluent  regulations,  with  a  three  year 
deadline  to  meet  the  standards;  (2)  required  abate- 
ment proceedings  on  discovery  of  violations;  (3) 
qui  tarn  actions  with  the  burden  of  proof  upon  de- 
fendant; (4)  citizen  suits;  (5)  a  mandatory  monitor- 
ing system;  (6)  assessment  of  user  fees  to  industries 
using  local  treatment  facilities  on  quantity  and 
quality  of  wastes;  (7)  state  standards  to  meet 
federal  minimums;  (8)  use  of  best  available 
technology;  (9)  72-hour  abatement  orders;  and 
(10)  abolition  of  de  novo  court  review.  (Hart- 
Florida) 
W71-12172 


CONTROL  OF  INDUSTRIAL  WATER  POLLU- 
TION IN  NEW  MEXICO, 

Gregory  Pease. 

Natural    Resources   Journal,    Vol    9,   p    653-670, 

1969.  I8p,74ref. 

Descriptors;  'New  Mexico,  'Water  quality  control, 
'Industrial  wastes,  'Pollution  abatement.  Water 
pollution.  Water  pollution  sources.  Water  pollution 
control.  Treatment  facilities.  Water  pollution  treat- 
ment. Standards,  Permits,  Regulation,  Administra- 
tive agencies,  State  governments,  Administration, 
Industries,  Sewage  effluents.  Effluents,  Streams, 
Legislation,  Supervisory  control  (Power),  Legal 
aspects. 

Industrial  water  pollution  control  in  New  Mexico  is 
reviewed.  Industry,  the  most  troublesome  source  of 
pollution,  is  a  relative  newcomer  to  the  state.  As 
pollution  is  easier  to  prevent  than  abate,  the  state 
has  an  opportunity  to  preserve  the  high  quality  of 
its  waters.  Attraction  of  industry  to  the  state,  how- 
ever, is  a  primary  objective.  Thus  proposed  water 
pollution  controls  must  not  seriously  deter  industry 
from  locating  in  the  state.  The  history  of  the  state 
water  pollution  control  legislation  is  discussed.  The 
state  Water  Quality  Act  created  the  Water  Quality 
Control  Commission,  whose  composition,  or- 
ganization, and  procedures  arc  detailed.  State 
water  quality  standards  are  comprehensive  and 
regulate  water  quality  conditions  such  as  odor, 
floating  solids,  and  toxic  substances.  In  addition  to 
promulgating  stream  standards,  the  Commission 
has  adopted  regulations  relating  to  effluent 
discharges  and  specifications  for  proposed  sewage 
systems  Implementation  and  enforcement  of  the 
standards  and  regulations  arc  analyzed.  The  Com- 
mission has  functioned  smoothly,  although  its  con- 
glomerate nature  is  criticized,  along  with  the  lack 
of  criminal  penalties.  A  provision  allowing  vari- 
ances from  the  regulations  is  the  most  problematic 
clement  in  the  present  program.  (Smiljanich- 
Florida) 
W7I-12167 


FEDERAL     WATER     POLLUTION     CONTROL 
ACT  AS  APPLIED  TO  THE  CITY  AND  COUNTY 
OF  HONOLULU, 
B.  F.  Kaito. 

Natural  Resources  Lawyer,  Vol  1,  No  I,  p  70-76, 
1968.  7  p. 

Descriptors:  'Hawaii,  'Water  pollution  control, 
•Federal  jurisdiction,  'State  jurisdiction.  Water 
pollution.  Water  pollution  sources.  Water  pollution 
effects.  Pollution  abatement.  Legal  aspects. 
Legislation.  Federal  government.  Stale  govern- 
ments. Local  governments.  Water  quality  control. 
Standards,  Interstate.  Water  policy. 
Identifiers:  Federal  Water  Pollution  Control  Act, 
Constitutionality. 

There  appears  to  be  ample  case  law  to  sustain  the 
constitutionality  of  the  Federal  Water  Pollution 
Control  Act  as  it  applies  to  the  mainland  United 
States.  This  article,  however,  suggests  that  an  cx- 


POLLUTION  CONTROL:  WHY  HAS  IT 
FAILED, 

Arnold  W.  Rcitzc,  Jr. 

ABA  Journal,  Vol  55.  p  923-927,  1 969.  5  p.  45  ref. 

Descriptors:  'United  States,  'Pollution  abatement. 
'Economics,  'Water  pollution  control.  Water  pol- 
lution effects.  Water  pollution.  Water  pollution 
sources.  Waste  disposal.  Legislation,  Legal  aspects. 
Leadership,  Capital  costs.  Operating  costs.  En- 
vironmental effects.  Industrial  wastes. 

At  one  time  the  destruction  of  our  environment 
was  merely  an  aesthetic  problem.  Now  it  threatens 
the  survival  of  mankind  as  a  species.  With  virtually 
every  identifiable  social  or  economic  interest  group 
contributing  to  the  pollution  problem,  it  is  difficult 
to  assign  responsibility.  There  are  three  types  of 
pollution  control  methods:  informal,  formal  or 
legal,  and  economic.  The  informal  methods  arc 
most  capable  of  producing  conformity  to  the  de- 
mands of  society.  Legal  controls  operate  to 
establish  a  minimum  standard  of  acceptable  con- 
duct. Economic  controls  hardly  exist.  If  pollution 
could  be  regarded  as  'dirty'  in  the  Victorian  sense, 
then  our  problems  would  soon  be  solved  But  this  is 
not  likely  to  happen.  The  acceptance  of  pollution  is 
based  on  notions  of  a  man-centered  universe. 
Economic  controls  do  not  exist  because  control  is 
expensive.  Thus,  pollution  abatement  is  hampered 
by  the  astronomic  costs  of  control.  A  committed 
citizenry  is  necessary  if  economic  controls  are  to  be 
implemented.  Since  economic  considerations  pro- 
vide an  incentive  to  pollute,  only  strong  govern- 
mental constraints  have  any  chance  of  success. 
Until  Americans  decide  they  want  a  livable  en- 
vironment, wc  cannot  have  one.  (Shclnut-Florida) 
W71-I2170 


WILL  WE  EVER  HAVE  CLEAN  WATER, 

B.  Reid 

Environmental  Action,  p  3-5.  March  20,  197  1 .  3  p. 

Descriptors:  'Water  Quality  Act,  'Water  pollution 
control,  'Federal  government,  'Administrative 
agencies.  State  governments.  Administration,  Ad- 
ministrative decisions.  Water  quality.  Water  quality 
control.  Regulation.  Standards.  Treatment  facili- 
ties. Financing,  Government  finance.  Legislation, 
Legal  aspects.  Remedies,  Pollution  abatement.  In- 
dustrial wastes.  Cities.  Municipal  wastes.  Water 
pollution  treatment.  Wastewater  (  Pollution). 
Identifiers:  'Federal  Water  Pollution  Control  Act. 

The  first  federal  water  pollution  control  legislation 
gave  the  federal  government  limited  authority  to 
abate  pollution,  and  permitted  the  issuance  of  loans 
for  construction  of  waste  treatment  facilities.  A 
later  act  achieved  federal  enforcement  by  means  of 
abatement  conferences,  public  hearings,  and  litiga- 
tion. In  1 96 1 .  an  amendment  increased  funding  for 
the  grant  program  and  eliminated  the  necessity  for 
state  consent  before  beginning  enforcement  The 
Water  Quality  Act  of  1965  doubled  funds  for  con- 
struction grants,  created  the  Federal  Water  Pollu- 


THE    COORDINATED    PROGRAM    FOR    THE 
WATER  RESOURCES  OF  NEW  YORK  STATE. 

New  York  State  Water  Resources  Commission,  Al- 
bany. Div.  of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  06B. 

W71-12173 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS:  ROCK  RIVER.  FOX  RIVER,  DES 
PLAINES  RIVER,  KANKAKEE  RIVER,  AND 
CERTAIN  NAMED  INTERSTATE  TRIBUTA- 
RIES). 
Illinois  Sanitary  Water  Board.  Springfield. 

Rules  and  Regulations  SWB-1  I,  March  1968.  19  p, 
I  map.  8  tab. 

Descriptors:  'Rivers.  'Standards.  'Water  pollution 
control.  Regulation.  Pollution  abatement.  Adminis- 
tration. Administrative  agencies.  Permits,  State 
governments.  State  jurisdiction.  Water  pollution. 
Water  quality.  Water  quality  control.  Public  health. 
Water  pollution  sources.  Legal  aspects.  Waste 
disposal.  Treatment  facilities.  Project  planning. 
Water  utilization. 

This  regulation  prescribes  the  water  quality  stan- 
dards that  are  deemed  necessary  to  protect 
specified  state  waters  for  their  designated  public 
purposes.  Variance  from  these  standards  shall  be 
considered  indicative  of  a  polluted  condition  sub- 
ject to  abatement.  Minimum  conditions  arc 
promulgated  that  apply  to  all  waters  at  all  places 
and  at  all  times  In  addition,  specific  standards  arc 
established  for  sectors  of  the  regulated  waterways 
used  for  the  following  purposes:  (  I  )  public  water 
supply  and  food  processing.  (2  I  aquatic  life,  (3) 
recreation,  and  (4)  industrial  water  supply.  Criteria 
include  specific  guidelines  regulating  levels  of  bac- 
teria, dissolved  solids,  chemical  constituents, 
radioactive  substances,  dissolved  oxygen,  pH  and 
water  temperature.  Rules  arc  established  governing 
implementation  and  enforcement  of  this  regulation 
by  the  Sanitary  Water  Board.  Any  waters  presently 
higher  in  qualitv  than  the  established  standards 
must  be  maintained  at  such  present  high  quality. 
General  guidelines  are  established  to  deal  with 
treatment  facilities  and  effluent  standards,  as  well 
as  schedules  for  completion  of  water  pollution  con- 
trol projects.  The  status  of  municipal  waste  facili- 
ties along  the  regulated  waterways  is  shown  by  the 
use  of  eight  tables  (  Horv.  itz-Florida  ) 
W7I-I2I74 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS,  MISSISSIPPI  RIVER  COMMON 
BOUNDARY  BETWEEN  ILLINOIS  AND  IOWA). 

Illinois  Sanitary  Water  Board.  Springfield. 

Rules  and  Regulations  SWB- 1  2.  August  1968.  12  p. 
1  map.  2  tab. 

Descriptors:  'Illinois,  'Water  quality  control. 
'Standards.    'Interstate    rivers.    Water    pollution 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


I 


control,  Water  pollution,  Water  pollution  sources, 
Water  pollution  treatment.  Pollution  abatement, 
Treatment  facilities,  Pollutants,  Hydrogen  ion  con- 
centration, Turbidity,  Bacteria,  Toxicity,  Tempera- 
ture, Dissolved  oxygen,  Administrative  agencies, 
Regulation,  Legal  aspects,  Administration,  Sewage 
effluents,  Sewage  treatment,  Municipal  wastes,  In- 
dustrial wastes.  Waste  treatment. 

Pursuant  to  previous  water  pollution  abatement 
acts,  the  Sanitary  Water  Board  herein  adopts  rules 
and  regulations  pertaining  to  water  quality  of 
selected  interstate  rivers.  Minimum  conditions  are 
prescribed  for  all  applicable  waters.  Bacteriologi- 
cal, radioactive  and  chemical  criteria  are  detailed 
for  public  water  supplies  and  the  food  processing 
industry.  Criteria  are  also  set  forth  for  aquatic  life 
and  recreational  use,  including  specific  standards 
for:  ( 1 )  dissolved  oxygen,  (2)  pH,  (3)  temperature, 
(4)  chemical  constituents,  (5)  taste  and  odor,  and 
(6)  bacteria.  Implementation  and  enforcement 
plans  are  described.  All  waters  will  be  required  to 
meet  the  standards  for  their  appropriate  water  uses. 
Drastic  or  sudden  temperature  changes  will  not  be 
permitted.  Bimonthly  water  samples  will  be  taken 
at  selected  locations  to  determine  water  quality. 
The  certification  of  waste  treatment  plant  opera- 
tors is  required.  Specific  effluent  standards  are 
described  for  sewage  works.  In  some  instances  ad- 
vanced waste  treatment  in  excess  of  secondary 
treatment  may  be  necessary.  Municipal  and  indus- 
trial pollution  abatement  facilities  must  meet  cer- 
tain minimum  standards.  Project  completion 
schedules  are  listed.  A  chart  sets  forth  the  status  of 
municipal  waste  facilities.  (Smiljanich-Florida) 
W7I-12175 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS,  MISSISSIPPI  RIVER  BETWEEN  IL- 
LINOIS AND  MISSOURI). 

Illinois  Sanitary  Water  Board,  Springfield. 

Rules  and  Regulations  SWB- 1 3,  August  1968.  13  p, 
1  map,  2  tab. 

Descriptors:  "Illinois,  *Water  quality  control, 
♦Standards,  *Water  pollution  control,  Pollution 
abatement.  Water  pollution.  Pollutants,  Water  pol- 
lution sources.  Administrative  agencies.  Regula- 
tion, Hydrogen  ion  concentration,  Bacteria,  Tur- 
bidity, Toxicity,  Dissolved  oxygen,  Temperature, 
Treatment  facilities.  Water  pollution  treatment, 
Waste  disposal,  Waste  treatment.  Sewage  treat- 
ment, Sewage  effluents.  Legal  aspects.  Municipal 
wastes.  Industrial  wastes. 

Pursuant  to  previous  water  pollution  abatement 
acts,  the  Sanitary  Water  Board  herein  adopts  cer- 
tain rules  and  regulations.  Water  quality  criteria 
prescribe  the  qualities  or  properties  of  water  which 
are  necessary  for  designated  public  uses,  and 
which,  if  the  limiting  conditions  given  are  ex- 
ceeded, shall  be  considered  pollution  conditions 
subject  to  abatement.  General  and  specific  criteria 
are  given  for  designated  zones.  Stream  standards 
are  detailed  for  such  properties  as  bacteria,  pH,  dis- 
solved oxygen,  temperature,  toxicity,  turbidity  and 
floating  solids.  The  Board  is  responsible  for  the 
control  and  prevention  of  water  pollution.  Imple- 
mentation and  enforcement  plans  are  set  forth.  All 
waters  will  be  required  to  meet  the  standards  for 
the  appropriate  public  and  industrial  water  supply, 
aquatic  life,  recreational  and  agricultural  uses. 
Drastic  or  sudden  temperature  changes  will  not  be 
permitted.  Bimonthly  water  samples  will  be  taken 
at  selected  locations  to  determine  water  quality. 
Specific  effluent  standards  are  described  for 
sewage  works.  Municipal  and  industrial  pollution 
abatement  facilities  must  meet  certain  minimum 
standards.  Project  completion  schedules  are  listed. 
A  chart  describes  the  status  of  municipal  waste 
facilities.  (Smiljanich-Florida) 
W7I-I2I76 


MUNICIPAL    POWERS    UNDER    HOME    RULE 
CHARTERS. 

For  primary  bibliographic  entry  sec  Field  06E. 
W7I-I2I78 


ENVIRONMENTAL  PROTECTION  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I2I79 

06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  of  Planning 


THE     IMPACT     OF     IMPOSING     A     WATER 
QUALITY  STANDARD  ON  A  LIVE  STREAM, 

South   Dakota  State   Univ.,   Brookings.   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-11806 

6B.  Evaluation  Process 


DECISION   PROCESSES  IN   WATER  QUALITY 
MANAGEMENT, 

Engineering-Science,       Inc.,       Oakland,       Calif. 
Research  and  Development  Lab. 
For  primary  bibliographic  entry  see  Field  05G 
W71-1  1643 


ECOLOGY  AND  RESOURCE  ECONOMICS:  AN 
INTEGRATION  AND  APPLICATION  OF 
THEORY  TO  ENVIRONMENTAL  DILEMMAS, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  06G. 

W71-11673 


WATER  FOR  ILLINOIS,  A  PLAN  FOR  ACTION. 

Illinois  Technical  Advisory  Committee  on  Water 
Resources,  Springfield. 

Dept.  of  Business  and  Economic  Development, 
State  of  Illinois,  Springfield,  March  1967.  452  p, 
200  fig,  40  tab,  100  ref.  HUD  Grant. 

Descriptors:  'Planning,  *Administration,  'Water 
supply,  'Water  pollution  control,  'Urbanization, 
Cities,  Programs,  Illinois,  Navigation,  Recreation, 
Water  law,  Land  management,  Flood  control, 
Water  demand,  Long-term  planning. 
Identifiers:  'Water  programs. 

The  first  statewide  plan  for  water  that  has  been 
prepared  by  Illinois  is  described.  Governor  Otto 
Kerner  endorsed  the  plan  and  submitted  it  to  the 
State  Legislature  with  the  recommendation  that  the 
General  Assembly  adopt  the  report  as  a  flexible 
plan  for  the  long-range  development  and  manage- 
ment of  water  resources  in  Illinois.  The  report  is  the 
foundation  for  water  resources  planning  to  the  year 
2020,  and  simultaneously  is  the  basis  for  action  in 
the  immediate  future- 1968- 1980.  The  Plan  served 
as  the  basis  for  a  huge  bond  issue  approved  by  State 
voters  for  pollution  control.  The  main  headings  of 
the  report  are:  Illinois  in  Perspective,  Water 
Resources,  Water  Supply  and  Use,  Pollution  and 
Pollution  Control,  Land  and  Water  Management, 
Floods  and  Flood  Control,  Navigation,  Water-re- 
lated Recreation,  and  Laws  and  Government.  The 
report  contains  many  photographs  in  addition  to  ta- 
bles and  figures.  A  comprehensive  series  of 
reference  lists  are  given  at  the  end  of  each  chapter. 
(Poertner) 
W71-1I797 


MUNICIPAL  WASTE  TREATMENT  WORKS 
CONSTRUCTION  NEEDS. 

State  of  Illinois  Sanitary  Water  Board,  Springfield. 

April  1970.  40  p,  4  tab. 

Descriptors:  'Waste  water  treatment,  'Treatment 
facilities,  'Sewage  treatment,  'Water  pollution 
control.  Construction  costs,  Planning,  Long-term 
planning,  Illinois,  Municipal  wastes.  Cities,  Ur- 
banization, Programs. 

Identifiers:  'Construction  needs,  'Municipal  waste 
treatment  works. 


Part  of  the  Sanitary  Water  Board's  plan  foi  *ate 
pollution  control  in  Illinois  is  outlined.  It  outline 
municipal  waste  treatment  works  constructioi 
needs  to  meet  minimum  stream  water  quality  start 
dards  The  estimated  costs  of  these  required  facili 
ties  are  also  presented  in  the  report.  The  materia 
was  extracted  from  the  annual  program  plan  sub 
mitted  to  the  Federal  Water  Pollution  Contrc 
Agency  by  the  Sanitary  Water  Board  in  accordant 
with  the  provisions  of  Federal  Public  Law  84-660 
One  table  lists  treatment  works  needs  with  staJ 
estimates  of  minimum  construction  costs.  This  list 
ing  is  in  three  parts:  cities  and  villages,  downstatl 
sanitary  districts,  and  the  Metropolitan  Sanitar 
District  of  Greater  Chicago.  The  list  represents  i 
total  construction  cost  of  approximate!! 
$360,307,250  for  the  488  projects  includec 
Another  table  lists  municipalities  that  have  filed  fo 
federal  grants  for  construction  of  additions,  im 
provements  or  new  sewage  treatment  facilities 
These  are  all  voluntary  applications  but  most  are  i 
recognition  of  waste  treatment  needs.  A  third  tabl 
reflects  recent  trends  in  applications  for  federz 
grants  and  appropriations  of  the  U.  S.  Congress.  / 
fourth  table  contains  estimates  of  the  dollar  need 
by  counties  for  sanitary  sewers  and  treatment  facili 
ties  through  1980.  (Poertner) 
W71-11803 


INVESTIGATION  OF  THE  FEASIBILITY  Ol 
THE  DEVELOPMENT  OF  A  WATEI 
RESOURCES  MANAGEMENT  MODEL  FOI 
THE  HIGH  PLAINS  AREA  OF  OKLAHOMA, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Civi 

Engineering. 

For  primary  bibliographic  entry  see  Field  02F. 

W7 1-1  1860 


SCIENTIFIC  PRINCIPLES  OF  THE  COMPLEJ 
UTILIZATION  AND  CONSERVATION  Ol 
WATER  RESOURCES, 

Akademiya      Nauk      SSSR,      Moscow.      Institu 

Geografii. 

M.  I.  L'vovich. 

Soviet  Geography:  Review  and  Translation,  Vol  10 

No  3,  p  95-1 18,  March  1969.  2  tab. 

Descriptors:  'Water  resources,  'Hydrologic  cycle 
•Pollution  abatement,  'Water  conservation 
'Planning,  Administration,  Water  consumptioi 
(Excludes  consumptive  use).  Consumptive  use 
Waste  storage,  Waste  water  treatment,  Wasti 
water  disposal,  Water  uses. 
Identifiers:  'USSR. 

Current  water  consumption  and  the  irrational  use 
of  water  from  various  sources  is  reviewed.  In  thi 
Soviet  Union,  miscalculations  in  water  usage  am 
conservation  result  from  many  sources,  but  thi 
most  important  are  the  absence  of  an  interagency 
planning  organization,  a  uniform  national  set  o 
rules  or  policy,  and  national  water  legislation.  Step 
have  been  taken  to  improve  the  situation  but  it  i 
stressed  that  the  consequences  of  many  years  o 
neglect  cannot  be  eliminated  on  short  notice.  The 
world  hydrologic  budget  is  reviewed  and  it  is  seei 
that,  if  properly  used,  the  total  world  water  availa 
ble  to  man  is  enormous.  An  annual  balance  sheet  o 
U.S.S.R.  water  resources  is  constructed  and  eacl 
component  is  described.  The  most  unstable  ele 
ment  is  surface  water,  and  a  number  of  agronomii 
methods  for  its  conservation  and  reduction  in  con 
sumption  are  listed.  Unfortunately,  qualitative 
destruction  (pollution)  of  pure  water  is  equivalen 
to  reduced  quantitative  availability.  One  cubic 
meter  of  wastes  spoils  at  least  50-60  cubic  meter 
of  pure  natural  water.  Various  proposed  method 
for  increasing  available  water  or  diluting  pollute! 
water  are  reviewed  and  dismissed  as  impractical.  / 
series  of  steps  are  outlined,  involving  waste  treat 
ment  and  waste  water  recycling  processes,  tha 
would  reduce  pollution  and  increase  pure  watei 
resources  manyfold.  The  author  argues  for  thi 
training  of  people  capable  of  dealing  with  the  entin 
water  resource  picture,  instead  of  narrow  spe 
cialists.  (Casey- Arizona) 
W71-12107 
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THE  COORDINATED  PROGRAM  FOR  THE 
:  WATER  RESOURCES  OF  NEW  YORK  STATE. 

New  York  State  Water  Resources  Commission,  Al- 
bany. Div.  of  Water  Resources. 

June  1966.  79  p,  4  maps,  1 6  charts,  4  append. 

Descriptors:  *New  York,  'Water  resources 
development,  'Planning,  'Interstate  compacts. 
Water  resources,  Administrative  agencies,  Legisla- 
tion, Water  law.  Water  pollution.  Water  pollution 
control,  Research  and  development.  River  basin 
development.  State  governments.  Water  conserva- 
tion. Water  policy,  Water  management  (Applied), 
Water  quality.  Water  quality  control,  Interstate 
commissions,  Delaware  River  Basin  Commission, 
River  basin  commissions.  Interstate  rivers. 

The  administrative  structure  created  by  New  York 
to  plan,  develop,  and  manage  its  water  resources  is 
described  in  this  pamphlet.  The  sixteen  agencies 
and  sub-agencies  responsible  for  water  resources 
management  are  first  described.  Each  agency's 
function,  membership,  organization,  and  facilities 
are  delineated.  Furthermore,  the  following  in- 
terstate compacts  in  which  New  York  is  involved 
are  discussed:  ( I )  Delaware  River  Basin  Commis- 
sion, (2)  Ohio  River  Valley  Sanitation  Commis- 
sion, (3)  New  England  Interstate  Water  Pollution 
Control  Commission,  (4)  Lake  Champlain  Basin 
Commission,  (5)  Great  Lakes  Commission,  (6)  In- 
terstate Sanitation  Commission,  and  (7) 
Susquehanna  River  Basin  Interstate  Advisory  Com- 
mittee. New  York's  current  planning  programs  are 
divided  into  two  types:  ( 1 )  comprehensive  planning 
studies,  and  (2)  framework  studies.  The  use  of 
these  studies  by  regional  boards  is  discussed,  along 
with  joint  planning  studies  being  conducted  on 
various  river  basins.  State  framework  studies  are 
also  described.  New  York  legislation  for  water  pol- 
lution control  is  considered,  as  well  as  water 
resources  research.  The  pamphlet  also  contains 
several  appendices,  maps,  and  charts.  (Hart- 
Florida) 
W71-12173 


6C.  Cost  Allocation,  Cost  Sharing, 
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FINANCING  ENVIRONMENTAL  QUALITY, 
THE  MUNICIPAL  INITIATIVE, 

Bank  of  America,  San  Francisco,  Calif. 

Alan  K.  Browne. 

Ninety-first  Annual  Conference,  American  Water 

Works  Association,  Denver,  Colorado,  June  13-18, 

1971.  12  p. 

Descriptors:  'Financing,  'Capital,  'Investment, 
•Planning,  Taxes,  Water  quality,  Administration, 
Utilities,  Municipal  water,  Cities,  Economics,  En- 
vironmental engineering. 

Identifiers:  'Municipal  financing,  General  obliga- 
tion bonds,  Commercial  banks. 

The  problem  is  dealt  with  of  financing  environmen- 
tal quality  programs.  The  principal  burden  of 
financing  environmental  quality  will,  in  the  present 
scheme,  fall  on  local  governments.  The  least  expen- 
sive method  of  long  term  financing  is  the  general 
obligation  bond.  Its  use  invariably  requires  an  affir- 
mative vote  of  the  people  for  issuance.  Most  bond- 
financed,  undertakings  of  an  environmental  nature 
*ill  be  in  the  public  utility  area,  including  water, 
sewer,  and  power  enterprises.  Where  such  un- 
dertakings are  financed  by  general  obligation 
bonds,  user  rates  may  be  set  at  levels  sufficient  to 
meet  debt  service  plus  whatever  surplus  is  desired 
for  capital  outlays,  sinking  funds,  or  reserves. 
Revenue  bonds  are  limited  for  debt  service  pay- 
ments solely  to  the  income  of  the  specific  enter- 
prise and,  for  this  reason,  security  provisions  must 
be  more  stringent.  Congressional  efforts  to  allow 
commercial  banks  to  underwrite  water  and  sewer 
bonds  should  be  supported.  This  would  contribute 
to  higher  bidding  and  reduce  finance  costs  for 
revenue  bond  issues.  Many  financing  plans  con- 
cerned with  enhancing  environmental  quality  will 
probably  require  a  restructuring  of  local  govern- 
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ments   along  regional   lines  or   the   use   of  inter- 
governmental agreements.  (Poertner) 
W71-11799 


COSTING  THE  SYSTEM   DESIGN  ALTERNA- 
TIVES, 

Department  of  the  Navy,  Washington,  D.C.  ADPE 

Selection  Office. 

E.  O.  Joslin. 

Data  Management,  Vol  9,  No  4,  p  23-27,  Apr 

1971.  5  p,  1  fig. 

Descriptors:  'Systems  analysis,  'Cost  analysis, 
•Computers,  Equipment  costs,  Benefit-cost  analy- 
sis, Feasibility  studies.  Computer  systems  pro- 
grams, Systems  engineering.  Labor  costs,  Costs, 
Computer  systems  hardware,  Data  processing, 
Computer  programming,  Financing. 
Identifiers:  'Alternatives. 

Costing  the  system  design  alternatives  in  a  com- 
puter system  study  requires  consideration  of  the 
proper  cost  items  and  examination  of  the  possible 
design  alternatives.  Important  cost  items  can  be 
grouped  into  6  categories;  equipment,  pro- 
gramming, personnel,  outside  services,  finance 
charges,  and  other  applications.  The  cost  items  can 
be  apportioned  to  each  application,  or  considered 
in  their  entirety  for  a  complete  system  or  group  of 
applications.  Design  alternatives  that  should  be  ex- 
amined include:  the  present  system,  various  finan- 
cial arrangements,  modifications  to  the  present 
system,  augmentations  of  the  present  system,  and  a 
new  system.  The  system  design  alternatives 
developed  in  a  system  study  only  take  on  real 
meaning  when  the  cost  of  each  alternative  can  be 
compared  to  its  benefits,  and  when  the  cost  and 
benefits  of  each  alternative  can  be  compared.  From 
this  type  of  costing  of  the  system  design  alterna- 
tives, management  can  decide  which  alternative 
will  serve  their  needs  best.  (USBR) 
W71-11821 


ECONOMIC    ANALYSIS    OF    IRRIGATION    IN 
SUBHUMID  CLIMATE, 

Montana      State      Univ.,      Bozeman.      Dept.      of 

Economics;  and  Montana  State  Univ.,  Bozeman. 

Dept.  of  Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  03F. 

W71-12116 


WATER      DEPLETION      TAX      ALLOWANCE 
MAPS. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 

Cross  Section,  Vol  16,  No  12,  December  1970,  p  1, 

Descriptors:  'Taxes,  'Maps,  'Economic  impact, 
'Evaluation,  'Groundwater  mining,  Value,  Legal 
aspects,  Irrigation  practices,  Automation, 
Hydrologic  data,  Texas,  Water  supply. 
Identifiers:  'Tax  allowance,  Texas  High  Plains, 
High  Plains  Underground  Water  Conservation  Dis- 
trict (Tex). 

The  Internal  Revenue  Service  authorized  the  same 
cost-in-water  values  for  land  purchased  in  1 969  to 
be  used  in  1970.  The  High  Plains  Underground 
Water  Conservation  District  No.  1  is  automating 
the  processing  of  cost-in-water  depletion  income- 
tax-allowance  program.  Claimants  may  file  for  al- 
lowance by  providing  the  District  with  an  IRS  Form 
665,  showing  the  land  location  on  the  1969-decline 
map,  or  listing  legal  descriptions  of  land  parcels. 
The  IRS  allowance  applies  to  land  owners  on  the 
semi-arid  Texas  High  Plains  where  groundwater  is 
mined  to  produce  economic  crops  by  irrigation. 
(Popkin-Arizona) 
W71-12133 


IMPORTANT  I.R.S.  DETERMINATION. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  03F. 


W71-12141 
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ANALOG  MODEL  STUDY  OF  THE  GROUND- 
WATER BASIN  OF  THE  UPPER  COACHELLA 
VALLEY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  04B. 

W71-11752 


WATER       RESOURCES       RESEARCH       AND 
CALIFORNIA'S  FUTURE. 

California  Univ.,  Los  Angeles,  Water  Resources 
Center. 

Report  No  22,  1 97 1 .  20  p,  1  tab. 

Descriptors:  'Water  resources  development, 
'California,  'Research  and  development,  'Water 
supply,  'Water  balance,  Hydrology,  Surface 
waters,  Groundwater,  Forecasting,  Project 
planning,  Programs,  Water  quality,  Water  yield. 
Identifiers:  'Water  resources  research,  Projection. 

If  the  State  of  California  is  going  to  deal  effectively 
with  some  of  the  difficult  water  needs  and  problems 
which  it  will  face  in  the  years  ahead,  then  greater 
reliance  will  have  to  be  placed  upon  research.  Un- 
dergirding  much  of  California's  water  development 
enterprise  to  date  has  been  a  substantial  research 
program,  much  of  it  emanating  from  educational 
institutions;  but  this  research  program  now  needs 
to  be  intensified,  expanded,  and  broadened. 
Greater  numbers  of  researchers,  more  inter- 
disciplinary involvement  and  more  financial  invest- 
ment will  be  necessary  if  the  State's  progress  is  to 
be  assured.  Methods  for  developing  these  needs  are 
discussed.  (Woodard-USGS) 
W71-11788 


WATER  FOR  ILLINOIS,  A  PLAN  FOR  ACTION. 

Illinois  Technical  Advisory  Committee  on  Water 

Resources,  Springfield. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-11797 


THE  LAND  USE  MASTER  PLAN  OF  THE  EAST 
BAY  MUNICIPAL  UTILITY  DISTRICT. 

East  Bay  Municipal  Utility  District,  Oakland,  Calif. 

August  14,  1970.  33  p,  3  fig. 

Descriptors:  'Planning,  'Watershed  management, 
•Reservoirs,  *Recreation,  *Water  utilization.  Ara- 
ble land,  Education,  Public  benefits.  Income,  Ad- 
ministration, California. 

Identifiers:  'East  Bay  Municipal  Utility  District, 
Oakland  (Calif). 

Over  the  years  a  series  of  transactions  left  the  East 
Bay  Municipal  Utility  District  the  owner  of  more 
than  54,540  acres  of  land  including  I  2,765  acres  of 
water  surface.  Public  demand  for  recreation  access 
brought  the  opening  of  Pardee  Reservoir  in  1958, 
Lafayette  and  Chabot  reservoirs  in  1966,  and 
Camanche  Reservoir  in  1967.  In  April  1969,  the 
Board  of  Directors  of  the  District  approved  a  policy 
statement  setting  guidelines  for  land  management, 
and  authorized  preparation  of  a  master  plan  and 
appointment  of  a  citizens  advisory  committee.  The 
policy  statement  provided:  the  primary  purpose  of 
the  lands  was  water  production  and  distribution, 
and  that  all  other  uses  must  be  compatible  with  this 
primary  purpose;  stressed  the  importance  of 
preserving  the  lands  as  open  space;  and  indicated 
preferences  for  developing  public  access  and  fund- 
ing the  developments.  Implementation  of  the  plan 
will  proceed  as  District  staff  and  funding  resources 
permit.  Recreation  sites  will  be  developed  and  edu- 
cational areas  will  be  made  available  in  accord  with 
timetables  and  priorities  which  will  be  determined 
in  recreation  and  educational  services  management 
plans.  Maps  and  a  description  of  the  five  major 
categories  of  land  usage  are  included.  (Poertner) 
W71-11800 
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INTERIM  REPORT,  AWWA  WATER  USE  COM- 
MITTEE, 

American  Water  Works  Association,  New  York 
William  L.  Patterson. 

Ninety-first  Annual  Conference,  American  Water 
Works  Association,  Denver,  Colorado,  June  13-18, 
1971.  13  p. 

Descriptors:  'Water  utilization,  "Municipal  water, 
'Industrial  water,  'Water  demand,  Water  rates, 
Planning,  Climatology,  Population,  Rainfall,  Tem- 
perature. 

This  report  is  directed  towards  two  main  objec- 
tives. One  is  to  assess  current  trends  in  water  use 
and  the  factors  influencing  the  trends.  The  other  is 
to  review  the  1966  Johns  Hopkins  University  re- 
sidential water  use  research  report  for  practical  ap- 
plication in  estimating  average  and  peak  residential 
water  use.  Annual  residential  water  use  per 
customer  was  increasing  in  less  than  half  the  cases 
reviewed,  and  there  was  decreasing  use  in  8  per 
cent.  Commercial  use  per  customer  shows  an  in- 
creasing trend  for  all  utilities  studied.  One  of  the 
most  obvious  reasons  for  the  reduction  of  growth  in 
water  use  per  residential  customer  is  that  the 
purchase  and  use  of  major  water  using  appliances 
may  have  reached  a  saturation  level  in  many  com- 
munities. Some  other  factors  are:  changes  in  urban 
area  occupancy  and  land  use,  changes  in  the  local 
economic  climate,  inability  of  utilities  to  expand 
their  service  areas,  substantial  rate  increases, 
changes  in  the  basis  of  billing,  restrictions  on  water 
use,  and  changes  in  the  relative  size  and  makeup  of 
various  customer  classes.  The  Johns  Hopkins 
method  may  offer  a  general  guide  for  estimating 
the  approximate  water  requirements  of  a  new  re- 
sidential area  of  limited  size.  However,  this  review 
indicates  that  its  applicability  for  estimating  the 
total  future  residential  water  requirements  of  a  par- 
ticular city  or  community,  for  pur. poses  of  design, 
may  be  subject  to  question.  (Poertner) 
W7 1-1 1801 


A  REPORT  ON  THE  MARKET  FOR  WATER 
QUALITY  CONTROL. 

U.S.  News  and  World  Report,  Inc.,  Washington, 
DC.  Market  Research  Div. 

February  1967.  77  p,  10  tab,  8  fig,  I  I  ref. 

Descriptors:  'Water  quality,  'Water  quality  con- 
trol, 'Equipment,  'Instrumentation.  'Surveys, 
Water  supply.  Water  consumption.  Financing, 
Planning,  Waste  water  treatment.  Industrial  water. 
Municipal  water.  Irrigation. 

Identifiers:  'Market  research,  'Pollution  control 
market.  Manufactured  products.  Process  equip- 
ment. 

The  market  for  water  quality  control  is  outlined  in 
the  terms  of  water  use  and  consumption,  sources 
and  types  of  pollution,  and  methods  of  treatment. 
Also  discussed  arc  roles  of  the  Federal,  State,  and 
Municipal  governments  in  establishing  and  enforc- 
ing adequate  water  quality  standards  and  in  financ- 
ing research,  development,  and  construction  of  im- 
proved water  treatment  facilities.  Detailed  break- 
downs for  water  supply  and  wastewater  systems  arc 
included,  along  with  market  projections  for  certain 
sectors  of  the  industry.  A  case  history  of  Kansas  Ci- 
ty's pollution  abatement  program  is  included  as  is  a 
listing  of  major  suppliers  of  the  water  supply  and 
wastewater  industries.  (Poertner) 
W71-II805 


IN    A    DISASTER:    THE    ROLE    OF    GROUND- 
WATER. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  04B. 
W7I-I2I04 


AN  ANALYSIS  OF  MUNICIPAL  WATER  DE- 
MAND IN  THE  PHOENIX  METROPOLITAN 
AREA, 

Arizona  State  Univ.,  Tcmpc.  Coll.  of  Business  Ad- 
ministration. 


John  Marston  Bruner. 

Doctoral    Dissertation,    Arizona   State    University, 

I  88  p,  June  1 969  20  fig,  23  tab,  1  I  3  ref.  OWRR  A 

OI3-Ariz(2). 

Descriptors:  'Municipal  water,  'Water  consump- 
tion, 'Water  demand,  'Water  costs,  Arizona,  Cost- 
benefit  analysis,  Model  studies.  Water  resources 
development,  Planning,  Arid  lands.  Water  users 
Identifiers:  'Potential  evapotranspiration. 

A  spatial-time  analysis  was  made  of  demand  for 
water  in  the  Phoenix  metropolitan  area  in  an  effort 
to  provide  possible  solutions  to  its  water  problems, 
brought  on  by  increasing  population,  declining 
groundwater  levels,  substantial  seasonal  variation 
in  water  consumption,  and  the  emotional  biases  as- 
sociated with  water  in  an  arid  environment  Major 
concern  centers  around  the  augmentation  of  exist- 
ing water  supplies  (e.g.  Central  Arizona  Project).  It 
was  found  that  consumers  tend  to  adjust  water  use 
with  changes  in  income  levels  as  well  as  with 
changes  in  the  marginal  price  paid,  but  it  is  be- 
lieved that  price  increases  would  be  of  limited  use- 
fulness in  restricting  water  consumption  at  existing 
rate  levels  if  other  factors  held  constant.  However, 
price  increases  could  be  associated  with  increases 
in  revenue  to  the  water  system.  If  these  data  accu- 
rately reflect  consumer  behavior  in  the  water  mar- 
ket, they  could  facilitate  water  system  planning.  In 
addition  to  a  description  of  the  institutional 
framework  of  the  present  municipal  water  systems 
in  the  area,  there  is  an  assessment  of  the  variations 
in  municipal  water  use  and  the  factors  influencing 
municipal  water  demand  and  use;  and  finally  an 
analysis  of  potential  evapotranspiration  as  a  con- 
sumptive factor  peculiarly  critical  for  an  arid  en- 
vironment. The  author  recommends  as  further 
study  needs  an  analysis  of  factors  influencing 
public  demand  for  water  (fire  protection,  recrea- 
tion, etc.),  commercial  demands,  and  residential 
demands;  and  an  analysis  of  the  impact  of  land  use 
on  water  consumption.  (Paylore-Arizona) 
W7I-I2114 


NWWA  DISASTER  COMMITTEE. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  I ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  see  Field  04B. 
W71-I2I27 


WATER  POLLUTION  CONTROL  AT  PHILLIPS 
PUERTO  RICO  PETROCHEMICAL  COMPLEX, 

Phillips  Puerto  Rico  Core  Inc.,  Guayama. 
For  primary  bibliographic  entry  see  Field  05D. 
W71-12206 
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DECISION   PROCESSES  IN  WATER  QUALITY 
MANAGEMENT, 

Engineering-Science,       Inc.,       Oakland,       Calif. 
Research  and  Development  Lab. 
For  primary  bibliographic  entry  see  Field  05G. 
W7I-I  1643 


CALIFORNIA  OIL  CO  V  DAVENPORT  (OIL 
LESSEE'S  STRICT  LIABILITY  FOR  THE  POL- 
LUTION OF  WATER  USED  FOR  LIVESTOCK). 

435  P2d  560-565  (Okla  1967). 

Descriptors:  'Oklahoma,  'Oil  wastes,  'Water  pol- 
lution effects,  'Cattle,  Judicial  decisions.  Legal 
aspects,  Oil  wells.  Drilling,  Water  pollution 
sources.  Water  pollution.  Water  pollution  control. 
Remedies,  Livestock,  Legislation,  Well  regulations. 
Surface  runoff.  Drilling  fluids.  Poisons,  Oil  indus- 
try. Leases,  Contracts. 

Plaintiff  agricultural  lessee  sought  damages  from 
defendant  oil  and  gas  lessee,  whose  lease  covered 
the  same  land,  for  injury  to  plaintiff's  cattle  al- 
legedly caused  by  poisonous  runoff  from  drilling 
operations.  Plaintiff's  action  was  based  on  a  strict 


liability  statute  which  required  oil  well  operator* 
prevent  substances  from  escaping  into  any  tan 
pool,  or  stream  used  for  watering  stock.  Defend* 
contended  that  the  statute  did  not  apply  since  h 
well  was  not  yet  producing  Defendant  also  a 
acrlcd  that  a  release  obtained  from  plaintiff  encor 
passed  the  injuries  alleged  by  plaintiff  Tl 
Supreme  Court  of  Oklahoma  held  that  an  oil  w« 
not  yet  producing  is  within  the  purview  of  a  statu 
imposing  strict  liability  for  allowing  inflammab 
products  to  run  into  any  tank,  pool,  or  stream  ust 
for  watering  stock  The  court  ruled  that  the  re  lea. 
given  by  plaintiff  applied  only  to  that  portion  oft! 
land  reasonably  necessary  for  the  locatio, 
development,  and  completion  of  defendant's  we 
and  that  it  did  not  encompass  damages  on  olh 
portions  of  the  land.  The  court  affirmed  the  jury 
verdict  for  plaintiff.  (Gallagher-Florida) 
W7I-1  1652 


CONLEY  V  AMALGAMATED  SUGAR  C 
(PROOF  OF  BUSINESS  DAMAGES  CREATE 
BY  STREAM  POLLUTION  ODOR). 

263  P2d  705-7 10  (Idaho  1953). 

Descriptors:  'Idaho,  'Water  pollution  source 
•Odor,  'Damages,  Water  pollution.  Sugar  beet 
Industrial  wastes,  Waste  disposal,  Pollution  abat 
ment.  Water  pollution  control,  Water  pollution  e 
fects.  Pollutants,  Pulp  wastes,  Organic  waste 
Water  quality,  Remedies,  Industries,  Estimate 
costs.  Income,  Legal  aspects.  Judicial  decision 
Streams,  Downstream. 

Plaintiff  grocer  sued  defendant  sugar  beet  factoi 
to  recover  damages  arising  from  pollution  of 
stream.  Plaintiff  contended  that  defendant  dumpe 
beet  pulp  into  a  stream,  thereby  creating  an  offei 
sivc  odor  downstream  which  caused  plaintiff  I 
suffer  business  losses.  Defendant  contended  th; 
other  pollution  sources  created  the  nuisance,  an 
that  plaintiff  had  failed  to  adequately  show  that  h 
business  loss  was  directly  attributable  to  the  od( 
from  the  stream  In  affirming  a  trial  court  judgmei 
for  plaintiff,  the  Supreme  Court  of  Idaho  noted  thi 
no  odor  from  the  stream  was  present  before  defei 
dant  commenced  operation.  Damages  resultin 
from  stream  pollution  may  be  awarded  even  thoug 
it  is  difficult  to  determine  an  exact  amount  I 
damages.  It  is  for  the  trier  of  fact  to  fix  the  amoui 
of  damages.  Where  there  is  substantial  evidenci 
regardless  of  conflict,  to  sustain  such  findings,  a 
appellate  court  must  affirm  the  trial  court.  Proof  ( 
prior  annual  income  of  the  grocery  was  correctl 
used  in  demonstrating  the  business  loss  attributabl 
to  the  pollution.  (Smiljanich-Florida) 
W71-I  1653 


FREEL  V  OZARK-MAHONING  CO  (DAMAGE 
RESULTING  FROM  STREAM  POLLUTION). 

208  F  Supp  93-99  ( D  Colo  1 962). 

Descriptors:  'Colorado,  'Water  pollution  source 
'Mine  wastes,  'Damages,  Water  pollution,  Wat« 
pollution  control.  Pollution  abatement,  Mir 
drainage.  Mineral  industry,  Mining,  Ponds,  Polk 
tants,  Dams,  Flood  damage,  Flooding,  Legislatioi 
Land  tenure.  Streams,  Judicial  decisions,  Leg; 
aspects,  Remedies,  Legislation. 

Plaintiff  landowner  sued  defendant  mining  cotr 
pany  for  damages  resulting  from  pollution  of 
stream  and  flooding  of  plaintiffs  property.  Plainti: 
contended  that  defendant  failed  on  various  occi 
sions  to  contain  their  mine  tailings  as  a  result  c 
failure  of  the  walls  surrounding  the  tailings  pond: 
Plaintiff  also  requested  punitive  damages  for  defer 
dant's  intentional  pollution  of  the  stream.  Defer 
dant  denied  liability  and  claimed  that  no  damage 
were  sufficiently  proved.  The  United  States  Distri( 
Court  for  Colorado  awarded  damages  to  plaintil 
for  injury  to  his  property,  but  disallowed  punitiv 
damages.  The  court  noted  that  under  state  statute 
the  defendant  was  liable  for  the  stream  pollutio 
and  the  contamination  and  flooding  of  plaintiff 
land  regardless  of  negligence  or  intention.  The  coi 
reel  measure  of  damages  is  the  difference  in  marke 
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I  value  before  and  after  the  injury,  but  where 
evidence  of  market  value  is  insufficient,  cost  of 
repairs  may  be  looked  to  for  evidence  of  monetary 
damages.  Evidence  was  sufficient  to  show  some 
damage  to  plaintiffs  land,  but  was  insufficient  to 
show  that  substantial  monetary  damage  resulted 
from  defendant's  conduct.  Punitive  damages  were 
therefore  not  warranted.  (Smiljanich-Florida) 
W71-11657 


AN  ACT  RELATIVE  TO  THE  DISCHARGE  OF 
MERCURY  INTO  WATERS  OF  THE  STATE. 

Public    Laws    of   Maine,    1971,    ch    372,    Maine 
Legislative  Service,  p  440. 

Descriptors:  *Water  quality  control,  *Maine, 
•Water  pollution  control,  *Water  pollution 
sources.  Pollutants,  Water  pollution  effects,  Water 
policy,  Public  health,  Inland  waterways,  Tidal 
waters.  Organic  compounds,  Inorganic  com- 
pounds. Industrial  wastes,  Waste  disposal,  Legisla- 
tion, Administrative  agencies.  Regulation,  Stan- 
dards. 
Identifiers:  *Mercury  discharges. 

The  discharge  of  mercury  compounds  into  the 
waters  of  Maine,  inland  and  tidal,  is  prohibited  by 
this  statute.  No  person,  firm,  corporation,  or  other 
legal  entity  shall  place,  deposit,  discharge,  or  spill 
into  state  waters,  the  ice  thereof,  or  the  banks 
thereof  mercury  or  any  compound  containing  mer- 
cury. Any  firm,  corporation,  legal  entity,  or  person 
that  on  January  1,  1971,  was  discharging  mercury 
in  connection  with  an  industrial  process  shall  not 
be  in  violation  of  this  Act  if  on  or  before  December 
31,  1971,  it  shall  file  a  statement  indicating  the 
amount  discharged.  The  commission,  however, 
upon  finding  a  concentration  of  10  parts  per  billion 
of  mercury  or  greater  present  in  state  waters,  or  a 
lesser  concentration  that  is  endangering  public 
health,  may  issue  an  emergency  order.  The  order 
shall  prohibit  or  curtail  discharges  of  mercury  or 
compounds  containing  mercury.  (Rees-Florida) 
W71-II663 


!  SITE  LOCATION  OF  DEVELOPMENT. 

Maine  Revised  Statutes  Ann  tit  38,  sees  481  thru 
488(Supp  1970). 

Descriptors:  'Maine,  'Industrial  plants,  'Locating, 
•Environmental  effects,  Industries,  Sites,  Environ- 
mental sanitation.  Soil  environment.  Bodies  of 
water.  Public  health,  Administrative  agencies, 
Regulation,  Permits,  Standards,  Natural  resources. 
Excavation,  Drilling,  Water  supply,  Solid  wastes. 
Waste  disposal.  Land  use,  Legislation,  Environ- 
mental engineering.  Water  pollution  control. 

In  order  to  minimize  the  adverse  impact  of  com- 
mercial and  industrial  developments  upon  the  local 
environment,  this  Act  regulates  the  location  of 
such  projects.  The  Act  defines  the  persons, 
developments,  and  environmental  uses  covered  by 
the  Environmental  Improvement  Commission's  im- 
plementation of  the  Act.  Notification  of  the  Com- 
mission is  required  before  commencing  the  con- 
struction or  operation  of  a  development.  The  Com- 
mission has  14  days  to  approve  or  deny  the 
proposed  location,  and  it  may  hold  hearings  to 
determine  the  development's  environmental  con- 
sequences. The  Commission  in  approving  a 
development  shall  consider  its:  ( I )  financial 
capacity;  (2)  traffic  movement;  (3)  environmental 
effect;  and  (4)  soil  types.  Within  45  days  after  a 
hearing  the  Commission  shall  issue  its  order  grant- 
ing or  denying  approval  of  the  proposed  site.  A 
failure  to  notify  the  commission  may  result  in  a  suit 
for  injunction  brought  by  the  Attorney  General.  All 
orders  of  the  Commission  are  enforceable  by  the 
Attorney  General,  who  shall  initiate  civil 
proceedings  upon  failure  to  obey  such  orders.  The 
Act  provides  for  the  judicial  review  of  Commission 
hearings.  (Rees-Florida) 
W7I-11667 


AID  TO  MUNICIPALITIES  FOR  WATER 
SUPPLY,  POLLUTION  ABATEMENT  AND 
SEWER  SEPARATION. 

Vermont  Stat  Ann  tit  10,  sees  1201  thru  1253 
(Supp  1971). 

Descriptors:  'Vermont,  'Local  governments, 
•Financing,  'Pollution  abatement.  Sewage  treat- 
ment. Administrative  agencies,  Legislation,  State 
governments,  State  jurisdiction,  Legal  aspects,  Su- 
pervisory control  (Power),  Standards,  Water  pollu- 
tion, Grants,  Sewage  disposal,  Water  quality  con- 
trol. Water  supply,  Water  pollution  treatment, 
Waste  water  disposal,  Waste  water  treatment. 
Treatment  facilities.  Construction,  Project 
planning. 

Specifications  are  herein  established  to  guide  the 
Environmental  Conservation  Agency  in  aiding  mu- 
nicipalities in  the  areas  of  water  supply,  pollution 
abatement,  and  sewer  separation.  Municipalities 
desiring  to  develop  engineering  plans  for  potable 
water  supply  facilities,  water  pollution  abatement 
facilities,  or  combined  sewer  separation  facilities 
may  apply  to  the  Department  of  Water  Resources 
for  an  advance  of  the  funds  needed  for  such  plans. 
Provisions  dealing  with  engineering  planning  ad- 
vances relate  to:  (1)  applications,  (2)  advance 
awards,  (3)  award  payments,  (4)  advance  repay- 
ments, (5)  priorities  and  limitation  determinations 
by  the  Department,  (6)  appeals  to  the  Water 
Resources  Board  by  dissatisfied  municipalities,  and 
(7)  regulatory  authority.  A  municipality  desiring 
state  assistance  grants  for  the  construction,  im- 
provement, or  expansion  of  water  supply,  water 
pollution,  or  sewer  separation  facilities  may  apply 
to  the  Department  for  such  grants  under  rules 
herein  established.  The  Act  establishes  guidelines 
for  construction  grants-in-aid  which  deal  with:  (  1 ) 
applications,  (2)  awards  for  water  supply  projects, 
(3)  awards  for  pollution  abatement,  (4)  awards  for 
combined  sewer  separation  projects,  (5)  award 
payments,  (6)  priorities,  and  (7)  appeals  by 
dissatisfied  municipalities.  (Horwitz-Florida) 
W71-11675 


REGIONAL  WASTE  DISPOSAL  ACT. 

Texas  Civil  Statutes  Ann  art  7621  g(Supp  1970). 

Descriptors:  'Regional  analysis,  'Texas,  'Water 
pollution  control,  'Water  quality  control,  Waste 
disposal,  Waste  treatment,  Legislation,  Legal 
aspects,  Waste  water  disposal.  Water  pollution 
treatment.  Sewage,  Municipal  wastes,  Domestic 
wastes.  Industrial  wastes,  Sewage  treatment, 
Government  finance.  Financing,  Administrative 
agencies.  Water  quality,  River  basin  development, 
Watersheds  (Basins),  Planning,  River  basins. 

Each  Texas  river  authority  is  herein  authorized  to 
prepare  regional  plans  for  water  quality  manage- 
ment, control,  and  abatement  of  pollution  in  its 
river  basin  and  adjoining  coastal  basins.  Such  plans 
must  provide  for:  ( 1 )  consistency  with  applicable 
water  quality  standards;  (2)  disposal  systems 
providing  the  most  effective  and  economical  means 
for  the  collection,  storage,  treatment,  and  purifica- 
tion of  waste;  and  (3)  the  maintenance  and  im- 
provement of  basin  water  quality  standards  and 
methods  of  financing  necessary  facilities.  The 
authority  and  powers  of  districts  are  herein 
detailed.  Public  agencies  may  contract  with  dis- 
tricts for  the  use  of  disposal  systems.  Payments  by 
public  agencies  for  such  services  may  come  from 
ad  valorem  property  taxes  or  service  charges.  Dis- 
tricts may  issue  bonds  for  the  purpose  of  acquiring, 
constructing,  improving,  enlarging,  extending,  and 
repairing  disposal  systems.  The  requirements  for  is- 
suing such  bonds  are  specified  herein.  This  act  is 
cumulative  of  other  statutes  relating  to  such  mat- 
ters and  is  not  in  derogation  of  any  existing  powers 
of  any  district  or  public  agency.  (Robinson- 
Florida) 
W71-1  1681 


PRIVATE  WASTE  DISPOSAL. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-1  1688 


UNITED  STATES  V  MAPLEWOOD  POULTRY 
CO  (DISCRIMINATORY  PROSECUTION  FOR 
ILLEGAL  REFUSE  DISCHARGE). 

320FSupp  1395-1396(DMe  1970). 

Descriptors:  'Maine,  'Water  pollution  control, 
•Waste  disposal,  'Industrial  wastes,  Legal  aspects, 
Judicial  decisions,  Water  pollution  sources.  Bays, 
Water  quality,  Water  quality  control.  United 
States,  Federal  government,  Federal  jurisdiction. 

Plaintiff  United  States  obtained  an  indictment 
against  defendant  poultry  processors  for  the  illegal 
discharge  of  refuse  into  the  waters  of  a  bay.  Defen- 
dants had  discharged  animal  blood,  fat,  entrails, 
and  chicken  feathers.  Defendants  moved  to  dismiss 
the  indictment  on  grounds  that  it  constituted  dis- 
criminatory, selective  enforcement.  Defendants 
proved  that  they  were  the  only  two  entities,  of  a 
number  of  industrial  concerns  discharging  refuse  in 
the  same  bay  and  river,  against  which  plaintiff  had 
initiated  criminal  prosecutions.  It  was  not  proven, 
however,  that  the  prosecutions  were  deliverately 
arbitrary,  illegal,  or  otherwise  unjustifiable.  Hence, 
the  federal  district  court  denied  defendants'  motion 
to  dismiss.  (Hart-Florida) 
W71-11689 


NELSON  V  C  AND  C  PLYWOOD  CORP 
(STATUTE  OF  LIMITATIONS  AND  THEORIES 
OF  LIABILITY  FOR  POLLUTING  UN- 
DERGROUND WATER). 

465  P2d  3  14-326  (Mont  1970). 

Descriptors:  'Montana,  'Water  pollution  sources, 
'Water  wells,  'Remedies,  Industrial  wastes.  Water 
pollution,  Pollution  abatement,  Water  pollution  ef- 
fects, Pollutants,  Waste  disposal.  Groundwater, 
Percolating  water,  Percolation,  Path  of  pollutants. 
Wood  wastes,  Pulp  and  paper  industry,  Damages, 
Hydrologic  data,  Legislation,  Land  tenure.  Legal 
aspects,  Judicial  decisions.  Wells. 

Plaintiff  landowner  sued  defendant  corporation  for 
damages  for  the  pollution  of  his  well  by  defendant's 
plywood  operation.  Plaintiff  contended  that  the  de- 
fendant's dumping  of  glue  wastes  into  the  ground 
polluted  his  well  and  rendered  it  unfit  for  use.  De- 
fendant contended  that  the  trial  judge  incorrectly 
instructed  the  jury  on  both  negligence  and  private 
nuisance,  an  adjoining  land-owner  is  not  responsi- 
ble for  damage  to  the  percolating  water  of  a 
neighbor,  and  the  statute  of  limitations  had  run  on 
a  permanent  nuisance.  In  affirming  a  verdict  for 
plaintiff,  the  Supreme  Court  of  Montana  held  that 
theories  of  negligence  and  private  nuisance  are 
both  applicable  to  underground  water  pollution, 
and  that  due  to  advances  in  hydrological  science, 
underground  water  pollution  can  be  proven  and  is 
thus  actionable.  The  court  also  ruled  that  where  a 
private  nuisance  is  temporary  and  continuous  in 
character,  actual  damages  create  separate  causes 
of  action.  Thus,  a  recovery  may  be  had  for  damages 
accruing  within  the  statutory  period  next  preceding 
the  commencement  of  the  action.  The  pollution  of 
groundwater  by  the  dumping  of  glue  wastes  is  such 
a  continuing,  temporary  nuisance.  (Smiljanich- 
Florida) 
W7  1-1  1692 


ENFORCEMENT    LIMITATIONS    IN     WATER 
QUALITY  CONTROL, 

Federal  Water  Quality  Administration,  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-1  1693 


SHELL  OIL  CO  V  BLUBAUGH  (DEGREE  OF 
PROOF  NECESSARY  TO  SUSTAIN  PER- 
MANENT DAMAGES  FOR  THE  POLLUTION 
OF  A  WATER  WELL  BY  ADJOINING  OIL 
WELL  OPERATORS), 

1 85  P2d  959-962  (Okla  1 947 ) 

Descriptors:  'Water  pollution,  'Oil  industry, 
•Oklahoma,  'Water  wells.  Salinity,  Oily  water.  Oil 
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wastes.  Oil  wells,  Pollutants,  Impaired  water  quali- 
ty. Water  pollution,  Damages,  Remedies,  Judicial 
decisions,  Legal  aspects,  Water  pollution  sources, 
Real  property,  Land  tenure,  Oil  fields. 

Plaintiff  landowner  filed  this  action  against  defen- 
dant oil  companies  seeking  damages  arising  from 
the  pollution  of  plaintiffs  two  water  wells.  Defen- 
dants operated  oil  wells  approximately  one-half 
mile  from  plaintiffs  water  wells.  Plaintiff  con- 
tended that  by  reason  of  defendants'  improper 
plugging  of  certain  abandoned  wells,  oil  and  salt 
water  had  escaped  into  the  water  source  on  his 
land.  As  a  result,  plaintiffs  wells  were  polluted  and 
his  land  permanently  injured.  Defendants  con- 
tended that  there  was  no  proof  that  plaintiffs  wells 
had  been  polluted.  The  Supreme  Court  of 
Oklahoma  held  that  in  order  to  recover  for  the  pol- 
lution of  a  water  supply  by  an  adjoining  oil  well 
operator  plaintiff  must  establish  a  causal  connec- 
tion between  the  violation  complained  of  and  the 
injury  sustained.  The  court  vacated  the  judgment 
for  plaintiff  on  grounds  that  the  evidence  showed 
that  whatever  the  source  of  the  oil  in  plaintiffs 
well,  it  had  been  pumped  from  the  well  and 
thereafter  plaintiffs  well  had  produced  neither  salt 
water  nor  oil.  The  court  ruled  that  the  pollution  of 
plaintiffs  well  was  therefore  temporary  and  could 
not  be  used  as  a  basis  of  permanent  damages  to  the 
realty.  (Shelnut-Florida) 
W71-1I695 


ATKINSON  V  HERINGTON  CATTLE  CO  (FEED 
LOT  OPERATOR'S  AND  CATTLE  OWNER'S 
JOINT  LIABILITY  FOR  CATTLE  WASTE  RU- 
NOFF). 

436  P2d  816-828  (Kan  1968) 

Descriptors:  'Cattle,  *Waste  water  (Pollution), 
•Damages,  'Kansas,  Water  pollution  sources, 
Farm  wastes.  Pollution  abatement.  Surface  runoff, 
Water  pollution  effects,  Water  pollution  control, 
Remedies,  Legal  aspects.  Judicial  decisions,  Live- 
stock, Stock  water,  Water  supply,  Water  wells, 
Coliforms,  Sewage  bacteria,  Nitrates. 

In  an  action  for  damages  arising  from  the  pollution 
of  plaintiff  dairy  farm  owner's  water  supply  by  de- 
fendant cattle  rancher's  feeding  operations,  the 
Kansas  Supreme  Court  held  that  the  evidence  was 
sufficient  to  support  a  judgment  for  actual,  but  not 
punitive,  damages.  The  court  agreed  with  plaintiffs 
contention  that  there  was  ample  evidence  to  find 
that  the  waters  of  a  creek  and  plaintiffs  well  were 
contaminated  with  coliform  bacteria  and  nitrates 
following  a  runoff  of  rains  from  defendant's 
premises.  The  supreme  court  construed  the  lower 
court's  ruling  to  mean  that  runoff  becomes  a  harm- 
ful substance  when  it  consists  of  contaminating 
bacteria  and  chemicals  in  such  amounts  as  to 
produce  excessive  pollution  which  results  in  injury. 
The  fact  that  a  business  is  lawful  does  not  exempt  it 
from  liability  when  contaminated  or  polluted  water 
escapes  onto  the  land  of  another  in  such  quantities 
as  to  cause  injury.  The  owner  of  the  cattle  being  fed 
by  defendant  rancher  was  held  jointly  and  severally 
liable  since  the  bailment  contract  with  defendant 
rancher  vested  essential  control  over  the  operation 
in  the  cattle  owner-bailor.  (Gallagher-Florida) 
W7I-11700 


SEWAGE,  WATER,  AND  GARBAGE  DISPOSAL 
DISTRICTS. 

Nevada  Revised  Statutes  sees  310.010  thru 
310.180(1965). 

Descriptors:  'Nevada,  'Water  districts,  'Sewage 
districts,  'Adoption  of  practices,  Water  sources, 
Administration,  Administrative  agencies.  Stan- 
dards, State  governments,  State  jurisdiction.  Local 
governments,  Legal  aspects,  Public  health,  Sewage 
treatment.  Sewage  disposal.  Pollution  abatement. 
Water  quality  control,  Water  pollution  sources.  Su- 
pervisory control  (Power),  Project  planning, 
Financing,  Domestic  wastes.  Water  supply.  Waste 
disposal,  Non-structural  alternatives. 


The  board  of  county  commissioners  of  each  county 
shall  be  the  sanitary  board  for  the  county  in  which 
the  county  commissioners  hold  office.  Each  sanita- 
ry board  is  given  the  power  to  establish  sewage  dis- 
tricts, water  districts,  and  garbage  disposal  districts 
whenever  the  public  health  and  sanitation  of  the 
county  or  any  portion  thereof  would  be  promoted. 
The  board  is  given  the  authority  to  set  district 
boundaries  in  any  manner  deemed  to  be  most 
beneficial.  A  district  may  comprise  a  section  of  a 
county  or  the  entire  county  and  may  be  combined 
with  any  existing  districts.  Sanitary  boards  are 
given  the  power  to  acquire  property  by  eminent 
domain  proceedings  whenever  it  is  necessary  to  im- 
plement district  plans.  Each  sanitary  board  shall 
adopt  a  comprehensive  plan  encompassing  a 
system  of  sewers,  water  system  or  garbage  disposal 
system  adequate  for  such  district.  Such  plans  are  to 
be  approved  by  the  county  engineer  and  Health 
Division  of  the  Department  of  Health.  The  statute 
further  specifies  additional  powers  of  the  districts, 
methods  of  financing,  and  the  execution  of  bonds 
for  projects  approved  by  a  board.  (Horwitz- 
Florida) 
W7 1-1  1707 


PROHIBITION  AND  PENALTY  FOR  THE  POL- 
LUTION OF  WATERING  HOLES  USED  BY 
WILD  HORSES. 

Nevada  Revised  Statutes  sees  569.420,  569.430 
(1961). 

Descriptors:  'Nevada,  'Water  holes,  'Water  pollu- 
tion control,  'Wildlife  conservation.  Legislation, 
Legal  aspects,  Water  law.  Water  quality  control, 
State  governments,  Water  pollution  sources, 
Animals,  Animal  control,  Preservation,  Natural 
resources,  Water  utilization.  Water  pollution  ef- 
fects. 

It  shall  be  unlawful  for  any  person  to  pollute  water- 
ing holes  in  order  to  trap,  kill,  wound,  or  maim  any 
wild  horse,  mare,  colt  or  burro.  Any  person  violat- 
ing this  provision  shall  be  guilty  of  a  misdemeanor, 
and  on  conviction  thereof  shall  be  punished  by  a 
fine  of  not  less  than  $20,  nor  more  than  $500,  or  by 
imprisonment  in  the  county  mail  not  exceeding  six 
months,  or  by  both  fine  and  imprisonment.  (John- 
son-Florida) 
W71-U710 


STATE  WATER  POLLUTION  CONTROL  BD  V 
SALT  LAKE  CITY  (LIMITATIONS  ON  BOARD 
CONTROL  OVER  CITY  SEWAGE  SYSTEM). 

311  P2d  370-376  (Utah  1957) 

Descriptors:  'Utah,  'Sewage  disposal,  'Local 
governments,  'Regulation,  State  governments. 
State  jurisdiction.  Administration,  Administrative 
agencies,  Supervisory  control,  Pollution  abate- 
ment. Water  pollution  control.  Water  pollution 
sources.  Water  quality  control.  Legal  aspects,  Judi- 
cial decisions,  Treatment  facilities,  Sewage  treat- 
ment, Waste  disposal,  Water  pollution  treatment, 
Water  policy,  Legislation. 

Plaintiff  city  was  charged  with  violating  rules  set 
forth  by  defendant  water  pollution  control  board, 
and  was  ordered  to  discontinue  such  practices  at  a 
hearing  from  which  plaintiffs  sought  court  review 
and  reversal.  Plaintiff  was  charged  with  three  viola- 
tions which  concerned:  ( 1 )  maintaining  a  cross- 
connection  between  a  drinking  water  system  and  a 
sewage  system,  (2)  using  public  sewer  pipes  less 
than  eight  inches  in  diameter,  and  (3)  maintaining 
an  underground  pump  station  without  mechanical 
ventilation.  Plaintiff  contended  that  the  board 
regulation  constituted  an  unreasonable  intrusion 
into  the  internal  affairs  of  local  government,  in 
violation  of  the  state  constitution.  Plaintiff  justified 
its  actions  by  claiming  that  no  pollution  would 
result  and  that  the  regulations  were  unreasonable. 
The  trial  court  reversed  the  board's  order  and  on 
appeal  the  Supreme  Court  of  Utah  affirmed  the 
trial  court's  decision.  The  court  held  that  the  board 
had  no  jurisdiction  over  the  city's  sewer  system  un- 
less it  was  conducted  in  a  manner  which  threatened 


pollution  of  waters  beyond  the  confines  of  the  cit; 
The  maintenance  of  a  sewer  system  was  deemed 
proper  function  of  the  city  and  therefore  constitt 
tionally  protected.  (Horwitz-Fiorida) 
W71-117I1 


MID-CONTINENT  PIPE  LINE  CO  V  EBERWEI 
(Pollution  of  Farm  Water  Supply  from  Oil  Plf 
Line  Leakage). 

333  P2d  561-564  (Okla  1958). 

Descriptors:  'Oklahoma,  'Water  pollutio 
sources,  'Oil,  'Damages,  Judicial  decision 
Remedies,  Legal  aspects,  Pollution  abatemen 
Pipelines,  Water  pollution  control,  Oil  wastes,  0 
industry.  Oily  water,  Water  supply,  Water  qualit; 
Water  pollution.  Water  law.  Relative  rights,  Ripar 
an  rights,  Water  rights. 

Plaintiff  farm  owners  sought  to  recover  damage 
for  permanent  injury  to  their  land  resulting  whe 
crude  oil  escaped  from  defendant's  pipe  line,  whic 
extended  across  plaintiffs'  land,  and  permanent! 
destroyed  the  farms'  water  supply.  Plaintiffs  allege 
that  the  damages  were  permanent  and  resulte 
from  the  oil  leaking  from  the  defendant's  pipe  1  in< 
Defendant  sought  reversal  of  a  jury  verdict  f< 
plaintiff  upon  three  grounds:  ( 1 )  plaintiff  did  n< 
adduce  evidence  of  the  value  of  the  land  in 
mediately  before  and  after  the  injury;  (2)  there  wi 
no  showing  of  negligence  and,  therefore,  thei 
could  be  no  liability;  and  (3)  the  escape  of  the  c 
was  unavoidable  accident.  The  Supreme  Court  ( 
Oklahoma  modified  the  judgment  by  requiring  a  n 
mittitur  or  a  new  trial.  The  court  held  that  plaintif 
did  not  show  the  value  of  the  land  immediatel 
after  the  pollution,  but  at  the  time  of  the  tria 
which  was  two  years  later.  The  fact  that  a  larj 
quantity  of  oil  escaped  onto  plaintiffs'  land  ws 
held  to  raise  a  presumption  of  defendant 
negligence  requiring  the  case  to  be  submitted  to  th 
jury.  (Horwitz-Florida) 
W7I-11713 


GANO      V      HALL      (LIVESTOCK 
RESULTING  FROM  POLLUTION), 

363  P2d  551-554  (Kan  1961) 


DAMAG 


Descriptors:  'Kansas,  'Damages,  'Sheep,  *Wat< 
pollution,  Legal  aspects,  Judicial  decision 
Remedies,  Water  pollution  sources,  State  goven 
ments.  Pollution  abatement,  Saline  water,  Oil  ii 
dustry,  Water  quality,  Oily  water,  Water  suppl; 
Water  law,  Drilling,  Water  pollution  control,  0 
wastes. 

Plaintiff  farmer  sought  to  recover  damages  resul 
ing  when  his  sheep  became  ill  after  drinking  wat( 
from  a  stream  which  had  been  polluted  by  defei 
dant's  oil  lease  operations.  Plaintiff  contended  thi 
defendant  wrongfully  polluted  his  pasture  an 
streams  with  salt  water  and  oil,  from  which  injui 
to  the  sheep  resulted.  Defendant  admitted  pollutin 
the  land  and  stream,  but  contended  that  the  me< 
sure  of  damages  should  have  been  the  differenc 
between  the  fair  market  value  of  the  lambs  in 
mediately  before  and  after  the  alleged  injury.  Th 
trial  court  awarded  damages  to  plaintiff,  and  th 
Supreme  Court  of  Kansas  affirmed.  The  court  hel 
that  anyone  sustaining  injury  to  livestock  by  th 
pollution  of  a  stream  flowing  through  the  pastui 
from  which  the  livestock  drank  may  maintain  a 
action  and  recoverany  actual  damages  sustainec 
The  injury  to  the  sheep  due  to  the  drinking  of  th 
polluted  water  was  testified  to  by  experts.  The  nai 
row  interpretation  of  damages  sought  by  defendai 
was  incorrect,  and  the  award  of  damages  based  o 
lost  profit  was  proper.  (Horwitz-Florida) 
W71-11722 


NORMAN  V  GREENLAND  DRILLING  CO  (II> 
FERRED  LIABILITY  FOR  WATER  POLLl 
TION  FROM  OIL  PRODUCTION  OPERA 
TIONS). 

403  P2d  507-5 II  (Okla  1965). 
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Descriptors:  "Oklahoma,  "Water  pollution 
sources,  'Oil  wastes,  "Remedies,  Water  pollution. 
Water  pollution  effects,  Pollution  abatement,  Path 
of  pollutants,  Oil  industry,  Oil,  Gases,  Pollutants, 
Percolation,  Wastes,  Waste  disposal,  Legislation, 
Wells,  Impaired  water  quality,  Water  pollution 
control.  Damages,  Legal  aspects,  Judicial  deci- 
sions. Groundwater. 

Plaintiff  landowner  sued  defendant  oil  drilling  com- 
pany to  recover  damages  for  the  pollution  of  land, 
ponds,  and  a  water  well  by  gas,  oil  and  salt  water 
that  escaped  from  defendant's  oil  well.  Plaintiff 
contended  that  an  Oklahoma  statute,  relating  to 
the  flow  of  oil  wastes  over  land,  precluded  the 
necessity  for  proof  of  defendant's  negligence. 
Plaintiff  also  contended  that  the  doctrine  of  res  ipsa 
logqitur  was  applicable  and  inferred  defendant's 
negligence.  Defendant  denied  negligence  and  con- 
tended that  the  statute  did  not  apply.  Reversing  a 
dismissal  of  plaintiffs  action,  the  Supreme  Court  of 
Oklahoma  held  that  the  Oklahoma  statute  relating 
to  damages  from  the  flow  of  oil  wastes  over  land  is 
not  applicable  to  pollution  from  underground 
sources.  The  court  held,  however,  that  defendant's 
negligence  could  be  fairly  inferred  from  the  facts. 
Where  an  injury-producing  pollution  source  is 
shown  to  be  under  the  management  of  a  defendant, 
and  the  accident  is  such  as  does  not  ordinarily  hap- 
pen if  proper  care  is  used,  it  affords  a  reasonable  in- 
ference, in  the  absence  of  explanation,  that  lack  of 
care  caused  the  accident.  (Smiljanich-Florida) 
W7I-11724 


REISERER  V  MURFIN  (SALINE  WATER  IN- 
TRUSTION  OF  FRESH  WATER  WELLS  FROM 
OIL  DRILLING  OPERATIONS). 

331  P2d  313-316  (Kan  1958). 

Descriptors:  "Kansas,  "Water  wells,  "Saline  water 
intrusion,  "Drilling,  Pollution  abatement,  Judicial 
decisions,  Legal  aspects,  Water  pollution,  Water 
pollution  sources,  Water  pollution  effects.  Water 
pollution  control,  State  governments.  State  ju- 
risdiction, Legislation,  Regulation,  Oil  wells,  Oil 
wastes,  Saline  water,  Relative  rights,  Water  rights, 
Remedies. 

Plaintiff  landowner  sought  to  recover  damages  for 
pollution  of  fresh  water  wells  by  drilling  operations 
of  defendant  oil  drilling  company.  Plaintiff  owned 
land  upon  which  two  fresh  water  wells  supplied 
water  for  stock  and  domestic  consumption.  Shortly 
after  defendant  started  oil  drilling  operations  and 
as  a  result  of  the  presence  of  salt,  salt  water,  and 
other  minerals  the  quality  of  plaintiffs  well  water 
deteriorated  until  it  was  no  longer  suitable  for  its 
previous  domestic  and  livestock  usage.  Plaintiff 
rlaimed  that  the  pollution  was  the  result  of  defen- 
dant's drilling  and  relied  upon  statutory  provisions 
to  obtain  relief.  Defendant  appealed  from  the  trial 
:ourt's  order  overruling  its  demurrer  on  the 
grounds  that  plaintiffs  recovery  was  not  based  on 
iny  definite  legal  theory,  plaintiff  alleged  no 
legligence,  and  plaintiff  alleged  no  casual  connec- 
ion  between  the  escape  of  salt  water  and  the  well 
>ollution.  The  Supreme  Court  of  Kansas  affirmed 
:he  trial  court's  order,  stating  that  plaintiffs  action 
vas  established  by  statute  and  therefore  did  not 
equire  allegation  of  negligence  and  that  a  suffi- 
:ient  causal  connection  was  established  to 
vithstand  the  general  demurrer.  ( Horwitz-Florida) 
W7I-I1728 


:0RDER  V  STATE  WATER  POLLUTION  CON- 
rROL  BD  (USE  OF  SUBSTANTIAL  EVIDENCE 
MJLE  IN  DETERMINING  THE  VALIDITY  OF 
VDMINISTRATIVE  DECISION  GRANTING 
'ERMIT  FOR  SEWAGE  DISCHARGE). 
191  SW2d  83-90  (Civ  App  Tex  1965). 

descriptors:  "Texas,  "Permits,  "Sewage  effluents, 
'Administrative  decisions,  Administrative  agen- 
:ies.  Waste  water  (Pollution),  Waste  water 
lisposal,  sewage  disposal.  Judicial  decisions,  Adju- 
lication  procedure,  Legal  aspects,  Water  districts, 
treatment  facilities,  State  governments. 


Plaintiff  riparian  landowner  sought  to  set  aside  a 
permit,  granted  by  defendant  water  pollution  con- 
trol board,  allowing  a  water  control  district  to 
discharge  sewage  effluent  into  a  stream  adjacent  to 
plaintiffs  property.  Plaintiff  contended  that  the 
lower  court  erred  in  holding  that  a  judicial  review 
of  defendant's  decision  was  governed  by  the  sub- 
stantial evidence  rule,  and  that  defendant's  deci- 
sion was  not  supported  by  substantial  evidence.  A 
Texas  statute  rejected  the  substantial  evidence  rule 
and  provided  for  a  trial  de  novo  on  the  review  of 
administrative  decisions.  The  statute,  however,  had 
previously  been  held  unconstitutional.  The  Texas 
Court  of  Civil  Appeals  held  that  appeals  from  deci- 
sions of  the  Texas  Water  Pollution  Control  Board 
should  be  tried  under  the  substantial  evidence  rule. 
Following  an  extensive  review  of  the  evidence,  in- 
cluding expert  testimony,  the  court  held  that  defen- 
dant's decision  was  supported  by  substantial 
evidence.  The  trial  court's  decision  in  favor  of  de- 
fendant was  affirmed.  (Hart-Florida) 
W71-11782 


LONESTAR  GAS  CO  V  THOMAS  (DAMAGE  TO 
CATTLE  FROM  BICARBONATED  WATER 
SUPPLY). 

345  SW2d  844-848  (Civ  App  Tex  1961). 

Descriptors:  "Texas,  "Water  pollution,  "Cattle, 
"Damages,  Chemical  wastes,  Bicarbonates,  Dairy 
industry,  Milk,  Oil  industry,  Natural  gas,  Adjudica- 
tion procedure.  Legal  aspects,  Judicial  decisions. 

Plaintiff  dairy  farmer  sued  defendant  gas  company 
for  damages  arising  from  injury  to  his  cattle  caused 
by  the  pollution  of  their  water  supply.  Water  con- 
taining sodium  carbonate  and  sodium  bicarbonate 
drained  from  defendant's  cracking  plant  onto 
plaintiffs  land.  Plaintiffs  cattle  became  sick  after 
the  chemicals  in  the  water  consumed  by  the  cattle 
altered  the  acidity  of  their  digestive  systems.  De- 
fendant contended  the  jury's  finding  that  the  water 
supply  had  resulted  in  the  cattle's  illness  was  con- 
trary to  the  great  weight  of  the  evidence.  Defen- 
dant also  asserted  that  the  lower  court  erred  in  per- 
mitting testimony  of  certain  witnesses  without  their 
qualification  as  experts.  After  reviewing  the 
evidence  admitted  at  trial,  the  Texas  Court  of  Civil 
Appeals  overruled  defendant's  assignments  of  er- 
ror. The  court  ruled  that  evidence  of  an  experiment 
in  giving  cattle  water  with  chemicals  in  it  was  ad- 
missible in  an  action  for  damages  arising  from  the 
drinking  of  polluted  water  by  cattle.  In  addition, 
the  court  upheld  the  measure  of  damages  in  the  ju- 
ry's verdict  despite  the  difficulty  in  determining  the 
precise  measure  of  damages.  (Hart-Florida) 
W71-U802 


OHIO  OIL  CO  V  ELLIOT  (ASSESSMENT  OF 
DAMAGES  TO  LIVESTOCK  PERMANENTLY 
AND  TEMPORARILY  INJURED  BY  SALT 
WATER  POLLUTION  FROM  OIL  WELLS). 

254  F2d  832-836  ( 10th  Cir  1958). 

Descriptors:  "Oklahoma,  "Saline  water  intrusion, 
"Livestock,  "Damages,  Water  pollution  sources. 
Oil  industry,  Oil  wells,  Saline  water-freshwater  in- 
terfaces. Seepage,  Stream  pollution.  Watercourses 
(Legal),  Water  law,  Riparian  rights,  Water  rights, 
Legal  aspects,  Judicial  decisions.  Remedies,  Mor- 
tality, Water  pollution  effects,  Water  users, 
Legislation,  Statutes,  Water  utilization,  Domestic 
water,  Pollutant  identification,  On-site  investiga- 
tions. 

Plaintiff  brought  an  action  against  defendant 
operating  an  oil  and  gas  lease,  for  damages  to  his 
livestock  from  salt  water  pollution  of  a  stream.  An 
Oklahoma  statute  imposes  liability  per  se  for 
damages  resulting  from  saline  water  intrusion.  The 
United  States  District  Court  for  the  Western  Dis- 
trict of  Oklahoma  directed  a  verdict  for  plaintiff. 
Upon  appeal,  the  Tenth  Circuit  Court  of  Appeals 
modified  damages.  For  permanent  injury  the  mea- 
sure of  damages  under  Oklahoma  law  is  the  dif- 
ference between  the  reasonable  market  value  of 
the  livestock  immediately  before  and  after  the  inju- 
ry, but  damages  could  not  be  awarded  for  tempora- 


ry injury  to  the  livestock  in  the  absence  of  a  show- 
ing of  special  care  or  expenditures  necessary  to 
restore  the  livestock  to  their  former  condition  of 
health.  The  award  of  $2000  for  temporary  injury 
was  stricken  from  the  judgment.  (Rees-Florida) 
W71-11824 


POLLUTING  WATERS-MISDEMEANOR, 

HEALTH  AND  QUARANTINE  REGULATIONS. 

Utah  Code  Ann  sees  23-3-5,  26-6-2  ( 1 969). 

Descriptors:  "Utah,  "Environmental  sanitation, 
"Water  pollution  control,  "Waste  disposal,  Legisla- 
tion, State  governments,  Legal  aspects,  Water  law, 
Regulation,  Wastes,  Water  pollution,  Water  quality 
control,  Environmental  effects,  Pollution  abate- 
ment, Water  pollution  sources,  Saw  mills,  Reasona- 
ble use,  Water  utilization. 

It  shall  be  unlawful  for  any  person  or  business 
owning  or  operating  an  industry  to  cause  or  permit 
any  sawdust,  chemical,  silt,  oil,  tailings,  or  other 
substances  injurious  to  fish  or  game  to  accumulate 
near  or  to  seep  or  flow  into,  waters  or  waterways  of 
the  state  reasonably  necessary  or  desirable  for  the 
propagation  of  fish  and  game.  It  shall  be  unlawful 
for  any  person  to  deposit  or  cause  to  be  deposited 
in  or  near  any  of  the  public  waters  of  this  state  any 
matter  that  may  tend  to  pollute  any  of  the  reser- 
voirs or  streams  of  this  state  which  are  or  may  be 
used  for  culinary  purposes.  Anyone  violating  any  of 
these  provisions  is  guilty  of  a  misdemeanor.  No 
house  garbage,  offal,  garbage,  dead  animals,  decay- 
ing vegetable  matter  or  organic  waste  substance  of 
any  kind  shall  be  thrown  or  allowed  to  remain  upon 
or  in  any  street,  road,  ditch,  gutter,  public  place, 
private  premises,  vacant  lot,  watercourse,  lake, 
pond,  spring,  or  well.  (Johnson-Florida) 
W71-11834 


POWERS  OF  WATER  RESOURCES  BOARD. 

Idaho  Code   sees   42-1731    thru  42-1734   (Supp 
1969). 

I 
Descriptors:  "Idaho,  "Water  resources  develop- 
ment, "Water  conservation,  "Administration, 
Legislation,  Legal  aspects,  Planning,  Water  pollu- 
tion, Water  allocation  (Policy),  Water  rights,  Prior 
appropriation,  Condemnation,  Eminent  domain, 
Permits,  Project  planning.  Supply  contracts,  Ad- 
ministrative agencies. 

The  State  Water  Resources  Board  is  to  formulate 
and  activate  an  integrated,  coordinated  multiple 
use  water  resource  policy.  To  further  this  objective, 
administrative  procedures  for  establishing  and 
operating  the  Board  are  specified.  Of  the  numerous 
powers  and  duties  granted  the  Board,  the  more  sub- 
stantive powers  are  to:  ( 1  )  prepare  a  continuing  in- 
ventory of  available  water  resources;  (2)  formulate 
a  program  for  the  conservation,  development  and 
use  of  all  unappropriated  water  resources;  (3)  in- 
stitute judicial  proceedings  to  establish  water  rights 
by  court  decree  on  any  water  boyd;  (4)  promote 
water  projects  for  the  public  benefit  and  finance 
their  construction  with  revenue  bonds;  (5) 
generate  and  sell  hydroelectric  power;  (6)  obtain 
permits  in  the  Board's  name  for  any  unap- 
propriated waters;  (7)  exercise  eminent  domain  to 
acquire  necessary  water  or  land  rights  for  project 
construction;  (8)  sell  water  rights  to  political  sub- 
divisions; (9)  study  water  pollution;  and  (10) 
recommend  to  the  legislature  necessary  measures 
to  effect  a  proper  conservation,  development  and 
water  utilization  plan.  (Gallagher-Florida) 
W71-11835 


WATER  POLLUTION  ACT. 

Kansas  Statutes  Ann  sees  12-3101  thru  12-3107 
(1964). 

Descriptors:  "Kansas,  "Treatment  facilities, 
"Sewage  disposal,  "Cost  allocation,  Legislation, 
Legal  aspects,  Water  pollution  control,  Sewage 
treatment.  Waste  treatment,  Municipal  wastes, 
Sewage,  Public  health,  Sanitary  engineering,  Con- 
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struction  costs,  Assessments,  Waste  identification, 
Administration,  Local  governments. 

No  municipality  shall  exercise  the  powers  granted 
by  the  Water  Pollution  Act  until  its  local  governing 
body  and  the  state  board  of  health  have  adopted  a 
resolution  finding  that  the  municipal  sewer  system 
does  not  meet  the  board  of  health  standards  and 
redevelopment  of  the  municipal  sewer  system  is 
necessary  for  the  public  health.  Qualified  mu- 
nicipalities are  empowered  to:  (  I )  adopt  sewer  ser- 
vice charges,  (2)  use  the  proceeds  for  redeveloping 
and  operating  the  sewer  system  and  paying  bond 
obligations,  (3)  issue  revenue  bonds  and  borrow 
money,  (4)  exercise  eminent  domain  to  acquire 
rights  of  way  for  sewer  systems,  and  (5)  cooperate 
with  and  receive  aid  from  federal  and  state  agen- 
cies. The  governing  body  of  every  municipality  may 
adopt  rules:  (  I )  providing  for  the  management  and 
operation  of  its  sewer  system,  (2)  prohibiting 
discharges  of  certain  substances  into  the  system, 
and  (3)  providing  methods  and  rules  for  collection 
of  sewer  service  charges.  The  municipality  may 
shut  off  the  water  supply  to  anyone  who  fails  to  pay 
sewer  service  charges.  The  Act  specifies  the 
procedure  for  issuance  and  the  nature  of  municipal 
revenue  bonds.  (Gallagher-Florida) 
W71-1  1841 


UNITED  STATES  V  THE  CATHERINE 
(DISCHARGE  FROM  VESSELS  OF  OIL  UPON 
NAVIGABLE  WATERS). 

212  F2d  89-93  (4th  Cir  1954). 

Descriptors:  'Water  pollution  sources,  *Oil, 
♦Ships,  *Accidents,  Water  pollution,  Water  quality 
control.  Water  pollution  control.  Pollution  abate- 
ment. Pollutants,  Oil  wastes,  Oily  water,  Coasts, 
Legislation,  Federal  government.  Navigable 
waters.  Admiralty,  Harbors,  Safety,  Judicial  deci- 
sions. Legal  aspects. 
Identifiers:  "Oil  Pollution  Act. 

Defendant  ship  was  charged  with  violation  of  the 
federal  Oil  Pollution  Act,  prohibiting  generally  the 
discharge  from  vessels  of  oil  upon  navigable  waters 
of  the  United  States.  The  government  contended 
that  defendant  had  negligently  allowed  a  few  bar- 
rels of  oil  to  escape  into  a  harbor.  Defendant  de- 
nied liability,  contending  that  the  incident  was 
caused  by  the  presence  of  a  rag  in  an  oil  tank  valve 
which  kept  the  valve  from  closing  completely,  and 
thus  was  an  unavoidable  accident.  Affirming  a  trial 
court  judgment  for  defendant,  the  United  States 
Court  of  Appeals  for  the  Fourth  Circuit  noted  that 
the  cause  of  the  oil  discharge  was  undisputed. 
Where  escape  of  oil  from  a  vessel  upon  navigable 
waters  is  shown,  the  burden  rests  upon  the  ship  to 
bring  itself  within  one  of  the  exceptions  in  the 
statute.  An  unavoidable  accident,  which  will  re- 
lieve one  from  liability  under  the  Act.  is  an  ac- 
cident which  could  not  have  been  avoided  by  that 
degree  of  prudence  and  foresight  which  the  law 
requires  in  the  particular  case.  No  one  could 
reasonably  have  foreseen  a  casualty  as  in  the  in- 
stant case.  Defendant  was  therefore  not  liable. 
(Smiljanich-Florida) 
W7I-11844 


GULF  OIL  CORP  V  HUGHES  (POLLUTION  OF 
WATER  WELL  FROM  OIL  COMPANY  OPERA- 
TIONS). 

371  P2d  81-85  (Okla  1962) 

Descriptors:  'Oklahoma,  'Judicial  decisions, 
•Water  pollution.  'Saline  water  intrusion.  Legal 
aspects.  State  governments,  Public  rights.  Water 
rights.  State  jurisdiction.  Pollution  abatement, 
Water  pollution  effects.  Wells,  Water  wells,  Water 
pollution  sources.  Oil  industry.  Oil  wastes.  Oil- 
water  interfaces.  Oil  wells.  Oily  water.  Saline  water. 

Plaintiffs  sought  damages  sustained  to  their  land 
from  pollution  of  a  water  well  by  defendant  oil 
company's  searching  operations  Defendant  was 
conducting  oil  operations  on  land  adjacent  to  that 


of  plaintiffs,  such  operation  commonly  known  as  a 
waterflood  project.  As  a  part  of  this  project  the  de- 
fendant caused  salt  water  to  be  pumped  into  an  in- 
ject well  under  pressure,  and  as  a  result  thereof  salt 
water  was  forced  through  more  porous  rock  and 
earth  formations  into  the  streams  of  water  and 
water  wells  on  plaintiff's  property,  rendering  such 
fresh  water  unfit  for  domestic  use.  Plaintiffs 
received  $6,000  damages  at  the  trial  level  and  the 
Supreme  Court  of  Oklahoma  affirmed,  rejecting 
defendant's  claim  that  actual  negligence  had  to  be 
proven  for  recovery.  The  court  held  that  plaintiffs 
were  entitled  to  damages  on  the  theory  of  private 
nuisance  and  were  not  required  to  show  negligence 
on  the  part  of  the  oil  company.  When  an  oil  com- 
pany conducts  waterflooding  operations  for 
recovery  of  oil  the  common  law  rule  of  negligence 
docs  not  obtain.  Constitutional  provisions  have  in- 
tervened to  protect  a  property  owner  against  losses 
resulting  from  the  use  of  nearby  property.  (Hor- 
witz-Florida) 
W71-1  1848 


PENNSYLVANIA  GLASS  SAND  CORP  OF 
OKLA  V  OZMENT  (DEGREE  OF  POLLUTION 
CONTEMPLATED  BY  A  MINING  LEASE). 

434  P2d  893-899  (Okla  1967). 

Descriptors:  'Leases,  'Oklahoma,  'Oil  wastes, 
•Water  pollution  effects,  Pollution  abatement,  Oily 
water,  Fuels,  Water  pollution,  Water  pollution 
sources.  Water  pollution  control.  Remedies,  Cattle, 
Livestock,  Industrial  plants,  Judicial  decisions. 
Legal  aspects,  industrial  wastes,  Waste  disposal. 
Legislation,  Land  use.  Land  tenure.  Mineral  indus- 
try. Damages. 

Plaintiff  lessee  sought  actual  and  exemplary 
damages  resulting  from  the  discharge  of  oil  wastes, 
by  defendant  factory  operator,  which  drained  into 
plaintiff's  pasture  and  watering  pond.  Several  of 
plaintiffs  cattle  had  died  after  drinking  water  and 
grazing  on  the  premises  leased  by  plaintiff  but  sub- 
ject to  defendant's  mining  lease  Defendant  denied 
cither  intentionally  or  negligently  contaminating 
the  premises.  Defendant  also  contended  that  plain- 
tiff's claim  was  barred  by  a  contractual  agreement 
and  that  the  trial  court  had  rejected  instructions 
that  defendant's  mining  lease  granted  it  a  preemp- 
tive right  to  the  surface  use  of  the  land.  The 
Supreme  Court  of  Oklahoma  held  that  dumping  oil 
from  factory  machinery  can  not  be  regarded  as 
cither  a  natural,  authorized,  or  incidental  con- 
sequence of  a  mining  lease  to  extract  sand.  The 
court  noted  the  distinction  between  pollution  oc- 
curring in  an  act  contemplated  by  a  lease  and  pollu- 
tion utterly  unrelated  to  the  mining  activity 
authorized  by  a  lease.  The  court  noted  that  a  failure 
to  invoke  the  Water  Pollution  Control  Act  at  trial 
bars  its  assertion  on  appeal,  but  does  not  preclude 
other  remedies.  The  judgment  for  plaintiff  was  af- 
firmed. (Gallagher-Florida) 
W7I-I  1849 


WATER  IMPROVEMENT  COMMISSION. 

Maine  Revised  Statutes  Ann  tit  38,  sees  361  thru 
364(Supp  1970). 

Descriptors:  'Maine,  'Water  pollution  control, 
•Administrative  agencies,  'Standards,  Pollution 
abatement.  Water  quality  control.  Water  quality, 
Water  pollution.  State  governments.  State  jurisdic- 
tion. Regulation,  Permits,  Water  conservation. 
Water  policy.  Legal  aspects.  Water  pollution 
sources.  Grants,  Inspection.  Environment,  Treat- 
ment facilities.  Waste  disposal.  Waste  water  treat- 
ment. 

The  Water  and  Air  Environmental  Improvement 
Commission  shall  consist  of  ten  members 
representing  manufacturing  interests,  municipali- 
ties, conservation  interests,  and  the  public 
generally.  The  Commission  shall  hold  at  least  two 
meetings  per  year.  The  Commission  has  the  duty  to 
prevent,  control,  and  abate  pollution  of  the  air, 
waters,  and  coastal  flats  and  prevent  the  diminution 
of  the  highest  and  best  use  of  the  natural  environ- 


ment. The  Commission  shall  make  recommenda- 
tions to  each  legislature  with  respect  to  the  control 
of  pollution  of  the  air,  waters,  coastal  flats,  and 
other  aspects  of  the  natural  environment  The 
Commission  shall  make  recommendations  con-. 
kerning  the  classification  of  waters  and  coastal 
flats,  based  upon  reasonable  standards  of  quality 
and  use  The  Commission  shall  consult  and  advi»c 
businesses  and  local  governments  in  waste  disposal 
matters.  The  Commission  is  also  required  to 
establish  and  enforce  reasonable  standards  for  the1 
operation  and  maintenance  of  municipal  treatment 
facilities.  The  Commission  is  designated  as  Maine V 
public  agency  for  the  purpose  of  accepting  federal 
funds  in  relation  to  pollution  control  Also 
established  herein  arc  standards  of  classification 
for  fresh  waters  and  tidal  or  marine  waters  (Hor- 
witz-Florida) 
W71-1  1856 


POLLUTION  CONTROL,  ENFORCEMENT. 

Maine  Revised  Statutes  Ann  Tit  38,  sees  41  I  thru 
4l7,45l,453(Supp  1970). 

Descriptors:  *Maine,  'Water  pollution  control, 
'Administrative  agencies,  'Water  quality  control. 
Administration,  Standards,  Permits.  State  govern- 
ments, State  jurisdiction.  Legal  aspects.  Superviso- 
ry control  (Power),  Grants,  Financing,  Water  pol- 
lution, Sewage  disposal.  Treatment  facilities.  Water 
pollution  treatment.  Wastes,  Water  policy.  Indus- 
trial wastes.  Regulation,  Water  pollution  sources. 
Non-structural  alternatives. 

The  role  of  the  state  in  providing  contributions, 
through  financial  grants,  to  local  governments  for 
pollution  abatement  are  herein  enumerated.  The 
Water  Control  Commission  is  authorized  to  pay  up 
to  30  per  cent  of  the  expense  of  a  municipal  or 
quasi  municipal  pollution  abatement  planning  and 
construction  program  which  has  received  federal 
approval  and  federal  funds.  Pollution  of  all  surface 
waters  by  discharging  any  substance  into  such 
waters  is  prohibited  unless  authorized  by  license. 
Subject  to  certain  exceptions,  all  persons,  corpora- 
tions, and  municipalities  are  governed  by  this 
requirement.  Any  industrial  plant  or  manufacturing 
process  in  operation  prior  to  August  8,  1 953,  is  au- 
tomatically granted  a  license  while  under  the  same 
ownership.  No  municipal  sewage  treatment  plant  in 
operation  in  1959  needs  a  license  for  a  continuance 
of  discharges  existing  at  that  time.  Regulations  arc 
established  to  deal  with  applications  for  licenses. 
Enforcement  procedures  of  the  Commission  in- 
clude the  establishment  of  mixing  zones,  in  which 
discharges  are  allowed,  and  time  schedules  for 
compliance.  Provisions  relating  to  regulatory  or- 
ders and  violation  hearings  arc  set  forth  Penalties 
for  violations  include  fines  of  $200  to  $1000  per 
day  and  liability  for  all  damages  caused  by  the  pol- 
lution. (Horwitz-Florida) 
W71-I  1857 


ECONOMICS     OF     WASTEWATER     COLLEC- 
TION NETWORKS, 

Northwestern  Univ.,  Evanston,  111.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-1  1861 


SOME  LEGAL,  SOCIAL  AND  ECONOMIC 
PROBLEMS  OF  GROUNDWATER  POLLU- 
TION, 

Rhode   Island   Univ.,   Kingston.   Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-I  1863 


LEGAL,  ECONOMIC,  AND  TECHNICAL 
ASPECTS  OF  LIABILITY  AND  FINANCIAL 
RESPONSIBILITY  AS  RELATED  TO  OIL  POL- 
LUTION, 

George  Washington  Univ.,  Washington,  DC.  Pro- 
gram of  Policy  Studies  in  Science  and  Technology. 
For  primary  bibliographic  entry  sec  Field  05G. 
W7I-I  1872 
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OIL  DISCHARGE  PREVENTION  AND  POLLU- 
TION CONTROL. 

Maine  Revised  Statutes  Ann  tit  38,  sees  541  thru 
557(Supp  1970). 

Descriptors:  'Maine,  *Water  pollution  control, 
•Oil  wastes,  'Seashores,  Pollution  abatement, 
Water  pollution.  Remedies,  Damages,  Legal 
aspects,  State  governments,  State  jurisdiction, 
Regulation,  Permits,  Standards,  Supervisory  con- 
trol (Power),  Administrative  agencies,  Water 
quality  control.  Coasts,  Oil,  Oil  industry.  Industrial 
wastes,  Water  pollution  sources.  Sea  water. 

Legislative  policy  is  herein  declared  to  be  the 
preservation  and  protection  of  the  seacoast  as  a 
source  of  public  and  private  recreation,  public  use, 
private  commercial  fishing,  and  other  commercial 
activities.  The  discharge  of  oil,  petroleum  products 
or  their  by-products  into  or  upon  any  coastal 
waters,  estuaries,  tidal  flats,  beaches,  and  lands  ad- 
joining the  seacoast,  or  into  any  river,  stream,  or 
other  waters  that  drain  into  coastal  waters,  is 
prohibited.  The  Environmental  Improvement  Com- 
mission shall  have  the  authority  to  implement  this 
law  by  promulgating  necessary  regulations,  issuing 
licenses,  and  providing  the  necessary  administra- 
tion. The  operation  of  an  oil  terminal  facility 
without  a  license  is  prohibited,  and  all  licenses  must 
be  renewed  annually.  Procedures  herein 
established  to  guide  the  Commission's  actions  in- 
clude rule-making  procedures,  emergency  powers, 
and  regulatory  enforcement  procedures.  The 
Maine  Coastal  Protection  Fund  is  established  to 
provide  financing  for  the  Commission,  research, 
and  third-party  damages  Penalties  herein  provided 
include  a  fine  of  up  to  $5,000  per  day,  liability  of 
the  polluter  for  damages  resulting  from  pollution, 
and  reimbursement  of  funds  expended  by  the 
Coastal  Protection  Fund.  (Horwitz-Florida) 
W7I-I  1877 


VERMONT  WATER  POLLUTION  CONTROL, 
MONT  PELIER. 

Vermont  Stat  Ann  Title  10,  sees  901  thru  918 
(l958)asamcndcd(Supp  1971). 

Descriptors:  'Vermont,  'Water  pollution  control, 
•Pollution  abatement,  'Waste  disposal.  Water  pol- 
lution. Water  quality  control.  Water  pollution 
treatment.  Water  pollution  sources.  Sewage 
disposal.  Treatment  facilities.  Administrative  agen- 
cies. Permits,  Water  utilization.  Recreation,  Boat- 
ing. Domestic  water.  Waste  treatment.  Sewage 
treatment.  Legislation,  Administration,  Regulation, 
Payment.  Induced  costs.  Legal  aspects. 

All  state  waters  are  classified  into  four  grades  of 
water  use:  (I)  public  water  supply;  (2)  bathing, 
recreation,  and  agriculture;  (3)  recreational  boat- 
ing and  wildlife;  and  (4)  industrial  uses.  The  State 
Water  Resources  Board  shall  classify  all  waters  in 
the  public  interest,  pursuant  to  prescribed 
guidelines  and  procedures.  Classified  waters  shall 
be  supervised  by  the  Board,  which  may  enforce 
classification  orders.  After  a  specified  date,  no  per- 
son shall  discharge  any  wastes  into  waters  without 
first  obtaining  a  permit  for  such  discharge  from  the 
Department  of  Water  Resources,  which  shall  deny 
such  applications  if  it  finds  that  the  proposed 
discharge  would  reduce  the  quality  of  the  receiving 
waters  below  the  appropriate  classification. 
Procedures  for  the  issuance  of  permits  are  detailed. 
A  person  who  has  been  denied  a  waste  discharge 
permit  may  apply  to  the  Department  for  a  tempora- 
ry pollution  permit.  Such  permits  shall  only  be 
granted  where  the  applicant  demonstrates  that  he  is 
constructing  an  approved  pollution  abatement 
facility  or  alternate  waste  disposal  system.  Tempo- 
rary pollution  permit  holders  shall  pay  pollution 
charges  until  an  adequate  treatment  facility  is 
established.  Enforcement  procedures  and  penalties 
are  provided  (Smilhanich-Florida) 
W7I-I  1X83 


WHEY  POLLUTION  ABATEMENT. 

Vermont  Stat   Ann   tit     10.  sees    1261    thru    1265 
(Supp  197  1  ). 


Descriptors:  'Vermont,  'Pollution  abatement, 
'Administrative  agencies,  'Government  finance, 
Legal  aspects.  Legislation,  Financing,  Administra- 
tive decisions,  State  governments.  Contracts, 
Leases,  Administration,  Water  pollution.  Water 
pollution  control,  Water  pollution  treatment. 
Water  quality,  Water  quality  control. 

The  Vermont  Whey  Pollution  Abatement  Authori- 
ty is  created  by  this  Vermont  legislation.  The  law  is 
to  be  liberally  construed,  and  will  prevail  in  the 
event  of  inconsistency  with  other  law.  Other  ad- 
ministrative agencies  are  to  cooperate  with  the 
Authority  as  requested.  The  Authority  consists  of 
five  directors  appointed  by  the  governor  with  the 
advice  and  consent  of  the  senate.  Directors  serve 
two  year  staggered  terms.  Directors  may  be 
removed  for  cause  by  the  governor  after  public 
hearing;  interim  suspension  is  authorized.  The 
Authority  shall  meet  at  least  annually,  and  three 
directors  constitute  a  quorum.  Although  the 
directors  serve  without  compensation,  they  are 
reimbursed  for  their  expenses.  The  Authority  may 
employ  and  discharge  at  its  pleasure.  The  Authori- 
ty's powers  are  extensive  and  comprehensive,  to 
accomplish  all  things  necessary  to  effectuate  the 
Act  Certain  acts,  however,  may  only  be  done  with 
approval  of  the  emergency  board.  The  Authority 
may  enter  into  agreements  and  leases  with  the 
state.  A  sinking  fund  for  retirement  of  bonds  issued 
by  the  Authority  shall  be  created.  Reserve  accounts 
may  be  established.  An  annual  report  to  the  gover- 
nor and  general  assembly  is  required.  Bonds  and 
notes  issued  by  the  Authority  are  not  general 
obligations  of  the  state;  only  revenue  bonds  may  be 
issued.  (Hart-Florida) 
W7I-1  1888 


AQUACULTURE  LEASE  GUIDELINES. 

Florida  Bd  of  Trustees  of  the  Internal  Improvement 
Trust  Fund  (August,  1969).  3  p. 

Descriptors:  'Florida,  'Aquiculturc.  'Administra- 
tive agencies,  'Regulation,  Legal  aspects.  State 
governments,  Leases,  Navigation,  Warning 
systems.  Riparian  rights.  Non-consumptive  use. 
Agriculture,  Facilities,  Leases,  Exploitation,  Water 
law.  Legislation,  Administrative  decisions.  Water 
pollution.  Water  pollution  sources.  Water  pollution 
control,  Beds,  Beds  under  water.  Ecology,  Environ- 
mental effects.  Wildlife. 

The  trustees  of  the  Internal  Improvement  Fund 
have  adopted  guidelines  for  aquaculturc  leases.  A 
lease  can  have  no  detrimental  effects  upon  existing 
industry,  nor  permanent  effect  upon  the  wildlife  or 
ecology  of  leased  lands.  Moreover,  the  wildlife  and 
ecology  of  the  leased  area  must  be  capable  of  natu- 
ral restoration  within  one  year  of  the  termination  of 
the  lease.  Competitive  bidding  on  leases  is 
required.  The  Department  of  Natural  Resources 
shall  survey  each  lease  to  estimate  the  marine 
resources  to  be  taken  by  the  lessee;  where  substan- 
tial resources  will  be  lost,  the  Trustees  may  require 
affirmative  restoration  by  the  lessee.  The  findings 
of  each  survey  will  be  filed  as  public  information 
with  the  Trustees.  The  area  of  the  lease  is  limited  to 
a  reasonable  and  fair  amount  as  determined  by  the 
Trustees.  The  maximum  term  is  ten  years,  renewa- 
ble for  an  additional  ten  years.  The  basic  rent  shall 
be  supplemented  by  royalties.  Accounting  records 
shall  be  maintained  by  the  lessee,  audited,  and  sub- 
mitted annually  to  the  lessor.  Leases  may  be  can- 
celled if  aquaculturc  is  not  pursued.  Written  ap- 
proval of  the  operation  from  the  upland  owner 
must  be  secured.  Leased  areas  must  be  identified 
with  signs  every  1000  feet;  where  the  area  is 
fenced,  an  entrance  for  public  recreation  must  be 
provided.  Nevertheless,  a  sign  must  be  erected: 
'Restricted— Aquaculturc  Area  Leased  to  (Lessee) 
by  Trustees  of  the  Internal  Improvement  Fund'. 
(Hart-Florida) 
W71-1  IS9I 


FLORIDA  AQUACULTURE  LEASE  LAW. 

Florida  Statutes  sees  253.67  thru  253.75  (  1959). 


Descriptors:  'Florida,  'Aquiculture,  'Legal 
aspects,  'Leases,  Administrative  agencies.  Regula- 
tion, State  governments,  Navigation,  Warning 
systems.  Riparian  rights,  Non-consumptive  use, 
Agriculture,  Facilities,  Exploitation,  Water  law, 
Legislation,  Administrative  decisions.  Water  pollu- 
tion. Water  pollution  sources,  Water  pollution  con- 
trol, Beds,  Beds  under  water.  Ecology,  Environ- 
mental effects. 

The  Trustees  of  the  Internal  Improvement  Fund  are 
authorized  to  lease  submerged  lands  and  the  water 
column  for  aquaculture-cultivation  of  animal  and 
plant  life  in  a  water  environment--to  the  extent 
consistent  with  the  public  interest.  No  lease  may  be 
granted,  however,  where  the  commissioners  of  the 
county  involved  object.  The  Trustees  shall  establish 
guidelines  to  protect  the  public  interest  and  to  be 
followed  when  considering  applications.  Applica- 
tions shall  contain  a  description  of  the  area  to  be 
developed,  a  description  of  the  proposed  activities, 
and  a  sum  sufficient  to  defray  the  costs  of  a  survey. 
Three  weeks  public  notice  of  hearings  must  be  pro- 
vided, and  owners  of  property  within  1000  feet  of 
the  development  must  be  notified.  If  no  objections 
are  filed,  the  lease  may  be  granted  if  consistent  with 
the  public  interest.  Any  objections  will  be  con- 
sidered at  public  hearing.  The  lease  term  is  ten 
years,  renewable  by  agreement.  In  addition  to  a 
fixed  rental  fee,  royalties  will  be  paid.  The  max- 
imum area  must  be  consistent  with  efficient  utiliza- 
tion and  the  public  interest.  Leases  may  be  can- 
celled for  failure  to  conduct  aquaculturc  The 
leased  area  must  be  marked,  and  the  public  must  be 
provided  with  means  of  ingress  and  egress  for 
recreation.  Aquaculturc  without  a  lease  constitutes 
a  misdemeanor.  Studies  and  recommendations  of 
the  Department  of  Natural  Resources  and  the 
Game  and  Fresh  Water  Fish  Commission  shall  be 
considered  in  approving  any  lease.  (  Hart-Florida ) 
W71-I  1892 


APPORTIONMENT  OF  HARM  TO  CAUSES 
(LEGAL  PRINCIPLES  OF  APPORTIONING 
DAMAGES). 

American  Law  Institute. 

Restatement  (Second)  of  Torts,  sec  433A  (1965). 
8  p. 

Descriptors:  'Damages.  'Judicial  decisions, 
'Water  pollution.  'Remedies.  Water  pollution  ef- 
fects. Legal  aspects.  Riparian  waters.  Riparian 
land.  Industrial  wastes.  Relative  rights. 

Damages  for  harm  are  to  be  apportioned  among 
two  or  more  causes  where  there  arc  distinct  harms, 
or  there  is  a  reasonable  basis  for  determining  the 
contribution  of  each  cause  to  a  single  harm. 
Damages  for  any  other  harm  cannot  be  appor- 
tioned among  two  or  more  causes.  These  rules 
apply  whenever  two  or  more  causes  have  combined 
to  bring  harm  to  the  plaintiff,  and  each  has  been  a 
substantial  factor  in  producing  the  harm.  They 
apply  whore  each  of  the  causes  consists  of  the  tor- 
tious conduct  of  a  person.  They  apply  also  where 
one  or  more  of  the  contributing  causes  is  an  in- 
nocent one.  Additionally,  they  apply  where  one  of 
the  causes  in  question  is  the  conduct  of  the  plaintiff 
himself,  whether  it  be  negligent  or  innocent.  There 
are  other  results  which,  by  their  nature  as  a  distinct 
harm,  are  more  capable  of  apportionment.  There 
are  other  harms  which,  while  not  so  clearly  severa- 
ble into  parts,  are  still  capable  of  division  upon  a 
reasonable  basis.  Such  apportionment  is  commonly 
made  in  cases  of  private  nuisances,  where  water 
pollution  has  interferred  with  the  plaintiff's  use  or 
enjoyment  of  his  land.  Specific  examples  of  appor- 
tionment arc  herein  provided.  (Shelnut-Florida) 
W7I-I  1894 


CITY  OF  UTICA  V  WATER  POLLUTION  CON- 
TROL BI)  (LEGISLATIVE  DELEGATION  OF 
POLLUTION  CONTROL  AUTHORITY). 

182  NYS2d  584-589  (Ct  App  1959). 
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Descriptors:  'Legislation,  •Administrative  agen- 
cies, *New  York,  *Water  pollution  control,  En- 
vironmental sanitation,  Sewage  treatment,  Judicial 
decisions,  Legal  aspects,  Water  law  regulation. 
State  governments,  Local  governments,  Water 
quality  control,  Municipal  wastes,  Sewage  disposal. 
Pollution  abatement,  Water  pollution  sources, 
Treatment  facilities,  Adjudication  procedure. 
Identifiers:  'Constitutionality. 

Petitioner  city  was  the  defendant  in  an  action 
brought  under  the  New  York  Water  Pollution  Con- 
trol Law  by  the  New  York  Water  Pollution  Control 
Board  for  Petitioner's  illegal  discharge  of  untreated 
sewage.  Petitioner  sought  a  writ  of  prohibition 
restraining  further  hearings  on  these  alleged  viola- 
tions. Petitioner  contended  that  the  New  York 
Water  Pollution  Control  Law  was  unconstitutional 
as  an  invalid  delegation  of  legislative  authority 
which  failed  to  give  adequate  standards  to  guide 
the  Board.  The  lower  court  dismissed  the  petition 
for  the  writ.  The  New  York  Court  of  Appeals  af- 
firmed and  held  that  legislation  designed  to  abate 
and  prevent  water  pollution  is  within  the  state  po- 
lice powers  as  a  matter  of  state  concern  and  may  be 
properly  delegated  to  an  administrative  body.  The 
court  recognized  that  water  pollution  control  is  a 
difficult  task  because  of  variances  in  the  different 
waters  within  a  state.  The  court  ruled  that  the 
legislature  had  properly  delegated  broad  powers  to 
the  Board  to  deal  with  the  problem  but  had  also 
provided  sufficient  guidelines  so  as  to  make  the 
delegation  of  legislative  authority  constitutional 
(Johnson-Florida) 
W7I-1  1902 


STATE  V  OLE  OLSEN,  LTD  (DEVELOPER'S 
INSTALLATION  OF  INADEQUATE  SEWAGE 
DISPOSAL  SYSTEM). 

317  NYS2d  538-542  (SCt  1971). 

Descriptors:  'New  York,  *  Domestic  wastes,  'Sep- 
tic tanks,  'Pollution  abatement.  Sewage  effluents, 
Judicial  decisions,  Legal  aspects,  Water  law,  State 
governments,  Water  pollution.  Water  pollution 
sources.  Water  pollution  control,  Water  quality 
control.  Pollution  abatement,  Administrative  agen- 
cies, Regulation,  Sewage,  Sanitary  engineering. 
Sewage  disposal.  Sewage  treatment,  Environmental 
sanitation.  Adjudication  procedure.  Recreation 
facilities. 

Plaintiff  Attorney  General  sued  to  abate  a  public 
nuisance  allegedly  caused  by  defendant  developers. 
For  purposes  of  defendants'  motion  to  dismiss,  the 
Court  accepted  plaintiff's  allegations  as  true.  Plain- 
tiff alleged  that:  ( 1 )  defendants  developed  an  area 
of  42  vacation  and  recreation  homes  adjacent  to  a 
lake;  (2)  defendants  knowingly  installed  complete- 
ly inadequate  sewage  disposal  systems  in  the 
homes;  (3)  the  inadequacy  was  caused  by  the  ina- 
bility of  the  soil  to  absorb  the  untreated  effluent 
released  by  the  septic  tanks,  causing  an  overflow  of 
effluent  into  the  lake;  and  (4)  the  lake  and  adjacent 
areas  were  irreparably  damaged  and  contaminated 
by  the  effluent.  The  Supreme  Court  of  New  York, 
Westchester  County,  ruled  that  the  alleged  facts 
constituted  a  cause  of  action  setting  forth  the  crea- 
tion and  maintenance  of  a  public  nuisance  by  de- 
fendants. The  Court  also  allowed  joinder  of  the 
owners  of  the  defective  septic  tanks  as  defendants. 
However,  these  parties  were  held  not  necessary  to 
the  action  because  the  creators  of  the  nuisance 
could  not  release  themselves  from  liability  by  con- 
veying the  property  to  another.  (Johnson-Florida) 
W7I-I1904 


UNITED  STATES  V  LEBEOUF  BROS  BARGE 
CO  (UNAVOIDABLE  ACCIDENT  AS  A 
DEFENSE  TO  OIL  SPILLS). 

368  F2d  221-223  (5th  Cir  1966). 

Descriptors:  'United  States,  'Water  pollution  con- 
trol, 'Oily  water,  'Ships,  Water  pollution  sources. 
Leakage,  Judical  decisions,  Federal  government. 
Legal  aspects,  Water  law.  Legislation,  Federal  ju- 


risdiction, Oil,  Oil  industry,  Water  pollution,  Pollu- 
tant identification,  Pollutants,  Water  quality  con- 
trol, Adjudication  procedure,  Remedies. 
Identifiers:  'Oil  Pollution  Act. 

Plaintiff  United  States  sought  to  impose  penalties, 
under  the  Oil  Pollution  Act,  against  defendant 
barge  owner  for  the  negligent  discharge  of  oil  into 
navigable  waters.  The  barge  had  been  known  to 
leak  since  it  was  about  one  year  old.  The  barge  was 
loaded  with  crude  oil  and  was  passing  through  a 
lock  when  bubbles  of  oil  were  noticed  coming  from 
the  side  of  the  barge.  The  barge  left  an  oil  slick  in 
the  lock  which  eventually  dissipated  into  the  water. 
Testing  of  the  barge  failed  to  disclose  any  leaks,  but 
several  days  later  a  leak  in  the  barge  was 
discovered.  The  trial  court  ruled  that  the  discharge 
resulted  from  an  unavoidable  accident  and  thus  did 
not  violate  the  Act.  The  Fifth  Circuit  Court  of  Ap- 
peals reversed  and  held  that  under  the  Oil  Pollution 
Act  the  defense  of  unavoidable  accident  is  not 
available  to  a  party  charged  with  the  negligent 
discharge  of  oil  where  there  is  no  proof  of  any  in- 
spection of  a  vessel  after  loading  and  the  operator 
had  reason  to  expect  that  leakage  would  occur.  The 
court  ruled  that  the  discharge  of  any  amount  of  oil 
that  could  have  been  avoided  is  prohibited.  (John- 
son-Florida) 
W71-11912 


DOUGLAS  AIRCRAFT  CO  V  KERNS  (PER- 
MANENT DAMAGES  FROM  STREAM  POLLU- 
TION), 

164  F2d  1007-1011  (10th  Cir  1947) 

Descriptors:  'Industrial  wastes,  'United  States, 
'Damages,  'Water  pollution  effects.  Sewage 
disposal,  Pollutants,  Water  pollution,  Impaired 
water  quality.  Remedies,  Effluents,  Treatment 
facilities,  Judicial  decisions,  Legal  aspects.  Real 
property,  Adjudication  procedure.  Pollution  abate- 
ment. 

Plaintiff  riparian  owners  instituted  this  action 
against  defendant  manufacturer  to  recover 
damages  for  the  pollution  of  a  stream  which 
traversed  plaintiffs'  land.  In  operating  a  sewage 
disposal  system,  defendant  permitted  industrial  ef- 
fluents to  flow  into  the  stream.  Plaintiffs  contended 
that  their  lands  had  suffered  permanent  damages, 
but  conceded  that  there  was  no  visible  physical 
damage  to  their  lands.  Plaintiffs  also  contended 
that  the  psychological  effect  of  the  temporary 
nuisance  resulting  from  defendant's  activities 
would  linger  on  and  permanently  affect  the  land's 
value.  Defendant  contended  that  the  effluent 
discharge  had  ceased  and  that  one  good  rain  would 
restore  the  stream  to  its  former  state.  The  United 
States  Circuit  Court  of  Appeals  for  the  Tenth  Cir- 
cuit held  that  in  an  action  for  stream  pollution 
evidence  of  permanent  injury  to  realty  is  insuffi- 
cient when  evidence  discloses  that  the  dumpage  of 
sewage  has  ceased  and  that  one  good  rain  would 
restore  the  stream  to  its  former  state.  The  court 
reversed  the  trial  court's  award  of  permanent 
damages  because  plaintiffs  had  failed  to  show  any 
lasting  change  in  their  realty.  Plaintiffs'  award  of 
damages  for  the  temporary  nuisance  was  affirmed. 
(Shelnut-Florida) 
W71-I  1922 


UNITED  STATES  V  BALLARD  OIL  CO  OF 
HARTFORD  (DISCHARGE  OF  OIL  INTO 
NAVIGABLE  WATER). 

195  F2d  369-371  (2d  Cir  1952). 

Descriptors:  'Oil,  'Water  pollution  sources, 
'Navigation,  'Waste  disposal,  Water  pollution, 
Water  quality  control,  Water  pollution  control. 
Water  pollution  effects.  Pollutants,  Oily  water. 
Ships,  Rivers,  Wastes,  Accidents,  Storage  tanks. 
Pipes,  Federal  government,  Legislation,  Banks. 
Wastes,  Judicial  decisions.  Legal  aspects. 

Defendant  oil  company  was  charged  with  violation 
of  a  federal  statute  prohibiting  both  the  discharge 


of  refuse  matter  into  any  navigable  water  and  the 
depositing  of  waste  material  on  the  bank  of  an) 
navigable  water  whereby  navigation  may  be  im- 
peded. The  government  contended  that  defendant, 
while  pumping  oil  into  a  tank,  caused  oil  to  over- 
flow the  tank  and  find  its  way  through  a  waste  pipe 
into  a  river.  Defendant  contended  that  the  facts 
showed  only  a  violation  of  the  section  of  the  statute 
prohibiting  the  discharge  of  refuse  matter  intc 
navigable  waters.  As  the  trial  judge  stated  that  de- 
fendant had  impaired  navigation,  which  only  ap- 
plied to  the  second  offense  prohibiting  waste 
deposits  on  banks,  it  was  contended  that  the  thai 
judge  had  committed  reversible  error.  In  affirming 
the  trial  court's  conviction  of  defendant,  the  United 
States  Court  of  Appeals  for  the  Second  Circuit 
noted  that  a  violation  of  the  first  offense  needs  no 
showing  of  navigation  impairment.  Although  the 
trial  judge  had  stated  that  defendant  had  impaired 
navigation,  the  evidence  was  sufficient  only  to 
establish  commission  of  the  first  offense.  As  the 
evidence  was  substantial,  no  reversible  error  was 
committed.  (Smiljanich-Florida) 
W7I-11923 


UNITED  STATES  V  THE  VESSEL  JUPITER 
(ADMIRALTY  ACTION  FOR  VIOLATION  OF 
OIL  POLLUTION  ACT). 

151  FSupp  489-490  (SDFIa  1957;. 

Descriptors:  'United  States,  'Admiralty,  'Oil 
wastes,  'Ships,  Water  pollution,  Water  pollution 
sources.  Water  law,  Law  of  the  Sea,  Legal  aspects. 
Judicial  decisions,  Federal  government,  Legisla- 
tion, Oily  water,  Fuels,  Risks,  Remedies,  Navigable 
waters,  Coasts,  Waste  disposal.  Discharge  (Water), 
Damages,  Federal  jurisdiction. 
Identifiers:  'Oil  Pollution  Act. 

The  United  States  brought  suit  in  admiralty,  under 
action  of  libel  in  rem,  against  defendant  steamship 
for  the  alleged  discharge  of  oil  into  navigable 
coastal  waters.  Under  the  Oil  Pollution  Act,  such 
discharges  are  prohibited  and  punishable  by  a  fine 
of  not  less  than  $500  nor  more  than  $2500.  Defen- 
dant contended  that  a  criminal  conviction  for  viola- 
tion of  the  Act  was  a  condition  precedent  to  the 
bringing  of  the  libel  action  against  the  vessel.  De- 
fendant also  contended  that  the  vessel's  liability  is 
measured  by,  and  confined  to,  the  penalty  imposed 
through  such  criminal  proceeding.  The  United 
States  District  Court,  Southern  District  of  Florida, 
recognizing  the  contention  to  be  of  first  impression, 
overruled  defendant's  exceptions.  The  Court  ob- 
served that  the  Oil  Pollution  Act  was  similar  to  the 
New  York  Harbor  Act  of  June  29,  1888,  in  that 
both  impose  a  direct  liability  upon  a  vessel  for  the 
fine  prescribed,  and  both  acts  declare  that  a  sum- 
mary action  in  libel  is  permissible  without  first 
awaiting  the  possibly  slow  course  of  criminal 
proceedings.  (Rees-Florida) 
W71-11925 


POWELL  BRISCOE,  INC  V  PETERS  (INJUNC- 
TIVE RELIEF  AGAINST  OIL  AND  GAS  LES- 
SEE). 

269  P2d  787-791  (Okla  1954). 

Descriptors:  'Oklahoma.  'Saline  water  intrusion, 
'Remedies,  'Oil  fields,  Water  pollution,  Oil  wells, 
Saline  water,  Oil  wastes.  Leases,  Seepage,  Permea- 
bility, Fresh  water,  Ponds,  Waste  disposal.  Water 
pollution  effects.  Judicial  decisions.  Legal  aspects, 
Oil  industry.  Pollution  abatement.  Adjudication 
procedure.  Salinity,  Vegetation. 
Identifiers:  Injunction  (Prohibitory). 

Plaintiffs  sought  a  permanent  injunction  restraining 
defendant  oil  and  gas  lessees  upon  plaintiffs'  land 
from  using  an  earthen  pit  for  impounding  salt  water 
produced  in  the  operation  of  several  oil  wells. 
Plaintiffs  alleged  the  brine  would  seep  from  the 
tank  into  the  soil  destroying  vegetation  and  pollut- 
ing fresh  water  and  would,  thereby,  constitute  a 
private  nuisance.  The  injunction  was  awarded  upon 
findings  that  additional  wells  would  probably  be 
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drilled  and  that  the  output  of  one  well  already 
producing  salt  water  would  probably  increase.  The 
Supreme  Court  of  Oklahoma  reversed  and  held 
that:  ( 1 )  where  an  oil  lease  is  operated  in  an  ordina- 
ry way  with  customary  precautions,  incidental  an- 
noyances offer  no  grounds  for  an  injunction;  (2)  an 
injunction  will  not  issue  to  protect  a  right  not  in 
esse  and  which  may  never  arise  or  to  restrain  acts 
that  do  not  constitute  a  cause  of  action;  (3)  when 
injury  can  be  fully  compensated  in  money  damages 
and  defendants  are  wholly  solvent,  a  permanent  in- 
junction should  not  be  granted.  The  judgment  for 
plaintiffs  was  reversed  on  grounds  that  the  trial 
court's  findings  were  speculative  and  not  sustained 
by  the  evidence.  (Rees-Florida) 
W71-11930 


FARMERS  IRRIGATION  CO  V  GAME  AND 
FISH  COMM  (FISH  HATCHERY'S  LIABILITY 
FOR  WATER  POLLUTION). 

369  P2d  557-560  (Colo  1962). 

Descriptors:  'Colorado,  *Water  pollution  sources, 
•Appropriation,  'Preferences  (Water  rights). 
Eminent  domain,  Water  utilization,  Water  rights, 
Water  pollution.  Wildlife,  Fish,  State  governments, 
Administrative  agencies,  Remedies,  Judicial  deci- 
sions. Legal  aspects,  Legislation,  Beneficial  use. 
Relative  rights,  Irrigation,  Fish  hatcheries. 
Identifiers:  Constitutionality. 


Plaintiff  irrigation  company  brought  this  action 
against  defendant  Game  and  Fish  Commission 
seeking  just  compensation  for  property  taken  or 
damaged  by  defendant.  Defendant  constructed  a 
fish  hatchery  upstream  from  plaintiff  and  diverted 
water  into  the  hatchery.  Large  quantities  of  protein 
matter  were  placed  into  the  water  as  fish  feed.  The 
water  was  then  returned  to  the  channel  without  the 
impurities  being  removed.  Plaintiff  contended  that 
the  diverted  was  so  polluted  as  to  render  it  unfit  for 
irrigation  purposes  and  that  its  property  rights  were 
destroyed  or  seriously  damaged.  Defendant  as- 
serted sovereign  immunity  as  a  state  agency.  The 
Supreme  Court  of  Colorado  held  a  priority  to  the 
use  of  water  for  irrigation  is  a  property  right  that  is 
constitutionally  protected,  and  an  owner  of  a  water 
right  is  protected  from  having  it  taken  or  damaged 
for  public  or  private  use  without  just  compensation. 
The  court  ruled  that  plaintiff  had  stated  a  good 
cause  of  action.  The  lower  court's  dismissal  of  the 
action  was,  therefore,  reversed  and  remanded  for 
further  proceedings.  (Shelnut-Florida) 
W7I-1I934 


SUN  OIL  CO  V  HOKE  (OIL  LESSEE'S  DUTY 
TO  PREVENT  POLLUTION). 

169  P2d  753-759  (Okla  1946). 

Descriptors:  *Oklahoma,  'Water  pollution  effects, 
•Livestock,  'Damages,  Water  pollution.  Saline 
water,  Water  pollution  sources,  Oil  wells,  Oil 
wastes.  Saline  water  intrusion.  Ponds,  Fresh  water. 
Toxicity,  Poisons,  Mortality,  Settling  basins, 
Leakage,  Seepage,  Waste  disposal.  Leases,  Judicial 
decisions.  Legal  aspects.  Oil  fields.  Oil  industry. 
Land  tenure. 

Plaintiff  agricultural  tenant  sought  to  recover 
damages  from  defendant  oil  company  for  the  death 
and  injury  of  his  livestock  after  they  drank  salt 
water  that  had  escaped  from  defendant's  oil  well. 
Plaintiff  contended  defendant  had  negligently  al- 
lowed oil  and  salt  water  to  escape  and  flow  over  the 
land  into  plaintiff's  pond.  Defendant  denied 
negligence  and  contended  that  plaintiff  had  failed 
to  state  a  cause  of  action  and  had  also  failed  to 
prove  damages.  The  Supreme  Court  of  Oklahoma 
affirmed  judgment  for  plaintiff  and  held  that  an  oil 
and  gas  lessee  owes  a  duty  to  the  holder  of  a  grazing 
lease  on  the  same  land  not  to  permit  the  escape  of 
deleterious  substances  so  as  to  poison  and  pollute 
water  to  which  livestock  has  access.  The  court 
ruled  that  evidence  that  plaintiff  lost  both  livestock 
and    sheep     and     that     his     remaining     livestock 


depreciated  in  value  together  with  competent 
testimony  that  the  cause  of  such  losses  was  defen- 
dant's breach  of  duty  was  sufficient  proof  of 
damage.  The  court  determined  the  proper  measure 
of  damages  for  injuries  to  livestock  from  drinking 
polluted  water  to  be  the  difference  between  the 
reasonable  market  value  immediately  prior  to  and 
subsequent  to  the  injury.  (Rees-Florida) 
W71-11936 


CLEARY  PETROLEUM,  INC  V  COPENHAUER 
(LIABILITY  FOR  POLLUTING  LIVESTOCK 
WATER). 

476  P2d  327-329  (Okla  1970). 

Descriptors:  'Water  pollution  effects,  'Damages, 
'Cattle,  Judicial  decisions,  Water  pollution,  Legal 
aspects,  State  governments,  Remedies,  Oil  fields, 
Oil  wastes,  Oil  wells,  Oily  water,  Saline  water, 
Water  pollution  sources,  Saline  water-fresh  water 
interfaces,  Impaired  water  quality,  Oil  industry, 
Leases,  Secondary  recovery  (Oil). 

Plaintiff  cattle  rancher  brought  an  action  against 
defendant  oil  company  for  injuries  sustained  when 
his  cattle  drank  polluted  water.  Defendant  oil  com- 
pany had  allowed  salt  water  and  oil  to  pollute  a 
creek  from  which  plaintiffs  cattle  drank.  Plaintiff 
contended  that  the  water  contained  such  quantities 
of  pollutants  as  to  render  it  unsuitable  for  livestock 
use  and  that  the  defendant's  secondary  recovery 
operations  were  the  direct  cause  of  injury  to  his 
cattle.  Defendant  claimed  that  there  was  insuffi- 
cient evidence  to  prove  that  the  water  was  polluted 
and,  furthermore,  contended  that  the  damages  al- 
lowed by  the  trial  court  were  excessive.  The 
Supreme  Court  of  Oklahoma  held  that  pollution 
emanating  from  a  plugged  and  abandoned  well, 
located  in  a  waterflood  lease,  which  enters  a  stream 
crossing  a  pasture  constitutes  negligence  per  se 
under  an  Oklahoma  statute.  The  court  affirmed  the 
lower  court's  judgment  because  testimony  that 
plaintiffs  cattle  were  in  fact  proximately  injured  by 
the  ingestion  of  salt  water  sufficed  to  submit  the 
question  of  liability  to  the  jury.  Noting  that  the 
measure  of  damages  could  include  losses  resulting 
from  calf  abortions,  the  court  affirmed  the  award  of 
damages.  (Horwitz-Florida) 
W7I-1  1937 


FELL  AND  WOLFE  OIL  CO  V  STATE  (CONDI- 
TIONS PRECEDENT  TO  CONVICTION  FOR 
POLLUTION). 

480  P2d  277-279  (Crim  App  Okla  1 97 1 ). 

Descriptors:  'Oklahoma,  'Pollution  abatement, 
'Remedies,  'Saline  water,  Judicial  decisions,  Legal 
aspects,  State  governments.  Legislation,  Water  pol- 
lution. Oil,  Oil  fields,  Oil  wastes.  Oil  industry, 
Water  pollution  sources,  Water  pollution  effects, 
Public  rights.  Wells,  Navigable  waters,  Salinity, 
State  jurisdiction,  Administrative  decisions. 
Identifiers:  Arkansas  River. 

Defendant  oil  compnay  was  convicted  for  the 
discharge  of  salt  water  into  a  tributary  of  the  Ar- 
kansas River  under  an  Oklahoma  statute  which 
makes  such  discharges  a  crime  punishable  by  a  fine 
of  not  less  than  $100  nor  more  than  $500  per  day. 
The  Court  of  Criminal  Appeals  of  Oklahoma 
reversed  and  held  that  before  a  defendant  can  be 
convicted  for  'pollution',  as  a  result  of  discharging 
salt  water  into  a  tributary  of  the  Arkansas  River,  it 
is  necessary  to  prove  that  such  a  violation  of 
Oklahoma  statutes  has  been  reported  to  the 
Oklahoma  Corporation  Commission  and  that  de- 
fendant failed  to  take  corrective  action.  Defen- 
dant's conviction  was  reversed  and  remanded  with 
instructions  to  dismiss.  (Horwitz-Florida) 
W71-1  1939 


CITY  OF  HENRYETTA  V  RUNYAN  (MEASURE 
OF  DAMAGES  FOR  TEMPORARY  POLLU- 
TION). 

370  P2d  565-567  (Okla  1962). 


Descriptors:  'Oklahoma,  'Damages,  'Water  pollu- 
tion sources,  'Waste  water  (Pollution),  Waste 
water  disposal,  Diversion,  Judicial  decisions,  Legal 
aspects,  Groundwater,  Water  pollution,  Water 
supply,  Water  quality,  Pollution  abatement,  Local 
governments,  State  governments,  Relative  rights, 
Remedies,  Dams,  Water  pollution  effects. 

Plaintiff  downstream  landowners  sought  to  recover 
damages  for  the  diversion  and  pollution  of  water  by 
defendant  municipality.  In  1949  defendant  con- 
structed an  outflow  and  began  to  divert  water  to 
supply  its  residents  with  water.  Below  the  outfal! 
defendant  maintained  a  plant  which  periodically 
discharged  sediment  into  the  creek.  Such 
discharges  polluted  the  creek,  which  ran  through 
plaintiffs'  pasture,  and  forced  plaintiffs  to  water 
their  cattle  elsewhere.  Plaintiffs  brought  action  in 
1956.  Plaintiffs  claimed  that  defendant's  diversion 
was  wrongful  and  that  the  periodic  discharge  of 
sediment  made  the  water  unsafe  for  consumption 
by  cattle.  The  Supreme  Court  of  Oklahoma  held 
that  the  measure  of  damages  for  the  temporary  pol- 
lution of  a  stream  through  a  pasture  is  the  dif- 
ference in  rental  value  before  and  after  the  pollu- 
tion. The  court  ruled  that  plaintiffs'  cause  of  action 
for  the  defendant's  diversion  was  barred  by  a  two- 
year  statute  of  limitations.  The  court  held  that 
plaintiffs  had  failed  establish  any  depreciation  in 
the  rental  value  of  their  pasture  and  were,  there- 
fore, entitled  only  to  that  portion  of  the  trial  court's 
money  award  that  represented  the  injury  sustained 
when  four  cattle  became  mired  and  drowned  in  the 
mud  from  defendant's  discharge.  (Horwitz- 
Florida) 
W71-11959 


CORWINE  V  MARACAIBO  OIL  EXPLORA- 
TION CO  (POLLUTION  OF  STOCK  POND  BY 
ADJOINING  OIL  LESSEE). 

334  P2d  419-424  (Kan  1959). 

Descriptors:  'Kansas,  'Oil  wastes,  'Water  pollu- 
tion effects,  'Cattle,  Stock  water,  Judicial  deci- 
sions, Legal  aspects,  Water  pollution,  Water  quali- 
ty, Damages,  Livestock,  Farm  ponds,  Surface 
drainage,  Runoff.  Oil,  Oil  fields,  Oil  industry, 
Leases,  Drainage  effects,  Oily  water,  Oil  wells. 
Remedies. 

Plaintiff  landowner  sought  actual  and  punitive 
damages  from  defendant  corporation  for  the  pollu- 
tion of  plaintiffs  stock  pond  by  oil,  salt  water,  and 
refuse  escaping  from  defendant's  adjoining  oil  lease 
operations.  Plaintiff  rented  a  farm  on  which  he 
raised  cattle.  Defendant  operated  an  oil  and  gas 
lease  on  the  same  farm.  Defendant's  operations 
were  separated  from  those  of  the  plaintiff  by  an  em- 
bankment which  had  a  drainage  pipe  through  it 
Refuse  had  accumulated  in  and  drained  through 
this  pipe  into  plaintiffs  stock  pond.  Defendant 
maintained  that  the  evidence  was  insufficient  to 
support  punitive  damages  and  was  inconsistent 
with  the  verdict.  The  Supreme  Court  of  Kansas 
held  that  an  intent  to  injure  is  not  required  for  an 
award  of  punitive  damages  for  the  pollution  of  a 
stock  pond  through  the  operation  of  an  adjoining 
oil  lease.  The  court  also  held  that  actual  damages 
for  the  pollution  of  a  stock  pond  encompasses  the 
loss  of  weight  of  cattle,  the  loss  of  cattle,  medical 
expenses,  and  other  items  proximately  caused  by 
the  pollution.  The  judgment  for  plaintiff  was  af- 
firmed on  grounds  that  the  award  of  punitive 
damages  was  proper  and  the  evidence  was  not  in- 
consistent with  the  verdict.  (Robinson-Florida) 
W71-11966 


CITIES  SERVICE  OIL  CO  V  BILLEN  (PERMIS- 
SIVE POLLUTION  OF  UNDERGROUND 
WATERS). 

347  P2d  637-640  (Okla  1 959). 

Descriptors:  'Saline  water-fresh  water  interfaces, 
'Oil  fields,  'Oklahoma,  'Water  pollution  sources. 
Oil  wastes,  Water  supply.  Water  pollution.  Oil  in- 
dustry, Subsurface  drainage,  Geologic  formations, 
Oily  water.  Groundwater,  Legal  aspects,  Judicial 
decisions,  Water  wells.  Saline  water  intrusion, 
Salinity,  Damages,  Adjudication  procedure. 
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Plaintiff  landowners  brought  an  action  against  de- 
fendant oil  company  and  others  to  recover  actual 
and  punitive  damages  for  the  salt  water  pollution  of 
fresh  water  formations  underlying  plaintiffs'  land. 
Defendants  had  stored  salt  water  in  a  pond  which 
extended  over  the  water  formation  which  ran  under 
plaintiffs'  land.  Plaintiffs  contended  that  defen- 
dants' actions  constituted  a  nuisance.  Defendants 
contended  any  pollution  of  plaintiffs'  fresh  water 
supply  was  permissive  due  to  a  release  by  which  the 
plaintiffs'  grantor  had  given  defendants  a  salt  water 
easement.  After  a  verdict  for  plaintiffs,  defendants 
appealed  the  trial  judge's  instructions  to  the  jury 
relating  to  the  issue  of  permissive  pollution  and  the 
purported  release.  The  Supreme  Court  of 
Oklahoma  held  that  in  an  action  against  an  oil  com- 
pany for  salt  water  pollution  of  fresh  water  forma- 
tions underlying  a  plaintiff's  land,  fair  instructions 
may  be  given  as  to  permissive  pollution  where  the 
evidence  justifies  such  instructions.  The  judgment 
for  plaintiffs  was  affirmed  on  grounds  the  evidence 
reasonably  tended  to  prove  the  facts  of  the  case. 
(Gallagher-Florida) 
W71-11969 


GEOCHEM1CAL         SURVEYS  V  DIETZ 

(DAMAGES  FOR  WELL  POLLUTION 
THROUGH  NEGLIGENT  DISPOSAL  OF  SALT 
WATER). 

340SW2d  114-121  (Civ  AppTex  I960). 

Descriptors:  *Water  pollution  sources,  "Texas, 
•Saline  water  intrusion,  *Water  wells,  Farms, 
Saline  water.  Settling  basins.  Water  pollution  ef- 
fects. Seepage,  Percolation,  Oil  wells.  Oil  wastes. 
Exploration,  Soil  water  movement,  Subsurface 
flow,  Hydrology,  Limestones,  Porosity,  Damages, 
Judicial  decisions.  Legal  aspects,  Water  pollution. 
Oil  industry.  Oil  fields. 

Plaintiff  owners  of  farmland  sought  permanent 
damages  from  defendant  partnership  for  the  pollu- 
tion of  a  water  well  by  saline  water  that  percolated 
through  porous  limestone  Plaintiffs  contended  de- 
fondant  had  been  negligent  in  disposing  of  saline 
water  in  settling  basins  while  exploring  under  oil 
and  gas  leases.  Defendant's  drilling  operations 
began  in  1956;  plaintiffs  first  discovered  the  pollu- 
tion in  1958.  Upon  appeal,  defendant  contended 
that  a  two-year  statute  of  limitations  barred  plain- 
tiffs' recovery  and  that  its  conduct  was  not  the 
proximate  cause  of  the  pollution.  The  Court  of 
Civil  Appeals  of  Texas  held  that:  (  I  )  defendant's 
disposal  of  saline  water  into  open  pits  was  lawful 
and  did  not  constitute  an  invasion  of  plaintiffs'  pro- 
perty; (  2  )  plaintiffs  were  injured  by  the  subsequent 
pollution  of  their  well  at  which  time  a  cause  of  ac- 
tion arose;  and  (3)  defendant's  plea  of  limitation 
was  not  well  founded  because  the  actual  pollution 
of  the  well  occurred  within  the  statute  of  limita- 
tions The  court  ruled  that  the  testimony  of  an  ex- 
pert hydrologist,  as  to  the  causal  relationship 
between  the  disposal  methods  of  defendant  and  the 
pollution  of  plaintiffs'  well,  established  defendant's 
negligence  as  the  proximate  cause  of  plaintiffs'  in- 
jury. The  judgment  for  plaintiff  was  affirmed. 
(Rees-Florida) 
W7I-1  1970 


SUNRAY  MID-CONTINENT  OIL  CO  V 
TISDALE  (WATER  POLLUTION  FROM  THE 
NEGLIGENT  PLUGGING  OF  AN  OIL  WELL). 

166  P2d  614-616  (Okla  1961  ) 

Descriptors  'Oklahoma.  *Oil  wells.  'Water  pollu- 
tion effects.  'Saline  water.  Exploration,  Oil  wastes. 
Water  wells.  Saline  water  intrusion.  Water  supply. 
Water  sources.  Water  utilization.  Soil  contamina- 
tion. Subsurface  investigations.  Soil  types.  Sands. 
Damages.  Judicial  decisions,  legal  aspects.  Oil  in- 
dustry, Secondary  recovery  (Oil). 

Plaintiff  brought  an  action  against  defendant  oil 
company  lor  the  pollution  of  the  fresh  water 
stratum  underlying  his  land  Defendant  had  drilled 
an  exploratory  well  near  a  water  well  on  plaintiff's 
property  Ten  months  later  the  well  water  became 
sally  and  unfit  lor  domestic  use    Soil  investigations 


revealed  that  if  the  oil  well  had  been  properly 
plugged,  salt  water  would  not  have  escaped  The 
defendant  appealed  a  judgement  for  the  plaintiff  to 
the  Supreme  Court  of  Oklahoma.  The  court  held 
that  the  question  of  whether  an  oil-well  operator 
was  negligent  in  plugging  an  exploratory  well  and 
whether  such  negligence  is  the  proximate  cause  of 
salt  water  pollution  is  a  jury  question.  The  court 
also  ruled  that  hypothetical  questions  based  on 
facts  which  a  jury  would  be  justified  in  finding  to  be 
established  by  the  evidence  are  not  improper,  even 
though  not  stated  in  the  exact  terms  shown  by  the 
evidence.  Judgement  for  the  plaintiff  was  affirmed 
on  grounds  that  there  was  sufficient  evidence  to 
sustain  the  verdict  and  judgment  on  appeal.  (Rees- 
Florida) 
W7I-I  1971 


DRAKE  V  SMITH  (POLLUTION  OF  COMMU- 
NITY WATER  SUPPLY). 

337  P2d  1059-1062  (Wash  1959). 

Descriptors:  'Washington,  'Water  supply,  'Water 
pollution  sources,  'Saw  mills.  Remedies,  Industrial 
wastes,  Legal  aspects.  Water  rights.  Judicial  deci- 
sions. Damages,  State  governments.  State  jurisdic- 
tion. Pollution  abatement,  Water  quality,  Water 
pollution  control,  Public  rights.  Relative  rights. 
Land  tenure,  Water  law,  Sawdust.  Water  works. 

Plaintiff  landowners  sought  to  recover  damages  for 
pollution  of  a  stream  utilized  by  their  community 
water  system  by  defendant  logging  and  saw  mill 
operator.  Plaintiffs  had  maintained  and  operated 
the  water  system  since  1 908  Defendant  established 
a  saw  mill  upstream  from  plaintiffs  system  in  1954 
Plaintiffs  contended  defendant's  operations 
rendered  their  water  supply  unsuitable  for 
domestic  use.  The  trial  court  found  permanent  pol- 
lution and  awarded  plaintiffs  judgment.  On  appeal, 
defendant  contended  that  there  was  insufficient 
evidence  to  support  a  finding  of  permanent  pollu- 
tion, the  doctrine  of  appropriation  applied  only  to 
public  lands,  plaintiffs  had  acquired  no  water  rights 
because  they  were  not  mentioned  in  prior  deeds. 
The  Supreme  Court  of  Washington  affirmed  and 
held  that  there  was  substantial  evidence  to  prove 
permanent  damages  since  defendant  had  no  inten- 
tion of  correcting  the  situation.  The  court  ruled  a 
water  right  was  an  interest  in  real  property  appurte- 
nant to  the  land  and  passes  to  the  grantee  when  the 
land  is  conveyed  The  court  ruled  plaintiffs  were 
entitled  to  permanent  damages  plus  the  reasonable 
cost  of  securing  a  substitute  water  supply  prior  to 
the  time  of  trial.  (  Horwitz-Florida) 
W7 1-11973 


WARDROP  V  CITY  OF  MANHATTAN  BEACH 
(LIABILITY  FOR  STORING  CONTAMINATED 
WATER). 

326  P2d  l5-26(DistCt  AppCal  1958). 

Descriptors:  'California,  'Adjudication  procedure, 
'Human  diseases,  'Water  pollution  effects.  Judi- 
cial decisions.  Sumps,  Legal  aspects.  Water  law. 
Pumping,  Waste  disposal.  Drainage,  Cesspools. 
Public  health.  Diseases,  Viruses,  Water  pollution. 
Damages,  Flooding,  Epidemics. 

Plaintiff  minor  and  parents  sued  defendant  city  and 
landlords  in  trespass  for  personal  injuries  sustained 
as  a  result  of  contracting  poliomyelitis  from  fecally 
contaminated  waters.  Defendants  pumped  con- 
taminated water,  over  objections  of  plaintiffs,  from 
a  sump,  that  was  not  draining,  into  plaintiffs' 
backyard  where  it  stayed  for  several  days.  The 
minor  plaintiff  fell  into  this  contaminated  water. 
Two  doctors  testified  that  the  disease  is  found  in 
such  waters.  Defendants  contended  that  plaintiffs 
had  established  no  causal  connection  between  their 
actions  and  the  disease  The  jury  returned  a  verdict 
for  plaintiffs,  but  the  trial  judge  granted  a  motion 
for  a  judgment  notwithstanding  the  verdict.  The 
California  District  Court  of  Appeal  held  that  in  an 
action  for  damages  sustained  from  contracting 
polio  from  infected  waters,  all  that  a  plaintiff  must 
do  is  present  a  question  for  the  jury  as  to  whether 


the  source  of  the  infection  was  the  polluted  water. 
The  court  reversed  and  directed  the  trial  court  to 
enter  judgment  for  the  plaintiffs  because  the  case 
had  been  properly  submitted  to  the  jury  fPobin- 
son-Florida) 
W7I-1  1976 


SWANGO  V  COUNTRY  SQUIRE  MOTEL,  INC 
(INJURY  TO  CATTLE  FROM  POLLUTED 
WATER). 

431  P2d  839-840  (Ore  1967). 

Descriptors:  'Oregon,  'Treatment  facilities, 
•Stock  water,  'Water  pollution  effects,  Riparian 
land,  Riparian  waters.  Riparian  rights.  Sewage 
disposal,  Water  consumption,  Damages,  Remedies, 
Water  pollution.  Water  pollution  sources.  Water 
pollution  effects,  Judicial  decisions.  Legal  aspects. 

Plaintiff  lower  riparian  landowner  brought  suit 
against  defendant  service  station  and  motel  opera- 
tors seeking  to  enjoin  alleged  water  pollution  and 
to  obtain  damages  incurred  when  plaintiff's  cattle 
became  ill  after  drinking  the  polluted  water  One  of 
the  defendants  had  constructed  a  sewage  disposal 
plant  to  treat  the  water  from  their  operations.  In 
the  summer  the  discharge  from  the  plant  went  first 
into  a  holding  tank  and  then  into  a  small  stream.  In 
the  winter  the  discharge  went  directly  into  the 
stream.  Plaintiff  contended  that  his  cattle  became 
ill  and  lost  weight  from  drinking  the  stream  water. 
The  testimony  of  expert  witnesses  conflicted  as  to 
the  effect  of  the  water  on  the  cattle.  The  Supreme 
Court  of  Oregon  affirmed  the  lower  court's 
judgment  for  defendants;  the  court  held  that  the 
evidence  was  insufficient  to  show  that  the  actions 
of  defendants  caused  the  illness  in  plaintiff's  cattle. 
The  court  based  its  decision  on  the  grounds  that  a 
majority  of  witnesses  had  testified  that  the  water 
was  not  unsafe  for  cattle.  (Shelnut-Florida) 
W7I-I  1988 


A  BILL  TO  AMEND  THE  NATIONAL  EN- 
VIRONMENTAL POLICY  ACT  OF  1969  TO 
REQUIRE  THE  SECRETARY  OF  THE  ARMY 
TO  TERMINATE  CERTAIN  LICENSES  AND 
PERMITS  RELATING  TO  THE  DISPOSITION 
OF  WASTE  MATERIALS  IN  THE  WATERS  OF 
THE  NEW  YORK  BIGHT,  AND  FOR  OTHER 
PURPOSES. 
House  Bill  99 1 .  92d  Cong,  1  st  Scss  (  1 97  I  ).  2p. 

Descriptors:  *Permits,  *Water  pollution  control, 
'Administrative  agencies,  'Bays,  Legislation, 
Water  pollution.  Pollution  abatement.  Pollutants, 
Water  quality.  Water  quality  control,  Legal 
aspects.  Federal  government. 

The  National  Environmental  Policy  Act  of  1969 
would  be  amended  by  this  proposed  legislation  to 
require  the  Secretary  of  the  Army  to  terminate  all 
permits  for  discharge  of  any  sewage,  sludge,  spoil, 
or  other  waste  into  New  York  Bight,  or  other 
waters  within  25  miles  of  Ambrose  Lighthouse. 
Furthermore,  the  Secretary,  through  the  Chief  ol 
Engineers,  shall  investigate  the  methods  and  cost  of 
restoring  these  waters  to  their  original  condition 
and  report  his  finding  to  Congress  within  one  year. 
(Hart-Florida) 
W7 1-12037 


UNITED  STATES  V  STEEL  TANK  BARGE 
RAINIER. 

235  Fed  Supp  36 1  -362  (WD  La  1964). 

Descriptors:  'Oil,  'Leakage,  'Ships,  'Pollution 
abatement.  Accidents,  Seaworthiness,  Regulation, 
Inspection,  Inland  waterways,  Transportation, 
legal  aspects.  Oil  wastes.  Oil  industry.  Water  pol- 
lution control.  Water  pollution.  Water  pollution 
sources.  Legislation,  Judicial  decisions. 
Identifiers:  'Oil  Pollution  Act  of  1924. 

Plaintiff  United  Slates  brought  a  proceeding  in  rem 
against  defendant  barge  for  penalties  for  discharge 
of  oil  in  violation  of  the  Oil  Pollution  Act  of  1924. 
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According  to  the  findings  of  fact,  the  barges  in- 
volved were  new,  having  received  their  first 
renewal  certificate  a  month  before  the  oil  spill  oc- 
curred. Neither  of  the  barges  were  leaking  when 
loading  began  nor  when  loading  was  completed, 
and  if  there  was  any  defect  in  either  of  them,  or  if 
either  of  them  was  unseaworthy,  it  was  not 
discoverable  by  due  diligence.  Prior  to  and  during 
the  loading,  the  tanks  of  the  barges  were  gaseous 
and  could  not  be  entered  for  internal  inspection.  At 
the  drydock,  it  was  found  that  one  barge  had  struck 
a  submerged  wooden  object.  The  striking  of  the 
submerged  object  was  an. accident  which  could  not 
have  been  avoided  by  reasonable  care,  prudence, 
and  caution.  Bayou  Boeuf  is  an  inland  waterway  of 
the  United  States  in  which  the  tide  ebbs  and  flows. 
The  United  States  district  court  concluded  that  the 
bayou  was  a  coastal  navigable  waterway  of  the 
United  States,  and  that  the  oil  discharged  was 
spilled  through  an  unavoidable  accident.  Judge- 
ment was  rendered  for  defendant.  (Gallagher- 
Florida) 
W71-12066 


rELLIS  V  MUNICIPAL  COURT,  CENT  JUD 
DIST,  CITY  OF  MARIN  (REGULATING 
SEWAGE  DISPOSAL  FROM  BOATS  THROUGH 
COUNTY  ORDINANCE). 

85  CalRptr  459-461  (DistCtApp  1970). 

Descriptors:  'California,  'Boating  regulations, 
'Sewage  disposal,  'Water  pollution  control,  Water 
pollution  sources,  Judicial  decisions,  Legal  aspects, 
Water  law.  State  governments,  Local  governments, 
Boats.  Permits,  Public  health.  Inspection,  Legisla- 
tor!. Safety,  Water  quality  control. 

Plaintiffs  were  charged  in  a  municipal  court  with 
;he  violation  of  a  county  ordinance  requiring  an  oc- 
:upancy  permit  for  the  residential  use  of  a  moored 
vessel.  The  ordinance  required  sanitary  methods  of 
sewage  disposal  from  such  vessels  and  barred  the 
lischarge  of  residential  sewage  along  the  coastline. 
Plaintiffs  sought  a  writ  of  prohibition  to  bar  further 
proceedings  on  grounds  that  the  ordinance 
equired  them  to  waive  their  fourth  amendment 
ights.  The  Superior  Court  denied  plaintiffs  relief, 
ind  the  California  Court  of  Appeal,  First  District, 
iffirmed  this  decision.  The  court  ruled  that  the  or- 
linance  was  a  valid  exercise  of  the  policy  power  of 
he  county,  designed  to  insure  public  safety,  and 
vas  not  proscribed  by  any  federal  jurisdiction  over 
idmiralty  and  maritime  matters.  (Johnson-Florida) 
W71-I2075 


PEOPLE  V  NEW  PENN  MINES,  INC  (ABATE- 
MENT    OF     NUISANCE     CAUSED     BY     THE 
DRAINAGE  OF  MINE  WASTES). 
!8  Cal  Rptr  337-343  (Dist  Ct  App  1963). 

Descriptors  'Pollution  abatement,  'Mine 
Irainage,  'California,  'Mine  wastes.  Water  pollu- 
ion  control,  Fishkill,  Legal  aspects.  Judicial  deci- 
iions.  Water  law,  Legislation,  State  governments, 
lurisdiction.  Mining,  Waste  dumps,  Settling  basins, 
Water  pollution  sources,  Water  pollution  effects, 
Mineral  water.  Waste  disposal.  Water  quality  con- 
rol.  Administrative  agencies.  Mineral  industry, 
Adjudication  procedure. 

Defendant  owned  a  copper  and  zinc  mine  which  for 
nany  years  had  been  relatively  inactive.  During  its 
rears  of  active  operations,  however,  fluid  mine 
vastes  were  drained  into  settling  ponds  and  ore 
ailings  were  piled  in  dump  areas.  Both  the  ore 
ailings  and  the  accumulated  pond  wastes  con- 
ained  soluble  mineral  salts.  During  the  rainy 
ieason,  surface  water  flowed  over  the  dumps  and 
rand  wastes  and  picked  up  concentrations  of 
ninerals  which  drained  into  a  river.  These  mineral 
:oncentrations  harmed  fish  life  and  resulted  in  fish 
tills.  The  Attorney  General  sought  abatement  of 
he  public  nuisance  caused  by  this  drainage.  The 
ower  court  dismissed  the  action  for  lack  of  subject- 
natter  jurisdiction.  The  California  District  Court  of 
Appeal,   Third    District,   held    that   the    Attorney 


General's  common  law  power  to  maintain  a 
nuisance  abatement  action  is  precluded  by  the 
Dickey  Water  Pollution  Act  which  delegates  exclu- 
sive state  agency  jurisdiction  to  regional  water  pol- 
lution control  boards  on  matters  of  this  nature.  The 
court  ruled  that  the  drainage  of  accumulated  mine 
wastes  into  streams  or  other  water  bodies  falls 
within  the  administrative  sphere.  The  lower  court's 
dismissal  of  the  action  was  affirmed.  (Johnson- 
Florida) 
W7 1-1 2079 


UTILIZATION  OF  WATER  DEVELOPMENT 
FUNDS. 

Hawaii  Rev  Statutes  sec  1 83-32  ( 1 968 ). 

Descriptors:  'Hawaii,  'Watersheds  (Basins), 
•Land  tenure,  'Water  pollution  control,  Legisla- 
tion, Easements,  Eminent  domain,  Legal  aspects. 
Water  pollution,  Water  quality,  Water  quality  con- 
trol, State  governments.  Forest  management, 
Water  conservation.  Watershed  management. 
Water  resources.  Water  resources  development, 
Multiple-purpose  projects,  Groundwater  basins, 
Water  sources,  Real  property,  Non-structural  alter- 
natives. 

Funds  appropriated  for  water  development  shall  be 
used  by  the  Department  of  Land  and  Natural 
Resources  only  for  the  acquisition  by  purchase  or 
exchange  of  any  land  or  interest  in  land  determined 
to  be  a  watershed  and  the  acquisition  by  con- 
demnation of  forest  reserve  easements.  Certain  ex- 
ceptions are  set  forth.  Forest  reserve  easements 
constitute  the  right  to  possession  and  control  of 
land  for  the  purpose  of  protecting  and  promoting 
forest  growth  and  protecting  surface  and  un- 
derground waters  from  pollution.  Such  easements 
encompass  the  right  to  exclude  the  owner  in  fee 
from  the  land.  Forest  reserve  easements  do  not 
deprive  the  owner  or  lessee  of  any  water  right  or 
the  right  to  enter  the  land  for  the  full  use  and  enjoy- 
ment of  any  water  right  or  any  other  rights  in  the 
land  as  long  as  reasonable  measures  are  taken  to 
prevent  water  pollution.  ( Robinson-Florida ) 
W7 1-1 2095 


RHONE-MEDITERRANEAN-CORSICA  BASIN 
AGENCY  (AGENCE  DE  BASSIN  RHONE- 
MEDITERRANEE-CORSE), 

Agence     de     Bassin     Rhone-Mediterranee-Corse, 

Paris  (France). 

For  primary  bibliographic  entry  see  Field  05G. 

W71-I2101 


EASTLAND  COURT  HEARS  WHITAKER  CASE. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 

Cross  Section,  V.  16,  N.  I.January  1970,  p.  1-2. 

Descriptors:   'Groundwater,   'Water  law,   'Legal 
aspects,  'Water  utilization,  'Values,  Groundwater 
mining.  Flooding,  Leases,  Fresh  water.  Irrigated 
land,  Texas,  Water  conservation.  Water  rights. 
Identifiers:  Texas  High  Plains. 

The  Eastland  Court  of  Civil  Appeals  ( 1  1  th  Court  of 
Civil  Appeals,  Texas)  enjoined  Sun  Oil  Company 
from  pumping  groundwater  to  be  used  in  water 
flooding  from  Whitaker's  land.  The  issue  concerns 
proper  interpretation  of  a  standard  oil  and  gas  lease 
executed  in  1946.  Sun  Oil  contends  that  the  use  of 
a  wood-coal  and  water-clause  in  the  lease, 
established  before  Whitaker  owned  the  land,  in- 
cludes use  of  groundwater  for  water  flooding. 
Whitaker  maintains  that  since  water  flooding  was 
not  practical  in  the  area  before  1948,  or  in  nearby 
areas  until  1 963,  Sun  has  no  right  to  fresh  water  for 
water  flooding.  Sun  stipulated  that  flooding  would 
use  35  percent  of  Whitaker's  fresh  water.  The  value 
of  agricultural  land  in  the  Texas  High  Plains  is  pro- 
portional to  available  groundwater.  A  decision 
favorable  to  Sun  would  cloud  the  title  of  ground- 
water rights  throughout  Texas.  ( Popkin-Arizona) 
W7I-12I02 


DISTRICT  PRESENTS  STATEMENT  BEFORE 
THE  TEXAS  WATER  RESOURCES  STUDY 
COMMITTEE. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 

Cross  Section,  Vol  16,  No  7,  July  1970,  p  3. 

Descriptors:  'Water  law,  'Political  aspects, 
'Water  requirements,  'Research  and  develop- 
ment, 'Financing,  Water  quality,  Costs,  Texas, 
Properties,  Riparian  rights,  Artificial  recharge, 
Ecology,  Environment,  Water  management  (Ap- 
plied), Water  resources  development,  Bonding, 
Public  benefits,  Irrigation  on  water.  Economics, 
Pollution  abatement,  Oil  industry,  Project  benefits. 
Identifiers:  'Codification,  'High  Plains  Un- 
derground Water  Conservation  District  No  1, 
♦Texas  Water  Resource  Study  Committee,  'Texas 
Water  Plan. 

A  statement  prepared  by  the  High  Plains  Un- 
derground Water  Conservation  District  No.  1  and 
submitted  before  the  Texas  Water  Resource  Study 
Committee  on  June  19,  1970,  is  presented.  The 
committee  established  by  House  Concurrent 
Resolution  12  of  the  61st  Legislature,  is  holding 
public  hearings  regarding  several  water  issues,  par- 
ticularly financing  and  scope  of  the  Texas  Water 
Plan.  The  statement  discusses  area  water  require- 
ments. State  Water  Law,  water-resources  research, 
financing,  water-quality  problems,  and  project- 
costs.  Groundwater  in  Texas  is  the  private  property 
of  the  landowner.  Texas  groundwater  laws  should 
be  recodified  without  substantive  changes. 
Research  in  artificial  recharge,  ecology,  environ- 
ment, and  water  management  should  be  supported 
and  reviewed  by  the  State.  Interim  financing  of 
water-resource  development  projects  is  necessary. 
Water  users  should  pay  for  part  of  public  funded 
projects  designed  for  their  benefit  and  the  total 
population  should  be  willing  to  share  irrigation 
water  costs  as  agriculture  is  the  dominant  econo- 
my. Methods  are  suggested  to  protect  groundwater 
quality  through  oil  well  design,  monitoring,  and 
abandonment. 
W71-12118 


MAN'S  PERPETUAL  QUEST  FOR  WATER, 

Geological     Survey,     Washington,     D.C.     Water 

Resources  Div. 

Raymond  L.  Nace. 

UNESCO  Courier,  June  1970,  p  4-1  1 .  8  fig. 

Descriptors:  'International  Hydrologic  Decade, 
•Water  resources  development,  'Natural 
resources,  'Water  utilization,  Water  demand, 
Water  quality.  Water  pollution.  Irrigation,  Flood 
plains,  Arid  lands,  Humid  areas,  Hydrologic  data. 
Flood  control.  Irrigation  programs,  Drainage  pro- 
grams. Desalination,  Water  reuse,  Meteorology. 
Identifiers:  'Historical  hydrology,  'Scientific 
hydrology,  'Water  crisis,  Chad  Basin  Project, 
Northern  Sahara,  Centre  for  Hydraulics  and  Ap- 
plied Hydrological  Research,  Hydrometeorology, 
Seine  River  (France),  Algerian  Sahara. 

The  historical  and  scientific  background  of  the  In- 
ternational Hydrologic  Decade  is  examined  with 
emphasis  on  international  cooperation  of  invento- 
rying fresh  water  resources  and  water  efficiency. 
Water  problems  include  space  and  time  distribu- 
tion of  water,  chemical  quality,  and  pollution.  Ir- 
rigation over  7,000  years,  flood  plains  and  cities, 
Greek  hydrology,  and  Roman  to  Renaissance  con- 
tributions are  reviewed.  A  world  water  budget  is 
developed  under  a  world  approach  to  the  water  cri- 
sis. Arid  and  humid  land  water  problems  are 
sketched.  Examples  of  international  cooperation 
include  the  Chad  Basin  Project,  groundwater 
resources  study  in  the  Northern  Sahara,  the  Centre 
for  Hydraulics  and  Applied  Hydrological  Research, 
and  numerous  flood  control,  irrigation,  drainage, 
hydrometeorological  and  saline-water  conversion 
activities.  Photographs  include  pancake  oases  in 
the  Algerian  Sahara,  Lake  Chad,  and  ancient  fog- 
garas  or  underground  tunnels.  (Popkin-Arizona) 
W71-12I24 
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OIL  HUMPS  STOP  AUTOMATIC  SPRINKLER. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 
For  primary  bibliographic  entry  sec  Field  03F. 
W7I    I  2  132 


THE  MANAGEMENT  OF  INTERNATIONAL 
COMMON  PROPERTY  RESOURCES, 

Washington  Univ.,  Seattle.  Dcpt.  of  Geography. 
William  M.  Ross. 

Geographical  Review,  Vol  61,  No  3,  p  325-33X, 
July  1971.  22  rcf. 

Descriptors:  'Natural  resources,  'International 
commissions,  'International  law,  'Exploitation, 
•Pollution,  International  waters.  International 
boundary  commission,  International  bound  and 
water  commission.  Foreign  countries,  Fisheries. 

Common  property  resources'  are  defined  as  those 
outside  the  jurisdiction  of  nation-states  or  as  those 
whose  fluidity  and  mobility  bring  them  under  the 
control  of  several  nations.  Poor  planning,  ineffi- 
cient exploitation  and  lack  of  cooperation  between 
concerned  nations  have  complicated  and  limited 
resource  usefulness  Nations  have  not  been  able  to 
maximize  resource  exploitation  by  cooperation, 
but  have  at  least  been  able  to  minimize  losses 
through  international  management  Common  pro- 
perty resources  may  be  viewed  in  2  ways:  extrac- 
tion of  resources,  such  as  oil  or  fish,  which  may  at 
times  be  uneconomical,  but  usually  adds  to  man's 
betterment,  and  addition  of  pollutants,  through 
which,  ultimately,  all  lose.  Various  international 
agreements  and  management  procedures  involving 
extractive  fisheries  are  reviewed.  Most  such  agree- 
ments involve  commissions  with  research  and 
recommendation  goals,  but  very  little  power  to  in- 
fluence policies  of  the  countries  involved. 
Cooperation  involving  pollution  problems  has  seen 
even  less  progress,  with  the  only  concrete  achieve 
merit  being  the  US-USSR  agreement  on  atmospher- 
ic nuclear  test  bans.  Air  and  water  pollution 
problems  have  been  largely  ignored.  The  absence 
of  defined  properly  rights  over  international  com- 
mon property  resources  combined  with  free  entry 
to  the  commons  have  resulted  in  national  policies 
oriented  only  toward  narrow,  self-interested 
economic  goals  The  major  problems  can  only  be 
solved  when  national  political  wills  arc  sufficiently 
strong  enough  to  suffer  sonic  loss  of  national 
sovereignty  in  the  interests  of  resource  conserva- 
tion through  international  cooperation.  (Cusey- 
Ari/.ona  I 
W7 1 -12 139 


MANAGING       THE      ENVIRONMENT:       NINE 
STATES  LOOK  FOR  NEW  ANSWERS, 

Smithsonian  Institution.  Washington.  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W7I-I2I44 


SURVEY  OF  NEBRASKA  WATER  LAW. 

Nebraska  Soil  and  Water  Conservation  Commis- 
sion, Lincoln 

Report  on  the  Framework  Study.  Appendix  D. 
State  Water  Plan.  Publication  No  I0ID,  June 
197  1.  I  17  p.  I  fig.  32  1  ret 

Descriptors:  'Nebraska.  'Water  pollution  control. 
'Water  resources  development.  'Pollution  abate- 
ment. Administrative  agencies.  Administration. 
Regulation.  Stale  governments.  Jurisdiction.  Water 
quality  control.  Water  pollution  treatment.  Water 
pollution.  Standards.  Local  governments,  Water 
ihxiiicts.  Judicial  decisions,  Watei  utilization. 
I  cgal  aspects.  Interstate  compacts.  Sewage 
disposal.  Waste  treatment 

Appended  to  a  comprehensive  siudv  of  Nebraska 
watei  management  is  a  survey  of  Nebraska  water 
law.  winch  provides  broad  coverage  of  the  laws. 
government  agencies,  and  programs  pertaining  to 
public  and  private  developments,  management. 
.mil  watei  use  A  summary  is  also  made  ol  in- 
terstate compacts  anil  court  devices  which  arc  illl 


portunt  to  water  resource  development  Ihc  main- 
tenance of  water  quality  in  the  stale  is  essentially 
the  responsibility  of  two  state  agencies.  The 
Nebraska  Soil  and  Water  Conservation  Commis- 
sion is  the  official  stale  water  quality  planning 
agency,  while  enforcement  of  water  quality  stan 
dards  is  the  responsibility  of  the  Department  of  En- 
vironmental Control.  Judicial  decisions  dealing 
with  the  maintenance  of  water  quality  are  based  al- 
most exclusively  on  the  doctrine  of  private 
nuisance  These  cases  are  summarized  Judicial  in- 
terpretation of  the  Water  Pollution  Control  Act  is 
yet  to  come.  A  summary  of  the  powers  and  duties 
of  the  various  state  agencies  is  provided.  The  activi- 
ties of  federal  agencies,  such  as  the  Environmental 
Protection  Agency  and  the  Water  Resources  Coun- 
cil, are  detailed.  State  sanitation  drainage  districts 
regulate  sewage  disposal.  Other  districts  and  local 
governmental  units  arc  described.  (Smiljanich- 
Florida) 
W71-12I45 


WATERS  AND  WATER  RIGHTS,  WATER  POL- 
LUTION AND  QUALITY  CONTROLS, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-12146 


WATER  POLLUTION  --  1970,  PART  2. 

For  primary  bibliographic  entry  see  Field  05G 
W7I-I2I47 


AQUACULTURE  AND  THE  LAW, 

Miami  Univ.,  Coral  Gables,  Fla.  School  of  Law. 
Edward  T   Kane. 
October  1969.  9X  p. 

Descriptors:  'Law  of  the  sea,  'Jurisdiction,  'Water 
rights,  'Aquiculture,  Oysters.  Federal  government. 
State  governments.  Governments.  Water  law. 
Legal  aspects.  International  law.  Public  rights. 
Economics,  Regulation.  Riparian  rights.  Aquatic 
animals,  Aquatic  productivity.  Estuaries,  Oceans, 
Fishing.  Navigation.  Recreation,  Water  quality 
control.  Federal  jurisdiction.  State  jurisdiction. 

Aquaeulture,  the  use  of  artificial  means  to  assist  the 
growth  and  development  of  aquatic  organisms, 
holds  promise  as  a  new  food  source  for  the  world 
community.  This  thesis  discusses  aquaeulture  in 
general  and  the  legal  problems  which  might  con- 
front aquaculturalists  in  pursuit  of  their  activities. 
The  methods  and  techniques  utilized  in  the  culture 
of  oysters,  shrimp,  plaice,  sole,  salmon,  and  trout 
arc  described,  as  well  as  variances  which  exist  in 
practices  between  different  countries  Jurisdiction 
over  the  high  seas  areas,  the  contiguous  zone,  and 
the  territorial  sea  and  internal  water  areas  is  con- 
sidered. Such  jurisdiction  is  vested  in  the  interna 
lional  community,  the  coastal  nations,  or  as  in  the 
United  States,  stale  governments  within  the  coastal 
nations.  Considered  next  are  the  conflicts  which 
might  arise  between  the  aquaculturist  and  riparian 
landowners  or  those  involved  in  navigation,  fishing, 
recreation,  ami  controlling  water  quality.  These 
conflicts  arc  discussed  in  detail  with  respect  to  the 
competing  rights  involved,  what  the  existing  law 
appears  to  he.  and  what  changes  in  the  law  are 
desirable  if  aquaeulture  is  to  be  encouraged.  (John- 
son-Florida) 
W7I-1214S 


THERMAL   POLLUTION:   A   POTENTIAL 
THREAT  TO  OUR  AQUATIC  ENVIRONMENT. 

Maryland  Univ..  College  Park.  Dept.  of  Mechani- 
cal Engineering. 

For  primary  bibliographic  entry  sec  Field  05C. 
W7I-I2I49 


THE  FEDERAL  GOVERNMENT  AND  EN- 
VIRONMENTAL CONTROL:  ADMINISTRA- 
TIVE REFORM  ON  THE  EXECUTIVE  LEVEL, 

Boston  Coll..  Mass.  School  ol  I  aw 

PctCf  A    Donovan 

Environmental  Affairs.  Vol   I,  No  2.  p  299  332. 

1971    34  p.  94  rcf. 


Descriptors  'Water  pollution  control.  'I.cgisla 
tion,  'Administrative  agencies.  'Pollution  abate 
ment.  Administrative  decisions.  Regulation 
Federal  government.  Administration,  Adoption  o 
practices,  Decision  making.  Supervisory  contrc 
(Power),  Water  quality  control.  Water  pollution 
Environment,  Political  aspects,  Institutions  Stat 
governments,  Local  governments.  Judicial  dcci 
sions.  Legal  aspects 
Identifiers:  'National  Environmental  Policy  Act. 

In  response  to  increased  concern  over  environmen, 
tal  pollution,  vast  administrative  reforms  have  becfc 
effectuated  at  the  national  level.  A  survey  is  mads 
of  these  developments,  with  particular  emphasis  oi 
the  National  Environmental  Policy  Act.  The  pur 
poses  and  policies  of  the  Act  are  reviewed  Sub 
stantive  duties  under  the  Act  arc  phrased  in  manda 
lory  terms,  intended  to  establish  a  restructuring  oi 
the  decision-making  process  and  accomplish  , 
reordering  of  priorities  Procedural  duties  am 
agency  review  of  existing  operations  arc  detailed 
The  duties  imposed  by  the  Act  should  be  legall 
cognizable  and  subject  to  judicial  review,  despit 
restrictive  court  rulings.  Under  expanded  concept' 
of  standing,  it  is  argued  that  representatives  of  th' 
public  have  standing  to  enforce  the  act  so  as  Id 
achieve  abatement  of  water  pollution  and  itl 
deleterious  effects.  Other  related  acts  and  agenc 
reorganization  indicate  a  national  approach  to  th« 
solution  of  water  pollution  control  and  other  en 
vironmental  problems,  along  with  a  recognition  a\ 
the  need  for  state  and  local  implementation  ol 
plans  Although  administrative  reform  alone  will 
not  solve  the  pollution  problem,  recent  cases  in 
dicate  that  the  provisions  of  the  acts  may  suppor 
citizen  participation  in  governmental  decision 
making  (Smiljanich-Florida) 
W7  I -I  2  I  50 


LAWS  OF  THE  UNITED  STATES  RELATING 
TO  WATER  POLLUTION  CONTROL  AND  EN 
VIRONMENTAL  QUALITY. 

U.S.  House  of  Representatives,  Washington,  D.Cl 
Committee  on  Public  Works 

Comm  on  Public  Works,  US  House  of  Represent! 
tives,  91st  Cong.  2d  Sess  (Comm  print  July  1970), 
265  p.  72  rcf. 

Descriptors:  'Federal  government.  'Water  pollu 
tion  control,  'Legislation.  'Water  quality.  Wale 
pollution.  Water  quality  control.  Water  pollution 
treatment.  Pollution  abatement.  Water  pollutioi 
sources.  Pollutants.  Administrative  agencies.  Oil 
Ships.  Standards.  State  governments.  Jurisdiction 
Waste  treatment.  Treatment  facilities,  Wasti 
disposal.  Sewage  disposal.  Legal  aspects.  Adminis 
tration.  Water  Quality  Act 

legislation  developed  by  the  Committee  on  Public 
Works  in  the  field  of  water  pollution  control  i: 
compiled  and  updated  in  this  Committee  print.  Thi 
national  water  pollution  control  program  received 
its  major  impetus  from  the  Federal  Water  Pollutioi 
Control  Act.  which  (  I  )  authorized  the  Surgeoi 
General  to  assist  in  and  encourage  state  studies  am 
plans,  interstate  compacts,  and  creation  of  uniforn 
state  pollution  laws;  and  (2|  established  uV 
Federal  Water  Pollution  Control  Advisory  Board 
The  various  amendments  to  the  Act  are  set  forth 
including  the  transfer  of  responsibility  to  the  Secre 
tary  of  Health.  Education,  and  Welfare  The  watei 
pollution  control  program  was  put  substantial!) 
into  present  shape  by  enactment  of  the  Watei 
Quality  Act  and  the  Clean  Waters  Restoration  Act 
which  required  approved  state  water  quality  stan 
dards.  I  he  acts  also  provided  for  research  ant 
development  giants,  seeking  better  pollution  con 
trol  measures  and  increasing  funding  for  scwagi 
treatment  works.  Later  water  quality  acts  include! 
major  innovations  in  laws  concerning  oil  pollutioi 
from  vessels  and  shore  facilities,  sewage  pollutioi 
from  vessels,  and  hazardous  discharges  into  puWit 
waters  Recently,  major  organizational  change 
have  been  required  by  the  National  Fnvironiucnt.i 
Policy  Act.  (Sin  1 1  junich- Florida  I 
W7  1-12  I. 5  1 
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WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


rHE  ENVIRONMENTAL  LAW  HANDBOOK, 

Interstate  Sanitation  Commission,  New  York. 

N.  J.  Landau,  and  P.  D.  Rheingold. 

New  York.  Ballantine  Books,  1 97 1 .  496  p,  I  79  rcf. 

Descriptors:  *Watcr  pollution  control,  'Public 
ights,  'Remedies,  'Pollution  abatement,  Water 
quality  control.  Water  pollution,  Water  pollution 
iourccs.  Water  pollution  effects.  Federal  govern- 
ment. State  governments,  Local  governments,  Mu- 
licipal  wastes.  Industries,  Legislation,  Judicial 
lecisions.  Federal  jurisdiction.  Riparian  rights,  So- 
:ial  participation.  Air  pollution,  Environmental  cf- 
ccts.  Thermal  pollution.  Legal  aspects.  Public 
icalth.  Pollutants. 

ritizen  suits  by  private  individuals  and  organiza- 
ions  have  proved  effective  in  forcing  abatement  of 
water  pollution  and  other  forms  of  environmental 
legradation.  An  outline  of  environmental  law  is 
liven  in  order  to  provide  citizens  with  information 
in  how  the  legal  process  can  be  used  to  improve 
he  environment.  Legal  concepts  and  basic  actions 
thich  can  be  used  to  abate  pollution  arc  outlined. 
\n  analysis  of  the  written  laws,  especially  federal 
tatutcs,  demonstrates  that  these  statutes,  which 
orm  the  basis  of  governmental  power  to  deal  with 
lollution,  also  make  available  to  private  citizens 
emedies  for  pollution  abatement.  Leading  cases 
re  discussed,  and  leading  legal  articles  arc  sum- 
narized.  Present  suits  against  industry  and  the 
overnment  in  the  area  of  water  pollution  arc 
letailcd  in  order  to  demonstrate  the  various 
ncthods  available  to  the  private  citizen.  Methods 
if  proof  in  pollution  cases  including  use  of  expert 
cstimony  and  depositions  to  force  the  polluter  to 
eveal  the  extent  of  is  pollution.  It  is  no  longer 
icccssary  to  wail  for  government  to  act  to  alleviate 
he  effects  of  water  pollution.  Citizens,  using  the  in- 
armation  in  this  book,  can  bring  power  to  bear  on 
he  problem.  (Smiljanich -Florida) 
V7I-I2I52 


VATER    QUALITY    CONTROL    (DESIGNATED 
JSES  AND  CRITERIA). 

'ennsylvania  Sanitary  Water  Board,  Harrisburg. 
or  primary  bibliographic  entry  sec  Field  05G. 
V71-I2I53 


VATER     POLLUTION     CONTROL     (DEPART- 
MENT    OK     DEFENSE     WATER     POLLUTION 
iBATEMENT  PROCEDURES). 
Apartment  of  Defense,  Washington.  DC. 
or  primary  bibliographic  entry  see  Field  05G. 
V7  I- 12  154 


IVAI.UATION  OF  PRELIMINARY  APPLICA- 
TIONS FOR  BASIC  WATER  AND  SEWER 
ACUITIES  GRANTS. 

or  primary  bibliographic  entry  sec  Field  05G. 
Y71-I2I55 


RKVENTING    AND    CONTROLLING     POLLU- 
ION  OF  THE  POTOMAC  RIVER. 

■Uriel   of  Columbia  City  Council.   Washington, 

».C. 

or  primary  bibliographic  entry  see  Field  05G 

lr71-12l5o 


OWKR  OF  STATE  OF  INDIANA  TO  PREVENT 
OLI.UTION  OF  THE  OHIO  RIVER. 

or  primary  bibliographic  entry  sec  Field  05G. 
H  I- 12  157 


VATER      POLLUTION      CONTROL      IN      NEW 
ORK. 

or  primary  bibliographic  entry  see  Field  05(5. 
V7I-I2  158 


VATER  QUALITY  MANAGEMENT. 

or  primary  bibliographic  entry  see  Field  05G. 
Y71-I2159 


SOLID  WASTE  DISPOSAL, 

For  primary  bibliographic  entry  sec  Field  05G. 
W71-I2160 


FEDERAL     INVOLVEMENT     IN     POLLUTION 
CONTROL, 

For  primary  bibliographic  entry  sec  Field  05G. 
W7  1-12161 


THE  LEGISLATIVE  PROCESS, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-12I62 


OBSERVATIONS    ON    FLORIDA'S    AQUACUL- 
TURE  LAW, 

Dorian  Cowan. 

Remarks,  TRIGOM  Conference  on  Aquaculturc, 

Durham,  New  Hampshire  (October  22,  1970).  7  p. 

Descriptors:  'Florida,  'Aquiculturc,  'Legal 
aspects,  'Administrative  agencies.  Federal  govern- 
ment. State  governments.  Navigation,  Warning 
systems.  Non-consumptive  use.  Navigable  waters. 
Agriculture,  Riparian  rights.  Facilities,  Remedies, 
Leases,  Exploitation,  Water  law.  Legislation,  Ad- 
ministrative decisions.  Water  pollution  sources, 
Water  pollution.  Water  pollution  control.  Regula- 
tion. 
Identifiers:  'Constitutionality. 

Florida,  the  first  state  to  adopt  legislation  to 
authorize  aquaculturc  in  the  water  column,  gave  in- 
sufficient consideration  to  the  totality  of  legal  con- 
sequences of  aquacultural  enterprises.  The  new  law 
fails  to  require  aquacullurists  to  acquire  a  permit 
from  the  Corps  of  Engineers,  although  state 
aquaculturc  is  clearly  subservient  to  the  federal 
navigational  power.  Since  lights  are  not  required  to 
mark  leased  areas  at  night,  fenced  areas  may  be 
navigational  hazards.  Furthermore,  where  the 
aquacultural  activity  interferes  with  vested  riparian 
rights,  there  may  be  an  unconstitutional  taking 
without  compensation.  The  new  aquaculturc  law 
also  fails  to  prohibit  the  use  of  harmful  chemicals 
and  other  chemicals  in  connection  with  aquacul- 
turc. The  public  notice  and  hearing  provisions  of 
the  law  allow  property  owners  within  1000  feci  of 
the  project  to  enter  objections;  this  limitation  fails 
to  provide  a  proper  forum  for  considerations  of  the 
views  of  other  affected  interests,  such  as  fishermen. 
Aquaculturc  requires  extensive  on-shore  installa- 
tions, but  the  Florida  law  fails  to  permit  county 
authorities  to  disapprove  of  these  facilities.  The  act 
also  has  no  affirmative  requirement  for  competitive 
bidding  on  aquaculturc  leases.  Finally,  the  law  may 
be  an  unconstitutional  exploitation  of  state  proper- 
ty for  private  use.  unless  each  lease  is  found  to  be  in 
the  public  interest.  (Hart-Florida) 
W7  1-1  2  163 


MINE   DRAINAGE  CONTROL  MEASURE  AND 
MINE  WASTE  CONTROL  PROGRAM. 

Illinois  Dept    of  Public  Health.  Springfield.  Div.  of 
Sanitary  Engineering. 

For  primary  bibliographic  entry  sec  Field  05G. 
W7 1  - 1 2 1 64 


WATER  QUALITY  CRITERIA  ON  INTER  AND 
INTRA  STATE  STREAMS. 

West   Virginia  Dept    of  Natural  Resources.  Char- 
leston   Div.  of  Water  Resources. 
For  primary  bibliographic  entry  sec  Field  05G. 
W7  1-12 1 65 


THE  ENVIRONMENT:  WHAT  ILLINOIS  STATE 
GOVERNMENT  IS  DOING  ABOUT  IT, 

Illinois  Environmental  Protection  Agency.  Spring- 
field 

R    IS  Ogilvie. 
No  dale.  4  p. 

Descriptors:  'Illinois.  'Water  pollution  control. 
'Pollution  abatement.  'Administrative  agencies. 
Water    pollution.    Air    pollution.    Water    pollution 


sources.  Water  pollution  treatment.  State  govern- 
ments, Planning,  Pollutants,  Regulation,  Adminis- 
tration, Sewage  treatment.  Thermal  pollution. 
Water  quality  control.  Economic  impact.  Financ- 
ing, Government  finance.  Legal  aspects.  Treatment 
facilities.  Municipal  wastes. 

A  short  summary  is  provided  of  current  state  pollu- 
tion problems  and  programs  for  pollution  abate- 
ment. The  State  Environmental  Protection  Agency 
controls  air,  water,  land,  and  noise  pollution,  as 
well  as  protecting  public  water  supplies.  The  Anit- 
Pollution  Bond  Act  provides  state  financing  to 
assist  local  governments  in  constructing  municipal 
sewage  treatment  and  solid  waste  facilities.  The 
Pollution  Control  Board  adopts  regulations  of 
general  applicability  limiting  pollution  and  imposes 
penalties  on  discovered  violators.  Regulations  per- 
taining to  water  have  been  tightened.  Mercury  pol- 
lution is  a  current  problem.  The  Institute  for  En- 
vironmental Quality  is  the  center  for  state  environ- 
mental research  and  planning.  Institute  projects  in- 
clude studies  of  environmentally  sound  state 
purchasing,  the  use  of  sewage  sludge  to  reclaim 
land,  securing  combined  sewer  overflows,  and  up- 
grading state  powcrplants.  Pollution  is  a  highly 
complex  social  and  legal  problem,  but,  above  all,  it 
is  an  economic  problem.  The  cost  of  cleaning  up 
our  environment  will  not  be  small,  yet  the  cost  of 
not  facing  our  task  will  be  much  greater.  (Smil- 
janich-Florida) 
W7  1-12  166 


CONTROL  OF  INDUSTRIAL  WATER   POLLU- 
TION IN  NEW  MEXICO, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-12I67 


FEDERAL  WATER  POLLUTION  CONTROL 
ACT  AS  APPLIED  TO  THE  CITY  AND  COUNTY 
OF  HONOLULU, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-I2I6X 


STATEWIDE  STANDARDS  AND  CRITERIA 
FOR  MANAGEMENT  OF  FLOOD  PLAINS 
AREAS  OF  MINNESOTA. 

Minnesota  Dept.  of  Natural  Resources.  St  Paul 
For  primary  bibliographic  entry  see  Field  06F. 

W7  I- 1  2  169 


POLLUTION       CONTROL:       WHY       HAS       IT 
FAILED, 

For  primary  bibliographic  entry  sec  Field  05G. 
W7I-I2I70 


IMPLEMENTING     PUBLIC     WATER     SUPPLY 
REGULATIONS, 

For  primary  bibliographic  entry  sec  Field  05F. 
W7  1-12171 


WILL  WE  EVER  HAVE  CLEAN  WATER, 

For  primary  bibliographic  entry  see  Field  05G 
W7I-I2I72 


THE    COORDINATED     PROGRAM     FOR    THE 
WATER  RESOURCES  OF  NEW  YORK  STATE. 

New  York  State  Water  Resources  Commission,  Al- 
bany. Div.  of  Water  Resources 
For  primary  bibliographic  entry  see  Field  06B. 
W7  1-12  173 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS:  ROCK  RIVER,  FOX  RIVER,  DES 
PLAINES  RIVER.  KANKAKEE  RIVER,  AND 
CERTAIN  NAMED  INTERSTATE  TRIBUTA- 
RIES). 

Illinois  Sanitary  Water  Hoard.  Springfield. 
For  primary  bibliographic  entry  sec  Field  05G. 
W7I-I2I74 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS,  MISSISSIPPI  RIVER  COMMON 
BOUNDARY  BETWEEN  ILLINOIS  AND  IOWA). 

Illinois  Sanitary  Water  Board,  Springfield. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-12175 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS,  MISSISSIPPI  RIVER  BETWEEN  IL- 
LINOIS AND  MISSOURI). 

Illinois  Sanitary  Water  Board,  Springfield. 
For  primary  bibliographic  entry  see  Field  OSG. 
W71-12176 


MUNICIPAL  POWERS  UNDER  HOME  RULE 
CHARTERS. 

Texas  Civil  Statutes  Ann  art  1 1 75  (1963)  as 
amended  (Supp  1970). 

Descriptors:  'Texas,  'Public  utilities,  'Water  pol- 
lution control,  'Local  governments.  Legislation, 
Public  health.  Zoning,  Regulation,  Water  pollution 
sources.  Sewers,  Drains,  Storm  drains.  Sewage 
disposal,  Water  supply,  Reservoirs,  Streams,  Water 
sources.  Pollution  abatement.  Municipal  wastes, 
Treatment  facilities.  Cities,  Eminent  domain. 

By  the  adoption  of  a  home  rule  charter,  a  Texas 
municipality  may  exercise  the  following,  among 
many,  enumerated  powers:  ( 1 )  condemn  private 
property  for  the  construction  of  sewer  systems, 
disposal  plants,  storm  drains,  reservoirs, 
watersheds,  wells,  and  other  water  supply  sources; 
(2)  define  and  prohibit  nuisances  and  the  pollution 
of  streams,  drains,  and  water  sources  and  provide 
for  the  policing  of  the  same;  (3)  require  the 
erection  of  a  sanitary  sewer  with  property  owners 
being  required  to  connect  in  order  to  avoid  pollut- 
ing water  sources;  and  (4)  promote  public  health 
by  summarily  abating  and  removing  nuisances. 
(Rees-Florida) 
W7I-I2I78 


ENVIRONMENTAL  PROTECTION  ACT. 

FlaLaws,Ch71-343(l97l). 

Descriptors:  'Florida,  'Legal  aspects,  'Adminis- 
trative agencies,  'Remedies,  Water  pollution  con- 
trol. Water  pollution,  Regulation,  State  govern- 
ments. Adjudication  procedure.  Judicial  decisions, 
Legislation,  Pollution  abatement.  Costs,  Local 
governments. 

The  department  of  legal  affairs,  any  political  sub- 
division of  the  state,  or  any  citizen  of  the  state  may 
seek  an  injunction  against  any  governmental  agen- 
cy charged  with  enforcing  laws  or  regulations  for 
the  protection  of  the  state's  natural  resources,  to 
compel  such  governmental  authority  to  enforce 
such  laws  or  regulations.  The  same  class  of  com- 
plainants may  seek  to  enjoin  the  violation  by  any 
party  of  such  laws  and  regulations.  The  department 
of  legal  affairs  may  intervene  for  the  state.  Condi- 
tions precedent  to  suit  are:  ( 1 )  a  verified  complaint 
outlining  the  manner  in  which  the  complaintant  is 
being  affected,  (2)  transmission  of  the  complaint 
by  the  governmental  agency  to  the  alleged  of- 
fender, and  (3)  failure  of  the  agency  to  act  within 
30  days.  No  action  may  be  maintained  if  the  person 
or  governmental  agency  charged  is  acting  in  com- 
pliance with  a  current  valid  permit.  The  prevailing 
parties  in  action  under  this  statute  arc  entitled  to 
costs  and  attorney  fees.  The  court  may  grant  an  in- 
junction with  conditions  imposed  as  allowed  by  law 
or  the  regulations  of  a  state  or  local  agency.  In  any 
administrative  licensing  hearing  the  aforesaid  per- 
sons and  entities  may  intervene  after  filing 
pleadings  asserting  that  the  proposed  activity  will 
injure  the  environment.  (Rees-Florida) 
W7I-I2I79 


6F.  Nonstructural  Alternatives 


FLOOD  PLAIN  INFORMATION,  MAUNABO 
RIVER,  VICINITY  OF  MAUNABO,  PUERTO 
RICO. 

Corps  of  Engineers,  Jacksonville,  Fla. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-1I786 


FLOOD  PLAIN  INFORMATION,  LIMESTONE 
CREEK,  MANLIUS  TOWNSHIP,  ONODAGA 
COUNTY,  NEW  YORK. 

Corps  of  Engineers,  Buffalo ,  N .  Y . 

For  primary  bibliographic  entry  see  Field  04A. 

W7I-1179I 


FLOOD  PLAIN  INFORMATION,  NEW  RIVER, 
BAYOU  FRANCOIS  AND  BLACK  BAYOU, 
GONZALES  AREA,  LOUISIANA. 

Pyburn  and  Odom,  Baton  Rouge,  La. 

For  primary  bibliographic  entry  see  Field  04A. 

W7 1-1  1997 


THE  FEDERAL  GOVERNMENT  AND  EN- 
VIRONMENTAL CONTROL:  ADMINISTRA- 
TIVE REFORM  ON  THE  EXECUTIVE  LEVEL, 

Boston  Coll.,  Mass.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-12150 


STATEWIDE  STANDARDS  AND  CRITERIA 
FOR  MANAGEMENT  OF  FLOOD  PLAINS 
AREAS  OF  MINNESOTA. 

Minnesota  Dept.  of  Natural  Resources,  St  Paul. 

Minnesota  Regulations,  Ch  7,  1970.  20  p. 

Descriptors:  'Minnesota,  'Flood  plains,  'Flood 
plain  zoning,  'Regulation,  Flood  protection, 
Floodways,  Standards,  Flood  control.  Building 
codes,  Warning  systems,  State  governments,  Local 
governments,  Administration,  Hydraulics, 

Hydrologic  aspects,  Water  pollution.  Water  pollu- 
tion control,  Waste  treatment. 

These  regulations  establish  minimum  flood  plain 
management  standards  which  apply  to  land  ad- 
jacent to  all  watercourses  of  the  state  unless  other- 
wise provided.  The  standards  for  the  management 
of  flood  prone  areas  and  uses  located  therein  per- 
tain to  all  watercourses  where  the  drainage  area  is 
over  two  square  miles  and  where  the  commissioner 
finds  other  watercourses  creating  significant  flood 
hazards.  Technical  standards  are  stated  for  deter- 
mination of  extreme  flooding  events,  flood 
frequency  techniques,  and  hydrologic  and  hydrau- 
lic techniques.  Permitted  land  uses  for  floodways 
are  enumerated.  Supplemental  measures  for  flood 
plain  management  should  be  included  in  local 
governmental  programs  and  adopted  in  addition  to 
local  zoning  ordinances  where  sufficient  technical 
data  and  resources  arc  available.  Such  standards  in- 
clude subdivision  regulations,  building  codes,  sani- 
tary regulations,  warning  signs  and  public  informa- 
tion regulations,  and  measures  for  flood  control. 
All  state  and  local  governmental  units  must  apply 
the  standards  in  the  construction  of  facilities.  Vari- 
ance is  allowed  where  it  appears  that  by  reason  of 
exceptional  circumstances  strict  enforcement 
would  cause  undue  hardship  and  strict  conformity 
would  be  impractical.  Sanitary  regulations  must 
provide  measures  to  prevent  introduction  of  pollu- 
tants into  flood  waters.  (Shelnut-Florida) 
W7I-I2I69 


6G.  Ecologic  Impact  of 
Water  Development 


A  STUDY  OF  SUBMERGED  DREDGE  HOLES 

IN  NEW  JERSEY  ESTUARIES  WITH  RESPECT 

TO  THEIR  FITNESS  AS  F  INF  ISH  HABITAT, 

New  Jersey  Dept.  of  Conservation  and  Economic 

Development,  Trenton.   Nacote  Creek   Research 

Station. 

Walter  S.  Murawski 

Miscellaneous  Report  No  2  M,  Oct  1969.  32  p,  6 

tab,  3  ref,  2  append. 

Descriptors:  'Aquatic  habitats,  'Deep  water 
habitats,  'Dredging,  'Fish,  'Aquatic  environment, 
•New  Jersey,  'Water  quality.  Marsh  management, 
Habitats,  Overwintering  sites,  Biomes,  Ecology, 
Environmental  effects,  Potholes,  Fish  manage- 
ment. Fish  establishment,  Estuarine  fisheries, 
Marine  fisheries,  Fish  behavior. 
Identifiers:  'Dredge  holes,  'Dredging  effects. 

Thiry-eight  submerged  dredge  holes  in  New  Jersey 
estuaries  were  examined.  Water  quality  parameters 
recorded  were  temperature,  salinity,  dissolved  ox- 
ygen concentration  and  hydrogen  sulfide  concen- 
tration. The  bottom  muds  of  33  of  these  holes  were 
examined  for  their  invertebrate  fauna.  Of  the  38 
holes,  21  had  dissolved  oxygen  and/or  hydrogen 
sulfide  conditions  in  their  bottom  waters  that  could 
not  sustain  healthy  fish  life.  Of  the  33  holes  ex- 
amined for  invertebrate  fauna,  20  lacked  any  bot- 
tom invertebrates.  High  amounts  of  organic  matter 
and  high  concentrations  of  soluble  ferrous  and 
manganese  ions  in  the  muds  were  associated  with 
stagnant  holes.  The  reasons  given  for  the  cause  of 
stagnation  of  these  holes  include:  ( 1 )  great  depth 
relative  to  the  surrounding  water,  (2)  intrusion  of 
poor  quality  groundwater,  (3)  high  accumulation 
of  detritus,  and  (4)  prevention  of  mixing  by  the 
wind  because  of  the  sheltering  effect  of  the 
shoreline.  (LeGore-Washington) 
W71-I1649 


PUBLIC    HEALTH    ASPECTS   OF   IODINE-129 
FROM  THE  NUCLEAR  POWER  INDUSTRY, 

For  primary  bibliographic  entry  see  Field  05B. 
W71-1I666 


DARIENITA'S  DIETARY  (BIOENVIRONMEN- 
TAL  AND  RADIOLOGICAL-SAFETY  FEASI- 
BILITY  STUDIES.  ATLANTIC-PACIFIC 

CANAL), 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-11671 


ECOLOGY  AND  RESOURCE  ECONOMICS:  AN 
INTEGRATION  AND  APPLICATION  OF 
THEORY  TO  ENVIRONMENTAL  DILEMMAS, 

Oak  Ridge  National  Lab.,  Tenn. 
Duane  Chapman,  and  Robert  V.  O'Neill. 
Available   from   NTIS   as  ORNL-4641,   $3.00  in 
paper    copy,    $0.95    in    microfiche.    ORNL-4641 
(Reprinted    as    ORNL-NSF-EP-4,    April     1971), 
December  1970.  36  p,  3  fig,  7  tab.  10  ref. 

Descriptors:  'Ecology,  'Economics,  'Resources, 
Pollution  abatement.  Electric  power  costs.  Public 
benefits.  Sites,  Environmental  engineering,  En- 
vironmental effects,  Optimization,  Resource  allo- 
cation. Economic  efficiency. 

A  hierarchical  classification  scheme  has  been  used 
to  develop  the  concept  of  a  functional  system  link- 
ing relevant  knowledge  in  both  economics  and 
ecology.  As  an  example,  power  production  is 
described  within  a  matrix  consisting  of  (a)  five 
energy  sources,  (b)  six  stages  of  production  and 
distribution,  and  (c)  their  interactions  with 
ecosystems  and  nonmarket  costs.  Nonmarket  costs 
arc  the  basis  for  anticipating  divergence  between 
social  and  market  equilibria:  examples  are 
brownouts,  power  plant  siting  controversies,  and 
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rarious  forms  of  pollution.  The  theory  of  expected 
itility  maximization  is  used  herein  to  suggest  that 
incertainty  pertaining  to  power  needs  increases  the 
expected  social  cost  of  new  capacity.  We  conclude 
kith  the  suggestion  that  this  research  may  serve  as 
in  introduction  to  a  comprehensive  analysis  of 
tower  production  and  public  policy.  (Bopp-NSIC) 
V71-1 1673 


'HE  GREAT  ENVIRONMENTAL  DEBATE  AND 
HE  POWER  INDUSTRY. 

EEE  Power  Engineering  Society. 

1  M  3 1  -PWR,  Spec  Publ  No  1 ,  Institution  of  Elec- 
ical  and  Electronics  Engineers,  Power  Engineer- 
ig  Section,  1 970.  29  p,  3  fig,  6  tab,  1 1  ref. 

•escriptors:  'Environmental  effects,  Environmen- 
il  engineering.  Costs,  *  Electric  power  industry. 
Pollution  control.  Aesthetics,  *  Environments, 
Technology,  Electric  power  production,  Research 
nd  development.  Water  pollution.  Economics, 
olicies.  Transmission  (Electrical),  Population 
rowth.  Planning,  Nuclear  energy.  Thermal  pollu- 
on,  Air  pollution, 
lentifiers:  Power  spectra. 

he  electric  power  industry  faces  the  dilemma  of 
ipplying  ever-increasing  quantities  of  electric 
lergy  vital  to  mankind  while,  at  the  same  time, 
>ntrolling  to  viable  limits  pollution  of  the  environ- 
ent.  The  importance  and  significance  of  energy 
id  electric  energy  in  our  society  are  discussed. 
isic  choices  to  be  adopted  toward  development  of 
program  of  compatibility  between  energy  use  and 
protected  viable  environment  are:  ( I )  a  commit- 
ent  to  stop  abuse  of  our  environment;  (2)  rejec- 
>n  of  the  contention  that  the  earth  is  doomed;  ( 3 ) 
>  panic-accept  the  job  and  do  it  without 
ocrastination;  (4)  determine  how  and  proceed  to 
verse  the  trend  of  environmental  deterioration; 
)  clean  up  accumulated  damage;  (6)  accept  the 
ct  that  the  work  involved  will  be  expensive  and 
ke  time,  maybe  30  yr  or  more;  and  (7)  continue 
be  even  stronger  than  we  now  are— spiritually, 
hically,  productively,  and  with  unremitting  dedi- 
tion.  A  program  of  action  to  implement  a  broad- 
ge  public  policy  in  electric  power  is  outlined. 
jmments  by  panelists  and  audience  participation 
e  included.  (USBR) 
71-11820 


EASURING  THE  INTANGIBLE  VALUES  OF 
VTliRAL  STREAMS,  PART  I:  APPLICATION 
f  THE  UNIQUENESS  CONCEPT. 

mtucky  Water  Resources  Inst.,  Lexington. 
hn  A.  Dearinger,  and  George  M.  Wollwine. 
mailable  from  the  National  Technical  Information 
rvice  as  PB-202  416,  $3.00  in  paper  copy,  $0.95 
microfiche.  Research  Report  No.  40,  June  1971, 
p,  5  fig,  14  tab,  35  ref.  OWRR  Project  B-015-KY 

tscriptors:  *  Natural  streams,  'Evaluation, 
sthetics,  'Natural  resources,  Streams,  Rivers, 
enery,  *Wildrivers,  'Kentucky,  Land  use.  Water 
ality.  Environmental  effects,  Environment, 
intifiers:  'Uniqueness  concept,  'Scenic  rivers, 
stern  Coal  Field  (Kentucky),  Western  Coal  Field 
entucky).  Quantitative  evaluations. 

e  'uniqueness  concept'  to  the  quantification  of 
i  intangible  values  of  natural  streams.  The 
thodology  is  based  on  procedures  developed  by 
na  B.  Leopold  and  Maria  O.  Marehand  of  the  U. 
Geological  Survey.  (See  W69-00702  and  W70- 
101).  It  involves  the  evaluation  of  a  set  of 
iracteristics  or  factors  for  selected  stream  sites, 
e  present  study  utilized  an  inventory  of  fifty-four 
tors  which  were  evaluated  for  each  study 
sam.  The  inventory  was  divided  into  five  factor 
lups:  Physical  Measures,  Land  Use  Measures, 
iter  Quality  Measures,  Disvalues  and  Esthetic 
pression  Measures.  Two  types  of  streams  were 
died:  Preference  streams  and  Randum  streams, 
teen  Preference  streams  were  selected  from  lists 
wild,  scenic  and  recreational  streams  prepared 


by  two  state  agencies.  Forty-two  Random  streams 
were  selected,  using  a  random  number  table,  from 
a  small  watershed  inventory  prepared  by  the  U.S. 
Soil  Conservation  Service.  The  sampling  process 
insured  that  streams  be  selected  from  each  of  the 
eight  physiographical  regions  of  Kentucky.  Thus,  a 
total  of  fifty-eight  streams  were  studied.  Conclu- 
sions reached  were:  ( 1 )  The  'uniqueness  ratio'  con- 
cept can  successfully  be  used  to  evaluate  'relative 
uniqueness'  within  a  group  of  streams.  (2)  Higher 
values  of  the  'total  uniqueness  ratio'  were  obtained 
for  those  streams  that  were  in  'bad'  condition  or 
that  had  been  abused  by  man's  activities  than  for 
those  streams  that  were  of  relatively  high  quality. 
(3)  Some  of  the  streams  ranking  highest  in  'total 
uniqueness'  were  those  situated  in  highly 
developed  areas,  an  indication  of  the  essentially 
rural  nature  of  the  state  of  Kentucky  and  the  effects 
of  development  and  urbanization  on  the  environ- 
mental quality  of  small  watersheds.  (4)  Streams 
located  in  the  Eastern  Coal  Field  generally 
represented  the  most  natural,  rugged,  and  esthetic 
streams  of  the  study.  (5)  The  streams  located  in  the 
Western  Coal  Field  generally  represented  the  most 
highly  exploited  and  least  esthetic  streams  of  the 
study. 
W71-11859 


PALEOECOLOGY  OF  SHELL  MOUNDS  AT 
OTUMA,  PERU, 

Florida  Atlantic  Univ.,  Boca  Raton;  and  Rutgers- 

The  State  Univ.,  New  Brunswick,  N.J.  Dept.  of 

Geography  and  Geology. 

A.  K.  Craig,  and  N.  P.  Psuty. 

Geographical  Review,  Vol  61,  No  1,  p  125-132, 

January  1971.4  fig,  8  ref. 

Descriptors:  'Paleoclimatology,  'Ecology, 
'Shores,  'Arid  lands,  'Geomorphology,  Lagoons, 
Climatic  data,  On-site  investigations,  History, 
Human  resources,  Habitats. 

Identifiers:  'Peru,  'Paleoecology,  'Shell  mounds, 
'Atacama  Desert. 

Otuma  is  a  raised  coastal  embayment  or  lagoon 
floor  encompassing  about  2.5  square  miles  of  ex- 
tremely arid  wasteland  along  the  south-central 
coast  of  Peru  where  precipitation  records  indicate 
a  mean  annual  rainfall  of  1-2  inches/year.  The  em- 
bayment was  apparently  used  by  early  man  until 
about  3600  B.P.  when  the  lagoon  was  stranded  by  a 
sudden  uplift  that  destroyed  it's  shellfish  beds, 
causing  aboriginal  abandonment.  Vegetation  and 
wind  erosion  are  lacking,  so  the  habitation  sites 
(sheel  mounds),  and  their  geomorphic  associations 
are  well  preserved.  Form  assemblages  at  the 
modern  shoreline  indicate  that  all  displacements 
are  solely  the  product  of  tectonic  mobility.  At  least 
31  conspicuous  shell  mounds  (conchales)  are 
located  resting  on  shale  bedrock  around  the  6-mile 
perimeter  of  the  dry  lagoon  bed.  Each  mound  con- 
sists of  uncompacted  masses  of  scallop  valves 
loosely  held  in  a  matrix  of  sand  and  windblown  silt. 
The  uniformity  of  the  material  is  striking  and  there 
appears  to  be  no  significant  interruption  of  the 
conchales  with  time.  Pottery  remains,  lithologic  ar- 
tifacts and  domesticated  plant  materials  are 
strikingly  rare  or  lacking.  Surface  examinations  in- 
dicate the  mounds  were  not  used  as  burial  sites.  In 
view  of  the  physiological  problems  presented  by  an 
all-scallop  diet  and  the  probable  lack  of  potable 
water,  it  is  felt  that  the  site  may  represent  a  regu- 
larly frequented  fishing  camp.  Since  the  scallop 
valves  are  too  large  to  be  transported  from  their 
present  site  by  eolian  activity  alone,  indicating  their 
former  ecological  habitat  is  identical  with  their  cur- 
rent habitat.  It  appears  that  the  present  inhospitali- 
ty  of  the  Peruvian  coast  is  not  the  result  of  climatic 
degeneration.  The  past  sources  of  fresh  water  are 
unknown.  (Casey- Arizona) 
W7I-12108 


WINDMILLS,  PLAINS,  AND  PEOPLE, 

Texas  Tech.  Univ.,  Lubbock. 

David  B.  Gracy,  II. 

Cross  Section,  Vol  16,  No  9,  September  1970,  p  3- 

4.  3  fig. 
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Descriptors:     'History,     'Water    wells,     'Water 
supply,    'Water    resources    development,    'Cul- 
tivated lands,  Texas,  Costs,  Groundwater,  Riparian 
rights,  Arid  lands.  Irrigation  practices. 
Identifiers:  'Windmills,  Semi-arid  lands. 

The  cultural  history  of  the  windmill  well  in  West 
Texas  is  discussed.  Mills  made  the  arid  and  semi- 
arid  west  inhabitable.  The  average  mill  cost  $1000 
to  $2000  installed,  with  a  higher  price  for  the  initial 
well  on  a  range.  The  first  Texas  mills  were  installed 
after  1 880,  and  quickly  became  common.  Mills 
were  a  sign  of  human  habitation,  and  provided  a 
dependable  water  supply.  Windmills  brought 
peaceful  coexistence  because  groundwater  be- 
longed to  the  landowner  under  the  riparian  rights 
doctrine.  The  mill  is  passing  into  a  chapter  of 
western  folklore.  (Popkin-Arizona) 
W71-12138 


MANAGING      THE      ENVIRONMENT:      NINE 
STATES  LOOK  FOR  NEW  ANSWERS, 

Smithsonian  Institution,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 

W71-12144 


LAWS  OF  THE  UNITED  STATES  RELATING 
TO  WATER  POLLUTION  CONTROL  AND  EN- 
VIRONMENTAL QUALITY. 

U.S.  House  of  Representatives,  Washington,  D.C. 

Committee  on  Public  Works. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-12151 


07.  RESOURCES  DATA 
7A.  Network  Design 


SAMPLED     DATA     RECONSTRUCTION     ER- 
RORS, 

Arizona  Univ.,  Tucson. 

John  V.  Wait. 

Instruments  and  Control  Systems,  Vol.  43,  No  6   p 

1 27- 1 29,  June  1 970.  4  fig,  5  tab,  9  ref. 

Descriptors:  'Data  transmission,  'Sampling,  Moni- 
toring, Data  collections,  Data  processing. 

Electronic  measurement  systems  generally  are 
hybrid  systems  consisting  of  analog  and  digital 
equipment  which  sample  a  continuous  signal  and 
reconstruct  the  data  to  produce  the  continuous 
signal.  Since  reconstruction  is  based  upon  a  rela- 
tively few  values,  there  are  errors  in  the  recon- 
structed plots  which  may  be  quite  large  if  sampling 
frequency  is  inadequate.  A  number  of  equations 
are  included  in  this  paper  to  enable  one  to  calculate 
the  reconstruction  errors  for  a  given  sampling 
frequency  and  to  calculate  the  sampling  frequency 
required  for  given  accuracy.  ( Little-Battelle ) 
W71-1I831 


CONDUCTION  ERROR  IN  TEMPERATURE 
SENSORS, 

Rosemount  Engineering  Co.,  Minneapolis,  Minn. 
Mohan  Dutt,  and  Truman  Stickney. 
ISA  Transactions,  Vol.  9,  No.  2,  p  81-87,  1970.  10 
fig,  9  ref. 

Descriptors:  'Monitoring,  'Thermometers, 
•Design  criteria,  Measurement,  Temperature,  Data 
collections. 

Errors  in  temperature  measurements  made  with 
sensors  occur  because  of  conduction  of  heat  into  or 
out  of  the  system  under  investigation.  These  errors 
can  be  minimized  by  proper  design  and  installation 
of  the  sensor  as  discussed  in  this  report.  Remaining 
conduction  errors  can  be  estimated  by  using 
mathematical  models  such  as  those  considered. 
The  results  obtained  from  the  models  are  com- 
pared to  estimates  of  conduction  errors  obtained 
by  considering  a  simple  electrical  analog  circuit. 
(Little-Battelle) 
W71-11839 
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STATISTICS  AND  EXPERIMENTAL  DESIGN, 

Sussex    Univ.,    Brington    (England).    Mathematics 

Div. 

Geoffrey  M.  Clarke. 

American  Elsevier  Publishing  Company,  Inc.,  New 

York,  196V.  16  p. 

Descriptors:   'Statistical  methods,  Poisson's  ratio. 
Linear  programming,  Regression  analysis.  Correla- 
tion analysis.  Equations,  Probability,  Mathematics, 
Statistical  models. 
Identifiers:  Experimental  design. 

This  book  presents  the  common  statistical  methods 
used  in  biological  research  and  explains  their  appli- 
cations and  reasons  for  using  them.  Because  it  is 
often  possible,  in  biology,  to  plan  in  detail  the  col- 
lection of  data  and  the  conduct  of  experiments, 
emphasis  is  placed  on  the  elementary  aspects  of  ex- 
perimental design.  (Mortland-Battcllc) 
W71-1  1842 


A  COMPARISON  OF  BENTH1C  MACROINVER- 
TEBRATES  COLLECTED  BY  DREDGE  AND 
BASKET  SAMPLER, 

Federal   Water   Pollution  Control   Administration, 
Cincinnati,  Ohio   Div.  of  Pollution  Surveillance. 
For  primary  bibliographic  entry  see  Field  05A. 
W7I-1  I960 


7B.  Data  Acquisition 


SPECIFIC  ION  ELECTRODES, 

For  primary  bibliographic  entry  see  Field  02K. 
W71-I  1684 


HOW    AERIAL   PHOTOGRAPHS  CAN   IDENTI- 
FY AND  MEASURE  POLLUTANTS, 

Cornell  Aeronautical  Lab.,  Buffalo,  NY. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-1  1685 


AUTOMATED       NUTRIENT       ANALYSES       IN 
OCEANOGRAPHY, 

Coast  Guard.  Washington,  DC   Office  of  Research 
and  Development. 

For  primary  bibliographic  entry  see  Field  05A. 
W7I-1  1691 


DETERMINATION  OF  NITRATE  IN  WATERS 
WITH  THE  NITRATE-SELECTIVE  ION  ELEC- 
TRODE, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soils. 
For  primary  bibliographic  entry  sec  Field  05A. 
W71-I  1702 


DISSOLVED  OXYGEN  SAMPLER, 

Wastewater    Treatment     Engineer,    San    Antonio, 

Tex. 

W    N    Wells. 

Water  and  Sewage  Works,  Vol   I  17.  No  8.  p  282- 

283.  Aug  1970.4  fig. 

Descriptors:       'Sampling.       'Dissolved       oxygen. 
Mechanical  equipment. 

A  method  is  shown  for  constructing  a  dissolved  ox- 
ygen sampler  from  a  fruit  jar  and  tubing.  The 
method  of  using  the  sampler  is  described;  specific- 
procedures  are  explained  in  the  12th  edition  of 
Standard  Methods  for  the  Examination  of  Water 
and  Wastewater,  p  405-406. 
W7I-I  1703 


RAPID    DETECTION    OF    MICROORG ANISMS 
IN  AEROSPACE  WATER  SYSTEMS, 

Aerospace  Medical  Research  Labs  .  Wright-Patter- 
son AFB.Ohio. 

For  primary  bibliographic  entry  see  Field  05A. 
W7I-I  1706 


FLUSHING  OF  THE  CERARD-KWING  LARGE- 
VOLUME  WATER  SAMPLER, 

Heidelberg  Univ    (West  Germany)    Physikalischcs 

Instiut  (II). 

W.  Roether 

Journal  of  Geophysical  Research,  Vol  76,  No  24,  p 

5910-5912,  August  20,  1971    2  fig,  I  ref. 

Descriptors:  'Sampling,  'Equipment,  Calibrations, 
Tracers,     Sea     water,     Instrumentation,     Mixing, 
Water  chemistry. 
Identifiers:  'Water  samplers. 

Flushing  characteristics  of  a  modified  Gcrard- 
Ewing  oceanic  water  sampler  (270  liters  volume) 
were  examined  using  Rhodamine  B  tracer.  It  was 
found  that  90%  of  the  tagged  water  content  of  the 
sampler  was  replaced  during  the  first  20  meters  of 
lowering;  1%  of  the  tracer  remained  at  a  40-mcter 
depth,  0.1%  ata  100-meter  depth.  (Knapp-USGS) 
W71-1  1747 


SOME  APPLICATIONS  OF  THER- 

MOHYGROMETRIC  ANALYSIS  TO  THE 
STUDY  OF  CLAY  AND  ASSOCIATED 
MINERALS, 

General  Electric  Co.,  Ltd.,  Wembley  (England). 
Hirst  Research  Centre. 

For  primary  bibliographic  entry  sec  Field  02G. 
W7I-1  1749 


PROBLEMS  OF  HYDROLOGIC  INSTRUMEN- 
TATION (Voprosy  gidrologicheskogo  priboros- 
troyeniya). 

Gosudarstvcnnyi  Gidrologichcskii  Institut,  Lenin- 
grad (USSR). 

Gosudarstvcnnyy  Gidrologicheskiy  Institut  Trudy, 
No  186,  Leningrad,  1970.  56  p. 

Descriptors:  'Instrumentation,  'Flow  measure- 
ment, 'Discharge  measurement,  'Design  data, 
'Foreign  research,  Flumes,  Current  meters.  Ice, 
Evaporators,  Gages,  Floats,  Flow  rates.  Velocity, 
Hydrometry,  Calibrations,  Water  levels,  Model  stu- 
dies. Water  level  fluctuations.  Cores,  Subsurface 
investigations. 

Identifiers:  'USSR,  'State  Hydrologic  Institute, 
Leningrad  Oblast,  *lcc  drills.  Slush  ice.  Core  sam- 
ples. Pygmy  current  meters.  Probes,  Flout  velocity. 
Ice  cover. 

This  collection  of  seven  papers  examines  the  design 
and  specifications  of  a  number  of  hydrologic  instru- 
ments recently  developed  by  the  Leningrad  State 
Hydrologic  Institute.  The  instruments  examined  in- 
clude a  rectilinear  calibration  flume  for  experimen- 
tal studies  in  the  field  of  hydrometry,  a  pygmy  cur- 
rent meter  for  discharge  measurements  in  the 
laboratory  and  in  the  field,  a  gravimetric  evapora- 
tor for  measuring  evaporation  from  water-covered 
bog  surfaces,  a  portable  bore-hole  sensing  probe 
for  measurement  of  water  levels,  and  a  new  ice  rod 
for  measuring  the  depth  of  slush  ice  under  ice 
cover.  Considerable  attention  is  given  to  analytical 
and  laboratory  studies  on  the  use  of  integrating 
floats  for  making  discharge  measurements.  (Sec 
also  W7I-11763  thru  W7I-1I769)  (Joscfson- 
USGS) 
W7I-1  1762 


A    RECTILINEAR    CALIBRATION    FLUME   (P- 

ryamolineynyy  tarirovochnyy  basseyn), 

Gosudarstvcnnyi  Gidrologichcskii  Institut.  Lenin- 
grad (USSR). 

K.  D.  Zav'yalov,  and  P.  N.  Burtsev. 
In:  Voprosy  Gidrologicheskogo  Priboroslroyeniya. 
Gosudarstvcnnyy  Gidrologicheskiy  Institut  Trudy, 
No  186.  p  3-7.  Leningrad,  1970.  1  fig. 

Descriptors:   'Flumes,   'Calibrations,   'Instrumen- 
tation, Measurement,  Hydrometry,  Current  meters. 
Flow  measurement,  Design  data. 
Identifiers:    'USSR.    'State    Hydrologic    Institute, 
Leningrad  Oblast,  Vyborg  Rayon 


A  new  improved  rectilinear  calibration  flume 
designed  in  September  1969  by  the  Instrumen 
Design  Branch  of  the  State  Hydrologic  Institute  a: 
its  main  experimental  base  at  H'ichevo,  Vyborj 
Rayon,  Leningrad  Oblast,  is  described.  The  ncv 
flume  is  I  50  m  long,  4  m  wide  and  3  2  m  deep  Tim' 
rectilinear  flume  is  intended  for  detailed  expert; 
mental  investigations  of  hydrologic  instruments,  in 
eluding  intensive  studies  on  the  calibration  of  cur 
rent  meters.  (Sec  also  W71-II762)  (Josefson 
USGS) 
W7I-1  1763 


ANALYTICAL  AND  LABORATORY  IN 
VESTIGATIONS  ON  THE  USE  OF  INTEGRAT 
ING  FLOATS  FOR  DISCHARGE  MEASURE 
MENTS  (Analiticheskiye  i  laboratornyye  in 
ledovaniya  po  primeneniyu  poplavkov-integratoro 
dlya  izmereniya  raskhodov  vody), 
Gosudarstvcnnyi  Gidrologichcskii  Institut.  Lenin 
grad(USSR) 
G.  M.  Rimmar. 

In:  Voprosy  Gidrologicheskogo  Priboroslroyeniya 
Gosudarstvcnnyy  Gidrologicheskiy  Institut  Trudy, 
No  I  86,  p  8-29.  Leningrad.  1 970.  4  fig,  7  tab,  3  ref. 

Descriptors:  'Floats,  'Instrumentation,  'Discharge 

measurement,  Hydrometry,  Surface  tension.  Drop 

(Fluids),  Floating,  Specific  gravity.  Velocity,  Flov 

rates.  Turbulent  flow. 

Identifiers:  USSR,  State  Hydrologic  Institute,  Floa 

velocity. 

The  feasibility  of  using  a  device  which  provides  fo 
stream  gaging  by  immediate  release  from 
streambed  of  solid  and  liquid  bodies  of  differcn 
size  and  float  velocity,  whose  specific  gravity  is  les 
than  that  of  water,  is  examined.  Solid  bodies  suci 
as  ping-pong  balls  and  liquid  bodies  which  are  no 
readily  soluble  in  water  may  be  used  as  floats.  Th> 
formation  of  a  liquid  integrating  float  as  the  rcsul 
of  a  discharge  of  a  mixture  of  oils  into  tranqui 
water  is  examined  in  connection  with  establishing; 
relationship  between  the  float  velocity  of  the  floa 
and  the  specific  gravity  of  the  mixture.  The  floa 
velocity  of  a  liquid  integrating  float  formed  durin; 
slow  discharge  of  a  kerosene  mixture  into  water  i 
essentially  unaffected  by  the  temperature  of  thi 
water  as  long  as  the  specific  gravity  of  the  mixture 
docs  not  exceed  0.955  g/cu  m.  (Sec  also  W7I 
1  1762)  (Josefson-USGS) 
W71-1  1764 


THE  GR-96  PYGMY  CURRENT  METEI 
(Mikrovertushka  GR-96), 

Gosudarstvcnnyi  Gidrologicheskii  Institut,  Lenin 

grud(USSR). 

P   N   Burtsev  and  A.  G.  Lcvchenko. 

In:  Voprosy  Gidrologicheskogo  Priborostroyeniya 

Gosudarstvcnnyy  Gidrologicheskiy  Institut  Trudy 

No  I  86,  p  30-34,  Leningrad,  1 970.  2  fig,  4  ref. 

Descriptors:  'Current  meters,  'Instrumentation 
♦Flow  measurement.  Discharge  mcasuremcnl 
Discharge  (Water).  Velocity,  Hydrometry.  Turbu 
lent  flow.  Model  studies. 

Identifiers:  USSR,  State  Hydrologic  Institute 
Pygmy  current  meters. 

The  GR-96  pygmy  current  meter,  designed  by  th 
State  Hydrologic  Institute  for  measuring  flov 
velocity  in  shallow  streams  and  for  conductin 
model  studies  under  laboratory  conditions,  is  ex 
amincd.  The  new  pygmy  meter  differs  from  cxistin 
types  in  that  it  can  measure  velocities  at  an  obliqui 
ty  of  flow  of  30  deg  to  the  axis  of  the  instrumcnl 
with  an  error  not  exceeding  5%.  The  amplifier  cir 
cuit  of  the  instrument  makes  it  possible  to  operat 
the  meter  within  a  wide  range  of  salinity  values  (u| 
to  8,000  mg/litcr).  (See  also  W7I-1  1762)  (Joscl 
son-USGS) 
W71-I  1765 
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A  GRAVIMETRIC  EVAPORATOR  FOR  BOG 
CORE  SAMPLES  (Vesovoy  bolotnyy  isparilcl's 
peremeshcheniyem  monolita), 

Gosudarstvennyi  Gidrologichcskii  Institut,  Lenin- 
grad (USSR). 

I.  L.  Kalyuzhnyy  and  V.  I.  Yakovlev. 
In:  Voprosy  Gidrologichcskogo  Priborostroyeniya, 
Gosudarstvennyy  Gidrologicheskiy  Institut  Trudy, 
No  186,  p  35-39,  Leningrad,  1970.  3  fig. 

Descriptors:        *  Evaporators,        'Instrumentation, 

•Evaporation,  Bogs,  Cores,  Sampling,  Gravimetry, 

Water  levels. 

Identifiers:  USSR,  State  Hydrologic  Institute,  Core 

samples. 

Hie  GR-93  gravimetric  evaporator  was  designed 
or  measuring  evaporation  from  water-covered  bog 
urfaccs  The  amount  of  water  lost  to  evaporation 
s  determined  in  the  evaporator  by  the  amount  of 
later  required  to  maintain  a  prescribed  water 
evcl.  The  size  of  the  assembled  evaporator  is  1 ,220 
;  629  x  484  mm;  the  area  of  the  evaporation  sur- 
ace  is  1,000  plus  or  minus  6  sq  cm;  the  height  of 
he  core  sample  is  5  I  cm;  and  the  limit  to  which  the 
ample  can  be  lowered  is  1 8  cm  of  water  above  the 
log  surface.  Experimental  models  of  the  GR-93 
vaporator,  built  by  the  State  Hydrologic  Institute 
n  1969,  are  being  tested  at  a  number  of  bog  sta- 
ions  in  the  USSR.  (See  also  W7I-1  1762)  (Josef- 
on-USGS) 
V7I-I1766 


i      PORTABLE       WATER-LEVEL      SENSING 
'ROBE  (Reyka  perenosnaya  kontaktnaya), 

iosudarstvennyi  Gidrologicheskii   Institut,   Lcnin- 

rad(USSR). 

1 1.  Yakovlev. 

n:  Voprosy  Gidrologicheskogo  Priborostroyeniya, 

iosudarstvennyy  Gidrologicheskiy  Institut  Trudy, 

lo  I  86,  p  40-44,  Leningrad,  1 970.  2  fig. 

Icscriptors:  *Gagcs,  'Water  levels,  'Instrumenta- 
ion,    'Measurement,    Water    level    fluctuations, 
lorchole  geophysics.  Subsurface  investigations. 
Jcntificrs:     USSR,     State     Hydrologic     Institute, 
robes. 

he  design  and  specifications  of  a  GR-92  portable 
atcr-lcvel  sensing  probe,  developed  by  the  Instru- 
lent  Design  Branch  of  the  State  Hydrologic  In- 
titule for  measurement  of  water  levels,  arc  ex- 
mined.  The  size  of  the  GR-92  probe  is  1,475  x  62 
51  mm  and  its  weight  is  1.2  kg;  the  measurable 
ingc  of  water-level  changes  is  1,000  mm  and  the 
atcr-lcvel  measurement  error  is  plus  or  minus  1 
im.  The  water-level  measuring  device  may  be  used 
i  borehole  geophysical  logging  and  in  cases  where 
(inability  between  test  sites  is  essential.  (See  also 
/71-I  1762)  (Josefson-USGS) 
m-1  1767 


NEW  ICE  ROD  (GR-8S)  (Novaya  shugomernaya 
^yka  GR-85), 

osudarstvennyi  Gidrologicheskii  Institut,  Lenin- 
rad(USSR). 

M.RimmarandA.N.  Chizhov. 
I  Voprosy  Gidrologicheskogo  Priborostroyeniya, 
osudarstvennyy  Gidrologicheskiy  Institut  Trudy, 
B  I  86.  p  45-49.  Leningrad.  I  970.  2  fig. 

escriptors:  'Instrumentation,  'Frazil  ice,  *Mca- 
ircment.  Ice,  Discharge  (Water),  Ice-water  inter- 
ces.  Hydrometry. 

lentifiers:  USSR,  State  Hydrologic  Institute,  'Ice 
ids.  Slush  ice.  Ice  cover. 

new  ice  rod  (Gr-85)  was  developed  in  1968  by 
ic  Instrument  Design  Branch  of  the  State 
ydrologic  Institute  for  measuring  the  depth  of 
ush  ice.  The  GR-85  ice  rod  consists  of  an  ice-sen- 
tivc  clement,  an  audio-frequency  transistor,  a 
ro-wirc  cable  connecting  the  clement  to  the 
ansistor.  a  set  of  headphones,  and  two  3-meter 
uralumin  sections.  The  GR-85  ice  rod  may  also 
:  used  to  determine  the  movement  of  slush  ice 
ider  ice  cover.  (Sec  also  W7I-I  1762)  (Josefson- 
SGS) 


W7I-1  1768 


ICE  EQUIPMENT  FOR  HYDROMETRIC  STU- 
DIES FROM  ICE  COVER  (Kompleks 
prisposobleniy  dlya  zimnikh  gidrometricheskikh 
rabot  s  podvesnoy  shtangi  s  poverkhnosti 
ledyanogo  pokrova  (PI-15)), 

Gosudarstvennyi  Gidrologichcskii   Institut,   Lenin- 
grad (USSR). 
G.  M.  Rimmar. 

In:  Voprosy  Gidrologichcskogo  Priborostroyeniya, 
Gosudarstvennyy  Gidrologicheskiy  Institut  Trudy, 
No  I  86,  p  50-53,  Leningrad,  1970.  1  fig. 

Descriptors:     'Instrumentation,     'Flow     measure- 
ment, 'Ice,  Ice-water  interfaces.  Current  meters, 
Hydrometry,  Flow  rates.  Velocity. 
Identifiers:   USSR,  State   Hydrologic  Institute,  Ice 
cover.  Flow  velocities.  Ice  drills.  Ice  rods. 

A  number  of  devices  for  conducting  hydromctric 
studies  from  ice  cover  to  simplify  work  on  rivers  of 
4  m  depth  with  flow  velocities  of  1 .0- 1 .5  m/scc  arc 
described.  These  devices  include  a  reamer  attached 
to  a  GR-7  hand  ice  drill  and  used  to  increase  the 
diameter  of  ice  holes  from  70  to  140  mm;  an 
adapter  consisting  of  a  suspension  bar  with  a 
hinged  end  for  rotating  a  GR-2  I  current  meter  into 
a  horizontal  position;  and  a  support  inserted  into 
the  ice  hole  for  holding  the  meter  horizontally  dur- 
ing measurement  of  flow  velocities.  A  PI-15 
adapter,  developed  by  the  Instrument  Design 
Branch  of  the  State  Hydrologic  Institute  in  1968- 
69,  incorporates  a  remodeled  suspension  linkage 
and  a  180-mm  diameter  ice  drill  (PI-8)  developed 
by  the  Arctic  and  Antarctic  Scientific  Research  In- 
stitute, for  work  in  an  ice  thickness  of  less  than  1 .6 
m.  (See  also  W7  1-1  1762)  (Josefson-USGS) 
W71-1  1769 


FIELD  STUDY  OF  EVAPORATION  -  INSTAL- 
LATION, OPERATION,  AND  MAINTENANCE 
OF  EQUIPMENT. 

Snowy    Mountains    Engineering    Corp.    Canberra 

(Australia). 

For  primary  bibliographic  entry  see  Field  02D 

W71-1  1771 


PHOTOGRAMMETRIC  TECHNIQUES  AP- 
PLICABLE TO  EARTH  RESOURCES 
ANALYSES. 

National   Aeronautics  and   Space   Administration, 

Huntsville,  Ala.  George  C    Marshall  Space  Flight 

Center. 

Paul  A.  Larsen. 

National    Aeronautics   and    Space    Administration 

Technical  Memorandum  NASA  TM  X-64546,  Aug 

21,1 970.  59  p,  2  I  fig,  6  tab.  1  5  rcf. 

Descriptors:  'Photogrammetry,  'Topography, 
♦Aerial  photography,  'Satellites  (Artificial),  'Ter- 
rain analysis.  Surveys,  Radar,  Infrared  radiation. 
Water  resources.  Conservation,  Reviews,  Water 
pollution.  Air  pollution.  Monitoring,  Remote 
sensing.  Instrumentation,  Mapping,  Photometry. 
Identifiers:  Earth  resources  analysis. 

Applications  of  photogrammetry  to  studies  of  earth 
resources  and  earth  problems,  including  the  earth 
environment,  are  listed.  Photogrammctric  measur- 
ing techniques  are  used  to  obtain  elevation  dif- 
ferences between  various  points  visible  on  stereo- 
grams constructed  from  Apollo  6  and  Apollo  8 
earth  orbital  and  lunar  orbital  photographs.  Topo- 
graphic information  is  inferred  from  stereograms, 
prepared  from  orbital  photographs  of  southwest 
New  Mexico  and  is  presented  with  the  methods 
used  for  photographic  interpretations.  Skylab  Ex- 
periment S-190.  'Six  Camera  Multispectral  Photog- 
raphy,' is  discussed,  and  a  graphical  analysis  show- 
ing the  percentage  of  ground  observable  by  the 
Skylab  cameras  through  various  percentages  of  cu- 
mulus cloud  coverages  is  reported.  Several  recent 
photogrammctric  projects  completed  by  universi- 
ties, private  industry,  and  government  agencies  arc 
reviewed  briefly.  Pertinent  stereograms,  a  radar 
image,  and  an  image  prepared  by   infrared  line- 


scanning  techniques  arc  shown,  along  with  relevant 
photographic  interpretations.  (Knapp-USGS) 
W7I-I  1778 


PROBLEMS   OF   TELEPHONE   COMMUNICA- 
TIONS IN  TELEMETRY, 
B1F,  Providence,  R.I. 
James  R.  Danekcr. 

Journal  of  the  American  Water  Works  Association, 
Vol.  62,  No.  I  I,  p  729-731,  November  1970. 

Descriptors:   'Telemetry,   'Water  quality  control, 
'Monitoring,  Effluents,  Communication. 

The  amount  of  telemetered  data  that  will  be  added 
to  municipal  water  production  and  distribution 
systems  in  the  next  10  years  probably  will  exceed 
all  that  was  gathered  before.  One  cause  of  this  is 
the  necessity  to  control  and  police  water  sources 
which  requires  water  quality  monitoring  both  for 
the  input  to  treatments  and  the  effluents  from 
them.  The  growth  in  this  area  will  require  the  solu- 
tion to  many  problems  of  telephone  communica- 
tions in  telemetry.  The  area  of  greatest  concern  is 
that  of  proper  data  channel  planning  and  selection. 
This  paper  discusses  that  area  in  general  terms  and 
suggests  approaches  to  meeting  these  problems. 
The  importance  of  long-range  planning  is 
emphasized.  This  includes  bringing  together  per- 
sonnel of  the  municipality,  the  telephone  company, 
and  the  manufacturers.  The  importance  of 
economic  evaluations  of  terminal  hardware  and  the 
communications  network  are  discussed  and  the 
necessity  for  defining  engineering  decisions  in  lan- 
guage that  will  be  meaningful  to  the  ultimate  user 
of  the  system  is  emphasized  (Mortland-Battelle) 
W71-1  1826 


CHART  RECORDING  AIDS  POLLUTION  CON- 
TROL. 

Instrument  Practice,  Vol.  24,  No.    12.  p  8  17-820. 
December  1970.  6  fig. 

Descriptors:    'Data  collections.   'Water   tempera- 
ture,  'Dissolved  oxygen.  Charts,  Water  pollution 
control.  Depth,  Water  pressure.  Currents  (Water). 
Fish  migration.  Instrumentation 
Identifiers:  'Recorder. 

A  small  portable  chart  recorder  is  used  with  the 
Submersible  Temperature  and  Oxygen  Recording 
Equipment  (STORE)  recently  developed  by  the 
Water  Pollution  Research  Laboratory  in 
Stevenage,  England.  The  equipment  is  designed  for 
immersion  to  at  least  15  feet  for  periods  of  a  week 
or  more  to  measure  temperature  and  percentage  of 
air  saturation  in  isolated  pond  and  river  locations. 
Such  records  have  also  been  used  in  fish  migration 
studies  to  display  amplified  signals  from  fish  fitted 
with  sonic  transmitters  and  in  oceanography  to 
record  water  temperature,  depth,  pressure,  cur- 
rents, and  the  state  of  charge  in  main  batteries  in 
deep-sea  exploration  vehicles.  (Mortland-Battelle) 
W7I-I  1828 


REVIEW  OF  DIGITAL  THERMOMETERS. 

Instruments  and  Control  Systems,  Vol.  43.  No.  6.  p 
89-93.  June  1970. 

Descriptors:         'Monitoring,        'Instrumentation, 
'Thermometers.  Temperature.  Data  collections. 
Identifiers:  Digital  thermometers 

Data  arc  included  on  operating  ranges,  accuracy, 
and   other   important    parameters   of  digital   ther- 
mometers  available   from    various   manufacturers. 
(Little-Battelle) 
W71-I  1830 


REVIEW      OF      INSTRUMENTATION      TAPE 
RECORDERS. 

Instruments  and  Control  Systems,  Vol.  43,  No.  7,  p 
67-72,  July  1970.  1 9  fig. 
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Field  07— RESOURCES  DATA 
Group  7B — Data  Acquisition 


Descriptors:  *Data  storage  and  retrieval,  Data  col- 
lections. Electronic  equipment. 
Identifiers:  'Tape  recorders. 

Operational  parameters  are  given  for  a  number  of 
magnetic  data  recorders.  These  include  recording 
speeds,  frequency  range,  information  density,  S/N 
ratios,  and  other  pertinent  values.  ( Little-Battelle ) 
W7I-11832 


CONDUCTION     ERROR     IN     TEMPERATURE 
SENSORS, 

Rosemount  Engineering  Co.,  Minneapolis,  Minn. 
For  primary  bibliographic  entry  see  Field  07A. 
W71-I1839 


POLAROGRAPHIC  OXYGEN  ANALYZER 
RESPONSE:  THE  EFFECT  OF  INSTRUMENT 
LAG  IN  THE  NON-STEADY  STATE  REAERA- 
TION  TEST, 

Washington  Univ.,  Seattle.  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05A. 
W71-11846 


INSTRUMENT  CALIBRATION  BY  THE 
KNOWN-INCREMENT  PRINCIPLE  AND  ITS 
APPLICATION  TO  A  SODIUM  ION 
ANALYZER, 

Leeds  and  Northrup  Co.,  North  Wales,  Pa. 

E.  L.  Eckfeldt. 

ISA  Transactions,  Vol  9,  No  I ,  p  37-44,  1970.  5  fig, 

3  tab,  5  ref. 


Descriptors:       'Instrumentation, 
•Sodium,  Electrodes. 
Identifiers:  'Sodium  ion  analyzer. 


•Calibrations, 


because  of  the  difficulty  of  calibrating  non-linear 
instruments,  a  method  called  the  known-increment 
principle  was  developed  for  this  purpose.  The 
calibration  method,  which  involves  mathematical 
analysis  of  results  obtained  from  known  and  unk- 
nown sources,  has  been  applied  to  sodium  ion  elec- 
trodes. Using  this  calibration  technique,  it  was 
possible  to  measure  sodium  concentrations  from 
0.1  to  1.0  ppb.  The  technique  also  has  the  ad- 
vantage of  using  ordinary  sample  water  as  the 
calibrating  solution  which  can  be  prepared  within 
the  protected  system  of  the  analyzer  thereby  vir- 
tually eliminating  the  danger  of  contamination. 
Details  of  sample  handling,  mathematical  analysis 
and  other  advantages  of  the  method  are  included. 
(Little-Battelle) 
W7  1-1 1901 


EFFICIENCIES  OF  VARIOUS  GRABS  AND 
CORERS  IN  SAMPLING  FRESHWATER 
BENTHOS, 

Fisheries   Research   Board   of  Canada,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

John  F.  Flannagan. 

Journal  of  the  Fisheries  Research  Board  of  Canada, 

Vol  1 7,  No  1 0,  p  1 69 1  - 1 700,  October  1 970.  4  fig,  3 

tab,  9  ref. 

Descriptors:  'Sampling,  'Benthos,  'Sediments, 
•Core  drilling.  Lake  Ontario,  Gravels,  Sands,  Mud, 
Diptera,  Oligochaetes. 

Identifiers:  Lake  Winnipeg  (Canada),  Ponar  grab, 
Shipek  grab,  Franklin-Anderson  grab,  Ekman  grab, 
Sphaeriids,  Alpine  corer,  Dietz-La  Fond  grab,  FRB 
multiple  corer. 

Several  grab  and  core  samplers  were  compared  by 
taking  benthic  samples  from  a  variety  of  substrates 
in  Lake  Ontario  and  Lake  Winnipeg.  The  samplers 
evaluated  were  the  Franklin-Anderson  grab,  the 
Shipek  grab,  the  Ponar  grab,  the  Ekman  standard 
and  tall  grab,  the  Benthos  corer,  the  Alpine  corer, 
the  CCIW  multiple  corer,  the  FRB  multiple  corer 
and  the  Dietz-La  Fond  grab.  In  the  first  series  of 
samples  taken  from  soft  mud,  the  Dietz-La  Fond 
grab  and  the  CCIW  multiple  corer  failed  to  func- 
tion. The  Ponar  and  Shipek  grabs  which  were  the 
only  samplers  that  functioned  in  gravel  in  Lake  On- 


tario, came  the  closest  to  being  all  sediment  sam- 
plers. However,  these  did  not  provide  realistic  sam- 
ples of  the  benthos.  Samples  taken  from  profundal 
mud  in  Lake  Winnipeg  were  compared  with  core 
samples  taken  by  a  diver.  The  Fisheries  Research 
Board  multiple  corer  and  the  standard  Ekman  grab 
gave  quantitative  results  for  macrobenthos.  How- 
ever, the  multiple  corer  collected  fewer 
chironomids  and  the  Ekman  grab  fewer 
oligochaetes  than  were  in  the  diver's  sample.  Other 
samplers  sampled  certain  portions  of  the  benthic 
community  better  than  the  multiple  corer  and  the 
Ekman  grab  but  their  overall  performance  was  not 
as  good.  Minor  improvements  in  the  Ekman  sam- 
pler could  make  it  more  efficient.  (Little-Battelle) 
W7I-I  1903 


POTENTIOMETR1C  STUDIES  WITH  A  LIQUID 
ION-EXCHANGE  LEAD-SELECTIVE  ELEC- 
TRODE, 

Kentucky  Univ.,  Lexington.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-11908 


VIRUS  STUDIES  ON  THE  WINDHOEK  WASTE- 
WATER RECLAMATION  PLANT  (SOUTH- 
WEST AFRICA), 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  05A. 

W71-11913 


APPLICATION     OF     A     HIGH     SENSITIVITY 
TOTAL  ORGANIC  CARBON  ANALYZER, 

Beckman     Instruments,     Inc.,     Fullerton,     Calif. 
Process  Instruments  Div. 
For  primary  bibliographic  entry  see  Field  05A. 
W71-I  1945 


ELECTROCHEMICAL  METER  FOR  ACTIVITY 
MEASUREMENTS  IN  NATURAL  ENVIRON- 
MENTS, 

California     Univ.,     Berkeley.     Inst,     of     Marine 
Resources  and  Engineering  Geoscience. 
For  primary  bibliographic  entry  see  Field  02K. 
W7I-1  1953 


INFRARED  SCANNING  TRACES  POLLUTION. 

For  primary  bibliographic  entry  see  Field  05B. 
W7I-1  1962 


OCCURRENCE  OF  NEMATODES  IN  BENTHIC 
DEPOSITS, 

Illinois  Univ.,  Urban.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05A. 
W7I-I1974 


MISSISSIPPI  VALLEY  MAPPING, 

Geological  Survey,  Rolla,  Mo.  Topographic  Div. 
For  primary  bibliographic  entry  see  Field  07C. 
W7I-11986 


EARTH  RESOURCES  AIRCRAFT  PROGRAM 
STATUS  REVIEW-VOLUME  3.  HYDROLOGY, 
OCEANOGRAPHY,  AND  SENSOR  STUDIES. 

National  Aeronautics  and  Space  Administration, 
Houston,  Tex.  Manned  Spacecraft  Center. 

Available  as  N7 1-16166-1 86  from  National 
Technical  Information  Service,  Springfield,  Va. 
22151,  for  $6.00  paper  copy,  $0.95  in  microfiche. 
Symposium  Proceedings,  National  Aeronautics  and 
Space  Administration,  Manned  Spacecraft  Center, 
Houston,  Texas,  September  16-18,  1968.  399  p. 

Descriptors:  'Remote  sensing,  'Instrumentation, 
•Hydrology,  •Oceanography,  Water  resources, 
Hydrogeology,  Glaciers,  Infrared  radiation, 
Reviews,  Mapping,  Radar,  Aerial  photography, 
Satellites  (Artificial). 
Identifiers:  'NASA. 


A  review  of  various  aspects  of  the  Earth  Resources 
Program  was  held  at  the  Manned  Spacecraft 
Center,  Houston,  Texas.  Particular  emphasis  was 
placed  on  the  results  of  analysis  of  data  obtained  by 
the  Manned  Spacecraft  Center  and  by  aircraft 
which  have  contributed  data  to  the  program  The 
review  was  divided  into  the  disciplinary  areas  of 
Geology,  Geography,  Hydrology,  Agriculture  and 
Forestry,  and  Oceanography.  An  additional  session 
was  held  on  instrumentation.  Volume  3  reviews 
Hydrology,  Oceanography,  and  Sensor  Studies. 
The  review  provides  a  current  assessment  of  the 
program  for  both  management  and  technical  per- 
sonnel. The  material  presented  represented  the 
current  status  on  ongoing  programs  and  con- 
sequently complete  technical  analyses.  (See  also 
W71-12000thru  W7I-I2017)  (Knapp-USGS) 
W7I-1  1999 


EVALUATION  OF  SOUTH  CASCADE  GLACIER 
TEST  SITE  RESULTS, 

Geological  Survey,  Tacoma,  Wash. 
M.  F.  Meier. 

In:  Symposium  on  Earth  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra- 
tion, Manned  Spacecraft  Center,  Houston,  Texas,  p 
20-1  to  20-17,  September  16-18,  1968.  17  p,  6  fig, 
2  tab,  3  ref. 

Descriptors:  'Remote  sensing,  'Glaciers,  'Snow- 
packs,   'Satellites  (Artificial),  Infrared  radiation, 
Radar,  Ultraviolet  radiation,  Aerial  photography, 
Instrumentation. 
Identifiers:  'South  Cascade  Glacier  (Wash). 

The  South  Cascade  Glacier  Test  Site  was  picked 
for  a  study  of  remote  sensing  of  glaciers  because 
more  instruments,  measurements,  knowledge,  and 
data  are  available  there  than  in  any  other  high- 
mountain  area  with  varied  snow  and  ice  types.  This 
site  has  been  the  primary  research  area  for  the  U.  S. 
Geological  Survey  program  in  high-mountain  and 
glacier  hydrology  and  glacier-climate  interactions 
since  1957.  Another  advantage  of  the  South 
Cascade  Glacier  Test  Site  is  that  if  offers,  at  certain 
times  of  the  year,  many  conditions  that  are  similar 
to  those  encountered  in  the  Arctic  and  the  Antarc- 
tic. The  remote  sensing  tests  include  ultraviolet 
radiation,  visible  light,  thermal  infrared,  passive 
microwave,  and  active  microwave  techniques.  (See 
also  W7  1  - 1 1 999 )  ( Knapp-USGS ) 
W7 1-1 2000 


APPLICATION  OF  REMOTE  SENSING  TO  OC- 
CURRENCE OF  COLLAPSE  SINKHOLES  IN 
THE  ALAFIA  AND  PEACE  RIVER  BASINS, 
FLORIDA, 

Geological  Survey,  Tampa,  Fla. 
A.  E.  Coker. 

In:  Symposium  on  Earth  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra- 
tion, Manned  Spacecraft  Center,  Houston,  Texas,  p 
22A-1  to  22A- 14,  September  16-18,  1968.  14  p,  7 
fig,  10  ref. 

Descriptors:  'Land  subsidence,  'Karst,  'Remote 
sensing,   'Florida,  'Aerial  photography,  Infrared 
radiation.  Terrain  analysis,  Soil  moisture,  Water 
levels.  Permeability,  Instrumentation. 
Identifiers:  Polk  County  (Fla). 

In  the  headwaters  of  the  Alafia  and  Peace  Rivers  in 
Polk  County,  Florida,  the  topography  is  karst,  and 
carbonate  rocks  underlying  the  area  have  un- 
dergone, and  are  presently  undergoing,  solution  by 
water.  This  solution  has  caused  active  subsidence, 
and  homes  have  been  lost  to  sinkhole  collapse.  The 
area  is  presently  undergoing  emergence  and  reac- 
tivation of  the  karst  cycle.  Locally,  caverns  satu- 
rated with  groundwater  are  slowly  collapsing  as  the 
water  table  and  piezometric  surface  gradually 
decline.  Techniques  are  discussed  by  which  sink- 
hole collapse  may  be  anticipated  by  using  remote 
sensing  to  identify,  delineate,  and  study  these  relic 
features  as  they  relate  to  sinkhole  collapse.  The 
general  quality  and  resolution  of  the  black  and 
white,  color,  and  color  infrared  (IR)  positives  are 
excellent,  and  overlap  is  sufficient  to  permit  some 
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ereoviewing.  The  film  has  many  features  that  con- 
tin  information  which  may  be  transferred  to  the 
udy  of  the  sinkhole  problem.  In  particular,  pat- 
rns  of  sinkhole-type  depressions  are  clearly 
ifinable,  and  some  show  characteristic  zoning  of 
:getation  and  soil  differences.  Many  details  of  the 
atures  recorded  by  the  photography  are  not  obvi- 
is  on  the  ground.  These  details  include  shallow 
id  nearly  completely  filled  sinkhole  depressions, 
Ise  and  radial  drainage  patterns,  and  vegetation 
ming.  Surface  properties  expressed  by  topog- 
phy  and  soil  properties  such  as  mineralogy,  tex- 
res,  color,  and  moisture  differences  are  identifia- 
e.  (See  also  W71-1 1999)  (Knapp-USGS) 
71-12001 


'FECTS  OF  URBAN  DEVELOPMENT  ON  THE 
k'DROLOG  Y  OF  LONG  ISLAND,  NEW  YORK, 

iological  Survey,  Arlington,  Va. 
J.  Pluhowski. 

Symposium  on  Earth  Resources  Aircraft  Fro- 
wn, National  Aeronautics  and  Space  Administra- 
n.  Manned  Spacecraft  Center,  Houston,  Texas,  p 
-1  to  2 1-9,  September  16-18,  1968.  9  p,  4  fig. 

scriptors:  *Remote  sensing,  'Urbanization, 
ydrogeology,  »New  York,  'Water  temperature, 
iste  water  disposal,  Surface  waters,  Ground- 
ter,  Hydrographs,  Runoff,  Floods,  Peak 
charge,  Instrumentation, 
ntifiers:  'Long  Island  (N  Y),  'Urban  hydrology. 

banization  on  Long  Island  has  progressed  from 
i  densely  populated  western  part  of  the  island  to 
:  rural  central  and  eastern  parts.  The  effect  of 
n's  activities  on  the  hydrology  of  Long  Island 
i  been  most  evident  in  the  flood  hydrographs  of 
;ams.  The  volume  of  flood  runoff  has  increased 
eralfold  in  urbanized  areas.  Recharge  to  the 
mndwater  reservoir  has  dwindled  because  of 
rerage  operations  and  the  spread  of  paved  area, 
cordingly,  there  has  been  a  lowering  of  ground- 
ter  levels  in  some  urban  areas.  Less  obvious,  but 

ertheless  real,  are  the  effects  of  man's  activities 
stream-temperature  patterns.  The  principal  ob- 
tive  of  this  paper  is  to  demonstrate  the  use  of  in- 
red  (IR)  imagery  to  detect  man-induced  changes 
he  thermal  patterns  of  water  bodies  and  nearby 
d  areas.  (See  also  W71-1 1999)  (Knapp-USGS) 

1-12002 


shallow  water  table  that  should  generally  be  less 
than  5  feet  below  land  surface  and  are  areas  which 
are  subject  to  flooding  durin  g  rainy  seasons.  These 
low  wet  areas  are  interpreted  as  being  underlain  by 
a  silty-clayey  soil  having  a  low  infiltration  rate.  (See 
also  W71-1 1999)  (Knapp-USGS) 
W7 1-1 2003 


E  OF  REMOTE  SENSORS  IN  CLASSIFYING 
KES  IN  WEST-CENTRAL  FLORIDA, 

ilogical  Survey,  Tampa,  Florida. 

/.  Stewart. 

Symposium  on  Earth  Resources  Aircraft  Pro- 

m,  National  Aeronautics  and  Space  Administra- 

E  Manned  Spacecraft  Center,  Houston,  Texas,  p 

1-1  to  22B-11,  September  16-18,  1968.  1 1  p,  5 

I  ref. 

criptors:  'Land  subsidence,  'Karst,  'Remote 
iing,  'Florida,  'Aerial  photography.  Infrared 
iation.  Terrain  analysis.  Soil  moisture.  Water 
:1s,  Permeability,  Instrumentation. 

istigation  was  undertaken  to  determine  how  to 
ctively  apply  remote  sensors  to  problems  of 
:  hydrology  by  defining  the  optimum  parame- 
that  can  be  used  as  a  basis  for  ( 1 )  establishing  a 
em  of  classification  of  lakes  in  a  karst  topog- 
»y  in  Florida,  which  has  transfer  value  to  other 
is  of  similar  geologic,  hydrologic,  and  cli- 
ologic  condition;  (2)  developing  a  classification 
he  shoreline  features  of  lakes  as  a  means  of 
blishing  average  high-water  marks  historically 
ificant  to  the  hydrology  of  an  area;  and  (3) 
rmining  the  interrelations  between  different 
ses  of  lakes  and  their  occurrence  and  effects  on 
hydrologic  regimen  of  an  area.  Color  IR 
tography  showed  distinct  and  well-defined 
eline  features  of  lakes  in  the  flat  coastal  area  in 
:h  land  altitudes  ranged  from  about  25  to  75 
above  msl.  Relict  features  of  old  lake  beds  and 
ntly  dried-up  lakes  show  as  well-defined 
:tative  patterns.  The  heavily  forested  areas 
efly  cypress)  adjacent  to  many  lakes  indicate  a 


REMOTE-SENSING         APPLICATIONS        TO 
HYDROBIOLOGY  IN  SOUTH  FLORIDA, 

Geological  Survey,  Miami,  Fla.,  Water  Resources 
Div. 

Milton  C.  Kolipinski,  and  Aaron  L.  Higer. 
In:  Symposium  on  Earth  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra- 
tion, Manned  Spacecraft  Center,  Houston,  Texas,  p 
23-1  to  23-44,  September  16-18,  1968.  44  p,  20fiE 
1  tab,  92  ref. 

Descriptors:  'Remote  sensing,  'Hydrogeology, 
•Limnology,  'Infrared  radiation,  'Hydrology,  En- 
vironment, Florida,  Satellites  (Artificial),  Aerial 
photography,  Photogrammetry,  Instrumentation, 
Mapping,  Surveys,  Swamps,  Wetlands,  Saline  water 
intrusion. 
Identifiers:  'Hydrobiology. 

Results  are  presented  of  a  study  of  the  application 
of  remote-sensing  data  as  a  tool  in  hydrobiological 
investigations  in  the  Everglades  and  coastal  regions 
of  south  Florida.  Panchromatic,  color,  color  in- 
frared, and  multiband  photographs  used  in- 
dividually and  in  combination  show  gross,  as  well  as 
detailed,  features  that  permit  evaluation  of  water 
resources.  Hydrologic  features  such  as  depth  and 
size  of  basins  and  drainage  patterns  are  easily  mea- 
sured or  observed.  The  distribution  of  aquatic  and 
semiaquatic  plants  serves  as  an  indicator  of 
hydrologic  conditions.  Examples  are  the  occur- 
rence of  red  and  black  mangrove  trees  along 
shorelines,  which  indicate  the  mean  high-water 
level;  also,  the  reflections  from  algal  mats  and 
emergent  aquatic  plants  allow  for  the  delineation  of 
the  fresh-water/brackish-water  interface.  These  ob- 
servations were  made  from  orbital  photography  at 
altitudes  to  and  greater  than  150  miles.  Multiband 
imagery  shows  potential  in  extracting  the  spectral 
signatures  of  willow  and  fig  trees  and  cattail 
marshes.  The  findings  have  transfer  value  to  other 
marsh,  swamp,  and  coastal  regions  of  the  United 
States.  (See  also  W7 1-1 1999)  (Knapp-USGS) 
W7 1-1 2004 


ESTUARINE  STUDIES, 

Geological  Survey,  Philadelphia,  Pa. 
Richard  W.  Paulson. 

In:  Symposium  on  Earth  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra- 
tion, Manned  Spacecraft  Center,  Houston,  Texas,  p 
24-1  to  24-10,  September  16-18,  1968.  10  p,  5  fig, 
1  ref. 

Descriptors:  'Remote  sensing,  'Estuaries,  'Aerial 
photography,  'Delaware,  Infrared  radiation.  Satel- 
lites (Artificial),  Photogrammetry,  Water  pollu- 
tion. Thermal  pollution,  Water  quality,  Path  of  pol- 
lutants. Surveys,  Data  collections,  Delaware  River, 
Instrumentation. 
Identifiers:  'Delaware  Estuary. 

The  objective  of  the  U.  S.  Geological  Survey 
estuarine  remote-sensing  program  is  to  determine 
the  feasibility  of  using  remote  sensors  for  studying 
estuaries  from  aircraft  or  spacecraft  platforms.  The 
particular  objectives  of  the  Delaware  Estuary  Pro- 
gram are  to  determine  whether  variations  in  water 
quality,  which  are  known  to  exist  in  this  highly  pol- 
luted water  body,  can  be  detected  remotely  and  to 
devise  methods  for  using  remote-sensing  data  to 
solve  estuarine  problems.  Preliminary  remote- 
sensing  data  of  the  Delaware  Estuary  indicate  that 
thermal  variations  of  as  small  as  I  deg  C  and  spatial 
variations  of  as  small  as  100  feet  exist  and  can  be 
detected  by  aircraft-mounted  IR  scanners  and  aeri- 
al cameras.  Thermal  effluents  from  electric -power 
generating  plants,  may  have  spatial  dimensions  of 
one-half  mile  and  thermal  contrasts  of  up  to  10  deg 
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C.  In  addition,  the  general  circulation  of  some 
estuaries  and  bays  could  be  monitored  from  space 
during  some  seasons  of  the  year  when  thermal  or 
color  contrasts  are  present.  (See  also  W71-1 1999) 
(Knapp-USGS) 
W7 1-1 2005 


USE  OF  INFRARED  IMAGERY  TO  LOCATE 
SURFICIAL  AQUIFERS,  DELMARVA  PENIN- 
SULA, MARYLAND  AND  DELAWARE, 

Geological  Survey,  Towson,  Md. 
Este  F.  Hollyday. 

In:  Symposium  on  Earth  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra- 
tion, Manned  Spacecraft  Center,  Houston,  Texas,  p 
25-1  to  25-14,  September  16-18,  1968.  14  p,  8  fig, 
4  ref. 

Descriptors:  'Remote  sensing,  'Groundwater, 
•Aquifers,  'Delaware,  Surveys,  Sands,  Water  tem- 
perature, Infrared  radiation,  Water  resources 
development,  Groundwater  movement,  Discharge 
(Water),  Aerial  photography,  Instrumentation. 
Identifiers:  'Infrared  imagery,  Delmarva  Peninsula. 

Infrared  imagery  was  tested  as  a  rapid  reconnais- 
sance technique  for  locating  the  thickest  sections 
of  water-bearing  surficial  sand  on  the  Delmarva 
Peninsula.  Relative  temperature  of  visible  water 
was  recorded  along  a  control  line  on  which  the 
hydrogeology  had  been  studied  in  detail,  and  along 
six  test  lines.  The  location  of  the  three  strongest 
and  most  diffuse  thermal  anomalies  seemed  to  be 
controlled  by  areas  of  thick  surficial  sands,  short 
reaches  of  major  streams  almost  immediately 
above  the  head  of  estuaries,  and  absence  of  fine- 
grained marine  sediments  overlying  the  surficial 
sand  aquifers.  Infrared  imagery  can  be  used  to 
locate  thick  surficial  sand  aquifers  only  where  all 
the  hydrogeologic  constraints  are  satisfied.  Infrared 
imagery  can  be  used  also  to  locate  some  of  the 
major  modes  on  the  discharge  boundary  of  regional 
groundwater  flow  systems.  (See  also  W71-1 1999) 
(Knapp-USGS) 
W7  1-12006 


REMOTE  SENSING  OF  MARSHLANDS  AND 
ESTUARIES  USING  COLOR  INFRARED 
PHOTOGRAPHY, 

Geological  Survey,  Washington,  D.C. 
Richard  R.  Anderson. 

In:  Symposium  on  Earch  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra- 
tion, Manned  Spacecraft  Center,  Houston,  Texas,  p 
26-1  to  26-23,  September  16-18,  1968.  23  p  1  1  fie 
1  tab,  6  ref. 

Descriptors:    'Remote    sensing,    'Aerial    photog- 
raphy, 'Infrared  radiation,  'Maryland,  Marshes, 
Estuaries,    Water    temperature,    Aquatic    plants, 
Water  quality.  Currents  ( Water),  Instrumentation. 
Identifiers:  'Patuxent  River  (Md). 

Remote-sensing  techniques,  particularly  color  in- 
frared photography,  show  promise  as  valuable  tools 
in  studies  of  estuaries  and  marshes.  Color  infrared 
film  and  various  Wratten  filters  (I5-G,  25-A,  61, 
89-B)  were  used  in  estuarine  and  marshland  studies 
of  the  Patuxent  River,  Maryland.  Color  infrared 
film,  with  use  of  various  filters,  provides  informa- 
tion on  various  water-quality  parameters  and 
vegetation  composition  not  obtainable  using  other 
remote-sensing  methods.  The  Wratten  15-G  filter 
appears  to  be  the  most  useful,  but  the  Wratten  25- 
A  filter  may  be  superior  in  delineation  of  sub- 
merged aquatic  plants.  The  Wratten  61  and  89-B 
filters  provide  a  tool  for  specific  plant  type,  dis- 
tribution in  marshes,  and  shoreline  delineation. 
(See  also  W7 1  - 1 1 999 )  ( Knapp-USGS) 
W71-12007 


APPLICATION     OF    RADAR    IMAGERY     TO 
DRAINAGE  ANALYSIS, 

Illinois  Univ.,  Chicago. 
Roger  M.  McCoy. 


99 


Field  07— RESOURCES  DATA 
Group  7B — Data  Acquisition 


In:  Symposium  on  Earth  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra- 
tion, Manned  Spacecraft  Center,  Houston,  Texas,  p 
27-1  to  27- 18,  September  16-18,  1968.  18  p,  12  fig, 
I  ref 

Descriptors:  'Remote  sensing,  *Radar,  ♦Topog- 
raphy, ♦Geomorphology,  'Terrain  analysis. 
Drainage  patterns  (Geologic),  Mapping,  Data  col- 
lections, Surface  waters,  Hydrologic  data.  Instru- 
mentation. 
Identifiers:  'Side-looking  radar. 

Radar  imagery  is  examined  for  possible  applica- 
tions to  many  gcoscience  studies.  The  fields  of 
geomorphology  and  hydrology  benefit  greatly  from 
the  use  of  radar  imagery  for  measurement  of  ter- 
rain parameters.  Radar  imagery  offers  several  ad- 
vantages for  geomorphic  studies.  Side-looking 
imaging  radars  obtain  greater  ground  coverage 
than  vertical  mapping  cameras  carried  at  the  same 
altitude.  This  characteristic  permits  a  broad  re- 
gional view  on  one  image.  A  second  important  ad- 
vantage is  that  radar  imagery  presents  a  large  quan- 
tity of  geomorphic  detail  relative  to  its  scale.  Most 
radar  systems  show  more  stream  detail  than  a  topo- 
graphic map  of  the  same  scale.  A  third  advantage 
for  terrain  studies  is  a  consistent  relationship 
between  the  quantitative  data  derived  from  radar 
and  data  derived  from  large-scale  topographic 
maps  (  1:24  000).  Thus,  by  applying  a  conversion 
factor  to  terrain  features  measured  on  radar 
images,  it  is  possible  to  project  data  to  a  topo- 
graphic map  (  1 :24  000)  equivalent.  (See  also  W7  1- 
1  1999)  (Knapp-USGS) 
W71-12008 


RADAR  SEA  RETURN  AS  A  FUNCTION  OF 
WAVE  HEIGHT  AND  WIND  SPEED  FOR 
FULLY  DEVELOPED  SEAS, 

New  York  Univ.,  Bronx.  Dcpt.  of  Meteorology  and 
Oceanography. 
Willard  J   Picrson.Jr. 

In:  Symposium  on  Earth  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra- 
tion. Manned  Spacecraft  Center,  Houston,  Texas,  p 
42-1  to  42-27,  September  16-18,  1968.  27  p,  6  fig, 
12  tab,  2  ref. 

Descriptors:    'Remote    sensing,    'Radar,    'Waves 
(Water),       'Satellites       (Artificial),       'Aircraft, 
Wavelengths,    Instrumentation,    Winds,    Velocity, 
Meteorological  data.  Calibrations. 
Identifiers:  'Wave  height. 

A  total  of  9  I  6  individual  measurements  were  made 
of  the  radar  scattering  cross  section  versus  the 
beam  angle  for  various  wave  heights  in  fully 
developed  seas.  Increasing  wind  speed  and  wave 
height  results  in  increasing  values  of  cross  section 
for  all  angles  of  incidence  between  15  deg  and  55 
deg  The  increases  are  1 9  decibels  at  30  deg  and  22 
decibels  at  45  deg  as  the  wind  increases  from  12  to 
38  knots.  There  is  no  evidence  of  any  saturation  ef- 
fect. The  radar  return  is  higher  for  upwind- 
downwind  conditions  than  for  crosswind  condi- 
tions. When  simple  fully  developed  seas  arc 
present,  the  difference  can  be  detected  at  18,  28, 
and  38  knots.  The  scatter  of  the  observations  is  the 
result  of  statistical  effects  and  mesoscalc  variability 
in  the  waves  and  winds.  Most  of  the  time,  the 
scatter  is  within  2  decibels.  The  extreme  scatter 
was  4  decibels  One  measurement  from  an  aircraft 
can  provide  an  estimate  of  the  wind  speed  within  3 
knots  two-thirds  of  the  time.  Spacecraft  data 
should  yield  substantially  more  accurate  values. 
(Sec  also  W7I-I  1999)  (Knapp-USGS) 
W7  I -I  2009 


SEA-STATE  MEASUREMENTS  WITH  A 
RADAR  PROFILOMETER, 

Naval  Occanographic  Office,  Washington,  D.C. 
Lionel  I.  Moskowitz 

In:  Symposium  on  F.arth  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra- 
tion, Manned  Spacecraft  Center,  Houston,  Texas,  p 
43-1  to  43-6,  September  16-18.  1968   6  p.  4  fig. 


Descriptors:    'Remote    sensing,    'Radar,    'Waves 
(Water),       'Satellites       (Artificial),       'Aircraft, 
Wavelengths,    Instrumentation,    Winds,    Velocity, 
Meteorological  data.  Calibrations. 
Identifiers:  'Wave  height. 

High  sea  states  were  determined  by  radar  scat- 
terometry.  The  aircraft  used  in  the  study  has  three 
major  environmental  systems  aboard  These  major 
systems  can  provide  data  pertaining  to  ocean  wave 
heights,  sea  surface  temperature,  and  temperature 
as  a  function  of  water  depth.  A  continuous  record 
of  wave  heights  is  obtained  from  an  altitude  of  ap- 
proximately 500  feet.  The  profiler  is  an  FM-cw 
radar  operating  at  a  frequency  of  4.3  gigahertz  with 
frequency  modulation  of  25  megahertz.  From  a 
500-foot  altitude,  a  15-foot  spot  is  illuminated  on 
the  ocean  surface.  This  limits  the  wave  information 
to  wavelengths  greater  than  30  feet  (or  wave 
periods  greater  than  3  seconds).  Vertical  motion  of 
the  aircraft  is  removed  by  a  coupled  accelerometer. 
For  the  most  part,  all  the  scattcrometcr  data  ob- 
tained were  for  seas  approximately  at  the  fully 
developed  state.  (Sec  also  W7  I- 1  1999)  (Knapp- 
USGS) 
W7I-I20IO 


RADAR  SCATTEROMETER  MEASUREMENTS 
OF  SEA  ICE, 

Kansas  Univ.,  Lawrence.  Remote  Sensing  Lab. 
J.  W.  Rouse,  Jr. 

In:  Symposium  on  Earth  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra- 
tion, Manned  Spacecraft  Center,  Houston,  Texas,  p 
44_1  to  44-29,  September  16-18,  1968.  29  p,  1 6  fig, 
1  tab,  6  ref. 

Descriptors:   'Remote  sensing,  'Radar,  'Sea  ice, 
'Aircraft,  Mapping,  Surveys,  Ice,  Icebergs,  Topog- 
raphy. Sea  water.  Instrumentation. 
Identifiers:  'Radar scatterometry. 

The  use  of  radar  was  studied  as  a  sensor  for  identifi- 
cation of  arctic  ice  types.  The  radar  data  were 
recorded  by  a  1  3.3-gigahertz  radar  scattcromcter. 
This  continuous  wave  Doppler  instrument  mea- 
sures the  scattering  coefficient  of  individual  resolu- 
tion cells  over  the  range  of  incidence  angles  from 
60  deg  ahead  to  60  deg  aft  of  the  aircraft.  The  fact 
that  the  data  are  related  to  individual  cells  ( approx- 
imately 100  feet  square)  along  the  flight  path  and 
that  the  ice  type  was  known  for  each  cell  resulted  in 
'signatures'  of  the  ice  types.  These  signatures,  in 
the  form  of  scattering-coefficient  curves  versus  in- 
cidence-angle curves,  arc  sufficiently  unique  that 
ice-type  discrimination  was  possible.  Each  flight 
line  is  documented  with  aerial  photography  and 
continuous  narration  by  a  Navy  acrographic  ob- 
server. In  addition,  one  line  included  ground  truth. 
The  analysis  includes  comparison  of  radar  return 
amplitude  as  a  function  of  time  with  the  air 
photomosaic  of  the  flight  line;  comparison  of  scat- 
tering-coefficient curves  for  various  ice  types;  and 
an  estimation  of  the  surface  statistics  obtained  by 
fitting  the  data  to  the  backscattcr  theory  based  on 
the  Kirchhoff-Huygens  Principle.  (Sec  also  W71- 
1  1999)  (Knapp-USGS) 
W7I-I20I  1 


COMPARISON  OF  MICROWAVE 

RADIOMETRY  OF  THE  OCEAN  DURING  HUR- 
RICANE BEULAH  (MISSION  57)  WITH  SIMU- 
LATED OCEAN  SURFACE  MEASUREMENTS, 

Miami  Univ.,  Coral  Gables,  Fla. 
G.  F.  Williams,  Jr. 

In:  Symposium  on  Earth  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra- 
tion, Manned  Spacecraft  Center,  Houston,  Texas,  p 
45-1  to  45-8,  September  16-18,  1968.  8  p.  3  fig,  6 
ref. 

Descriptors:      'Remote     sensing,      'Calibrations, 
♦Microwaves,  'Electromagnetic  waves,  Instrumen- 
tation,   Aircraft,    Albedo,    Waves    (Water),    Hur- 
ricanes. 
Identifiers:  'Microwave  radiometry. 


In  order  to  provide  a  general  guide  in  the 
terpretation  of  airborne  microwave  radiometet 
data  over  the  ocean,  measurements  were  made  of  gj 
simulated  ocean  surface.  A  system  of  radiometerti 
on  the  frequencies  of  9  4.  15  8.  22  2.  and  34] 
gigahertz  was  installed  in  the  NASA  aircraft  Ih< 
simulation  experiment  was  conducted  with  the  air 
craft  parked  and  a  temporary  test  tank  8  feet  in 
diameter  erected  below  the  radomc  housing  the 
radiometers  The  water  surface  was  disturbed  by  <J 
water  spray  to  simulate  the  impact  of  rain  Then,  I- 
ouncc  of  detergent  was  added,  and  a  high-pressure 
jet  generated  1/4  to  1/2  inch  of  foam,  simulating 
the  effects  of  sea  foam  and  whitecaps.  and  the  mea 
surcments  were  repeated.  The  blanket  of  foarr 
produced  a  large  increase  of  about  100  deg  K  in  ap-' 
parent  temperature,  apparently  changing  the  cmis- 
sivity  of  the  water  from  approximately  0.40  to  ;' 
value  near  1 .0.  These  measurements  were  com- 
pared with  measurements  made  in  Hurricane  Bcu' 
lah,  1967  The  results  at  9  4  gigahertz,  with  certair' 
qualifications  regarding  calibration,  are  in  definite1 
agreement  with  the  predicted  temperature/wine 
velocity/foam  cover  relationship  However,  unles: 
apparent  sky  temperatures  are  measured  concur- 
rently, there  is  a  large  unknown  factor  in  measure 
ments  of  the  ocean.  (See  also  W7I-1I999)  (KJ 
napp-USGS) 
W7  1-1  201 2 


OCEAN  BOTTOM  SURVEYING  WITH  AERIAL 
PHOTOGRAPHY, 

Massachusetts  Inst,  of  Tech  ,  Cambridge    Expcri-1 

mental  Astronomy  Lab.;  and  Naval  Occanographic 

Office,  Washington,  DC. 

A.  C.  Conrod,  and  H.  A.  Short. 

In:  Symposium  on  Earth  Resources  Aircraft  Pro 

gram.  National  Aeronautics  and  Space  Administra-1 

tion.  Manned  Spacecraft  Center,  Houston.  Tcxas.fi 

46A-I  to  46A- 17,  September  16-18,  1968    17  p.  IC 

fig 

Descriptors:  'Aerial  photography,  'Remote 
sensing,  'Bottom  sediments.  Surveys,  Beaches 
Suspended  load.  Water  quality.  Satellites  (Artifi- 
cial), Data  collections.  Terrain  analysis,  Inslrumcn 
tation. 
Identifiers:  'Ocean  bottom  surveys. 

Studies  of  the  application  of  aerial  photography 
and  spectrograph  to  ocean  surveying  show  thai 
good  bottom  detail  may  be  obtained  at  depths  rang- 
ing in  some  cases  to  more  than  25  meters,  anc 
biological  and  geological  features  can  be  seen  and 
interpreted.  The  method  shows  promise  as  a  survey 
tool  for  examining  the  near-shore  environment  anc 
in  studying  land-sea  interactions,  both  natural  anc 
artificial.  The  kinds  and  amounts  of  suspended  anc 
dissolved  water  may  be  estimated  with  airborne 
radiometers.  The  uses  of  photography  arc  com- 
pared with  electro-optical  imaging  systems  foi 
possible  operational  use  on  ERSP  and  EROS  satel 
litcs.  Some  of  the  design  and  application  aspects  ol 
nonpholographic  imaging  systems  arc  discussed 
(See  also  W7  1-1  1999)  (Knapp-USGS) 
W7I-12013 


SURFACE  EFFECTS  AND  SUBMERGED  FEA 
TURES, 

Michigan  Univ.,  Ann  Arbor. 
F.  C.  Polcyn. 

In:  Symposium  on  Earth  Resources  Aircraft  Pro- 
gram, National  Aeronautics  and  Space  Administra 
tion.  Manned  Spacecraft  Center,  Houston,  Texas,  f 
46B-1  to  46B-I8,  September  16-18,  1968.  18  p,  14 
fig,  I  ref. 

Descriptors:    'Remote    sensing,    'Oceanography 
Waves  (Water),  Water  quality.  Water  temperature 
Color,  Radar,  Aircraft,  Instrumentation. 
Identifiers:  'Oceanology. 

Remote  sensors  to  be  used  to  determine  locatior 
and  measurement  of  submerged  occanographic 
features  measure  color  and  thermal  anomalies 
wave  infraction  effects,  and  time  differences  ol 
reflected     laser    pulses.    These    aspects    for    the* 
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dentification  and  location  of  a  particular  depth  of 
vater  (  100  feet  or  less)  are  renewed.  The  various 
ensor  types  that  could  be  employed  are  discussed. 
See  also  W7  1-1  1999)  (Knapp-USGS) 
V7I-12014 


tESLLTS  OF  REMOTE-SENSING  TESTS  FOR 
)CEANOGRAPHY  AT  TEXAS  A  AND  M 
INIVERSITY, 

exas  A  and  M   Univ.,  College  Station.  Dept.  of 
tceanography. 
ack  F.  Paris. 

I  Symposium  on  Earth  Resources  Aircraft  Pro- 
ram,  National  Aeronautics  and  Space  Administra- 
on.  Manned  Spacecraft  Center,  Houston,  Texas,  p 
9-1  to  49-5  I,  September  16-18,  1968.  51  p,  36  fig, 
tab,  lOrcf. 

'escriptors:  *Remotc  sensing,  "Oceanography,  In- 
ared  radiation.  Aerial  photography.  Microwaves, 
urveys,  Mapping,  Water  temperature, 
leteorological  data,  Mixing,  Waves  (Water), 
cltas,  Mississippi  River,  Instrumentation, 
lentifiers:  "Mississippi  Delta. 

irbornc  tests  of  multispectral  remote  sensors  were 
inducted  on  eight  occasions  between  July  I  966  to 
jptember  1968  over  the  Mississippi  Delta  area 
id  eastern  Gulf  of  Mexico  to  determine  the  use- 
Iness  of  the  sensors  in  surveying  river,  coastal, 
id  deep-sea  phenomena.  Four  of  these  tests  were 
pported  concurrently  by  occanographic  research 
:sscls.  Passive  remote  sensors  —  principally  metric 
imcras,  infrared  imagers,  and  microwave 
diometcrs  were  flown  at  1500,5000,  10,000,  and 
),000  feet  above  sea  level.  The  following  features 
the  Mississippi  River  were  surveyable  by  remote 
risers.  (  1  )  location  of  surface  frontal  zones  of 
invcrgencc;  (2)  determination  of  surface  water 
ass  type;  (3)  small-scale  pattern  of  mixing;  (4)  lo- 
tion of  internal  waves;  and  (5)  general  outflow 
ittern  shape  and  extent.  (Sec  also  W71-1I999) 
inapp-USGS) 
71-12015 


*DAR    PROGRESS    IN    THE    NASA    EARTH 
JSOURCES  AIRCRAFT  PROGRAM, 

insas  Univ.,  Lawrence.  Center  for  Research  in 
iginccring  Science. 
K.  Moore. 

Symposium  on  Earth  Resources  Aircraft  Pro- 
im.  National  Aeronautics  and  Space  Administra- 
n.  Manned  Spacecraft  Center,  Houston,  Texas,  p 
-1  to  50-5  I,  September  16-18,  1968.  51  p,  28  fig, 

rcf. 

iscriptors:  "Radar,  "Remote  sensing,  "Aircraft, 
ipping.         Surveys,         Satellites         (Artificial), 
crowaves.    Data   processing.    Data   collections, 
views.  Instrumentation, 
intifiers:  "Radar  scattcrometry. 

c  NASA  Earth  Resources  Aircraft  Program  has 
I  to  expansion  in  knowledge  of  gcoscicnce.- 
ourcc  applications  of  radar.  Aircraft  are  being 
-lipped  with  a  radar  imager  and  multifrcquen- 
polarization  scatterometers.  Multifrcquency 
aging  radar,  preferably  'polypanchromatic,' 
>uld  give  even  more  important  results.  The 
igress  in  multiimage  data  processing  shows  great 
tential  of  both  semi-real-time  and  general-pur- 
se computer  techniques.  (See  also  W71-I  1999) 
napp-USGS) 
'1-12016 


craft,  Reviews,  Data  collections.  Satellites  (Artifi- 
cial). 
Identifiers:  Infrared  scanning. 

The  NASA  Remote  Sensing  Aircraft  Program  uses 
infrared  (IR)  scanners  for  thermal  mapping  and 
multispectral  sensing.  The  scanners  can  operate  in 
any  region  of  the  optical  spectrum.  The  electrical 
signal  can  be  readily  transmitted,  recorded, 
analyzed,  or  processed  as  needed  or  desired.  The 
detectors  generally  have  a  very  large  dynamic 
range,  and  the  detection  process  is  reversible. 
(That  is,  unlike  photographic  film  the  detectors  are 
reusable.)  The  sensor  is  amenable  to  calibration 
and  can  yield  quantitative  data.  Collection  of  data 
simultaneously  in  many  wavelength  channels  is 
possible.  (Sec  also  W7  1-1  1999)  (Knapp-USGS) 
W7I-I2017 


ICE  STUDIES  (Ledovyye  issledovaniya). 

State  Hydrological  Inst.,  Leningrad  (  USSR). 
For  primary  bibliographic  entry  see  Field  02C 

W7  1-1  2021 


HVDROBIOLOGY,  'BIORESOURCES  OF  SHAL- 
LOW WATER  ENVIRONMENTS'. 

Wcist,  W.M.,  Jr.,  and  Grceson,  P.E.,  ed.. 
Proceedings  of  Symposium,  Miami  Beach,  Florida, 
June  24-27,  1970;  American  Water  Resources  As- 
sociation, Urbana,  Illinois,  Proceedings  Series  No 
8,  1970.  385  p. 

Descriptors:  "Water  pollution  sources, 

"Ecosystems,       "Ecology,       "Water       resources 
development,    "Surface   waters,   Remote   sensing. 
Water    quality.    Water    balance,    Eutrophication, 
Analytical  techniques.  Aerial  photography. 
Identifiers:  "Hydrobiological  investigations. 

This  volume  contains  33  papers  concerning  the  fol- 
lowing topics:  (  I  )  Harvesting  the  Hydrosphere,  (2) 
Conservation  and  Development  of  Biorcsources, 
(3)  Fresh-Water  Biorcsources,  (4)  Marine 
Biorcsources,  ( 5  )  Remote  Sensing  of  Biorcsources, 
and  (6)  New  Methodology  in  Hydrobiological  Stu- 
dies. (Sec  also  W71-12030  thru  W71-12035) 
(Woodard-USGS) 
W7I-12029 


FRARED  STUDIES, 

chigan  Univ.,  Ann  Arbor. 
S.  Lowe. 

Symposium  on  Earth  Resources  Aircraft  Pro- 
m.  National  Aeronautics  and  Space  Administra- 
1,  Manned  Spacecraft  Center,  Houston,  Texas,  p 

1  to  5  1-17,  September  16-18,  1968.  I  7  p,  1  I  fig. 


scriptors:  "Remote  sensing,  "Infrared,  "Instru- 
ntation.   Surveys,   Mapping,   Calibrations,   Air- 


THE   USE  OF  AERIAL   PHOTOGRAPHY   FOR 
HYDROBIOLOGICAL  INVESTIGATIONS, 

Eastman   Kodak   Co..   Rochester,   N.Y.   Research 

Labs. 

Norman  L.  Fritz. 

In:  Hydrobiology,  'Bioresourccs  of  Shallow  Water 

Environments',  Proceedings  of  Symposium,  Miami 

Beach,  Florida,  June  24-27,  I  970;  American  Water 

Resources         Association,         Urbana,         Illinois, 

Proceedings  Scries'  No  8,  p  255-261,  1970.  7  p,  1 

rcf. 

Descriptors:       "Aerial      photography,      "Remote 
sensing,  "Surface  waters,  "Ecosystems,  "Biological 
communities,  Analytical   techniques.   Photometry, 
Water  pollution. 
Identifiers:  "Hydrobiological  investigations. 

The  characteristics,  uses,  and  limitations  of  aerial 
photography  arc  presented  in  the  hope  that 
hydrobiologists  can  use  the  information  for  their 
applications.  A  brief  summary  of  many  of  the  fac- 
tors that  affect  aerial  photography  and  its  in- 
terpretation is  included.  Many  of  these  factors  arc 
interdependent,  and  to  obtain  the  optimum  in  in- 
formation from  a  photographic  system,  a  systems 
approach  might  be  used  in  the  selection  of  its  in- 
dividual elements.  Many  choices  can  be  made 
between  the  various  parameters,  and  the  proper 
selection  of  each  parameter  can  help  maximize  the 
usefulness  of  such  photography.  Most  of  the  con- 
cepts are  easily  mastered,  and  a  knowledge  of 
them,  or  a  realization  that  they  exist  and  that  help 
can  be  obtained  in  a  system  design,  will  assist  in 
deriving  techniques  that  will  provide  maximum  in- 
formation in  the  resulting  photography.  (Sec  also 
W71-12029)  (Woodard-USGS) 


W71-12031 


INFRARED  AND  MULTISPECTRAL  SENSING 
IN  HYDROBIOLOGICAL  APPLICATIONS, 

Bendix    Corp.,     Ann     Arbor,     Mich.     Aerospace 
Systems  Div. 
D.  S.  Lowe. 

In:  Hydrobiology,  'Biorcsources  of  Shallow  Water 
Environments,'  Proceedings  of  Symposium,  Miami 
Beach,  Florida,  June  24-27,  1 970;  American  Water 
Resources  Association,  Urbana,  Illinois, 
Proceedings  Series  No  8,  p  262-273,  1970.  1  2  p  10 
fig,  I  7  ref. 

Descriptors:  "Aerial  photography,  "Infrared  radia- 
tion, "Remote  sensing,  "Surface  waters, 
"Ecosystems,  Analytical  techniques.  Photography, 
Water  pollution. 

Identifiers:  "Hydrobiological  investigations,  "In- 
frared photography. 

Optical-mechanical  scanners  can  be  used  in 
hydrobiological  investigations  to  generate  imagery 
significantly  different  from  that  produced  by 
cameras.  Infrared  imagery  contains  information 
directly  related  to  surface  temperature  of  features. 
Multispectral  scanners  and  data  processors  analyze 
the  spectral  characteristics  of  each  element  in  a 
scene  and  can  identify  areas  of  similar  spectral 
characteristics.  In  some  applications,  terrain  fea- 
tures have  been  successfully  classified  on  the  basis 
of  their  spectral  properties.  Such  automated  clas- 
sification is  ideally  suited  for  large  area  coverage 
(See  also  W7  I  - 1 2029 )  ( Woodard-USGS ) 
W71-12032 


REMOTE  SENSING  OF  COASTAL  ENVIRON- 
MENTS USING  MULTISPECTRAL  PHOTO- 
GRAPHIC TECHNIQUES, 

Long  Island  Univ.,  Grcenvale,  N.Y. 
Edward  Yost,  and  Sondra  Wcndcroth. 
In:  Hydrobiology,  'Biorcsources  of  Shallow  Water 
Environments,'  Proceedings  of  Symposium,  Miami 
Beach,  Florida,  June  24-27,  1  970;  American  Water 
Resources  Association,  Urbana,  Illinois, 
Proceedings  Series  No  8,  p  274-302,  1970.  29  p  26 
fig,  8  rcf. 

Descriptors:  "Aerial  photography,  "Remote 
sensing,  "Ecosystems,  "Surface  waters,  "Sedi- 
ments, Vegetation,  Photometry,  Analytical 
techniques.  Coasts,  Shores,  Cameras,  Water  pollu- 
tion. 

The  usefulness  of  multispectral  color  aerial  photog- 
raphy for  accurately  and  repcatably  measuring 
basic  environmental  parameters  is  demonstrated  in 
a  scries  of  controlled  experiments.  The  ability  to 
establish  image  chromaticity  differences  for  plants 
and  trees  under  different  solar  illumination  and  at- 
mospheric conditions  is  particularly  significant. 
When  coupled  with  spectroradiomctric  and 
biochemical  analyses  of  coastal  water  masses,  the 
ability  of  this  technology  to  detect  phytoplankton 
concentrations  and  sediments  is  promising.  (See 
also  W7  I  - 1  2029 )  ( Woodard-USGS ) 
W7I-I2033 


COLOR  INFRARED  PHOTOGRAPHY  FROM 
60,000  FEET  ALTITUDE  AS  A  TOOL  FOR 
DELINEATING  AQUATIC  VEGETATION, 

National  Aeronautics  and  Space  Administration, 
Houston,  Tex.  Manned  Spacecraft  Center. 
For  primary  bibliographic  entry  sec  Field  05B. 
W71-12034 


MULTISPECTRAL  STUDIES  OF  VEGETATION 
AND  HYDROLOGIC  CONDITIONS  IN  SOUTH 
FLORIDA, 

Michigan  Univ.,  Ann  Arbor. 
Norma  S.  Thomson. 

In:  Hydrobiology,  'Bioresourccs  of  Shallow  Water 
Environments,'  Proceedings  of  Symposium,  Miami 
Beach,  Florida,  June  24-27,  1 970;  American  Water 
Resources  Association,  Urbana,  Illinois, 
Proceedings  Series  No  8,  p  329-349,  1970.  21  p,  5 
fig,  2  tab,  6  ref. 
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Descriptors:  'Remote  sensing,  'Water  resources 
development,  'Aerial  photography,  'Vegetation, 
•Florida,   Surface   waters,   Swamps,   Photometry, 
Analytical  techniques,  Infrared  radiation. 
Identifiers:  'Everglades  National  Park. 

A  cooperative  research  effort  between  the  Water 
Resources  Division  of  the  U.S.  Geological  Survey 
and  the  Willow  Run  Laboratories  of  The  University 
of  Michigan  was  conducted  with  remote-sensing 
techniques  to  provide  information  concerning  par- 
ticular hydrologic  conditions  and  to  provide  maps 
of  the  distribution  of  selected  hydrobiological  fea- 
tures in  the  Everglades  National  Park,  Florida.  Two 
scanners  were  employed  to  collect  data  in  18 
separate  narrow  spectral  bands  extending  from  the 
ultraviolet  (0.32  micrometers)  to  the  thermal  in- 
frared (14  micrometers).  The  optical  mechanical 
scanners  were  mounted  in  a  C-47  aircraft.  A  rotat- 
ing mirror  scanned  the  ground  in  a  direction  per- 
pendicular to  the  flight  direction.  This  scanning  ac- 
tion, in  conjunction  with  the  forward  movement  of 
the  aircraft,  covered  a  strip  of  terrain  centered 
under  the  aircraft  with  a  continuous  set  of  scan 
lines.  The  2 ,000-feet  multispectral  data  collected 
over  the  Shark  River  Slough  were  processed  using 
the  weighted  Euclidean  Distance  Decision  rule. 
Theoretical  discussions  of  this  rule,  also  called  the 
miss-distance  or  spectrum-matching  technique  are 
presented.  (See  also  W71-12029)  (Woodard- 
USGS) 
W71-12035 


A  FIELD  METHOD  FOR  DETERMINATION  OF 
ANION-ACTIVE  SURFACTANTS  IN  WATER, 

Institute    of    General    and     Municipal    Hygiene, 
Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  02  K. 
W7 1-1 2044 


CHEMICAL  TECHNIQUES  FOR  DISCHARGE 
MEASUREMENTS  OF  SMALL  FLOWS:  AGUAS 
RIVER,  ALMERIA,  SPAIN  (Aforos  Quimicos  De 
Pequenos  Caudales:  Rio  Aguas  (Almeria)), 
Centro  de  Edafologia  y  Biologia  Aplicada  del  Segu- 
ra,  Murcia  (Spain). 

For  primary  bibliographic  entry  see  Field  02  E. 
W71-12120 


APOLLO  9  EYES  WATER  MANAGEMENT. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No  1 ,  Lubbock,  Tex. 

Cross  Section,  Vol  16,  No  10,  October  1970,  p  1, 
3-4.2  fig. 

Descriptors:  'Remote  sensing,  'Water  manage- 
ment (Applied),  'Irrigation  practices,  'Riparian 
rights,  'Legal  aspects,  'Water  rights,  Aerial 
photography,  Irrigated  land.  Water  law,  Ground- 
water basins,  Aquifers,  Public  rights,  Water 
resources  development,  Water  policy,  New  Mex- 
ico, Texas. 

Identifiers:  'Apollo  9,  'Ogallala  Aquifer,  'High 
Plains. 

An  Apollo  9  aerial  photograph  (AS9-2  6A-3807A) 
was  taken  on  March  1  2,  1969  at  10:30  a.m.  Central 
Standard  Time  from  137  miles,  of  a  10,000  square 
mile  area  showing  agricultural  development  on  the 
Texas-New  Mexico  State  line  in  the  High  Plains. 
Cultivated  areas  are  square  or  rectangular  patches, 
either  preplanted,  irrigated  or  with  a  winter  crop 
cover.  Soils  are  similar,  and  the  Ogallala  Aquifer 
predominates.  The  New  Mexico  part  of  the  photo- 
graph is  sparsely  irrigated,  while  the  Texas  part  is 
mostly  irrigated.  Agriculture  in  Texas  is  more 
developed  than  in  New  Mexico  because  Texas  law 
grants  the  landowner  ownership  of  groundwater, 
and  thus  encourages  groundwater  basin  manage- 
ment by  local  farmers.  New  Mexico  law  established 
that  groundwater  is  state  property.  The  agricultural 
situation  for  2020  is  questioned.  Two  photographs 
are  presented.  (Popkin-Arizona) 
W71-12126 


APOLLO  9  EYES  AGRICULTURE. 

High  Plains  Underground  Water  Conservation  Dis- 
trict No.  1 ,  Lubbock,  Tex. 

Cross  Section,  Vol  1 6,  No  11,  November  1 970,  p  4. 

Descriptors:  'Remote  sensing,  'Aerial  photog- 
raphy, 'Agriculture,  'Topography,  'Hydrogeolo- 
gy,  'Water  supply,  Altitude,  Texas,  Reservoirs,  Ir- 
rigation water,  Grains  (Crops),  Sorghum. 
Identifiers:  'Apollo  9,  'High  Plains  (Tex),  'Ogal- 
lala Formation,  White  River  Lake. 

An  Apollo  9  photograph  (AS  9-26A-3808A), 
taken  at  an  altitude  of  1  37  miles,  is  presented  show- 
ing a  10,000  square  mile  area  in  west  Texas.  The 
photograph  reveals  the  termination  of  the  High 
Plains  agriculture  on  the  eastern  escarpment  of  the 
Ogallala  Formation,  topographic  and  geohydrolog- 
ic  conditions  in  this  semi-arid  region.  A  relatively 
large  west  Texas  surface  reservoir  (White  River 
Lake),  containing  38,850  acre-feet,  is  dwarfed  by 
the  magnitude  of  the  Ogallala  aquifer  which  is  the 
main  water  supply  for  the  High  Plains.  The  irriga- 
tion capacity  of  White  River  Lake  is  about  2  6,000 
acres  of  grain  sorghum ,  or  about  0.4  percent  of  the 
photographed  area,  emphasizing  the  importance  of 
the  Ogallala  to  the  Plains.  Two  figures  show  the 
Apollo  photograph  and  a  location  map.  (Popkin- 
Arizona) 
W71-12142 


7C.  Evaluation,  Processing  and 
Publication 


THE  PRINCIPLE  AND  OPERATION  OF  FISH 
CATCH  AND  POLLUTION  INFORMATION 
SYSTEM, 

Fisheries   Research   Board  of  Canada,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

P.J.Lee. 

Technical  Report  No2  50  (manuscript),  1971.  105 

p,  26  append. 

Descriptors:  'Data  collections,  'Data  processing, 
'Data  storage  and  retrieval,  Automation,  Docu- 
mentation, Information  retrieval,  Computer 
models,  Fisheries,  Fishing. 

Identifiers:  'Catch  statistics,  'Fish  catch,  Data 
standardization,  Standardization  of  data. 

Electronic  data  processing  on  a  general  fish  catch 
system  enables  fishery  biologists  to  utilize  the  large 
resource  of  data  currently  and  potentially  available 
to  them.  This  study  reviewed  the  existing  status  of 
the  utilization  of  fish  catch  data  in  order  to  set  the 
general  fish  catch  record  system.  Specific  formats 
are  recommended,  and  the  system's  applicability  to 
pollution  records  is  discussed.  The  general  system 
is  conveniently  used  for  information  retrieval  as 
well  as  for  statistical  analysis.  (LeGore-Washing- 
ton) 
W71-11660 


A  TREATMENT  OF  COMPLEX  IONS  IN  SEA 
WATER, 

Illinois  Univ.,   Urbana.   Dept.  of  Physiology  and 

Biophysics. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-11733 


U.S.  GEOLOGICAL  SURVEY  TRACER  STUDY, 
AMARGOSA        DESERT,        NYE        COUNTY, 
NEVADA-PART    2:    AN    ANALYSIS    OF    THE 
FLOW        FIELD       OF       A       DISCHARGING- 
RECHARGING  PAIR  OF  WELLS, 
Geological  Survey,  Denver,  Colo. 
For  primary  bibliographic  entry  see  Field  04B. 
W71-11755 


FLOODS      IN      THE      GUAYANILLA-YAUCO 
AREA,  PUERTO  RICO, 

Geological  Survey,  Washington,  D.C. 
Fred  K.  Fields. 


For  sale  by  U.S.  Geological  Survey,  Washington 
D.C.  20242  -  Price  $100.  Geological  Surve) 
Hydrologic  Investigations  Atlas  HA  414  I  sheet. 
1 97 1.  Text,  10  fig,  I  map 

Descriptors:  'Floods,  'Flood  damage,  'Flood 
plains,  'Peak  discharge,  'Puerto  Rico,  Region* 
flood,  Flood  forecasting,  Flood  control,  Stream- 
flow,  Stream  gages.  Flow  characteristics,  Hydrolog- 
ic data,  Data  collections,  Rainfall-runoff  relation' 
ships,  Hydrographs,  Maps. 

Identifiers:  Illustrations,  Flood  frequencies.  Flood 
profiles. 

Floods  in  the  Guayanilla-Yauco  area,  Puerto  Rice 
are  described  on  a  one-sheet  hydrologic  atlas  to  aic 
in  solving  local  flood  problems  and  in  planning  the 
best  utilization  of  flood-prone  lands.  Maps 
profiles,  cross  sections  and  other  material  relating 
the  extent  of  past  flooding  to  floods  which  migh 
occur  in  the  future  are  based  on  available  record! 
of  rainfall,  runoff,  historical  flood  heights,  anc 
other  technical  data.  The  flood  of  August  8,  1899 
with  a  peak  discharge  of  39,000  cfs,  is  the  greater 
known  flood.  Other  major  floods  occurred  in  192 
(2  3,000  cfs),  1932  a  8,000  cfs),  and  1954(18,(XK 
cfs).  A  service  road  recently  has  been  constructed 
across  the  lower  flood  plain  of  Rio  Yauco.  This  anc 
other  changes  along  the  channel  and  in  the  floot 
plain  may  well  affect  the  inundation  pattern  of  fu 
ture  floods.  (Woodard-USGS) 
W71-11772 


FLOODS  ON  ROCK  RIVER  IN  NORTHEAST 
ERN  JEFFERSON  COUNTY,  WISCONSIN, 

Geological  Survey,  Washington,  D.C. 
James  O.  Shearman  and  Barry  K  Holmstrom. 
For  sale  by  U.S.  Geological  Survey,  Washington 
D.C.    20242    -    Price    $1.00.    Geological    Surve; 
Hydrologic  Investigation  Atlas  HA-394,   1   sheet 
1971.  Text,  6  fig,  1  map,7ref. 

Descriptors:  'Floods,  'Flood  damage,  'Flooi 
plains,  'Peak  discharge,  'Wisconsin,  Regiona 
flood,  Flood  forecasting,  Flood  control,  Stream 
flow,  Stream  gages,  Rainfall-runoff  relationships 
Flow  characteristics,  Hydrologic  data,  Data  codec 
tions,  Hydrographs,  Maps. 

Identifiers:  Standard  project  flood,  Intermediate  re 
gional  flood,  Illustrations. 

Flooding  along  Rock  River  in  Northeastern  Jeffer 
son  County,  Wisconsin  is  described  on  a  one-shee 
hydrologic  atlas  to  aid  in  solving  local  flooi 
problems  and  in  planning  the  best  utilization  o 
flood-prone  lands.  Maps,  profiles.s  cross  section 
and  other  material  relating  the  extent  of  past  flood 
ing  to  floods  which  might  occur  in  the  future  ar 
based  on  available  records  of  rainfall,  runofl 
historical  flood  heights  and  other  technical  data 
The  5-year  flood  at  Afton  has  a  peak  discharge  o 
9,700  cfs.  In  a  9-year  period,  1915-23,  this  flow  wa 
equaled  or  exceeded  four  times.  In  a  1 0-yea 
period,  1930-39,  the  annual  flood  peaks  did  no 
reach  this  magnitude.  However,  for  the  53-yea 
period  of  records,  1914-66,  the  5-year  flood  ha 
been  equaled  or  exceeded  10  times.  (Woodard 
USGS) 
W7I-11773 


FOURIER  ANALYSIS  OF  WEATHER  ANI 
WAVE  DATA  FROM  HOLLAND,  MICHIGAN 
JULY  1970, 

Williams  Coll.,  Williamstown,  Mass.;  and  Wester 

Michigan  Univ.,  Kalamazoo. 

For  primary  bibliographic  entry  see  Field  02H. 

W7I-I1775 


HYDROGEOLOGIC  DATA  FROM  GOV! 
LOGAN,  AND  WALLACE  COUNTIES,  KANSAS 
Kansas  Geological  Survey,  Lawrence;  and  Geologi 
cal  Survey,  Colby,  Kans. 
Katherine  M.  Keene,  and  Marilyn  E.  Pabst. 
Kansas  Ground  Water  Basic-Data  Release  No  "i 
1971.  76  p,  1  fig,  I  plate,  5  tab. 
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escriptors:  'Groundwater,  'Hydrologic  data, 
)ata  collections,  'Water  wells,  'Kansas, 
quifers,  Aquifer  characteristics.  Water  levels, 
ater  quality,  Withdrawal,  Drawdown,  Pumping, 
ater  supply.  Water  users,  Chemical  analysis, 
ater  table.  Water  yield,  Irrigation  wells,  Obser va- 
in wells, 
entifiers:  'Groundwater  basic  data  (Kansas). 

:cords  of  69 1  wells  in  Gove,  Logan,  and  Wallace 
lunties,  Kansas,  are  presented.  Included  are  629 
igation,  24  domestic  or  stock,  24  public  supply,  8 
servation,  and  6  unused  wells.  Several  irrigation, 
mestic,  and  stock  wells  are  used  also  as  observa- 
n  wells.  Fifty-eight  selected  observation-well 
:ords  show  the  seasonal  fluctuations  of  the  water 
tie  for  periods  of  as  much  as  23  years.  Chemical 
jlyses  of  water  from  56  representative  wells  are 
ed.  Lithologic  logs  of  305  test  holes,  wells,  and 
sinograph  shotholes  also  are  included.  The 
ount  of  groundwater  withdrawal  has  increased 
lcurrently  with  the  number  of  wells  in  use.  The 
mber  of  irrigation  wells  in  Gove  County  in- 
ased  from  43  to  193  during  1956-70,  the 
mber  in  Logan  County  increased  from  13  to  101 
ing  1955-70,  and  the  number  in  Wallace  Coun- 
increased  from  96  to  335  during  1960-70. 
oodard-USGS) 
'1-11783 


EMICAL      QUALITY      OF      WATER      IN 
UTHEASTERN  WYOMING. 

ological  Survey,  Cheyenne,  Wyo. 

logical  Survey  Basic  Data  Report,  1971.  67  p,  1 
5  tab,  45  ref. 

scriptors:  'Water  quality,  'Data  collections, 
yoming.  Sampling,  Water  analysis.  Solutes,  Cai- 
rn, Magnesium,  Sodium,  Potassium,  Sulfides, 
orides,  Fluorides,  Nitrates,  Carbonates,  Bicar- 
lates.  Trace  elements,  Water  temperature, 
Irogen  ion  concentration, 
ntifiers:  'North  Platte  River  Basin  (Wyo). 

a  guide  for  water  users,  the  U.  S.  Geological 
vey,  in  cooperation  with  the  Wyoming  Natural 
ource  Board  (now  Department  of  Economic 
nning  and  Development),  compiled  in  this  re- 
t  chemical  analyses,  dating  from  1895  to  1966, 
surface  and  groundwaters  for  southeastern 
oming.  The  area  consists  of  approximately 
)00  square  miles  and  includes  the  drainage 
ins  of  the  North  Platte,  South  Platte,  and 
brara  Rivers  in  Wyoming.  Most  of  the  area  is  in 
North  Platte  River  basins.  The  source  of  each 
lysis  is  shown  in  the  tables  of  analyses.  The  sub- 
ces  determined  by  analytical  methods  and  ex- 
ised  as  ions  are  the  cations  calcium,  magnesi- 
sodium,  and  potassium,  and  the  anions  are 
Jte,  chloride,  fluoride,  nitrate,  and  those  con- 
uting  to  alkalinity,  which  are  usually  expressed 
:rms  of  an  equivalent  amount  of  carbonate  and 
irbonate.  Other  substances  determined,  but  not 
routinely,  are  boron,  chromium  iron,  man- 
:se,  phosphate,  silica,  and  selenium.  Other  pro- 
ies  given  in  the  analyses  in  this  report  are  color, 
centration  of  hydrogen  ions,  dissolved  solids, 
Iness  expressed  in  terms  of  equivalent  quanti- 
of  calcium-bicarbonate,  percent  sodium,  sodi- 
adsorption  ratio,  and  specific  conductance.  (K- 
|>-USGS) 
1-11784 


-1ERICAL  DIFFERENTIATION  BY  SPLINE 
ICTIONS  AND  ITS  APPLICATION  TO 
kLYZING  A  LAKE  TEMPERATURE  OBSER- 
riON, 

I    Regions    Research    and    Engineering    Lab., 

over,  N.H. 

primary  bibliographic  entry  see  Field  02H. 

1-11787 


ITING   THE  SYSTEM   DESIGN   ALTERNA- 

ES, 

artment  of  the  Navy,  Washington,  DC.  ADPE 

ction  Office. 


For  primary  bibliographic  entry  see  Field  06C. 
W71-11821 


MASS  SPECTRUM  DATA  ACQUISITION 
SYSTEM. 

Instrument  Practice,  Vol.  24,  No.  8,  p  561-562, 
August  1970.  2  fig,  1  tab. 

Descriptors:  'Automation,  'Spectrometers,  'Data 
processing.  Data  collections,  Electronic  equip- 
ment. 

A  mass  spectrum  data  acquisition  system  which 
provides  digitized  data  has  been  developed  by  the 
National  Research  Development  Corporation  of 
Teddington,  England.  The  system  is  capable  of 
resolving  peaks  1 6  microseconds  apart  in  time  and 
can  specify  peaks  with  widths  of  20  microseconds 
to  200ms.  The  system  can  also  store  up  to  256  mea- 
surements of  mass  and  intensity.  Output  from  the 
system  can  be  in  the  form  of  either  paper  or  mag- 
netic tape  and  is  ready  for  computer  processing  on- 
line or  off-line.  (Little-Battelle) 
W71-11829 


STATISTICS  AND  EXPERIMENTAL  DESIGN, 

Sussex   Univ.,   Brington   (England).   Mathematics 

Div. 

For  primary  bibliographic  entry  see  Field  07A. 

W71-11842 


INTERACTIVE  MODELING  OF  A  SMALL 
ARIDLAND  WATERSHED  ON  A  HYBRID  COM- 
PUTER, 

Arizona  Univ.,  Tucson.   Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  02E. 

W71-1I858 


ECONOMICS    OF    WASTEWATER    COLLEC- 
TION NETWORKS, 

Northwestern  Univ.,  Evanston,  III.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  05D 

W71-1I861 


MATHEMATICAL  MODEL  OF  THE  COLUM- 
BIA RIVER  FROM  THE  PACIFIC  OCEAN  TO 
BONNEBILLE  DAM,  PART  I:  THEORY,  PRO- 
GRAM NOTES,  AND  PROGRAMS, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11867 


MATHEMATICAL  MODEL  OF  THE  COLUM- 
BIA RIVER  FROM  THE  PACFIC  OCEAN  TO 
BONNEVILLE  DAM,  PART  II:  INPUT-OUTPUT 
AND  INITIAL  VERIFICATION  PROCEDURES, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-11868 


SPATIAL  HETEROGENEITY  OF 

PHYTOPLANKTON    IN    A    NEAR-SHORE    EN- 
VIRONMENT, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Marine 
Ecology  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 
W7I-I  1889 


FREQUENCY  DISTRIBUTIONS  OF  THE 
CHEMICAL  AND  PHYSICAL  CHARAC- 
TERISTICS OF  POTABLE  WATER, 

Reading   Univ.,   Whiteknights,   Dept.   of  Applied 
Physical  Sciences  Reading  Univ.  (England).  Dept. 
of  Applied  Physical  Sciences. 
For  primary  bibliographic  entry  see  Field  05F. 
W71-1  1911 


MISSISSIPPI  VALLEY  MAPPING, 

Geological  Survey,  Rolla,  Mo.  Topographic  Div. 


L.  B.  Robison. 

ASCE  Proceedings,  Journal  of  the  Surveying  and 
Mapping  Division,  Vol  97,  No  SU-1,  Paper  8102,  p 
103-108,  May  1971.  2  ref. 

Descriptors:  'Mapping,  'Maps,  'Mississippi  River, 
'Mississippi  River  basin,  Surveys,  Photogram- 
metry,  Topography,  Aerial  photography. 

The  1957  conference  between  Geological  Survey 
and  Mississippi  River  Commission  officials 
designated  the  Geological  Survey  as  the  responsi- 
ble agency  for  Mississippi  Valley  mapping.  The 
Mississippi  River  Commission's  annual  mapping 
requirements  are  assumed  by  the  Geological  Sur- 
vey as  part  of  the  regular  mapping  program.  Series 
conversion  materials  are  supplied  to  the  Mississippi 
River  Commission  to  enable  them  to  produce  15- 
minute  maps  at  a  1:62,500  scale.  Control  require- 
ments for  mapping  and  methods  for  establishing 
control  are  presented.  The  exchange  of  data  and  in- 
formation between  the  two  agencies  expedites  the 
systematic  mapping  of  the  Mississippi  Valley. 
Recent  developments  in  instruments  and 
procedures  have  increased  both  map  production 
and  quality.  (Knapp-USGS) 
W71-11986 


CHANNEL  RECTIFICATION  ENGINEERING 
SURVEY  PROGRAM, 

Corps  of  Engineers,  Little  Rock,  Ark.  Surveys  Sec- 
tion. 

J.  M.  Shields. 

ASCE  Proceedings,  Journal  of  the  Surveying  and 
Mapping  Division,  Vol  97,  No  SU-1,  Paper  81 19  p 
61-68,  May  1971.  10  fig,  2  ref. 

Descriptors:  'Mapping,  'Maps,  'Survey,  Hydrog- 
raphy, Channel  improvement,  Flood  protection. 
Water  resources  development,  Navigation,  Canals, 
Aerial  photography. 

Accurate  surveys  and  adequate  maps  are  essential 
for  planning,  design,  and  construction  of  channel 
rectification  and  other  works  for  a  major  river  pro- 
ject. To  insure  the  completed  project  it  is  necessary 
to  safely  perform  functions  intended  in  design  and 
purpose.  A  complete  analysis  of  the  approach  to 
the  project  survey  and  mapping  requirements  is 
necessary.  Priorities  for  areas  or  data  must  be 
established.  Effective  plans  must  be  made  for  such 
items  as  aerial  photographic  scales,  flight  direction, 
type  of  camera,  location,  refinement  and  density  of 
ground  surveys,  map  scales  and  contour  intervals, 
logistics,  and  numerous  other  items.  After  these 
decisions  are  made,  effective  plans  are  accom- 
plished for  the  preliminary  survey  and  mapping  for 
engineering  and  design,  construction  survey,  and 
post-construction  survey.  Without  proper  planning 
for  all  phases  of  a  project,  including  the  use  of 
modern  techniques  and  high  accuracy  standards  in 
surveying  and  mapping,  costly  delays  are  likely  to 
occur.  (Knapp-USGS) 
W71-1  1987 


THE  SEASONAL  INCIDENCE  OF  RAINFALL, 

University    Coll.,    London    (England).    Dept.    of 

Geography. 

For  primary  bibliographic  entry  see  Field  02B. 

W7 1-1 2099 
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DESIGN  CHARTS  FOR  CATCH  BASIN 
OPENINGS  AS  DETERMINED  BY  EXPERI- 
MENTAL HYDRAULIC  MODEL  STUDIES, 

Los  Angeles  Bureau  of  Engineering,  Calif. 

Tyall  A.  Pardee. 

City  of  Los  Angeles  Bureau  of  Engineering,  Los 

Angeles,  California,  1965.  1 05  p,  70  fig. 

Descriptors:  'Intakes,  'Model  studies,  'Hydraulic 
models,  'Storm  drains,  'Drainage  systems,  Sewers, 
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Surface   runoff,  Storm   runoff,  Orifices,  Drainage 
engineering,  Drainage  systems 

Identifiers:   *Catch  basins.  Catch  basin  openings, 
Storm  sewers. 

Experimental  hydraulic  model  studies  of  a  new 
type  of  catch  basin  have  resulted  in  the  develop- 
ment of  the  design  curves  in  this  manual.  A  new 
type  of  catch  basin  opening  or  inlet  was  also  in- 
vestigated. The  new  opening  is  referred  to  as  the  X- 
5  type  and  charts  are  included  giving  the  hydraulic 
characteristics  thereof  for  various  slopes.  A  similar 
set  of  charts  reflects  the  hydraulic  characteristics  of 
openings  applicable  to  catch  basins  with  local 
depressions.  These  charts  may  be  used  as  guides  to 
determining  the  capacity  of  existing  curb  openings 
and  catch  basins  of  this  type.  Both  sets  of  charts 
were  developed  from  tests  made  on  street  slopes  of 
0.00,  0.002,  0.005,  0.02,  and  0.05.  A  sample 
problem  and  solution  applicable  to  the  design 
charts  prepared  for  the  new  type  of  opening  has 
been  included  for  the  benefit  of  the  designer.  Addi- 
tional data  arc  considered  necessary  to  supplement 
that  acquired  to  date.  (Pocrtncr) 
W71-I  1804 


ESTUARINES,  BAYS,  AND  COASTAL  CUR- 
RENTS AROUND  PUERTO  RICO, 

Puerto   Rico   Univ.,   Mayagucz.   Water   Resources 
Research  Inst. 
Ernesto  F.  Colon. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  421,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Completion  Report  No.  4,  UPRICO- 
WRRI-PR-7l-3l-4,Jun  1971.41  p.OWRR  Project 
A-031-PR  (5). 

Descriptors:  'Currents  (water),  "Coasts,  *Ocean 
currents,  *Bays,  Estuaries,  'Puerto  Rico,  Current 
meters.  Data  collections. 

Three  model  502  In-situ  Current  direction,  tem- 
perature, and  velocity  meters,  were  used  simultane- 
ously in  a  triangular  pattern  or  in  line.  In  some 
cases,  all  three  instruments  were  used  vertically  at 
different  depths.  A  one  half  moon  cycle  period  was 
taken  for  each  station  and  a  continuous  recording 
was  obtained  for  all  three  measurements.  This  Data 
are  shown  by  fectors  every  10  degrees  on  a  mag- 
netic rose  and  in  tabular  form  indicating  the  rela- 
tive volume  of  water  passing  through  the  station 
every  10  degrees  during  the  entire  study  period. 
W71-II866 


THERMAL   EFFECTS  AND  NUCLEAR  POWER 
STATIONS  IN  THE  U.S.A., 

Argonne   National   Lab..   Ill    Center  for  Environ- 
mental    Studies;     and     Battelle     Memorial     Inst.. 
Richland.  Wash    Pacific  Northwest  Labs. 
For  primar\  bibliographic  entry  see  Field  05C. 
W7I-I  1881 


8B.  Hydraulics 


STATISTICAL        PROPERTIES        OF        DUNE 
PROFILES, 

Cieologieal  Survey.  Washington.  DC. 

For  primary  bibliographic  entry  see  Field  02.1 

W71-1  1774 


CHANGES  IN  CHANNEL  PATTERN  AND 
SINUOSITY  OF  THE  KANSAS  RIVER  -CAUSE 
AND  EFFECT  RELATIONSHIP  OR  RANDOM 
PROCESS, 

Kansas  Univ..  Lawrence  Depi  of  Geography 
John  K    Ralzlaff 

Kansas  University  Water  Resources  Research  In- 
stitute Report.  1971  51  p.  7  fig.  2  plate.  9  tab.  53 
ret.  append   OWRR  Project  A-025-KAN  (2  >. 

Descriptors  'Channel  morphology,  'Kansas.  'M- 
camJcrx.  Discharge  (W.itei).  Sediment  load.  Sedi- 
ment transport.  Geomorphology.  Correlation  anal- 
ysis. Slreamflow,  Data  collections,  Hydrologie 
.l.it.i  I  rosion.  Sedimentation 


Identifiers:  'Kansas  River. 

Changes  in  stream  morphology  can  be  deter- 
ministic (alterations  of  variables  within  the  physical 
system  by  climatic  or  cultural  influences  and  ef- 
fects) or  probabilistic  (random  processes).  It  may 
be  difficult  or  impossible  to  isolate  and  identify 
specific  cause  and  effect  relationships.  Data  for 
channel  pattern  and  stream  discharge,  which  con- 
stitute an  empirically-derived  functional  relation- 
ship, best  meet  the  requirements.  Stream 
discharge,  through  its  association  with  precipita- 
tion, was  investigated  for  the  Kansas  River  on  a 
time  scale  of  several  decades.  Annual  discharge  be- 
fore these  measurements  were  recorded  was  esti- 
mated indirectly  from  annual  precipitation  com- 
puted as  a  representative  figure  for  the  entire 
drainage  basin.  Settlement  and  cultivation  ac- 
celerated erosion  and  resulted  in  increased  sedi- 
ment loads.  Comparison  of  maps  dating  from  1  856 
to  recent  aerial  photographs  reveals  substantial 
channel  shortening  in  particular  reaches.  This  has 
resulted  in  relatively  large  decreases  in  sinuosity  in 
these  reaches  and  an  overall  decrease  in  sinuosity 
for  the  entire  length  of  channel  in  the  study  area. 
(Knapp-USGS) 
W71-1  1777 


MINIMUM  SERVICE  STANDARDS, 

East  Bay  Municipal  Utility  District,  Oakland,  Calif 
Owen  F   Eidc. 

Ninety-first  Annual  Conference,  American  Water 
Works  Association,  Denver,  Colorado,  June  13-18, 
1971.  17  p.  2  fig,  2  tab,  9  rcf. 

Descriptors:  'Flow,  'Water  pressure,  'Planning, 
♦Administration,  Water  demand.  Water  distribu- 
tion, Water  rates,  Conduits.  Instrumentation,  Head 
loss.  Plumbing,  Municipal  water,  California. 
Identifiers:  'Minimum  water  pressures.  Residual 
pressure,  Oakland  (Calif). 

The  paper  describes  the  process  by  which  East  Bay 
Municipal  Utility  District  solved  some  of  the 
problems  related  to  minimum  service  water  pres- 
sure standards.  After  reviewing  a  number  of 
hydraulic  tests  made  over  a  period  of  several  years, 
it  was  decided  that  at  1  5  gpm  the  head  losses  from 
the  water  main  to  the  discharge  side  of  the  meter 
could  be  kept  at  5  psi.  This  would  allow  the 
customer  a  10  psi  loss  through  the  plumbing  to  the 
fixture  and  still  retain  15  psi  residual  pressure  at 
worst.  Every  customer  served  by  a  minimum  si/e 
service  could  expect  1  5  gpm  at  25  psi  on  his  side  of 
the  meter  during  use.  The  goal  of  limiting  losses  to 
5  psi  in  minimum  pressure  areas  could  be  met 
within  economic  limits  by  using  a  3/4-inch  meter, 
installing  the  standard  1  inch  lateral;  or,  if  the 
length  was  excessive,  a  1-1/2  inch  lateral.  No  con- 
sideration was  given  to  installing  3/4  inch  meters 
exclusively.  They  are  used  in  low  pressure  areas  to 
deliver  a  peak  demand  rate  already  obtained  in  the 
high  pressure  areas  with  the  smaller  meter.  A 
public  education  program  on  the  benefits  ol  an 
adequately  designed  house  plumbing  system  was 
inaugurated.  (  Pocrtncr) 
W7I-1  1798 


STORM  SURGE  ON  THE  OPEN  COAST:  FUN- 
DAMENTALS AND  SIMPLIFIED  PREDICTION, 

Coastal  Engineering  Research  Center.  Wash   DC 
For  primary  bibliographic  entry  see  Field  021.. 
W7I-I  1874 


CHANNEL     RECTIFICATION     ENGINEERING 
SURVEY  PROGRAM, 

Corps  of  Engineers.  Little  Rock.  Ark    Surveys  Sec- 
tion. 

For  primary  bibliographic  entry  see  Field  07C, 
W7I-1  1987 


THE  HYDRAULICS  OF  AN  AUTOMATED  FUR- 
ROW IRRIGATION  SYSTEM  WITH  RECTAN- 
GULAR SIDE  WEIR  OUTLETS, 

Oklahoma  Slate  Univ.,  Stillwater   Dept   of  Agricul- 
tural Engineering 
lor  primary  bibliographic  entry  sec  Field  03F. 


W71-I2I05 
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ECONOMICS  OF  THE  GEYERS  GEOTHER- 
MAL  FIELD,  CALIFORNIA, 

Thermal  Power  Co.,  San  Francisco.  Calif. 

D.  A.  McMillan,  Jr 

Paper.  U  N  Symposium,  Pisa,  1970    17  p.  I  fig,  5 

tab,  56  rcf. 

Descriptors:  'Geothermal  powcrplants,  Geother 
mal  studies,  'Thermal  powcrplants.  'Electric 
powerplants.  Pipelines.  Wells,  Steam.  Costs.  *Tur' 
bogencrators.  Electric  power,  Electric  poweK 
production,  'Electric  power  costs,  California.  Cor 
rosion.  Bibliographies. 

Identifiers:  Geothermal  investigations.  Geothermal 
resources.  Geysers  (Calif) 

The  Geysers  field  in  Calif,  the  greatest  knowr 
geothermal  field  in  the  world,  is  proof  that  gcother 
mal  energy  is  a  considerable  natural  resource  anc 
an  economical,  dependable  source  of  electric  ener 
gy.  The  cost  of  electric  energy  produced  at  Thf 
Geysers  is  lower  than  $0.005/kwh,  including  the 
actual  price  of  the  steam  at  $0.0026/kwh  The 
average  cost  of  conventional  thermal  and  atomii 
electrical  power  in  California  is  $0  007/kwh 
Recently,  wells  in  The  Geysers  field  have  bcci 
drilled  to  an  average  depth  of  5,000-8.000  ft  at  ar 
average  cost  of  $  150.000/well  Static  pressure  o 
the  wells  is  500  psig  with  bottom  hole  temperature: 
of  500  deg  F.  The  steam  transmission  system  i: 
designed  for  a  pressure  of  180  psig  The  longes 
pipeline  length  to  the  plant  is  2.000  ft  Pipelines  an 
designed  for  an  average  pressure  drop  of  6  psi  am 
temperature  losses  of  only  I  to  2  deg  F  betwcci 
well  heads  and  plants.  Plant  design  is  based  on  th< 
use  of  20  lb  of  stcam/kwh.  The  capacity  of  thi 
proven  geothermal  field  is  presently  cvaluzted  a 
2.500  mw.  Corrosion,  incrustation,  and  wasti 
water  disposal  problems  arc  under  control  at  The 
Geysers  field.  The  plant  is  designed  for  unattcndei 
operation.  Two  men  are  on  duty  for  8  hr/day 
(USBR) 
W7I-I  1650 


VIBRATION  ANALYSIS  OF  PUMP  DISCHARGI 
LINES, 

California  Stale  Dept    of  Water  Resources.  Sacra 

mento. 

Jesse  M   Diaz  and  Ravinder  K.  Jain. 

ASCE  Journal  of  the  Hydraulics  Division.  Vol  96 

NoHY-1  l.p  2279-2296.  Nov  1970.  7  fig.  7  ref. 

Descriptors:    'Pumps.    'Discharge    lines.    'Vibra 
tions.  Resonance.  Mathematical  studies. 

The  causes  of  vibrations  in  pump  discharge  line 
are  analyzed,  and  graphs  that  can  be  used  to  detei 
mine  critical  stiffener  spaces  to  avoid  resonanc 
are  presented.  These  graphs  utilize  the  parameter 
of  fR  versus  L/R  for  the  various  pressures  and  h/l 
ratios.  (Where  f  equals  the  natural  frequency  of  th 
pipe,  R  equals  the  radius  of  the  shell  in  inches,  I 
equals  the  longitudinal  wave  length,  and  h  equal 
the  thickness  of  shell  in  inches.)  It  is  noted  that  th 
vibrations  also  can  be  eliminated  by  modifying  th 
characteristics  of  the  pump.  However,  use  of  sti! 
feners  is  normally  the  most  convenient  mcthoi 
(Mortland-B.ittelle) 
W7I-I  1719 


GEOTHERMAL       EXPLORATION       IN       TH 
WESTERN  UNITED  STATES, 

California    Division    of   Mines   and   Geology.  Sa 

Francisco. 

For  primary  bibliographic  entry  see  Field  02F. 
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CURRENT  STATUS  OF  CEOTHERMA 
POWER  PLANTS  AT  THE  GEYSERS,  SONOM 
COUNTY.  CALIFORNIA,  U  S  A. 

Pacific  Gas  and  Electric  Co.,  San  Francisco.  Calif 
D    B.  Barton 
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Paper,  U  N  Symposium,  Pisa,  1970.  I  3  p,  4  fig. 

Descriptors:  *Geothermal  powerplants,  Gcother- 
mal  studies,  Powerplants,  "Thermal  powerplants, 
•Electric  powerplants.  Pipelines,  Wells,  *Electric 
lower  production.  Steam,  Electric  power,  ♦Tur- 
bogenerators, California,  Corrosion,  Drilling,  In- 
cction  wells.  Brine  disposal. 

dentifiers:  Geothermal  investigations,  Gcothermal 
esources.  Geysers  (Calif). 

■lectric  power  in  commercial  quantities  from 
.eothermul  steam  has  been  produced  at  The 
Jeysers,  Calif,  since  1960.  Four  steam  turbinc- 
cnerators  have  been  installed  with  a  total  produc- 
ion  capacity  of  82,000  kw.  Two  more  units  of 
5,000-kw  capacity  each  arc  under  construction 
nd  more  units  arc  planned.  Fifty-two  wells  have 
ecn  drilled,  greatly  enlarging  the  known  bounda- 
cs  of  the  steam  field.  Actually,  the  boundaries  of 
le  field  have  not  been  clearly  determined.  Several 
ep-out  wells  some  distance  from  the  production 
rcas  have  been  successful.  The  existing  turbine- 
incrators  take  steam  at  350  deg  F  and  80  or  65 
sig  pressure.  The  new  units  will  use  steam  at  100 
sig  pressure.  The  steam  flow  is  greater  than  the 
x>ling  tower  evaporation,  and  the  excess  water 
jntaminatcd  with  ammonia,  sulfides,  and  boron 
resents  a  disposal  problem;  injection  wells  arc 
:ing  used  for  disposal.  The  steam  supply  is  slightly 
iperhcated  and  contains  ammonia,  carbon  diox- 
c,  and  hydrogen  sulfide.  These  present  corrosion 
oblems  to  plant  equipment,  but  proper  selection 
materials  has  reduced  corrosion  to  acceptable 
nits.  The  4  existing  units  are  designed  to  run  at 
instant  load  unattended.  Operating  personnel  arc 
>rmally  present  during  daytime  only  (USBR) 
71-118  13 


EW     TRENDS     IN     THE     PLANNING     AND 
ESIGN  OF  GEOTHERMAL  POWER  PLANT, 

He   Nazionale   per   I'Energia   Eletrrica,  Florence 

aly  ).  Compartimento  di  Firenze. 

Corti.  P.  D.  Mario,  and  F.  Mondolfi. 

per,  U  N  Symposium.  Pisa,  1970    2  I  p,  I  I  fig,  9 


rscriptors:  'Geothermal  powerplants,  Geother- 
ll  studies,  "Thermal  powerplants,  'Electric 
werplants.  Drilling,  Pipelines,  Temperature, 
l-IIs,  Steam.  Steam  turbines.  Condensers 
iquefiers).  Compressors.  "Turbogenerators, 
werplants.  Electric  power.  Thermal  energy, 
ermal  power.  *Eleetrie  power  production, 
reign  research. 

■tillers:  Geothermal  investigations,  *Geother- 
I  resources.  Italy. 

I  amount  of  endogenic  fluid  that  can  be  ex- 
tled  from  a  developed  geothermal  area  is 
tricted  and  will  diminish  in  time,  although  at  a 
I  rate  To  compensate  for  this  decrease  and  to 
wove  productivity,  the  area  must  he  expanded 
drilling  at  progressively  more  distant  sites  Al- 
st  invariably,  the  characteristics  of  the  steam 
i  in  these  areas  are  remarkably  different  from 
se  at  the  existing  site,  and  slowly  evolve  before 
oming  stabilized  For  this  reason,  design  of 
ithermal  powerplants  in  Italy  has  been  modified 
provide  adaptability  to  these  changing  condi- 
ts.  Decentralization  is  planned  to  provide  instill - 
on  almost  at  the  well-head  of  small-capacity 
ductive  jets  capable  of  remote  control  from  a 
pilot  power  stations  The  turbogenerators  used 
capable  of  exhausting  to  the  atmosphere,  have 
remely  elastic  intake  characteristics,  and  are 
pie  and  compact  to  facilitate  transfer  and 
rational  control  Condensation  turbogenerator 
lpressor  units  permit  raising  the  thermal  level  of 
hot  spring  at  intake  and.  n  here  appropriate,  cn- 
:  adaptation  of  the  thermal  level  of  the  cold 
ng  of  the  cycle  to  the  characteristics  of  the  cn- 
enic  fluid  to  obtain  optimum  use  of  the  wclls- 
fer station  complex.  (USBR  I 
I  - 1  I  X  I  5 


PERFORMANCE  CHARACTERISTICS  OF  AD- 
VANCED EVAPORATOR  TUBES  FOR  LONG- 
TUBE  VERTICAL  EVAPORATORS, 

Oak  Ridge  National  Lab.,  Tcnn.  Nuclear  Desalina- 
tion program. 

For  primary  bibliographic  entry  sec  Field  03A 
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STRAINS  AND  STRESSES  IN  EARTH  AND 
ROCKFILL  DAMS, 

Vsesoyuznyi  Nauchno-lsslcdovatclskii  Institut 
Vodosnubzheniya,  Kanalizatsii,  Gidrotckh- 
nicheskikh  Sooruzhcnii  i  Inzhencrnoi 

Gidrogcologii,  Moscow  (USSR). 
A.  A.  Nitchiporovitch,  and  A.  P.  Sinitsyn. 
Proceedings,  7th  International  Conference  on  Soil 
Mechanics  and   Foundations  Engineering,  p   335- 
343,  Mexico,  1 969.  9  p,  9  fig,  1  tab,  I  3  rcf. 

Descriptors:  *Strcss,  *Strain,  Dams,  *Eurth  dams, 
*Rockfill  dams.  Dead  loads.  Dynamic  loads. 
Design  criteria.  Research  and  development! 
Foreign  research,  'Seismic  design.  Seismic  waves! 
Hydrostatic  pressure.  Elastic  theory,  Elastic  limit! 
Creep,  Equations,  Reservoirs,  Settlement  (Struc- 
tural). 
Identifiers:  USSR,  Nonlinear  properties. 

The  first  part  of  this  paper  presents  results  of  stu- 
dies of  stresses  and  strains  in  earth  and  rockfill 
dams  under  static  loads.  The  Vodgeo  Institute 
developed  methods  to  estimate  the  vertical  defor- 
mations in  rockfill  shells  of  detritus  material  during 
the  construction  period  and  during  the  life  of  the 
structure.  Large  specimens  were  tested  under  high 
pressures,  and  clastic-plastic  and  creep  strains  were 
studied.  Methods  of  strain  calculation  were 
proposed  and,  subsequently,  field  tested.  The 
second  part  of  the  paper  deals  with  the  results  of 
current  research  and  selection  of  design  criteria  for 
aseismic  structures.  A  method  for  determining 
dynamic  loads  on  the  principles  of  wave  theory  is 
presented.  The  influence  of  horizontal  and  vertical 
displacements  and  cross-sectional  rotation  arc- 
taken  into  account.  The  application  of  this  method 
to  designing  large  dams  was  made  possible  by 
means  of  a  special  model  in  which  the  dam  is  con- 
sidered as  a  system  with  many  degrees  of  freedom 
(USBR) 
W71-I  181  1 


PREWETTING  OF  LOESS-SOIL  FOUNDATION 
FOR  HYDRAULIC  STRUCTURES, 

Academia  RPR..  Bucharest. 
A.  A.  Beles.  I   I   Stanculescu,  and  V.  R.  Serially. 
Proceedings,  7th  International  Conference  on  Soil 
Mechanics  and  Foundations  Engineering   p  17-25 
Mexico,  1969.  9  p,  1  I  fig,  10  rcf. 

Descriptors:  'Ponding.  'I.oess,  Soils,  Soil 
moisture.  Reservoirs.  Soil  mechanics.  'Soil  density. 
Soil  stabilization.  'Settlement  (Structural),  Con- 
solidation, Hydraulic  structures.  Tanks  (Con- 
tainers). Infiltration,  Saturation,  Foreign  construc- 
tion. Porosity,  Deformation,  Void  ratio.  Founda- 
tions. 
Identifiers:  'Prcwetting,  Specific  volume. 

Prcwetting  of  loess-soil  foundations  by  ponding  for 
hydraulic  structures  whose  foundations  arc 
thoroughly  wetted  is  highly  desirable.  The  natural 
low-density  earth  material  is  subject  to  significant 
subsidence  (even  under  its  own  weight)  when  satu- 
rated. The  method  was  first  used  in  Roumania  as  a 
solution  to  foundation  problems  encountered  in  the 
construction  of  radial  settling  tanks  and  water 
reservoirs.  Gcotechnical  peculiarities  of  the  struc- 
ture sites  and  a  description  of  the  structures  arc 
given.  The  efficiency  and  economy  of  the  method 
arc  supported  by  data.  Information  regarding  the 
satisfactory  behavior  of  the  structures  attests  to  the 
applicability  of  the  prcwetting  method  as  a  means 
of  avoiding  uneven  settlement  of  low  density  loess- 
soil  foundations.  (  USBR  ) 
W7I-I  1814 
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Soil  Mechanics — Group  8D 

STABILITY     OF     LOW     EMBANKMENT     ON 
COHESIVE  SOIL  STRATUM, 

Ministry    of  Transportation,    Yokosuka    (Japan). 

Port  and  Harbour  Research  Inst. 

A.  Nakasc. 

Soils  Foundation,  Vol  10,  No  4,  p  39-64  Dec  1970 

26  p,  25  fig,  10  rcf. 

Descriptors:  'Slope  stability.  Slip  surface.  Slopes, 
Safety  factors,  Slip-circle  method,  'Stability  analy- 
sis, 'Embankments,  Soil  mechanics.  Earth  dams. 
Foreign  design  practices.  Stability,  'Charts! 
Graphical  analysis,  Cohesive  soils.  Bearing  capaci- 
ty- 
Identifiers:  Japan. 

Stability  of  low  embankments  with  arbitrary 
surcharge  is  examined  by  assuming  that  the  phi  —  0 
method  of  analysis  is  applicable  and  that  the  un- 
draincd  shear  strength  increases  linearly  with 
depth.  A  vertical  tension  crack  is  assumed  to 
develop  in  the  fill  above  the  point  at  which  the  slip 
surface  emerges  from  the  foundation  soil.  A  stabili- 
ty chart  is  compiled  from  the  results  of  the  analysis. 
For  cases  where  the  thickness  of  the  cohesive  soil 
stratum  is  limited,  stability  is  analyzed  by  assuming 
circular  and  plane  slip  surfaces,  and  a  stability 
chart  is  compiled.  A  stability  chart  for  embank- 
ments with  a  vertical  face  is  compiled  to  make 
rough  estimates  of  stability  of  structures  such  as 
sheet  pile  bulkheads.  The  graphical  procedures 
presented  arc  simple  to  perform,  and  produce 
satisfactory  accuracy  when  applied  to  low  embank- 
ments with  simple  side  slopes.  Slopes  with  com- 
plicated load  intensity  can  be  replaced  by  an 
equivalent  simple  slope  or  by  a  combination  of  sim- 
ple slope  and  surcharge.  The  basic  assumption  of 
the  analysis  is  development  of  a  vertical  tension 
crack  through  the  embankment,  and  can  only  be 
applied  safely  to  problems  where  the  height  of  em- 
bankment is  small  compared  to  the  length  of  the 
slip  surface  in  the  foundation.  (  USBR  ) 
W71-I  1816 


EMBANKMENT   DRAINAGE   AFTER    INSTAN- 
TANEOUS DRAWDOWN, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  04A 
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PREDICTION  OF  PORE  PRESSURES  IN 
EARTH  DAMS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Syndal  (  Australia  ). 

B   G   Richards,  and  C.  Y.  Chan 

Proceedings,  7th  International  Conference  on  Soil 

Mechanics  and  Foundations  Engineering,  p   355- 

362,  Mexico.  1969.  8  p,  I  0  fig,  1  tab.  I  7  rcf. 

Descriptors.  'Pore  pressure.  'Earth  dams. 
Forecasting,  Soil  mechanics.  Pressure  distribution. 
Transient  How,  Saturated  flow.  Unsaturated  flow. 
Uplift  pressure.  Negative  pore  pressure.  Foreign 
research.  Mathematical  analysis.  Boundary  condi- 
tions. 'Computer  applications.  Bibliographies, 
Dam  design.  'Computer  programs.  Analytical 
techniques. 

Identifiers:  Australia.  Flagstaff  Gully  Dam 
(Tasmania). 

The  performance  ofearch  dams  depends  largely  on 
the  transient  moisture  flow  and  the  resulting  pore 
pressure  distribution  within  and  under  the  embank- 
ment. The  development  of  a  computer  program  for 
calculating  changes  in  positive  and  negative  pore 
pressures  in  earch  dams  is  described.  The  method 
involves  solving  the  simple  2-dimensional  (low 
equation  for  isothermal  liquid  phase  transfer  of 
moisture  in  saturated  and  partially  saturated  soils 
The  program  has  been  applied  to  the  clay  core  of 
the  Flagstaff  Gully  Dam,  Tasmania,  in  which  posi- 
tive pore  pressure  readings  have  been  obtained 
from  Casagrande-type  piezometers  since  it  was 
refilled  following  a  catastrophic  piping  failure.  T  he 
agreement  between  predicted  and  observed  posi- 
tive pore  pressures  was  remarkably  good;  negative 
pore  pressures  measured  in  the  laboratory  on  sam- 
ples taken  from   the  core  were  not  in  such  good 
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agreement  with  predicted  values,  but  did  show  the 

same  relative  trends.  (USBR) 

W71-II8I8 

CONSISTENCY  OF  DECOMPOSED  GRANITE 
SOILS  AND  ITS  RELATION  TO  ENGINEERING 
PROPERTIES, 

Kyoto  Imperial  Univ.  (Japan);  and  Osaka  Inst,  of 
Tech.  (Japan);  and  Kansai  Univ.,  Osaka  (Japan). 
S.  I.  Matsuo.M.  Fukuta.and  K.  Nishida. 
Soils  Foundations,  Vol  1 0,  No  4,  p  1  -9,  Dec  1 970.  9 
p,  12  fig,  1  tab,4ref. 

Descriptors:  •Consistency,  Granite,  Soil  engineer- 
ing.   Soil     mechanics.    Soil     investigations,    Soil 
plasticity,    'Soil   properties,    'Soil   tests,   'Slump, 
Permeability,  Soils,  Foreign  research. 
Identifiers:  Japan. 

For  decomposed  granite  soils  containing  significant 
amounts  of  coarse  grains,  determining  the  con- 
sistency by  standard  Atterberg  tests  is  difficult  or 
almost  impossible.  A  new  method  for  measuring 
the  consistency  of  relatively  coarse  soils  is  based  on 
the  slump  test  ordinarily  used  for  concrete.  A  study 
of  the  consistency  of  decomposed  granite  soils 
using  the  new  method  shows  that  the  weathering 
and  mineral  composition  which  play  a  significant 
role  in  the  classification  of  the  decomposed  granite 
soils  can  be  well  represented  by  the  consistency  ac- 
cording to  this  method,  and  that  the  consistency  is 
closely  related  to  engineering  properties  such  as 
compaction  and  permeability.  Consistency  defined 
by  the  slump  test  can  be  used  as  a  simple  means  for 
determining  the  engineering  properties  of  decom- 
posed granite  soils.  (USBR) 
W7I-I1819 

PORE  SIZE  DISTRIBUTION  STUDIES, 

Indian  Inst,  of  Science,  Bangalore    Dept.  of  Civil 

and  Hydraulic  Engineering. 

For  primary  bibliographic  entry  see  Field  02G 
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8F.  Concrete 

INTEGRATED    SYSTEM    FOR    RC    BUILDING 
DESIGN, 

Massachusetts  Inst,  of  Tech. .Cambridge. 
J.  M.  Briggs,  P.  J.  Pahl.andH.  N.  Wcnkc. 
Proceedings,  American  Society  of  Civil  Engineers, 
Journal  of  the  Structural  Division,  Vol  97,  No  ST  1 , 
p  1 3-3  1 ,  Jan  1 97  1 .  1 9  p,  9  fig,  5  ref,  append. 

Descriptors:  Buildings,  'Building  design.  Structural 
design.  'Concrete  structures.  Structural  engineer- 
ing. Reinforced  concrete.  Frames,  Design,  Com- 
puter applications.  Computer  programs.  Structural 
analysis,  'Computer  systems  programs.  Structural 
members. 
Identifiers:  Computer-based  systems. 

A  computer  system  that  permits  the  analysis  and 
design  of  complete  reinforced  concrete  buildings  of 
various  types  is  described.  Any  geometric  configu- 
rations or  loadings  may  be  handled,  but  a  simplified 
form  of  input  is  used  for  typical  orthogonal 
buildings.  Various  methods  of  analysis  arc  pro- 
vided, ranging  from  approximate  analysis  of  a  por- 
tion of  the  building  to  a  complete.  3-dimcnsional 
stiffness  analysis  of  the  entire  structure.  Critical 
live  load  positions  and  code-specified  load  com- 
binations may  be  generated  automatically.  The 
member  design  capabilities  include  beams  and 
columns  of  various  shapes,  flat  slabs,  and  one-way 
floor  systems.  Such  members  arc  designed  in 
complete  detail,  including  primary  and  secondary 
reinforcement  and  the  location  and  length  of  all 
bars.  Member  design  may  be  controlled  by 
prcspecifying  cross-section  dimensions  or  steel  per- 
centages and  by  specifying  geometric  similarities  or 
identities  between  members.  Recycling  of  analysis 
and  design,  during  which  member  properties  and 
dead  weights  arc  updated,  is  possible  in  one  com- 


puter   run.     Final    output    consists    of    member 
schedules,   reinforcement  details,   and  quantities 
(USBR) 
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81.  Fisheries  Engineering 

AN  ESTIMATION  OF  THE  MINIMUM  LEVEL 
OF  DISSOLVED  OXYGEN  IN  WATER 
REQUIRED  FOR  NORMAL  LIFE  OF  FISH, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Fishe- 
ries. 
For  primary  bibliographic  entry  see  Field  05C. 
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AQUACULTURE  AND  THE  LAW, 

Miami  Univ.,  Coral  Gables,  Fla.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-12148 

09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


PUBLICATION  RELATED  TO  WATER 
RESOURCES  RESEARCH  CENTER  PROJECTS 
1965-71  ABSTRACT-INDEX. 

Minnesota  Univ.,  Minneapolis.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  10. 

W71-1  1730 


9C.  Research  Facilities 


DIRECTORY  OF  HYDRAULIC  RESEARCH  IN- 
STITUTES AND  LABORATORIES. 

International  Association  for  Hydraulic  Research, 

Delft  (Netherlands). 

For  primary  bibliographic  entry  see  Field  02A. 
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9D.  Grants,  Contracts,  and 
Research  Act  Allotments 

PUBLICATION  RELATED  TO  WATER 
RESOURCES  RESEARCH  CENTER  PROJECTS 
1965-71  ABSTRACT-INDEX. 

Minnesota  Univ..  Minneapolis.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  10. 
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10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

PUBLICATION  RELATED  TO  WATER 
RESOURCES  RESEARCH  CENTER  PROJECTS 
1965-71  ABSTRACT-INDEX. 

Minnesota  Univ.,  Minneapolis.  Water  Resources 

Research  Center. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  348,  $3.00  in  paper  copy.  $0.95 
in  microfiche.  Minnesota  Water  Resources 
Research  Center  Bulletin  32,  May  1971.  59  p. 
OWRR  Project  A-999-MINN  (16). 

Descriptors:  'Bibliographies.  'Abstracts,  'Publica- 


tions, 'Water  Resources  Research  Act  'Mu 
nesota.  Universities,  Grants,  Water  resource: 
Water  resources  development.  Hydrology 
Hydrogeology,  Limnology,  Eutrophication,  Wah 
quality,  Ecology.  Water  balance.  Hydrologic  cycle 
Identifiers:  'University  of  Minnesota,  'Wau 
resources  research. 

During  the  period  1965-71,  the  Water  Resourct 
Research  Center,  University  of  Minnesota  throug 
the  Office  of  Water  Resources  Research,  U.S.  Dt 
partment  of  the  Interior  has  funded  38  rcsearc 
projects.  Fifty-four  technical  reports,  papers  an 
theses  have  been  published  describing  the  results  c 
these  research  projects  Information  concernir 
the  54  publications  related  to  Center  research  pr< 
jects  conducted  during  the  period  1965-71  ai. 
summarized  in  this  Bulletin.  Data  on  Proje. 
Number,  Project  Title,  Principal  Investigate 
Period  of  Investigation,  FCST  Research  Categor 
Publication  Short  Title,  Publication  Abstrac 
Publication  Authors,  Publication  Title,  Publicatic 
Source,  Publication  Corporate  Authors,  Public, 
tion  Descriptors,  Publication  Identifiers,  and  Publ 
cation  Availability  are  presented  (Knapp-USGS) 
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EROSION  AND  SEDIMENTATION, 

Geological  Survey,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02J. 

W7I-1I740 

WASTE  DISPOSAL  AND  TREATMENT  IN  PEI 
MAFROST  AREAS  •  A  BIBLIOGRAPHY. 

Department  of  Interior,  Washington,  DC  Office  I 
Library  Services. 

Department  of  Interior,  Office  of  Library  Servio 
Bibliography  Series  22,  March  1971.  28  p.  172  rel 

Descriptors:  'Bibliographies,  'Cold  regions.  'Pe 
mafrost,  'Waste  disposal,  'Waste  treatmer 
Sewage  treatment.  Sewage  disposal.  Waste  wat 
treatment.  Ultimate  disposal.  Water  pollution  co 
trol.  Environment. 
Identifiers:  'Waste  disposal  ( Permafrost  areas). 

With  the  increased  activity  in  far  northern  regior 
there  must  be  adequate  waste  disposal  systems 
order  to  provide  for  a  healthful  and  aesthctical 
acceptable  environment  in  areas  with  pcrmafro 
and  discontinuous  permafrost.  Material  collect! 
dates  from  1 940  through  1969.  While  the  emphas 
is  on  English  language  literature,  a  number 
foreign  language  publications  have  been  include 
The  bibliography  is  arranged  according  to  the  fc 
lowing  broad  categories:  ( 1  )  practice,  problerr 
needs;  (2)  collection,  transport,  disposal;  (3)  the 
mology,  construction,  operation;  (4)  biologic 
process;  and  (5)  physical  treatment,  processin 
reuse.  (Knapp-USGS) 
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SOIL    POLLUTION:    EROSION    EFFECTS    I 
SOIL. 

Defense  Documentation  Center,  Alexandria,  Va. 
For  primary  bibliographic  entry  see  Field  05B. 
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International  Association  for  Hydraulic  Rescarc 
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W7I-I2018 

ARSENIC  AND  LEAD  IN  WATER  -  A  BIBLIO 
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Office  of  Water  Resources  Research,  Washingtc 

D.C.     Water     Resources    Scientific     Informati 

Center. 
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EUTROPHICATION, 
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Lab. 
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W71-11958 


C5A 


GAGES 

A    PORTABLE    WATER-LEVEL    SENSING    PROBE     (REYKA    PEPENCSNAYA 

KONTAKTNAYA)  , 

W71-11767  07B 

GAS    BOBBLE    DISEASE 

SOPERSATOFATION    OF    NITROGEN    IN   THE    COIOMBTA    RIVER    AND    ITS 
EFFECT    ON     SALMON    AND    STEELHEAD   TROUT, 
W71-11656  05C 

GAS    CHROMATOGRAPHY 

TFTN-LAYFR    CHROMATOGRAPHY    OF  CARBON    ADSORPTION    EXTRACTS 

PRIOR    TO    GAS    CHROMATOGRAPHIC  ANALYSIS    FOR    PESTICIDES, 
W71-11679  05A 

ADIABATIC    VACUUM    DISTILLATION    TO    FRACTIONATE    PARAFFIN 

HYDROCARBON    MIXTURES     (C8-C1U), 

W71-11725  "5A 

PROBLEMS    IN    WATER     ANALYSIS    FOR    PESTICIDE    RESIDUES, 
W71-11838  05A 

METHOD    FOR    SEPARATING    POLYCHLORINATED    BIPHENYLS    FPCB    DDT    »! 

ITS    ANALOGS, 

W71-11905  "5A 

BETHODS    FOR    THE    DETERMINATION    OF    TRACE    ORGANIC    MATERIALS    II 

WATER, 

W71-11920  05A 

POLYCHLORINATED    BIPHENYLS    IN    HUMAN    ADIPOSE    TISSUE, 
W71-11935  05A 

PROCESS    GAS    CHROMATOGRAPHIC    ANALYSIS    OF    LIQUIDS   CONTAINING 
HIGH-BOILING    RESIDUES    OR    DISSOLVED    SCIIDS, 
W71-119U0  05A 

GAS-WATER    CHROMATOGRAPHY    AIDS    WATER    POLLUTION    ANALYSIS. 
W71-11956  05A 

GAS   CHROMATOGRAPHIC    DETERMINATION    OF    PAPTITION    COEFFICIENT' 
OF    SOME    UNSATURATED    HYDROCARBONS    AND    THEIR    DEDTERATED 
TSOMERS     IN    AQUEOUS    SILVER    NITRATE    SOLUTIONS, 
W71-11957  12K 

ANALYSTS    OF    MULTICOMPONENT    ORGANIC    MIXTURES    IN    AQUEOUS    BED! 


PT    "YROLYST*, 
»71-11°7S 


"SA 


GASES 

SUPERS  A'^OPAi'TON    OF    NITROGEN    IN    THE    COLUBBTA    RTV'R    AND    TTS 

rFF*c~   0H  SB1„0N   AND  STEELH?ftr,  tpoo^, 

W71-116c6  0S.C 

GASTROPODS 

A    COMPARISON    OF    BFNTHIC    BACROTNVERTEERATES    COLLECTED    BY 

DREDGE     AND    BASKET    SABPLFR, 

B"'1-11<»6'>  OSA 

GFCCHEBTSTRY 

POTASSIUB    BTGRATTON    IN    BTVE"    WATERS     (0    BTGRATSTT    KALTYA    V 

FFCHNYKH    VCfAKR)  , 

S71-11756  02K 

noAN^nn    CONTENT    OF  .PECFNT    OCEAN    SEDIMENTS    IN    THE    ZONES    OF 
UPWLITNG     (KONTS^N^PA^SIYA    DPANA    V    SOVREBENNYKH 
OKfiNTCRFSKIKH    OSADKAKH     V    ZCNAKR    POD'YEBA    VOE)r 
I1'-"11'  02J 

FUT'FPNS    OF    BORON    ABDNDANCE    IN    GROUNDWATER    OF    THE    GEORGIAN 
SSP     (NEKC'ORYYF    ZAKONOBEPNOSTT    PAS  "POST  P  ANEN  TY  A    EORA    V 
FODZEBNYKH    VODAKF    GRDZII), 

RADON    CONSENT    IN    WATFRS    OF    THF    DPPER    V01GA      (0    SODEFZHANTT 
PADONA     V    VODAKK    VERKHNEY    VOIGT)  , 

»-n-n-759  i2K 

HYDROGEN    SULFIDE    IN    SEDIMENTS    OF    A     CONTINENTAL    SLOP*    n*    Tpu 
NORTHWESTERN    PAPT    OF    THE   PACIFIC    OCEAN     (SEROVODOROD    V 
OSADKAKH    BEREGOVOGO    SKIONA    S EVEPO-ZA PADNOY     CHAS^I    T^KHOGO 
CKEANA)  , 
B71-11T60  fl2J 

EXPERIMENTAL    STUDY    OF    THE    INTERACTION    OF    METAMORPHOSE"     SEA 
BFTNES    with    CALCIUB    CARBONATE     (EKS PERIBENT AL • NOY E 
ISS1FD07ANIYF    VZ AIBODEYSTVI YA     BETA  BOFFT  ZOV  ANNY  KH     BORSKTKH 
"ASSOLOV    S    KAREONATOB    KAL'TSTYA), 
W1-117M  02K 

SOLVENT     ACTON    OF    NATORAI    WATERS    IN    KARST    REGIONS    Of    THE 
ECPOPEAN    USSR     ( AGPESSTVNOST '    PRTRODNYKH    70D     V    KARSTOVYKH 
RAYONAKH    YEVROPEYSKOY    CHASTI    SSSR) , 
1,71-12019  n2K 


ECHYDROLOGIC    UNITS 
GENESIS    OF     'MTTHA    RANKS',     'KHARIA    RANN 
RANNS'    TN    THE    GREAT    INDIAN    DESERT, 
S71-121I10  n2A 


AND     'KANODWALA 


FOIOGY 
GENESIS    OF    'MTTHA    RANNS',     'KHARIA     RANN',     AND     'KANODWALA 
PANNS'     TN    THE    GREAT    INDIAN    DESERT, 
S71-121L0  02A 

FCHOEPHOLOGY 
TPF   "WO    DIMENSIONAL     SPATIAL    ORGANIZATION    0"    CLEAR    CPE"*    AND 
OLr    BAN    CRFFK,    IOWA, 
W71-117SU  02E 

APPLICATION    OF    PADA"    IBAGEPY    TO    DPAINAGE    ANALYSIS 
■71-120"8  07B 

SOLVENT    ACTION    OF    NATDPAI    WATFRS    IN    KARST    REGIONS    OF    'HE 
EUROPEAN    DSSR     ( AGRFSSIVNOST •    PRIPODNYKH    VOD    V    KARSTOVYKH 
RAYONAKH    YEVROPEYSKOY    CHASTT    SSSR)  , 
W71-12P19  n2K 

PAIEOFCOLOGY    OF    SHELL    BOUNDS    AT    OTUMA,     PEPD, 
W1-121^H  06G 

'IN'    ALLDVTAL    FILLS    TN    tHE    ORANGE    AND    VAAL    BASTNS    OF    SOOTH 

A'PICA, 

»71-121"9  P2J 

fORGIAN    BAY(CNTAPTO) 

DISTRIBUTION    AND    ABDNDANCE    OF    PLANKTONIC    CRDSTACIA    TN    POND1; 
NFA»     GEOPGIAN    BAY     (ONTARIO,     CANADA)     TN    RFLATION    Tn 
HYDROGRAPHY     AND    WATER    CHEMISTRY, 
B71-12"PS  n5c 

!CTRfpHAL    INVESTIGATIONS 

GEOTREPMAL     EXPLORATION     IN    THE    WESTERN    UNITED     STATES 
B71-11H12  02F 

:OTHFPBAL    POWERPLANTS 

ECONOBICS    OF    THE    GEYERS    GFOTFERMAL    FIELD,     CALIFORNTA 

08C 


W71-116SP 


GEOTHERBAL    EXPLORATION    IN    TflF    WFSTEPN    UNTTED    STATES 
W71-11R12  02F  ' 

CnpuEN"    STATUS    OF    GEOTHFRBAL    POWER     PLANTS    AT    THE    GFYSFps 
SONOBA    COUNTY,    CALIFORNIA,     USA, 
W71-11P13  p8c 

NEW    TRENDS    TN    THE    PLANNING     AND    DESIGN    OF    GEOTHEPBPI     pnwFP 
PLANT,  r  - 

W71-11P15  08c 

CrpppBAT.    FROSPECTING 

C'0'F'?i1Sl    "XPLOPATION    IN    THF    WESTERN    DNTTFD    S'(T»5 

W71-11812  02f'  "    ' 

OTF'RBAI    RESOURCES 

GEOTH">BAL     EXPLORATION     IN    tHE    WESTERN    UNITED     STATE* 

•  71-11812  p2p 


NEW    TRENDS    IN    THE     PLANNING     AND    DESIGN    OF    GEOTHERBAL    POWER 

PLANT, 

W71-11815  nflC 

GEOTHERBAL    STUDIES 

GEOTHERBAL    EXPLORATION    TN    THE    WESTERN    UNTTED    STATE* 
W71-11812  02F 

GLACIFRS 

EVALUATION    OF     SOUTH    CASCADE    GLACIER    TEST    SITE    RESULTS 
W71-120C0  0"7B  ' 


GOVERNMENT    FINANCE 

WHEY    POILUTION    ABATEMENT. 

w7i-n  eae 


06F 


GOVESNBENT    POLICIES 

LEGAL,     ECONOBIC,     AND    TECHNICAL    ASPECTS    OF    LIABILITY    AND 
FINANCIAL    RESPONSIBILITY    AS    RELATED    T0    OIL    POLLOTTCN 
W71-11872  05G 

GRAFTON  (NO    DAK) 

BIOTIN    PRODUCTION    AND    UTILIZATION    IN    A    SEWAGE    TREATBENT 

LAGOCN, 

W71-12056  05D 

CANTS 

EVALUATION    OF    PRELIMINARY    APPLICATIONS   FOR    BASIC     WATER    AND 


SEHER    FACILITIES    GRANTS. 
W71-12155 


C5G 


GRAPHTCAL    INTEGRATION 

CHEBICAL    tFCHNtqoES    F0R    DISCHARGE    MEASUREMENTS    OF     "MALL 
FLOWS  AGUAS    RIVER,     ALBERIA,     SPAIN     (AFOROS    QUIBICCS    DE 

PEQDINOS    CAUDALES  RIO    AGUAS     (ALHERIA)), 

W71-1212D  02E 

GPAVELS 

STUDIFS    OF    GROUNDWATER    HYDROLOGY— II .        HYDRAULIC    PA"AMETERS 
OF    THE    DPPER     TERTIARY-LOWER    QUATANARY,    LOCATED    IN    THF 
COUNTRYSIDE    OF    BIJAR,     ALBERIA,     SPAIN.        (ESTUDIOS    DE 
HIDRAULICA     S  UBTERSANEA— II.        PARAMETRCS     HIERAULICOS 
INSTITUTE    OF    DEL    ACUIFERO    CONTENIDO    EN    EL    TERCIAHIC    SDP'SIOR 
CUATERNARIO,     EN    EL    CAMPO    DE    BIJAR,      (AIBERIA)), 
W71-12117  02F 

GRAVIMETRIC    ANALYSIS 

SIMULTANEOUS     GRAVIBETRIC    MICRODETERHINATION    OF    CHLCRINE    AND 
BERCURY    IN    ORGANIC    MATERIALS,      (GLEICHZEITIGE    GRAV IMETRISCHE 
MIKRCBESTIMMUNG    CHLOR    UND    QUECKSILBER    IN    OPGANISCHEN 
SUBSTANZFN)  , 
W71-11853  05A 

GRAZING 

THE    IMPACT  OF    DROUGHT    ON    BEEF    CATTLE     NUMBERS    IN    THE    CHANNEL 

COUNTRY    OF  SOUTHWEST    QUEENSLAND,     AUSTRALTA, 
W71-1213H  03P 

GROUNDWATER 

RADIOLOGICAL    STATUS    OF    THE    GROUNDWATER    BENEATH    THF    HANPORD 

PROJECT,    JAN. — JUNE     1970, 

W71-11665  0?B 

ANALCG    MODEL     STUDY    OF    THE    GROUND-WATER    BASIN    OF    TflF    UPPER 

COACHELLA    VALLEY,     CALIFORNIA, 

W71-11752  OUB 

PATTERNS    OF    BORON     ABUNDANCE    IN  GROUNDWATER    OF    THE    GEORGIAN 

SSR     (NEKOTORYYE    ZAKONOMER NOSTI  RASFROSTR AN ENIYA    BORA    V 
PODZIMNYKH    VODAKH    GRUZII) , 
W71-11758  02F 

HYDPOGEOLOGIC    DATA    FROM    GOVE,     LOGAN,     AND    WALLACE    CCUNTIES 

KANSAS, 

W71-11783  07C 

GROUND-WATER    PUBPAGE    AND    BELATED    EFFECTS,     SOUTHWESTERN 

LOUISIANA,     1970,     WITH    A    SECTION    ON    SURFACE-WATER 

WITHDRAWALS, 

W71-11790  OUB 

INVESTIGATION  OF  THE  FEASIBILITY  OF  THE  DEVELOPHENT  OF  A 

WATER  PESOURCES  BANAGEBENT  BODEL  FOR  THF  HIGH  PLAIN*  AREA  OF 

OKLAHOBA, 

W71-11860  02F 

SOBS    LEGAL,     SOCIAL    AND    ECONOBIC    PROBLEBS    OF    GROUNDWATER 

POLLUTION, 

W71-11863  nsG 

USE    OF    INFRARED    IBAGERY    TO    LOCATE    SDFFICIAL     AQUIFERS, 
DELMARVA    PENINSULA,     MARYLAND    AND    DELAWARE, 
W71-12006  07B 

EASTLAND    COURT    HEARS    WHITAKER    CASE. 
W71-12102  06E 

IN    A    DISASTER  THE    POLE    CF    GRCUNDWATER. 

W71-1211H  OUB 

EASTLAND    COURT    RULES    FOR    WHITAKER. 
W71-12119  03F 

THE    NITRATE    DILEBBA. 

871-12122  02K 

AQUIFER    BODELING    RESEARCH    BEETING, 
W71-12123  02F 

GROUNDWATER    BARRIERS 


SUBJECT    *NDEX 


STUDIES    OF    GROUNDWATER    HYDROLOGY--  T.        HYDRAULIC    PAPAMFTPPS 
0"    the    T"»t-[»ry    tjpped    IN    THE   COUNTRYSIDE    OE    CAPTAGEN1 
MUPCTA,     SPATN     (PSTnDIOS    BE    HIDPAULICA    SU  BTERRAN  PA-  -I. 
PAPAHFTFOS     HIDRADLTCOS    DEL    ACUIFERO    BURDTGALIENSE    CAPTADO    FN 
EL    CAMPO    DP    CAPTAGENA     (HURCIA) 
W71-121"3  n2F 

STUDIES    OF    GROUNDWATER    HYBPOLOGY— II .       HYDRAULIC    PARAMFT.r,-; 
OF    THF    UPPER    TERTT AP Y-LOWFR    OUATANAPY,     LOCATED    IN    tHp 
COUNTPYSIBE    OE    MTJAP,     ALGERIA,     SPATN.         (ESTODIOS    BE 
HIDRAnLTCA    SUBTERR ANEA--IT.        PAPAMETROS    HIBRAULTCOS 
TNSTITDTE    OF    BEL    ACUIFERO    CONTENIDO    EN    EL    TERCIARTO    SnPEPIOR 
CUATFpNAPTO,    FN    EL    CAMPO    DE    MIJAI,      (ALMERIA)), 
111-12111  02E 

GPOUNDWATFp    BASIC    DATA(KANSAS) 

HYPFOGFCIOGIC    DATA    FROM    GOVE,     LOGAN,     AND    WALLACE    COUNTIES, 

KANSAS, 

S71-11783  07r 

GRCUNDWATFR    BASINS 

GFOCHFNTSTPY,     FORMATION     AND    DISTRIBUTION    OE    IOPT NE-FROMT NF 
HATEPS     (GEOKHTMTYA,    FCPMTROV ANIYE    I    PAS PROST RAN PN TY F    TOBO- 
EDOMNYKHVOD)  , 
K71-11770  02K 

NFP    DATA    ON    THE    GEOLOGY    AND    HYDROLOGY    OF   THE    REUS    BASTN 
(NUFVOS    DATOS    SOBRF    LA    GFOLOGTA    E    HTDROLOGIA    PF    LA    DEPRF^ON 
DF    REUS)  , 
W71-12121  02F 


GROUNDWATER    FLOW    FTELD 

U.S.     GFCLOGICAL    SURVEY    TPACEP    STUDY,    AMARGOSA    t)FS' 
COUNTY,     NEVADA  —  PAR"1    2  AN    ANALYSTS    OP    THE    FLOW    * 

DISCHARGING-RECHARGTNG    PATP    OF    SELLS, 
W71-117S5  1UB 

GROUNDWATER    NTNTNG 

WATFF    BEPLETION    TAX    ALLOWANCE    NAPS. 
W71-12133  r>6C 


',    NYE 

;lb  op  a 


IMPORTANT    I.R.S.    DETERMINATION. 
W1-121M 


03F 


GROUNDWATER    MOVEMENT 

RADIOLOGICAL    STATUS    OF    TH?    GROUNDWATER    BENEATH    THF    HANFOPD 

PROJECT,    JAN.--JDNF    1970, 

W71-1166S  "SB 

U.S.     GFQLOGICAL    SURVEY  TPACER    STUDY,    AMARGOSA    DESERT,    NYE 

COUNTY,     NFVADA  — PART    2  AN    ANALYSIS   OF    THE    FLOW    FIELD    OF    A 

DISCHARGING-RFCHARGING  PATR    OF    WELLS, 

W71-117SS  "UB 

STATISTTCAL    POROUS    MEDIA    HYDRODYNAMICS, 
W71-11776  °2F 


BASF-FLOW    RECESSION    IN    ILLINOIS, 
W1-11R62 


92E 


GROUNDWATER    RECHARGE 

U.S.     GEOLOGICAL    SURVEY    TPACER    STUDY,    AMARGOSA    DESERT,    pyp 
COUNTY,     NFVADA — PART    2  AN    ANALYSIS    OF    THE    FLOW     FTFLD    OF    A 

DISrHAFGING-RFCHARGING    PAIR    OF    WELLS, 
B71-11T!5  ""B 

OFCUNrsATIR    RESOUPCFS 

ANALOG    MODEL    STUDY    OF    THE    GROUND-WATFR    BASIN    OF     THE    DPP?B 

COACR^LT"    VALLEY,    CALIFORNIA, 

W71-117-=2  OUB 

GFCWTH    PATES 

INFLnENCE    OF    BIOLOGTCHLY    STABILIZED    KRAFT    BILL    fffIUFNt    ON 
thf    food    pfipttONS    AND    PRODUCTION    OF    JUVENILE    CHINOOK    SALMON 
TN    LAROfato'Y    STPEAMS, 
V71-116t;8  05C 

EFFECTS    OE    BIOLOGICALLY    STABTLTZED    K°AFT    Mill    EFFLUENTS    ON 
JUVENTIF    SALMONID    GROW"H, 

BH-nfn  "sc 

GDI?    OP    AIASKA 

"B»    S"-MILF    BAILAST-OII     DUMPING    PROHIBITED    ZON"    OF    MASFA 
FECONSITFFD    IN    THF    LTGH-    OF    AVAILABLE    DATA    GLEANED    FPOH 
<-Tr:-jT-T(-ji>jT    INCIDENTS, 
W1-117°6  "5G 


GUTF    OF    M^XTCO 

riSTFTFUTTON    of    PAR" 
W71-117US 


:U1ATE    ALUMINUM 


N 


GULF    OF    fH'Cn, 


PYD'O^P  APt,TC    OBSERVATION^ 
OF    1F.XTC0,     19fi~ 
(-7  1-1100(1 

GUIII" 

rT,)^    pinrt!     TILS    IN    thf 

AFPTCA, 

H71-121f-o 


OSB 
rv    "AH^A     BAY     AND   "HE    ADJACENT    GUL' 
12K 

OR»NGE    AND    VAAL    BASINS    OF    sonT" 
"2J 


GUILY-CUTTTNG 

rT«r    ATIUVTAL    FlltS     IN    Thf    ORfNGF    AN"    VAAL    BASINS    OF    SOUTH 

(■>P"r», 

VH-121'O  02J 

■     -:    •■ 

rt.Tf     ^""rppNTNG    Tl»    HFLO'WCI    OF    fbuLSIONfd    MAL'twonf    p» 
C"TH    of    tHf    pHYFTf-orHFMTCAI     FEATUPES    OF    WAtfr     AND    AO'J»TTC 
roGiNTS"'     (riA"F    CC    pptvtff    ia     INFLUENTA     MAL ATHIONM!  UI 
pnnLSTOB»T»    Aruppr    iinop    CFAPUCCTISTTCA    FI ZTCO-CH*  MTCr    MF 

rryy-     ~~     A-UPPA     "NOR    ORGANTC»F    ACV«T''CF), 


HAIL 

THE    SYNOPTICS    OF    HAIL    IB     ISRAEL, 

W71-12097 


02E 


HANPOPD    WOPI"; 

FOOD    ABB    FEEDING    OP   JUVENILE    CHIBOOr    SALMON    IB    TH»    CEBTRAL   I 
COLUMBIA    PIVER    IB    PELATIOB    TO    'HERBAL    EISCHAFGPS    ABC    OTHEB    . 
"NV'RONMENTAL    FEATURES 
W71-11662  05C 

HARDWOOD 

THE    FEASIBILITY    OF    IRRIGATING    SOFTWOOD    A BD    HAPDBOCD    FOP 
DISPOSAL   OF    PAPEFHILL    EFFLOFBT, 
B71-116UU  PSD 

HAWAII 

UTILIZATION    OF     WATER    DEVELOPMENT    FUBDS. 
W71-1209S  C«E 

FEDERAL    WATER    POLLUTION    CONTROL    ACT    AS    APPLIED    TO    THE    CITI 

AND    COOBTY    OF    HOBOLULU, 

W71-12168  05G 

HEAT    BUDGET 

MATHEMATICAL    MODEL    OF    THE    COLUMBIA    RIVER    FROM    THE    PACIFIC 

OCEAN    TO    BONNEEILLE    DAB,     PART    I         THEORY,     PROGRAM    BOTES,     AB 

PROGRAMS, 

W71-11867  05B 

HEAT    TRANSFER 

PERFORMANCE    CHARACTERISTICS    OF   ADVANCED    EVAPOPATOP    TUBES    PO 

LONG-TDEE    VERTICAL    EVAPORATORS, 

W71-11871  03A 

HEAT    TRANSFER    COEFFICIENT 

PERFORMANCE   CHARACTERISTICS    OF    ADVANCED    EVAPOPATOP    tdEE<;    fO 

LONG-TUEE    VERTICAL    EVAPOPATORS, 

W71- 11871  03* 

HEATED    WATER 

FOOD    AND    FEEDING    OF    JUVENILE    CHINOOK    SALMON    IB    THE    CENTRAL 
COLUMBIA    RIVER    IB    RELATION    TO    THERMAL    DISCHAPGES    ARD    OTHER 
ENVIRONMENTAL    FEATURES, 
W71-11662  05C 

HFAVY  METALS 

MERCURY    POISONING     (OP)     THE    FISH    YOU    CATCH    CAB    KILL    YOD. 
W71-11682  05B 

THE    DETERMINATION    OF    MICROGRAM    QUANTITIES    OE    MERCURY    (II) 
AND    SILVERY     (T)     BY    THERMOHETRIC    TITRATION, 
W71-11836  05A 

THE    EFFECT    OF    NICKEL    ON    A     MARINE    BACTERIUM,     ARTPROEACTE? 

MARINUS    SP.NOV., 

S71-11890  05C 

IDENTIFICATION    OF    CRUDE   OILS    BY    THEIR    GAMMA    SFECTPA 

POLLOWING    NEUTRON    IRRADIATION, 

W71-119"0  OSA 

JOINT    0.  E.  C.  D./T.N.O.    CONPEBFNCE    ON    OCCURRENCE    AND 
SIGNIFICANCE    OF    PESTICIDE    RESIDUES    IN    THE    ENVIRONMENT 
HELVOIRT,     NETHERLANDS,    15TH-18TH    SEPTEMBER    1969. 
W71-119U1  OSA 

A    SCHEME    OF    QUALITATIVE    ANALYSIS    FOR    TWENTY    COMMON    CATIOBS, 
W71-11951  OSA 

TENTATIVE    METHOD    FOR    MERCURY. 

W71-11958  n5A 

ARSENIC    AND    L'AD    IN    WATFR    -    A    BIBLIOGRAPHY. 
W71-12036  05B 

REMOVAL    OF    HEAVY    METALS    FPOM    MTNE    DRAINAGE    IN    COLCFADO    BY 

PRECIPITATION, 

W71-121Q7  OSD 

HETEROCYSTS 

THE    RELATION    OF    ACETYLENE    REDUCTION    TO    HETEPOCYST    FREQUENCY 

IN    BLDE-GRSFN    ALGAE, 

W71-12P70  05C 

HIGH    PLAINS 

APOLLO    9    EYES    WATER    MANAGEMENT. 

W71-12126  P7R 

HIGH    PLAINS    UNDERGROUND    WATER  CONSERVATION    DISTRICT    NO    1 

DISTRICT    PRESENTS    STATEMENT  BEFORE    THE    TEXAS    WA"EP    RESOURCE 

STUDY    COMMITTEE. 

W71-12118  rtjF 

HIGH    PIAINS(TEX) 

IMPORTANT    I.R.S.     DETERMINATION. 

W71-12111  03? 

APOLLO    9    EYES    AGRICULTURE. 

U71-121U2  "7B 

HISTORICAL  HYDROLOGY 

MAN'S     FEPPETUAL    QUEST    FOP     WJTFR, 
W71-1212U  0<iE 

HISTORY 

WTNDMIILS,     PLAINS,     AND    PEOPLE, 

W71-12138  n«G 

HOLLAND (MICH) 


FCOPTER     ANALYSIS    Or    W^ATH^R     AND    WAVE    DATA    "BO*    HOLLAND, 

rTCHTGAN,     JOIY     I1"", 

s-ri_11T-it;  ^2H 

HOrOGT-MT2  atton 

fY    IC    H0»nG'HT7  A^TOM    PROCEDURE    FOP    FISH     SAMPLES    IN 

PESTICIDE    RES^DUF    ANALYSIS, 

ST1-11600  05A 

HCT    SPRINGS 

CO^H^OHAI    EXPLORATION    IN    THE    WESTERN    UNITED    STATES, 
UT1.11P12  02'p 

"OBAN    DISEASES 

WAPDPOP    V    CITY    OF    M  A  NRA^AN    PEACH     (LIABILITY    "(11    STOPTr 

CONTAMINATE!-    HATE?)  . 

B-i1-1iq7f  n^" 

SCHISTOSOMIASIS,    THE    DISEASE    OF    SLCWED-DOWN    HATER?  CON 

IN    EGYPT    AN!    TflR    SUDAN, 

■  ""1-121T6  f>5C 

RnROTANE    EOPECASTING 

"HE    DECISION    PPOCESS    IN     HDPPICANF    FORECASTING, 
BTI-110Q5  12B 

POPRTCANE    BRACKING 

THE    DECISION    PROCESS    TN     HUPRICANE    FORECASTING, 
gil-liaoi;  P2B 


FOPRTCAN'S 

STORM    SO»GE    ON    THE    OPEN    COAST 

pot'DTC'TON, 

B71-11PI7II 


FUNDAMENTALS     AND    SIMPLIFIED 
D2L 


A    HD^TCANE    MODEL    FOR    STMDXATING   CLOOD    SFEDING, 
B->1-11oqi  n2R 

i-HF    DECISION    PROCESS    IN     HOPRTCANE    EOPECASTING, 
gTI-11995  Q2B 

PYALOCHLO=ELLA    MARINA 

THE    TSOLATTON     AND    OCCORRENCE    OE    HYA LOCHLORELLA     MARINA, 
r»1-11851  05A 

FYDRAtJLTC    MODELS 

DESIGN    CHARTS    FOR    CATCH    EASTN    OPENINGS     AS     DETERMT«ED    BY 
EXPERIMENTAL    HYDRADLIC    MODEL    S^DDTES, 
BTI-IIH"!!  DflA 

PYrRADLIC    RESEARCH 

DIRECTORY    OF    HYDRADLIC    "ESEAPCH    INSTITUTES    AND    LABORATORIES. 
B71-12"18  02A 

PYIPAOLTCS 

PTRECTORY    OE    HYDRAULIC    RESEARCH    INSTITDTES    AND    L ABO^ATOPIFS . 
B71-12M8  02A 

A    METHOD    FOR    DETERMINING    STRFNGTH    OF    ICE    COVER    AND    ITS 
APPLICATION     (METOD    OPREDELFNTYA    NAPRYAZHENTY    LEDYANOGO 
POFROVA    I    OPYT    YEGO    PRTMENENTYA) , 
WM-12025  02C 

TPF    HYDPAOLICS    OF    AN     AUTOMATED    F-URROW    IRRIGATION    SYSTEM     BTTH 

PFCTANGDLAR    SIDE    BRIR    ODTLETS, 

»->1-121'*S  03r 

'YrPOEIOTCGICAL    INVESTIGATIONS 

HYPRORIOLOGY,     •  BTOR'SOURCES    OE    SHALLOW    WATER     ENVIRONMENTS' . 
»71-12f,2t>  CB 

TPF    OSE    OF    AERIAL    PHCTOGPAPHY    FOR    HYDROBIOLOGIC AL 

INVESTIGATIONS, 

W71-12'>"11  17B 

INFPAPED    AND    MULTI SPECTR AL    SENSING    IN    HY CROBIOLOGIC AI 

APPLICATIONS, 

»71-12"32  17B 

'YDROBTOLOGY 

PFMOT^-S'NSTNG    APPLICATIONS    t0    HYDPOBIOLOGY    IN    SOOTH 

FLORIDA, 

B71-120HU  07B 

'YTFOCAPBCNS 

BLACK    SEA    MICPOOPG  ANISMS    GROWING    ON    HYD  ROCAP  EONS, 
W71-11-712  05A 

AETAEATIC    VACUUM    DISTILLATION    TO    FRACTIONATE    dara'FIN 

HYDROCARBON    MIXTURES     (C8-C1U)  , 

871-11725  "5A 

A    P'PTD    METHOD    FOP    TRE    ESTIMATION    OF    TRACE    AMOO'TS    OF 

KEPOSENE    TN    EF'LOENTS, 

H71-118U7  05A 

Gis-BATFR    CHROMATOGRAPHY     AIDS    HAtfr    POLLOTTON    ANALYSIS. 
S71-119S6  T5A 

CAS    CHROMATOGRAPHIC    DETERMINATION    OF    PARTITION    COEFFICIENTS 
OF    SOM"    UNSATURATED    HYDRCCARBONS     AND   TH'IR    DEOTERATFD 
ISOMERS    IN     AOOFOOS    SILVER    NITRATE    SOLUTTONS, 
B71-1lQt;7  D2K 

ITD'OUYNAMTCS 
DIR"CTO"Y    0"    HYDRAULIC    EESFAPCH    TNSTTTDTES    AND    L ABO»ITOPTES . 
B71-12"18  02A 

IYDROGEN    ICN    CONCENTRATION 

POLLDTICN    POTENTIAL    CE    SALMONID    ftSH    HATCHERIES. 
B71-11<;9U  n^B 


HYDROGEN    SOT  FIDE 

HYDROGEN    SOLFTDE    IN    SEDIMENTS    OF    A    CONTINENTAL    SLOPE    O"    "HE 
NOR-HWESTERN     PAST    OE    THE    PACIFIC    OCEAN     (SEFOVODOPOD    V 
OSADKAKH    BEPEGOVOGO    SKLONA    SEVE30-Z AP ADNOY    CHASTI    ttKR0G0 
OKEANA)  , 
W71-11760  02J 

THE    SPECTPOFLUORTMSTRIC    DETERMINATION    OE    SOLPHIDFS, 
W71-11931  05A 

HYDRCGEOLOGY 

RADIOLOGICAL    STATOS    OF    THE    GFOONDWATER    BENEATH    THF    HANFORD 

PROJECT,    JAN.--JONE     197f\ 

W71-11665  0CB 

ANALOG    MODEL     STODY    OF    THF    GROOND-BATEF    BASIN    OF    TBI    OPPER 

COACHELLA    VALLEY,     CALIFORNIA, 

W71-11752  CUB 

EFFECTS    OF    OEBAN    DEVELOPMENT    ON    THE    HYDROLOGY    OF    LCNG 

ISLAND,     NTH    YORK, 

W71-12002  17B 

REMOTE-SENSING     APPLICATIONS    TO    HYDROEIOLOGY    IN    SOOTH 

FIORIDA, 

W71-1200U  07B 

APOLLO    9    EYES    AGRICOLTOPE. 

W71-121U2  07B 


HYDROGRAPH    ANALYSIS 

BASP-FLOW    RECESSION    IN    ILLINOIS, 
B71-11862 


"2E 


HYD"CLCGIC    CYCLE 

SCIENTIFIC    PRINCIPLES    OF    THE    COMPLEX    UTILIZATION     AND 
CONSERVATION    OF    WATER     RESOORCES, 
W71-121D7  Q6B 

HYDPCLCGIC    DATA 

HYDROGFOLOGIC    DATA    FROM    GOVE,     LOGAN,     AND    WALLACE    COONTIES, 
KANSAS, 

wi-ine3  07c 

HYDRCGRAPHIC    OBSERVATIONS    TN    TAMPA    BAY    AND    THE    ADJACENT    GOLF 

OE    MEXICO,     1967, 

W1-1199U  02K 

TFE    HATER    BALANCE    OF    LAKE    VICTORIA  TECHNICAL    NOTE, 

H71-11998  02H 

HYDROLOGY 

EARTH    RESOORCES    AIRCRAFT  PROGRAM  'STATUS    REVIEW — VOLUME    3. 

BYD'CLCGY,    OCEANOGRAPHY,  AND    SENSOR    STUDIES. 
W71-11999  07B 

PEMOTE-SENSING     APPLICATIONS    TO    HYDROBIOLOGY    IN    SOOTH 

FLORIDA, 

W71-1200U  97B 

ICE    BREAKUP 

IC5  MELT  ON  THE  NEVA  RIVE"  (STCK  L'DA  R.  NEVY)  , 
W71-12027  02C 

ICE  DRIFT 

CALCULATING    THE    STRENGTH    OF    A    MELTING    ICE    COVER    ANL    THE 
EFFECT    OF    WIND    ON     ICE    DPIFT     (PASCHET     PROCHNOSTI    TAYUSHCHEGO 
LEDYANCGO    POKROVA    I    NACHALA    VETPOVOGO    DREYFA    L'DA), 
W71-12020  02C 

ICE    DRILLS 

PROBLEMS    0"    HYDROLOGIC    INSTRU  MENT  ATICN     (VOPROSY 
GIDPCLOGICHESKOGO    PRIBOROSTPOYFN IYA) . 
W71-11762  C7B 

ICE    LOAES 

ICE     STUDIES     (LEDOVYY"    ISS  LEDOV  ANI Y  A)  . 
W71-12P21  C2C 

A     METHOD    OF    CALCULATING    PRESSURE    DURING    EXPANSION    CF    ICE 
ONTO    AN    INCLINED    PLANE    OF    AN    EMBANKMENT     (SKHEMA    RASCHETA 
DAVLENIYA    PR  I    NAVALE    LEDYANOGO    PCLYA    NA    NAKLONNUYU    PLOSKOST' 
NABEFFZHNOY)  , 
H71-12C26  02C 

ICE    MELT 

ICE    MELT    ON    THE    NEVA    RIVER     (STCK    L'DA    R.     NEVY), 
W71-12D27  02C 

ICE    PHYSICS 

CALCULATING    THE     STRENGTH    OF  A    MELTING    ICE    COVER    ANL    THE 

EFFECT    OF    HIND    ON     ICE    DRIFT  (RASCHET    FPOCHNOSTI    TAYOSHCHEGO 

LEDYANCGO    POKROVA    I    NACHALA  VETPOVOGO    DPEYFA    L'DA), 
H71-12020  02C 

ICE    STODIES     (LEDOVYYE    ISSLEDOV ANIYA) . 
W71-12C21  C2C 

ELECTRIC    MODEL    OF    THE    STRESS    STATE    OF    A    VEPY    VISCCUS    SLAB 
(ELFKTRICHESKAYA    MODEL'    N APR YA ZHENNOGO    SOSTOYANIYA    OCHEN' 
VYAZKOY    FIITY)  , 
W71-12022  02C 

A    STUDY    OF    SNOW    ICE     (ISSLEDOVA NIYE    SNEZHNOGO    L'DA), 
W71-12123  02C 

TECHNIQUES    FOR    STODYING    KINEMATICS    OF    ICE    COVFR     (METODIKA 
IZOCHENIYA    KINEMATTKT    LEDYANOGO    POKPCVA), 
W71-1202U  02C 


siipjec-  T.10EX 


A    1"TU0P    FOR    DETERMINING    5fpr«n']l    OF    TCP    COVER    A  NO    T" 
APPT  ICf'TON     (MFtod    OPF  "D  FL  "N I  v  A    NS  »F  Y  A  7.HFNT  Y    LEDYANOGO 
POKROVA    I    OPYT    YFGO    PPT MFNRNTY A ) , 
W71-1212S  n?C 

A     HF*noD    0"    CALCULATING    PRESSURE    DUPING    FXPANSTON    OF    TF 
0N"O    AN    TtjClTNfn    PI.ANF    OF    AN    EMBANKMENT     ("KHEMA    RASCHFTA 
rAVIFNTYA    P»T    NAVAL"    LFPYANOOO     POI.YA     NA     NAKLONN"YU     PLOSKORT 
NABFRE7PN0Y)  , 
W71-12',2<;  02C 

TF    PODS 

A    N"W     ICF    POt)     (GP-8S)      (NOVAYA     SHUOOM'RNAYA     "PYKA    68-95)  . 
H-M-117fifl  17B 


TCFD    LAKRR 
ICF    MFLT    0 
W71-12"27 


'HF    N"VA    PIVFP      (STOK    L'DA    P.     N"VY) 
12C 


TA"0 

CONIFY    V    A»AIGAMATFD    SUGAR    CO    (PPOOF    OF    BUSINFSS    DAMAGES 

CREATED    PY    STREAM    POLLUTION    ODOF). 

N71-116C3 


POWER"    OF    WATrp    PFSOURCES    BOAFD. 
871-111)35 

IIITNOTS 

F»SE-FLOW    F^C'SSION    TN    TLITNOTS, 
1171-11862 


ngF 
06E 

1  2F 


SRUFFAGR    PROJECT    NO"BFR    WRC-IT  1.  -7SU    SUBMITTED    PY    NORTH 
SHORE    SANI^APY    DISTRICT,    WAUKFGAN,     ILLINOIS. 

sn-nqup  "Sc 


THE    ENVIRONMENT 
ABOUT    It, 
H71-12166 


WHAT    ILLINOIS    STATE    GOVERNMENT    Tc    DOING 
06E 


«A"EP    OUATTTY    STANDARDS      (INTERSTATE    WATERS,     MISSISSIPPI 
FIVFP    COMMON    BOUNDARY    BITWEFN    ILLINOIS    AND    IOWA)  . 
W71-12175  05G 

WATRR    QUALITY    STANDARDS     (INTERSTATE    WATERS,     MISSISSIPPI 
otvfp    BETWEFN    ILIINCIS    AND    MISSOURI). 
R-M-12176  OSG 

tmpoONDED    WATERS 

MIXING    OR    DENSITY-STRA^IEIED    IMPOUNDMENTS    WITH    BUOYAN"    JE"S, 
W7l-ll-'qi  D5B 

TNCINFPATOF 

FIUTD    BED    INCINERATION    OF    PETROLEUM    REFINERY    WASTES. 
W1-1179U  0  5D 

INDIA 

RTFID    MONITORING    AND    INVESTIGATIONS    FOR    THE    EVALUATION    OF 

"UPLIC    HFALTH    HAZARDS    THROUGH    CONTAMINATION    OF    WATFP 

SOnpcFS, 

W71-119P7  0  5B 

GENESIS    OF     'MITHA    PANNS',     'KHARTA    RANN',     AND    'KANODWALA 
RANNS'     tn    THE    GREAT    INDTAN    DESERT, 
W71-121U"  12 A 

INDIANA 

FOWFF   OF    STAT"    OF    INDIANA    to    PREVENT    POLLUTION    OF    THE    OHIO 

RIVFR . 

W71-12157  05G 


rNDDSTRIAL    PLANTS 

SITE    LOCATION    OF    DEVELOPMENT 
W71-116P7 


06E 


TNDUSTRIAL    WASTES 

UNTTFD    STAGES    V    MAPLEWOCD    POULTRY    CO     (DISCRIMINATORY 
PROSECUTION    FOR    ILLEGAL    RFFUSE    DISCHARGE) . 
W71-116R9  "6E 

COMPARISON    OF    THE    POLLUTED    HOCGHLY    FSTUARY    WITH    THE 
HNPOILUTFD    MATLAP    ESTUARY,     INDIA, 
W71-11876  05C 

RNVIRONMFNTAI     POLLUTION, 

W1-118P2  "SB 

"AY    BF    TN"SCAPABIE--MRDD''ESOME    MEPCURY. 
W7i-nqm  nsB 

DOUGLAS    AIRCPAFT    CO    V    K'RNS     (PERMANENT    DAMAGES    FROM    STREAM 

POTIUTTON)  , 

W1-11922  °6F 

•"ONTROL    OF    INDUSTRIAL    WAtRP    POLLUTION    TN    NEW     MFXTCO, 
W71-121S7  15G 

•VHntTPTu    WATFR 

INTERIM    PEPORT,     AWWA    WATFP    USE    COMMITTEE, 

wi-hh^i  "6D 

RRnS"    0"    SEWAGE    WATER,     A    SOIUTION    "OF    TWO    PROBLFMS         LACK    0 
WATFF    FOP    INOUSTPY     AND    POLLUTION, 
W71-121c9  °5D 

TNtRARFD 

'«»»«»»(    STUDIES, 

W71-12"17  D7p 

INRRARFD     IMAGERY 

IISI     o»    TH"PAPFD    IMAGERY    tq    LOCATE    SUR"ICIAL    AO"TFRRS, 
ORLMA»VA    P"NINSIITA,     MARYIANP    AND    DELAWARF, 


TNFPAPED    LINE    SCANN"P 

INFRARED    SCANNING    TRACES    POLLOTIO*. 
W71-11962 


07B 


»'.B 


INFRAPED    PHOTOGRAPHY 

TNRRAREC    AND    MULT  ISP  ECTPAL    I»»5III5    IN    HYDROBIOLOOICAL 

APPLICATIONS, 

W71-12032  07B 

COLOR    INFPAPED    PHOTOGRAPHY    PPOH    60,000    "E'T    ALTITOLE    r     I 
TOOL    FOP    DELINEATING    AQUATIC    VEGETATION, 
W71-1203H  05B 

INFRARED    PADIATION 

RRSULTS    OF    OVERFLIGHTS    OF    CHEVRON    OIL    SPILL    IN    GtJLF    OF 

MEXICO 

W7  1-1 1921  851 

REMOTE-SENSING    APPLICATIONS    TO    HYDPOPIOLOGY    IN    SOOTH 

FLORIDA, 

W71-120"U  07B 

PEMOTE    SENSING   OF    MARSHLANDS    AND    ESTUARIES    USING    COLOR 

INFRARED    PHOTOGRAPHY, 

071-12007  07B 

INFRAPED    AND    MULTISPECTR AL    SENSING    IN    HYDROBIOLOGICAL 

APPLICATIONS, 

W71-12132  07B 

COLOR    INFRARED    PHOTOGRAPHY    FPOM    60,000    FEET    ALTITUDE    AS    A 
TOOL    FOP    DELINEATING     AQUATIC    VEGETATION, 
W71-1203U  05B 

INPUT-OUTPUT    ANALYSIS 

MATHEMATICAL    MODEL    OF    THE    COLUMBIA    PIVER    FROM    THE    FACFIC 
OCEAN    TO    EONNFVILLE    DAM,     PART    II  INPUT-OUTPUT    AND    INITIAL 

VERIFICATION    PROCEDURES, 
W71-11868  05B 

INSECTS 

THE    OVERHFAD    SPRINKLERS   OF    TSPAEL  HOW    TO    PROVIDE    A    NICE, 

WET    PLACE    WHEPE    INSECTS    YOU    DON'T  BANT    THRIVE, 
W71-12131  03F 

INSTRUMENTATION 

PROBLEMS    OF    HYDROLOGIC    INSTRUMENTATION    (VOPPOSY     " 
GIDROLOGICHESKOGO    PRIBOROSTRO YEN IYA) . 
W71-11762  C7B 

A    RECTILINEAR    CALIBRATION    FLUME    (  PRY  A  BCLINEY  NYI 

TARIPOVOCHNYY     EASSEYN), 

W71-11763  07B 

ANALYTICAL    AND   LABORATORY    INVESTIGATIONS    ON    THE    USE   OF 
INTEGRATING    FLOATS    FOR    DISCHARGE    MEASUREMENTS 
(ANALTTICHESKIYE    I    LABOPATCRNYYE    TSSLIDOV ANIY A    PO 
PPIMFNENIYD    POPLAVKOV-INTEGR ATOPOV    DLYA    IZHERENTY*    RASKHODO' 
VOCY)  , 
W71-1176U  07B 

THE    GR-96    PYGMY    CURRENT    METES     (MIKPOVEFTUSHKA    GF-96), 
W71-11765  07B 

A    GRAVIMETRIC    EVAPORATOR    FOR    BOG    CORE    SAMPLES     (VESOVOY 
BOLOTNYY    ISPARITEL'S    PEPEMESHCHENIYEM    MONOLITA), 
W71-11766  07E 

A    PORTABLE    WATER-LEVEL    SENSING    PROBE     (PPYKA    PERENCSNAYA 

KONTAKTNBYA)  , 

W71-11767  07B 

A     NEW    ICE    ROD     (GF-81))      (NOVAYA    SHOGOMERNAYA    SEYKA     GR-85)  , 
W71-11768  07B 

ICE    EQUIPMENT    FOR    HYDROMETRIC    STUDIES    FROM    ICE    COVEP 
(KOMPLEKS    PRISPOSOBLENIY    DLYA    ZIMNIKH    GIDROMETRICRESKIKH 

RABOT    S    PODVESNOY    SHTANGI    S    POVERKHNOSTI    LEDYANOGO    POKROVA 
(PI-15)), 

W71-11769  CB 


FIELD    STUDY    OF    EVAPORATION 
MAINTENANCE    OF    EQUIPMENT. 
W71-11771 


INSTALLATION,    OPEPATICN,    AND 
02D 


A     REPORT    ON    THE    MARKET    FOR    WATER    QUALITY    CONTROL. 
W71-11805  06D 

REVIEW    OF    DIGITAL    THERMOMETEFS. 

W71-11B30  07B 

INSTRUMENT   CALIBRATION    BY    THE    KNOWN-INCRFMFNT    PRINCIPLE    AND 
ITS    APPLICATION    TO    A    SODIUM    ION    ANALYZER, 
W71-11901  07B 

ELECTROCHEMICAL    METER    FCR    ACTIVITY    MEASUREMENTS    IN    NATURAL 

ENVIRONMENTS, 

W71-11953  02K 

EAFTH    RESOURCES    AIRCRAFT    PROGRAM    STATUS    REVIEW — VOLUME    3. 
HYDPCLOGY,     OCEANOGRAPHY,     AND    SENSOR    STUDIES. 
W71-11999  07B 

TNFRAPED  STUDIES, 

W71-12017  "7B 

TECHNIQUES  FOR  STUDYING  KINEMATICS  OF  ICE  COVER  (MFTODIKA 
IZUCHFNIYA  KINEMATIKI  LEDYANOGO  POKROVA) , 
W71-12"2U  "2C 


SUEJECT    INDEX 


DESIGN    CHARTS     FOP    CATCH    BASIN    OPFNTNGS    AS    DETERMINED    BY 
EXPERIMENTAL    HYDRAULIC    MCDEL    STUDIES, 
NTI-IIP^U  0  8A 

TNTEGRATEr.    TREAtmFNt    SYSTEMS 

THE    USE    OP     THE    INTEGRATED    BASTE    TREATMENT     APPROACH     IK    THE 

LARGE    ELFCTROPLATTNG    SHOP, 

871-12212  05D 

TNTEpFF  PENCE 

TfMTjTivE    Pl^HOD    FOP    MERCURY. 

W71-11958  05A 

INTERNATIONAL    COMMISSIONS 

THF    MANAGEMENT    OF    INTERNATIONAL    COMMON    PROPERTY    R^SOORCFS, 
y71-121?9  06E 

MT'PMTOMl    HYDPOIOGIC    DECADF 
HAN'S    PFPPETUAL    ODEST    FOP    WATER, 
W71-1212U  "  06E 

'STrFNATIONAL    LAW 

THE    MANAGEMENT    OF    INTERNATIONAL    COMMON     PROPERTY     PESOUPCES, 
W1-12139  "6E 

INTERSTATE    COMPACTS 

'HE    COORDINATED    PPOGPAM    FOE    THE    WATFR    PESOUPCES    OF    NFW    YORK 
STAT. 

INTERSTATE    RIVERS 

HATER    OUALITY    STANDARDS     (INTFPSTATE    WATERS,     MISSISSIPPI 
RIVER    COMMON    BODNDAPY    BETWEEN    ILLINOIS    AND    IOWA). 
W71-12175  05G 

TNVERTEREATES 

A    MFTFOC    OF    SEPARATING    INVERTEBRATES    FROM    SAMPLES    OF    AQUATIC 

VEGETATION, 

W71-117M  05ft 

ASPECTS    OF    THE    rlSTR  TBUTION,    LIFE    HISTORY,    AND     METABOLISM    OF 
THF    ENOYTPAETD    WORMS    LUMBPICTLLUS     PTVALIS     (LEVTNSFK)     AND 
ENCHYTRAEOS    CORONATUS     (N    AND    Q     IN    A    PERCOLATING    ETLTER, 
W71-1218U  05D 

INVESTMENT 

FTN»NCTNG    ENVIRONMENTAL    QUALITY,    THF    MUNICIPAL    TNTTISTTVF, 
W71-11799  C6C 

IODINE 

GEOCHEMISTRY,     FORMATION     AND    DISTRIB UTTON    OF    IODT NE-BFOMT NE 
WATERS     (GFOKHTHIYA,     FOR MI»OVANTYE    I    R ASPPOSTPANEN IYE    IODO- 
BPPMNYKBVOD) , 
W1-1177f\  H2F 


lOriN'    IN    the    ENVIRONMENT, 
W71-11Q28 


05B 


TON   F1TCHANGE 

"HE     SELECTTVE    ADSORPTION    OF    SODIUM    BY    CLAY     MINERALS    IF    LAKES 
FCNTCHAPTRATN    AND    MAOPEPAS,     LOUISIANA, 
S71-1186U  1)20 

FUNDAMENTALS    OF    ION    EXCHANGE    IN    WATER    TREATMENT, 
W71-12"E3  05D 

IONS 

POTENT!  CITRIC    STUDIES    WITH    A     LTOOID    TON-EXCHANGE    LEAD- 

SELFCTTVE    ELECTRODE, 

W71-1iqoe  Q5A 

ION-EXCHANGE 

NEW    ION    EXCHANGF    SYSTEMS    FOR    TREATTNG    MUNICIPAL    AND    DOMESTIC 

WASTE    EFFLUENTS, 

W71-12233  05P 

IRAQ 

THE    RELATION    OF    PARTICLE    SIZE    TO    AVAILABLE    MOISTURE    IN     SOILS 

OF    ZUBATR, 

W71-12135  02G 

TFCN 

A    COMBTNATTCN    OF    RING-OVEN     AND    CIPCULA?    CHROMATOGRAPHY    OF 

TRACE    METAL     ANALYSIS, 

W71-11687  05A 

THE    THIN-LAYEP    CHROMATOGRAPHIC    PROPERTIES    OF    TRACE     METALS 

II.        SEPAPATION    OF    SOME    CATICNS     ON    COMMERCIALLY     PRECOATFD 

SHFETS, 

W71-1196I4  05A 

IRRADIATION 

NEW     DATA    ON*  THE    MECHANISM    OF    DISINFECTION    OF    DRINRTNG    WATER 
BY    CHLORINE    AND    GAMMA    RADIATION, 
WTI-^ua  P5F 

TRPIGATTON 

THF    FEASIBILITY    OF    IRRIGATING    SOFTWOOD     AND   HARDWOOD    FOR 

DISPOSAL    OF    PAPEPMILL    EFFLUENT, 

W71-116UU  55D 

GROUND-WATER    PUMPAGE    AND    RELATED    EPFECTS,     SOUTHWESTERN 

LOUISIANA,     197",     WITH    A     SECTION    ON     SURFACE-WATER 

WITHDRAWALS, 

S71-11790  ana 

THE    OVERHEAD    SPRINKLERS    OF    ISRAEL  HOW    TO    PROVIDF     A    NICE, 

WET    PLACE    WHERE    INSECTS     YOU    DON'T    WANT    THRTVE, 
W71-12131  03F 


THE    RELATION    OF    PARTICLE    SIZE    TO    AVAILABLE    MOISTURE    IN    SOILS 

OF    ZUEAIR, 

W71-12135  02G 

IRRIGATION    EFFECTS 

THE    OVEPHEAD     SPRINKLERS    OF    ISRAEL  HCW    TO    PROVIDE    A    NICE, 

WET    PLACE     WHERE    INSECTS    YCD    DON'T  WANT    THRIVE, 

W71-12131  03F 

SCHISTOSOMIASIS,     THE    DISEASE    OF    SLOWEE-DOWN    WATERS  CONTROL 

IN    EGYPT    AND    THE    SUDAN, 

W71-12136  05C 

IRRIGATION    EFFICIENCY 

INCREASING    THE     AGRICULTURAL    USE    OF    SALINE    WATER    BY    MEANS    OF 

TRICKLE     IRRIGATION, 

W71-11736  03C 

ECONOMIC    ANALYSIS    OF    IRRIGATION    IN     SUBHUMID    CLIMATE, 
W71-12116  03E 

OIL    PUMPS    STOP    AUTOMATIC    SPRINKLER. 
W71-12132  03F 

WATER    CONSERVATION     AND    FARM    LEASES. 
W71-12137  03F 

IRRIGATION    PRACTICES 

PUMF    IEFIGATION    ON    THE    COLORADO    HIGH    PLAINS, 


APCLLC    9    EYES    WATER    MANAGEMENT. 
W71-12126 


IMPORTANT    I. R. S.     DETERMINATION. 
W7  1-121H1 


0  3F 


IRRIGATION    SYSTEMS 

INCREASING    THE    AGRICULTURAL    USE    OF    SALINE    WATER    BY    MEANS    OF 

TRICKLE    IRRIGATION, 

W71-11736  03C 

THE    HYDRAULICS    OF     AN    AUTOMATED    FURROW    IRRIGATION    SYSTEM    WITH 

RECTANGULAR    SIDE    WEIR    OUTLETS, 

W71-12105  03F 

IRRIGATION    WATER 

DESALTING    SALINE    WATER    FOR    IRRIGATION  —  A    CASE    STUDY, 

COACHELLA    AREA,    CALIFORNIA, 

W71-11737  03A 

RFLATIVE    IMPORTANCE    OF    WATER    AND    SOIL    IN    THE    INDIRECT 
RADIOCAESIUH     AND    RADIOCOBALT    CONTAMINATION    OF    IRRIGATED    RICE 
FIELDS     (IMPORTANCE    RELATIVE    DE    L'EAD     ET    DU    SOL    DANS    LA 
CONTAMINATION    INDIRSCTE    EN    RADIOCESIUH    ET    RADIOCOBALT    DES 
RIZTERFS    IRRIGUEES) , 
W71-11979  05B 

FIELD    MONITORING    AND    INVESTIGATIONS    FOP    THE    EVALUATION    OF 

PUBLIC    HEALTH    HAZARDS    THROUGH    CONTAMINATION    OF    WATER 

SOURCES, 

W71-11983  05B 

RECOVERING  AGRICULTURAL  WATER,  A  LCCAL  APPROACH. 
W71-12110  P3F 

ISOLATION 

A    CLOSED    CULTURE  VESSEL    FOR    COLONY    COUNTS    OF    ANAERCBIC 

BACTERIA,     WITH    A  NOTE    ON    ISOLATION    FFCH    A    MIXED    POPULATION, 
W7  1-1  1708  OSA 

THE    ISOLATION    AND    OCCURRENCE    OF    HYA  LOCHLORFLLA     MARINA, 
W71-11851  05A 

POPULATION    DESCRIPTION    OF    THE    NON- METHANOGENIC    PHASE    OF 
ANAEROBIC    DIGESTION  I.        ISOLATION,    CHARACTERIZATION    AND 

IDENTIFICATION    OF     NUMERICALLY    IMPORTANT     BACTERIA, 
W71-11875  05A 

ISOPROPANOL 

EFFECTS    OF    SOME  COMMON    PRESERVATIVES    ON    THE    WEIGHT    OF 

TUBIFICID    WORMS  AND    CHIPONOMID    LARVAE, 
W71-11655  05C 

TSOTROFY  (MAGNETIC) 

THE    MAGNETIC     ANISOTROPY  OF    SAMPLES    FROM    THE    DEEP    SEA 

DRILLING    PROJECT    LEG     (_  ORANGE,    TEXAS    TO    HOBOKEN,     N.     J., 
W71-1173H  02L 

ISRAEL 

FREQUENCY    OF    DDSTSTORMS    AT    BE'ER    SHEVA', 
W71-12096  02B 

THE    SYNOPTICS    OF    HAIL    IN     ISRAEL, 
W71-12097  02B 

THE    LACHISCH    AND    BESOR    REGIONAL    SETTLEMENT    SCHEMES    AS    MODELS 
FOR    AGRICULTURAL    DEVELOPMENT    IN    ISRAEL, 
W71-12100  03F 

THE    OVERHEAD    SPRINKLERS   OF    ISRAEL  HOW    TO    PROVIDE    A    NICE, 

WET    PLACE    WHERE    INSECTS    YOU    DON'T    WANT    THRIVE, 
W71-12131  0?F 

JACOB    METHOD 

STUDIES    OF    GROUNDWATER    HYDROLOGY — I.        HYDRAULIC    PARAMETERS 
OF    THE    TERTIARY    TAPPED    IN    THE    COUNTRYSIDE    OF    CARTAGENA, 
MDRCIA,     SPAIN     (ESTUDIOS    PE    HIDPAULICA    SUBTERRANEA--I . 
PARAMETROS    HIDRAULICOS     DEL    ACDIFERC    EUPDIG ALIENSE    CAPTADO    EN 
EL    CAMPO    DE    CARTAGENA     (MURCIA)), 


JAC-T  AN 

N71-121"3 


n TN0Ey 


02' 


STUEIFS    0"    OPOUNrWATPB    HYDBOL0OY — IT.        HYDRAULIC    °ARAMPtpbs 
ry    TR"    UPPER    TPTTAPY-LOUFP    QIJATANAPY,     LOCATED    IN    Tpp 
COUNTPYSTpP    OP    MT.1AB,     ALMERTA,    SPAIN.         (F'TPDJOS     OF 
HTUBAULTCA    SUBTPPPANFA--IT.       PAPAMRTROS    HI  DP  AIM.t  COS 
IHSTT'IJ"    O"    DPI     ACPIFEPn    TON^PNTPO    FN    EL    TFPCTAPT0    SUPS°TOF 
CIIA^FPNAPTn,     FN     FL    CAMPO    DP    MT.TAR,      (ALMEPTA)), 
H71-12117  n2E 

MIXING    OF    nFNSTTY-STRATIFTFD    TMFCtlNDMFN-S    K'th     rpovih'"    JBTS, 
»T1-in8H  OSB 

jnriciAi  decisions 

GUL"    OTT     COPP    V     HUGHES     (PoLLIIttoN    OF    WA  IF"    WELT     PPOI"    nil 

C0I1PANY    OPERATIONS)  . 

V71-118U8  06P 

APPORTIONMENT    OP    HARM    Tn    CAnSES     (LEGAL    PFINCIPLES    OF 
APPORTTONTNG    DAMAGES)  . 

w-n-nspn  06P 

WAT"R    POLLUTION    CONTROL    IN    NPW    YOPK, 
P71-121c8  05G 


.1"f  TSPlr""  ION 

AOUACULTURE    AND   THE    LAW, 
W71-121 "P 


06E 


KAWSAS 

ATKTNSON    V    HFPTNGTON    CATTLE    CO  (FEED    LOT    OPERATOR'S    A»D 

CA^'L"  OWNER'S  JOINT  LIABILITY  FOP  CATTLE  WASTE  RUNOEp)  . 
«71-117np  06" 

GANG  V  PALL  (LIVESTOCK  DAMAGF  RESULTING  FPOM  P0LLUTTON)  , 
071-11722  06" 

REISERpb    V    MURETN     (SALINE    WATEP    INTPUSTION    OF    FBESH    WATRp 
VELLS    FFOM    OIL    PPILLING    OPFPATIONS)  . 
W1-11728  06E 

CHANGES     IN    CHANNFL    PATTERN    AND    STNPOSITY    0"     TPE    KANSAS    PIVC 
-CATS"    AND    EFFECT    PEIATICNSRTF    OP    RANDOM    PROCESS, 
871-11777  08B 

HYDBOG'CLOGIC    DATA    FROM    GOVE,    LOGAN,     AND   WALLACE    COUNTIES, 

KANSAS, 

S71-117R3  07C 

WAT'P    POLLUTION    ACT. 

W71-118U1  06F 

COPWINE    V    MAPACATBO    OIL    EXPLORATION    CO     (POLLUTION    0"    STOCK 

FOND    BY     AFJOTNING    OIL    LESSEE)  . 

BT1-119Kfi  06E 

KANSAS    RIVpR 

CPANGBS    TN  CHANNEL    PATTERN    AND    SINDOSTTY   0"    THE    KANSAS    FIVER 

-CAUSE    AND  EFFECT    RFLATTONSHIP    OR    RANDOM    PROCESS, 
W71-11777  "PR 

?ABST 

APPLICATION  0"  BFMOTE  SFNSTNG  TO  OCCURRENCE  CE  COLLAPSE 
SINKHOLES  IN  Tpp  ALALIA  AND  PFACF  RIVER  BASINS,  FLORIDA, 
K71-12nni  »U 

nsF    0"    PEMOTF    SENSORS    IN    CLASSIFYING    LAKES    IN   W  "ST-CNTR  AL 

FLORIDA, 

W1-12P"T  07B 

SOLVENT    ACTION    OF    NATURAL    WATERS    IN    KASST    REGIONS    0"    tHu 
EHPOPPAN    US^R     (AGRFSSIVNCST'    PRIRODNYKH    VOD     V    KABSTOVYKH 
R\YONAKH    YEVROOPYSKOY    CHASTI    SSSR)  , 
P1-12MO  1  2K 

KBNTOCKY 

HppcORTMG    THE    INTANGIBLE    VALUES    OP    NATURAL    STREAMS,     PART    I 
APPLICATION    OF    THE    UNTQOENBSS    CONCEPT. 
W1-118CP  16G 

KINRTTCS 

PTOPNFPGPTICS  OP  ACPTATE  AND  ACPTATF  PRECURSORS  IN  METHANE 

KEFDEBTSTTOB, 

W71-12*62  05D 

K»Apt    MILL    EFELUPNT 

TNPLnFNCP    OF    PIOIOGICALIY    STABILIZED    KRAFT    MILL    EFFLUFN"'    ON 
T»F    vnnn    ppiatICNS    AND    PRODUCTION    OF    JUVENILE    CHINOOK    SALMON 
IN    I ABOPATORY    STREAMS, 
W71-116S8  ^C 

jpPFr-Ts    0P    BIOLOGICALLY    STAPI1TZED    KPAFT    MILL    EFFLUENTS    ON 

J'lVFNTL"    SALMONID    GROWTH, 

H-71-llficq  OSC 

pnPA>l    ptvpp 

SAtobatton    OF    WATPR    WITH    CALCIUM    CAPBONATF    AND    THP     PARTIAL 
CAPPON    DIOXTDP    PPPSSURE    TN    THF    BODIES    OF   WATIR    IN    THE    MOUTH 
0P    thp    VUPAN"     PIVPR, 
WT1-117U8  "5C 

T  APOBATORTPc 

jtbpctopy    OF    HYDPAULT    BESFABCH    INSTITUTES     AND    L  ABOF  ATOP  IFS  . 
W71-12"1P  02R 

1  I  pt>atooy    POUTPMPNT 

tpntA-TVF    MFTHOD    FOP    MPRCUBY. 

H71-11Qcq  OSA 

T  AF.CFATOBY    "^ 


DATA    ON    THE    BTOT.OGTCAL    EFFECT    OF    SMALL    AHO'-  HI 

URANIUM    IN    WATEP, 

W71-12"U2 

PROCEDURES    POP    DETERMINING    THE    EEPECTS    OP    DPEDGE.'. 
ON     BIOTA--BENTHOS    VIABILITY    ABD    SEDIHEK" 
W7  1-1209  3  Or,A 

LAKE    BOUNTY 

SEWPPAGF    PROJECT    NUMBER    wr"--TLL.-7r 
SHOBE    SANITAPY    l)'5"!C,     WA'IKE^AN,     HIT'.' 
W71-  119U8 

IAKE    PISHFRIP'; 

COEPFICIENTS    OF    ICCDROUTICI    OP    STBO1TIOH-90     I«    CEP-AT*    »ISB 
(RAMOECOLOGICAL    STUDY), 
»7 1-11668  OOC 

LAKP    ICE 

ICE    MELT    ON    THE    NEVA    RIVEP     (STOP    L'DA    P.     NEVY) , 
W71-12027  C2C 

LAKF    MAURFPAS 

THE    SPLECTIVE    ADSORPTION    CF    SODIUM    BY    CLAT    MINERALS    III    '-ATES 
PONTCHAFTP AIN    AND    MAUPEPAS,    LOUISIANA, 
W71-118<=U  02J 

THF    LATFPAL    DISTRIBUTION    OP    CLAY    HINEPALS    III    LAKES 
PONTCHAPTRAIN    AND    HAUBPPAS,    LOUISIANA, 
W71-11P65  02J 

LAKE  MICHIGAN 

HTGH-PFSOLUTION    SEISMIC    PROFILES     AND    GPAVITY    CORES    OF 
SETTMFNTS    IN     SOUTHERN    LAKF    MICHIGAN, 
W71-11751  02J 

FOURIER    ANALYSTS    OE    WEATHER    AND    WAVE    DATA    FPOM    HOLLAND, 

MICHIGAN,     JULY     1970, 

W71-11775  02H 

LAKE    PONTCHARTRAIN 

THE    SELECTIVE    ADSORPTION    OF    SODIUM    BY    CLAY    MINERALS    IN    LAKES 
PONTCHAFTP JIN    AND    MAUREPAS,     LOUISIANA, 
W71-1186U  C2J 

THE    LATERAL    DISTRIBUTION    OF    CLAY    BINERALS    IN    LAKES 
PONTCHAPTRAIN    AND    MAUPEPAS,    LOUISIANA, 
W71-11865  02J 

LAKE   SIDNEY    LANIER  (GEORGIA) 

HYPNODINIUM-LIKE    ALGAL    BLCOMS    IN    GEORGIA    LAKES, 
W71-1191U  05A 

LAKE    SI 

MERCURY    POISONING     (OP)     THE    FISH    YOU    CATCH    CAN    KILL    YOU. 
W71-11682  05B 


LAKE    VICTORIA  (AFRICA) 

THE    WATER    BALANCE   OF    LA'E    VICTORIA 
W71-11998 


TECHNICAL  NOTE, 
P2H 


LAKES 

COEFFICIENTS    0?    ACCUMULATION    OE    STRONTIUM-9"    AND    STRONTIUM 

IN    LAKE    PLANTS    AND    PLANKTON, 

W71-11669  05C 

FIELD    STUDY    OF    EVAPORATION    -     INSTALLATION,    OPERATION,    AND 

MAINTENANCE    OE    EQUIPMENT. 

W71-11771  02D 

NUMERICAL    DIFFERENTIATION    By    SPLINE    FUNCTIONS    AND    ITS 
AFFLICATION    TO    ANALYZING    A    LAKE    TEMPERATURE    OBSERVATION, 
W71-11787  02H 

EUTROPHTCATTON    OF     NORTHEASTERN    OHIO    LAKES         I    INTRODUCTION, 

MORPHOMETRY,     AND    CERTAIN    PHYSICO-CHEMICAL    DATA    OE    IOLLAR 

LAKE, 

W71-119U9  05C 


THE    WATER    BALANCE    OE    LAKE    VICTORIA 
W71-11998 


TECHNICAL    NOTE, 
02H 


A    SURVEY    OF    THE    BOTTOM     FAUNA    IN    LAKES    OE    THE    OKANAGAN 

VALLEY,    BRITISH    COLUMBIA, 

W71-12077  05C 

CHEMISTRY    OF     SURFACE    SEDIMENTS    OF    SIXTEEN    LAKES    IN    THE 
EXPERIMENTAL    LAKES    AREA,     NORTHWESTERN    ONTARIO, 
W71-12078  OSC 

ZOOBENTHOS    OE    FIFTEEN    LAKES    IN   THE    EXPERIMENTAL    LAKES    AREA, 

NORTHWESTERN    ONTARIO, 

W71-12080  05C 

THE    CRUSTACEAN    PLANKTON    COMMUNITIES    OE    LAKES, 
W71-12063  05C 

BOTTCM    SEDIMENTS    OE    THE   LAKES    OF    VARIOUS    TROPHIC    TYPE, 
W71-12086  05C 

PRELIMINARY    CHARACTERIZATION    OF    LAKES    IN    THE    EXPERIMENTAL 
LAKES     AREA,     NORTHWESTERN    ONTARIO,     USING    DIATOM    OCCURRENCES 
IN    SEDIMENTS, 
W71-12089  O^C 

THE    PRIMARY     PRODUCTIVITY    AND    LIMITING    NUTRIENTS    OF    LITTLE 

BROOKLYN    LAKE, 

W71-12091I  C5C 


LAND    RECIAMATION 

ECONOMICS    OF    REGIONAL    WAS1" 


TRANSPORT    AND    DISPOSAL    SYSTEMS, 


SUBJECT    INDEX 


BT1-1 22 1 ^ 


05E 


UND     SUBSIDENCE 

APPLICATION  OF  REMOTE  SENSING  TO  OCCUPPENC5  CF  CC"AP?e 
SINKHOLES  T»  Tpr  ALAetA  UN"  PEACE  FIVER  BASINS,  FLORIDA, 
B71-12rn  n7B 

psf    0p    pp^c^E    SENSORS    IN    CLASSIFYING    LAKES    IN    WES'-CENTRAI 

TIOPTDA, 

»71-12r",3  "If 

LAND    TENURE 

UtILtzATTON    OP     WATER    DEVELOPMENT    FUNDS. 
W71-12"9S  "6F 

LAN"    PS" 

'»'    LACHISCH    AND  BES03    PFGTONAL    SETTLEMENT    SCHFMES     AS    MODFLS 

FOR    AGPICDL^URAL  DEVELOPMENT    IN    ISRAEL, 
171-121?*  '13" 

IJPAM^F(SYO) 

A    STUDY    OP    EVAPOTRANSPTRA-TCN    FROM    A     HIGH    ALTITUDE    MEADOW, 
W71-11">8S  12" 

LARVAE 

A    NORT     AMERICAN    TPICHOPTERAN    LAPVA    WHTCH    PEEns    ON 
FRESHWATER    SPONGES     (TRICHOP^EPA  LFPTOCERIDAE       POPTFE"A 

SPONGTlTIDAE)  , 
r»1-117«5  ?5A 

LAD»TL    SOI'ONAT" 

OS"    Ov    AZDPE    A    INSTEAD    OF    METHYLENE    BLUE    FOP    DETE?M  IN>.mTON 
CF    ANTONIC    DETERGENTS    IN    DRINKING    AND    SOPEACE    WATERS, 
171-11077  05A 

LAW   JURISPRUDENCE 

LEGAL,     ECONOMIC,     AND    TECHNICAL    ASPECTS    OF    LIABILITY    AND 
FINANCIAL    RESPONSIBILITY    AS     RELATED    TO    OIL    POLLUTION, 
W71-11AT2  05G 


LAW    OF    THF    SPj 

AQUfCULTUEE    AND    THE    LAW, 
W71-121U") 


06F 


LEAD 

ATOMIC    ABSORPTION    MICPOS AMPIING    WITH    THE     ^SAMPLING     BOA™' 

TECHNIQUE, 

W71-11B97  05A 

FOTEN^ICMETPIC    STUDIES    WITH    A    LIQUID    ION-EXCHANGE    LEAD- 
SELECTIVE    EIFC-FODE, 
W71-1190R  05A 

"'     THIN-LAYEP    CHROMATOGRAPHIC    PPOPEPTIES    OF    TRACE    MEDALS 

I.        SEPARATION    CF    SOME    METALS    WITH    SPFCIAL    REFERENCE    TO 

LEAP, 

W71-11Q63  05A 

THE   TBIN-I  »YFE    CHROMATOGRAPHIC    PPOPEPTIES    OE    trace    MEDALS 

I'.        SEPARATION    OF    SOME    CATICNS     ON    COMMERCIALLY     PRECOATFD 

SHEET*, 

W1-1106U  05A 


APSFNTC    AND    LEAD    IN     WATE" 
W71-12"36 


A    BIBLIOGRAPHY. 
05B 


1EAKACE 

ONT^ED     STATES    V    STEEL    TANK    BARGE    RAINIER. 
W71-12166  06E 

LEASES 

PENNSYLVANIA    GLASS    SAND    CCRP    OE    OKLA    V    OZMENT     (DEGFEE   OE 
FOIIPTTON    CONTEMPLATED    BY    A     MINING    LEASE). 
S71-118U9  "6E 

FLORIDA     AQUACULTURE    LEASE    LAW. 

W71-11AQ2  06E 

PTT     PUMPS    STOP    AUTOMATIC    SPRINKLFR. 
W71-12132  03E 


WA"ER    CONSERVATION    AND    FARM    LEASES. 
■71-12137 


03F 


LEAST    SOUARES    METHOD 

ANALYSIS    OE     MULTTCOMPONENT    ORGANIC    MIXTURES     IN     AQUEOU^    MFDIA 

EY    PYEOLYSIS, 

W1-1197S  05A 

LEAVES 

SOME    FIFLD    MFTHODS    FOR    OBTAINING    MEANINGFUL    LEAF    "IFFUSTON 
PESTSTA"CES    AND    TRANSPIRATION    RATES, 
S71-12115  92D 

LEGAL    ASPECTS 

INVESTIGATION    OF    THE    FEASIBILITY    OF    THE    DEVELOPMENT    OF    A 

WATER    RESOURCES    MANAGEMENT    MODEL    FOE    THE    HIGH    PLAINS    AREA    OF 

OKLAHOMA, 

W71-11R6P  0?E 

FLORIDA     AOUACULTUPE     LEASE    LAW. 

W71-11892  06E 

EASTLAND    COUPT    HEARS    WHITAKEP    CASF. 
W1-121"2  16E 


APOLLC    9    EYFS    WA^EP    MANAGEMENT. 
W71-1212* 


OIL    PUMPS    STOP    AUTOMATTC    SPRINKLER. 
W71-12132 


OBSERVATIONS    ON    FLORIDA'S     AQUACULTURE    LAW, 
W71-12163  06F 


ENVIRONMENTAL    PROTECTION    ACT. 
W71-12179 


C6E 


LEGISLATION 

CITY    OF   UTICA    V    WATER    POLLUTION    CONTROL    BD     (LEGISLATIVE 
DELFGATION    OF    POLLUTION    CONTROL    AUTHORITY)  . 
W1-11902  06E 

THE    EuppRjn    GOVERNMENT    AND    ENVIRONMENTAL    CCNTFOI. 
ADMINISTRATIVE    REFORM    ON    THF    EXECUTIVE    LEVEL, 
R71-12150  06E 

LAWS    OF    THE    UNITED    STATES    RELATING    To    WATER    POLLUTION 
CONTROL     AND    ENVIRONMENTAL    QUALITY. 
W71-12151  06E 

WATER    POLLUTION    CONTROL    IN    NEW    YORK, 
W71-12158  05G 


THE    LEGISLATIVE    PROCESS, 
W7  1-12162 


05G 


LETHAL  LIMIT 

BIOLOGICAL  EFFECTS  OF  SURFACE  ACTIVE  AGENTS  ON  MARINE 

ANIMALS, 

W71-11651  PSC 

TESTING    OF    OG  A  NOPHOSPHORIC    INSECTICIDES    FOR    ESTABLISHING    THE 
ADMISSIBLE   LIMITS     IN    WATER     (TESTAREA    INSECTICIDELOF 
ORGANOFOSFORICE    IN    VEDEREA    STABILTSIT    LIBITELOR    DE 
ADMTSIEILITATE    IN    APA)  , 

ci-ne's  05c 

LIABILITIES 

LEGAL,     ECONOMIC,     AND    TECHNICAL    ASPECTS    OF    LIABILITY    AND 
FINANCIAL    RESPONSIBILITY    AS    RELATED    TO    OIL    POLLUTICN, 
W71-118T2  "5G 

LIME 

HYDROXIDE    PRECIPITATION    AND    RECOVERY    CF    CERTAIN    METALLIC 

IONS    FROM    WASTE    WATERS, 

W71-12215  95D 

LIME    PRECIPITATION 

LIME    FRFCIPITATION    IN    MUNICIPAL    WASTE    WATEPS, 
W71-12202  05D 

LIME     SLUDGE 

TAHOE     AND    WINDHOEK  PROMISE    AND    PROOF    OF    CLEAN    WATER, 

W71-12209  OSD 

LIME    TREATMENT 

LIME    PRECIPITATION    FOR    COLOR    REMOVAL    IN    TERTIARY    TREATMENT 
OF    KRAFT    MILL    EFFLUENT    AT    THE    INTERSTATE    PAPER    CORFCKATION  , 
RICEBOROUGH,     GEORGIA, 
W71-12218  05D 

TFEATMENT    OF    CITRUS    PROCESSING    WASTE    WATER    INCLUDING 

EFFLUENT    NUTRIENT    CONTROL, 

W71-1222fi  05P 

LIMESTONES 

NEW    DATA    ON    THE    GEOLOGY    AND    HYDROLOGY    OF    THE    EEUS    BASIN 
(NDEVOS    DATOS    SOBRE    LA    GEOLOGIA    E    HIEBOLOGIA    DE    LA    CEPRESTON 
DE    REUS)  , 
W1-12121  02F 

LIMITING    FACTORS 

THE    EFFECT    OF    CARBON    ON    ALGAL    GROWTH — ITS    RELATIONSHIP    TO 

EUTRCPHICATION, 

W71-12068  15C 


ARIZONA    PLANT    CLIMATE    ZONES, 
W71-12098 


021 


LIMNOLOGY 

REMOTE-SENSING    APPLICATIONS    TO    HYDROEIOLOGY    IN    SOUTH 

FLCRIEA, 

W71-12001  07B 

LINEAR    ALKYLATE    SULFONATES 

USE    OF    AZURE     A    INSTEAD    OF    METHYLENE    BLUE    FOR    DETERMINATION 
OF    ANIONIC    DETERGENTS    IN    DRINKING    AND    SURFACE    WATERS, 
W71-11077  05A 

LINEAR     PROGRAMMING 

OPTIMAL    PLANS    e0r    THE    CAPACITY    EXPANSION    OF    A    MUNICIPAL 
WATER    TREATMENT-DISTRIBUTION    SYSTEM, 
W71-12CU0  OSD 

LITHIUM 

CHEMICAL    TECHNIQUES    FOR    DISCHARGE    MFASUPEMENTS    OF    SMALL 
FLOWS  AGUAS    RIVER,     ALMERIA,     SPAIN     (AFOROS    QUIMICCS    DE 

PEQUENOS    CAUDALES  RIO    AGUAS     (ALMERIA)), 

W71-1212P  02E 

LITHIUM    CHLORIDE 

CHEMICAL    TECHNIQUES    FOR    DISCHARGE    MEASUREMENTS    OE     SMAIL 
FLOWS  AGUAS    RIVER,     ALMERIA,     SPAIN      (AFOROS    QUIMICCS    DE 

PEQUENOS     CAUDALES  RIO    AGUAS     (ALMERIA)), 

W71-12120  C2E 

LITTORAL    DIATOMS 

PFELIMINAFY     CHARACTERIZATION    OF    LAKES    IN     THE    EXPERIMENTAL 
LAKES    AREA,     NORTHWESTERN    ONTARIO,     USING    DIATOM    OCCURPENCES 
IN    SEDIMENTS, 
W71-120e9  05C 


T.T  V-MA^ 


1  TVF^TOrK 

ri'TO    PTT     ro    V     ELLIOT     (ASSESSMENT    OP    DANACS    TO    LIVESTOCK 

FFPMANPNTlY    AND    TEMPORARILY    TN.1UPED    BY     SALT    HAT"    pnTTi'-'O.i 

PDOH    OTI     WFILS) . 

W71-11R2U  06E 

SUN    OTI    rn    V    HOKF     (OIL    LFSS°F'S    DUTY    TO    PRPVPNT    POL  I  I|ttoN)  . 
N71-1103K  06P 

L0«r?  (POPCFf ) 

FTFTTRTr    MODEL    OP    thp    STRESS    STA  tt>    OP    A     VR»Y    VISCOUS    SLAB 
(PL'KTPTCHE'KA  YA    MODEL"     NA  P»Y  A7.HENN0GO    S  OETOY  AN  ty  A    OC"FN' 
VYAZKOY     ^LTTY)  , 
W71-12',22  "2C 

TOCAT     GOVFRNMFNTS 

ATD    TO    MUNICIPALITIES    FOP    WATER    SUPPLY,     POLLUTION    ABA'FMent 

AND    SFWFP    SFPAPATTON. 

W71-11fi7S  16P 
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(LIMITATIONS    ON    BOAPD    CCNTPOL    OVER    CT^Y    SEWAGF    SYSTFM). 
R71-11711  "6F 

MUNICIPAL    POWFRS    DNDEP    HOME    ROLF    CHARTERS. 
W71-12179  1(iE 

LOCATING 

S^TE   LOCATION    OF    DEVELOPMENT. 

VI71-11667  06E 

LOESS 

PRFWFtttno    OF    LOESS-SOIL    "OONDATION    FOR    HYDRAULIC 

STRUCTURES, 

W71-11R1U  18D 

LONG    TSLANDfN    Y) 

EeeectS    OF    URBAN    DEVELOPMENT    ON    THE    HYDROLOGY    OF   LONG 

ISLAND,     NFS    YORK, 

V71-120"2  07B 

LODISTANA 

GROUND-WATER    PUMPAOE    AND    RFLATFD    EFFECTS,     SOUTHWESTERN 
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WITHEPABALS, 
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LDCIFFpTN-LtjciFFRASE    ENZYME    SYSTEM 

rE'i'FRMTNBTTON    OF    »Tp    IN    CHLORELLA     WITH    THE    LUCIEERTN- 

IUCTF'RASE    ENZYME    SYSTEM, 

W71-11016  05A 

LUMBERING 

TOXICITY    AND    OXYGEN    DEMAND    OF    DECAYING    BARK, 
W71-120P7  05C 

LUMBRICILLUS    PIVALIS 

ASPECTS    OF    THE    DISTRIBUTION,    LIFE    HISTORY,    AND    METABOLISM    OF 
THE    ENCHYTRAEID    WORMS    LUMBRICILLUS     RIVALIS     (LEVINSEN)     AND 
INCHYTRAEns    COPONATUS     (N    AND    C)     IN    A    PERCOLATING    FILTBF, 
W71-121P-U  05D 

LYS7METFRS 

A    STUDY    OF    EVAPOTRANSPIRATION    FROM    A    HIGH    ALTITUDE    MEADOW, 
W1-11785  "2D 

EVAPORATION    FROM    RICE    AT    GRIFFITH,     NEW    SOUTH    WALES, 
W71-12113  02D 

MAGNFTIC     STUDIES 

THE    MAGNETIC    ANISOTROPY  OF    SAMPLES    FPOM    THE    DEEP    SEA 

DRILLING    PPOJFCT    LEG    1,  ORANGE,    TEXAS    TO    HOBOKEN,     N.     I., 
W71-1173U  "21 

MAINF 

AN    AC    RELATIVE    TO    THE    DISCHARGE   OF    MERCURY    INTO    WATFPS    OF 

TH'    STATE. 

W71-11663  16E 

SI"    LOCATION    OF    DEVELOPMENT. 

W1-116F.7  06E 

UNITED     STATES    V    MAPIEWOCD    POULTRY    CO     (DISCRIMINATORY 
PROSECUTION    FOP    ILLEGAL    REFUSE    DISCHARGE). 
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WATFR    TWpt,oVFMENT    COMMISSION. 
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POIIUTION    CCNTPOL, 
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ENFORCEMENT. 


OTI     CTSCHAPGF    PRFVFNTTON    AND    POLLUTION    CONTROL. 
W71-11B77  06" 

"ALATHION 

TATA    CONCFPNTNG    THE    INFLUFNCE    OF    EMDLSIONED     MALATHIONe    ON 
CEPTAIN    OF    THE    PHYSTCOCHFM  TCAL    FFATURES    OF    WATER    AND    AOUA~IC 
ORGANISMS     (DAT"    CU    PPIVTPE    LA    INELUFNTA     MAL ATMIONULUI 
emULSt0NATE    ASUPPA    UNOR    CH  AP  ACFRISTTCA    FIZICO-CHIM  ICE    AL" 
APFT    ST    ASUPPA    UNOR    ORGANISME    ACVATTCE) , 
W71-11BP9  OSC 


MANAGEMENT    MODELS 

INVESTIGATION    OP    tHc    FEASIBILITY    OF    THE    DEVFLOFHE»t    OF    A 
WATER    PFSOURCES    MANAGEMENT    MODEL    ■"  GH     PLAT»S    ( 

OKI  AHOMA, 

W71-11B60  02» 

MANGANESE 

VEPTTCAL    ADVECTION    DIFFUSION    AND    REDOX    POTENTIALS    AS 
CONTROLS    ON    THE    DI STPIBUTION    OF    MANGANESE    AND    OTHFF    TFAC« 
MFTALS    DISSOLVED    IN    WATERS   OF    THE    PLACK    S"A, 
W71-117UH  "SE 

THE    THIN-LAYER    CH»OM ATOGP APHIC    PPOPEPTIES    OF    TB»C»    METALS 

I.  SFPAPATTON    OF    SOME    METALS    WITH    SPECIAL    PEFEPENCE    TO 
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THF    THIN-LAYER    CHROMATOGRAPHIC    PPOPEPTIES    OF   TPJ.CF    1ITH  ' 
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SHEETS, 

W71-1196U  05A 

MAPPING 

MISSISSIPPI    VALLEY    MAPPING, 

W71-11986  07C 

CHANNEL    RECTIFICATION    ENGINEERING    SUPVEY     PPOGEAH, 
W71-11987  07C 

GLOBAL    DISTRIBUTION    OP    NET    PADIATICN    ACCORDING    TO    A    NEW 

FORMULA, 
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MAPS 

MISSISSIPPI     VALLEY    MAPPING, 

W71-11988  07C 

CHANNEL    RECTIFICATION    ENGINEERING    SURVEY    PROGRAM, 
W71-11987  07C 
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MARINE    ANIMALS 

ENVIRONMENTAL    SURVEILLANCE    FOR    RADIOACTIVITY    IN    THE    VICTNITY 

OF   THE    CRYSTAL    RIVER    NUCLEAR    POWER    PLANT  AN    ECOLCGICAL 

APPROACH. 

W71-1167U  C5C 

THE    CRUSTACEAN    PLANKTON    COMMUNITIES    OF    LAKES, 
W71-12083  C5C 

MARINE    BACTFRIA 

THE    EFFECT    OF    NICKEL    ON    A    MARINE    BACTERIUM,    ARTHRCEACTER 

MARTNUS    SP.NOV., 

W71-11890  OSC 

MARINE    FUNGI 

THE    ISOLATION     AND    OCCURRENCE    OF    HYALOCHLORELLA    MARINA, 
W71-11851  C5A 

MARINE    SEDIMENTS 

NEW    DATA    ON    THE    GEOLOGY    AND    HYDROLCGY    OF    THE    REUS    EASIN 
(NUEVOS   DATOS    SOBRE    LA    GEOLOGIA    E    HIDROLOGIA    DE    LA    BEPPESION 
DE    REUS) , 
W71-12121  02F 

MARKET    RESEARCH 

A    REPORT    ON    THE    MARKET    FOR    WATER    QUALITY    CONTROL. 
W71-11815  C6D 

MARKCV     PROCESSES 

AN    "VALUATION    OF    PRESEDIMENT ATION    AS    A    PROCESS    IN    WATER 
TREATMENT    USING    SIMULATION    TECHNIQUES, 
W71-12061  05F 


MARYLAND 

REMOTE    SENSING    OF    MARSHLANDS    AND 
INFRARED    PHOTOGRAPHY, 
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:STUARIES    USING    COLOR 
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MATHEMATICAL    METHODS 

HOW     AERIAL    PHOTOGRAPHS    CAN    IDENTIFY    AND    MEASURE    POILUTANTS, 
W71-11685  05A 

MATHEMATICAL    MODELS 

APPLICATION    OF   the   TELEGRAPH    EQUATION    TO    OCEANIC    DIFFUSION 

ANOTHER    MATHEMATICAL    MODEL, 

W71-11753  02E 

MATHEMATICAL    MODEL    OF    THE    COLOMBIA    RIVER    FROM    THE    PACIFIC 

OCEAN    TO    EONNEEILLE    DAM,     PART    I         THEORY,     PROGRAM    NOTES,     AND 

FRCGFAMS, 

W71-11867  05B 

MATHEMATICAL    MODEL    OF    THE    COLUMBIA  RIVER    FROM    THE    PACFIC 

OCEAN    TO    BONNEVILLE    DAM,    PART    II  INPUT-OUTPUT    AND    INITIAL 
VERIFICATION    PROCEDURES, 
W71-11868  05B 


STORM    SURGE    ON    THE    OPEN    COAST 

PREDICTION, 

W71-1187U 


FUNDAMENTALS    AND    SIMPLIFIED 
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«ANAG"M"NT 

ACfTFPP    MODFI  TNG    PESFAPCH    M'FTTNO, 
B71-12121 


CARBON    COLUMN    OPERATION    IN    WASTE    WATEF    TREATMENT, 
W71-12038  05D 
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OPTIMIZATION  STUDIES  OF  ACTIVATED  SLUDGE  AND  REVERSE  OSMOSIS 

WATER  PURIFICATION  PROCESSES, 

W71-12H6"  15D 

STUDIES    ON    ''HE    VACUUM    FI1TFATION    OF    SEWAGE    SLDDGES, 
W71-12186  "5D 

OPTIMIZING     A    KRAFT    MILL    WATER       REUSE    SYSTEM, 
W71-122"7  05D 

MATHEMATICAL    STUDIES 

NUMERICAL    DIFFERENTIATION    FY    SPLINE    FUNCTIONS    AND    ITS 
APPLICATION    TO    ANALYZING    A    LAKE    TEMPERATURE    OBSERVATION, 
W71-11787  12H 

MAYFLIES 

A    COMPARISON    OF    BFNTHIC    MACROTN VE" TEBR A TES    COLLECTED    BY 

DREDGE    AND    EASKET    SAMPLER, 

W71-11960  "5A 

MEANDEPS 

CHANGES     IN  CHANNEL     PATTERN     AND    SINUOSITY    0"     THE     KANSAS    RIVER 

-CADS"    AND  EFFECT    RELATIONSHIP    OR    RANDOM    PROCESS, 
W71-11777  08B 

MEASUREMENT 

A    PORTABLE    WATER-LEVEL    SENSING    PROBE     (REYKA     PERENOSNAYA 

KONIAKTNAYM  , 

B71-11767  07B 

A    NEW    ICE    ROD     (GF-85)      (NOVAYA     SHUGOMERNAYA     REYKA    GP-8C), 
S71-11768  "7E 

MEASUREMENTS 

IN     SITU    MEASUREMENT    OF    RADIATION    DOSE    IN    THE    COLUMBIA    PIVFR, 
W71-1166U  05B 

ELFCTPOCHEMICAL    METER    FOP    ACTIVITY     MEASUREMENTS    IN    NATURAL 

ENVIRONMENTS, 

W71-119S3  02K 

MECHANICAI    PROPERTIES 

CALCULATING    THE    STRENGTH    OF    A    MELTING    ICE    COVER    AND    THE 
EFFECT    OF    WIND     CN    ICE    DRIFT     (RASCHET    PBOCHNOSTI    TfYUSHCBFGO 
LEDYANOGO    POKROVA    I    NACHALA    VETROVOGO    DREYEA    L'DA), 
»71-12"20  02C 

ICE    STUDIES     (LFDOVYYE    TSSLEDOVANIY  A)  . 
W71-12"21  02C 

A    STUDY    OF    SNOW    ICE     (I  SS IEDOV  A  NIYE    SNEZHNOGO    L'DA), 
W7 1-120 2  3  0  2C 

A    METHOD    FOR    DETERMINING    STRENGTH    OF    ICE    COVER     AND    ITS 
APPLICATION     (METOD    OPREDELFNIYA     NAPRYAZHENIY    LEDYANOGO 
POKROVA    I    OPYT    YFGO    PRIMENENIYA)  , 
W71-12025  02C 

MELTING 

CALCULATING    THE    STRENGTH    OF    A    MELTING    ICE    COVER     AND    THE 
EFFECT    OF    WIND     ON    ICE    DFIFT     (RASCHET    PROCHNOSTI    TAYUSHCHEGO 
IEDYANOGO    POKROVA    I    NACHALA    VETROVOGO    DREYFA    L'DA)   , 
W71-12"20  02C 

BEBEFANE    FILTRATION 

METHOD    FOR    THE    EXAMINATION    OF    PHARMACEUTICAL    LIQUID    PRODUCTS 

FOR     SALMONELLA, 

W71-11965  05A 

MEMBRANE    PROCESSES 

SYNERGISTIC    FALSE-POSITIVE    CCLIFORM    REACTION    ON    M-ENDO    MF 

PEDTU", 

W71-11932  05B 

METHOD    FOP     THE    FXAMINATION    OF    PHARMACEUTICAL    LIQUID    PRODUCTS 

"OF  SALMONELLA, 

W71-11965  05A 

MERCURY 

ULTRA-VIOLET    SPECTRA    OF    METAL    CYANIDES, 
W71-11697  05A 

SAN'S    IMPACT    ON    THE    GLOBAL    ENVIRONMENT    -    ASSESSMENT    AND 

RECOMMENDATIONS    FOR     ACTICN. 

B71-11825  05B 

THF    DETERMINATION    OF    MICROGRAM    QUANTITIES    OF    MERCURY     (II) 
AND     SILVERY     (I)     BY    THERMCMETFTC    TITRATION, 
W71-11836  05A 

SIMULTANEOUS    GRAVIMETRIC    M ICRODETERMINA TTON    OF    CHLOFINF    AND 
MEFCURY    IN    ORGANIC    MATERIALS,      (GIEICHZ EITIGE    GR AVIM ETR ISCHE 
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SUBSTANZEN>  , 
W71-11853  05A 

MERCURY    IN    THE    ENVIRONMENT. 

W71-1187B  05B 

ATOMIC     ABSORPTTOH    MICROSAMPLING    WITH    THE    'SAMPLING    BOAT' 

TECHNIQUE, 

W71-11897  05A 

MAY    BE    INESCAPABLE — MEDDLESOME    MERCURY. 
W71-11910  05B 

THE    DETERMINATION    OF    TRACE    QUANTITIES    OE    MERCURY    BY     ATOMIC 

ABSCRFTTCN     SPECTROMETRY, 

W71-11918  05A 

MEPCUFY    COMPOUNDS    REDUCE    PHOTOSYNTHESIS    BY    PLANKTON, 


W71-11952 

TENTATIVE    METHOD    FOR    MERCURY. 
W7  1-11958 

MERCURY    CCMPOUNDS 

TENTATIVE    METHOD    FOR    MERCURY. 
W71-11958 
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MERCURY  DISCHARGES 

AN  ACT  RELATIVE  To  THE  DISCHARGE  OF  MERCURY  INTO  WATERS  OF 

THE  STATE. 

W71-11663  06E 

METABOLISM 

THE    INFLUENCE    OF     SUSPENDED    MICROSCOPIC    SUBSTANCES    ON    THE 
METAEOLIC    ACTIVITIES    OF    MICROORGANISMS    RESPONSIBLE    FCR 
BIOLOGICAL    ENRICHMENT    OF    WATER, 
W71-12061  CSC 

METAL    FINISHING     WASTES 

METAL    FINISHING    WASTE    TREATMENT    ATMS     ACCOMPLISHED    BY    PROCESS 

CHANGES, 

W71-122H4  05D 

METALS 

A    TREATMENT    OF    COMPLEX    IONS    IN    SEA    WATER, 
W71-11733  02K 

VERTICAL    ADVECTION    DIFFUSION    AND    RFDCX    POTENTIALS     AS 
CONTROLS    ON    THE    DISTRIBUTION    OF    MANGANESE    AND     OTHER    TRACE 
METALS    DISSOLVED    IN    WATERS    OF    THE    BLACK    SEA, 
W71-117U14  05B 


METEOROLOGICAL'   DATA 

THE    SYNOPTICS    OF    HAIL    IN     ISPAEL, 
W7  1-12097 
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METHANE    FERMENTATION 

BICSNERGETICS    OE     ACETATE    AND    ACETATE    PFECUPSOFS    IN    METHANE 

FERMENTATION, 

W71-12062  05D 

METHYLENE    BLUE 

A     FIELD     METHOD    FOR    DETERMINATION    OE    ANION-ACTIVE    SURFACTANTS 

IN    WATEF, 

W71-120UU  C2K 

MICROBIOLOGY 

BIOLCGICAL    HANDBOOK    FOR    ENGINEERS. 
W71-11823  05A 

APPLICATION    OF    MICROBIOLOGY    AND    BIOENGINEEPING    PRINCIPLES    TO 

BICLCGICAL    WASTE    TREATMENT, 

W71-12193  OSD 

MICROORGANISMS 

THE    INFLUENCE    OF    SUSPENDED    MICROSCOPIC    SUBSTANCES     CN    THE 
METABOLIC    ACTIVITIES    OF    MICROORGANISMS    RESPONSIBLE    FOR 
BIOLOGICAL    ENRICHMENT    OF    WATEF, 
W71-1206H  05C 

MICROSCOPIC    SUBSTANCES 

THE    INFLUENCE    0*     SUSPENDED    MICROSCOPIC    SUBSTANCES     ON    THE 
METABOLIC    ACTIVITIES    OF    MICPOORG  ANIS  MS    RESPONSIBLE    EOF 
BIOLCGICAL     ENRICHMENT    OF    WATER, 
W71-1216H  05C 

MICROWAVE    FADIOMETRY 

COMPARISON    OF    MICROWAVE    RADIOMETRY    OF    THE    OCEAN    DURING 

HURPICANE    BEULAH     (MISSION    57)      WITH    SIMULATED    OCEAN    SURFACE 

MEASUREMENTS, 

W71-12012  07B 

MICROWAVES 

COMPARISON    OF     MICFOWAVE    RADICMETRY    OF    THF    OCEAN    DURING 

HURRICANE    BEULAH     (MISSION    57)     WITH    SIMULATED    OCEAN    SUFFACE 

MEASUREMENTS, 

W71-12"12  07B 

MIDGES 

A    COMPARISON    OF    BENTHIC    MACROINVERTE ER ATES    COLLECTED    BY 

DREDGE     AND    BASKET    SAMPLER, 

W71-1196C  05A 

MIJAR 

STUDIES    OF    GROUNDWATER    HYDROLOGY— II .       HYDRAULIC    PARAMETERS 
OF    THE    UPPER    TERTIARY-LOWER    QUATANARY,    LOCATED    IN     IRE 
COUNTRYSIDE    OF    MIJAR,     ALMEFTA,    SPAIN.        (ESTUDIOS     DE 
HIDRAULICA    SUBTERPANEA — II.        PARAMETROS    HIDRAULICCS 
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MILITARY    RESERVATIONS 

WATER    POLLUTION    CONTROL     (DEPARTMENT    OF    DEFENSE    WATER 
POLLUTION    ABATEMENT    PROCEDURES). 
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BY    the    DRAINAGE    OF     MINE    WASTES). 
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W71-12"P6  05C 

MTNepaLOGY 
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poojT-fTs    1^^5-7-1     ABSTRACT-INDEX. 
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DESIGN    CHARTS    FOP    CATCH    BASIN    OPENINGS    AS    DETERMINED    BY 
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»71-12n22  02C 


AOUTPSF    MODELING    RESEARCH     HFPTTNG, 
W71-12123 


02F 


NOISTOE 
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EPIQ'JETTr% 
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IN    SITU    MEASUREMENT    OP    RADIATION    DOSE    IN    THE    COLUMBIA    PIT!?, 
W71-1166U  95B 

PPOBLEMS    OF    TELEPHONE    COMMUNICATIONS    IN    TELEMETRY, 
W71-11R26  07E 
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HIP»AULTCA    SUBTEFRANEA — IT.       PAFAMETROS    HIDFAULICOS 
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EXPERIMENTAL    STUDY    OF    THE    INTERACTION    OF     METAMORPHOSED    SEA 
BEINES    WITH    CALCIUM    CARBONATE     (EKSPER IMENTAL' NOYE 
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PHONOGRAPHIC    TECHNIQUES, 

W71-12133  "7B 

SORPTION    OF    SOLUBLE     PHOSPHATES    BY    FRESHWATER    SEDIMENTS    TN 
THF    HURON    RIVER    BASIN,     MICHIGAN, 
W71-12067  05C 
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SELECTED    WISCONSIN    LAKES, 

W71-12076  OSC 

CHEMISTRY    OF    SURFACE    SEDIMENTS    OF    SIXTEEN    LAKES    IN    TH" 
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ON  BIOTA — BENTHOS  VIABILITY  AND  SEDIMENT  SELECTIVITY  tjsts, 
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S"NERAGE    PROJECT    NUMBER    BPC-ILL-75U    SUBMITTED    BY    NORTH 
SHORE    SANITARY    DISTRICT,     HAUKEGAN,     ILLINOIS. 
B71-119U8  05C 

MICROBIAL    RELEASE    OF    SOLUBLE    PHOSPHATE    IN    AN    ACTIVATED 

SLUDGE    ENVIRONMENT, 

B71-12"65  05D 

SECONDARY    TREATMENT    EFFICIENCY, 

B71-17192  05D 

WATER    POLLUTION    CONTROL     AT    PHILLIPS    PUERTO    RICO 

PETROCHEMICAL    COMPLEX, 

W71-122"6  05D 

TAPOE    AND    WINDHOEK  PROMISE    AND    PROOF    OF    CLEAN    WATER 
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POLYVTNYI    CHLORIDE    PRODUCTION    PLANT, 
W71-12225  05D 

FXPANDEt-BEt    ADSORPTION    FOR    TREATMENT    OF    SEWAGE    EFFLUENTS, 
B-'1-1222R  f)  5p 
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CITY    OF    HENRYETTA    V    RUNYAN     (MEASURE    OF    DAMAGES    FOR    TEMPORARY 

POLLUTION)  . 

W71-11959  06E 

WATER    ANALYSIS 

RADON    CONTENT    IN    WATERS   OF    THE    UPPER    VOLGA     (0    SODERZHANTI 
RADONA    V    VODAKH    VERKHNEY    VOLGI)  , 
W7 1-11759 


POLLUTION  AND     POLA ROGRA PH Y , 
W7  1-11917 

IODINE    IN  THE    ENVIRONMENT, 
W71-11928 
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HYDRCGPAPHIC    OBSERVATIONS     IN    TAMPA    BAY    AND    THE    ADJACFNT    GULF 

OF    MEXICO,     1967, 

W71-1199U  02K 

SOLVENT    ACTION    OF    NATURAL     WATERS    IN    KARST    PEGIONS    OF    THE 
EUROPEAN    USSR     (AG RESSI VNOST •     PRIRODNYKH    VOD    V    KARSTOVYKH 
RAYONAKH    YEVROPEYSKOY    CHASTI    SSSR)  , 
W71-12019  02K 

A    FIELD    METHOD    FOR    DETERMINATION    OF    ANION-ACTIVE    SURFACTANTS 

IN    WATER, 

W71-120UU  02K 

WATER    BALANCE 

WATER    RESOURCES    RESEARCH     AND    CALIFCPNIA'S    FUTURE. 
W71-117e8  06D 


THE    WATER    BALANCE    OF    LAKE    VICTORIA 
W71-11998 


TECHNICAL    NOTE, 
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EVAPORATION    FROM    RICE     AT    GRIFFITH,     NEW    SOUTH    WALES, 
W71-12113  02D 

WATER    CHEMISTRY 

A     TREATMENT    OF    COMPLEX    IONS    IN    SEA    WATER, 
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VERTICAL    ADVECTION    DIFFUSION    AND    REDOX    POTENTIALS    AS 
CONTROLS    ON    THE    DISTRIBUTION    OF    MANGANESE     AND    OTHEF    TRACE 
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W71-117UII  "SB 


FAS'lANO    COURT    >>ULES    »0» 
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POtasstuM    MIGRATION    TN    RIVFB    WATFPS     (0    MIGRATSTT    KALTYA     V 

PECHNYKH    VODAKH) , 

H71-117c6  02K 

CJnrBVfTSTpy,     FORMATION    AND    DTSTRI  BUTTON    OF    IODINP-SpOI"  IN  p 
WHTT-pq      (GFOKHTMIYA,     POPMTPOVANTYE    I    » A  SPPOSTPA  N^NT  YF    TODO- 
EPOMNYKHVOD)  , 
»71-1177n  "2K 

A    KTNF'TC    MODEL    FOB    tHe    CHFI1ICAL    COMPOSITION    OF     S'A    HA'FP, 
W71-119an  02K 

SOLVENT    ACTION    OF    NATURAL    WATERS    TN    KARST    REGIONS    OF    T"F 
EUROPEAN    USSR     (AGPFcSIVNOST'    P"IFOPNYKH     VOD     V    KAPcTOVYKH 
PAYONAKH    YEVPOPFYSKOY    CHASTT    SSS")  , 
H71-12"10  02K 

ARSENIC    AND    LEAD    IN    WATER    -    A    BIBLIOGRAPHY. 
H71-12"3S  05R 

»ATFP    C0NSFPVATT0N 
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H71-11835  06E 
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FOPDLATTON     TO    BATEP     ABOUNDS. 
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H^I-1213?  r>3F 

WATEp    CONSERVATION     AND    FAPM    LEASES. 
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BA^E?    CONSUMPTION 

AN     ANALYSTS    OF    MUNICIPAL    WATFp    DEMAND    IN    THF    PHOENIX 

METROPOLIAN    APEA, 

W71-1211U  06D 

BATFP    COSTS 
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METROPOLITAN    APEA, 

W7A-1211U  06D 
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MAN'S    PERPETUAL    QUEST    FOP    WATFP, 
B71-1212U  06E 

BATEP    DEMAND 
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W71-1iani  06D 
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«71-121',U  IIP 

AN     "NALYSIS    OF    MUNICIPAL    WATER    DEMAND    IN   THE    PHOENIX 
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W1-121K1  06D 

WAtep    POLLUTION    CONTROL     AT    PHILLIPS    PUERTO    RICO 
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BAT^P    DISTRIBUTION 
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HATEP    TREATMENT-DISTRIBUTION    SYSTFB, 
B71-12"U"  95D 

HATEP    DISTRIBUTION (APPLIED) 

SI"    »PC»P    DEVELOPMENTS    TN    THE    SEARCH    FOP    SOLUTIONS    to 
CALIFORNIA'S    WATER    SUPPLY    PPOPLFMS, 
H71-12128  «UA 

BATFP    DISTRICTS 

SEBAGF,     BAT'P,     AND    GARBAGE    DISPOSAL    DISTRICTS. 
H71-117"7  16E 

HATEP    HOLES 

PROHIBITION    AND    PENALLY    FOP     THE    POLLUTION    OF    BATERING    HOLES 
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W71-11710  06E 


HA'"?    AND    BTLD    LIFE, 
B71-1212° 
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Il"t    INVENTORY 
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NBHA    DISASTER    COMMITTEE. 
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H71-12101  05G 
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AN    EVALUATION    OF    SALMONID    HATCHFPY    HASTES, 
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AN    ACT    RELATIVE   TO    THE    DISCHARGE    OF    NERCDRY   INTO    WATERS    OF 
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REGIONAL    HASTE    DISPOSAL    ACT. 
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PPOSECDTTON    FOP    ILLEGAL    REFUSE    DISCHARGE) . 
H71-116S9  06E 

ENFORCEMENT    LIMITATIONS    IN    BATEP    QUALITY    CONTROL, 
H71-11693  OSG 

PROHIBITION    AND    PENALTY    FOB   THE    POLLUTION    OF    HATERING    HOLES 

USFB    BY    WILD    HORSES. 

H71-11710  06E 
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MUNICIPAL    BASTE   TREATMENT    HORKS    CONSTRUCTION    NEFDS. 
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REGULATIONS. 
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B71-11872  OSG 
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r  cup"s, 

1-12AC>1  05C 
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'-121c?  OSG 
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F  DRAINAGE  CONTROL  "FASURE  AND  MINE  WASTE  ^ONTPOL 
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FP,     DES     FLAINES    RTV5P,    KANKAKEE    RIV5R,     AND    CER~AIN    NAMED 
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FP    OnALITY    STANDARDS     (INTERSTATE    WATERS,     MISSISSIPPI 


SIVER    B"TWPEN    ILLINOIS     AND    MISSOURI). 
W11-12116  05G 

MUNICIPAL    POWERS    UNDER    HOME    PULE    CHAPTERS. 
W11-12H8  06F 

WATER    POLLUTION    CONTROL    AT    PHILLIPS    PUERTO    PICO 

PETROCHEMICAL    COMPLEX, 

W11-12206  05D 

WATER    FOLLOTION     EFFECTS 

IN"LUFNCES    OF    KRAFT    MILL    EFFLUENTS    ON    HIE    PPODUCTICN    OF 
CHINOOK    SALMON    IN    LABORATORY    STREAM    COMMUNITIES, 
W11-116U6  05C 

ECOLOGICAL    STUDIES    OF    RADIOACTIVITY    IN    THE    COLUMBIA    RIVER 
ESTUARY    AND    ADJACENT    PACIFIC    OCEAN, 
W11-116U8  05C 

BIOLOGICAL    EFFECTS    OF    SURFACE    ACTIVE    AGENTS    ON    MAPINE 

ANIMALS, 

W11-11651  05C 

CALIFORNIA    OIL    CO    V    DAVENPOPT     (OTL    LESSEE'S    STRICT    LIABILITY 
"OP    THE    POLLUTION    OF    WATFR    USED    FOR    LIVESTOCK). 
W11-11652  06E 

PPESFNCE    OF    POLYNUCLEAR     AROMATIC    HYDPCCAEBONS    IN    CCASTAL 
WATERS     AND    THE    POSSIBLE    HEALTH   CONSEQUENCES, 
W71-1165U  05C 

SUP'RSATUPATION    OF    NITROGEN    IN    THE    COLUMBIA    RIVER     AND    ITS 
EFFECT    ON    SALMON    AND    STEEIHEAD    TROUT, 
WH-11656  05C 

INFLUENCE    OF    BIOLOGICALLY    STABILIZED  KRAFT    MILL    EFFLUENT    ON 

THE    FOOD    RELATIONS    AND    PRODUCTION    OF  JUVENILE    CHINCOK    SALMON 
IN    LABORATORY     STREAMS, 
B11-11658  05C 

EFFECTS    OF    BIOlOo.v»i.i.l    STABILIZED     KRAFT     MILL    EFFLUENTS    ON 

JUVENILE    SALMONID    GROBTH, 

W11-11650  05C 

FOOD    AND    FEEDING    OF    JUVENILE    CHINOOK    SALMON    TN    THE    CENTRAL 
COLUMEIA    RIVER     IN    RFLATION    TO    THERMAL    DISCHARGES    AND    OTHER 
ENVIRONMENTAL    FEATURES, 
W11-11662  05C 


THERMAL    POLLUTION, 
W11-11683 
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TESTING    OF    OGANOPHOSPHORIC  INSECTICIDES    FOP    ESTABLISHING    THE 

ADMISSIBLE    LIMITS    IN     WATFR  (TESTAREA    INSECTICIDELOR 

ORGANO"OSFORICE    IN    VEDEREA  STABILIRII    LIMITELOR    DE 
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W71-11808  05C 

DATA    CONCERNING    THE    INFLUENCE    OF    EMULSIONED    MALATHIONE    ON 
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RECOMMENDATIONS    FOR    ACTION. 

B11-11825  OSB 
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W71-11803  05A 
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POLLUTION    CONTEMPLATED    BY    A     MINING    LEASE). 
B11-118U9  06E 
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W11-11R87  05A 
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POILUTTCN) , 
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W71-121°U  OSD 


WUPTZ,     CHARLES     B. 

MEASURING    TM    BIOLOGICAL    EPPFCTS    Of    HFATFD    '. ' 
W71-11899 

YAGODINSKA  YA,     T.     A. 

HYCPOOFN    SULPIDE    TJ    SEDIMENTS    OF    A    COHTI BEWT*  L    SLOF»    OF    'HF 
NORTHWESTERN    PART    OF    THE    PACIFIC    OCEAN     '  ',D    V 

OSADKAKH    PP.»EOOVOG0    SKLCNA    S  EVEP1-7  A  P  ADNOY    CHASTI    TIKHOGO 
OKEANA)  , 
W71-11760  02J 

YAKOVLtV,    V.     I. 

A    GRAVIMETRIC    EVAPOPATOP    FOP    BOG    COPE  SAMPLFS     (VESCVOI 

BOLOTNYY    ISPARI^EL'S    PEPEHESHCHEBT YEN  MCNOLITA), 

W71-11766  07B 

A     PORTABLE    WATER-LEVEL    SENSING    PROBE     (PETFA    PERENC'NAY* 

KONTAKTNAYA)  , 

W71-11767  07B 

YEVICH,     PAUL    °. 

THE    USE    OF    PHLOTINE    B    AND    POSE    BENGAL    STATUS    TO   FACILITATE 

SORTING    EFNTHIC    SAMPLES, 

H71-119U7  05A 

TOST,     EDWARD 

REMOTE    SENSING    OF    COASTAL    ENVIRONMENTS    USING    HULTI SFICT  ?AL 

PHOTOCAPHIC    TECHNIQUES, 

BT1-12033  C7B 

YOUNG,     K.    G. 

DESALTING   TECHNOLOGY     IN    POLLUTION-CONTROL    PROBLEMS, 
W71-1205e  OA 

YOUNG,    R.     A. 

EXPERIMENTAL    EROSION    OF    CALCAREOUS    OCZS, 
W71-117H6  C2J 

YUDINA,    T.     V. 

DATA    ON    THE    BIOLOGICAL    EFFECT    CF    SMALL    AMOUNTS    OF    NATURAL 

URANIUM    IN    WATER, 

W71-120U2  05c 

ZACK,     ALLEN    L. 

GROUND-WATER    PUMPAGE    AND    RELATED    EFFECTS,     SOUTHWESTERN 

LOUISIANA,     1970,     WITH    A    SECTION    ON    SURFACE-WATER 

WITHDRAWALS, 

W71-11790  CUB 

ZAUTASHVILI,     B.     Z. 

PATTERNS    OF    BOPON    ABUNDANCE    IN    GROUNDWATER    OF    THE    GEOPGIAB 
SSP     (NEKOTORYYE    ZAKONOMER NOSTI    RAS PRCSTPANENIY A    BOFA    V 
PODZEMNYKP    VODAKH    GRUZII) , 
W71-11758  02F 

ZAVATTIEPO,    J. 

SIMULTANEOUS    GRAVIMETRIC    HICRODETERMINA  TION    OF    CHLCRINE    AND 
MEBCURY    IN    ORGANIC    MATERIALS,      (GLE7CHZEITTGE    GFA VI HETPISCHE 
HIKRCBESTIMMUNG    CHLOP    UND    QDECKSILBER    IN    ORGANISCHEN 
SUESTANZEN)  , 
W71-11853  05A 

ZAV'YALOV,     K.    D. 

A    RECTILINEAR    CALIBRATION    FLUME     (PR YA MOLINEYNYY 

TARIPOVOCHNYY    BASSEYN)  , 

W71-11763  07B 

ZETTCUN,     M.     A. 

TREATMENT    OF     WASTEWATER    RESULTING    FRCM   THE    PRODUCTION    OF 

POIYHYDRIC    ORGANIC    COMPOUNDS, 

W71-12223  05D 

ZHABINA,     N.     N. 

HYDROGEN    SULFIDE    IN    SEDIMENTS    OF    A    CONTINENTAL    SLCEE    OF    THE 
NORTHWESTERN    PART    OF    THE    PACIFIC    OCEAN     (SEFOVOCOPOL    Y 
OSADKAKH    BEREGOVOGO    SKLCNA    SEVERO-ZAP ADNOY    CHASTI    TIKBOGO 
OKSANA) , 
W71-11760  02J 

ZIMMERMAN,  P.  B. 

BOTTOM  CURRENTS  ON  THE  NEW  ENGIAND  CCSTINENTAL  RISE, 
W71-117U3  02J 
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l»fi"    LAES.     I"").,    0UeeNBOROUGH  (ENGLAND). 

ptTpcr    JCP    IFF    EXAMINATION    OF  "HAFBArFO^ICAI    LIQUID    PRODUCTS 

EQP    SALMONELLA, 

I11-I1lf';  05A 

ACADFMIA     P.P.".,     BUCHAREST. 

PfFWET""TNG    OF   LOESS-SOIL    EOUNPATTON    FOR     HYDRAULIC 

STRUCTURES, 

im -i  mm  18D 

ADELAIDE    UNIV.      (AUSTRALIA)  .        DEPT.     0"    BOTANY. 
H\-oTV°    ALGAE    OF    the    SOLOMON    TSLANDS, 
W1-11«?U  05A 

AEROSPACE     MEDICAL    RESEARCH    LAB":.,     WP IGHT-P  A'TFPSON    AEB, 
9BI0. 

RAPID    DETECTION    OF    MTCROOP GANTSM S    IN    AEROSPACE    WATEP 

cys^E I'  , 

BTl-IH^F  05A 

AGFNCF    DE    BASSIN    PHONE-MBDTTFRRANEE-CORSE,    PARIS     (FPAWCF). 
RinNE-nrpTTEopANEAN-COFSTCA    BASIN    AGENCY     (AGENCF    DI    BASSIN 
RHONF-MEtTTERRANEE-COESE)  , 
li->1-121'M  "5G 

AGRTCULTUEAI     EFSEAPCH    COUNCIL,     BABPAHAM     (ENGLAND).        INST.     OF 

ANTMAI     PHYSIOLOGY. 

A    CLOSED    CULTURE    VESSEL    T0P    COLONY     COUNTS    OF    ANAEROBIC 
EACTIPIA,    WITH    A    NOTE    ON    ISOLATION    FROM.    A     MIXED     POPULATION, 

»11-inn(  OSA 

AGETCULTUDAL    "ESEARCH    SEPVTCF,  FOFT    COLLINS,     COLO.     SOIL     AND 
H'"    CONSERVATION    DIV. 

VATFP    QUALITY    IN    RELATION    TO  FARM    USE    OF    FERTILIZER, 

W71-12"8l|  OSC 

AKJDEMTYA     NAUK    LATVTISKOT     SSP ,    RIGA.        INST.    OF    BIOLOGY       AND 
INSTITUTE    OF    'HE    FIOLOGY     OF    THE    SOUTHERN    SEAS,     SEVASTOPOL 
(USSR)  . 

COEFFICIENTS    OF    ACCUMULATION    OF     STRONTIUM-'"1     AND    STRONTIUM 

IN    LAKE    PLANTS    AND    PLANKTON, 

S71-116K9  CSC 

A'ADSMIYA    NADK    LTTOVSKOT     S  SR ,     VILNIUS.        INST.      OF     PHYSICS     AND 
MATHEMATICS       AND    INSTITUTE    OF    THE    BIOLOGY    OF    THE     SOUTPFR" 
SEAS,     SEVASTOPOL     (DSSP)  . 

COEFFICIENTS    OF    ACCUHUIATT CN    OF    STR0NTIUB-9n    IN    CERTAIN    FISH 

(PADTOECOIOGTCAL    STUDY)  , 

Vn-11668  05C 

AKATEMTYA    NADK    SSSP,     MOSCOW.        INSTITUT  GEOGPAFTI. 

SCIENTIFIC    PPINCTPLFS    OF    tre    COMPLEX  UTILIZATION    AND 
CONSERVATION    OF    WATER    RESOURCES, 

»71-121n7  "6B 

AKADFMIYA    NAUK    SSSP,     MOSCOW.        INSTITUT    GEOKHIMII    T 
ANAITTTCESKCT    KHIMTT. 

POTASSIUM    MIGRATION     IN    PIVer     WATERS     (0     MIGRATSII     KALIYA    V 

PECHNTKB    VODAKH)  , 

W71-11756  02K 

PADON    CONTFNT    IN    WATE°S    OF    the    UPPFR    VOLGA      (O    SODERZPANTT 
PADONA     V    VODAKH    VERKHNEY    VOLGI) , 

fil-111"  02E 

AKADFMIYA    NAUK    SSSP,     MOSCOW.        INSTITUT    OKEANOLOGIT. 

DPANIUM    CONTENT    OF     RECENT    OCEAN    SEDIMENTS    IN    THE    ZONES    OF 
npwEILTNG     (KONTSFNTRATSIYA    UPANA     V    SOVREMENNYKH 
OKEANTCHFSKIKH    OSADKAKH    V    70NAKH    POD'YEMA    VOD)  , 
H71-117S7  n 2J 

HYDROGEN    SDLFTDE    IN     SEDIMENTS    OF    A    CONTINENTAL    SLOPE    OF    THE 
NOPTHWESTEPN    PART    OF    THE    PACIFIC    OCEAN     (SEROVODOFOD    V 
OSADKAKH    EEPEGOVOGO    SKLONA     SEVER0-7.A  PADNOY    CHASTT    'IKJOGO 
CKFANA)  , 
571-1176"  P2J 

AKADEMTYA     NAVU^    ESSE,     MINSK.       LABORAt0RIYA    GEOKHI  MICHESKI KH 
PROBLEM. 

GEOCHEMISTRY,     FORMATION     AND    DISTRIBUTION    OF    IODINE-BROMINE 

WATERS      (GEOKHIMIYA,     FORMIRO  VANIYE    I    RASPROST  FA  NE  NIYE    TODO- 

BFOMNYKFVOD)  , 

W1-1177P  02K 

ALLAHABAD    DNIV.      (INDIA).     DEPT.     OF    CHEMISTRY. 

A    SCH"ME    OF    QUALITATIVE     ANALYSTS    FOR    TWENTY     COMMON     CSTTjnNS, 
■71-11951  r\5A 

AMTFTCAN    'NKA    CORP.,     FNKA,     N.C. 

HYDROXIDE    RRFCIPITATION     AND    RECOVERY    OF    CERTAIN    METALLIC 

TOPS    FFOM    WASTF    WATERS, 

W71-12215  0  5D 

AMERICAN    LAW     INSTITDTF. 

APPORTIONMENT    OF    HARM    TO    CAUSES     (LEGAL    PRINCIPLES    OF 

APPORTIONING    DAMAGES). 

W71-1199U  06E 

A»EPICAN    OIL    CO.,     MANDAN,     N.  D.        OANDAN    REEINEPY. 

FLUID    BED    INCTNEFATION    OF    PETROLEUM    REFINERY    WASTES. 
W71-117°q  05D 

AMERICAN    OIL     CO.  ,    WHITING,    CALIF       AND    FULLERTON,     CALIF. 
P"CCFSS    INSTRUMENTS    DIV.     BFCKMAN    INSTRUMENTS,    INC. , 
EUILFRTON,     CALIF. 

PROCESS    GAS    CHROMATOGRAPHIC    ANALYSIS    OF     LIQUIDS    CONTAINING 

HTCH-BOTITNG    RESIDUES    OR    DISSOLVED     SOLIDS, 


W71-119UU  05A 

AMERICAN  WATER  WORKS  ASSOCIATION,  NEW  YOPK. 
INTERIM  RFPORT,  AWWA  WATER  USE  COMMITTEE, 
W71-118"1  06D 

AMSTERDAM    UNIV.,      (NETHERLANDS).       LAB.     FOR    ANALYTICAL 

CHEMISTRY. 

DESIGN    OF    A    POL AROGR APHIC    DETECTOR    FOR    HIGH    SPEED,     HIGH 
EFFICIENCY    LIQUID    CHROMATOGRAPHY    IN    COLUMNS     AND    ITS 
EVALUATION    FOP    THE    QUANTITATIVE    ANALYSIS    OF    PESTICIDES, 
W71-11880  05A 


APCO  CHEMICAL  CO.,  PHILADELPHIA,  PA. 
CHARACTERIZATION  OF  GAS  OIL  STOCKS 
W71-  117114 


AN    INTEGRATED    ANALYSIS, 
05A 


ARGONNE  NATIONAL  LAB.,  ILL.  CENTER  FOR  ENVIRONMENTAL 
STUDIES  AND  BATTELLE  MEMORIAL  INST.,  RICHLAND,  WASH. 
PACIFIC    NORTHWEST    LABS. 

THERMAL    EFFECTS    AND    NUCLEAR    POWER     STATIONS    IN    THE     U.S.A., 

W71-11881  05C 

ARIZONA     STATS    UNIV. ,    TEMPE.        COIL.     CF    BUSINESS 
ADMINISTRATION. 

AN    ANALYSIS    OF     MUNICIPAL    WATER    DEMAND    IN    THE    PHOENIX 

MFTRCFCLITAN     AREA, 

W71-1211U  06D 

ARIZONA     UNIV.     TUCSON.     COOPERATIVE    EXTENSION    SERVICE. 
ARTZCNA    PLANT    CLIMATE    ZONES, 
W71-12098  021 

ARIZONA     UNIV.,     TUCSON. 

SAHPLFD    DATA    RECONSTRUCTION    ERRORS, 
W71-11831  07A 

ARIZONA    UNIV.,     TUCSON.     DEPT.     OF    HYDPOLCGY    AND    WATER 
RESOURCES. 

INTERACTIVE    MODELING    OF    A    SMALI     ARIDLAND    WATEPSHED    ON     A 

HYERIt    COMPUTER, 

W71-118?8  02E 

ARHCO    ENVIRONMENTAL    ENGINEERING,     MIDDLETCWN,     OHIO. 
TREATMENT    OF    WASTE    OIL  WASTE    WATER     MIXTURES, 

W7  1-1  22  11  05D 

AFMY    NATICK    LAB.,     NATICK,     MASS.        PIONEERING    RESEARCH    LAB. 

IDENTIFICATION    AND    SURFACTANT    DEGRADING    ABILITY    OF    EACTERTA- 

•STANDARD'     SHAKE    FASK    INOCULUM, 

W71-1195U  05A 

ATLANTIC    RICHFIELD    HANFORD    CC. ,     RICHLAND,     WASH. 

ADIABATIC    VACUUM    DISTILLATION    TO    FRACTIONATE    PARAFFIN 

HYDPCCAFBON    MIXTURES     (C8-C1U), 

W71-11725  OSA 

AUSTIN    SCIENCE    ASSOCIATES,     INC.,    TEX. 

WATER-DEGPADABLE    POLYMERS    FOR    CONTROLLED    RELEASE    CF 

HERBICIDES    AND    OTHER    AGENTS, 

W71-11961  "5G 

AZOVSKII     NADCHNO-TSSLEDOVATELSKII    INSTITUT    RYENOGO 
KHOZYAISTVA,     ROSTOV-N  A-DON      (USSR). 

SATURATION    OF    WATER    WITH    CALCIUM    CARBONATE    AND    THE    PARTIAL 

CARBON    DIOXIDE    PRESSURE    IN    THE    BODIES    OF     WATER    IN    THE    MOUTH 

OF    THE    KUBAN'     FIVER, 

W71-117U8  05C 

BANK    OF    AMERICA,     SAN    FRANCISCO,     CALIF. 

FINANCING    ENVIRONMENTAL    QUALITY,     THE     MUNICIPAL    INITIATIVE, 
W71-11799  06C 

BATTELLE    MEMORIAL    INST.,     COLUMBUS,     OHIO. 

DARIENITA'S    DIETARY     ( BIOENVIRONMENTAL    AND    RADIOLOGICAL- 
SAFETY     FEASIBILITY    STUDIES.       ATLANTIC-PACIFIC    CANAL), 
W71-11671  05C 

BATTELLE    MEMORI AL    I NST. ,     COLUMBUS,     OHIO.        COLUMBUS    LABS. 
ENVIRONMENTAL     POLLUTION, 
W71-11882  05B 

BATTELLE    MEMORIAL    INST.,     RICHLAND,     WASHINGTON.        PACIFIC 

NORTHWEST    LABS. 

STUDIES    ON    THE    BIOLOGICAL    EFFECTS     CF    THERMAL    DISCHARGES    FROM 
NUCLEAR    RFACTORS    TO    THE    CCLUMEIA    RIVEF    AT    HANFORD, 
W71-1192U  D5C 

BATTELLE    MEMORIAL    INST.,     RICHLAND,     WASH.       PACIFIC     NORTHWEST 
LABS. 

FOOD    AND    FEEDING    OF    JUVENILE    CHINOOK    SALMON    IN    THE    CENTRAL 

COLUMEIA    RIVER    IN    RELATION    TO    THERMAL    DISCHARGES     AND    OTHEP 

ENVIRONMENTAL    FEATURES, 

W71-11662  05C 

IN    SITU    MEASUREMENT    OF    RADIATION    DCSE    IN    THE    COLUMEIA     RIVER, 
W71-1166U  05B 

BATTELLE-NOPTHWEST    LAB.,     RICHLAND,     WASH. 

RADIOLOGICAL    STATUS    OF    THE    GROUNDWATER    BENEATH    THE    HANFORD 

PROJEC~,    jun. — JUNE     1970, 

W71-11665  05B 

EATTELLE-NORTHWEST,     RICHLAND,     WASH. 

PHOSPHOROUS    REMOVAL    FROM    WASTE    WATER    BY    ACTIVATED    ALUMINA 

COLUMNS, 

W71-12201  05D 


BFCHTL    INC.,     SAN    FRANCTSCO,     CALIP. 

FCONOfTCS    OF    PFOIONAL    WASTF    TPANSPOPT    AND    DISPOSAL    SYsTfne, 
B71-12210  OSP 

BFCKMAN    INSTRUMENTS,    IHC.  ,    FIJLIFRTON,    CALIF.     PROCESS 
INSTRUMENTS    DIV. 

APPtlCA^TON    OF    A     HTOH    SENSITIVITY    TOTAL    ORGANIC    CABBON 

ANALYZER, 

B71-119U5  USA 

BFDFOPD    TNST.,     DARTMOUTH     (NOVA    SCOTIA).       MARINE    ECOLOGY    LAB. 
SPATIAL    HFTFBOGFNFITY    OF    PHYTOPLANKTON    IN    A    NEAB-SHOPE 
ENVIRONMFNT, 
B71-11P.R9  ISA 

BFlOPnSSTAN    SANITARY-HYGIENIC    PESFABCH    INST.,     MINSK     (USSR). 
CN    FJCOPS     AFFECTING    THE    QUALITY    OP    SUBSDBFACE    BATERS    ABOUND 
A    POLLUTION    SOURCE, 
B71-121U6  058 

BFNDTX    COBP.,     ANN    APBOB,     MICH.     AEBOSPACE    SYSTEMS     DIV . 
INEPAPFT    AND    MULTTSPECTR AL     SENSING    IN    H YDBOBIOLOGTCAL 
APPLICATIONS, 
N71-12<132  07B 

BHABHA     ATOMIC    BESEAPCR    CENTBF,     BOMBAY     (INDIA).       HFALTH 
PPYSTCS    DIV. 

FIELD    MONTTCBTNG    AND    INVESTIGATIONS    FOR    THE    FVALDATION    OF 

PUBLIC    HFALTH    HAZARDS    THROUGH    CONTAMINATION    OF    WA^EP 

SOURCES, 

S71-119B3  05B 

BTF,     PROVIDENCE,     R.I. 

PROBLEMS    OF   TELEPHONE    COMMUNICATIONS    IN    TELEMETRY, 
N71-11826  17B 

BIOS*>HFRTCS    INC.,    ROCKVILLE,     MD. 

APPLICATION    OF    MICPOBIOLOGY    AND    BIOENGINEERI NG    PRINCIPLES    TO 

EIOLOGICAL    BASTE    TREATMENT, 

B71-12103  05D 

STRBECK    COLL.,    LONDON     (ENGLAND).        DEPT.     OF    GEOGRAPHY. 

SOME    PfCNT    DEVELOPMENTS    IN    THE    SEARCH    FOR    SOLUTIONS    to 
CALTFOPNTA* S    WATER    SUPPLY    PROBLEMS, 
B71-12128  014A 

BLACK,     STVALLS    AND    BRYSON,  INC.  ,     PITTSBURGH,     PA.        APPIIFD 
TECHNOLOGY    DIV. 

EVALUATION    OF     A    NEW    ACID  MINE    DRAINAGE    TREATMENT    PPOCESS. 

W71-1179*  0  5D 

BOROUGH  OF  SOUTHING  (ENGLAND)  . 

AN  ASSESSMENT  OF  POLYELECTPOLYTES  FOB  SLUDGE  CONDITIONING  AT 

WORTHING, 

B71-121S5  05D 

BOSTON    COLL.,    MASS.        SCHOOI    OF    LAB. 

THE    FEDFRAL    GOVERNMENT    AND    ENVTBONMENTAL    CONTROL 
ADMINISTRATIVE    REFORM    ON    THE    EXECUTIVE    LEVEL, 
W71-1215"  n6i? 

BRITISH    COLUMBIA    RESEARCH    COUNCIL,     VANCOUVER.       DTV.    OF 
APPLIFD    BTOLOGY. 

A    RAPID    METHOD    FOF    THE    ESTIMATION    OF    TRACE    AMOUNTS    OF 

KEROSENE    IN    EFFLUENTS, 

S71-118U7  05A 

BRITISH    PFTBOLEUM    CO.     LTD.,     SUNBUR  Y-ON-TH  A  MES     (ENGLAND). 
RESEARCP    CENTRE. 

ANALYSIS    OF    BEACH    POLLUTANTS, 

W1-11678  05A 

PUBEAU    OF    COMMERCIAL    FISHERIES,     BEAUFORT,     N.  C. 

RAEIOBIOLOGICAL    LAB. 

INFLUENCE  OF  SALINITY  AND  TEMPFRATUPE  ON  THE  ACCUMUIATTON  OF 
CFSTU«-137  BY  AN  ESTUARINE  CLAM  UNDER  LABORATORY  CONDITIONS, 
W71-1167C  OSC 

BUREAU    OF    COMMERCIAL    FISHERIES,    SEATTLE,     WASH. 

SUP'?  SATURATION    OF    NITROGEN    IN    THE    COLUMBIA    RIVER    JND    ITS 
EFFECT    CN    SALMON    AND    STFELHEAD    TROUT, 
W71-116S6  P5C 

BUPFAU    0?    RECLAMATION,     BOULDER    CITY,     NEV.     HYDROLOGY    BPANCH. 
DESALTING    SALINE    WATER    FOR    IRRIGATION — A    CASE    STUDY, 
COACHELLA    AREA,    CALIFORNIA, 
W71-11737  03A 

BUPFAU    OF    SPORT    FISHEPIPS    AND    WILDLIFE,     COLUMBIA,     MO.        FISH- 
P'STTCTDE    BESEARCH    LAB. 

DPY    ICE    HOMCGENIZATION    PROCEDURE    FOR    FISH    SAMPLES    IN 

PESTICIDE    PPSTDUE    ANALYSIS, 

W71-116°9  05A 

WA"*R    TEMPERATURE    AS    A    SOnRCE    OF    VAPIATION    IN    SPECIFIC 
HCTIVTY    OF    BRAIN    ACETYLCHOLINESTERASE    OF    BLUFGILTS, 
W^ l-lio 3  8  "SC 

BUPNS    AND    ROE    INC.,    ORADELL,     N.J. 

ULTIMA"'!    DISPOSAL    OP    BBINES    FPOM    MUNICIPAL    WASTF    WATP 

PENOVATION, 

»71-122n1  "5D 

^•T^ON    CO°F.,     PITTSBURGH,     PA. 

ADSOPPTION/FILTPA^ION  A    N"W    UNIT     PROCESS    fop    THE    tpfj  t|if»i  i- 

CP    INDUSTRIAL    BASTE    BATEPS, 

U71-12219  1SD 

f-ALTpoPNIA    DTVTSTON    n»    MINES    AND    GEOLOGY,     SAN    FRANCISCO. 
r;Fo-nHfpMAL     "XPLOPA^TON     IN    'HE    BESTERN    UNITED    STATES, 
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CALIFORNIA    INST.     0"    TECH.     PASADENA.        B. 
LA  B  S  . 

POTENTIALS    POP    REUSE    OP    WASTEWJTEP     IN    NOPTH    CEHTPAL    TtXil 

W7  1-11738  Q5D 

CALIFORNIA    INST.    OP    TECH.,     PASADENA.        M.M.     rECK    LAfc.     '  "- 
HYDRAULICS     AND    WATER    RESOURCE-:. 

MIXING    OF    DENSITY-STRATIFIED    IMPOUNDMENTS    »I TH    B0CI1I1 

W71-11780  05B 


ANALYSIS    OP    ATP-BUBBLE    PLUMBS, 
W71- 11781 


LOS    ANGELES. 


OSB 
DEPT.    OP    MICRCBICIOCY 


CALIFORNIA    STATE    COLL 
AND    PUBLIC    HEALTH. 

GBCBTH    RESPONSES    OF    ESCHERICHIA    COLI    TO    THE    SURFACTANT 

DODECYL    BENZENE    SULFONATE, 

W71-11933  05B 

CALIPOPNIA    STATE    DEPT.     OP    WATEP    RESOURCES,     SACFAHENTC. 
VIBRATICN    ANALYSIS    OF    PUMF    DISCHARGE    LINES, 
B71-11719  08C 

CALIFORNIA    UNIV.     BERKELEY.     MICPOBIOLCGY    GROUP       AND 
CALIFORNIA    UNIV       BERKELEY.     DEPT.     OP    BOTANY. 

THE    ISOLATION    AND    OCCURRENCE   OP    HYALOCHLOPFLLA    MARINA, 

B71-11851  05A 

CALIFORNIA    UNIV.,     BERKELEY,     BODEGA    MARINE    LABS.,    AND    ARIZONA 
STATE    HEALTH    DEPT.,     PHOENIX,    PESTICIDE    LAB. 

CHLORINATED    HYDROCAPBON    PESTICIDES    IN    PEPBES ENTATTVE    FISHES 

OF    SOUTHERN    ARIZONA, 

W71-11S90  05C 

CALIFORNIA    UNIV.,     BERKELEY.        SANITARY    ENGINEERING    PESFAFCH 
LAB. 

EIOENERGETICS    OF     ACETATE    AND    ACETATE    PBECUPSOES    IN    METHANE 

FERMENTATION, 

B71-12062  05D 

CALIFORNIA    UNIV.,     BERKELEY.     INST.    OF    MAPINE    RESOURCES    AND 
ENGINEERING    GEOSCIENCE. 

ELECTROCHEMICAL    METER    POR     ACTIVITY    MEASUREMENTS    IN    NATnRAL 

ENVIRONMENTS, 

B71-11953  02K 

CALIFORNIA    UNIV.,     DAVIS.       DEPT.    OF    WATER    SCIENCE    AND 
ENGINEERING. 

A     NORTH    AME'ICAN    TRTCHOPTERAN    LARVA    WHICH    FEEDS    ON 

FRESHWATER    SPONGES     (TRICHOPTERA  LEPTOCERIDAE       POFIFSRA 

SPONGILLIDAE)  , 

W71-117C5  05A 

CALIFORNIA    UNIV.,     DAVIS.     INST.     OF    ECOLOGY. 

REDUCED    FLOWS     AND    THE    FUTURE    ECOLOGY    OF    THE    SAN    FRANCISCO 

BAY-DELTA     SYSTEM, 

B71-12030  05B 

CALIFOBNIA    UNIV.,     LOS    ANGELES,    BATER    RESOURCES    CENTER. 
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METHOD    FOR    SEPARATING    POLYCHLORINATED    EIPHENYLS    FROM    DDT    AND 

ITS    ANALOGS, 

W71-11905  05A 

FOOD    AND    DRUG    DIRECTORATE,    OTTAWA     (ONTARIO).        DIV.     OF 
MICROBIOLOGY. 
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GROWTH    OE    SALMONELLA    TYPHIHURIOM    IN    THE    PRESENCF    OF 

COLIFCPMS, 

H71-11720  05A 

FORT    DETRICK,     FREDERICK,     MD.        MEDICAL    SCIENCES    LABS. 

FISH    AS    POTENTIAL    VECTORS    OF    HUMAN    EACTERIAL    DISEASES, 
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PAH    CORP.,    EAST    PROVIDENCE,     P.  T. 
A    NEW    CCNCFPT    FOP    THE    BIOLOGICAL    TREATMENT    OP    TEXTIL_ 
FINISHING    BASTES, 
W71-12217  05D 

AFRETT    BESEAPCH    AND    DEVELOPMENT    CO.,    INC.,    LA     VERDE,     CALIF. 
FHOSP"ATE    REMOVAL    BT    FOAM    FRACTIONATION, 
W71-122""  05D 

ENEPAL    ELECTRIC    CO.,     LTD.,     WEMBLEY     (ENGLAND).        HISST 
ES?A°CR    CENTRE. 

SOHS    APPLICATIONS    OF    THEPHOHTGRCHETRIC    ANALYSIS    TO    THE    STUDY 

OF    CLAY    AND    ASSOCIATED    MINERALS, 

871-11709  02G 

ENEPA1    ELECTRIC    CO.,     PHILADELPHIA,    P»  RE-ENTRY    AND 

NVTFONHENTAL    STSTFHS    DIV. 

IDENTIFICATION    OF    A    RECOPPING    BACTERIAL    CONTAMINANT    IN    A 

SPACECRAFT    HATER    SYSTEM, 

W71-11967  05A 

SOLOGICAI    SDRVEY,     ALBANY,    N.  Y. 
MOVEMENT    OF    BACTERIA    PROH    A    FIVER    TO    A    MUNICIPAL    NELL — A 
CASE    HISTORY, 
S71-11716  05B 

ECIOGICAL    SURVEY,     ARLINGTON,     VA  . 
EFFECTS    0"    URBAN    DEVELOPMENT    ON    THE    HYDROLOGY    OF    LONG 
TSIAND,    NEB    YORK, 
W71-12"02  07B 

EOLOGTCAL    SDRVEY,    BATON    PODGE,     LA. 
GFOOND-WATR    POHPAGE    AND    RELATED    EFFECTS,     SOUTHWESTERN 
LOUISIANA,     1970,     HITH    A    SECTION    ON    SDRFACE-B ATER 
WTTHD^ABALS  , 
B71-11790  OUB 

ECLOGICAL    SDPVEY,    CHEYENNE,     WYO. 
CHEMICAL    OOALTTI    OF    BATEP    IN    SOUTHEASTERN    WYOMING. 
B71-ine«  07C 

ECLOGICAL    SDPVEY,     DESVER,    COLO. 
D.S.     GEOLOGICAL    SDRVEY    TRACEP    STDDY,     AMAFGOSA    DESERT,    NYE 
CODNTY,     NEVADA--PAR''    2  AN    ANALYSIS    OF    THE    ELOB    *TELD    OF    A 

EISCHARGING-RECHARGTNG    PAIR    OF    BELLS, 
B71-11755  OUB 

RADIOCHEMICAL    ANALYSES    OF    BATES    SAMPLES    COLLECTED    ON 

AHCHI-KA    ISLAND,     ALASKA, 

B71-119°3  05A 

ECLOGICAT     SDRVET,     EO«T    COLLINS,    COLO. 
EEOSTON    AND    SEDIMENTATION, 
B71-117UP  02J 

"CLOGICAL    SDRVEY,     MENLO    PARK,     CALIF. 
ANALOG     "ODEL    STUDY    OF    THE    GROOND-BATER    BASIN    OF    THE    DPPER 
COACHELLA    VALLEY,    CALTPCPNIA, 
B71-11752  OUB 

BATEE-°ESOURCES    INVENTORY,     SPRING    1969    TO    SPRING    1970, 
ANTELOPE    VALLEY-EAST    KERN    WATER'  AGENCY     AREA,     CALIFORNIA, 
W71-11992  02G 

ECLOGICAL    SDRVEY,     MIAMI,     ELA.,    HATER    RESOURCES    DIV. 
REMOTE-SENSING    APPLICATIONS    TO    HYDPOBIOLOGY     IN    SOUTH 
FLOFIDA, 
W71-120"«  07B 

ECLOGICAL    SDRVEY,    PHILADELPHIA,     PA. 
ESTDAPINE    STDEIES, 
W71-120"5  07B 

ECLOGICAL    SOPVEY,    POLLA,     MO.     TOPOGRAPHIC    DIV. 
MISSISSIPPI    VALLEY     MAPPING, 
H71-119g6  "7C 

ECLOGICAL    SDRVEY,     SALT    LAKE    CITY,    UTAH. 
MAJOR    THERMAL    SPRINGS    OP    UTAH, 
B71-117T9  02* 

ECLOGICAL    SURVY,    TACOMA,     BASH. 
EVALUATION    CF    SPDTH    CASCADE    GLACIER    TEST    SITE    RESULTS, 
171-12"""  07B 

ECLOGICAL    SURVEY,    TAMPA,     FLA. 
APPLICATION    OF    REMOTE    SENSING    TO    OCCURRENCE    OF    COLLAPSE 
SINKHOLES    IN    THE    ALAEIA    AND    PEACE    RIVER    BASINS,     FLOPTDA, 
B71-120"1  "7B 

EOLOGICAL    SDRVEY,    TAMPA,     FLCFIDA. 
DSE    OF    PEHOTE    SENSORS    IN    CLASSIFYING    LAKES    IN    BEST-CENTRAL 
FLORIDA, 
H71-120"3  07P 

ECLOGICAL    SDRVEY,     TOBSON,     MD. 
USE    OF    INFRARED    IMAGERY    TO    LOCAT     SDPEICIAL    AQUIFERS, 
DELMARVA     PENINSULA,     MAPYLANt    AND    DELABARE, 
B71-12C"6  07B 

IECLOGICAL    S0"VY,     WASHINGTON,     D.  C. 
FLOODS    IN    THE    GUAYANILLA-Y AUCO    AREA,     PUERTO    RICO, 
H71-11772  07C 

FLCCDS     CN    PCCK     RIVER    IN    NORTHEASTERN    JEFFERSCN    CCONTY, 
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B71-11773  0  7c 
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GEORGE    BASHINGTON    UNIV.,     BASHINGTON,     D.C.        PROGRAM    OF    POLICY 

STUDIES    IN    SCIENCE    AND    TECHNOLOGY. 

LEGAL,     ECONOMIC,     AND    TECHNICAL    ASPECTS    OF    LIABILITY    AND 
FINANCIAL    RESPONSIBILITY    AS    RELATED    TC    OIL    POLLUTION, 
H71-11872  05G 

GEORGETOBN    UNIV.,     BASHINGTON,    D.C.        DEPT.     OF    CHEMISTRY. 

THE    DETERMINATION    OF    TRACE    QUANTITIES    OF    MERCURY     EY    ATOMIC 

ABSORPTION    SPECTROMETRY, 

H71-11918  05A 

GEORGIA    UNIV.,  SAPELO    ISLAND.        MARINE    INST       AND    GEOPGIA 

UNIV.,     ATHENS.  SCHOOL    OF    VETERINARY    MEDICINE. 

MORTALITY    OF  ESTOARINE    ANIMALS    DDE    '0    COLD    ON    THE    GEOPGIA 

COAST, 

H71-11721  05B 

GEOPGIA    BATER    QUALITY    CONTROL    BOARD,     ATIANTA       AND    GEOPGIA 
STATE    UNIV.,     ATLANTA.     DEPT.     OF    BIOLOGY. 

HYENODTNTUM-LIKE    ALGAL    BLOOMS    IN    GEORGIA    LAKES, 

B71-1191U  05A 

GIDROMETEOROLOGICHESKII    NADCBNO-ISSLEPOV.1TELSKII    TSENTF. 

SSSR,    LENINGRAD. 

CALCULATING    THE     STRENGTH    CF    A    MELTING    ICE    COVER    ANL    THE 
EFFECT    CF    BIND    ON     ICE    DRIFT     (RASCHET    FROCHNOSTI    TAYUSHCHEGO 
LEDYANOGO    POKROVA    I    NACHALA    VETROVOGO    DPEYFA    1'DA), 
B71-12020  02C 

GOODRICH     (E.     F.)     CHEMICAL   CO. ,    CLEVELAND,    OHIO. 

STUDY    AND    DESIGN    OF    SECONDARY    TPEATHINT    FACILITIES    FOR    A 
POLYVINYL    CHLORIDE    PRODUCTION    PLANT, 
H71-12225  05D 

GOSUDARSTVENNYI    GID ROLOGICHESKII    INSTITUT,     LENINGRAD     (USSR). 
PROBLEMS    OF    HYDSOLOGIC    IN  STROMENTA  TION     (VOPROS\ 
GIDROLOGICHESKOGO    PPI  BOROSTPOYENIY  A)  . 
B71-11762  07B 

A     RECTILINEAR    CALIBRATION    FLUME     (PRYA HOLINEYNYY 

TARIPOVOCHNYY    BASSEYN)  , 

B71-11763  07B 

ANALYTICAL    AND    LABORATORY    INVESTIGATIONS    ON    THE    USE    OF 
INTEGRATING    FLOATS    FOR    DISCHARGE    MEASUREMENTS 
(ANALITICHESKIYE    I    LABORATCRNYYE    ISSIIDOV ANITA    PO 
PRIHENENTYU     POPLAVKOV-INTEGR  ATORO  V    DLYA    IZHERENIYA    RASKHODOV 
VODY)  , 
B71-1176U  07B 

THE    GR-96    PYGMY    CURRENT    METER     (HIKROVERTUSHKA    GR-96), 
B71-11765  07B 

A    GRAVIMETRIC    EVAPORATOR    FOP    BOG    CORE    SAMPLES     (VESOVOY 
BOLOTNYY     ISPARITEL'S    PEREH  ESHCHEN IYEH    MONOLITA)  , 
B71-11766  07B 

A     PORTABLE    BATER-LEVEL    SENSING    PROBE     (PEYKA    PERENOSNAYA 

KONTAKTNAYA)  , 
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A     NEB    ICE    ROD     (GR-85)      (NOVAYA    SHDGOMEPNAYA    REYKA    GR-85), 
B71-11768  07B 

ICE    EQUIPMENT    FOR    HYDROHETRIC    STUDIES    FROM    ICE    COVER 
(KCMFLEKS    PRISPOSOBLENIY    DLYA    ZIHNIKH    GIDROM ETRICHISKIKH 

RAEOT    S     PODVESNOY     SHTANGI    S    POVERKHNOSTI    LEDYANOGO    PCKROVA 
(PI- 15))  , 

B71-11769  07B 

GPOZINSKII     POLITEKHNICHESKII    INSTITUT,     TIFLIS     (USSR). 

PATTERNS    OF    BORON    ABUNDANCE    IN    GROUNDBATER    OF    THE    GEORGIAN 
SSR     (NEKOTORYYE    Z AKONOSERNOSTI    RASPPOSTR ANENI YA    BCFA     V 
PODZEMNYKH    VODAKH    GRUZII)  , 
B71-11758  02F 

GUELPH    UNIV.      (ONTARIO)  .        DEFT.     OF  PCULTFY     SCIENCE. 

CAGED    LAYER    PERFORMANCE    IN    PENS  BITH    OXIDATION    DITCHES    AND 

LIQUID    MANURE     STORAGE    TANKS, 

B71-12236  05D 

GULF    CCAST    RESEARCH    LAB.,    OCEAN    SPRINGS,    MISS. 

STUDIES    ON    THE    ASSIMILATION    OE     1 ,  1  ,  1-TRTCHLORO-2  ,  2-BIS  (P- 
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B71-116U5  05C 

HARVARD    UNIV.,    CAMBRIDGE,     MASS. 

CALCIUM    PHOSPHATE    PRECIPITATION    IN    BASTE    BATEP    TREATMENT, 
B71-12198  C5D 

HAPVASE    UNIV.,     CAMBRIDGE,     MASS.        GRADUATE    SCHOOL    OF     DESIGN. 
THE    THO    DIMENSIONAL    SPATIAL    ORGANIZATION    OF    CLEAR    CREEK    AND 
OLD    MAN    CREEK,    IOBA, 
B71-1175U  02E 

HAWAII    UNIV.,    HONOLULU.        DEPT.     OF    AGRICULTDRAL    EIOCHIMISTPY. 
PPCELEHS    IN    BATER    ANALYSIS    FOP    PESTICIDE    RESIDUES, 
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GLCBAL     DISTRIBUTION    OF    NET    RADIATION    ACCORDING    TO     A    NEW 
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HEERFW    UNIV.,    P^HOVOTH     (ISRAEL).  DEFT.     OP    IRRIGATION. 

INCREASING    THE    AGRICULTURAL    USE  OP    SALINE    WATER    BY    BEANS    OP 

TRICKLE    IRRIGATION, 

W71-11736  03C 

HPIDELBFRG    UNIV.      (WEST    GERMANY)  .       PH  YSIKA  LTSCHES    INStiut 
(II)  . 
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R71-117I17  07B 

HIGH    PLAINS    UNDERGROUND    WATER    CONSERVATION    DISTRICT    NO    1, 
IUEEOCK,     TEX. 

APOLLO    0    EYES    WATER    MANAGEMENT. 
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LUBBOCK,     TEX. 
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W71-12102  16E 
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RECOVERING    AGRICULTURAL    WATER,     A    LCCAL    APPROACH. 
W71-1211C  03P 

DISTRICT    PRESENTS    STATEMENT    BEFORE    THE    TEXAS    WATER    RESOURCES 

STUDY   COMMITTEE. 

W71-12118  06E 

EASTLANT    COURT    RULES    POP    WHITAKER. 
W1-12119  03F 

THE    NITRATE    DILEMMA. 

W71-12122  02K 

AQUIFER    MODELING    RESEARCH    MEETING, 
W71-12123  02E 

NWWA    DISASTEF    COMMITTEE. 

W71-12127  oub 

POPULATION    TO    WATER    ABOUNDS. 

W71-12130  03F 

CTL    PUMPS    STOP    AUTOMATIC    SPRINKLER. 
W71-12132  03F 

WATER    DEPLETION    TAX    ALLOWANCE    MAPS. 
W71-12133  06C 

WATPR    CONSERVATION    AND    FARM    LEASES. 
W71-12137  03F 

IMPORTANT    T.P.S.    DETERMINATION. 

W71-121U1  03F 

APOLLC    9    EYES    AGRICULTURE. 

N71-121U2  07B 

T'EE    POWER    ENGINEERING    SOCIETY. 

THE    GREAT    ENVIRONMENTAL    DEBATE    AND    THE    POWER    INDUSTRY. 
W71-11R2P  06G 

TLLTNCIS    EEPT.    OF    PUBLIC    HEALTH,    SPFINGPTELD.       DIV.    OF 
SANITARY    ENGINEERING. 

MINE    DRAINAGE    CONTROL    MEASURE    AND    MINE    WASTE    CONTROL 

IFOGPAM. 

W71-121KH  05G 

ILLINOIS    ENVIRONMENTAL    PROTECTION    AGENCY,    SPRINGFIELD. 

THE    ENVIRONMENT         WHAT    ILLINOIS    STATE    GOVERNMENT   IS    DOING 

ABOUT    IT, 

W71-12166  06P 

ILLINOIS    SANITARY    WATER    BOARD,     SPRINGFIELD. 

WATER    QUALITY    STANDARDS     (INTERSTATE    WATERS  ROCK    RIVER,    FOX 

RIVER,     DES    PLAINES    PIVER,    KANKAKEE    RIVER,    AND    CERTAIN    NAMED 
INTERSTATE    TRIBUTARIES)  . 
W71-1217U  05G 

WATER    OUALITY    STANDARDS     (INTERSTATE    WATERS,     MISSISSIPPI 
RIVER    CO»MCN    BOUNDARY    BETWEEN    ILLINOIS     AND    IOWA)  . 
W71-12175  05G 

WATER    OUALITY    STANDARDS     (INTERSTATE    WATERS,     MISSISSIPPI 
EIVFP    BETWEEN    TLLTNCIS    AND    MISSOURI). 
W71-12176  05G 

•*LLTNOTS    STATE    GEOLOGICAL    SURVEY,    URBANA       AND    WISCONSIN 
UNIV.,    MADISON.       DEPT.    OF    GEOLOGY    AND    GEOPHYSICS. 

HIGH-RESOLUTION    SEISMIC    PROFILES    AND    GRAVITY    CORES    CF 

SFDIMFNTS    IN    SOUTHERN    LAKE    MICHIGAN, 

»71-11751  02J 

ILLINOIS    TECHNICAL    ADVISOPY    COMMITTEE    ON    WATER    RESOURCES, 
SFRINGFIIIE. 

WATFP    FOR    ILLINOIS,     A    PLAN    FOR    ACTION. 

W71-11797  fl6R 

ILLINOIS    UNIV.,     CHICAGO. 

APPLICATION    OF    PADAR    IMAGERY    TO    DRAINAGE    ANALYSTS, 
H-71-12Pr>8  07B 

TLLTNCIS    UNIV.,    URBANA,    DEPT.    OF    BUSINESS    ADMINISTRATION. 
OPTTMAL    PTANS    FOP    THE    CAPACITY    EXPANSION    OF    A    MUNICIPAL 
WATEp    TREATMENT-DISTRIBUTION    SYSTEM, 
W71-12"un  0-SD 


ILLINOIS    UNIV.,     URBANA.        DIPT.    OP    GEOLOGY. 
BASE-PLOW    RECESSION    III    ILLINOIS, 
W71-11862  02E 

ILLINOIS    UNIV.,    URBANA.        DEPT.    OP    BICPOETOLOGT       AND    ILLINOIS 
UNIV,    UPEANA.        DEPT.    OF    AGRICULTURAL    E«GINEEPI»G. 

REMOVAL    OF    PLANT    NUTPIENTS    BY    MEAN'     CI     AEBOBIC    ST  A  fLIZATiog 

OP    SLUEGE, 

W71-12238  05D 

ILLINOIS    UNIV.,    URBANA.        DEPT.    OF    MINING    METALLURGY    AID 
PETPCLEUM    ENGINEERING. 

STATISTICAL    POROUS    MEDIA    HYDRODYNAMICS, 

W71-11776  02F 

ILLINOIS    UNIV.,    URBANA.        DEPT.    OF    PHYSICLOGY    AND    EIGEHYSICS. 
A    TREATMENT    OF   COMPLEX    TONS    IN    SEA    WATER, 
W71-11733  92K 

ILLINOIS    UNIV.,    URBAN.        DEPT.     OP    CIVIL    ENGINEERING. 
OCCURRENCE    OP    NEMATODES    IN    BERTHIC    DEEOSITS, 
W7  1-1 19711  05] 

IMPERIAL    COLL.     OP    SCIENCE    AND    TECHNOLOGY,    LONDON    (ENGLAND). 
DEPT.     OF    CIVIL    ENGINEERING. 

THE    CORRESPONDENCE    BETWEEN    OPTICAL    AND    X-RAY    MEASUREMENTS    OP 

PARTICLE    ORIENTATION    IN    CLAYS, 

W71-11750  02G 

INDIAN    AGRICULTURAL    RESEARCH    INST.,     NEW    DELHI.       CIV.    OF 
MICROBIOLOGY. 

TOLERANCE    OF    BLUE-GPEEN    ALGAE    TO    PESTICIDES, 

W71-12C71  05C 

INDIAN    INST.    OF    SCIENCE,     BANGALORE.       DEPT.     OF    CIVIL    AND 
HYDRAULIC    ENGINEERING. 

PORE     SIZE    DISTRIBUTION    STUDIES, 

W71-11985  02G 

INSTITUT    ZA    NUKLEARNE    NAUKE    BORIS    KIIDFTC,     EELGPADE 
(YUGOSLAVIA)  .        DEPT.    OF    RADIATION    PROTECTION. 

INVESTIGATION    OF    THE    RADIOACTIVITY    OF    THE    DANUBE, 

W71-11982  05E 

INSTITUTE    OF    BIOLOGY    OP    SOUTHERN    SEAS,     SEVASTOPOL     (USSR). 
BLACK    SEA    MICROORGANISMS    GROWING    ON    HYDPOCAPEONS, 
W71-11712  05* 

INSTITUTE    OF    GENERAL  AND    MUNICIPAL    HYGIENE,    MOSCOW     (USSR). 

A    FIELD    METHOD    FOR  DETERMINATION    OF    ANION-ACTIVE    SURFACTANTS 

IN    WATER, 

W71-1201IU  02K 

BIOLOGICAL    EFFECT    AND    SAFE    CONCENTRATION    OF    SELENIUM    IN 

DRINKING    WATER, 

W71-120U7  05C 

INSTITUTO    DE    INVESTIGACIONES    PESQUERAS,    CADIZ     (SPAIN)  . 

STUDIES    OF    THE    COPPER    CONTENT    CF    THE    SEAWATEB    AND    OYSTERS 
(CRASSOSTPEA    ANGUILATA)    OF    THE    COASTS    OF    CADIZ     (ESTUDIOS    DEL 
CONTINIDO    EN    COBEE    DEL    AGUA    DE    MAR    Y    OSTIONES     (CRASSCSTREA 
ANGULATA)     DE    LAS    COSTAS    DE    CADIZ)  , 
W71-116U7  05C 

INSTITUTO    DE    ORIENTACION    Y    ASISTENCIA    TECNICA    DEL    SDFESTE, 

MURCIA     (SPAIN)  . 

STUDIES    OF    GROUNDWATER    HYDROLOGY — I.        HYDRAULIC    PARAMETERS 
OF    THE    TERTIARY    TAPPED    IN    THE    COUNTRYSIDE    OF    CARTAGENA, 
MURCIA,     SPAIN     (ESTUDIOS    DE    HIDRAULICA    SUBTERRANEA — I. 
PARAMETROS    HIDRADLICOS    DEL    ACUIFERC    EURDIG ALIENSE    CAPTADO    EN 
EL    CAMPO    DE    CARTAGENA     (MURCIA)), 
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STUDIES    OF    GROUNDWATER    HYDROLOGY — II.       HYDRAULIC    PARAMETERS 
OF    THE    UPPER    TERTIARY-LOWER    QUATANARY,    LOCATED    IN    THE 
COUNTRYSIDE    OF    MIJAR,    ALMERIA,    SPAIN.        (ESTUDIOS    EI 
HIDRAULICA    SUBTERRANEA — II.       PARAMETSCS    HIDRAULICOS 
INSTITUTE    OF    DEL    ACUIFERO    CONTENIDO    EN    EL    TERCIARIC    SUPERIOR 
CUATERNARIO,    EN    EL    CAMPO    DE    MIJAR,     (ALMERIA)), 
W71-12117  02F 

INSTTTUTUL    DE    IGIENA,    CLUJ     (RUMANIA)  . 

DATA    CONCERNING    THE    INFLUENCE    OF    EHULSIONED    MALATHIONE   ON 
CERTAIN    OF   THE    PHYSICOCHEMICAL    FEATURES    OF    WATER    A5D    AQUATIC 
ORGANISMS     (DATE    CU    PRIVIRE    LA    INFLUENTA    MALATHION ULUI 
EMULSIONATE    ASUPRA    UNOR    CHARACTERISTICA    FIZICO-CHIMICE    ALE 
APEI     SI    ASUPRA    UNOR    ORGANISMS    ACVATICE), 
W71-118P9  05C 

INSTTTUTUL    DE    IGIENA,    CLUJ     (RUMANIA).        SECTIA    DE    IGIENA 
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TESTING    OF   OGANOPHOSPHOR IC    INSECTICIDES    FOR    ESTABLISHING    THE 
ADMISSIBLE    LIMITS    IN    WATER     (TESTAREA    INS ECTICIDELOF 
ORGANOFOSFORICE    IN    VEDEREA    STABILIRII    LIMITELOR    DE 
ADMISIBILITATE    IN    APA)  , 
W71-1180e  05C 

INSTITUUT    VOOR    GEZONDHEIDSTECHNIEK    TNO,    DELFT     (NETHERLANDS). 
USE    OF    AZURE    A    INSTEAD    OF    METHYLENE    BLUE    FOR    DETERMINATION 
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W71-11977  05J 
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FIREBAUGH,    CALIF. 
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W71-11698  05C 
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TERNATTONAL    PACIFIC    SALMON    FISHEPIES    COMMISSION,     CULTUS 
HE     (BFITISF    COLOMBIA)  .        CDLTDS    LAKE    LAB. 
TOXICITY    AND    OXYGEN    DEMAND    OF    DECAYING    BARK, 
B71-12"87  05C 

TFFSTATE    PAPER    COFP.  ,    PICFBOROUGH,     GA. 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related  engi- 
neering and  legal  aspects  of  the  characteristics,  conservation,  control,  use,  or 
management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus  (November  1966  edition).  Each  abstract  entry  is  classified  into  ten 
fields  and  sixty  groups  similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources  Research  of  the  Federal 
Council  for  Science  and  Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU- 
MENTS ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency,  Water  Quality  Office.  A  directory  of  the 
Centers  appears  on  inside  back  cover. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 
Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is,  and  other  information  services  will  be,  derived;  these  services  include 
bibliographies,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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03  WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 

Includes  the  following  Groups:  Saline  Water  Conversion;  Water 
Yield  Improvement;  Use  of  Water  of  Impaired  Quality;  Conservation 
in  Domestic  and  Municipal  Use;  Conservation  in  Industry;  Con- 
servation in  Agriculture. 

04  WATER  QUANTITY  MANAGEMENT  AND  CONTROL 

Includes  the  following  Groups:  Control  of  Water  on  the  Surface; 
Groundwater  Management;  Effects  on  Water  of  Man's  Non-Water 
Activities;  Watershed  Protection. 

05  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups:  Identification  of  Pollutants;  Sources 
of  Pollution;  Effects  of  Pollution;  Waste  Treatment  Processes; 
Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Altera- 
tion; Water  Quality  Control. 
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06  WATER  RESOURCES  PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evalua- 
tion Process;  Cost  Allocation,  Cost  Sharing,  Pricing/Repayment; 
Water  Demand;  Water  Law  and  Institutions;  Nonstructural  Alter- 
natives; Ecologic  Impact  of  Water  Development. 

07  RESOURCES  DATA 

Includes  the  following  Groups:  Network  Design;  Data  Acquisi- 
tion; Evaluation,  Processing  and  Publication. 

08  ENGINEERING  WORKS 

Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic 
Machinery;  Soil  Mechanics;  Rock  Mechanics  and  Geology;  Con- 
crete; Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS,  AND  FACILITIES 

Includes  the  following  Groups:  Education— Extramural;  Educa- 
tion—In-House;  Research  Facilities;  Grants,  Contracts,  and 
Research  Act  Allotments. 

10  SCIENTIFIC  AND  TECHNICAL  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing; 
Reference  and  Retrieval;  Secondary  Publication  and  Distribution; 
Specialized  Information  Center  Services;  Translations;  Prepara- 
tion of  Reviews. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


.  NATURE  OF  WATER 

.  Aqueous  Solutions  and 
Suspensions 
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rersity  of  East  Anglia,  Norwich  (England). 

primary  bibliographic  entry  see  Field  02K. 

[-12270 


JSTERING  OF  SULFUR  DIOXIDE  AND 
TER  VAPOR  ABOUT  OXONIUM  AND 
RIC  OXIDE  IONS, 

jkhaven  National  Lab.,  Upton,  N.Y. 

/.  Castleman,  Jr.,  I.  N.  Tang,  and  H.  R. 

ikelwitz. 

nee,  Vol   173,  No  4001,  p   1025-1026,  Sep- 

»er  10,  1971.  2  fig,  lOref. 

:riptors:      'Ions,      *Ion      transport,      'Elec- 
hemistry,  *Water  vapor.  Lightning,  Humidity, 
:s.  Sulfur  compounds,  Nitrogen  compounds, 
gen.  Water  chemistry,  Atmospheric  physics. 
tifiers:  *Nitric  oxide,  Oxonium  ions. 

:udy  of  the  chemistry  of  ions  and  molecular 
ters  formed  in  an  electrical  discharge  in  the 
ence  of  S02  and  water  vapor  is  described, 
ilts  presented  establish  the  existence  and 
tity  of  mixed  clusters  of  H20  and  S02  about 
mon  ions  such  as  NO  and  H30  which  are 
ent  in  electrical  discharges.  The  mobility  of 

produced  under  the  studied  conditions  are 
Tally  lower  than  those  expected  for  simple 
.  Mass  spectrometric  identification  reveals  that 
ies  composed  of  water  vapor  and  sulfur  dioxide 
:cules  clustering  about  common  atmospheric 
are  formed  under  these  conditions.  Identifica- 

of  these  clusters  provides  an  explanation  for 
effect  of  trace  gases  on  the  mobilities  of  ions. 
lg-USGS) 
-12475 


NMR  AND  CALORIMETRIC  STUDY  OF 
!  INTERACTIONS  BETWEEN  LANTHA- 
E  IONS  AND  WATER, 

Mexico   State   University,   University   Park. 
er  Resources  Research  Inst, 
primary  bibliographic  entry  see  Field  02K. 
-12695 

WATER  CYCLE 

.  General 


IOFF  GROUPING  FOR  DETECTION  OF 
INGE  IN  RUNOFF, 

irado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

peering. 

akamichi,  and  H.  J.  Morel-Seytoux. 

E  Proceedings,  Journal  of  the  Irrigation  and 

nage  Division,  Vol  97,  No  1 R-2,  Paper  820 1 ,  p 

290,  June  1 97 1 .  6  fig,  2  tab,  20  ref.  USBR  1 4- 

>-6597. 

:riptors:  *Weather  modification,  'On-site 
,  'Colorado,  'Colorado  River  Basin,  Evalua- 
Rainfall-runoff  relationships.  Precipitation 
nospheric),  Analytical  techniques,  Stream 
a,  Data  collections,  Optimization. 
lifters:  Runoff-change  detection. 

hods  were  studied  for  determination  of  suitable 
irsheds  or  combinations  of  watersheds  for 
ipitation  management  programs  in  the  upper 
irado  River  Basin,  particularly  for  the  San  Juan 
intains.  The  introduction  of  optimal  weight  fac- 

in  the  linear  combination  of  runoff  from 
ral  basins  will  reduce  significantly  the  number 
:ars  necessary  for  evaluation  of  the  operations. 

attainment  of  a  20%  increase  in  winter 
ipitation  is  necessary  to  permit  evaluation 
in  the  planned  duration  (4  yr-5  yr)  of  the  ex- 
tnents.  (Knapp-USGS) 


W7 1-1 2250 


HYDROLOGIC  RESPONSE  OF  WATERSHEDS 
TO  LAND  USE  MANAGEMENT, 

Agricultural  Research  Service,  Beltsville,  Md.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  04C. 

W7I-I2251 


FITTING      METHODS      FOR      CONCEPTUAL 
CATCHMENT  MODELS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
R.  P.  Ibbitt,  and  T.  O'Donnell. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY-9,  Paper  8370,  p  1331-1342, 
September  1971.2  fig,  4  tab,  1 8  ref,  append. 

Descriptors:  'Mathematical  models,  'Optimiza- 
tion, 'Systems  analysis,  'Rainfall-runoff  relation- 
ships. Computer  programs.  Runoff  forecasting, 
Simulation  analysis,  Evaporation,  Precipitation 
(Atmospheric),  Parametric  hydrology. 
Identifiers:  Catchment  models. 

To  use  conceptual  (mathematical)  models  of 
catchment  hydrology,  it  is  first  necessary  to  know 
the  values  of  the  parameters  that  control  the 
behavior  of  the  model.  This  has  usually  been  done 
by  fitting  the  model  subjectively  to  actual  data.  Au- 
tomatic optimization  methods  programmed  for 
high-speed  digital  computers  were  used  to  fit  a 
model  objectively  to  given  catchment  data.  A  sim- 
ple model  incorporating  the  types  of  component 
used  in  more  realistic  models  was  used  to  test  nine 
different  optimization  methods.  A  brief  description 
of  how  each  optimization  method  works  is  given. 
By  using  synthetic  error-free  data,  test  problems 
with  known  solutions  were  constructed.  Of  the  nine 
methods  tested,  a  modified  version  of  the  deter- 
ministic rotating  coordinate  method  of  Rosenbrock 
was  found  to  be  the  most  effective  for  fitting  the 
test  model.  (Knapp-USGS) 
W71-I2257 


HOURLY  RAINFALL  SYNTHESIS  FOR  A  NET- 
WORK, 

Hydrocomp  International,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  02B. 
W71-12259 


BIBLIOGRAPHY  ON  ATMOSPHERIC 

(CYCLIC)  SEA-SALTS, 

Army  Natick  Labs.,  Natick,  Mass.  Earth  Sciences 

Lab. 

For  primary  bibliographic  entry  see  Field  02B. 

W71-12278 


HYDROLOGIC  EVALUATION  OF  GEMINI 
PHOTOGRAPHS  OF  FRINGES  OF  THE 
SAHARA,  AFRICA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-12279 


QUADRILINGUAL   COLLECTION   OF   USUAL 
WORDS  IN  HYDROLOGY, 

Office  de  La  Recherche  Scientifique  et  Technique 
Outre-Mer,  Paris  ( France ).  Hydrology  Section. 
For  primary  bibliographic  entry  see  Field  10. 
W71-12291 


NUMERICAL  ROUTING  OF  FLOOD  HYDRO- 
GRAPHS  THROUGH  OPEN  CHANNEL  JUNC- 
TIONS, 

Minnesota  Univ.,  Minneapolis.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02E. 

W7I-I2320 


STUDIES    OF    THE    ATMOSPHERIC    WATER 
BALANCE, 

Colorado  State  Univ.,  Ft.  Collins.  Dept.  of  At- 
mospheric Science. 

For  primary  bibliographic  entry  see  Field  02B. 
W71-12329 


THE  INSTANTANEOUS  UNIT  HYDROGRAPH: 
ITS  CALCULATION  BY  THE  TRANSFORM 
METHOD  AND  NOISE  CONTROL  BY  DIGITAL 
FILTERING, 

Purdue  Univ.,  Lafayette,  lnd.  School  of  Civil  En- 
gineering. 

Ramachandra  A.  Rao,  and  J.  W.  Delleur. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  70 1 ,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Indiana  Water  Resources  Research 
Center,  Lafayette,  Technical  Report  No  20,  June 
1971.  41  p,  22  fig,  18  ref.  OWRR  Project  B-008- 
IND(5)andB-022-IND(l). 

Descriptors:  'Rainfall-runoff  relationships, 
'Precipitation  excess,  'Instantaneous  unit  hydro- 
graph,  Mathematical  models,  Fourier  analysis. 
LaPlaces  equation,  Indiana,  Linear  systems  analy- 
sis, Watershed  hydrographs. 
Identifiers:  'Kernel  function,  Z  transform. 

Linear  system  analysis  techniques  are  used  to  eval- 
uate the  kernel  function  (instantaneous  unit  hydro- 
graph).  The  methods  used  were  the  Fourier,  the 
LaPlace  and  the  Z-transform  requires  the  least 
computer  time,  but  the  Fourier  transform  provides 
the  best  insight  in  the  understanding  of  the 
methodology.  Oscillations  of  the  kernel  function 
were  often  observed.  These  were  either  generated 
by  the  computational  procedure  or  by  the  noise  in 
the  data.  The  oscillations  due  to  the  computational 
procedure  are,  in  general,  related  to  the  discretiza- 
tion rate,  and  often  can  be  controlled  by  increasing 
the  time  step  in  the  discretization  of  the  data.  The 
oscillations  due  to  noise  in  the  data  usually  can  be 
controlled  by  digital  filtering.  Of  particular  im- 
portance is  the  selection  of  the  truncation  values  in 
the  numerical  integrations  in  the  transform 
domain,  the  selection  of  the  proper  number  of  in- 
tervals in  these  integrations  and  in  the  discrete  con- 
volution which  approximates  the  convolution  in- 
tegral. The  properties  of  the  noise  attributed  to  the 
rainfall  excess  data  are  discussed.  Computational 
techniques  are  illustrated  by  several  examples  using 
data  from  rural  and  urban  Indiana  watersheds. 
W71-I2330 


WATER  AND  WATER  POLLUTION  HAND- 
BOOK, VOLUME  1. 

Marcel  Dekker,  Inc.,  New  York,  N.Y.,  1971.  449 
P- 

Descriptors:  'Hydrology,  'Water  pollution, 
'Water  resources  development,  'Ecosystems, 
'Watershed  management,  Water  pollution  effects, 
Water  pollution  control.  Surface  waters,  Ground- 
water, Sedimentation,  Hydrologic  cycle,  Model 
studies,  Water  chemistry,  Water  quality. 

This  handbook  contains  nine  chapters  concerning 
water  resources  and  water  pollution  problems.  The 
chapter  headings  are:  ( I )  Chemical,  Physical,  and 
Biological  Characteristics  of  Water  Resources,  (2) 
Physical,  Chemical,  and  Biological  Characteristics 
of  Estuaries,  ( 3 )  Chemical,  Physical,  and  Biological 
Characteristics  of  Irrigation  and  Soil  Water,  (4) 
Self-Purification  in  Natural  Waters,  (5)  Use  of 
Computer  Technology  to  Develop  Mathematical 
Models  for  Natural  Water  Systems,  (6)  The  Effects 
of  Pollution  upon  Aquatic  Life,  (7)  Chemical, 
Physical,  and  Biological  Characteristics  of  Wastes 
and  Waste  Effluents,  (8)  Chemical  and  Physical 
Purification  of  Water  and  Waste  Water,  and  (9) 
Biological  Waste  Treatment.  (See  also  W71-12348 
thruW71-!2355)(Woodard-USGS) 
W71-12347 


Field  02— WATER  CYCLE 
Group  2A — General 


CHAPTER  1.  CHEMICAL,  PHYSICAL,  AND 
BIOLOGICAL  CHARACTERISTICS  OF  WATER 
RESOURCES, 

Geological  Survey,  Washington,  D.C. 

W   H.  Durum. 

In:  Water  and  Water  Pollution  Handbook,  Vol  I, 

New   York,  NY.,  Marcel   Dekker,  Inc.,  p    1-49, 

1971.  12  fig,  9  tab,  47  ref. 

Descriptors:  *Hydrologic  data,  'Chemical  analysis, 
•Physical  properties,  'Biological  properties, 
•Water  resources,  Surface  waters,  Groundwater, 
Sedimentation,  Rainfall,  Hydrologic  cycle, 
Hydrogeology,  Water  quality,  Water  chemistry. 
Reviews,  Bibliographies. 

Natural  chemical,  physical,  and  biological  charac- 
teristics of  surface  water  and  groundwater 
resources  are  summarized.  The  main  topics  of 
discussion  include  ( I )  Chemistry  of  Rainwater,  (2) 
Nitrogen  Compounds  in  Groundwater  and  Rain- 
water, (3)  Groundwater  and  Equilibrium,  (4)  Sur- 
face Water,  Giant  Vehicle  for  Transport,  (5)  River 
Chemical  Composition  and  Loads,  (6)  Water  and 
Sediment  Considerations,  (7)  Transport  of  Dis- 
solved and  Suspended  Load,  (8)  Temperature 
Characteristics,  (9)  Oxygen  and  Reacration 
Capacity,  and  (10)  Design  of  Water  Quality  Data 
Programs.  (See  also  W7I-12347)  (Woodard- 
USGS) 
W71-12348 


CHAPTER  2.  PHYSICAL,  CHEMICAL,  AND 
BIOLOGICAL  CHARACTERISTICS  OF  ESTUA- 
RIES, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  Miss. 
W.  Abbott,  C.  E.  Dawson,  and  C.  H.  Oppenheimer. 
In:  Water  and  Water  Pollution  Handbook,  Vol  1, 
New  York,  N.Y.,  Marcel  Dekker,  Inc.,  p  51-140, 
1971.  1  3  fig,  7  tab,  299  ref. 

Descriptors:  •Estuaries,  'Water  chemistry,  'Physi- 
cal properties,  'Biological  properties,  'Water  pol- 
lution sources.  Sedimentation,  Salinity,  Mollusks, 
Water  temperature,  Plankton,  Ecosystems,  Ecolo- 
gy, Environmental  effects,  Reviews,  Bibliographies. 

Chemical,  physical,  and  biological  characteristics 
of  estuaries  are  summarized.  The  report  deals 
primarily  with  a  'typical'  estuary  such  as  an  estuary 
associated  with  one  of  the  alluvial  deltaic  pans  that 
are  scattered  over  most  of  the  temperate  and  tropi- 
cal coastlines  of  the  earth  at  the  mouths  of  rivers. 
Well-known  examples  are  associated  with  such 
great  rivers  as  the  Amazon,  the  Mississippi,  the  In- 
dux,  and  the  Ganges,  to  mention  only  a  few.  Physi- 
cal characteristics  discussed  include  morphology 
and  classification,  circulation  and  mixing,  gas 
exchange,  sedimentation,  and  temperature  effects. 
Chemical  characteristics  cover  inorganic  and  or- 
ganic aspects.  Biological  characteristics  are  con- 
cerned with  estuurine  biota,  productivity  of  estua- 
ries, and  stresses  in  the  estuarinc  environment.  A 
section  on  pollution  deals  with  nontoxic,  toxic, 
thermal,  and  radioactive  pollution.  (See  also  W7I- 
12347)  (Woodard-USGS) 
W7I-I2349 


CHAPTER  3.  CHEMICAL,  PHYSICAL,  AND 
BIOLOGICAL  CHARACTERISTICS  OF  IR- 
RIGATION AND  SOIL  WATER, 

Department    of    Agriculture,     Riverside,    Calif, 

Salinity  Lab. 

J.  D.  Rhoades,  and  L.  Bernstein. 

In:  Water  and  Water  Pollution  Handbook,  Vol   I, 

New  York.  NY.,  Marcel  Dekker,  Inc.,  p  141-222, 

197  I.  29  tab,  283  ref 

Descriptors:  'Irrigation.  'Soil  water,'  'Water 
chemistry.  'Physical  properties,  'Biological  pro- 
perties. Water  pollution  sources,  Hydrologic  data. 
Agriculture,  Fertilizers,  Water  quality.  Chemical 
analysis.  Rain  water.  Bibliographies. 

Chemical,  physical,  and  biological  characteristics 
of  irrigation  and  soil  water  arc  summarized.  Humid 
zone  soil  waters  as  well  as  those  in  the  arid  zones 


are  discussed  under  the  following  main  topics:  ( I ) 
Properties  of  Waters  Involved  in  or  Affected  by 
Agriculture,  (2)  Quality  Criteria  and  Standards  for 
Irrigation  Water,  (3)  Minimizing  Pollution  and 
Degradational  Effect  of  Agriculture  on  Water 
Quality,  and  (4)  Agriculture  as  an  Ameliorative 
Agent  for  Water  Quality.  (See  also  W7 1 -12347) 
(Woodard-USGS) 
W7I-I2350 


CHAPTER  4.  SELF-PURIFICATION  IN  NATU- 
RAL WATERS, 

Ecoscience  Lab.,  Norwich,  Conn. 

R.J.  Benoit. 

In:  Water  and  Water  Pollution  Handbook,  Vol  1, 

New  York,  N.Y.,  Marcel  Dekker,  Inc.,  p  223-261, 

1 97 1.7  fig,  4  tab,  88  ref. 

Descriptors:  'Water  pollution  sources,  'Self-purifi- 
cation, 'Surface  waters,  'Natural  streams, 
Ecosystems,  Chemical  reactions,  Water  chemistry, 
Reviews,  Water  quality,  Dissolved  oxygen,  Biologi- 
cal properties,  Physical  properties.  Bibliographies. 

Physical,  chemical,  and  biological  processes  in  self- 
purification  of  natural  waters  are  presented  under 
the  following  topics:  ( 1 )  Dilution  and  Mixing,  (2) 
Sorption  and  Sedimentation,  (3)  Solubility 
Equilibria,  (4)  Acid-Base  Reactions,  (S)  Organic 
Matter  in  Natural  Waters,  (6)  Redox  Reactions, 
(7)  Dissolved  Oxygen  Relations,  (8)  Reaeration, 
(9)  Normal  Biological  Processes,  (10)  General 
Systems  Model,  (11)  Trophic  Dynamic  Models, 
and  (12)  Biological  Effects  of  Pollution.  (See  also 
W7  1-12347)  (Woodard-USGS) 
W7I-12351 


CHAPTER  5.  USE  OF  COMPUTER 
TECHNOLOGY  TO  DEVELOP  MATHEMATI- 
CAL MODELS  FOR  NATURAL  BODIES, 

Department    of   Energy,    Mines    and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

A.  R.  Le  Feuvre. 

In:  Water  and  Water  Pollution  Handbook,  Vol  1, 

New  York,  N.Y.,  Marcel  Dekker,  Inc.,  p  263-295, 

1971.  3  fig,  23  ref 

Descriptors:  'Hydrology,  'Hydrologic  models, 
'Computer  models,  'Mathematical  models,  'River 
basins.  Watershed  management,  Streamflow, 
Streamflow  forecasting,  Surface-Groundwater  rela- 
tionships. Rainfall-runoff  relationships.  Bibliogra- 
phies. 

A  brief  discussion  of  mathematical  models  and 
computer  technology  concerning  hydrology  is  fol- 
lowed by  a  description  of  the  various  natural  bodies 
to  be  simulated.  Finally,  the  techniques  of  op- 
timization are  introduced  to  point  the  way  toward 
future  qpplications.  Most  hydrologic  models  are 
extensive  rather  than  intensive.  The  model  at- 
tempts to  simulate  the  behavior  of  a  large  and  com- 
plex system  covering  many  square  miles.  Because 
of  this,  it  is  necessary  to  recognize  local 
mechanisms  in  terms  of  average  conditions.  For  in- 
stance, the  infiltration  capacity  of  the  ground  varies 
with  soil  characteristics  and  vegetal  cover.  When 
considering  a  watershed  of  several  hundred  square 
miles,  therefore,  it  is  meaningless  to  refer  to 
specific  local  conditions.  The  Stanford  watershed 
model  recognizes  this  by  assuming  a  linear  varia- 
tion of  infiltration  rate  as  precipitation  continues. 
This  mechanism  assumes  that  ground  surface  con- 
ditions vary  throughout  the  watershed  and  that  as 
time  progresses,  various  elements  of  the  watershed 
area  will  control  the  average  infiltration  rate.  (See 
also  W7 1- 1  2347)  (Woodard-USGS) 
W7I-12352 


CHAPTER  6.  THE  EFFECTS  OF  POLLUTION 
UPON  AQUATIC  LIFE, 

Washington  Univ.,  Seattle.  Coll.  of  Fisheries. 
M.  Katz. 

In:  Water  and  Water  Pollution  Handbook,  Vol  1, 
New  York,  N.Y.,  Marcel  Dekker,  Inc.,  p  297-328, 
1971.  2  tab,  77  ref. 


Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Aquatic  life,  'Surface  watcn, 
Ecosystems,  Water  quality,  Water  quality  control, 
Domestic  wastes,  Industrial  wastes,  Agricultural 
chemicals,  Thermal  pollution,  Taste,  Odor,  Fab- 
kill,  Bibliographies. 
Identifiers:  'Water  quality  standards 

The  wastes  which  are  discharged  into  waterway* 
can  be  classified  into  four  general  types:  domestic, 
industrial,  agricultural,  and  radioactive.  The  effects 
of  the  first  three  types  of  wastes  upon  aquatic  or- 
ganisms, particularly  fish,  are  briefly  discussed; 
major  emphasis  is  given  to  industrial  waste  com- 
ponents Two  other  related  subjects,  taste  and  odor 
problems  and  thermal  pollution  are  included.  (See 
also  W7 1  - 1 2347)  (Woodard-USGS) 
W71-I2353 


CHAPTER  7.  CHEMICAL,  PHYSICAL,  AND 
BIOLOGICAL  CHARACTERISTICS         OF 

WASTES  AND  WASTE  EFFLUENTS, 

Water   Pollution   Research   Lab.,  Stevenage  (En-1 

gland). 

H.  A.  Painter. 

In:  Water  and  Water  Pollution  Handbook,  Vol  I. 

New  York,  N.Y.,  Marcel  Dekker,  Inc.,  p  329-364, 

1971.  I  fig,  7  tab,  153  ref 

Descriptors:  'Water  quality,  'Chemical  analysis, 
'Water  pollution  sources.  Water  pollution  effects, 
'Analytical  techniques,  Domestic  wastes.  Industri- 
al wastes,  Water  resources  development.  Sampling, 
Quality  control.  Bibliographies. 

Methods  for  analyzing  chemical,  physical,  and 
biological  characteristics  of  wastes  and  waste  ef- 
fluents are  presented.  Knowledge  of  the  composi- 
tion of  sewage  and  of  trade  waste  waters  aids  in 
selecting  methods  of  treatment  before  discharging 
to  a  river  or  a  stream.  In  particular,  such  knowledge 
will  help  to  determine  whether  or  not  a  trade  waste 
would  attack  the  sewer,  whether  it  should  be 
treated  alone  or  in  admixture  with  sewage-and  in 
what  proportions— and  whether  a  single-stage  or 
multistage  process  should  be  adopted.  Further,  a 
thorough  survey  of  the  processes  from  which  the 
various  components  of  a  trade  waste  arise,  together 
with  their  composition,  often  leads  to  recovery  of 
materials  and  saving  of  water.  An  analysis  of 
treated  waste  waters  is  necessary  to  assess  potential 
toxicity  and  disease  hazard  to  man,  toxicity  to  fish 
and  other  river  life,  and  trophic  properties  for  al- 
gae, 'sewage  fungus,'  etc.  (See  also  W71-12347) 
(Woodard-USGS) 
W71-I2354 


WATER  AND  WATER  POLLUTION  HAND- 
BOOK, VOLUME  2. 

Marcel  Dekker,  Inc.,  New  York,  N.Y.,  1971.  800 
P- 

Descriptors:  'Water  resources  development, 
'Water  pollution  sources,  'Water  quality,  'Water 
pollution  control,  'Water  pollution  effects,  'Water 
chemistry,  Analytical  techniques,  Ecosystems, 
Ecology,  Instrumentation,  Biological  properties, 
Water  analysis. 

This  handbook  (volume  2  of  four  volumes)  con- 
tains five  chapters  by  different  authors  concerning 
water  resources  and  water  pollution  problems.  The 
chapter  headings  and  the  author  (s)  of  each  are:  I. 
Sampling  in  Natural  Waters  and  Waste  Effluents, 
Darrell  L.  King;  2.  Concentration  and  Separation 
Techniques,  Julian  B.  Andelman  and  S.  Charles 
Caruso;  3.  Insoluble  Material  in  Natural  Water. 
William  Tuthill  Lammers;  4.  Bacterial  and  Viral 
Analysis  of  Water  and  Waste  Water,  Pasquale  V. 
Scarpino;  and  5.  Toxicity  Bioassay  Techniques 
Using  Aquatic  Organisms,  Max  Katz.  Emphasis  is 
placed  on  the  importance  of  integrating  newei 
methods  of  water  analysis  with  those  of  older  in- 
vestigations. Methods  of  qualitative  and  quantita- 
tive characterization  are  presented.  (See  also  W71- 
12347)  (Woodard-USGS) 
W7I-I2355 
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MULATION  OF  CONTINUOUS  REALIZA- 
ONS  OF  THE  STREAMFLOW  PROCESS  FOR 
)MPUTING  REGULATION, 

G.  Svanidze. 

anslated  from  Transactions  of  the  Power  En- 
tering Institute  (Trudy  Institute  energetiki), 
i  18,  1969,  pp.  124-129.  Soviet  Hydrology: 
lected  Papers,  No  6,  p  578-582,  1969.  5  p,  14 


scriptors:  'Mathematical  models,  'Statistical 
idels,  'Stochastic  processes,  'Simulation  analy- 
,  Variability,  Correlation  analysis,  Streamflow, 
gulation.  Flood  control,  Time  series  analysis, 
ifhematical  studies, 
intifiers:  'USSR. 

tural  streamflow  is  a  nonstationary  random 
>cess  with  continuous  time.  Therefore,  it  is  im- 
ssible  to  solve  any  regulation  problem  without 
roducing  some  hypotheses,  especially  in  the 
tistic  variant  when  a  mathematical  flow  model 
ist  be  constructed  on  the  basis  of  observational 
[a.  A  hypothesis  which  is  very  convenient  in  the 
,e  of  streamflow  is:  ( 1 )  a  periodic  process  with  a 
riod  of  one  year;  or  (2)  the  sum  of  the  periodic 
icess  and  some  determined  function.  In  the  dis- 
:te  variant,  when  we  deal  with  mean  annual 
ter  discharges,  this  corresponds  to  a  stationary 
icess  and  a  stationary  process  with  a  trend.  The 
idel  makes  it  possible  to  use  original  statistical 
iterial  for  estimating  some  probability  charac- 
istics  and  then,  after  the  appropriate  hypothesis 
i  been  introduced,  to  construct  a  corresponding 
ilti-dimensionai  distribution  function.  One  of  the 
ssible  hypotheses  will  be  a  multi-dimensional 
rmal  distribution  of  any  finite  number  of  random 
iables,  whose  one-dimensional  distribution 
ictions  are  normal  and  whose  correlation  matrix 
>ositive  defined.  Normal  processes  are  a  charac- 
istic  subclass  of  this  class.  (Knapp-USGS) 
M-12397 


PERIMENTAL  STUDIES  OF  RAINFALL  RU- 
>FF  FORMATION  UNDER  PERMAFROST 
(NDITIONS, 

Irometeorologicheskii  Institut,  Odessa  (USSR), 
r  primary  bibliographic  entry  see  Field  02C. 
M-12399 


CTORS  AFFECTING  WATER  QUALITY  OF 
IALL  MOUNTAIN  CATCHMENTS, 

iss  Forest  Research  Inst.,  Birmensdorf  (Switzer- 

d). 

r  primary  bibliographic  entry  see  Field  02K. 

M-12425 


IE  HYDROLOGICAL  BUDGET  AND  COMPU- 

TION  OF  GROUND-WATER  COMPONENTS 

'  RIVER  DISCHARGE  IN  THE  NORTH-WEST 

RT  OF  POLICE  REPRESENTATIVE  BASIN 

CZECHOSLOVAKIA, 

zkumny  Ustav   Vodohospodarsky,  Prague  (C- 

:hoslovakia). 

Svoboda. 

Wellington  Symposium  -  The  Results  of 
search  on  Representative  and  Experimental 
sins;  December  1-8,  1970,  New  Zealand:  New 
aland  Journal  of  Hydrology,  Vol  9,  No  2,  p  252- 
0,  1 970.  29  p,  29  fig,  4  tab,  1 0  ref. 

scriptors:  'Water  balance,  'Hydrologic  budget, 
roundwater  basins,  'Data  collections, 
ydrologic  data,  Surveys,  International  Hydrolog- 
I  Decade,  Gaging  stations.  Groundwater  move- 
nt. Water  yield,  Hydrogeology. 
intifiers:  'Czechoslovakia,  *IHD  Representative 
sins,  'Experimental  watersheds. 

tiydrological  budget  was  calculated  for  a  geologi- 
structure  with  shallow  and  deep  aquifers,  the 
Irspach-Teplice  part  of  the  Police  Triassic- 
etaceous  basin  in  the  upper  part  of  the  Metuje 
vet  near  the  northern  border  of  Czechoslovakia, 
oundwater  resources  are  of  the  best  quality  in 
:  region,  and  can  be  used  for  water  supply, 
cause  the  climate  and  hydrology  represent  a  sig- 


nificant type  of  Central  European  condition,  it  was 
chosen  as  a  representative  watershed  for  the  Inter- 
national   Hydrological    Decade.    Detailed    water 
balance  data  are  tabulated.  (Knapp-USGS) 
W7 1-1 2426 


EVALUATION  OF  A   DIGITAL  CATCHMENT 
MODEL  ON  NEW  ZEALAND  CATCHMENTS, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-1243I 


AN  EMPIRICAL  RELATIONSHIP  BETWEEN 
RAINFALL  AND  RUNOFF, 

Ministry    of   Works,    Hamilton    (New    Zealand). 
Water  and  Soil  Div. 
R.  J.  Pittams. 

In:  Wellington  Symposium  -  The  Results  of 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology,  Vol  9,  No  2,  p  357- 
372,  1970.  16p,  1  fig,  7  tab. 

Descriptors:  'Rainfall-runoff  relationships,  'Data 
collections,  Parametric  hydrology,  Depth-area-du- 
ration analysis.  Antecedent  precipitation,  Hydro- 
graph  analysis,  Peak  discharge,  Lag  time,  Routing, 
Statistics,  Mathematical  models. 
Identifiers:  'Experimental  watersheds. 

A  relationship  was  derived  for  the  prediction  of  ru- 
noff from  rainfall,  using  the  basic  hypothesis  that  a 
rainfall  increment,  when  suitably  modified  by  fac- 
tors representing  catchment  response  and  an- 
tecedent rainfall  effect,  can  be  used  as  an  index  for 
discharge  so  that  the  sum  of  all  the  index  incre- 
ments gives  the  total  storm  runoff.  The  various 
parameters  are  explained  and  examples  given  to 
demonstrate  the  feasibility  of  the  technique  and  the 
flexibility  of  its  application.  The  ultimate  success  of 
the  relationship  depends  on  the  ability  to  identify 
accurately  the  parameters  for  individual 
catchments  from  historical  runoff  and  rainfall 
records.  Subsequent  calculation  by  a  large  com- 
puter can  provide  the  generality  and  complexity 
often  lacking  in  'lumped'  catchment  models.  (K- 
napp-USGS) 
W71-12433 


REFORESTATION    INFLUENCES    ON    SMALL 
WATERSHED  STREAMFLOW, 

Agricultural  Research  Service,  Coshocton,  Ohio. 
North  Appalachian  Experimental  Watershed. 
For  primary  bibliographic  entry  see  Field  04C. 
W7 1-12450 


ESTIMATION    OF    DESIGN    HYDROGRAPHS 
FOR  SMALL  RURAL  CATCHMENTS, 

New  South  Wales  Univ.  Kensington  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02E. 

W7I-12463 


SPECTRAL  METHODS  OF  STUDYING 
HYDROLOGIC  SERIES  (O  spektral'nykh 
metodakh  issledovaniya  gidrologicheskikh  ryadov), 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Water 

Research. 

For  primary  bibliographic  entry  see  Field  02E. 

W71-1261I 


VARIABILITY  OF  WIND-DRIVEN  AND  THER- 
MOHALINE  CURRENTS  IN  THE  NORTH  AT- 
LANTIC IN  RELATION  TO  VARIATIONS  IN 
MACROSYNOPTIC  PROCESSES, 

Gidrometeorologicheskii        Institut,        Leningrad 

(USSR). 

B.  I.  Tyuryakov,  and  L.  N.  Kuznetsova. 

Oceanology  (USSR),  Vol   10,  No  5,  p  596-607, 

1970.  12p,3fig,  13  ref. 


Descriptors:  'Ocean  circulation,  'Ocean  currents, 
•Atlantic  Ocean,  'Synoptic  analysis,  Density  cur- 
rents, Thermal  stratification.  Atmospheric  physics. 
Winds. 

Identifiers:  'Ocean-atmosphere  interactions,  Ther- 
mohaline  currents. 

Theoretical  computations  were  made  of  the  three- 
dimensional  stationary  field  of  wind-driven  and 
thermohaline  currents  in  the  North  Atlantic.  The 
theoretical  model  of  P.S.  Lineykin,  based  on  the 
linear  theory  of  the  baroclinic  ocean  layer,  was 
used  in  the  computations.  This  method  was  supple- 
mented by  several  improvements.  For  example,  a 
new  form  of  boundary  condition  for  the  main  dif- 
ferential equation  was  used  to  compute  ther- 
mohaline currents.  Lineykin 's  method  is  suffi- 
ciently sensitive  to  variations  in  atmospheric  pres- 
sure, heat  budget,  precipitation,  and  evaporation. 
This  method  can  be  used  to  study  the  variability  of 
wind-driven  and  thermohaline  currents  which  are 
associated  with  variations  in  macrosynoptic 
processes.  (Knapp-USGS) 
W71-12653 


HYDROLOGIC  CHARACTERISTICS  OF 
SMALL  HEADWATER  CATCHMENTS  IN  THE 
OUACHITA  MOUNTAINS, 

Southern  Forest  Experiment  Station,  Fayetteville, 

Ark. 

Thomas  L.  Rogerson. 

USDA  Forest  Serv.  Res.  Note  SO-1 17,  5  p.,  illus. 

Descriptors:  'Storm  runoff,  'Water  yield,  'Sedi- 
ment   yield,    'Soil    water,    'Evapotranspiration, 
Precipitation,  Peak  discharge,  Arkansas. 
Identifiers:       'Water       timing,       'Experimental 
watersheds,  Alum  Creek  Experimental  Forest. 

Precipitation,  runoff,  and  sediment  losses  were 
measured  for  9  years  and  soil  water  for  the  last  3 
years  on  three  small  forested  catchments  in  the 
Ouachita  Mountains  of  central  Arkansas.  Annual 
precipitation  averaged  52.5  inches  runoff  6.0 
inches.  Seventy-seven  percent  of  the  runoff  oc- 
curred during  the  December-May  periods  when 
soil  water  was  near  maximum  capacity.  Annual 
sediment  losses  averaged  1 3.8  pounds  per  acre. 
W71-12757 


DROUGHT  BIBLIOGRAPHY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Silver  Spring,  Md.  Environmental  Data  Ser- 
vice. 

W.  C.  Palmer,  and  L.  M.  Denny. 
National  Oceanic  and  Atmospheric  Administration 
Technical  Memorandum  EDS  20,  June  1971.  236 
P- 

Descriptors:  'Droughts,  'Bibliographies,  'Infor- 
mation retrieval,  'Documentation,  Publications, 
Hydrologic  budget,  Moisture  deficit,  Effects, 
Economics,  Crop  production.  Soil  erosion.  Social 
impact.  Abstracts,  Agriculture,  Extraterrestrial 
hydrology.  Geographical  regions.  Libraries,  Water 
shortage. 

Identifiers:  'Particular  droughts,  Historial 
droughts,  Meteorological  droughts. 

Citations  for  3,150  references  on  drought  are 
presented  that  cover  the  scientific  literature 
through  1968,  probably  the  most  comprehensive 
drought  document  compilation  yet  assembled.  The 
bibliography  was  stimulated  by  the  1961-66  New 
England  drought.  Much  literature  (about  one-third 
of  the  items  in  this  report)  deals  with  the  con- 
sequences to  special  interests  of  prolonged  dry 
weather  periods.  Therefore,  the  meteorological, 
agricultural,  hydrologic,  economic,  and  sociologic 
EEFECTS  of  drought  are  given  as  subject  headings. 
The  bibliography  is  arranged  in  five  broad  sections: 
General,  Descriptions,  Causes,  Effects,  and  Coun- 
termeasures.  Abstracts  are  given  for  about  one- 
fourth  of  the  references;  they  were  taken  mostly 
from  Meteorological  and  Geoastrophysical  Ab- 
stracts (MGA).  Foreign  titles  and  abstracts  given 
were  translated  by  MGA.  When  translations  are 
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available  for  foreign-language  documents  this  fact 
is  noted.  The  automated  indexing  techniques  used 
in  the  bibliography  were  pioneered  by  the  Amer- 
ican Meteorological  Society.  (Lang-USGS) 
W71-I2793 


TEMPERATURE  FLUCTUATIONS  OF  THE 
KARA  SEA  WATER  DURING  THE  LAST 
DECADES, 

A.  O.  Shpaykher,  and  Z.  O.  Fedorova. 
Soviet  Hydrology:  Selected  Papers,  No  1,  p  57-65, 
1970.  2  fig,  6  tab,  20  ref.  Translated  from  Problemy 
Arktiki  i  Antarktiki,  No  33,  p  1 3-22,  1970. 

Descriptors:  'Water  temperature,  *Arctic  Ocean, 
'Climatology,   Heat   budget,   Advection,   Albedo, 
Sea  ice.  Climates,  Temperature,  Arctic,  Ocean  cur- 
rents. Water  circulation. 
Identifiers:  'Kara  Sea,  USSR. 

Water  temperature  variations  in  the  North  Atlantic 
are  associated  primarily  with  the  year-to-year  and 
long-period  fluctuations  of  the  intensity  of  the  Gulf 
Stream  and  of  its  continuation,  the  North  Atlantic 
Current.  The  recent  inflow  of  water,  heat  and  salt 
into  the  Arctic  Basin  has  diminished.  Compared 
with  the  1952-1956  period,  in  1961-1965  the  in- 
flow of  Atlantic  water  decreased  10.6%,  that  of 
heat  21.2%,  and  that  of  salt  12.3%.  The  decreased 
inflow  of  heat  and  salt  into  the  Arctic  Basin  af- 
fected within  approximately  three  years  the  tem- 
perature and  salinity  of  deep  water  in  the  Kara  Sea. 
An  analysis  of  the  structure  of  Arctic  water  clearly 
reveals  that  the  change  in  salinity  takes  place  in  the 
50-  to  25-m  layer,  while  the  change  in  temperature 
becomes  fairly  distinct  only  at  a  depth  of  50  m.  It  is 
precisely  in  the  surface  layer  (5-25  m)  that 
minimum  water  salinity  was  recorded  in  the  1962- 
1966  period.  However,  only  one  year  later,  the 
salinity  minimum  was  observed  at  the  depth  of  75 
m,  and  during  the  last  five-year  period  of  the 
decade  in  question,  it  was  clearly  defined  at  a  depth 
of  100  m.  During  the  last  decade  the  ice  thickness 
increased  correspondingly  in  winter  by  16  to  17  cm 
in  the  western  part  of  the  Kara  Sea  and  by  1 2  to  1 4 
cm  in  the  eastern  part.  (Knapp-USGS) 
W71-I2818 


OVERLAND    FLOW    ON    AN    INFILTRATING 
SURFACE, 

Agricultural    Research    Service,    Tucson,    Ariz., 

Southwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-I2829 


HYDRAULIC  MODELING  OF  FLOWS  IN 
BODIES  OF  WATER  (Gidravlicheskoye 
modelirovaniye  techeniy  v  vodoyemakh), 

State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  08B. 
W71-12853 


THE  SEASONS:  LIFE  AND  ITS  RHYTHMS, 

Anthony  Smith. 

3l8p.  Ill  us.  Maps.  Harcourt  Brace  Jovanovich, 
Inc.:  New  York,  NY.,  1 970.  Pr.  $  1 2.50. 
Identifiers:  Animal,  Biological,  Birds,  Book,  Butter- 
flies, Cataclysms,  Clock,  Early,  Ferret,  Hiberna- 
tion, Human,  Life,  Man,  Methods,  Migration, 
Plant,  Rhythms,  Seasons,  Survival. 

This  book,  written  for  the  student  of  general  biolo- 
gy and  ecology,  takes  as  its  theme  the  variety  of 
plant  and  animal  life  and  behavior  resulting  from 
the  responses  of  life  forms  to  the  earth's  daily  rota- 
tions on  its  axis  about  the  sun  and  its  spin  on  that 
axis  producing  the  seasons.  The  theme  is  treated  in 
3  main  approaches:  the  physical  effects  of  the 
earth's  position  and  movement  in  the  solar  system; 
the  variety  of  seasonal  change  in  all  the  different 
regions  of  the  earth;  and  the  adaptive  rhythms  of 
animal  and  plant  life  including  the  'biological 
clock.'  Discussions  include  reference  to  the  evolu- 
tion of  life  forms  under  the  influence  of  the  per- 
petual cycles  and  such  adaptive  features  as  migra- 


tion and  hibernation,  survival  methods  such  as 
color  change  and  complex  breeding  cycles  and  the 
thinking  of  earlier  man  reflected  in  his  art  and 
hunting  habits.  Initial  chapters  deal  with  the 
development  of  the  calendar,  the  climates 
throughout  the  world  and  their  annual  cycles,  the 
life  cycle  of  the  ferret  as  an  example  of  the  sun's  in- 
fluence on  behavior  and  the  basic  rhythms  of  na- 
ture. Seasonal  life  on  other  planets  is  projected 
along  with  a  discussion  of  seasonal  changes 
throughout  the  history  of  the  earth.  Individual 
chapters  then  follow  outlining  life  in  polar  climates, 
temperate  clines  and  tropical  areas.  Two  chapters 
then  offer  information  on  the  place  of  cataclysms 
(floods,  volcanic  eruptions,  tornados,  etc.)  in 
seasonal  cycles  and  special  areas  in  the  world 
where  climatic  influences  are  minimal.  The  final 
discussions  concern  biological  phenomena  of  a 
wide  range  of  species  influenced  by  the  natural  cy- 
cles: sexual  cycles,  migrations,  hibernations,  etc. 
Complementing  the  text  is  a  collection  of  photo- 
graphs including  birds  in  hibernation,  butterflies, 
the  artic  spring,  the  life  of  man  in  regions  of  per- 
manent frost,  earthquake,  monsoon  floods  and 
many  other  seasonal  activities  on  earth.  Diagrams 
and  maps  in  the  text  chart  the  worldwide 
phenomena  for  easy  reference. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W7 1-13025 
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RUNOFF    GROUPING    FOR    DETECTION    OF 
CHANGE  IN  RUNOFF, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 
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HOURLY  RAINFALL  SYNTHESIS  FOR  A  NET- 
WORK, 

Hydrocomp  International,  Palo  Alto,  Calif. 
D.  D.  Franz. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY-9,  Paper  8375,  p  1349-1366, 
September  1971.  4  fig,  7  tab,  37  ref,  append.  NSF 
GrantGK  1648. 

Descriptors:  'Synthetic  hydrology,  'Statistical 
models,  'Rainfall-runoff  relationships,  'Simulated 
rainfall,  Markov  processes,  Stochastic  processes, 
Simulation  analysis.  Mathematical  models.  Peak 
discharge,  Storm  runoff. 
Identifiers:  Rainfall  synthesis. 

Generation  of  synthetic  hourly  rainfall  data  for  a 
network  is  investigated  because  existing  monthly 
streamflow  models  are  inadequate  and  because 
watershed  models  are  available  to  accurately  pre- 
dict streamflow  given  the  hourly  rainfall  data  in  the 
watershed.  The  storm  model  was  based  on  a  mul- 
tivariate Gaussian  Markov  process.  A  fractional 
power  transformation  normalized  the  rainfall 
probability  distributions.  Estimation  of  parameters 
was  carried  out  by  using  a  combination  of  non- 
linear least  squares  and  probability  plotting.  The 
model  reproduced  the  characteristics  of  hourly 
rainfall  data  with  reasonable  accuracy.  However, 
some  deficiencies  in  covariance  structure  and 
seasonal  distribution  occurred.  The  distribution  of 
peak  flows  and  annual  volumes  for  Dry  Creek  near 
Cloverdale,  California  derived  from  synthetic  rain- 
fall data  compared  favorably  with  the  same  values 
derived  from  historic  rainfall  data.  (Knapp-USGS) 
W71-12259 


ON  PARAMETERIZATION  OF  CONVECTIVE 
AND  NONCONVECTIVE  LATENT  HEAT 
RELEASE, 

Florida     State     Univ.,     Tallahassee.     Dept.     of 

Meteorology. 

T.  N.  Krishnamurti,  and  W.  J.  Moxim. 

Available  from  NTIS,  Springfield,  Va.  22151   No 

COM-7 1-00270      $3.00      printed      copy;      $0.95 

microfiche.  In:  David  W.  Stuart  and  T.  N.  Krish- 


namurti, 'Specifications  of  Meso-Scale  Weather 
From  Large-Scale  Dynamical  Calculations,' 
Florida  State  University,  Final  Report  No  70-), 
May  1970.  27  p,  8  fig,  9  ref.  ESSA  Grant  E22-64- 
68G. 

Descriptors:  'Precipitation  (Atmospheric), 
•Storms,  'Convection,  'Latent  heat,  'Model  uu- 
dies,  Mathematical  models,  Forecasting,  Rainfall. 

Precipitation  from  storms  is  estimated  by  mathe- 
matical models  of  parameterization  of  convective 
and  nonconvective  latent  heat  releases.  A  detailed 
heating  function  is  designed  for  use  in  the  omega- 
equation  and  primitive  equation  prediction  models. 
This  function  permits  stable  or  unstable  heating  to 
occur  in  a  given  region  and  also  allows  for  the 
simultaneous  occurrence  of  both  kinds  of  heating 
in  the  same  region.  Precipitation  rate  estimates 
show  major  improvement  over  earlier  versions 
which  followed  only  stable  heating.  (Woodard- 
USGS) 
W7I-12273 


BIBLIOGRAPHY  ON  ATMOSPHERIC 

(CYCLIC)  SEA-SALTS, 

Army  Natick  Labs.,  Natick,  Mass.  Earth  Sciences 

Lab. 

William  B.  Brierly. 

Available  as  AD-7 18  613  from  Nat.  Tech.  Inf.  Ser-   i 

vice,  Springfield,  Va.  -  Price  $3.00.  Army  Materiel 

Command,    Natick    Earth    Sciences    Laboratory 

Technical  Report  70-63-ES,  April  1970.  87  p. 

Descriptors:  'Bibliographies,  'Sea  water,  'Meteor-    i 
ic     water,      'Atmosphere,      'Hydrologic     cycle,    < 
Evaporation,  Movement,  Documentations,  Publi- 
cations,   Information    retrieval,    Air    circulation,    i 
Ocean  circulation,  Evapotranspiration. 
Identifiers:  *  Sea-salts  cycle. 

This  bibliography  provides  more  than  600 
references  covering  all  phases  of  the  sea-salt  cycle: 
the  origin  of  the  particles  in  salt  lakes,  playas,  and 
oceans,  the  processes  by  which  the  salt  particles  are 
jetted  into  the  air  from  sea  and  lake  surfaces  by 
bursting  bubbles,  their  transport  inland  over  the 
continental  landmasses,  their  impingement,  in- 
crustment,  and  fallout  either  as  dry  salt  particles  or 
in  various  forms  of  precipitation  and  their  eventual  . 
return  in  rivers  to  the  sea.  Selected  references  are 
also  included  on  the  historic  development  of  the 
subject,  methods  of  chemical  analysis,  and  , 
techniques  of  instrumentation  and  experimental 
research  leading  to  the  formulation  of  current  theo- 
ries  and  postulations.  An  Index  to  Subjects  is  in- 
eluded  Most  of  the  current  meteorological  and 
geophysical  journals  as  well  as  obscure  sources  of 
world-wide  scope  have  been  used  in  this  compila- 
tion. (Woodard-USGS) 
W71-12278 


THE  SAN  JUAN  ECOLOGY  PROJECT,  PHASE 
1, 

Colorado  State  Univ.,  Fort  Collins. 
J.  D.  Ives,  H.  E.  Owen,  and  H.  W.  Steinhoff. 
Available  as  PB-197  655  from  Nat.  Tech.  Inf.  Ser- 
vice, Springfield,  Va.  22151-price  $3.00;  $0.95 
microfiche.  Teller,  H.  L.  (editor),  Colorado  State 
University,  Department  of  Watershed  Services  Re- 
port No  CSU-DWS-6962,  August  1970.  151  p,  23 
fig,  5  tab,  31  ref,  5  append.  Bur.  of  Reclam.  Con- 
tract No.  14-06-D-6962. 

Descriptors:  'Cloud  seeding,  'Artificial  precipita- 
tion, 'Ecology,  'Weather  modification, 
•Colorado,  Mountains,  Snow,  Reviews, 
Ecosystems,  Forests,  Project  planning,  Project  pur- 
poses. 

The  evaluation  of  the  ecological  effects  of  in- 
creased snow  which  is  anticipated  from  cloud  seed- 
ing in  the  Upper  Colorado  River  Pilot  Project  is 
presented.  Included  are  a  descriptive  account  of 
the  ecological  communities  of  the  target  area,  the 
likely  impact  of  increased  snow  on  these  communi- 
ties, and  priorities  for  the  study  plan.  The  San  Juan 
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jntains  in  ibe  study  area  are  essentially  the 
iuct  of  intermittent  domal  uplifting.  Mean  an- 
I  precipitation  varies  from  less  than  20  to  over 
inches  on  the  target  area,  16%  of  which  lies 
ve  12,000  feet,  31%  between  1,500  and  12,000 
,  and  53%  below  10,500  feet.  The  target  area 
■rally  lies  above  the  9,500  foot  contour,  where 
t  snow  increases  are  likely  to  occur.  The  biotic 
ronment  is  described  in  terms  of  the  distribu- 
of  major  vegetation  types  on  the  target  area, 
by  descriptions  of  producer,  consumer  and 
<mposer  communities  in  the  alpine,  forest  and 
atic  ecosystems.  (Woodard-USGS) 
1-12280 


DIES    OF    THE    ATMOSPHERIC    WATER 

,ANCE, 

>rado  State  Univ.,  Ft.  Collins.  Dept.  of  At- 
pheric  Science. 

Rasmussen,  D.  L.  Hadley,  R.  W.  Furman,  and 
K.  Balick. 

liable  from  the  National  Technical  Information 
ice  as  PB-202  696,  $3.00  in  paper  copy,  $0.95 
licrofiche.  Completion  Report,  Environmental 
jurces  Center,  Series  No  24,  Colorado  State 
rersity,  August  1971.  30  p,  14  fig,  tab,  24  ref. 
RR  Project  B-035-COLO  (3). 

:riptors:  'Water  balance,  Cyclones,  Air-earth 
-faces,  'Circulation,  'Climatology,  Hydrologic 
e.  Meteorology,  'Precipitation  (Atmospheric), 
>rado  River  basin. 

atmospheric  water  balance  computation  is 
I  for  two  distinctly  different  kinds  of  applica- 
s  in  this  paper.  First,  the  atmospheric  water 
nee  is  used  to  infer  the  exchange  of  water  at  the 
lis  surface  over  the  upper  Colorado  River 
n.  Thirteen  winter  seasons  (1957-1969)  were 
ied,  twelve-hourly  computations  were  accumu- 
i  from  November  1,  through  April  30  and  the 
Iting  seasonal  accumulation  of  water  was  cor- 
:ed  to  the  succeeding  twelve  months  discharge 
i  the  basin.  The  correlation  between  runoff  and 
imulation  is  r — 0.54.  The  first  seven  years  show 
markably  good  correlation  r — 0.82.  The  final 
years  contain  most  of  the  scatter  r — 0.34. 
:nt  evidence  of  systematic  errors  in  the  mea- 
ment  of  humidity  are  presented  as  a  possible 
e  of  this  deterioration  in  correlation.  The 
nd  application  of  the  water  balance  technique 

centered  on  the  study  of  the  precipitation 
nanisms  within  large  extratropical  cyclone 
n  systems.  The  ratio  of  precipitation  rate  to 
lensation  rate  is  shown  to  be  0.90  for  two  storm 
s.  The  condensation  is  shown  to  be  largely 
ied  at  quite  warm  temperatures  (warmer  than 
is  IOC).  Finally,  a  very  localized  intense  band 
recipitation  is  investigated  and  a  hypothesis 
ented  that  suggests  the  localized  precipitation 
:me  is  related  to  the  dynamic  effects  of  a  low 
I  wind  configuration  initiating  convective  ac- 
h 
-12329 


IE       RESULTS      OF      SINGLE      CLOUD 
OTECHNIC  SEEDING  IN  FLORIDA,  1970, 

ntic  Oceanographic  and  Meteorological  Labs., 
ni,  Fla.,  Experimental  Meteorology  Lab. 
primary  bibliographic  entry  see  Field  03  B. 
-12418 


ONTRIBUTION  TO  THE  OBJECTIVE  AS- 
3MENT  OF  AREAL  RAINFALL  AMOUNTS, 

tute  of  Hydrology,  Wallingford  (England). 
.  Mandeville,  and  J.  C.  Rodda. 
Wellington  Symposium  -  The  Results  of 
:arch  on  Representative  and  Experimental 
ns;  December  1-8,  1970,  New  Zealand:  New 
and  Journal  of  Hydrology,  Vol  9,  No  2,  p  281- 
1970.  II  p,  3  fig,  4  tab,  25  ref. 

:riptors:  'Rain  gages,  'Statistical  methods, 
pth-area-du ration  analysis,  'Distribution  pat- 
i.  Small  watersheds,  Rainfall  disposition, 
yets. 


Identifiers:  'Trend  surface  analysis,  'Experimental 
watersheds. 

The  application  of  trend  surface  analysis  to  the  as- 
sessment of  the  mean  basin  rainfall  is  discussed  and 
results  obtained  by  that  method  are  compared  with 
those  determined  by  the  more  traditional  ap- 
proach. The  method  was  applied  to  records  from 
two  standard  rain  gage  networks  in  representative 
basins  in  contrasting  parts  of  the  United  Kingdom. 
The  River  Ray  catchment  at  Grendon  Underwood 
is  flat  and  dry  by  comparison  with  the  basin  of  the 
River  Rheidol,  which  is  characterized  by  large 
amounts  of  rain  and  considerable  relief.  A  re- 
markably high  percentage  of  the  variance  on  the 
Rheidol  watershed  was  accounted  for;  the  figure  of 
95%  was  exceeded  in  three  cases.  In  contrast,  the 
fit  of  the  surfaces  was  less  successful  in  the  Ray, 
even  when  the  daily  falls  were  grouped  according 
to  the  origin  of  the  rain.  Corrections  for  rain  gage 
errors  could  cause  substantial  alteration  to  patterns 
of  rainfall  distribution,  especially  in  areas  like  the 
Rheidol.  In  fact,  records  from  some  gages  for  some 
of  the  months  suggested  that  highly  anomalous 
readings  were  responsible  for  the  poor  fit  of  the 
trend  surface.  Several  trials  were  made  omitting  the 
suspect  gages;  the  amount  of  variance  accounted 
for  was  increased  and  the  mean  basin  rainfall  esti- 
mate was  made  to  agree  more  closely  with  other 
estimates.  (Knapp-USGS) 
W71-12427 


ECOLOGICAL  STUDY  OF  FUMARIA  VAIL- 
LANTII  LOIS.:  II.  INFLUENCE  OF  CLI- 
MATOLOGICAL  FACTORS  ON  ITS  GERMINA- 
TION AND  VEGETATION  IN  LANGUEDOC, 

For  primary  bibliographic  entry  see  Field  021. 
W71-12521 


ON     AIR-SEA    INTERACTION    IN    THE    KII 
CHANNEL, 

Kyoto  Univ.  (Japan).  Disaster  Prevention  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  02E. 

W71-12628 


LONG-PERIOD  VARIATIONS  IN  THE  OCEAN- 
ATMOSPHERE  SYSTEM, 

Gidrometeorologicheskii        Institut,        Leningrad 

(USSR). 

M.  A.  Valerianova,  and  Ye.  I.  Seryakov. 

Oceanology,  Vol  10,  No  5,  p  590-596,  1970.  7  p,  2 

fig,  I  tab,  4  ref. 

Descriptors:   'Meteorology,   'Climatology,   'Heat 
budget,  'Ocean  circulation,  'Atmospheric  physics. 
Winds,    Synoptic    analysis,    Water    temperature. 
Weather  forecasting. 
Identifiers:  'Ocean-atmosphere  interactions. 

The  long-period  variations  of  atmospheric  circula- 
tion, the  heat  budget  characteristics,  and  water 
temperature  in  the  North  Atlantic  were  analyzed. 
The  main  types  of  distributions  of  the  average 
monthly  pressure  fields,  heat  exchange  com- 
ponents, and  water  temperature  in  the  surface  layer 
were  determined.  Diffrent  types  of  atmospheric  cir- 
culation correspond  to  quite  definite  fields  of  heat 
exchange  components  and  water  temperature.  The 
possibility  of  using  these  patterns  for  qualitative 
forecasts  of  the  thermal  state  in  various  regions  of 
the  North  Atlantic  is  established.  (Knapp-USGS) 
W7I-12652 


ANNUAL     AND     SEASONAL     RAINFALL     IN 
FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  07C. 

W7I-I2666 


DIURNAL  INCIDENCE  OF  RAIN  AND 
THUNDER  AT  ASMARA  AND  ADDIS  ABABA, 
ETHIOPIA, 

Anti-Locust  Research  Centre,  London  ( England). 
D.  E.  Pedgley. 


Meteorological  Magazine,  Vol  100,  No  1 184,  p  66- 
7 1 ,  March  1 97 1 .  1  fig,  2  tab,  5  ref. 

Descriptors:  'Rainfall,  'Thunderstorms,  'Diurnal, 
•Semiarid  climate,  'Convection,  Climatic  data, 
Seasonal,  Circulation. 

Identifiers:  'Ethiopia,  'Anabatic  circulation,  'In- 
solation. 

Evidence  exists  indicating  that  a  large-scale  circu- 
lation, set  up  each  day  over  the  Ethiopian  plateau, 
is  able  to  inhibit  afternoon  convection  over  the  Nile 
plains  of  the  Sudan.  The  existence  of  such  a  circu- 
lation would  imply  a  corresponding  promotion  of 
rainfall  over  the  plateau.  Diurnal  variations  of  rain- 
fall and  thunder  in  Asmara  and  Addis  Ababa  were 
analyzed  on  a  monthly  basis  for  a  5-yr  period 
(1958-1962).  Conventional  data  were  used  for  8 
three-hourly  periods.  Afternoon  peaks  of  both  rain- 
fall and  thunder  coincided  in  both  places,  indicat- 
ing the  dominance  of  daytime  convection  on 
precipitation  development.  Additionally,  Addis 
Ababa  experiences  persistent  non-thundery  rains 
after  midnight  from  stratiform  clouds.  This 
together  with  supportive  evidence  from  the  Nile 
plains,  indicates  that,  apart  from  the  obvious  ef- 
fects of  insolation  on  the  diurnal  incidence  of  rain 
and  thunder,  a  broad-scale  anabatic  circulation 
develops  between  the  Nile  plains  and  the  Ethiopian 
highland.  (Casey-Arizona) 
W71-12737 


DROUGHT  BIBLIOGRAPHY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Silver  Spring,  Md.  Environmental  Data  Ser- 
vice. 

For  primary  bibliographic  entry  see  Field  02A. 
W7 1-1 2793 


METEOROLOGICAL  STUDIES  IN  RELATION 
TO  CLOUD  SEEDING  EXPERIMENTS  OVER 
SOUTH  FLORIDA  IN  1970, 

Miami  Univ.,  Coral  Gables,  Fla.  Rosenstiel  School 

of  Marine  and  Atmospheric  Science. 

J.  J.  Fernandez-Partagas. 

Miami  University,  Rosentiel  School  of  Marine  and 

Atmospheric  Science  Final  Report,  1971.  71  p,  II 

fig,  1  tab,  4  ref.  NOAA  Grant  E-22-7 1-70  (G). 

Descriptors:      'Cloud      seeding,      'Meteorology, 
'Florida,       'Rainfall,       Analytical       techniques, 
Hydrologic  data.  Data  collections,  Radar,  Aerial 
photography,  Synoptic  analysts. 
Identifiers:  'Meteorological  study. 

The  circulation,  synoptic  features  and  large-scale 
rainfall  patterns  which  were  observed  during  the 
cloud  seeding  experiments  over  south  Florida  in 
1970  are  described.  Two  different  seeding  opera- 
tions were  conducted:  one  during  the  month  of 
May  and  the  other  from  June  to  July  19.  The  fol- 
lowing types  of  meteorological  analysis  were  used 
to  depict  the  evolution  of  motion  and  weather  fea- 
tures over  Florida  and  vicinity:  (a)  Streamline  anal- 
ysis, to  obtain  a  multiple-level  representation  of 
horizontal  wind  flow  throughout  the  troposphere, 
(b)  Satellite  pictures,  to  estimate  total  cloud  cover 
and  observe  cloud  patterns  and  their  degree  of  or- 
ganization, (c)  Radar  hourly  presentations,  to  eval- 
uate the  echo  coverage  time-evolution  over  areas 
of  interest  and  (d)  Daily  rainfall  data  from  report- 
ing stations  over  central  and  south  Florida.  Dry 
weather  conditions  prevailed  over  south  and  cen- 
tral Florida  for  much  of  the  month  of  May.  How- 
ever, heavy  precipitation  which  fell  on  the  last 
week  of  the  month  (May  24-31)  was  responsible 
for  large  positive  rainfall  anomalies  over  localized 
regions  for  the  entire  month.  For  the  June  29-July 
19,  period,  individual  synoptic  situations  and  rain- 
fall patterns  correlated  quite  well  on  a  daily  basis. 
Highly  disturbed  weather  conditions  were  generally 
associated  with  troughs  of  low-pressure  whereas  es- 
sentially undisturbed  modes  were  prevalent  under 
marked  anticyclonic  patterns.  (Woodard-USGS) 
W7I-12794 
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THE  USE  OF  SNOW  FENCES  FOR  SHIELDING 
PRECIPITATION  GAGES, 

Wyoming  Univ.,  Laramie. 

P.  A.  Rechard  and  L.  W.  Larson. 

Paper  39th  Annu  Meet,  West  Snow  Conf,  Billings, 

Mont,  Apr  1971.  25  p,  7  fig,  5  tab,  I9ref. 

Descriptors:  *  Precipitation  gages,  *Wind  velocity, 
Accuracy,  Snowfall,  Errors,  'Precipitation  (At- 
mospheric), Meteorology,  Meteorological  data, 
Eddies,  Bibliographies,  Measurement,  *Site  selec- 
tion. Turbulence,  'Snow  gages,  Shielding,  Wind 
(Meteorology),  *  Meteorological  instruments. 
Identifiers:  *Snow  fences. 

Measuring  precipitation  under  all  conditions  is  not 
as  simple  as  placing  a  suitable  container  in  the  open 
to  catch  the  precipitation,  but  is  a  difficult  un- 
dertaking. Accurate  measurement  of  true 
precipitation  at  a  given  point  for  all  conditions  has 
never  been  accomplished  and  probably  never  will 
be.  The  catch  of  precipitation  gages  is  affected  by 
many  variables,  the  most  important  being  wind. 
Wind  velocity  strongly  influences  gage  catch,  and  a 
decrease  in  catch  generally  results  from  an  increase 
in  velocity.  Results  of  investigating  the  possibility 
of  shielding  precipitation  gages  from  adverse  wind 
effects  by  using  artificial  wind  barriers  such  as  snow 
fences  are  reported.  Preliminary  data  analysis  in- 
dicates that:  ( 1 )  under  windy  conditions,  an 
unshielded  precipitation  gage  will  catch  about  one- 
third  of  the  standard  snowfall;  (2)  a  gage  with  the 
orifice  protected  by  an  Alter  shield  or  with  site  pro- 
tection by  a  snow  fence  will  catch  about  two-thirds 
of  the  standard;  and  (3)  a  gage  with  the  orifice  and 
site  protected  will  catch  about  the  equivalent  snow- 
fall of  the  standard.  (USBR) 
W71-12891 


PROJECT       SKYWATER:       METEOROLOGY 
MEETS  ECOLOGY, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  03B. 

W71-12898 


MAN-MADE  CLIMATIC  CHANGES, 

Maryland    Univ.,    College    Park.    Inst,    of    Fluid 

Dynamics  and  Applied  Mathematics. 

Helmut  E.  Landsberg. 

Science,  170(3964):  1265-1274.  Illus.  1970. 

Identifiers:  Balance,  Carbon,  Climate,  Climatic,  Dl, 

Man,     Micro,    Oxide,    Radiation,    Urbanization, 

Vapor,  Water. 

Natural  climatic  fluctuations,  even  those  of  recent 
years,  cover  a  considerable  range.  They  can  be 
characterized  as  a  'noise'  spectrum  which  masks 
possible  global  effects  of  man-caused  increases  of 
atmospheric  C02  and  particulates.  Local  modifica- 
tions, either  deliberate  or  inadvertent,  measurably 
affect  the  microclimate.  Some  artificial  alterations 
of  the  microclimate  are  beneficial  in  agriculture. 
Among  the  unplanned  effects,  those  produced  by 
urbanization  on  local  temperature  and  on  wind 
field  are  quite  pronounced.  The  influences  on  rain- 
fall are  still  somewhat  controversial,  but  effects 
may  extend  considerably  beyond  the  confines  of 
metropolitan  areas.  They  are  the  result  of  water 
vapor  released  by  human  activity  and  of  the  in- 
fluence of  condensation  and  freezing  nuclei 
produced  in  overabundance  by  motor  vehicles  and 
other  combustion  processes.  Therefore  it  appears 
that  on  the  local  scale  man-made  influences  on  cli- 
mate are  substantial  but  that  on  the  global  scale 
natural  forces  still  prevail.  Obviously  this  should 
not  lead  to  complacency.  The  potential  for 
anthropogenic  changes  of  climate  on  a  larger  and 
even  a  global  scale  is  real.  At  this  stage  activation 
of  an  adequate  worldwide  monitoring  system  to 
permit  early  assessment  of  these  changes  is  urgent. 
This  statement  applies  particularly  to  the  surveil- 
lance of  atmospheric  composition  and  radiation 
balance  at  sites  remote  from  concentrations  of 
population,  which  is  now  entirely  inadequate.  Man- 
made  aerosols,  because  of  their  optical  properties 
and  possible  influences  on  cloud  and  precipitation 
processes,  may  constitute  a  more  acute  problem 


than  C02.  Many  of  their  effects  are  promptly 
reversible;  hence,  one  should  strive  for  elimination 
at  the  source.  Over  longer  intervals,  energy  added 
to  the  atmosphere  by  heat  rejection  and  C02  ab- 
sorption remain  matters  of  concern.-- Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W7 1-1  3024 
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PALEOMAGNET1C  CHRONOLOGY  OF 
PLIOCENE-EARLY  PLEISTOCENE  CLI- 
MATES AND  THE  PLIO-PLEISTOCENE  BOUN- 
DARY IN  NEW  ZEALAND, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography;  and  Victoria  Univ.  (New  Zealand). 

Dept.  of  Geology. 

J.  P.  Kennett,  and  N.  D.  Watkins. 

Science,  Vol  1 7 1 ,  No  3968,  p  276-279,  January  22, 

1971.  4  p,  3  fig,  36ref.  NSF  Grants  GA  13092  and 

GA  27092. 

Descriptors:  'Glaciation,  •  Pleistocene  epoch, 
*Quarternary  period,  *Paleoclimatology,  Climates, 
Climatology,  Polar  regions,  Glaciers,  Ice, 
Meteorology,  Bedrock,  Stratigraphy,  Cenozoic 
Era,  Tertiary  period,  Marine  geology,  Sedimenta- 
tion, Microbiology,  Microorganisms,  Temperature, 
Marine  microorganisms.  Protozoa. 
Identifiers:  *New  Zealand,  Pliocene  epoch,  Paleon- 
tology, *Foraminifera,  Micropaleontology. 

The  possibility  is  discussed  that  the  initial  cooling 
date  that  ushered  in  the  Pleistocene  Glacial  Epoch 
in  the  New  Zealand  area  occurred  at  a  much  earlier 
time  than  is  generally  believed.  A  definite  but 
gradual  climatic  cooling  period  began  to  take  place 
earlier  than  the  Pleistocene,  thereby  establishing 
the  beginning  of  the  Glacial  Epoch  in  New  Zealand 
well  into  the  middle  Pliocene.  Biostratigraphic, 
paleoclimatic,  and  oxygen  isotope  studies  tend  to 
indicate  that  cold  phases  or  climatic  oscillations 
took  place  well  before  the  Pleistocene.  Geologic 
field  work  consisted  in  taking  cores  in  6 1  specific 
locations  along  the  Makara  and  Mangaopari  Rivers 
near  where  they  join  some  35  miles  east  of  Welling- 
ton, N.Z.  These  cores  represent  a  remarkably 
complete  stratigraphic  sequence  of  marine  tertiary 
and  quarternary  strata  which  when  studied  on  the 
basis  of  micro  fossil  evidence  tends  to  support  this 
Pre-Pleistocene,  middle  Pliocene  temperature 
oscillation  theory.  (Glasby-USGS) 
W7 1-1 2267 


THE  INFLUENCE  OF  CLAYS  ON  WATER  AND 
ICE  IN  ROCK  PORES,  PART  1.  QUANTITA- 
TIVE COLD  DIFFERENTIAL  THERMAL 
ANALYSIS, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.Y.  Dept.  of 
Geology. 

James  R.  Dunn,  and  Peter  P.  Hudec. 
Available  as  PB-197  148  from  Nat.  Tech.  Inf.  Ser- 
vice, Springfield,  Va.  22151,  price  $3.00  printed 
copy;  $0.95  microfiche.  New  York  State  Depart- 
ment of  Public  Works,  Bureau  of  Physical 
Research  Report,  February  1965.  14  p,  12  fig.  N.Y. 
Dept.  Public  Wks.  Research  Contract  No.  H.  C. 
7402. 

Descriptors:  'Thermal  properties,  'Water,  *Ice, 
•Rocks,  'Pores,  Analytical  techniques.  Clays, 
Hydrology,  Thermometers,  Groundwater,  Model 
studies,  Instrumentation,  Laboratory  tests. 
Identifiers:  Thermal  analysis.  Cold  differential, 
Rock  pores. 

Unique  quantitative  cold  differential  thermal  anal- 
ysis (electrocalorimetric)  equipment  has  been  con- 
structed at  Rensselaer  Polytechnic  Institute  for  the 
purpose  of  studying  one  phase  of  the  nature  of 
water  and  ice  in  rock  pores.  The  temperature  of 
freezing,  the  heat  of  freezing  and  the  nature  of 
freezing  water  in  rock  can  be  systematically 
analyzed  for  the  first  time  with  this  unit.  The  DTA 
(differential  thermal  analysis)  equipment  is  capa- 
ble of  detecting  the  freezing  of  0.001%  water  in  an 


average  40  gram  rock  sample  or  a  temperature  dif- 
ferential of  0.001  degree  C.  The  construction  mi 
calibration  of  the  DTA  equipment  and  correction 
for  variations  of  heat  or  freezing  water  with  numbe 
of  degrees  of  supercooling  and  for  variations  of 
specific  heat  and  conductivity  are  described  is 
detail.  Typical  temperature  differential  traces  art 
described  and  interpreted.  (Woodard-USGS) 
W7I-I2281 


SNOW  COVER  AND  WINTER  SOIL  TEMPERA- 
TURES  AT  ST.  PAUL,  MINNESOTA, 

Minnesota  Univ.,  Minneapolis.  Water  Resource 
Research  Center. 
Donald  G.  Baker. 

Available  from  the  National  Technical  Informatiot 
Service  as  PB-202  625,  $3.00  in  paper  copy,  $0.9! 
in  microfiche.  Minnesota  Water  Resource 
Research  Center,  St.  Paul,  Bulletin  37,  June  1971, 
24  p,  7  fig,  4  tab,  5  ref.  OWRR  Project  B-005 
MINN  (3). 

Descriptors:  'Soil  temperature,  'Snow  cover, 
•Isotherms,  Minnesota,  Soil  moisture,  Soil,  Vegeta 
tion,  Thermocouples,  Frost,  Winter. 
Identifiers:  'Heating  degree  days,  'Soil  freezinj 
rate,  'Radiation  regime,  'Soil  freezing  depth,  Soi 
thermal  conditions,  'St.  Paul  (Minn). 

The  objectives  of  this  study  of  winter  soil  tempera 
tures  under  a  sod  cover  were  to  show  the  configura 
tion  of  the  soil  isotherm  patterns,  in  particular  tha 
of  oC,  and  to  determine  which  soil  thermal  charac 
teristics  can  be  estimated  by  the  snow  cover.  Tin 
temperature  data  were  obtained  at  the  Universit;, 
of  Minnesota  Agricultural  Experiment  Station  plot: 
on  the  St.  Paul  Campus  with  copper-constantai 
thermocouples  during  the  winters  of  1961-61, 
through  1968-69.  Based  upon  the  depth  and  per, 
sistence  of  the  snow  cover  there  were  in  effect '. 
kinds  of  winters:  one  with  deep  and  persistent  snov 
cover,  one  with  very  little  snow  cover  and  all  othe 
winters.  There  was  a  close  relationship  between  tin 
kinds  of  winters  and  the  maximum  depth  to  whicl. 
the  oC  isotherm  penetrated,  and  a  fair  relationshi| 
to  the  rate  of  movement  of  the  oC  isotherm  into  tilt 
soil.  The  combination  of  type  of  winter  (snov 
depth  and  duration)  with  cumulative  heatin; 
degree  days  proved  to  be  a  simple  and  effectivi 
means  of  predicting  the  maximum  freezing  depth 
(Walton-Minnesota) 
W71-12319 


RATIONALIZATION  OF  A  SNOW  MEASURE 
MENT  NETWORK, 

For  primary  bibliographic  entry  see  Field  07A. 
W7 1-12394 


METHOD  OF  MEASURING  THE  CORREC 
VALUES  OF  SOLID  ATMOSPHERH 
PRECIPITATION, 

L.  R.  Struzer. 

Translated   from  Transactions  of  the   Voyeyko 

Main  Geophysical  Observatory  (Trudy  GGO),  Nc 

244,  1969,  pp.  41-47.  Soviet  Hydrology:  Select* 

Papers,  No  6,  p  560-565,  1969.  6  p,  3  fig,  3  tab, 

ref. 

Descriptors:      'Precipitation     gages,     'Snowfal 
'Calibrations,  'Instrumentation,  'Data  processing 
Analytical   techniques,  Winds,  Variability,  Tem 
perature,  Snow  surveys. 
Identifiers:  USSR,  Snow  gages. 

The  amount  of  solid  precipitation  corrected  fc 
wind  can  be  obtained  by  multiplying  the  measure 
amount  by  the  wind  coefficient  for  solid  precipitt 
tion.  The  magnitude  of  the  coefficient  depends  o 
wind  velocity  at  the  level  of  the  precipitation  gag 
receiver  and  on  air  temperature.  The  correction 
readily  simplified  by  constructing  a  graph  (or  U 
ble)  of  the  function.  Data  of  seven  stations  for  8 
months  were  used  to  check  the  method.  E> 
perience  with  investigations  of  wind  errors  show 
that  about  150-200  station-months  are  required  t 
obtain  sufficiently  reliable  curves.  Therefore,  tb 


ilts  obtained  are  preliminary.  The  effect  of  er- 
.  on  the  results  of  measurements  decrease  with 
increasing  amount  of  precipitation  collected 
with  increasing  time  over  which  the  precipita- 
sum  is  determined.  (Knapp-USGS) 
1-12395 


■ERIMENTAL  STUDIES  OF  RAINFALL  RU- 
FF FORMATION  UNDER  PERMAFROST 
EDITIONS, 

rometeorologicheskii  Institut,  Odessa  (USSR). 
D.  Gopchenko.  - 

islated  from  Meteorology,  Climatology  and 
rology  (Meteorologiya,  klimatologiya  i 
ologiya).  No.  5,  1969,  pp.  218-223.  Soviet 
rology:  Selected.  Papers,  No  6,  p  589-592, 
9. 4  p.  2  fig,  2  tab,  2  ref. 

criptors:   *  Rainfall-runoff  relationships,  *Per- 

rost,  'Frozen  ground,  *Frozen  soils,  Infiltra- 

,  Overland  flow.  Thawing,  Permeability,  An- 

dent  precipitation.  Soil   moisture,  Simulated 

fall.  Model  studies,  On-site  investigations,  On- 

tests. 

itifiers:  'USSR. 

genetic  approach  to  runoff  determination 
lires  establishing  genetic  runoff  formation  pat- 
s.  Most  observations  cover  only  the  largest 
rs,  permitting  analysis  only  of  the  resultant  ef- 
of  several  factors.  A  detailed  analysis  of  runoff 
lation  processes  is  possible  only  on  the  basis  of 

for  small  catchments.  Experimental  investiga- 
s  were  conducted  in  the  basin  of  Sumginskiy 
>k  and  consisted  of  sprinkling  plots  measuring  I 
m.  The  basin  area  of  the  brook  is  0.72  sq  km,  of 
:h  58%  is  occupied  by  swamps  and  42%  by 
St.  Near  the  brook  channel,  permafrost  in  the 
nps  was  found  directly  under  the  moss  layer, 
upslope  the  depth  of  thawing  gradually  in- 
sed  to  0.6-0.7  m  at  mid-slope.  In  open  areas 
in  the  forest,  permafrost  was  found  at  1.5  m  or 
>er.  Rainfall  depth  needed  to  induce  runoff 
;ed  from  1.0  to  85  mm,  depending  on  the 
inal  soil  moisture  content,  location  of  the  plots 
he  slope,  the  thickness  of  the  moss  cover,  and 
Fall  intensity.  The  lowest  initial  losses  were 
rded  on  parts  of  the  slope  nearest  to  the  brook 
mel  that  are  occupied  by  swamps.  The  water 
tery  rate  to  the  plots  had  practically  no  effect 
nitial  losses  from  the  swamps.  The  traveltime 
:s  from  2  to  7  m/hr  in  the  swamps  and  depends 
lly  on  slope.  The  difference  between  the 
etimes  in  the  forest  and  waterlogged  areas  is 
ingly  small.  This  indicates  that  the  filtration 
terties  of  the  plant  mat  of  bogs  and  of  the  forest 
r  are  practically  the  same.  ( Knapp-USGS ) 
-12399 


)ROCHEMISTRY  OF  THE  COAST  OF  EAST 
"ARCTICA  (PRAVDA  COAST  AREA),  COM- 
PLICATION 1, 

okhimicheskii         Institut,         Novocherkassk 

SR). 

..  Matveyev. 

islated        from        Hydrochemical       Materials 

Irokhimicheskiye   materialy).   Vol.    50,    1969, 

5-15.  Soviet  Hydrology:  Selected  Papers,  No  6, 

2-602,  1969.  I  I  p,  2  fig.  4  tab,  33  ref. 

:riptors:  'Water  chemistry,  'Precipitation  ( At- 
pheric),       'Sampling,       'Antarctic,       Snow, 
chemistry.  Water  analysis.  Chemical  analysis. 
I  regions.  Chemistry  of  precipitation, 
tifiers:  'USSR,  'Antarctica. 

of  the  main  tasks  of  hydrochemical  research 
he  continent  of  Antarctica  was  to  study  the 
nical  composition  of  snow,  ice  and  precipita- 

To  obtain  more  complete  information  on  the 
nistry  of  atmospheric  and  glacial  waters  with 
vance  for  the  effect  of  the  climate  and  ice-  and 
'-free  land  areas  on  their  composition, 
ipitation  samples  were  collected  at  Oazis  Sta- 
(between  June  and  October  1958),  as  well  as 
v,  meltwater  and  ice  samples  in  the  vicinity  of 
ly  and  in  all  the  areas  of  operation  of  the  ex- 


pedition on  the  coast.  The  samples  were  taken  on 
the  ice  slope  (to  the  23-km  mark  to  the  south  of 
Mirny),  near  the  West  Ice  Shelf  (at  a  point  close  to 
66  deg  S,  88  deg  E),  on  the  dome  of  Dry  gals  ki 
Island  90  km  to  the  north  of  Mirny,  and  in  several 
other  coastal  areas.  In  all,  140  samples  were  col- 
lected and  analyzed  in  the  chemical  laboratory  at 
Mirny  during  the  Third  Continental  Soviet  Antarc- 
tic Expedition.  In  10  months  of  observation  in 
1958,  the  mineralization  of  individual  precipitation 
samples  at  Mirny  varied  from  3.3  to  260.8  mg/liter. 
In  60%  of  all  precipitation  the  sum  of  ions  ranges 
from  5  to  20  mg/liter.  (Knapp-USGS) 
W7 1-12400 


HYDROCHEMISTRY  OF  THE  COAST  OF  EAST 
ANTARCTICA  (PRAVDA  COAST  AREA),  COM- 
MUNICATION 2.  VARIATIONS  IN  THE 
CHEMICAL  COMPOSITION  OF  PRECIPITA- 
TION, 

Gidrokhimicheskii         Institut,         Novocherkassk 
(USSR). 
A.  A.  Matveyev. 

Translated  from  Hydrochemical  Materials 
(Gidrokhimicheskiye  materialy).  Vol.  50,  1969, 
pp.  16-37.  Soviet  Hydrology:  Selected  Papers,  No 
6,  p  602-618,  1969.  1 7  d,  5  fig,  6  tab,  22  ref. 

Descriptors:  'Water  chemistry,  'Precipitation  (At- 
mospheric),      'Sampling,       'Antarctic,       Snow, 
Geochemistry,  Water  analysis.  Chemical  analysis. 
Cold  regions,  Chemistry  of  precipitation. 
Identifiers:  'USSR,  'Antarctica. 

The  results  of  investigations  during  the  IGY  and 
after  yielded  extensive  information  on  the  struc- 
ture, climate,  and  evolution  of  the  snow  and  ice 
cover  of  the  sixth  continent.  Completely  new  data 
were  obtained  in  many  scientific  disciplines,  in- 
cluding hydrochemistry.  There  is  a  definite  rela- 
tionship between  the  chemical  composition  of  at- 
mospheric precipitation  over  the  continent  and  at- 
mospheric circulation  in  the  Antarctic.  This  is 
evidenced  by  data  on  the  change  in  the  mineraliza- 
tion of  precipitation  and  the  ratio  of  the  ingredients 
in  it  during  the  passage  of  cyclones  over  the  obser- 
vation area.  The  average  monthly  mineralization  of 
precipitation  on  the  coast  is  associated  with  the 
position  of  the  drift  ice  edge.  The  average  monthly 
mineralization  of  coastal  precipitation  (according 
to  10  months  of  observation  at  Mirny)  is  close  to  22 
mg/liter.  CI  and  Na  ..  K  predominate  in  the  chemi- 
cal composition.  Sea  salt  particles  play  the  major 
role  in  the  formation  of  the  chemical  composition 
of  snow  in  all  parts  of  Antarctica.  The  differentia- 
tion of  the  initial  composition  of  marine  aerosols 
that  occurs  at  the  ocean— atmosphere  boundary 
and  in  the  atmosphere  over  the  continent  produces 
the  observed  differences  in  the  composition  of 
snow  in  its  various  climatic  zones.  ( Knapp-USGS ) 
W7I-I240I 


LOCAL  SNOW  DISTRIBUTION  IS  NOT  A 
FUNCTION  OF  LOCAL  TOPOGRAPHY  UNDER 
CONTINUOUS  TREE  COVER, 

Canadian  Forestry  Service,  Edmonton  (Alberta). 
R.  H.  Swanson. 

In:  Wellington  Symposium  -  The  Results  of 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology,  Vol  9,  No  2,  p  292- 
298,  1970.  7  p,  2  fig,  2  tab,  2  ref. 

Descriptors:  'Snowpacks,  'Snow  management, 
•Distribution  patterns,  'Variability,  Statistical 
methods.  Groundwater  recharge,  Forest  manage- 
ment. Water  management  (Applied),  Forestry,  Ru- 
noff, Snow  cover.  Snow  surveys. 
Identifiers:  'Alberta  (Canada),  'Experimental 
watersheds. 

Timber  management  to  enhance  water  values  is  a 
desirable  practice.  Vast  timbered  areas,  such  as  the 
Forest  Reserves  of  Alberta,  cannot  be  managed  to 
too  fine  a  degree  under  the  present  economic  con- 
ditions. Therefore,  general  guidelines  are 
proposed.  The  enhancement  of  local  groundwater 
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recharge  systems  through  snow  accumulation 
management  is  a  desirable  practice  for  the  approxi- 
mately 6,000  square  miles  of  lodgepole  pine  and 
mixed  aspen  timber  types  of  the  Forest  Reserve. 
This  topographically  and  vegetatively  uniform  area 
is  one  of  low  surface-water  discharge,  but  high  im- 
portance in  groundwater  recharge.  Results  of  snow 
measurements  made  in  Deer  Creek  experimental 
basin  suggest  that  topographic  features  do  not  in- 
fluence snow  distribution.  Slope  and  crown  closure 
are  also  nonsignificant.  None  of  the  usually  mea- 
sured topographic  features  are  very  useful  in  ex- 
plaining snow  accumulation  variance.  Local  snow 
accumulation  is  not  a  function  of  local  topography 
under  a  continuous  vegetative  cover,  and  general 
management  guidelines  can  be  drawn  up  without 
regard  to  topographic  variables.  (Knapp-USGS) 
W71-12428 


NEW  METHODS  OF  MEASURING  WATER 
EQUIVALENT  OF  SNOW  PACK  FOR  AUTO- 
MATIC RECORDING  AT  REMOTE  MOUNTAIN 
LOCATIONS, 

Idaho    Univ.,   Moscow.    Engineering   Experiment 

Station. 

C.  C.  Warnick,  and  V.  E.  Penton. 

Journal  of  Hydrology,  Vol  13,  No  3,  p  201-215, 

July  1971.  10  fig,  32  ref. 

Descriptors:  'Nuclear  moisture  meters,  'Water 
equivalent,  'Snow  surveys,  'Telemetry,  'Instru- 
mentation, Data  transmission,  Snowpacks,  Water 
yield,  Snow  management,  Runoff  forecasting. 
Gamma  rays.  Radioactivity  techniques,  Electrical 
studies.  Precipitation  gages. 
Identifiers:  Snowpack  gages. 

In  the  past  decade  there  have  been  several  research 
efforts  in  the  United  States  to  develop  a  method  of 
measuring  the  water  equivalent  (total  water  con- 
tent) of  a  snow  pack  that  will  allow  the  automatic 
recording  and  transmission  of  the  record  from 
remote  mountain  locations.  The  methods  include: 
( 1 )  an  electrical  method  utilizing  capacitance  pro- 
perties of  the  snow  between  two  electrically-insu- 
lated electrodes  projecting  up  through  the  snow 
pack;  (2)  a  radioisotope  snow  guage  that  utilizes 
the  attenuation  of  gamma  rays  between  a  source 
positioned  above  the  snow  pack  and  a  counting 
system  at  the  snow-ground  interface;  and  (3)  a 
pressure  pillow  in  which  the  change  in  pressure 
within  a  fluid-filled  flat  pillow  reflects  the  weight  of 
the  snow  directly  above  the  pillow.  The  accuracy  of 
the  gauges  is  discussed  as  well  as  the  location  of  use 
and  experimentation,  and  the  method  of  recording 
and  transmitting  the  record.  The  object  has  been  to 
improve  on  the  system  of  manual  measurements 
hitherto  employed.  (Knapp-USGS). 
W7  1-12460 


THE  ORIGIN  OF  MASSIVE  ICY  BEDS  IN  PER- 
MAFROST, WESTERN  ARCTIC  COAST, 
CANADA, 

British  Columbia  Univ.,  Vancouver.  Dept  of  Geog- 
raphy. 

J.  Ross  Mackay. 

Canadian  Journal  of  Earth  Sciences,  Vol  8,  No  4,  p 
397-422,  April  1971.21  fig,  8  tab,  58  ref. 

Descriptors:    'Permafrost,   'Ice,   'Arctic,   Frozen 
ground.  Frozen  soils.  Water  sources.  Cold  regions, 
Soil    mechanics.    Crystallization,    Freezing,    Pore 
pressure,  Soil  water  movement. 
Identifiers:  'Ice  lenses. 

Massive  beds  of  ground  ice  exist  along  the  arctic 
coastal  plain  east  of  the  Alaska-Yukon  boundary 
for  a  distance  of  at  least  500  km.  The  massive 
gound  ice  can  be  seen  in  both  undisturbed  and  gla- 
cially disturbed  Pleistocene  sediments.  An  ex- 
amination of  several  thousand  seismic  shot  hole 
logs,  from  drill  holes  of  15  to  35  m  in  depth,  also 
corroborates  the  widespread  occurrence  of  ground 
ice.  The  icy  beds  typically  have  an  ice  content, 
defined  in  terms  of  the  weight  of  ice  to  dry  soil,  in 
excess  of  200%  for  sections  as  much  as  35  m  thick. 
A  theory  is  presented  which  suggests  that:  the  ice  is 
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of  segregation  origin;  the  source  of  excess  water  is 
from  the  expulsion  of  groundwater  during  the 
freezing  of  sands;  and  high  pore  water  pressures, 
favorable  to  ice  segregation,  developed  beneath  an 
aggrading  impermeable  permafrost  cover.  Per- 
mafrost aggradation  may  have  occured  either  on  an 
exposed  sea  floor  during  a  period  of  sea  level 
lowering  which  would  have  accompanied  a  glacier 
advance,  or  following  a  warm  interval  in  which 
there  had  been  deep  thaw.  Similarities  in  the  origin 
of  pingo  ice  and  massive  ice  are  discussed.  ( Knapp- 
USGS) 
W7I-12464 


AMBIGUOUS    'GLACIAL'    STRIAE    FORMED 
NEAR  WATERBODIES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Geography. 
AG.  McLellan. 

Canadian  Journal  of  Earth  Sciences,  Vol  8,  No  4,  p 
477-479,  April  1971.3  fig,  8  ref. 

Descriptors:  *  Scour,  *lce,  *  Erosion,  'Iced  lakes, 
•Lake        ice,        Beach        erosion.        Cryology, 
Geomorphology,  Sedimentary  structures. 
Identifiers:  Ice  ramparts.  Lake  ice  striae. 

Striations  indistinguishable  from  glacial  striations 
are  formed  by  boulders  pushed  shorewards  by  lake 
ice.  Thus  striations  alone  do  not  provide  unequivo- 
cal evidence  for  the  direction  of  movement  of  con- 
tinental ice  sheets.  These  striations  cannot  be 
distinguished  from  true  glacial  striations.  Chatter - 
marks  and  curvilinear  striations  formed  by  boul- 
ders can  also  be  found.  The  striations  appear  to 
radiate  from  the  center  of  the  widest  adjacent 
stretch  of  water,  as  do  the  troughs  behind  the  ice 
push  boulders,  except  on  a  few  small  islands  where 
they  and  the  troughs  radiate  on  all  directions.  On 
some  rough  bedrock  surfaces  the  striations  of  the 
'icepush'  boulders  are  no  more  than  ephemeral 
chalky  scratches.  The  different  degrees  of  incision 
of  the  striations  suggest  differences  in  pressure,  and 
thus  that  there  may  be  more  than  one  mechanism 
whereby  ice-push  effects  can  be  produced.  (K- 
napp-USGS) 
W71-12466 


VEGETATIONAL  PATTERN  NEAR  ALPINE 
TIMBERLINE  AS  AFFECTED  BY  FIRE-SNOW- 
DRIFT  INTERACTIONS, 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  04C. 
W71-12514 


PARTICLE  SIZE  SORTING  OF  PROGLACIAL 
EOLIAN  MATERIALS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
D.  P.  Franzmeier. 

Soil  Sci  Soc  Amer  Proc.  34  (6):  920-924.  Illus. 
Map.  1970. 

Identifiers:  Dunes,  Eolian,  Glacial,  Loess,  Materi- 
als, Particle,  Pro,  Size,  Sorting. 

A  theory  that  there  is  a  critical  size  separating  par- 
ticles moved  by  saltation  from  those  carried  in 
suspension  was  tested  in  proglacial  deposits  near 
the  Wabash  and  White  Rivers  in  Indiana.  Here  the 
westerly  winds  of  glacial  times  piled  the  sand  by  sal- 
tation into  a  band  of  dunes  and  carried  the  silt  in 
suspension  and  deposited  it  as  loess  east  of  the 
dunes.  Soil  C  horizons  were  sampled  in  transects 
across  the  dune  and  loess  belts  of  both  areas  and 
were  analyzed  for  particle  size  using  narrow  size  in- 
tervals. In  both  areas  a  zone  between  40  micro  and 
80  micro  diameter  separates  dune  sand  from  loess. 
Between  these  limits  the  dune  sands  and  loess  are 
more  than  94%  exclusive  of  each  other.  Glacial  till 
that  is  representative  of  the  source  of  outwash, 
which,  in  turn,  is  the  source  of  the  eolian  deposits, 
contains  much  40  to  80  micro  material.  This  size 
fraction,  however,  is  practically  missing  from  both 
the  dunes  and  the  loess.  Apparently  this  fraction 
was  selectively  removed  by  wind  or  by  water  and 
deposited  elsewhere. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W7I-I2575 


METHODS    FOR    STUDYING    FROZEN    PEAT 

AND    MINERAL    SOILS   OF   THE    KARELIAN 

ASSR    (Metody    Issledovaniy    promerzayushchlkh 

torfyanykh  i  mlneral'nykh  pochvogruntov  Karel'- 

skoy  ASSR), 

Akademiya  Nauk  SSSR,  Petrozavodsk.   Karelskii 

Filial. 

I.  M.  Nesterenko. 

Meteorologiya  i  Gidrologiya,  No  3,  p  58-64,  March 

1971.  4  fig,  I  tab,  5  ref. 

Descriptors:  'Frozen  soils,  *Peat,  •Permafrost, 
•Soil  physical  properties,  'Freezing,  Cold  regions, 
Frozen  ground,  Thawing,  Infiltration,  Bulk  density. 
Moisture  content,  Water  yield,  Seasonal,  Cores, 
Core  drilling.  Sampling,  Instrumentation. 
Identifiers:  'USSR,  Karelian  ASSR,  Mineral  soils, 
Moisture  capacity,  Ice  drills,  Permafrost  recording 
gages,  Depth  of  freezing. 

The  absence  of  strict  mathematical  relationships 
between  water-physical  properties  of  soils  during 
their  freezing  is  largely  the  result  of  a  combination 
of  two  factors:  ( 1 )  the  regorous  conditions  of 
winter  field  work;  and  (2)  the  inadequacy  of 
present-day  instrument  performance.  To  study  the 
processes  occurring  in  soils  during  their  freezing 
and  thawing,  investigations  were  made  of  several 
water-physical  properties  of  frozen  peat  and 
mineral  soils  of  the  Karelian  ASSR.  The  soil  pro- 
perties examined  included  bulk  density,  moisture 
content,  water  yield,  the  coefficient  of  infiltration 
and  the  depth  of  freezing.  Graphs  constructed  for 
determining  the  bulk  density  and  moisture  content 
of  frozen  soils  in  percent  by  volume  made  it  possi- 
ble to  facilitate  and  refine  water  balance  estimates 
for  a  winter  period.  Three  instruments  used  to 
study  frozen  soils  were  described:  ( 1 )  a  fisherman's 
ice  drill  for  sampling  the  moisture  content  of  frozen 
peat  and  clay  soils;  (2)  a  circular  ice  drill  for  ob- 
taining core  samples  of  frozen  peat  and  clay  soils 
with  an  undisturbed  structure;  and  ( 3 )  a  permafrost 
recording  gage  for  recording  the  freezing  depth  of 
water  in  a  tube.  The  methods  and  instruments 
reviewed  will  contribute  to  a  better  understanding 
of  the  character  of  moisture  redistribution  in  upper 
soil  layers  and  to  development  of  improved 
techniques  for  controlling  undesirable  processes  in 
soils.  (Josefson-USGS) 
W71-12610 


THE  MEIGHEN  ICE  CAP,  ARCTIC  CANADA: 
ACCUMULATION,  ABLATION  AND  FLOW, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Polar  Continental  Shelf  Project. 
W.  S.  B.  Patterson. 

Journal  of  Glaciology,  Vol  8,  No  54,  p  341-352, 
October  1969.  4  fig,  7  tab,  18  ref. 

Descriptors:    *Glaciers,    'Regimen,    'Movement, 
Ablation,    Snowfall,    Statistical    methods.    Water 
balance.  Topography,  Arctic,  Surveys. 
Identifiers:  Meighen  Ice  Cap  (Canada). 

Accumulation  on  the  Meighen  Ice  Cap  appears  to 
be  about  normal  for  the  region,  but  ablation  seems 
abnormally  low.  Statistical  analyses  of  several 
years'  data  reveal  the  following  trends:  accumula- 
tion increases  towards  the  north;  ablation 
decreases  with  increase  of  elevation,  decreases 
towards  the  north  and  west,  and  is  greater  on  south- 
facing  slopes  than  elsewhere.  Because  ice  move- 
ment is  very  small,  these  trends  explain  the  surface 
topography  of  the  ice  cap  quite  well.  Other  topics 
discussed  are  the  significance  of  changes  in  the 
margins  of  a  stagnant  ice  cap,  and  the  rate  at  which 
net  mass  balance  changes  with  elevation.  (Knapp- 
USGS) 
W7I-12622 


AREAL  SNOW  COVER  AND  DEPOSITION  OF 
SNOWMELT  RUNOFF  IN  CENTRAL 
COLORADO, 

Forest  Service,  Fort  Collins,  Colo.  Rocky  Moun- 
tain Forest  and  Range  Experiment  Station. 
Charles  F.  Leaf. 

Forest  Service  Research  Paper  RM-66,  March 
1971.  19  p,  1 6  fig,  9  tab,  2 1  ref. 


Descriptors:    *Water    yield,    'Snowmelt,    *Sno 

cover,  'Forest  management,  •Lumbering, 

cutting,    Water    management    (Applied), 

supply,  Water  conservation,  Water  balance,  Ru 

forecasting. 

Identifiers:  •  Experimental  watersheds,  Fraser  I 

perimental  Forest  (Colo). 


•SlK, 

Y  L. 
ser  E 


A  real  snow-cover  depletion  and  resultant  snownc 
and    water    yield    were    studied    on    three    sou 
watersheds  in  the  Fraser  Experimental  Forest  Hi) 
water   yield  efficiencies   were  observed   on  t» 
watersheds  which  had:  ( 1 )  almost  complete  tno 
cover  when  seasonal  snowmelt  rates  on  all  maj  ! 
aspects  were  maximum;  (2)  a  delayed  and  she  j 
snow-cover  depletion  season;  and   (3)   modera 
recharge    and    evapotranspiration    losses     Wat 
yield  efficiency  in  one  watershed  with  low-elev  | 
tion  south  slopes  was  least.  In   1969,  streamflc  | 
from  the  drainage  area  on  this  basin  below  9,8:  ' 
feet  was  less  than  30  percent  of  that  generated  fro  I 
above  this  elevation.  Fourteen  years  of  compar 
tive  streamflow  indicated  that  water  yields  from  ti  j 
low-elevation  subdrainage  can  vary  from  near  ze 
in  poor  runoff  years  to  a  maximum  during  gcx 
years  of  about  50  percent  of  the  flow  generati 
from    the    high-elevation    subdrainage.    (Knap 
USGS) 
W7  1-1 2624 


BARIC   'POLAR   TIDE'   AND  ITS   INFLUENC 

ON  THE  ICE  CONDITIONS  IN  ARCTIC  SEAS,. 

Arkticheskii      I      Antarkticheskii      Nauchno-U. 

ledovatelskii  Institut,  Leningrad  (USSR). 

Z.  M.  Gudkovich,  E.  I.  Sarukhanyan,  and  N.  P. 

Smirnov. 

Oceanology,  (USSR),  Vol   10,  No  3,  p  324-33 

December  1970.  9  p,  5  fig,  1  tab,  1 1  ref. 

Descriptors:  'Atmospheric  physics,  'Climatolog, 
•Arctic,   'Geophysics,   'Sea  ice.  Weather,  Ter 
perature,    Ocean    circulation,    Meteorology,    A 
mospheric  pressure,  Arctic  Ocean. 
Identifiers:  Polar  tide  (Atmospheric). 

The  14-month  atmospheric  pressure  variation  i 
the  Arctic,  produced  by  the  nutation  of  the  poles 
the  earth,  is  investigated.  To  explain  the  observi 
characteristics  of  this  variation,  a  hypothesis  is  a 
vanced  according  to  which  the  nutational  < 
mospheric  pressure  fluctuations  are  produced  I 
the  superposition  of  secondary  waves  on  the  prim 
ry  circumpolar  pressure  wave.  The  seconda 
waves  form  under  the  influence  of  the  baric,  'pol 
tide'  on  cyclonic  activity  in  the  source  regions 
cyclones.  Analysis  of  the  nutational  fluctuations 
pressure  gradients  in  three  major  regions  of  tl 
Arctic  permits  explanation  of  the  relationshi 
found  earlier  between  ice  and  hydrologic  cont 
tions  by  the  movement  of  the  poles,  and  reve< 
several  new  patterns  of  this  phenomenon.  (Knap 
USGS) 
W71-I2633 


IONIC  COMPOSITION  OF  THE  WATE 
UNDER  ICE, 

A.  P.  Tsurikova,  and  V.  L.  Tsurikov. 
Oceanology   (USSR),   Vol   9,   No   4,   p   489-49 
1970.  8  p,  2  fig,  4  tab,  14  ref. 

Descriptors:  'Freezing,  'Sea  water,  'Water  circ 
lation,  'Water  chemistry,  'Aqueous  solutior 
Water  properties,  Ice,  Salinity,  Ions,  Carbonate 
Sodium,  Calcium,  Carbon  dioxide,  Chloridi 
Thawing. 

Based  on  the  theoretical  formulas  which  expre 
the  relationship  between  ionic  composition  ar 
growth  rate  in  sea  ice,  equations  were  derived 
calculate  the  concentration  of  various  ions  undi 
ice  which  has  grown  at  various  rates,  assuming 
known  vertical  circulation  depth.  These  relatiol 
ships  were  confirmed  by  observations  in  a  pond  i 
Rostov  Province  and  were  then  used  to  calcukf1 
deviations  from  the  norm  in  the  composition  of  sj 
water  having  constant  salinity.  These  deviation 
were  found  to  be  small,  and  any  changes  whi-J 
they  would  produce  in  the  freezing  point,  density  < 


WATER  CYCLE— Field  02 
Evaporation  and  Transpiration — Group  2D 


ilectrical  conductivity  of  the  water  would  be 
egligible.  Recommendations  are  made  for  the  or- 
anization  of  measurements  in  the  sea  and  for 
irther  experimental  work  on  this  problem.  (K- 
app-USGS) 
/71-12641 


IOVEMENT  MEASUREMENTS  ON  TWO 
OCK  GLACIERS  IN  THE  EASTERN  ELK 
FOUNTAINS,  COLORADO, 

eological  Survey,  Denver,  Colo. 
:.  Bryant. 

II  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
kn,  D.C.  20402,  Price  $3.50.  In:  Geological  Sur- 
ey  Research  1971,  Chapter  B,  Professional  Paper 
50-B,  p  B 1 08-B 1 1 6,  1 97 1 .  9  fig,  1  tab,  9  ref . 

descriptors:       "Rock       glaciers,       *  Movement, 
Colorado,  Glaciers,  Surveys,  Mass  wasting,  Ice, 
lapping,  Profiles,  Geomorphology,  Erosion,  Sedi- 
ment transport, 
lentifiers:  Elk  Mountains  (Colo). 

>n  two  cirque  rock  glaciers  at  1 1,500-12,000  feet 
i  altitude  at  (at  39  deg  00  sec  N.  in  the  eastern  Elk 
lountains  of  Colorado,  maximum  surface  move- 
lent  amounted  to  about  2  feet  (60  cm)  per  year 
ver  a  4-year  period.  Practically  no  disruption  of 
ieir  surface  cover  took  place  during  that  period, 
id  little  change  along  surface  profiles  was  de- 
leted. In  both  rock  glaciers  there  appeared  to  be  a 
teral  component  of  movement  away  from  the 
ighest  valley  wall.  Movement  oblique  to  the  rock- 
acier  axes  indicates  that  direction  of  rock-glacier 
ovement  may  be  influenced  by  the  amount  of 
>ck  supplied  by  rockfall  and  avalanche,  which  was 
uch  greater  on  the  south  side  than  on  the  north 
de  of  the  Maroon  rock  glacier.  Glacial  ice  is  ex- 
ised  less  than  I  meter  below  the  surface  of 
rapaho  rock  glacier  1,300  feet  (400  m)  downval- 
y  from  the  base  of  the  cirque  headwall;  however, 
ovement  rates  there  were  only  20  cm/yr.  No 
rect  obsn  the  eastern  Elk  Mountains  show 
nether  the  rock  glaciers  consist  of  glacial  ice  man- 
id  with  debris,  or  have  a  smaller  core  of  glacial 
e  (as  revealed  by  a  mine  tunnel  in  one  rock  glaci- 
in  the  San  Juan  Mountains  of  southwestern 
olorado),  or  have  only  interstitial  ice.  Because  of 
fferences  in  morphology,  altitude,  and  physio- 
aphic  setting  it  is  likely  that  all  three  types  occur 
the  eastern  Elk  Mountains  and  that  there  are  in- 
rgradations  among  them.  (Knapp-USGS) 
71-12670 


HERMAL  INFRARED  DETECTION  OF  GLA- 
IAL  GRAVEL,  YELLOWSTONE  NATIONAL 
VRK,  WYOMING, 

eological  Survey,  Denver,  Colo. 

>r  primary  bibliographic  entry  see  Field  07B. 

71-12672 


IVER  ICEBREAKER:  CONCEPT  DESIGN  AND 
ESTING. 

3NSULTEC,  Inc.,  Rockville,  Md. 

mailable  from  the  National  Technical  Information 
rvice  as  AD-723  333,  $3.00  in  paper  copy,  $0.95 
microfiche.  Coastguard  Contract  report,  Februa- 
1971.  117  p.  DOT-CG-03918-A. 

:scriptors:  *Ice  breakup,  *Ice  jams,  "Mathemati- 

I    models.    Costs,    Navigation,    Pressure,    Test 

pcedures. 

entifiers:   'Icebreakers,  Coast  Guard   research, 

ip  hulls,  *River  icebreakers. 

lis  document  describes  the  conceptual  design  and 
iting  of  a  unique  icebrcaking  vessel.  The  hull 
rm  is  developed  around  'least  energy'  ice  han- 
ng  techniques  and  a  model  testing  program  is 
nducted  to  optimize  the  concept.  A  math  model 
the  ice  handling  principle  is  presented  to  support 
i  testing  program.  Ice  cutters  are  designed  utiliz- 
l  the  water  cannon  principle.  The  performance 
d    characteristics    of    the    water    cannon    are 


developed.  Underwater  jets  are  investigated  for 
flushing  the  broken  ice  away  from  the  channel 
edge.  Life  cycle  costs  are  presented  for  a  river 
icebreaker  system.  Naval  architecture  studies  and 
machinery  selection  complete  the  design  package. 
W7 1-1 2706 


LOCATING  SNOW  FENCES  IN  MOUN- 
TAINOUS TERRAIN, 

Forest  Service,  Rocky  Mountain  Forest  and  Range 
Experiment  Station,  Fort  Collins,  Colo. 
R.A.Schmidt,  Jr. 

In  Snow  removal  and  ice  control  research.  Highw. 
Res.  Bd.  Spec.  Rep.  115,  282  p.  1970.  220-225. 
(Proc.  of  an  Int.  Symp.  April  8-10,  1970,  Dart- 
mouth College,  Hanover  NH ). 

Descriptors:  Snow,  "Snow  management,  ♦Snow- 
packs,  'Structures,  Control  structures,  Meteorolo- 
gy, Watershed  management,  Colorado. 
Identifiers:  Snowdrifts. 

Cross-sectional  profiles  of  the  snowdrifts  show  that 
an  upslope  approach  to  the  fence  causes  a  short, 
high  drift  to  form  compared  to  the  long  shallow 
drift  formed  with  a  downslope  approach.  Locating 
fences  for  maximum  effectiveness  in  irregular  ter- 
rain is  complicated  by  the  need  to  maintain  a  gap 
between  the  fence  and  ground  throughout  the  snow 
season. 
W71-12755 


WINTER  REGIME  OF  RIVERS  AND  LAKES, 

Cold    Regions    Research    and    Engineering    Lab. 
Hanover,  N.H. 
Bernard  Michel. 

Cold  Regions  Research  and  Engineering  Laborato- 
ry Science  and  Engineering  Monograph  III-BIa, 
April  1971.  130  p,  104  fig,  6  tab,  164  ref. 

Descriptors:    *lce,   *lced   lakes,   *Ice  jams,   *Ice 
breakup,  Cold  regions,  Melting,  Rivers,  Ice-water 
interfaces,  Intakes,  Frazil  ice.  Lakes,  Streams. 
Identifiers:  *Ice  control,  *Ice  forecasting. 

Present  methods  of  river  and  lake  ice  surveys  and 
knowledge  of  heat  balance  of  water  bodies  in 
winter,  frazil  ice,  ice  cover  formation,  breakup,  and 
ice  control  are  reviewed.  A  classification  for  river 
and  lake  ice  is  presented,  based  on  gross  macro- 
scopic characteristics  and  history,  but  which  is  not 
related  to  the  texture  and  internal  structure  of  the 
ice  itself.  Qualitative  observations  of  the  formation, 
evolution,  and  breakup  of  an  ice  cover  can  be  made 
by  visual  observations  along  the  bank  of  a  river  or 
lake  or  by  aerial  observations  and  photographs. 
Because  ice  phenomena  have  a  strong  tendency  to 
repeat  themselves  at  the  same  location,  a  few 
general  surveys  will  readily  show  the  most  ad- 
vantageous overall  plan  for  any  development  under 
consideration.  On  large  watercourses  or  lakes,  the 
ice  survey  has  to  be  made  from  the  air  and  pictures 
taken  to  cover  the  whole  water  body.  One  of  the 
most  important  tasks  in  winter  surveys  for  rivers  is 
water  level  measurement  and  streamflow  gaging. 
Breakup  is  characterized  by  the  formation  of  ice 
jams,  and  numerous  icy  floods  have  been  recorded. 
Water-level  rises  of  more  than  20  ft  are  common 
when  an  ice  jam  is  formed.  In  a  river  breakup,  two 
processes  are  happening  at  completely  different 
rates.  One  is  the  slow  process  of  weakening  and 
fracturing  of  the  ice  cover  along  the  river  course 
and  the  other  is  the  general  movement  of  the  ice 
cover.  Dangerous  ice  jams  at  breakup  can  be 
completely  eliminated  or  controlled  by  adequate 
engineering  works,  and  ice  control  methods  are 
available  to  help  keep  intakes  clear  of  river  ice.  (K- 
napp-USGS) 
W7I-I2792 


MATHEMATICAL  SIMULATION  OF  DISPER- 
SION OF  POLLUTANTS  IN  A  LAKE  WITH  ICE 
COVER, 

Calgary  Univ.  (Alberta).  Dept.  of  Chemical  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  05 B. 

W7I-I2797 


EFFECT  OF  FAST  ICE  ON  ICE  DRIFT, 

A.  Ya.  Nikolayeva. 

Soviet  Hydrology:  Selected  Papers,  No  1 ,  p  65-68, 
1970.  2  fig,  5  ref.  Translated  from  Problemy  Ark- 
tiki  i  Antarktiki,  No  33,  p  1 10-1 14,  1970. 

Descriptors:  *Sea  ice,  "Ocean  Currents,  "Drifting 
(Aquatic),  Currents  (Water),  Artie,  Winds,  Coasts, 
Arctic  Ocean. 
Identifiers:  *USSR,  Ice  drift. 

In  the  absence  of  currents,  ice  drift  at  a  distance 
from  the  coast  depends  mainly  on  the  wind.  A 
coast,  or  fast  ice,  may  have  a  very  distorting  effect 
on  ice  drift  under  certain  conditions.  The  mag- 
nitude of  the  drift  component  normal  to  the  coast 
depends  not  only  on  the  distance  from  it,  and  the 
ice  concentration;  but  also  on  ice  thickness  in  the 
pack,  its  strength,  and  the  presence  of  young  ice  in 
the  coastal  zone.  (Knapp-USGS) 
W71-12819 


SNOW    FENCE    SHIELDING    OF    PRECIPITA- 
TION GAGES, 

Wyoming     Univ.,     Laramie.     Water     Resources 
Research  Inst. 

P.  A.  Rechard,  and  L.  W.  Larson. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY-9,  Paper  8386,  p  1427-1439, 
September  1971.  9  fig,  1  tab,  8  ref.  NOAA  E-149- 
69  (N). 

Descriptors:  *  Precipitation  gages,  *Snow,  Calibra- 
tions, Instrumentation,  Snow  management,  Stream- 
flow   forecasting,   Wyoming,   Equipment,   Gaging 
stations,  Snowfall,  Snow  surveys.  Rain  gages. 
Identifiers:  Snow  gages.  Snow  fences. 

Wind  is  a  major  source  of  error  in  the  measured 
catch  by  precipitation  gages.  The  generally  used 
Alter  or  Nipher  shields  improve  the  characteristics 
of  the  gage  to  catch  precipitation  in  wind.  How- 
ever, they  do  not  provide  all  of  the  protection 
desired,  especially  for  snow.  A  study  was  un- 
dertaken by  the  Wyoming  Water  Resources 
Research  Institute  to  investigate  the  possibilities  of 
shielding  the  entire  gage  with  snow  fencing.  The 
study  was  conducted  on  the  Pole  Mountain  Divi- 
sion of  the  Medicine  Bow  National  Forest  near 
Laramie,  Wyoming,  at  an  elevation  of  8,200  ft.  An 
unshielded  precipitation  gage  catches  about  one- 
third  of  the  defined  standard.  A  gage  which  is 
shielded  by  either  snow  fences  or  an  Alter  shield 
catches  approximately  two-thirds,  and  gages 
shielded  with  both  an  Alter  shield  and  snow  fence 
catch  the  equivalent  of  the  standard.  (Knapp- 
USGS) 
W71-12837 


2D.  Evaporation  and  Transpiration 


SOIL    WATER    EVAPORATION:    REDUCTION 
BY  SIMULATED  TILLAGE, 

Agricultural  Research  Service,  Mandan,  N.D.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  03B. 

W71-12266 


EVAPORATION  FROM  WATER  STORAGES. 

Australian  Water  Resources  Council,  Canberra. 

Australian  Water  Resources  Council  Hydrological 
Series  No  4,  1 970.  8 1  p,  8  fig,  7  tab,  469  ref. 

Descriptors:  "Evaporation,  "Energy  budget,  "In- 
strumentation, "Meteorology,  Temperature, 
Evaporation  pans.  Solar  radiation,  Water  balance, 
Reservoirs,  Lakes,  Water  storage,  Hydrologic 
budget. 
Identifiers:  Australia. 

By  making  appropriate  routine  meteorological 
measurements  the  evaporation  from  an  existing 
lake  can  be  evaluated  over  periods  of  a  month  or 
even  less  by  any  of  the  following  methods:  (a)  Bulk 
aerodynamic  method.  This  is  the  simplest  proven 
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method  and  the  logical  choice  for  general  routine 
operation,  (b)  Heat  budget  method.  This  requires 
somewhat  elaborate  instrumentation,  (c)  Pan  con- 
version method.  This  is  the  simplest  of  these  three 
methods  but  its  appropriateness  for  general  appli- 
cation has  not  yet  been  conclusively  established. 
Under  favorable  conditions,  which  are  rare,  the 
water  budget  method  may  be  the  best  method  for 
estimating  evaporation.  An  additional  benefit  of 
this  method  is  that  it  provides  estimates  of  the  total 
loss  of  evaporation  plus  seepage.  There  is  a  large 
range  in  the  value  of  the  simple  lake  to  pan  coeffi- 
cient due  to  climatic,  seasonal,  instrumental  and 
observational  factors  and  this  militates  against  the 
general  use  of  the  simple  pan  coefficient  method. 
The  method  can,  however,  provide  a  useful  first  ap- 
proximation of  annual  lake  evaporation  and  is  ap- 
plicable in  the  prediction  of  evaporation  from 
proposed  storages.  Estimates  both  before  and  after 
the  establishment  of  a  water  storage  can  be  made 
from  climatological  data  using  a  choice  of  several 
versions  of  the  Penman  approach  which  combines 
the  bulk  aerodynamic  and  heat  budget  methods. 
Pan  evaporimeters  used  in  estimating  lake  evapora- 
tion must  be  set  up  in  the  same  climatic  zone  and  in 
relation  to  the  lake  so  that  the  evaporimeter  is  not 
in  air  modified  by  lake  evaporation,  distance  from 
the  lake  is  not  critical  on  the  upwind  side.  On  the 
downward  side,  in  the  absence  of  definite  informa- 
tion regarding  the  critical  distance,  a  site  at  half  the 
lake  width  from  the  lake,  should  be  adequate.  (K- 
napp-USGS) 
W71-12276 


TWELFTH  PROGRESS  REPORT  OF  THE  HUM- 
BOLDT RIVER  RESEARCH  PROJECT, 

Nevada     Dept.     of    Conservation     and     Natural 
Resources,  Carson  City.  Div.  of  Forestry. 
E.  J.  DeRicco,  G.  Zappettini,  and  O.  M.  Grosz. 
Nevada  Department  of  Conservation  and  Natural 
Resources,  Division  of  Forestry  Progress  Report, 
April  1 97  1 .  26  p,  1  fig,  9  tab,  6  ref. 

Descriptors:  'Evapotranspiration,  *Phreatophytes, 
•Nevada,  Investigations,  Data  collections. 
Meteorological  data,  Evaporators,  Evaporation 
pans.  Methodology,  Mathematical  studies.  Soil 
moisture. 

Evapotranspiration  data  are  presented  for  woody 
phrcatophytes  grown  in  plastic  lined  evapotrans- 
piration tanks  during  the  1970  growing  season  as 
part  of  the  Humboldt  River  Research  project  stu- 
dies in  Nevada.  Evapotranspiration  was  measured 
in  three  saltcedar  evapotranspiration  tanks,  three 
rabbitbrush  tanks,  and  one  greasewood  tank.  Cli- 
matic observations  included  recorded  air  tempera- 
ture, relative  humidity,  and  solar  radiation,  as  well 
as  daily  maximum  and  minimum  air  temperature, 
Class  A'  pan  evaporation,  and  total  daily  wind 
movement.  The  air  temperature,  relative  humidity, 
and  solar  radiation  data  were  used  to  compute 
monthly  potential  evapotranspiration.  (Woodard- 
USGS) 
W7I-I2282 


of  the  thermal  balance  of  the  bog  surface.  Total 
evaporation  depends  on  the  position  of  the  ground- 
water level:  on  the  average,  evaporation  from  pools 
is  2 1-33%  higher  than  that  from  ridges.  A  large  por- 
tion of  the  vapor  flow,  especially  in  pools,  is 
directed  downward  toward  the  groundwater  level, 
where  it  condenses,  instead  of  upward  into  the  at- 
mosphere. In  peat  mining  fields,  when  the  cut  peat 
is  turned  once  at  9:30  a.m.  or  10  a.m.,  the  rate  of 
drying  drops  sharply  toward  noon:  turning  the  peat 
a  second  time  at  I  p.m.  or  1:30  p.m.  increases  the 
evaporation  rate  by  a  factor  of  1.5.  The  amount  of 
moisture  condensed  at  night  on  a  peat  mining  field 
is  1 .5  times  greater  than  in  a  control  area  that  is  not 
cut.  In  an  area  where  the  cut  peat  is  left  overnight 
condensed  moisture  amounts,  on  the  average,  to 
35-50%  of  the  moisture  evaporated  during  the 
daytime.  (Knapp-USGS) 
W7I-I2393 


FORMULA  FOR  COMPUTING  EVAPORATION 
WITH  ALLOWANCE  FOR  THE  TEMPERA- 
TURE OF  THE  FREE  WATER  SURFACE, 

L.  G.  Shulyakovskiy. 

Translated  from  Transactions  of  the 
Hydrometeorological  Scientific  Research  Center  of 
the  USSR,  (Trudy  GMTs),  No.  53,  1969,  pp.  3-13. 
Soviet  Hydrology:  Selected  Papers,  No  6,  p  566- 
573,  1969.  8  p,  1  fig,  3  tab,  10  ref. 

Descriptors:   'Evaporation,  'Convection,  'Water 
temperature,    Reservoir    evaporation.    Boundary 
processes,  Evaporation  plans,  Mass  transfer. 
Identifiers:  'USSR. 

Evaporation  from  the  water  surface  is  proportional 
to  the  vapor  pressure  gradients  in  the  air  layer  near 
the  water  and  the  rate  of  vertical  air  transport.  In 
the  formulas  for  computing  evaporation,  the  vapor 
pressure  gradient  in  the  air  layer  near  the  water  is 
normally  described  by  the  difference  between  the 
saturation  vapor  pressure  in  the  air  at  the  tempera- 
ture of  the  evaporating  surface  and  the  actual 
vapor  pressure  at  some  height.  The  rate  of  vertical 
air  transport  is  determined  by  the  intensity  of 
forced  turbulent  motion  and  the  intensity  of  free 
convection.  Free  convection,  produced  by  the  un- 
stable density  stratification  of  the  air  over  the  water 
surface,  is  determined  by  the  air  temperature  and 
humidity  gradients.  However,  the  temperature  of 
the  free  water  surface  is  lower  than  the  tempera- 
ture at  a  depth  of  1-10  cm.  The  difference  between 
the  free  surface  temperature  and  the  temperature 
at  some  depth  depends  on  meteorological  condi- 
tions and  on  the  mixing  of  water,  and  may  vary 
within  broad  limits.  For  intense  heat  transfer  and 
weak  mixing,  the  temperature  of  the  free  water  sur- 
face may  be  several  degrees  lower  than  that  at  a 
depth  of  1-10  cm.  The  relative  underestimation  of 
evaporation  over  individual  time  intervals  may  vary 
according  to  the  difference  between  the  water  tem- 
perature at  some  depth  and  that  of  the  free  water 
surface.  Formulas  arc  derived  for  estimating  free- 
convection  values  using  measured  or  computed 
water-surface  temperatures.  (Knapp-USGS) 
W71-I2396 


INVESTIGATION   OF  SURFACE   AND   INTER- 
NAL EVAPORATION  ON  HIGHMOOR  BOGS, 

O.  A.  Belotserkovskaya,  I.  F.  Largin,  and  V   V. 

Romanov. 

Translated      from      Transactions     of     the      State 

Hydrologic  Institute  (Trudy  GGI),  No.  177,  1969, 

pp.  16-38.  Soviet  Hydrology:  Selected  Papers,  No 

6,  p  540-554,  1969.  15  p,  7  fig.  7  tab,  1  ref. 

Descriptors:  'Drying.  'Evaporation.  'Bogs.  'Peat. 
Swamps,    Mining,    Water    balance.    Heat    budget. 
Heat  balance.  Solar  radiation.  Temperature,  Hu- 
midity, Water  table.  Ponds. 
Identifiers:  'USSR.  'Peat  mining.  Peat  bogs. 

Evaporation  from  the  bog  surface  and  the  trans- 
piration of  bog  vegetation  are  the  most  important 
of  all  hydrophysical  processes  taking  place  in  bogs. 
Total  evaporation  is  the  main  loss  for  highmoor  and 
tor  lowmoor  bogs.  The  heat  losses  by 
evaporation  amount  to  40X07,  or  more  of  the  loss 


ROLE  OF  EVAPORATION  IN  THE  MIGRA- 
TION OF  SALTS  INTO  THE  ATMOSPHERE, 

Severo-Osctinskii     Selskokhozyaistvenni     Institut, 

Ordzhonikidze(USSR). 

Ye.  G.  Nemeryuk. 

Translated        from        Hydrochemical        Materials 

(Gidrokhimicheskiye    materialy).    Vol.    50,    1969, 

pp.  38-46.  Soviet  Hydrology:  Selected  Papers,  No 

6.  p  61  8-625.  1969.  8  p.  7  tab,  8  ref. 

Descriptors:  'Water  chemistry,  'Ion  transport, 
♦Evaporation,  'Water  vapor.  Aqueous  solutions. 
Saline  water.  Sea  spray.  Salinity,  Salts,  Chlorides, 
Bicarbonates,  Sulfates,  Sodium,  Calcium.  Magnesi- 
um, Meteoric  water. 

Identifiers:  'USSR,  'Salt  migration  (Atmospher- 
ic). 

Evaporation  is  an  important  link  in  salt  exchange 
through  the  atmosphere  under  natural  conditions 


The  water  vapor  thus  formed  is  not  a  distillate  The 
migration  of  salts  with  water  vapor  differs  from  die 
mechanism  by  which  salts  enter  the  atmosphere 
with  sea  spray  and  during  eolian  processes  in  that 
the  salts  are  in  a  moleculariy  dispersed  state,  rather 
than  in  the  form  of  aerosols.  The  reason  for  the 
migration  of  ions  with  water  vapor  is  their  hydra- 
tion and  apparently  also  exchange  adsorption 
between  the  liquid  and  gaseous  phases,  by  water 
vapor  at  the  boundary  on  account  of  the  equilibri- 
um carbonate  system.  It  is  possible  that  because  of 
exchange  adsorption,  hydrogen  ions  are  better 
replaced  by  calcium  and  potassium  than  by  other 
cations.  Differential  ion  migration  with  vapor  is  ob- 
served during  the  evaporation  of  sea  water.  Bicar- 
bonate, sulfate,  calcium,  and  potassium  ions 
migrate  preferentially  from  sea  water.  The  amount 
of  ions  migrating  during  evaporation  from  fresh 
water  can  be  represented  by  the  following  decreas- 
ing series.  HC03.  S04,  CI  and  Ca,  Na,  K.  Mg.  (K- 
napp-USGS) 
W7 1 -12402 


SAMPLING  FOR  DIRECT  TRANSPIRATK)N 
ESTIMATES, 

Canadian  Forestry  Service,  Edmonton  (Alberta). 
R.  H.  Swanson. 

In:  Wellington  Symposium  -  The  Results  of 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology,  Vol  9,  No  2,  p  72- 
77,  1970.  6  p,  1  tab,  6  ref. 

Descriptors:  'Transpiration,  'Sampling,  'Forests, 
•Lodgepole  pine  trees.  Data  collections.  Consump- 
tive use.  Water  balance.  Forest  management 
Hydrologic  budget.  Statistics,  Statistical  methods 
Xylcm,  Translocation,  Instrumentation. 
Identifiers:  'Experimental  watersheds.  Heat-pub 
transpiration  measurement. 

Heat-pulse  velocities  are  directly  indicative  ol 
transpiration  rate.  The  transpiration  of  individual 
trees  or  stands  can  be  compared  provided  the  heat 
pulse  velocity  values  are  representative  of  and  fron 
comparable  water-conducting  xylem.  The  results  ol 
a  pre-sample  to  determine  the  statistical  samplinj 
intensities  necessary  to  obtain  comparable  heat 
pulse  velocity  data  from  lodgepole  pine  shower 
that  10  trees  would  constitute  an  adequate  sampli 
in  most  instances.  For  length-of-transpiring-da; 
comparisons,  two  trees  would  suffice.  This  numbe; 
of  samples  can  be  easily  handled  by  one  man,  witl 
one  instrument,  on  an  hourly  sampling  sequence 
(Knapp-USGS) 
W71-12423 


DRYLAND  EVAPORATIVE  FLUX  IN  A  SUBMJ 
MID  CLIMATE:  II.  PLANT  INFLUENCES, 

Agricultural  Research  Service,  Temple,  Tex.  Soi 
and  Water  Conservation  Research  Div. 
Joe  T.  Ritchie,  and  Earl  Burnett. 
Agron  J.  63(1):  56-62.  1971. 

Descriptors:  'Cotton,  'Arid  lands,  'Sorghum 
'Plant  physiology,  'Soil-water-plant  relationships. 
Identifiers:  Climate,  Cotton-D,  Dry,  Dryland 
Evaporation,  Evaporative,  Flux,  Humid,  Leal 
Plant,  Production,  Sorghum-M. 

Seasonal  variation  in  three  plant  factors  and  i 
evaporation  rates  were  determined  for  dryland  col 
ton  and  grain  sorghum  in  central  Texas.  Plant  fac 
tors  measured  were  fractional  ground  cover,  dr 
matter  production,  and  leaf  area  index  (LAI 
When  an  adequate  supply  of  soil  water  was  avails 
blc  in  the  rhizosphere,  plant  factors  influence 
evaporation  rates  during  most  of  the  1st  half  of  th 
growing  season  until  a  'threshold'  canopy  LAI  (th 
minimum  LAI  necessary  to  obtain  90%  ofpotenti: 
evaporation  (Eo)  from  row  crops  when  the  SO 
evaporation  ( Es)  is  small )  was  obtained;  it  was  uf 
proximately  2.7  for  both  crops.  After  the  threshol 
canopy  LAI  was  obtained,  evaporation  w:is  pracl 
cally  independent  of  plant  factors  and  equal  to  El 
as  estimated  from  daily  net  radiation,  until  so 
water    movement    to    plant    roots    began    to   lim 
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poration.  Es  strongly  influenced  the  actual 
poration  rates  obtained  when  plant  canopy 
Is  were  below  2.7.  To  evaluate  the  influence  of 
nt  factors  on  the  resulting  plant  evaporation 
i)  independent  of  Es,  it  was  necessary  to  attempt 
itional  separation  of  Es  and  Ep.  Es  was  assumed 
be  equal  to  the  net  radiation  equivalent  of 
poration  below  the  plant  canopy  when  the  soil 
"ace  was  wet.  After  the  soil  surface  dried  suffi- 
itly  to  limit  water  movement  to  the  surface,  Es 
estimated  from  the  measured  soil  water  con- 
t  near  the  surface,  Ep  was  estimated  using  the 
isured  evaporation  and  Es.  The  ratio  Ep/Eo  was 
nd  to  be  related  to  the  LAI  according  to  the 
ation  Ep/Eo  —  -0.21  ..  0.70  LAI  1/2,  0.1  A  or 
,AI  A  or  —  2.7.  Ep  is  larger  per  unit  of  leaf  area 
smaller  plants  than  for  larger  plants  with  LAls 
roaching  2.7.  Sensible  heat  originating  over 
tially  dry  surface  soil  between  plant  rows  was  a 
lificant  source  of  the  total  energy  contributing 
sp.  The  physiological  stage  of  growth  did  not 
Hly  influence  the  amount  of  energy  used  in 
poration  as  grain  sorghum  plants  approached 
:urity  when  an  adequate  supply  of  soil  water  was 
liable.  The  results  imply  a  possibility  for  im- 
ving  water-use  efficiency  of  dryland  crops  by 
ig  higher  plant  populations  and  closer  row 
cings  to  decrease  Es  if  the  soil  water  supply  and 
sonal  rainfall  are  adequate. --Copyright  1971, 
logical  Abstracts,  Inc. 
1-12481 


VIRONMENTAL  FLUCTUATIONS  ON 
UTH-FACING  SLOPES  IN  THE  SANTA 
TALINA  MOUNTAINS  OF  ARIZONA, 

zona  Univ.,  Tucson.  Office  of  Arid  Land  Stu- 

>. 

vard  F.  Haase. 

>logy.  51(6):  959-974.  Illus,  1970. 

icriptors:     *Solar    radiation,     'Soil     moisture, 
rid  lands,  Fluctuation,  Slopes,  Temperature,  En- 
mmental  effects.  Vegetation, 
ntifiers:  Arizona,  Santa-Catalina. 

ar  radiation,  evaporation,  air-  and  soil-tempera- 
:  extremes,  soil  moisture,  and  precipitation  were 
asured  on  4  aspects,  (SSE,  S,  SSW,  SW)  of  con- 
it  slope  in  the  desert  foothills  of  the  Santa 
alma  Mountains  over  a  1-yr  period.  The 
uence  of  warmest  and  driest  aspects  based  upon 
lual  means  was  S,  SSW,  SW,  SSE.  The  warmest 
I  driest  aspect  may  change  with  the  environmen- 
factor  considered  or  the  time  of  year.  Drought 
remes  reached  a  high  peak  on  the  SW  aspect 
ing  the  arid  spring,  although  during  all  other 
sons  the  SW  aspect  had  the  mildest  drought 
iditions.  The  warmest  and  driest  aspect  during 

summer  rainy  season  was  SSE,  during  the 
iter  rainy  season  it  was  S,  and  during  the  fall  arid 
son  S  and  SSW  were  nearly  equal.  Few  signifi- 
it  differences  were  found  throughout  the  year 
ween  S  and  SSW  aspects.  When  vegetation  and 
'ironment  are  considered,  the  warmest  and  dri- 

aspect  may  also  change  with  the  species 
:ause  plants  may  utilize  different  microenviron- 
nts  at  different  seasons  and  vary  in  their 
ponse  to  similar  environmental  changes.— Copy- 
fit  1971,  Biological  Abstracts,  Inc. 
'1-12497 


)AL  INFLUENCE  ON  THE  APPARENT 
ANSPIRATIONAL  RHYTHM  OF  THE 
1ITE  MANGROVE, 

iversity  Coll.,  Durban  (South  Africa). 

A.  M.  Lewis,  and  G.  Naidoo. 

ifr  J  Sci.  66  (9):  268-270.  Illus,  1970. 

scriptors:  *Swamps,  'Aquatic  habitats,  *Plant 
psiology,  'Tidal  effects,  Tidal  marshes,  Trans- 
ation,  Phytometers. 

:ntifiers:  Avicennia-Marina-D.  Ganong  potome- 
,  Mangrove-D. 

e  effect  of  tidal  inundation  on  the  apparent 
nspirational  rhythm  of  the  White  Mangrove 
vicennia     marina    (Forsk.)     Vierk).    was    in- 


vestigated by  a  po  to  me  trie  (Ganong  potometer) 
method.  The  apparent  transpiration  rate  of  this 
plant  rises  in  the  morning  with  increasing  light  in- 
tensity and  decreasing  relative  humidity  until  a 
mid-morning  maximum  is  attained.  Thereafter  a 
progressive  decrease  in  rate  takes  place  during  the 
rest  of  the  day,  regardless  of  atmospheric  condi- 
tions. Tidal  inundation  of  the  swamp  after  the  mid- 
morning  maximum  results  in  an  increase  in  ap- 
parent transpirational  rate  and  the  attainment  of  a 
2nd  maximum,  indicating  that  the  initial  decrease 
in  rate  was  probably  caused  by  incipient  wilting  fol- 
lowing excessive  transpiration  and  consequent  in- 
creased soil  water  tension. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-12511 


MEASUREMENT     OF     TRANSPIRATION     IN 
TROPICAL  TREES  WITH  TRITIATED  WATER, 

Argonne  National  Lab.,  III.  Radiological  Physics 

Div. 

J.  R.  Kline,  J.  R.  Martin,  C.  F.  Jordan,  and  J.  J. 

Koranda. 

Ecology.  51  (6):  1068-1073.  Illus,  1970. 

Descriptors:  'Transpiration,  'Trees,  'Tropical  re- 
gions, 'Plant  physiology,  'Tracers,  Measurement, 
Radio  isotopes. 
Identifiers:  Tritiated  water,  Water. 

The  measurement  of  transpiration  of  water  by  trees 
in  the  field  with  tritiated  water  as  a  tracer  depends 
upon  a  new  application  of  established  theory  of 
radionuclide  dynamics  in  steady-state  systems.  The 
techniques  required  are  non-destructive  to  the 
trees  and  probably  have  negligible  disturbing  ef- 
fects on  transpiration.  Average  transpiration  rates 
ranging  from  1.75  to  372  1 /day/tree  were  measured 
by  the  proposed  method  on  tropical  forest  trees 
which  ranged  from  the  understory  to  the  canopy  in 
size.  Statistical  errors  range  from  12. 1%  on  the  lar- 
gest tree  to  6.2%  on  the  smallest  for  one  standard 
deviation.  Non-random  sources  of  error  in  the 
method  may  include  loss  of  tritium  from  leaves  due 
to  rainfall;  and  possible  enrichment  of  tritiated 
water  in  leaves  due  to  differences  in  vapor  pressure 
and  molecular  diffusion  coefficients  between 
tritiated  water  and  ordinary  water.  These  require 
further  experimental  evaluation.  The  method  may 
be  generally  applicable  to  field  measurements  of 
transpiration  in  trees.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W7I-12512 


A  CLASSIFICATION  OF  EAST  AFRICAN  RAN- 
GELAND:  II.  THE  WATER  BALANCE  AS  A 
GUIDE  TO  SITE  POTENTIAL, 

University    of  Strathclyde,   Glasgow    (Scotland). 
Dept.  of  Applied  Physics. 
T.  Woodhead. 

J  Appl  Ecol.  7(3):  647-652.  Illus,  Map,  1970. 
Identifiers:  African,  Balance,  Classification,  East, 
Guide,  Kenya,  Method,  Penman,  Potential,  Range- 
land,  Site,  Transpiration,  Water. 

An  annual  index  of  water  availability,  expressing 
the  amount  of  mean  total  precipitation  which  is 
available  for  transpiration  by  plants  as  a  percentage 
of  the  annual  total  of  potential  evaporation  from  an 
open  water  surface,  estimated  by  the  method  of 
Penman,  is  defined  and  mapped  for  Kenya.  Al- 
lowance is  made,  according  to  soil  depth  and  type, 
for  storage  of  water  within  root  range  in  the  profile; 
the  limitations  of  the  data  are  discussed.  This  cli- 
matic index  corresponds  generally  with  the  ecologi- 
cal classification  of  Pratt  et  al. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W7I-I2518 


A  SIMPLE  TRANSDUCER  METHOD  FOR  THE 
MEASUREMENT  OF  MILLIMETER  CHANGES 
IN  WATER  LEVEL, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Sciences. 
J.  R.  H.  Courts. 

Journal  of  Soil  Science,  Vol  22,  No  2,  p  250-253, 
June  1971.  2  fig,  3  ref. 


Descriptors:       'Evaporation,       'Instrumentation, 

Telemetry,  Calibrations,  Water  levels.  Evaporation 

pans. 

Identifiers:  'Evaporimeters. 

A  description  is  given  of  a  transducer-float  system 
for  the  measurement  of  small  changes  in  water 
level  in  an  evaporimeter  tank.  Readings  can  be 
recorded  continuously,  or  at  intervals.  When  in  use 
in  the  field,  the  float  is  immersed  in  a  stilling  tank 
(surface  area  360  sq  cm),  which  is  enclosed  in  a 
protecting  box  and  connected  by  a  metal  tube  to 
the  evaporimeter.  (Knapp-USGS) 
W71-12586 


RELATIONSHIP   BETWEEN   PLANT    HEIGHT 

AND  TRANSPIRATION  IN  COTTON  (GOSSYPI- 

UM  HIRSUTUM  L.), 

Texas  a  and  M  Univ,  Center,  Lubbock. 

For  primary  bibliographic  entry  see  Field  03F. 

W71-12739 


THE  INFLUENCE  OF  A  WINDBREAK  ON 
EVAPORATION, 

Israel       Meteorological       Service,       Bet-Dagan. 

Agrometeorological  Div. 

For  primary  bibliographic  entry  see  Field  03B. 

W71-12746 


MEASUREMENTS       OF       GLOBAL       SOLAR 
RADIATION  IN  ISRAEL, 

Volcani  Inst,  of  Agricultural  Research,  Rehovoth 

(Israel). 

G.  Stanhill. 

Israel  Journal  of  Earth-Sciences,  Vol  19,  No  2,  p 

91-96,  1970.  3  tab,  5  ref. 

Descriptors:      'Solar     radiation,      'Arid     lands, 
'Seasonal,  'Climatic  data.  Rainfall,  Transmissivity, 
Cloud  cover,  Instrumentation,  Measurement. 
Identifiers:  'Israel,  'Pyranometers,  'Insolation. 

Details  of  global  radiation  measurements  from  9 
Israeli  pyranometer  stations  covering  28  station- 
years  are  presented  and  analyzed.  The  mean  annual 
isolation  is  181  Kcal/sq.cm./yr,  among  the  most  in- 
tense in  the  world.  Year-to-year  variation  in  annual 
and  summer  half-year  totals  was  less  than  2%,  with 
winter  deviation  being  about  3  times  greater  than 
summer  deviation.  Correlations  of  winter  rainfall 
with  global  radiation  were  weakly  negative  and  sug- 
gested a  reduction  in  winter  insolation  in  areas  with 
an  annual  rainfall  greater  than  400  mm.  Since  at- 
mospheric transmissivity  was  similar  throughout 
the  year,  atmospheric  factors  could  not  be  respon- 
sible for  seasonal  variation  in  global  radiation.  The 
areal  differences  found  do  not  correspond  to  those 
calculated  from  cloud  cover  observations  nor  to 
the  climatological  or  topographical  regions  of  the 
country.  Instrumental  causes  for  such  differences 
cannot  be  excluded.  (Casey- Arizona) 
W71-12747 


A  PSYCHROMETRIC  APPROACH  TO 
SCHEDULE  IRRIGATION, 

Puerto  Rico  Univ..  Rio  Piedras.  Agricultural  Ex- 
periment Station. 
Modesto  Capiel. 

J  Agr  Univ  P  R.  54  (4):  624-630,  Illus,  1970  (Span 
summ). 

Identifiers:  Atmosphere,  Demands,  Evaporative,  Ir- 
rigation, Psychrometric,  Schedule. 

A  laboratory  evaluation  was  directed  to  provide  a 
means  for  assessing  the  need  for  irrigation  based  on 
the  simultaneous  appraisal  of  the  evaporative  de- 
mands of  the  atmosphere  and  the  free  energy  of 
water  at  the  soil  surface.  The  method  essentially 
consists  in  recording  the  difference  in  evaporative 
cooling  between  a  non-ventilated  wet  bulb  ther- 
mojunction  at  the  height  of  a  crop  canopy  and  less 
intensive  evaporative  cooling  at  the  soil  surface,  as 
evaporation  proceeds  and  the  free  energy  of  soil 
water  decreases.  Utilizing  the  principle  of  the  ther- 
mocouple, a  curve  is  obtained  in  a  microvolt 
recorder  which  gets  steeper  as  the  evaporative  de- 
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mands  increase  with  time.  Statistical  data  are 
presented  which  indicates  that  the  continuously 
recorded  potential  (delta  f.)  is  a  major  function  of 
evaporative  demands  of  the  air  (ed),  of  the 
moisture  content  of  the  matrix  material  (theta), 
and  of  its  evaporation  rate  (em). -Copyright  1971, 
Biological  Abstracts,  Inc. 
W7 1-1 2940 


METHODICAL  INVESTIGATIONS  USING  THE 
LYSIMETER  STATION  IN  CASTRICUM 
(NETHERLANDS), 

M   Schroeder. 

Forst-Wiss  Centralbl.  89  (4):  200-210.  Illus.  1970. 
(Englsumm). 

Identifiers:  Black,  Castricum,  Lysimeter,  Methodi- 
cal, Netherlands,  Oak-D,  Pine-G,  Station. 

The  lysimeter  station  consists  of  4  large  concrete 
containers  (25  x  25  x  2.50  m.)  each  filled  with  dune 
sand  and  covered  with  different  vegetation;  bare 
soil,  dune  vegetation,  oak  and  black  pine.  The  time 
trends  of  adjusted  values  of  drainage  water  (year 
totals)  and  of  differences  of  paired  values  are  given 
and  compared.  Bare  soil  shows  a  constant  evapora- 
tion level  of  200  mm./yr.  After  7,  12  and  13  yr, 
similar  constant  levels  of  vaporization  were  found: 
for  dune  vegetation,  475  mm;  for  oak,  500  mm;  and 
for  pine,  675  mm.  Deviations  were  due  to  the  kind 
of  vegetation  and  weather. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-1295I 


EFFECTS  OF  SOIL  MOISTURE  REGIMES  ON 
LEAF  WATER  DEFICIT,  TRANSPIRATION 
AND  YIELD  OF  TOMATOES, 

Scottish  Horticultural  Research  Inst.,  Dundee. 
P.  D.  Waister,  and  J.  P.  Hudson. 
J  HortSci.  45  (4):  359-370.  Illus.  1970. 
Identifiers:  Blossom,  Deficit,  Evapo,  Evaporimeter, 
Fruit,  Gauge,  Irrigation,  Leaf,  Moisture,  Radiation, 
Regimes,    Rot,    Size,    Soil,    Solar,    Tomatoes-D, 
Transpiration,  Water,  Yield. 

Tomato  plants  in  a  glasshouse  were  subjected  to  4 
different  water  regimes  based  on  soil  moisture 
deficit,  which  was  1st  estimated  from  evaporation 
from  a  simple  evaporimeter  and  then  checked  by 
measurement  in  evapotranspiration  gauges.  The 
sensitivity  of  this  species  to  small  deficits  was 
reflected  in  total  yield,  fruit  size  and  incidence  of 
blossom  end  rot.  Although  relative  turgidity  levels 
showed  a  relationship  with  soil  moisture  deficit, 
this  relationship  was  modified  by  the  stress  regimes 
imposed.  Transpiration  rates  fell  with  increasing 
deficit  but,  under  conditions  of  frequent  irrigation, 
showed  good  correlation  with  losses  from 
evaporimcters,  which  in  turn  were  closely  related 
to  incoming  solar  radiation— Copyright  1971, 
Biological  Abstracts,  Inc. 
W7I-12966 


EVAPOTRANSPIRATION  OF  WEST  JAPAN  BY 
MEANS  OF  WATER  VAPOR  BUDGET  ANALY- 
SIS, 

Kyushu     Univ.,     Fukuoka     (Japan).     Faculty    of 
Agriculture. 
Yoshiharu  Shiotsuki. 

J  Agr  Meteorol.  26  ( I ):  25-33.  Illus.  Maps.  1970. 
(In  Jap.  with  Engl.  summ.). 

Identifiers:  Budget,  Computer,  Evapo,  Fluctua- 
tions, Japan,  Radiosonde,  Seasonal,  Transpiration, 
Vapor,  Water,  West. 

A  computation  was  made  of  the  evaporation  of 
mesoscale  areas  at  Kyushu  Island  and  Setouchi  dis- 
trict by  water  vapor  budget  analysis  using 
radiosonde  observations.  Calculation  by  computer, 
evaporation  values  and  seasonal  fluctuations  arc 
discussed. --Copyright  1971,  Biological  Abstracts, 
Inc. 
W7I-I3026 


2E.  Streamflow  and  Runoff 


RUNOFF    GROUPING    FOR    DETECTION    OF 
CHANGE  IN  RUNOFF, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W71-I2250 


EXPERIMENTS  ON  PLANE  COUETTE  FLOW, 

Toronto  Univ.  (Ontario).  Dept.  of  Mechanical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  08B. 
W71-12253 


SELF-AERATED    FLOW    CHARACTERISTICS 
IN  WALL  REGION, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

and  Hydraulic  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W7I-12254 


NONUNIFORM   FLOW   IN   FLAT  RECTANGU- 
LAR CHANNELS, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  08B. 
W7I-12258 


DE  SAINT-VENANT  EQUATIONS  EXPERIMEN- 
TALLY VERIFIED, 

New    Mexico    Inst,    of   Mining   and   Technology, 
Socorro.  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  08B. 
W7 1 -12260 


FLOOD  FREQUENCY  ESTIMATING 

TECHNIQUES  FOR  SMALL  WATERSHEDS, 

Hydrocomp  International,  Palo  Alto,  Calif. 
G.  Fleming,  and  D.  D.  Franz. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY-9,  Paper  8383,  p  1441-1460, 
September  1971.  3  fig,  2  tab,  35  ref,  append. 

Descriptors:  *  Flood  forecasting,  *  Rainfall-runoff 
relationships,  'Frequency  analysis,  'Simulation 
analysis,  'Design  flood.  Mathematical  models, 
Small  watersheds,  Computer  programs.  Storm  ru- 
noff. 
Identifiers:  Flood  frequency. 

A  literature  search  was  undertaken  to  identify 
hydrologic  methods  suitable  for  defining  the  flood 
frequency  characteristics  of  streams  of  less  than  20 
sq  mile  drainage  area.  Comparative  testing  on  1  I 
small  watersheds  used  digital  computer  simulation, 
regional  flood  frequency  analysis.  Potter's  statisti- 
cal procedure,  and  an  arbitrarily  standardized  ver- 
sion of  the  rational  method.  For  the  streams  tested, 
digital  simulation  using  the  Hydrocomp  Simulation 
Program  was  most  successful  in  reproducing  the 
flood  frequency  curves  determined  from  the  histor- 
ic streamflow.  A  program  of  research  and  develop- 
ment to  adapt  digital  simulation  to  the  derivation  of 
design  flows  for  highway  culverts  is  proposed.  (K- 
napp-USGS) 
W7I-I226I 


FLOW  IN  CHANNELS, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  08B. 

W7M2275 


RUNOFF   EVALUATION   AND  STREAMFLOW 
SIMULATION  BY  COMPUTER, 

Corps  of  Engineers,  Portland,  Orcg. 

James  A.  Anderson. 

Army  Corps  of  Engineers,  North  Pacific  Division 

Report,  May  1971.  138  p.  13  fig,  19  tab,  13  chart, 

1 7  ref. 


Descriptors:  'Mathematical  models,  'Rainfall-ru- 
noff relationships,  'Computer  programs,  'Water 
balance,  'Simulation  analysis,  Model  studies, 
Water  resources  development,  Runoff  forecasting, 
Streamflow  forecasting,  Base  flow.  Routing,  Flood 
routing,  Open  channel  flow. 
Identifiers:  'Southeast  Asia. 

A  computer  program  was  developed  to  model  basin 
runoff  resulting  from  rainfall  and  snowmelt   In  the 
watershed    model    portion    of  the    program,   soil, 
moisture-runoff  relationships,  in  the  form  of  con- 
tinuously varying  soil  moisture  indexes  together 
with  variable  evapotranspiration  indexes,  account 
for  the  over-all  water  balance  of  drainage  basins. 
These  indexes  provide  continuity  of  functions  by 
which  the  varying  losses  due  to  soil  moisture  in- 
creases  and  evapotranspiration  can  be  computed1 
for  a  wide  variety  of  soil  and  runoff  conditions,  and 
may  be  applied  to  either  rainfall  or  snow  melt  ru- ' 
nofT.  Index  values  of  soil  moisture  and  evapotrans- 
piration are  established  for  a  watershed  by  recon- 
stitution  studies  or  estimates   based   on   climate, 
topography,  geology,  vegetation  and  location  of  the' 
watershed.  Two  illustrative  examples  of  reconstitu- 1 
tion  studies  are  presented.  One  shows  runoff  and' 
the  soil  moisture  relation  on  a  watershed  in  the' 
Mekong  River  Basin,  and  the  other  shows  runoff! 
resulting  from  rainfall  and  snowmelt  on  a  small  I 
basin  in  the  Cascade  Range  of  western  Oregon.  (K-< 
napp-USGS) 
W71-I2289 

PRELIMINARY    FLOOD-FREQUENCY    RELA- 
TIONS     AND     SUMMARY      OF      MAXIMUM 
DISCHARGES  IN  NEW  MEXICO--A  PROGRESS  , 
REPORT, 

Geological  Survey,  Albuquerque,  N.  Mex. 
Arthur  G.  Scott. 

Geological  Survey  Open-file  Report,  June  1971.  76 
p,  23  fig,  9  tab,  II  ref. 

Descriptors:  'Floods,  'New  Mexico,  'Frequency' 
analysis,       'Stage-discharge       relations,       'Peak' 
discharge,  Regression  analysis,  Flood  forecasting,! 
Data  collection,  Hydrologic  data. 
Identifiers:  'Flood  frequency. 

The  magnitude  and  frequency  of  floods  is  defined" 
regionally  for  streams  in  New  Mexico  using  mul-i 
tipe-regression  techniques,  relating  flood  peaks  ofi 
2,  5,  10,  25,  and  50-year  recurrence  intervals  to 
selected  physical  and  climatic  basin  characteristics.  ■ 
The  state  was  divided  into  three  flood  regions,  and 
equations  and  associated  standard  error  of  predic- 
tion were  determined  for  each  of  these  regions. 
Maximum  observed  discharges  at  regular  and  crest-, 
stage  gaging  stations,  and  all  peak  dishcarges  found 
by  indirect  measurements  at  miscellaneous  sites  are 
presented  in  tabular  and  graphical  form.  The  equa- 
tions developed  in  the  study  can  be  used  to  com- 
pute the  peak  discharges  of  floods  of  given  recur- 
rence intervals  for  use  in  the  design  of  drainage  j 
structures.  (Knapp-USGS) 
W7 1 -12290 


SEASONAL  SEA-LEVEL  VARIATIONS  OF  THE 
SOUTH  CHINA  SEA  AND  THEIR  CAUSES, 

Meteorological  Service  of  the  City  of  Hanoi  ( North 

Vietnam). 

Nguen  Ngok  Tvi. 

Oceanology,  Vol  9,  No  4,  p  465-47  1 ,  1 970.  7  p,  5 

fig,  2  tab,  13  ref. 

Descriptors:  'Water  level  fluctuations,  'Sea  level, 
'Monsoons,  Oceanography,  Winds,  Waves 
(Water),  Seiches,  Synoptic  analysis,  Fourier  analy- 
sis. Statistical  methods.  Tides,  Tidal  effects,  Wind1 
tides. 
Identifiers:  'South  China  Sea. 

The  annual  and  semiannual  periodicity  of  sea-level 
oscillations  of  the  South  China  Sea  was  studied 
systematically  using  spectral  and  harmonic-analysisl 
methods.  The  isoamplitudes  and  isophases  of  an-i 
nual  waves  of  mean  sea  level  were  mapped.  No 
direct  influence  of  atmospheric  pressure  onl 
seasonal  mean  sea-level  variations  could  be  found. 
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»nsoonal  circulations  seem  to  be  the  major  cause 
these  variations  in  this  basin.  They  generate 
>gressive  long  waves  which  are  the  cause  of 
id-driven  currents  and  sea-level  oscillations.  (K- 
0p-USGS) 
71-12292 


MERICAL  ROUTING  OF  FLOOD  HYDRO 
tAPHS  THROUGH  OPEN  CHANNEL  JUNC- 

DNS, 

nnesota  Univ.,  Minneapolis.  Water  Resources 
search  Center. 

rtis  L.  Larson,  Tsong  C.  Wei,  and  C.  Edward 
vers. 

ailable  from  the  National  Technical  Information 
vice  as  PB-202  626,  $3.00  in  paper  copy,  $0.95 
microfiche.  Minneapolis  Water  Resources 
search  Center,  St.  Paul,  Bulletin  40,  August 
71.  67  p,  II  fig,  6  tab,  14  ref.  OWRR  Project  B- 
7-MINN(6). 

scriptors:  'Flood  hydrographs,  'Routing, 
hannels.  Watershed,  Surface  runoff.  Storm  ru- 
~i.  Overland  flow.  Numerical  analysis,  Rainfall- 
loff  relationships.  Roughness  coefficient, 
ntifiers:  *lnput  hydrographs,  'Output  hydro- 
phs,  'Hydrograph  volumes,  Backwater  effects, 
itershed  model.  Routing  equations. 

e  study  was  concerned  with  numerical  routing  of 
3d  hydrographs  through  open  channel  junctions. 

open  channel  junction  with  a  main  channel 
>ve  and  below  plus  a  branch  channel  were  con- 
jcted  in  the  laboratory.  All  channels  were 
tangular  in  shape,  but  varied  in  size.  Facilities 
I  procedures  for  supplying  hydrographs  to  the 
>  channels  above  the  junction  were  developed, 
ivision  was  made  for  measuring  both  inflow  and 
flow  hydrographs  and  also  flow  depths  at 
:cted  points  in  the  three  channels.  A  total  of  14 
lehments  were  conducted  with  various  com- 
ations  of  input  hydrographs  in  terms  of  mag- 
jde  and  relative  timing.  Unsteady  flow  condi- 
ns  (depth,  velocity  and  discharge)  in  the  three 
mnels  were  calculated  at  5-ft.  length  increments 
I  1-sec.  time  increments,  using  the  method  of  ex- 
:it  finite  differences  applied  to  the  characteristic 
lations.  A  procedure  for  calculating  unsteady 
»  backwater  effects  in  either  or  both  of  the  up- 
:am  channels  was  developed  and  utilized  as  an 
:gral  part  of  the  routing  method.  The  junction 
iting  procedure  appears  to  be  fairly  general,  hav- 

been  applied  in  a  situation  where  the  channels 
>ve  and  below  the  junction  are  at  different  size, 
pe  and  elevation.  (Walton-Minnesota) 
'1-12320 


ARACTERISTICS   OF   TRANSVERSE   MIX- 
3  IN  OPEN-CHANNEL  FLOWS, 

lifornia  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
i,  of  Hydraulics  and  Water  Resources. 
•  primary  bibliographic  entry  sec  Field  05 B. 
1-12357 


LTER  RECORDS  OF  PUERTO  RICO,   1964- 
VOLUME    1--NORTH    AND   NORTH   EAST 
3PES, 

slogical  Survey,  San  Juan  ( Puerto  Rico ). 
■  primary  bibliographic  entry  see  Field  07C. 
1-12365 


)S  IN  DESIGNING  LABORATORY  FLUMES, 

^logical     Survey,     Washington,     DC      Water 
•ources  Div. 

primary  bibliographic  entry  see  Field  08B. 

1-12366 


1ULATION  OF  CONTINUOUS  REALIZA- 
)NS  OF  THE  STREAMFLOW  PROCESS  FOR 
MPUTING  REGULATION, 

■  primary  bibliographic  entry  see  Field  02A. 
1-12397 


FORECASTING  THE  SPRING  HIGH-WATER 
HYDROGRAPH  OF  FLOOD-PLAIN  RIVERS, 
TAKING  THE  DESNA  RIVER  AS  AN  EXAM- 
PLE, 

Gidrometeorologicheskii  Institut,  Odessa  (USSR). 
For  primary  bibliographic  entry  see  Field  04A. 
W7 1-1 2398 


A  FLUOROMETRIC  TECHNIQUE  FOR  SAM- 
PLING IN  LARGE-RIVER  ECOSYSTEMS, 

Michigan  State  Univ.,  Lansing.  Dept.  of  Fisheries 
and  Wildlife;  and  St.  Marys  Coll.,  Winona,  Minn. 
Dept.  of  Biology. 

C.  D.  McNabb,  E.  F.  Miller,  and  D.  R.  Johann. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  700,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Minnesota  Water  Resources 
Research  Center,  St.  Paul,  Bulletin  34,  June  1971. 
13  p,  5  fig,  16  ref.  OWRR  Project  B-010-MINN 
(3). 

Descriptors:  'Tracers,  'Mississippi  River, 
♦Ecosystems,  'Dye  releases,  'Fluorometry,  Steam- 
flow,  Flow  rates,  Data  collections,  Ecological  dis- 
tribution, On-site  investigations,  Tracking 
techniques,  Fluorescence,  Limnology,  Biota,  Fish. 
Identifiers:  'Dye  releases  (Rhodamine  WT), 
*Time-of-travel. 

A  section  of  the  Mississippi  River  between  miles 
719  and  722  upstream  from  St.  Louis  was  used  to 
study  large  river  ecosystems.  The  flow  of  the  river 
during  the  time  of  the  study  was  between  40,000 
and  70,000  cfs.  The  dimensions  of  the  area  and  the 
paths  of  travel  along  which  the  movement  of  dye 
was  studied  are  shown.  Water  along  these  paths 
does  not  intermix.  One  path  is  a  continuation  from 
upstream  of  the  main  navigation  channel  of  the 
river.  Tracer  studies  indicate  that  the  water  moving 
along  this  path  through  the  study  section  has  little 
interaction  with  the  immediate  shore  zone.  The 
limnological  character  of  this  water  has  been  large- 
ly fixed  by  upstream  mixing  prior  to  entry  on  the 
path.  Another  path  drains  an  inshore  area  that  has 
a  rather  regular  beach  boundary  upstream.  Along 
this  course,  there  is  an  input  of  water  from  shallow 
areas.  These  shallow  backwaters  are  of  particular 
limnological  interest  since  the  production  upon 
which  the  food-web  of  the  ecosystem  is  built  ap- 
pears to  occur  here.  The  areas  of  main  current  are 
likely  avenues  for  the  dispersal  of  this  production. 
(Woodard-USGS) 
W71-12421 


ANALYTICAL  RELATIONS  IN  THE  TIME 
FREQUENCY  OF  THE  TOTAL  RIVER  RUNOFF 
AND  ITS  GENETIC  COMPONENTS, 

Vyzkumny   Ustav   Vodohospodarsky,   Prague   (C- 
zechoslovakia). 
F.  Slepicka. 

In:  Wellington  Symposium  -  The  Results  of 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology,  Vol  9,  No  2,  p  78- 
88,  1970.  1  1  p,  4  fig,  5  ref. 

Descriptors:  'Time  series  analysis,  'Rainfall-runoff 
relationships,  'Water  balance,  'Surface-ground- 
water  relationships,  Runoff  forecasting.  Stream- 
flow  forecasting.  Routing,  Duration  curves,  Depth- 
arca-duration  analysis,  Base  flow. 
Identifiers:  'Experimental  watersheds. 

The  law  of  relation  between  runoff  values  and  daily 
groundwater  excesses,  which  contribute  to  the  total 
runoff,  is  derived  as  a  power  function  expressed  in 
the  bilogarithmic  functional  net  as  a  straight  line 
with  three  sections.  Each  of  these  sections  is  valid 
for  a  specific,  temporally  limited,  flow  in  a  specific 
watercourse.  It  is  possible  to  carry  out  the  solution 
for  one  hydrological  year  or  longer  periods.  The 
method  facilitates  division  of  groundwater  excesses 
of  various  origin,  determination  of  their  values,  and 
planning  for  regulation.  (Knapp-USGS) 
W7  I- 1  2424 


THE  HYDROLOGICAL  BUDGET  AND  COMPU- 
TATION OF  GROUND-WATER  COMPONENTS 
OF  RIVER  DISCHARGE  IN  THE  NORTH-WEST 
PART  OF  POLICE  REPRESENTATIVE  BASIN 
IN  CZECHOSLOVAKIA, 

Vyzkumny  Ustav  Vodohospodarsky,  Prague  (C- 
zechoslovakia). 

For  primary  bibliographic  entry  see  Field  02A. 
W71-12426 


UNIT  HYDROGRAPH  BY  DIFFUSION  ANALO- 
GY, 

Ministry  r of  Works,  Wellington   (New   Zealand). 

Civil  Div. 

F.  H.  Pearson. 

In:    Wellington    Symposium    -    The    Results    of 

Research    on    Representative    and    Experimental 

Basins;  December  1-8,  1970,  New  Zealand:  New 

Zealand  Journal  of  Hydrology,  Vol  9,  No  2,  p  299- 

306,  1 970.  8  p,  2  fig,  3  tab,  3  ref. 

Descriptors:  'Unit  hydrographs,  'Small 
watersheds,  'Routing,  'Hydrograph  analysis, 
'Recession  curves.  Base  flow.  Diffusion,  Rainfall- 
runoff  relationships,  Surface-groundwater  relation- 
ships. Synthetic  hydrology. 

Identifiers:  'Hydrograph  synthesis,  'Experimental 
watersheds. 

For  a  New  Zealand  stream  the  hydrograph  shape 
could  be  modelled  according  to  the  diffusion  of  an 
exponential  decay  profile,  but  this  model  was  only 
valid  down  stream  of  the  point  at  which  the  falling 
limb  of  the  hydrograph  was  approximately  ex- 
ponential throughout  its  length.  Having  established 
a  property  of  the  stream  channel  analogous  to  dif- 
fusivity,  it  was  possible  to  synthesize  a  hydrograph 
for  any  point  on  the  stream  (subject  to  the  above 
limitation)  given  the  time  of  concentration  at  that 
point.  Also,  from  hydrographs  at  each  end  of  a 
reach  in  a  stream,  the  Muskingham  method  could 
be  used  to  synthesize  a  corresponding  hydrograph 
at  any  other  point  within  or  down  stream  of  the 
original  reach,  given  the  time  of  concentration  at 
that  point.  Hydrographs  synthesized  according  to 
the  diffusion-analogy  method  and  the  Muskingum 
method  were  in  good  agreement.  (Knapp-USGS) 
W71-12429 


CALCULATION  OF  THE  INSTANTANEOUS 
UNIT  HYDROGRAPH  USING  LAPLACE 
TRANSFORMS, 

Newcastle-upon-Tyne  Univ.   (England).   Dept.   of 
Civil  Engineering. 
P.  Johnson. 

In:  Wellington  Symposium  -  The  Results  of 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology,  Vol  9,  No  2,  p  307- 
322,  1 970.  1 6  p,  3  fig,  3  tab,  1 4  ref. 

Descriptors:  'Unit  hydrographs,  'Hydrograph 
analysis,  'Mathematical  studies,  Rainfall-runoff 
relationships,  Surface-groundwater  relationships. 

Most  recently  derived  methods  for  the  calculation 
of  the  instantaneous  unit  hydrograph  using  ob- 
served rainfall-runoff  data  from  a  catchment  have 
in  common  the  use  of  integral  transform  equations 
and  linkage  equations.  A  Laplace  transform 
technique  is  shown  to  have  direct  analogy  with  the 
method  of  moments.  Potential  accuracy  of  the 
Laplace  method  is  illustrated  by  analyzing 
synthetic  data.  Analyses  of  real  data  indicate  the 
difficulty  in  applying  such  a  method  in  practice 
until  better  understanding  of  data  inaccuracy  and 
of  the  hydrograph  modeN  in  use  is  obtained.  (K- 
napp-USGS) 
W7I-12430 


OVERLAND    FLOW    ON    RANGELAND 
WATERSHEDS, 

Agricultural  Research  Service,  Fort  Collings,  Colo. 

and  Agricultural  Research  Service,  Rapid  City   S 

Dak. 

D.  A.  Woolhiser,  C.  L.  Hanson,  and  A.  R. 

Kuhlman. 
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Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


In:  Wellington  Symposium  -  The  Results  of 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology,  Vol  9,  No  2,  p  336- 
356,1 970.  2 1  p.  9  fig,  4  tab,  1 5  ref. 

Descriptors:  *  Mathematical  models,  'Overland 
flow,  'Grasslands,  'Ranges,  Optimization, 
Roughness  (Hydraulic),  Darcy-Weisbach  equation, 
Transition  flow,  Reynolds  number,  Hydrograph 
analysis,  South  Dakota. 

Identifiers:  'Kinematic  cascade  model,  'Experi- 
mental watersheds. 

The  kinematic  cascade  was  used  as  a  mathematical 
model  to  describe  overland  and  open-channel  flow 
for  small  (0.81-kectare)  rangeland  watersheds.  The 
friction  relationship  for  overland  flow  was  assumed 
to  be  of  the  Darcy-Weisbach  form,  with  initially 
laminar  flow  becoming  turbulent  at  a  transitional 
Reynolds  number  of  300.  Optimum  values  of  the 
hydraulic  roughness  parameter  were  obtained  by  a 
univariate  optimization  procedure  for  four  heavily 
grazed  watersheds  and  four  lightly  grazed 
watersheds  for  a  single  storm.  Although  these 
watersheds  showed  substantial  differences  in 
vegetal  composition  and  cover,  the  roughness 
parameters  were  not  significantly  different.  The 
average  of  the  eight  optimized  parameters  was  used 
in  kinematic-cascade  model  to  predict  hydrographs 
for  four  moderately  grazed  watersheds  with  very 
good  results.  The  kinematic-cascade  model  ap- 
pears to  be  satisfactory  for  describing  overland 
flow  on  small  rangeland  watersheds.  The  roughness 
parameter  is  approximately  7,000  for  native  short- 
grass  prairie  rangelands  in  western  South  Dakota, 
U.S.A.  (Knapp-USGS) 
W71-12432 


AN    EMPIRICAL    RELATIONSHIP    BETWEEN 
RAINFALL  AND  RUNOFF, 

Ministry    of    Works,    Hamilton    (New    Zealand). 

Water  and  Soil  Div. 

For  primary  bibliographic  entry  see  Field  02A. 

W71-I2433 


METHOD    OF    CALCULATING    SECONDARY 
FLOW, 

Pittsburgh  Univ.,  Pa.  Dept.  of  Civil  Engineering. 
C. -L.Chiu.andT. -S.  Lee. 

Water  Resources  Research,  Vol  7,  No  4,  p  834- 
844,  August  1971.  10  fig,  9  ref. 

Descriptors:  'Open  channel  flow,  'Vortices,  'Tur- 
bulent flow,  'Eddies,  Streamflow,  Water  circula- 
tion. Mathematical  studies.   Hydraulics,   Flow  re- 
sistance. 
Identifiers:  'Secondary  flow. 

Secondary  flow  plays  an  important  role  in  a 
number  of  areas  in  hydraulics,  such  as  sediment 
transport,  distribution  of  primary  flow  velocity  and 
boundary  shear,  flow  resistance,  and  stream  mean- 
dering. Secondary  currents  generated  in  a  straight, 
triangular  open  channel  were  investigated  and  used 
to  develop  a  method  of  calculating  secondary  flow 
in  an  entire  transverse  cross  section  of  a  straight 
channel.  The  method  developed  involves  the  use  in 
different  regions  of  a  cross  section  of  different  sets 
of  curvilinear  coordinate  systems  consisting  of 
isovcls  of  primary  flow  and  their  orthogonal  trajec- 
tories. Descriptions  of  the  method  as  well  as  calcu- 
lated results  are  presented.  (  Knapp-USGS ) 
W7I-I2449 


A  NOTE  ON  THE  USE  OF  MARKOV  CHAINS 
IN  HYDROLOGY, 

Lancaster     Univ.     Bailrigg    (England).     Dept.     of 

Mathematics 

For  primary  bibliographic  entry  sec  Field  04A. 

W7I-I246I 


ESTIMATION     OF     DESIGN     HYDROGRAPHS 
FOR  SMALL  RURAL  CATCHMENTS, 

New   South    Wales  Univ.    Kensington   (Australia). 
School  of  Civil  Engineering 
I  Cordcry. 


Journal  of  Hydrology,  Vol   13,  No  3,  p  263-277, 
July  1971.  6  fig,  3  tab,  15  ref. 

Descriptors:  'Small  watersheds,  'Design  flow, 
'Rainfall-runoff  relationships,  'Hydrograph  analy- 
sis, 'Design  flood,  Rainfall  disposition,  Peak 
discharge,  Runoff  forecasting,  Streamflow 
forecasting. 
Identifiers:  'Design  hydrographs. 

Design  hydrograph  procedures  currently  in  use 
usually  contain  the  assumption  that  the  return 
period  of  the  design  hydrograph  is  equal  to  the 
return  period  of  the  design  rainfall.  However,  in 
most  cases  no  provisions  are  made  to  attempt  to  en- 
sure this  equality  of  return  periods.  A  design  hydro- 
graph  procedure  was  developed  which  models 
separately  the  major  factors  influencing  the  return 
period  of  the  design  hydrograph,  such  as  the  rain- 
fall amount,  its  temporal  pattern  and  the  losses 
from  the  rainfall.  Comparison  of  design  hydrograph 
peak  discharges  of  given  return  periods  with  the 
corresponding  peak  floods  estimated  from  frequen- 
cy analyses  of  observed  floods  on  21  catchments  in 
Australia  indicate  that  this  type  of  approach  to  the 
estimation  of  design  floods  has  considerable  merit. 
(Knapp-USGS) 
W71-I2463 


RIVER   EROSION   DUE  TO  CHANNEL  RELO- 
CATION, 

Federal  Highway  Administration,  Concord,  N.H. 
For  primary  bibliographic  entry  see  Field  08B. 
W7  I- 1  2469 


SEA  BOTTOM  VELOCITY  PROFILES  ON  THE 
CONTINENTAL  SHELF  SOUTH-WEST  OF  EN- 
GLAND, 

Bristol  Univ.  (England).  Dept.  of  Geology. 

R.  D.  Channon,  and  D.  Hamilton. 

Nature,  Vol  231,  No  5302,  p  383-385,  June   11, 

1971.  3  p,  1  fig,  1  tab,  13  ref. 

Descriptors:  'Currents  (Water),  Tides,  'Tidal  ef- 
fects, 'Sediment  transport.  Bottom  sediments.  Bed 
load,  Transition  flow,  Sea  water,  Continental  shelf. 
Identifiers:  'England,  Karman-Prandtl  law. 

The  peak  velocity  of  tidal  currents  on  the  Con- 
tinental Shelf  around  the  British  Isles  varies  greatly 
from  place  to  place,  nowhere  more  markedly  than 
in  the  southwest.  In  this  area  the  grade  of  the  super- 
ficial sediment  and  the  geometry  of  the  sea  floor 
are  both  highly  variable  and  grain  size  tends  to 
decrease  as  tidal  current  strength  weakens  along 
sediment  transport  paths.  Boundary-layer  observa- 
tions were  made  at  ten  locations  southwest  of  En- 
gland. Locations  and  times  of  recording  were 
chosen  so  that  most  depths  and  current  speeds  oc- 
curring in  the  area  were  represented,  at  various 
states  of  the  tide.  The  Karman-Prandtl  laws 
describe  flow  well  except  during  very  low  velocity 
periods  of  tidal  reversal.  This  implies  an  apprecia- 
ble phase  lag  of  bottom  current  fluctuations  behind 
those  occurring  nearer  the  sea  surface.  The  turbu- 
lent boundary  layer  flow  on  the  shelf  southwest  of 
England  is  usually  hydrodynamically  transitional  to 
rough.  Rough  flow  predominates  during  the 
periods  of  high  Reynolds  number  that  are  thought 
to  control  the  sediment  distribution.  (Knapp- 
USGS) 
W7I-I2473 


GRAPHIC  ANALYSIS  OF  ROADWAY  RUNOFF, 

California  Div  of  Highways,  Fresno.  District  6. 
For  primary  bibliographic  entry  see  Field  04C. 
W71-12587 


SPECTRAL        METHODS        OF        STUDYING 

HYDROLOGIC       SERIES       (O       spektral'nykh 

metodakh  issledovaniya  gidrologicheskikh  ryadov), 

Akadcmiya  Nauk  SSSR,  Moscow.   Inst,  of  Water 

Research. 

A.  I.  Davydova. 

Meteorologiya  i  Gidrologiya.  No  3.  p  72-79,  March 

1971.  I  fig.  I  tab,  8  ref. 


Descriptors:  'Hydrologic  cycle,  'Runoff,  'Ftae. 
tuation,  'Variability,  'Mathematical  studio,  River 
basins,  Streamflow  forecasting,  Runoff  forecasting. 
Dispersion,  Air  circulation,  Surface  runoff. 
Discharge  (Water),  Correlation  analysis,  Probabit 
ty,  Statistical  methods. 

Identifiers:  'USSR,  Autocorrelation,  Coefficient  of 
variation. 

The  character  of  long-term  fluctuations  in  stream- 
flow  was  examined  from  the  standpoint  of  studyinj 
the  internal  structure  of  hydrologic  series.  Since 
streamflow  is  generally  a  random  process  with 
complex  cyclic  components,  it  is  important  to  un- 
derstand the  role  of  cycles  in  streamflow  forecast- 
ing and  in  the  long-term  regulation  of  runoff.  A 
spectral  method  of  describing  phenomena  was  used 
to  analyze  the  temporal  and  spatial  variability  of 
the  relationship  of  atmospheric  circulation  to  the 
surface  runoff  of  European  rivers.  Long-term  fluc- 
tuations in  streamflow  were  presented  in  the  form 
of  a  complex  harmonic,  which  considered  the  ef- 
fect of  2-,  5-,  7-,  and  1 1 -year  cycles  (runoff  series) 
for  55  basins  of  the  Northern  Hemisphere  The 
contribution  of  the  energy  represented  by  these  4 
cycles  to  the  total  dispersion  of  the  runoff  process 
was  evaluated.  Average  annual  discharges  of  water 
from  the  runoff  series  fluctuated  between  60  and 
24,000  cu  m/sec,  and  the  coefficients  of  variation 
ranged  from  0.08  to  0.66.  The  level  of  energy  cor- 
responding to  the  long-term  variability  was  highest 
for  the  11 -year  cycle,  decreased  for  the  7-year 
cycle  and  was  lowest  for  the  2-year  cycle  A  spec- 
tral analysis  of  the  structure  of  long-term  hydrolog- 
ic series  confirms  the  existence  of  cycles  and  gives 
an  approximate  picture  of  the  character  of  runoff 
fluctuations.  (Josefson-USGS) 
W71-126I  I 


HYDROLOGIC  RECONNAISSANCE  OF  THE 
PARK  VALLEY  AREA,  BOX  ELDER  COUNTY, 
UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 
J.  W.  Hood. 

Utah  Department  of  Natural  Technical  Publication 
No  30,  1971.  51  p.  4  fig,  2  plate,  14  tab,  15  ref,  ap- 
pend. 

Descriptors:  'Water  resources  development. 
•Water  supply,  'Water  quality,  'Water  yield,  *U- 
tah.  Surface  waters.  Groundwater,  Hydrologic 
data.  Data  collections.  Runoff,  Aquifers,  Water 
wells,  Precipitation  (Atmospheric),  Water  level 
fluctuations.  Chemical  analysis,  Surveys,  Hydrolo- 
gy- 
Identifiers:  'Hydrologic  reconnaissance  (Box  Elder 
County-Utah),  'Park  Valley  (Utah). 

Water  resources  data  for  the  Park  Valley  area 
(1,050  sq  mi)  in  Box  Elder  County,  Utah  are 
presented.  Precipitation  is  estimated  to  average 
520,000  acre-feet  annually.  Most  runoff  and 
groundwater  recharge  is  derived  from  precipitation 
on  lands  above  an  altitude  of  6,000  feet.  An  esti- 
mated 6,000  acre-feet  of  groundwater  is  consumed 
by  beneficial  evapotranspiration  in  crop  and 
pasture  lands.  The  range  of  concentration  of  dis- 
solved solids  is  from  I  1  1  to  more  than  26,000  mg 
per  liter.  The  freshest  water  is  from  streams  and 
springs  in  the  Raft  River  and  Grouse  Creek  Moun- 
tains and  the  alluvial  slopes  adjacent  to  them.  The 
quality  of  groundwater  in  the  central  area  ranges 
from  fresh  to  moderately  saline,  and  very  saline 
water  occurs  along  the  edge  of  Great  Salt  Lake  and 
along  the  edge  of  the  Great  Salt  Lake  Desert.  Past 
and  present  development  of  water  in  the  Park  Val- 
ley urea  has  depended  mainly  on  stream  and  spring 
flow.  The  total  annual  supply  of  surface  and 
groundwater  in  the  Park  Valley  area  is  estimated  to 
be  29,000  acre-feet,  but  the  average  annual 
amount  that  can  be  readily  diverted  is  about  1 7,000 
acre-feet.  ( Woodard-USGS) 
W7I-126I5 


ON  THE  OSCILLATORY  FLOW  IN  TURBU- 
LENT BOUNDARY  LAYERS  INDUCED  BY 
WATER  WAVES, 

Kyoto  Univ.  (Japan  )  Disaster  Prevention  Research 
Inst. 
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WATER  CYCLE— Field  02 
Streamflow  and  Runoff — Group  2E 


leaki  Noda. 

lletin  of  the  Disaster  Prevention  Research  In- 
ute,  Vol  20,  Part  3,  No  176,  p  127-144,  March 
U.  18  p,  10  fig,  2  tab,  1 1  ref. 

icriptors:  'Turbulent  boundary  layers,  'Turbu- 

t  flow,  'Waves  (Water),  'Sediment  transport, 

:oral    drift.    Hydraulic    models,    Mathematical 

dels.   Unsteady  flow.  Turbulence,   Roughness 

idraulic) 

ntifiers:  Oscillatory  flow. 

method  is  presented  for  calculating  various 
racteristics  of  the  turbulent  boundary  layers 
eloped  on  both  smooth  and  rough  bottoms  by 
es  The  profiles  of  velocities  and  the  mass  trans- 
t  velocities  in  the  oscillating  turbulent  boundary 
:r  are  derived  theoretically  on  the  basis  of  a 
sically  meaningful  assumption  of  an  eddy 
osity,  and  the  numerical  results  are  compared 
l  existing  experimental  data.  Analytical  data  on 
oscillary  flow  near  the  bottom  were  also  applied 
theoretical  description  of  some  of  the  problems 
tediment  movement  such  as  determination  of 
predominant  direction  of  sediment  transport 
to  waves.  (Knapp-USGS) 
1-12627 


AIR-SEA     INTERACTION     IN    THE     KII 

ANNEL, 

ito  Univ.  (Japan).  Disaster  Prevention  Research 

itaro  Nakajima,  and  Hiroshi  Yoshioka. 
letin  of  the  Disaster  Prevention  Research  In- 
ite,  Vol  20,  Part  3,  No  176,  p  217-226,  March 
I.  10  p,  I  2  fig,  4  ref. 

criptors:     *Synoptic     analysis,     *Bays,     'eti- 
ology.    Weather     forecasting,     Meteorology, 
ather  patterns,  Air  masses,  Precipitation  (At- 
ipheric).  Weather  data, 
itifiers:  'Japan,  Air-sea  interactions. 

ig  Kii  Channel  and  Osaka  Bay,  Japan,  as  a 
lei  region,  the  interrelation  between  small  scale 
anic  phenomena  in  a  narrow  ocean  area  and 
o-scale  atmospheric  phenomena  was  studied.  A 
ntercurrent  of  the  Kuroshio  flows  along  the 
ific  Coast  of  Western  Japan.  This  region  is  oro- 
ihically  open  to  the  south,  and  favorable  for 
therly  winds  to  flow  into  inland  parts  with 
izontal  convergence.  The  oceanic  conditions  of 
>e  seas  are  summarized,  and  the  atmospheric 
nomena  which  produced  these  oceanic  condi- 
s  are  described.  The  existence  of  a  discontinui- 
f  surface  water  temperature  affects  the  stability 
he  lower  layer  of  the  atmosphere  and  makes  a 
il  distribuiton  of  dense  fog  and  air  pollution. 
>  discontinuous  zone  of  surface  water  tempera- 
produces  a  suitable  condition  for  the  develop- 
it  of  secondary  small  cyclones  of  low  height.  In 
mer,  moist  air  currents  in  the  lower  layer  flow 
the  central  part  of  the  Kinki  District  through 
Kii  Channel  and  make  a  narrow  band  of  con- 
(ration  of  heavy  rainfall.  (Knapp-USGS) 
1-12628 


METHOD  FOR  COMPUTING  CURRENTS 
9  WATER  EXCHANGE  IN  KERCH  STRAIT, 

Irometeorological  Observatory  of  the  Black  Sea 

Sea  of  Azov  Basin,  Sevastopol  ( USSR ). 

I.  Al'tman,  and  D.  M.  Tolmazin. 

anology  (USSR)  Vol    10,  No  3,  p  333-340, 

ember  1970.  8  p,  3  fig,  2  tab,  14  ref. 

criptors:  'Currents  (Water),  'Winds,  'Salinity, 

ter   balance,   Channel   morphology,   Stratified 

',  Seiches,  Water  levels. 

itifiers:    'Black   Sea,    'Sea   of  Azov,    'Kerch 

it. 

heoretical  method  is  proposed  for  computing 
ents  and  water  exchange  between  the  Black 
and  the  Sea  of  Azov  through  Kerch  Strait  with 
licit  allowance  for  the  wind  stress  at  the  surface, 
expression  is  obtained  for  average  current 
icity  and  for  the  rise  in  level  over  the 
isturbed  surface  at  any  point  of  the  strait,  as- 


suming that  the  fluid  is  vertically  homogeneous  and 
that  the  linear  terms  of  the  equations  of  motion  are 
small.  Dynamic  forces  taken  into  account  include 
the  longitudinal  pressure  gradient  produced  by  the 
difference  in  level,  the  tangential  wind  stress  on  the 
surface,  and  the  horizontal  momentum.  The 
scheme  for  computing  slopes,  current  velocities, 
and  discharges  is  described.  A  nomogram  is 
proposed  for  computing  currents  and  water 
exchange  from  the  difference  in  levels  at  the  ends 
of  the  strait,  the  average  wind  over  it,  and  the 
general  sea  level  background.  (Knapp-USGS) 
W71-12632 


THERMAL    STRUCTURE    OF    EQUATORIAL 
CURRENTS  IN  THE  WESTERN  PACIFIC, 

Akademiya  Nauk  SSSR,  Moscow.   Institut  Oke- 

anologii. 

L.  K.  Moiseyev. 

Oceanology  (USSR),  Vol   10,  No  3,  p  314-323, 

December  1970.  1  Op,  5  fig,  2  tab,  20  ref. 

Descriptors:  'Ocean  currents,  'Ocean  circulation, 
'Mixing,  'Thermal  stratification.  Winds,  Oceanog- 
raphy, Oceans,  Pacific  Ocean,  Turbulence,  Cur- 
rents (Water),  Velocity,  Hydrography, 
Bathymetry,  Water  temperature. 
Identifiers:  Thermal  structure  (Oceans). 

Thermal  soundings  reveal  isothermal  (homogene- 
ous) and  inversional  steplike  mesoforms  in  the  ver- 
tical oceanographic  patterns  at  depths  substantially 
exceeding  the  limiting  depth  of  wind  mixing.  Inver- 
sions that  frequently  lead  to  density  instability  con- 
stantly appear  against  the  background  of  isother- 
mal (homogeneous)  mixed  layers  or  'lenses'  during 
interlayer  turbulent  exchange.  Stratification  is 
disturbed  frequently.  The  observed  static  in  stabili- 
ty is  apparently  sustained  by  dynamic  factors.  The 
uniformly  mixed  'lenses'  in  the  trade-wind  current 
system  of  the  south  tropical  circulation  apparently 
form  only  within  converging  meridional  flows.  In 
this  case,  'lenses'  correspond  in  the  first  approxi- 
mation to  the  position  of  the  intermediate  levels  of 
maximum  horizontal  current  velocity  gradients  in 
currents  of  the  transverse  circulation.  The 
seasonal,  or  anomalous,  displacement  of  the  frontal 
boundary  to  the  north  with  simultaneous  weaken- 
ing of  the  zonal  drift  circulation  of  the  southern 
tradewind  current  reinforces  the  transverse  circula- 
tion of  waters  converging  toward  the  equator  and 
this,  in  the  final  analysis,  widens  the  latitudinal  dis- 
tribution of  the  region  with  the  'lens'  structure.  (K- 
napp-USGS) 
W71-12634 


EFFECT  OF  WATER  TEMPERATURE  AND 
SALINITY  ON  THE  FORMATION  OF  OCEAN 
CURRENTS  AT  THE  EQUATOR, 

Akademiya   Nauk   SSSR,   Moscow.    Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-I2635 


INCREASE  IN  WATER  DENSITY  UPON  MIX- 
ING OF  FOUR  OCEAN  WATER  MASSES, 
Moscow  State  Univ.  ( USSR ).  Dept.  of  Geography. 
O.  I.  Mamayev. 

Oceanology  (USSR),  Vol  10,  No  3,  p  301-308, 
December  1 970.  8  p,  6  fig,  1 2  ref. 

Descriptors:     'Density,     'Mixing,     'Sea     water, 
•Ocean     currents,     'Ocean     circulation.     Water 
chemistry,  Water  properties.  Salinity,  Water  tem- 
perature. Oceanography. 
Identifiers:  'Kuroshio,  'Oyashio. 

Using  the  region  where  the  Kuroshio  and  the 
Oyashio  interact  (northwestern  Pacific)  as  an  ex- 
ample, a  nomogram  was  constructed  for  determin- 
ing the  magnitude  of  density  increase  with  water 
mixing.  The  pattern  of  the  density  increase  upon 
mixing  in  the  Kuroshio-Oyashio  area  is  compared 
with  the  thermohaline  conditions  in  this  area.  The 
maximum  increase  in  density  occurs  in  the  isopyc- 
nic  layer.  This  layer  slopes  from  the  northeast  to 


the  southwest  from  a  depth  of  50-75  m  to  400  m. 
The  maximum  increase  in  density  takes  place  upon 
mixing  of  one  part  of  subarctic  water  with  two  parts 
of  Kuroshio  water.  When  the  mixing  of  three  water 
masses  is  analyzed,  the  increase  in  density  is  given 
by  the  difference  between  the  true  density  of  sea 
water  and  average  density  determined  from  the  for- 
mula of  weight-mean  value  and  corresponding  to 
some  linear  equation  of  state.  When  two,  four,  or 
more  water  masses  mix,  the  equation  of  state  for 
average  density  can  also  be  nonlinear.  (Knapp- 
USGS) 
W71-I2636 


COMPUTATION  OF  THE  THREE-DIMEN- 
SIONAL FIELD  OF  TIDAL  CURRENTS  IN  THE 
NORTH  SEA, 

Akademiya  Nauk   SSSR,   Moscow.   Institut  Oke- 

anologii. 

V.  K.  Kraav. 

Oceanology  (USSR),  Vol   10,  No  2,  p   195-201, 

November  1 970.  7  p,  5  fig,  1 7  ref. 

Descriptors:  'Tides,  'Tidal  effects,  'Ocean  cur- 
rents,    'Ocean    circulation.    Currents    (Water), 
Mathematical   models,  Topography,   Water   level 
fluctuations,  Turbulence. 
Identifiers:  North  Sea. 

The  three-dimensional  field  of  average  spring  tide 
currents  in  theNorth  Sea  is  computed.  The  results 
of  the  computations  are  used  to  construct  maps  of 
the  ellipses  of  tidal  currents  at  the  sea  surface  and 
at  a  depth  of  30  m.  A  comparison  between  the 
computed  and  observed  maximum  currents  show; 
good  agreement.  (Knapp-USGS) 
W71-12647 


VARIABILITY  OF  WIND-DRIVEN  AND  THER- 
MOHALINE CURRENTS  IN  THE  NORTH  AT- 
LANTIC  IN  RELATION  TO  VARIATIONS  IN 
MACROSYNOPTIC  PROCESSES, 

Gidrometeorologicheskii        Institut,        Leningrad 

(USSR). 

For  primary  bibliographic  entry  see  Field  02A. 

W71-12653 


ANNUAL  CYCLE  OF  VARIATIONS  IN  THE 
CIRCULATION  AND  THERMOHALINE  FIELD 
OF  THE  NORTH  ATLANTIC, 

Gidrometerologicheskii         Institut,         Leningrad 

(USSR). 

L.  A.  Zhukov. 

Oceanology  (USSR),  Vol    10,  No  5,  p  608-610, 

1970.  3  p,  1  fig,  4  ref. 

Descriptors:  'Ocean  circulation,  'Ocean  currents, 
'Salinity,  'Atlantic  Ocean,  Sea  water,  Water  circu- 
lation. Water  temperature.  Density  stratification, 
Thermal  stratification,  Meteorology,  Synoptic 
analysis. 
Identifiers:  'Gulf  Stream. 

The  seasonal  variations  in  the  circulation  and  the 
thermohaline  structure  of  the  upper  200-m  layer  of 
the  Atlantic  Ocean  were  computed  by  use  of  a 
model  of  the  over-all  circulation  and  of  the  average 
vertical  temperature  and  salinity  fields.  Some  of  the 
characteristics  of  the  normal  annual  cycle  of  varia- 
tion of  horizontal  circulation  and  of  the  ther- 
mohaline structure  are  discussed  on  the  basis  of  the 
results  of  the  model  computations.  The  volume  of 
water  transported  in  winter  is  almost  three  times 
that  transported  in  summer.  The  period  required 
for  one  complete  circuit  of  water  is  4  to  5  years. 
The  heating  of  the  ocean  during  the  warm  part  of 
the  year  propagates  from  equatorial  and  temperate 
latitudes  toward  the  central  part.  The  seasonal 
salinity  maxima  form  in  winter  in  the  Gulf  Stream. 
(Knapp-USGS) 
W71-12654 


ON  THE  MESOSTRUCTURE  OF 

GEOSTROPHIC  CURRENTS  IN  MID-OCEAN, 

Akademiya   Nauk   SSSR,   Moscow.   Institut  Oke- 
anologii. 
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Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


M.N.  Koshlyakov,  L.  I.  Galerkin,  and  Chu'ong 
Dinh  Hie'n. 

Oceanology  (USSR),  Vol    10,  No  5,  p  637-646, 
1970.  1  Op,  6  fig,  1  tab,4ref. 

Descriptors:  *Ocean  currents,  *Ocean  circulation, 
•Oceanography,      Velocity,      Synoptic      analysis, 
Winds,  Water  temperature,  Tides,  Tidal  effects. 
Identifiers:  Geostrophic  currents. 

Two  hydrological  surveys  by  the  R/V  Faddey 
Bellingsgauzen  in  the  South  Arabian  Sea  from 
January  through  April  1967  yielded  data  on  the 
structure  of  geostrophic  currents  in  the  0-  to  1 500- 
m  layer,  averaged  over  about  10  days  and  100  km. 
Intense  development  of  large-scale  geostrophic  tur- 
bulence was  confirmed.  During  the  second  period 
of  the  observations,  marked  rotation  of  the  flow 
velocity  vector  with  depth  was  observed  at  certain 
points;  this  is  attributed  to  the  instability  of  the 
wind  field  above  the  ocean.  (Knapp-USGS) 
W71-12655 


THE  USE  OF  ELECTRICAL  ANALOG  MODELS 

FOR    STUDYING    DYNAMIC    PROCESSES    IN 

THE  SEA, 

Gidrometeorologicheskii        Institut,        Leningrad 

(USSR). 

For  primary  bibliographic  entry  see  Field  07C. 

W71-12657 


RIVER  DISCHARGE  INTO  THE  BALTIC  SEA 
IN  1951-1960, 

State  Inst,  of  Hydrology  and  Meteorology,  Warsaw 

(Poland). 

Zd.  Mikulski. 

Oceanology  (USSR),  Vol    10,  No  6,  p  785-789, 

1970.  5  p,  2  fig,  3  tab,  19ref. 

Descriptors:    *Streamflow,    'Discharge    (Water), 
Water  balance,  Rivers,  Runoff,  Data  collections. 
Identifiers:  'Baltic  Sea,  'Poland. 

River  discharge  into  different  parts  of  the  Baltic 
Sea  is  discussed  on  the  basis  of  new  data.  Discharge 
in  various  areas  is  compared  with  the  volume  of  sea 
water.  The  entire  Baltic  Sea  received  440  cu  km 
(14,000  cu  m/sec)  of  river  water  in  1951-1960. 
This  makes  up  a  115-cm  thick  water  layer  in  the 
sea.  The  annual  inflow  of  river  water  into  the  Baltic 
Sea  accounts  for  2%  of  its  volume.  Recent  flow  cal- 
culations in  Poland  showed  that  in  1951-1960 
streamflow  was  several  percent  below  the  long- 
period  value.  Compared  with  the  period  between 
the  wars,  this  decrease  amounts  to  5%  for  the 
Vistula  River  and  10%  for  the  Oder  River.  The 
greatest  inflow  of  river  water  into  the  Baltic  Sea  oc- 
curs in  the  spring  (April-June)  with  a  maximum  in 
May  ( 14%  of  annual  inflow).  The  minimum  inflow, 
which  is  50%  of  the  maximum,  occurs  in  the  au- 
tumn-winter period  (November-January),  in  the 
storm  season.  (Knapp-USGS) 
W7I-I2658 


ON  THE  PARAMETRIC  DESCRIPTION  OF 
TEMPERATURE  PROFILES  IN  THE  ACTIVE 
OCEAN  LAYER, 

Yu.  Z.  MiropoPskiy,  B.  N.  Filyushkin,  and  P.  P. 

Chernyshkov. 

Oceanology  (USSR),  Vol   10,  No  6,  p  892-895, 

1970.  1  fig. 

Descriptors:    *Water    temperature,    *Sea    water, 

•Oceans,    'Thermal    stratification,    Thermocline, 

Bathythermographs. 

Identifiers:  Ocean  temperature  profiles. 

A  method  for  the  parametric  description  of  vertical 
temperature  profiles  in  the  active  ocean  layer  is 
proposed.  Universal  functions,  describing  the  de- 
pendence of  the  dimensionless  temperature  profile 
(gradient)  on  the  dimensionless  vertical  coor- 
dinate, are  constructed  on  the  basis  of  measure- 
ments by  ocean  weather  ships  at  two  points  in  the 
North  Pacific.  Approximation  formulas  for  these 
relationships  are  proposed,  which  make  it  possible 
to    reconstruct    from    standard    parameters    the 


average  monthly  values  of  the  annual  water  tem- 
perature variation  at  any  depth  within  the  active 
ocean  layer.  (Knapp-USGS) 
W7I-I266I 


CHEMICAL  GAUGING  OF  STREAMFLOW, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

F.C.Bell. 

New    South    Wales    University,    Water    Research 

Laboratory  Report  No  I  I  7,  December  1969.  49  p, 

6  fig,  3  tab,  22  ref 

Descriptors:  'Streamflow,  'Flow  measurement, 
•Chemicals,  'Colorimetry,  'Tracking  techniques, 
Sodium  compounds,  Analytical  techniques, 
Evaluation,  Laboratory  tests,  On-site  tests,  Stream 
gages,  Current  meters. 

Identifiers:  'Streamflow  (Chemical  gaging), 
'Tracking  techniques  (Sodium  dichromate). 

Chemical  dilution  methods  of  stream  gaging  with 
sodium  dichromate  were  tested  in  a  tilted  laborato- 
ry flume  for  flows  up  to  5  c.f.s.  and  at  various  loca- 
tions on  a  range  of  natural  streams  for  flows  up  to 
210  c.f.s.  Accurate  check  calculations  of  flow  were 
available  with  the  flume  tests  and  showed  probable 
errors  of  4.5%  for  the  constant  injection  method.  In 
turbulent  sections  of  natural  streams  this  method 
was  found  to  have  about  the  same  accuracy  as  cur- 
rent meter  gagings  under  ordinary  flow  conditions. 
Similar  orders  of  accuracy  were  obtained  with  the 
sudden  injection  method.  The  constant  injection 
chemical  gaging  technique  with  sodium  dichromate 
is  a  useful  ancillary  method  with  special  advantages 
over  current  meters  in  certain  circumstances.  (K- 
napp-USGS) 
W7 1 -12664 


THE  UNIT  HYDROGRAPH  -  A  TECHNIQUE 
FOR  ROUTING  RESERVOIR  RELEASES, 

Geological  Survey,  Washington,  D.C. 
V.  B.  Sauer. 

All  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
ton, DC,  20402,  Price  $3.50.  In:  Geological  Sur- 
vey Research  1971,  Chapter  B,  Professional  Paper 
750-B,pB259-B264,  1971.  5  fig,  1  tab,  2  ref 

Descriptors:  'Routing,  'Unit  hydrographs,  'Water 

management        (Applied),        'Waste       dilution, 

Hydroelectric    plants.    Stage-discharge    relations. 

Discharge     (Water),    Water    storage,    Reservoir 

operations. 

Identifiers:  Toledo  Bend  Reservoir  (Texas). 

The  unit-hydrograph  technique  was  successfully 
used  to  route  power-demand  reservoir  releases 
from  Toledo  Bend  Reservoir,  Texas  to  3  locations 
as  far  as  50  miles  downstream  on  the  Sabine  River. 
The  method  is  empirical  and  requires  that  the 
storage-discharge  relation  of  the  channel  be  basi- 
cally linear,  and  that  flood-wave  traveltime  be  rela- 
tively constant  through  the  range  of  discharge 
being  routed.  (Knapp-USGS) 
W71-12682 


WATER  RESOURCES  DATA  FOR  COLORADO: 
PART  I.  SURFACE  WATER  RECORDS,  1970. 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07C. 

W7I-I2685 


THE  W.A.T.E.R.  SYSTEM:  COMPUTER   PRO- 
GRAMS FOR  STREAM  NETWORK  ANALYSIS, 

Purdue      University,      Lafayette,      Ind.      Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  07A. 

W7I-12689 


AN     ENGINEERING     STUDY     OF     AIR     AND 
WATER  1NTERFACIAL  INTERACTION, 

Connecticut      Univ.,     Storrs.      Inst,      of     Water 

Resources. 

For  primary  bibliographic  entry  sec  Field  08B. 


W7  I  - 1 2700 


FLOODS  IN  ARKANSAS,  MAGNITUDE  AND 
FREQUENCY  CHARACTERISTICS  THROUGH 
1968, 

Geological  Survey,  Little  Rock,  Ark. 

For  primary  bibliographic  entry  see  Field  07C. 

W7 1-1 2789 


WINTER  REGIME  OF  RIVERS  AND  LAKES, 

Cold    Regions    Research    and    Engineering    Lab. 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02C. 

W71-I2792 


CONTRIBUTION  OF  ATMOSPHERIC 

CHLORIDE  IN  WATER  FROM  SELECTED 
COASTAL  STREAMS  OF  CENTRAL  CALIFOR- 
NIA, 

Miami  Univ.,  Oxford,  Ohio.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02K. 
W7I-I2813 


OVERLAND    FLOW    ON    AN    INFILTRATING 
SURFACE, 

Agricultural    Research    Service,    Tucson,    Ariz., 

Southwest  Watershed  Research  Center. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-12829 


IRAQ'S  WATER  RESOURCES, 

Institute     for     Applied     Research     on     Natural 

Resources,  Abu-Ghraib  (Iraq). 

K.  Ubell. 

Nature  and  Resources,  Vol  7,  No  2,  p  3-9,  June 

1971.  4  fig,  3  tab. 

Descriptors:  'Water  resources  development,  'Sur- 
face waters,  'Streamflow,  'Water  supply,  'Water 
yield,  Water  utilization,  Consumptive  use.  Runoff, 
Water  storage,  Hydrologic  data. 
Identifiers:  'Iraq,  Tigris  River,  Euphrates  River. 

The  potential  surface-water  resources  in  Iraq  are 
estimated  at  2,679  cubic  meters  per  second 
(84,485  million  cubic  meters  per  year).  The  annual 
volume  of  flow  in  the  upper  stations  of  the  Tigris 
and  Euphrates  as  well  as  in  the  tributaries  represent 
the  potential  surface-water  resources.  The  distribu- 
tion of  surface-water  resources  is  tabulated. 
Monthly  distribution  of  maximum,  minimum  and 
multi-annual  average  discharges  are  illustrated.  In  a 
critical  dry  year  the  water  resources  are  much  less, 
about  25,000  million  cubic  meters  per  year,  which 
represents  only  half  the  present  water  consump- 
tion. (Woodard-USGS) 
W7I-12833 


OPTICAL      CURRENT      METER       USE      IN 
SOUTHERN  CALIFORNIA, 

Geological  Survey,  Garden  Grove,  Calif. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-I2838 


THE  ECOLOGY  OF  RUNNING  WATERS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

H.  B.  N.  Hynes. 

Toronto,   Canada,   University   of  Toronto    Press, 

1970.  555  p. 

Descriptors:  'Ecology,  'Running  waters,  'Aquatic 
habitats,  'Reviews,  Ecological  distribution,  Limit- 
ing factors,  Migration,  Streams,  Hydrologic  cycle, 
Fish,  Insects,  Aquatic  organisms.  Habitats,  Food 
chains,  Productivity,  Primary  productivity, 
Bibliographies,  Distribution  patterns.  Water  pollu- 
tion effects. 
Identifiers:  Textbooks. 

This  book  was  written  to  provide  a  comprehensive 
and  critical  review  of  the  literature  on  the  biology 
of  rivers  and  streams.  The  bibliography  contains 
over  1,500  entries  of  papers  cited  in  the  text.  The 
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WATER  CYCLE— Field  02 
Groundwater — Group  2F 


ics  discussed  include  water  flow  and  stream 
innels,  physical  characteristics  of  flowing  water, 
:mical  characteristics  of  flowing  water,  attached 
ae,  higher  plants,  plankton,  composition  of  the 
ithic  invertebrate  fauna,  anatomical  and 
lavioral  adaptations  of  benthic  invertebrates, 
ding  mechanism  and  food  of  benthic  inver- 
rates,  factors  controlling  benthic  invertebrates, 
:cts  of  downstream  movements  of  organisms  on 
benthos,  life  histories  and  seasonal  cycles  of 
ithic  invertebrates,  the  fishes  of  running  water, 
logical  factors  affecting  fishes,  other  inver- 
rates,  longitudinal  zonation,  special  habitats,  the 
system,  and  effects  of  man  on  watercourses.  (K- 
p-USGS) 
1-12842 


DROMORPHOLOGICAL  INVESTIGATIONS 
FLOOD        PLAIN        AND        CHANNEL 
DCESSES         (Gidromorfologicheskiye         iss- 
tvaniya  poymennogo  i  ruslovogo  protsessov). 
;e  Hydrological  Inst.,  Leningrad  (USSR), 
primary  bibliographic  entry  see  Field  08B. 
1-12843 


I     OF      AERIAL      PHOTOGRAPHY      FOR 
tLUATING        THE        FLOODING        AND 
CHARGE  OF  RIVER  FLOOD  PLAINS  AND 
E      DEVELOPMENT      OF      FLOODPLAIN 
)WS  (Primeneniye  aerofotos'yemki  k  otsenke 
tsessov  zatopleniya  i  oporozhneniya  rechnykh 
m  i  razvitiya  poymennykh  techeniy), 
e  Hydrological  Inst.,  Leningrad  (USSR). 
.  Popov,  and  Yu.  S.  Gavrin. 
jidromorfologicheskiye  issledovaniya  poymen- 
d    i    ruslovogo    protsessov;    Gosudarstvennyy 
rologicheskiy  Institut  Trudy,  No  183,  p  4-25, 
0.  1  1  fig,  2  tab,  2  ref. 

criptors:  'Flood  plains,  'Overland  flow,  'Over- 

t,  'Channel  morphology,  'Aerial  photography, 

Irometry,    Floods,    Discharge    (Water),    Flow 

s.  Water  level  fluctuations.  River  flow,  Slopes, 

teady  flow,  Low  water  mark. 

itifiers:  'USSR,  'Channel  pattern.  Oka  River, 

ohydrometry. 

possibility  of  using  aerial  photography  for 
rmining  the  flooding  and  discharge  on  flood 
ns  and  for  establishing  the  hydrodynamic 
racteristics  of  flood-plain  flows  was  based  on  a 
y  of  a  freely  meandering  reach  of  the  Oka 
S  near  Doschatoye,  22  km  above  the  city  of 
■om  (Vladimir  Oblast).  The  role  of  overflow 
inels,  defined  as  locations  of  concentrated  flow 
>  flood  plains,  was  examined.  Three  basic  types 
iverflow  channels  were  distinguished:  ( 1 )  the 
er  type,  which  is  a  channel  flowing  over  depres- 
s  in  levees  and  usually  found  in  the  upper  part 
le  flood  plain;  (2)  the  lower  type,  which  is  basi- 
i  the  most  depressed  section  in  the  lower  part 
he  flood  plain  where  water  accumulates;  and 
the  inland  type,  which  is  formed  on  levees 
Jing  the  individual  sections  of  the  flood  plain. 

discharges  of  water  in  the  overflow  channels 
:  determined  from  aerohydrometric  observa- 

data.  Aerial  photographs,  which  revealed  1 1 
:rent  water  boundaries  on  the  flood  plain  dur- 
:he  high-water  periods  of  April  1968  and  1969, 
:  used  to  identify  the  boundaries  of  six  different 
ded  areas.  A  combination  of  aerial  photo- 
ihs,  aerohydrometric  data  and  the  hydrometric 

available  on  water  discharges,  slopes,  and 
;r-level  fluctuations  makes  it  possible  to  deter- 
;  the  flooding  and  discharge  processes  and  the 
me  of  flow  on  river  flood  plains.  (See  also 
1-12843)  (Josefson-USGS) 
1-12844 


SITE  INVESTIGATIONS  OF  THE  HYDRAU- 
S  OF  A  FLOOD  PLAIN  DURING  A  PERIOD 
VERY  HIGH  WATER  (Naturnyye  iss- 
vaniya  gidravllki  poymennogo  massiva  v 
koye  polovod'ye), 

e  Hydrological  Inst.,  Leningrad  ( USSR), 
primary  bibliographic  entry  see  Field  08B. 
1-12845 


AN       EXPERIMENTAL      STUDY      OF      THE 
HYDRAULICS  OF  FLOOD-PLAIN  CHANNELS 
IN    LIMITED    MEANDERING    (Eksperimental'- 
noye  issledovaniye  gidravllki  poymennykh  rusel  prf 
ogranichennom  meandrirovanii), 
State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  08B. 
W71-I2846 


RELATIONSHIP  OF  THE  TYPES  OF  CHANNEL 
PROCESS    TO    THEIR    DETERMINANT    FAC- 
TORS (Svyaz'  tipov  ruslovogo  protsessa  s  oprede- 
iyayushchimi  faktorami), 
State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  08B. 
W71-12847 


CHANNEL       DYNAMICS       OF       MOUNTAIN 
RIVERS    (Problemy    ruslovoy   dlnamiki   gornykh 

rek), 

State  Hydrological  Inst.,  Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  08B. 

W71-12848 


RELATIONSHIP      OF      THE      HORIZONTAL 
DEFORMATION  RATE  OF  A  RIVER  CHANNEL 
TO        THE        RIVER        DISCHARGE        AND 
MORPHOLOGICAL  REFORMING  CYCLES  (K 
voprosu  o  svyazi  skorosti  planovykh  deformatsiy 
rechnogo  rusla  s  vodnost'yu  reki  i  tsiklami  mor- 
fologicheskikh  pereformirovaniy), 
State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  08B. 
W71-12849 


ON-SITE  INVESTIGATIONS  OF  THE 
MORPHOLOGY  AND  HYDRAULICS  OF 
MEANDERS  IN  FREE  MEANDERING  (Natur- 
nyye issledovaniya  morfologii  i  gidravliki  izluchin 
svobodnogo  meandrirovaniya), 
State  Hydrological  Inst.,  Leningrad  (USSR). 
V.  A.  Vinogradov. 

In:  Gidromorfologicheskiye  issledovaniya  poymen- 
nogo i  ruslovogo  protessov;  Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  183,  p  119- 
142,  1970.  7  fig,  4  tab,  9  ref. 

Descriptors:  'Channel  morphology,  'Channel 
flow,  'Meanders,  'Sediments,  'Hydraulics,  Stream 
erosion,  Channel  erosion.  Slopes,  Deposition 
(Sediments),  Discharge  (Water),  Velocity,  Flow 
rates,  Dunes,  Banks,  High  water  mark,  Low  water 
mark,  On-site  investigations. 

Identifiers:  USSR,  Polomet'  River,  Channel  defor- 
mations. Sinuosity,  Bends,  Flow  velocities. 

Detailed  field  studies  of  the  deformations  of  a 
channel  and  of  its  individual  morphological  forma- 
tions are  necessary  for  developing  methods  for  cal- 
culating and  forecasting  channel  deformations.  To 
study  the  development  of  a  channel  process,  in- 
vestigations were  conducted  in  1969  on  the 
Polomet'  River  in  a  reach  of  free  meandering  and 
in  16  neighboring  meanders.  The  reach  under  con- 
sideration is  located  in  a  zone  of  sediment  redeposi- 
tion  near  the  village  of  Zelenyy  Bor.  The  sinuosity 
coefficient  of  the  channel  in  this  reach  is  1.98.  The 
height  of  the  banks  during  the  low  water  period  is 
3-3.5  m.  The  slopes  of  the  free  water  surface  at  low 
water  are  0.2-0.4%  and  the  minimum  discharge  is  1 
cu  m/sec.  During  the  high  water  period  the  max- 
imum discharge  amounts  to  1 00  cu  m/sec.  The  flow 
velocity  is  1.3-1.5  m/sec  and  the  average  sediment 
concentration  is  500  g/cu  m.  The  river  width  at 
high  water  is  40-50  m  in  the  bends  and  80-90  m  at 
the  points  of  maximum  curvature.  The  maximum 
depth  over  the  riffles  is  1.5-2.0  m  and  over  the 
pools,  3-4  m.  The  angular  velocity  of  the  develop- 
ment of  each  separate  meander  depends  largely 
upon  the  rate  of  development  of  the  adjacent 
meanders  and  at  times  upon  the  more  distant  ones. 
The  angular  velocity  of  the  horizontal  deformations 
of  the  meanders  on  the  Polomet'  River  also  de- 
pends to  a  large  extent  upon  the  degree  of  meander 
development.  To  properly  understand  and  deter- 
mine the  horizontal  channel  deformations  and  the 


structure  of  the  velocity  field  of  flow  in  free  mean- 
dering, it  is  necessary  to  consider  the  flow  and 
channel  characteristics  of  each  separate  meander 
in  relation  to  the  same  characteristics  of  adjacent 
meanders.  (See  also  W71-12843)  (Josefson- 
USGS) 
W71-12850 


APPLICATION  OF  COMPUTERS  TO  THE  CAL- 
CULATION OF  THE  MORPHOMETRIC 
CHARACTERISTICS  OF  A  CHANNEL  IN  A 
POINT  BAR  TYPE  OF  CHANNEL  PROCESS  (O 
vychislenii  na  EVM  morfometrlcheskikh  kharak- 
teristik  rusla  pri  pobochnevom  tipe  ruslovogo  prot- 
sessa). 

State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  08B. 
W71-12851 


HYDRAULIC  MODELING  OF  FLOWS  IN 
BODIES  OF  WATER  (GidravUcheskoye 
modelirovaniye  techeniy  v  vodoyemakh), 

State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  08B. 
W71-12853 


2F.  Groundwater 


DEVELOPMENT  OF  SYSTEMS  FOR  GROUND 
WATER  RECHARGE  INTO  THE  OGALLALA 
FORMATION, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  04B. 

W71-12245 


THE  EFFECTS  OF  DRAIN  WELLS  ON  THE 
GROUND-WATER  QUALITY  OF  THE  SNAKE 
RIVER  PLAIN, 

Idaho  Bureau  of  Mines  and  Geology,  Moscow. 

Donn  E.  Abegglen,  Alfred  T.  Wallace,  and  Roy  E. 

Williams. 

Idaho  Bureau  of  Mines  and  Geology  Pamphlet  148, 

October  1 970.  5 1  p,  9  fig,  9  tab,  45  ref,  3  append. 

Descriptors:  'Water  pollution  sources,  'Injection 

wells,  'Idaho,  'Waste  water  disposal,  'Aquifers, 

'Basalts,   Hydrogeology,   Aquifer  characteristics, 

Water  sources,  Water  supply,  Water  quality,  Water 

pollution  control,  Path  of  pollutants.  Water  quality 

control. 

Identifiers:  'Snake  River  Plain  (Idaho). 

The  eastern  Snake  River  Plain  aquifer  of  southern 
Idaho  is  composed  of  a  series  of  successive  basalt 
(lava)  flows  with  interflow  beds  of  pyroclastic  and 
sedimentary  materials.  The  aquifer  is  the  highest 
yielding  water  bearing  sequence  of  rocks  in  Idaho 
and  the  principal  domestic  water  supply  resource  in 
southeastern  Idaho.  Wells  which  extend  down  into 
the  fractured  basalt  aquifers  of  the  Snake  River 
Plain  of  southern  Idaho  are  being  used  for  the 
disposal  of  sewage,  street  drainage,  irrigation  ex- 
cess water,  and  industrial  wastes.  Based  on  a  field 
inventory  of  drain  wells  in  1969  and  1970,  it  is  esti- 
mated that  there  are  approximately  5000  drain 
wells  in  the  Snake  River  Plain  of  southern  Idaho.  Of 
these  5000  wells,  approximately  3000  drain  wells 
are  concentrated  in  Lincoln,  Jerome,  and  Gooding 
Counties.  A  bacterial  pollution  problem  exists  on  a 
local  scale  and  corrective  measures  are  needed  im- 
mediately to  protect  the  public  health  in  several 
areas  of  the  Plain.  Effective  alternatives  to  the  use 
of  drain  wells  exist.  Sewage,  street  drainage,  and  in- 
dustrial waste  drain  wells  can  be  eliminated  if  mu- 
nicipal sewerage,  above-ground  and  sub-surface 
soil  absorption  systems,  and  sedimentation-recircu- 
lation  systems  are  implemented.  ( Knapp-USGS ) 
W7 1-1 2274 
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Field  02— WATER  CYCLE 
Group  2F — Groundwater 


NATURAL  HYDROTHERMAL  SYSTEMS  AND 
EXPERIMENTAL  HOT  WATER/ROCK  IN- 
TERACTIONS (PART  II), 

Department  of  Scientific  and  Industrial  Research, 

Petone  (New  Zealand).  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-12284 


SOME    SEISMIC    MEASUREMENTS    ON    THE 
VIRGINIA  COASTAL  PLAIN, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Geological  Sciences. 

E.  S.  Robinson,  and  J.  K.  Costain. 

Virginia     Water     Resources     Research     Center, 

Blacksburg,  Completion  Report,  August  1971.  37 

p,  1 5  fig,  2  tab,  6  ref.  OWRR  A-034-VA  ( 1 ). 

Descriptors:  •Seismic  design,  Seismic  waves, 
'Stratigraphy,  Groundwater  basins.  Subsurface  in- 
vestigations, Subsurface  waters,  Virginia,  *Coastal 
plains,  Sediments,  Seismic  studies. 
Identifiers:  *  Virginia  Coastal  Plain  stratigraphy, 
Seismic  survey  costs. 

Seismic  reflection  and  refraction  measurements 
were  made  at  two  sites  on  the  Va.  Virginia  coastal 
plain  to  evaluate  the  capability  of  the  methods  for 
determining  total  thickness  and  stratigraphic  sub- 
division of  the  unconsolidated  sediments.  The 
study  was  also  devised  to  provide  cost  estimates  for 
future  work.  Seismic  reflections  were  recorded 
from  the  base  of  the  unconsolidated  sedimentary 
section,  and  from  a  least  3  horizons  within  the  sec- 
tion at  both  sites.  RMS  velocities  obtained  by 
hyperbolic  scanning  of  digital  data  were  used  in  in- 
terval velocity  calculations  to  represent  strati- 
graphic  subdivisions.  Total  thickness  of  approxi- 
mately 1000  ft  and  500  ft  were  measured  to  an  ac- 
curacy of  better  than  5%.  Sediment  velocities 
ranged  from  4000  ft/sec  to  7000  ft/sec  in  contrast 
to  values  in  excess  of  16000  ft/sec  for  the  underly- 
ing consolidated  rock.  Seismic  velocity  horizons 
could  be  correlated  approximately  with  well  log  in- 
dications of  some  lithologic  changes.  Seismic 
refraction  arrivals  from  consolidated  rock  beneath 
the  coastal  plain  sediments  were  easily  obtained 
with  2  to  4  ft  of  prima  cord  at  depths  of  10  ft. 
Refraction  data  yield  total  thickness  values  accu- 
rate to  only  approximately  10%  owing  to  the 
presence  of  low  velocity  zones  indicated  by  reflec- 
tion data.  Routine  field  operations  would  require 
three  men  for  3  to  6  hrs.  Costs  of  expendable  sup- 
plies, computer  analysis  time,  and  interpretation 
are  estimated  at  less  than  $75  for  a  reflection  and 
refraction  site,  and  less  than  $37  for  refraction  sur- 
veys only. 
W7I-I2323 


WATER  RECORDS  OF  PUERTO  RICO,  1964- 
67,  VOLUME  I--NORTH  AND  NORTH  EAST 
SLOPES, 

Geological  Survey,  San  Juan  (Puerto  Rico). 
For  primary  bibliographic  entry  see  Field  07C. 
W7I-12365 


DYNAMICS  OF  THE  TRANSITION  ZONE 
BETWEEN  FRESH  AND  SALT  WATERS  IN 
COASTAL  AQUIFERS, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 

Avdhesh  Kumar  Tyagi. 

PhD     Thesis,     California     University     Graduate 

School,  1970.  168  p,  35  fig,  19  tab,  83  ref.  OWRR 

ProjectB-04l-CAL(2). 

Descriptors:  'Saline  water  intrusion,  'Saline  water- 
freshwater  interfaces,  'Hydrogeology,  'Aquifers, 
'Mathematical  models,  Numerical  analysis, 
Withdrawal,  Viscosity,  Density,  Dispersion,  Diffu- 
sion, Tides,  Tidal  effects.  Aquifer  characteristics, 
Recharge.  Discharge  (Water). 
Identifiers:  'Coastal  aquifers. 

Intrusion,  dispersion,  and  the  fresh-salt  water  inter- 
face in  coastal  aquifers  were  studied.  The  subject 
was  treated  both  as  a  hydrologic  phenomenon  and 
as  a  phenomenon  of  dispersion  by  tidal  fluctuation 


near  the  coastline.  Mathematical  models  including 
the  density  and  viscosity  effects  were  developed 
and  graphically  represented.  These  models,  when 
compared  with  the  models  neglecting  the  viscosity 
effect,  showed  that  the  viscosity  difference  affects 
the  movement  of  interface  greatly  in  the  overdraft 
regime  as  compared  to  recharge  flow  condition.  A 
sharp  interface  between  the  salt  and  fresh  waters 
does  not  exist,  because  they  are  miscible.  Thus,  a 
transition  zone  is  caused  by  the  movement  of  the 
interface  because  of  varying  hydrologic  conditions 
and  tidal  oscillations.  Since  most  relationships  were 
plotted  on  dimensionless  graphs,  this  unified  model 
will  simulate  and  predict  the  movement  of  a  fresh- 
salt  water  transition  zone  under  different  field  con- 
ditions in  any  aquifer.  (Knapp-USGS) 
W71-I2367 


GROUNDWATER     RESOURCES     OF     BURKE 
AND  MOUNTRAIL  COUNTIES, 

Geological  Survey,  Bismarck,  N.  Dak. 

C.  A.  Armstrong. 

North  Dakota  Geological  Survey  Bulletin  55,  Part 

III,  and  North  Dakota  Water  Commission,  County 

Groundwater  Studies  14,  Part  III,  1971.  86  p,  22 

fig,  4  plate,  1  tab,  36  ref. 

Descriptors:  'North  Dakota,  'Water  wells,  'Water 
supply,  'Groundwater,  'Hydrogeology,  Hydrolog- 
ic cycle,  Water  resources.  Aquifer  characteristics, 
Water  yield.  Confined  water,  Gravels,  Sands,  Till, 
Glacial  drift,  Pleistocene  Epoch,  Subsurface 
waters,  Water  quality,  Groundwater  movement, 
Sodium  sulfate,  Calcium  sulfate,  Water  utilization. 
Identifiers:  Burke  County  (N  Dak),  Mountrail 
County  (N  Dak),  Terminal  moraines. 

This  investigation  was  conducted  to  determine  the 
quantity  and  quality  of  groundwater  available  in 
Burke  and  Mountrail  Counties,  North  Dakota.  The 
chief  source  of  local  groundwater  is  from  the  gla- 
cial deposits  of  the  New  Town  and  Shell  Creek 
aquifer  systems  in  Mountrail  County,  and  the 
Columbus  aquifer  in  Burke  County.  The  New 
Town  aquifer  consists  of  about  307  feet  of  sands 
and  gravels  with  a  yield  of  about  500  gpm.  Water 
quality  varies  from  a  hard  sodium  bicarbonate  to  a 
hard  sodium  sulfate  type.  The  Shell  Creek  aquifer 
composed  of  glacial  outwash  has  a  yield  of  300 
gpm.  Water  quality  changes  with  depth  from  a  hard 
sodium  sulfate  to  a  hard  sodium  sulfate  bicarbonate 
type.  The  Columbus  aquifer  composed  of  glacio- 
fluvial  deposits  is  divided  into  two  zones  separated 
by  glacial  till  and  silt.  The  lower  zone  has  water  of 
sodium  bicarbonate  type  while  the  upper  water  is  a 
very  hard  sodium  sulfate  to  calcium  sulfate  type. 
The  aquifer  has  a  yield  of  200  gpm.  Local  bedrock 
yields  are  small  and  water  from  these  underlying 
Tertiary  (Paleocene)  and  Cretaceous  beds  are 
generally  too  saline  to  be  used  for  stock,  irrigation, 
or  for  human  consumption.  (Glasby-USGS) 
W71-12368 


GROUNDWATER  BASIC  DATA,  NELSON  AND 
WALSH  COUNTIES,  NORTH  DAKOTA, 

Geological  Survey,  Grand  Forks,  N.  Dak. 
For  primary  bibliographic  entry  see  Field  07C. 
W71-12370 


GROUNDWATER  BASIC  DATA,  BENSON  AND 
PIERCE  COUNTIES,  NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  N.  Dak. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-12371 


PEDOTURBATION  BY  ARTESIAN  ACTION, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  02G. 
W7I-I2384 


THEORETICAL  ANALYSIS  OF  AQUIFER 
RESPONSE  DUE  TO  DEWATERING  AT  WEL- 
LAND, 

Hydrology  Consultants  Ltd.,  Cooksville  (Ontario). 
E.  O.  Frind. 


Canadian  Geotechnical  Journal,  Vol  7,  No  2,  p 
205-2 1 6,  May  1 970.  9  fig,  5  ref 

Descriptors:  'Mathematical  models,  'Drawdown, 
'Dewatering,  'Unsteady  flow,  'Groundwater 
movement,  Water  levels,  Pumping,  Transmiuivity, 
Water  storage,  Aquifers,  Hydrogeology,  Aquifer 
characteristics,  Dolomite,  Parametric  hydrology, 
Simulation  analysis,  Water  table. 
Identifiers:  'Canada,  'Welland  Canal. 

The  regional  response  of  an  aquifer  due  to  depres- 
surization  at  the  Welland  Canal  construction  site 
was  studied  using  a  mathematical  model  The 
aquifer  consists  of  the  upper  fractured  zone  of  the 
bedrock,  overlain  by  a  poorly-permeable  confining 
layer  which  permits  recharge  and  discharge 
through  leakage.  The  permeability  in  the  aquifer 
varies  throughout  the  area.  The  model  is  two- 
dimensional  in  the  horizontal  plane  and  represent! 
the  nonhomogeneous  continuum  of  the  aquifer  by 
a  finite  number  of  nodes  arranged  in  a  grid.  From 
the  differential  equation  of  flow,  a  system  of  linear 
equations  was  derived  and  solved  by  computer.  Un- 
steady flow  conditions  were  approximated  by  solv- 
ing the  system  for  discrete  steps  in  time,  from  com- 
mencement of  pumping  up  to  equilibrium.  Model 
parameters,  consisting  of  the  nodal  values  of  trans- 
missibility,  leakage,  and  storage  coefficient,  were 
established  by  simulation  of  an  actual  period  of 
pumping,  for  which  the  regional  response  was 
determined  from  readings  at  observation  wells.  The 
model  can  be  applied  to  solve  any  number  of  prac- 
tical problems  relating  to  aquifer  response  within 
the  area.  (Knapp-USGS) 
W71-12386 


HYDROGEOLOGIC  ASPECTS  OF  DEWATER- 
ING AT  WELLAND, 

University  of  Western  Ontario,  London.  Dept.  of 

Geology. 

R.  N.  Farvolden,  and  J.  P.  Nunan. 

Canadian  Geotechnical  Journal,  Vol  7,  No  2,  p 

194-204,  May  1970.  12  fig,  12  ref. 

Descriptors:  'Drawdown,  'Hydrogeology,  'De- 
watering,  'Unsteady  flow,  'Groundwater  move- 
ment, Transmissivity,  Pumping,  Canals,  Dolomite, 
Aquifers,  Aquifer  characteristics.  Storage  coeffi- 
cient, Discharge  (Water),  Mapping,  Water  table, 
Theis  equation. 

Identifiers:  'Canada,  'Well  interference,  'Welland 
Canal. 

Realignment  of  the  Welland  Canal  between  Port 
Robinson  and  Port  Colborne  and  the  building  of 
underpass  structures  necessitated  both  temporary 
and  permanent  depressurizing  of  an  artesian 
aquifer.  The  aquifer  is  a  thin  zone  of  fractured 
dolomite  found  immediately  beneath  approximate- 
ly 60  to  100  ft  of  poorly-permeable  glacial  till  and 
lacustrine  sediments.  Problems  in  connection  with 
the  dewatering  and  depressurizing  included  design 
of  deep-well  pumping  systems  for  excavation  work, 
prediction  and  monitoring  of  drawdown  effects, 
and  the  determination  of  responsibility  for  inter- 
ference in  specific  areas  since  several  dewatering 
systems  with  overlapping  cones-of-depression 
would  be  operating  simultaneously.  A  contour  map 
of  the  original  piezometric  surface  was  constructed 
from  drillers'  records.  This  map  showed  a  normal 
groundwater  flow  system  where  the  movement  of 
groundwater  was  from  local  upland  recharge  areas 
to  local  discharge  areas  along  the  Welland  Rivet 
and  the  existing  canal.  A  contour  map  of  the  draw- 
down was  drawn  on  the  assumption  that  deviations 
from  the  reconstructed  original  piezometric  sur- 
face were  caused  by  dewatering.  Analysis  of  the 
cone-of-depression  along  with  analyses  of  pre-en- 
gineering  pumping  tests  provided  values  for  aquifer 
coefficients  required  for  solution  of  the  unsteady 
flow  equations.  (Knapp-USGS) 
W7I-12387 


EFFECT  OF  GROUNDWATER  LEVELS  ON 
STRESS  HISTORY  OF  THE  ST.  CLAIR  CLAY 
TILL  DEPOSIT, 

University  of  Western  Ontario,  London.  Dept.  of 
Engineering  Science. 
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primary  bibliographic  entry  see  Field  08D. 
1-12388 


DTO-INTERPRETATION  STUDIES  IN  THE 
CATION  OF  PRAIRIE  GROUNDWATER 
>PLIES, 

Hard     (J.D.)     and    Associates    Ltd.,     Regina 

skatchewan). 

primary  bibliographic  entry  see  Field  07B. 

1-12391 


OSSIFICATION  OF  MINERAL  WATERS  OF 
!•  UKRAINIAN  CARPATHIANS  (Klassiflkat- 
mineral'nykh  vod  Ukrainskikh  Karpat), 

udarstyennyi  Meditsinskii  Institut,  Chernovtsy 

;SR). 

primary  bibliographic  entry  see  Field  02  K. 

1-12437 


LATIONS  BETWEEN  THE  ABSTRACTION 
GROUND  WATER  AND  THE  VARIATIONS 
GROUND-WATER  LEVEL, 

koslovenska  Akademie  Ved,  Brno.  Geograflcky 

IV. 

primary  bibliographic  entry  see  Field  04B. 
1-12462 


ITIARY  LIMESTONE  AQUIFER  SYSTEM  IN 
E  SOUTHEASTERN  STATES, 

■logical  Survey,  Raleigh,  N.C. 

-.  LeGrand,  and  V.  T.  Stringfield. 

nomic  Geology,  Vol  66,  No  5,  p  701-709,  Au- 

11971.  3  fig.  Href. 

criptors:  *Karst,  *Hydrogeology,  *  Limestones, 

Donate  rocks,  Dolomite,  Erosion,  Weathering, 

lography.  Aquifers,  Surface-groundwater  rela- 

ships.     Groundwater     movement,     Discharge 

iter).    Recharge,    Joints    (Geology),    Fissures 

ology). 

itifiers:  'Limestone  aquifers. 

hydrogeologic  history  of  the  Tertiary 
:stone  system  of  the  Southeastern  States  is 
instructed,  especially  as  it  relates  to  circulation 
groundwater  and  the  development  of  solution 
ities.  Some  general  principles  of  the  circulation 
water  in  limestone  terranes  and  the  related 
elopment  of  solution  openings  are  reviewed  so 
;  a  generic  basis  for  comparison  can  be  made  of 

modern  southeast  carbonate  setting  with  the 
lovician  carbonate  setting  in  Tennessee.  The 
or  requirements  for  solutional  development  as 
ities-  ( 1 )  presence  of  highly  soluble  material, 

a  fracture  system  or  some  other  form  of  in- 
ent  permeability,  (3)  water  undersaturated  with 
>ect  to  soluble  rocks,  such  as  recharge  from 
Epilation,  and  (4)  hydraulic  gradient—are 
rid  in  the  Tertiary  limestone  terrane  of  the 
theast;  much  of  the  limestone  has  been  elevated 
ve  sea  level  as  a  homoclinal  seaward-dipping 
:.  Such  a  broad  homoclinal  setting,  which  also 
ted  in  the  Knox  at  the  close  of  early  Ordovician 
t,  facilitates  extensive  solutional  development 
ie  upper  part  of  the  zone  of  saturation.  Circula- 
i  of  water  great  enough  to  form  a  significant 
ern  network  requires  concentrated  discharge 
is,  commonly  as  entrenched  permanent  streams 
lear-shore  springs  and  seepage.  This  condition 
vails  where  the  Tertiary  limestone  is  fairly  close 
»nd  surface.  (Knapp-USGS) 
1-12595 


GEOCHEMICAL       HYPOTHESIS       FOR 
LOMITIZATION  BY  GROUND  WATER, 

logical  Survey,  Washington,  D.C. 
primary  bibliographic  entry  see  Field  02K. 
1-12597 


ITICAL  SALT  REGIME  OF  IRRIGATED 
ILS  AND  GROUNDWATER  DRAINAGE  IN 
E  COTTON  GROWING  ZONE  (Kriticheskiy 


solevoy    rezhim   oroshayemykh   pochv   1   drenazh 
gruntovykh  vod  v  zone  vozdelyvaniya  khlopka), 

Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 
stitut. 

For  primary  bibliographic  entry  see  Field  03C. 
W7 1-1 2606 


GROUNDWATER      RESOURCES,      COMPOSI- 
TION AND  DYNAMICS  IN  THE  LATVIAN  SSR 

(Resursy,    sostav    i    dinamika    podzemnykh    vod 
Sredney  Pribaltlkl), 

Ail-Union  Research  Inst,  of  Marine  Geology  and 

Geophysics,  Riga  (USSR). 

I.  L.  Dzilina. 

IzdatePstvo  "Zinatne',  Riga,  1970.  186  p. 

Descriptors:  'Groundwater,  'Groundwater  move- 
ment, 'Groundwater  recharge,  'Surface-ground- 
water relationships,  'Hydrogeology, 
Geomorphology,  Confined  water,  Aquifers,  Glacial 
drift.  Base  flow,  Geologic  formations,  Water  level 
fluctuations,  Quaternary  period.  Structural  geolo- 
gy, Geologic  time.  Water  supply.  Pressure  head. 
Water  chemistry.  Drainage,  Discharge  (Water). 
Identifiers:  'USSR,  'Latvian  SSR,  Baltic  Sea,  Gulf 
of  Riga,  Mineralization,  Water  exchange,  Re- 
gionalization,  Zonality,  Tectonics. 

This  monograph  consisting  of  6  chapters  is  devoted 
to  a  study  of  groundwater  formation  patterns  and 
the  interrelationship  of  surface-  and  groundwaters 
in  the  Latvian  SSR.  Special  emphasis  is  placed  on 
the  importance  of  Quaternary  aquifer  complexes  in 
the  formation  and  distribution  of  groundwater 
resources  from  the  standpoint  of  their  utilization  by 
various  branches  of  the  national  economy.  Based 
on  the  thickness  of  the  Quaternary  deposits,  two 
hydrogeological  areas,  subdivided  into  26 
geomorphological  regions,  were  distinguished  in 
the  Republic:  ( 1 )  the  supramoraine  deposits  as- 
sociated with  depressions;  and  (2)  the  intra-  and 
submoraine  deposits  identified  with  elevations.  A 
proposed  hydrogeological  division  of  the  Latvian 
SSR  into  4  relatively  closed  circulation  systems  is 
based  on  the  hydrogeological  characteristics  of  the 
Quaternary  deposits  and  on  the  groundwater 
dynamics  in  the  upper  sedimentary  layer.  (Josef- 
son-USGS) 
W7 1-1 2607 


GAS  AND  SALT  COMPOSITIONS  AND  AGE  OF 

GROUNDWATERS    OF    THE    CASPIAN    SEA 

DEPRESSION  (Gazovyy  i  solevoy  sostav  i  vozrast 

podzemnykh  vod  Prikaspiyskoy  vpadiny), 

L.  M.  Zor'kin.and  Ye.  V.  Stadnik. 

Akademiya  Nauk  SSSR  Doklady,  Vol  195,  No  5,  p 

1187-1189,  1970.  1  fig,  2  tab,  8  ref. 

Descriptors:  'Groundwater,  'Gases,  'Salts,  'Age, 
'Hydrogeology,  Sedimentary  rocks,  Aquifers, 
Geologic  time.  Water  types,  Water  quality,  Con- 
fined water,  Bicarbonates,  Sodium  sulfate, 
Chlorides,  Magnesium,  Calcium  chloride,  Argon, 
Helium,  Methane,  Nitrogen. 

Identifiers:  'USSR,  Caspian  Sea,  Mineralization, 
Bromine,  Iodine,  Magnesium  chloride. 

The  sedimentary  rocks  of  the  Caspian  Sea  Depres- 
sion contain  many  aquifer  complexes,  which  may 
be  divided  into  three  hydrogeological  levels:  upper 
(Neogene-Quaternary),  middle  (Upper  Permian- 
Mesozoic)  and  lower  (subsalt).  Total  mineraliza- 
tion of  the  artesian  waters  of  the  upper  level  in- 
creases from  5-10  meg/liter  in  the  outlying  areas  of 
the  basin  to  8,500-9,000  meq/liter  in  the  inland  re- 
gions. This  increase  is  accompanied  by  a  change  in 
the  chemical  quality  of  the  waters  from  a  sodium 
bicarbonate  and  sodium  sulfate  salinity  to  a  mag- 
nesium chloride  and  calcium  chloride  type.  The 
composition  of  the  dissolved  gases  changes  from 
nitrogen  and  methane-nitrogen  in  the  outlying  re- 
gions of  the  basin  to  methane  in  the  central  parts. 
The  age  of  the  gases  corresponds  to  the  age  of  the 
country  rocks.  Total  mineralization  of  the  waters  of 
the  middle  layer  increases  from  50- 1 00  meq/liter  in 
the  outlying  area  to  9,000-10,000  meq/liter  or 
more  in  the  inland  regions.  The  waters  are  of  the 


calcium  chloride,  sodium  sulfate,  sodium  bicar- 
bonate and  magnesium  chloride  type.  The  gas  in 
the  eastern  half  of  the  depression  and  along  its  out- 
skirts is  nitrogen  and  in  waters  of  the  Upper  Permi- 
an-Triassic  complex,  methane.  The  age  of  the  gases 
ranges  from  10-50  million  years  in  waters  of  the  Ju- 
rassic and  Cretaceous  deposits  to  100-150  million 
years  or  more  in  the  Permian-Triassic  deposits.  The 
waters  of  the  subsalt  layer  contain  calcium  chloride 
brines  with  a  mineralization  of  more  than  6,000- 
8,000  meq/liter.  The  gas  is  exclusively  methane  and 
its  age  generally  exceeds  150-200  million  years. 
(Josefson-USGS) 
W7 1-1 2608 


THE  KERCH-TAMAN  HYDROGEOCHEMICAL 

AND  MUD  VOLCANIC  REGION  (O  Kerchensko- 

Tamanskoy    gidrogeokhimicheskoy     i    gryazevul- 

kanicheskoy  oblastl), 

Sevastopol  Inst,  of  Instrument  Making,  Sevastopol 

(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W71-12613 


HYDROLOGIC  RECONNAISSANCE  OF  THE 
PARK  VALLEY  AREA,  BOX  ELDER  COUNTY, 
UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 

For  primary  bibliographic  entry  see  Field  02E. 

W7I-12615 


NUCLEAR  WELL  LOGGING  IN  HYDROLOGY. 

UNIPUB,  Inc.  PO  Box  433,  NY,  NY  10016  -  J3.00. 
International  Atomic  Energy  Agency  Technical 
Report  Series  No  1 26,  Vienna,  1 97 1 .  90  p. 

Descriptors:  'Radioactive  well  logging,  'Aquifer 
characteristics,  'Boreholes,  'Tracers,  'Gamma 
rays.  Analytical  techniques,  Hydrogeology,  Groun- 
water  movement,  Geology. 

Identifiers:  'Gamma  logging,  'Neutron  logging, 
•Tracer  logging. 

Nuclear  logging,  along  with  other  borehole 
geophysical  methods,  was  developed  primarily  by 
the  petroleum  industry  for  use  in  exploration  and 
developmental  work.  The  information  in  this  report 
shows  that  nuclear  logging  may  also  be  useful  in 
hydrology.  Qualitative  -  and  under  proper  condi- 
tions quantitative  -  interpretations  about  the  physi- 
cal, chemical,  petrographic  and  hydraulic  proper- 
ties of  formations  and  their  contained  fluids  can  be 
made  from  nuclear  logs.  The  methods  of  nuclear 
well  logging  (discussed  by  various  authors)  include 
natural  gamma  logging,  gamma-gamma  logging, 
neutron  logging,  and  tracer  logging.  (See  also  W7 1- 
126 17  thru  W7 1-1 2620)  (Woodard-USGS) 
W71-I2616 


LOGGING  METHODS  -  A.  NATURAL  GAMMA 
LOGGING, 

All-Union  Scientific  Research  Inst,  of  Hydrogeolo- 
gy and  Engineering  Geology,  Moscow  (USSR). 
V.  I.  Ferronsky. 

In:  International  Atomic  Energy  Agency  Technical 
Report  Series  No  1 26,  Chapter  2,  p  22-26,  Vienna, 
1971.  3  tab. 

Descriptors:    'Aquifer  characteristics,    'Radioac- 
tive   well    logging,    'Boreholes,    'Gamma    rays, 
Radioisotopes,      Hydrology,      Data      collections, 
Analytical  techniques,  Instrumentation,  Geology. 
Identifiers:  'Natural  gamma  logging. 

Natural  gamma  logging  is  the  most  widely  used  of 
the  nuclear  logs.  In  hydrology,  it  is  used  mainly  for 
lithological  identification,  stratigraphic  correla- 
tions, determination  of  the  clay  content  of  rocks, 
and  estimation  of  permeability  and  porosity.  Natu- 
ral gamma  spectrometry  shows  promise  for 
hydrological  work  because  it  could  be  used  for 
detailed  stratigraphic  correlations  on  the  basis  of 
characteristic  radioactive  mineral  assemblages  and 
for  differentiating  types  of  clays  present.  Tables 
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show  some  of  the  main  physical  characteristics  of 
natural  radioactive  isotopes,  natural  radioactivity 
of  magnetic  rock,  and  content  of  radioactive  ele- 
ments in  some  types  of  sedimentary  rocks.  (See 
alsoW71-12616)(Woodard-USGS) 
W71-I2617 


LOGGING  METHODS  -  C.  NEUTRON 
LOGGING, 

Institute  of  Nuclear  Research.  Krakow  (Poland). 
J.  A.Czubek. 

In:  International  Atomic  Energy  Agency  Technical 
Report  Series  No  126,  Chapter  2,  p  32-42,  Vienna, 
1971.  7  fig,  1  tab. 

Descriptors:  'Radioactive  well  logging,  'Aquifer 
characteristics,     'Nuclear     meters,     'Boreholes, 
'Neutron  absorption.  Gamma  rays,  Instrumenta- 
tion, Analytical  techniques,  Hydrology,  Geology. 
Identifiers:  'Neutron  logging. 

Numerous  logging  methods  are  based  on  the 
nuclear  interactions  occurring  during  the  slowing- 
down  and  diffusion  of  neutrons  in  rock  media.  The 
basic  neutron  probe  usually  employs  a  neutron 
source  (isotope  or  generator  type)  and  a  detector 
selected  for  the  neutron  interaction  to  be  in- 
vestigated. The  possible  neutron  logging  methods 
are  given  in  the  order  of  the  neutron's  history  after 
its  emission  from  a  neutron  source.  Neutron- 
logging  methods  are  used  for  quantitative  measure- 
ments of  porosity,  specific  yield  of  unconfined 
aquifers,  moisture  content,  and  other  parameters. 
The  pulsed  neutron-epithermal  neutron  lifetime 
and  neutron-thermal  neutron  lifetime  are  the  most 
sensitive  of  all  neutron  logs  to  the  mineralization  of 
the  water  saturating  a  formation.  They  are  highly 
sensitive  to  variations  in  the  NaCl  content  of  the 
water.  Formations  with  mineralized  water  can  be 
differentiated  from  freshwater  formations  in  wells 
if  the  mineralization  exceeds  5%  in  respect  of  NaCl 
at  20%  formation  porosity.  (See  also  W7 1-1 26 16) 
(Woodard-USGS) 
W71-126I8 


LOGGING  METHODS  •  B.  GAMMA-GAMMA 
LOGGING, 

Institute  of  Nuclear  Research.  Krakow  (Poland). 
J.  A.Czubek. 

In:  International  Atomic  Energy  Agency  Technical 
Report  Series  No  1 26,  Chapter  2,  p  26-32,  Vienna, 
1971.  4  fig. 

Descriptors:  'Radioactive  well  logging,  'Aquifer 
characteristics,  'Boreholes,  'Gamma  rays,  *X-ray 
fluorescence.  Instrumentation,  Analytical 

techniques.  Hydrology,  Data  collections,  Geology. 
Identifiers:  'Gamma-gamma  logging. 

The  application  of  gamma-ray  sources  to  borehole 
logging  is  limited  to  four  principal  methods: 
Gamma-gamma  density  logging;  gamma-gamma 
selective  logging;  photon-neutron  logging;  and  X- 
ray  fluorescence  logging.  For  hydrological  pur- 
poses, only  the  gamma-gamma  density  and  gamma- 
gamma  spectrometric  logs  are  of  interest.  Photon- 
neutron  and  X-ray  fluorescence  logging  mainly 
have  applications  for  mineral  investigations.  A  sim- 
plified sketch  shows  the  physical  principles  of  these 
logs.  The  gamma-gamma  density  log  has  many 
well-construction  uses.  It  can  be  used  to  locate  cas- 
ing, collars  and  one  string  of  casing  outside 
another.  It  also  can  be  used  to  locate  the  position  of 
cement,  hole  enlargements,  water  levels  and 
changes  in  fluid  density  behind  the  casing.  (See 
also  W7  1  - 1 26 1 6)  ( Woodard-USGS ) 
W71-I2619 


LOGGING  METHODS  -  D.  TRACER  LOGGING, 

Bhabha  Atom  Research  Centre,  Bombay  (India). 
K.  Krishnamurthy,  and  S.  M.  Rao. 
In:  International  Atomic  Energy  Agency  Technical 
Report  Series  No  1 26,  Chapter  2,  p  43-49,  Vienna, 
1971.  5  fig. 


Descriptors:  'Radioactive  well  logging,  'Aquifer 
characteristics,  'Tracers,  'Gamma  rays,  Ground- 
water movement,  Aquifers,  Analytical  techniques, 
Hydrogeology,  Boreholes. 
Identifiers:  'Tracer  logging. 

Tracer-logging  techniques  provide  a  means  of 
directly  examining  fluid  dynamics  in  situ.  Although 
equipment  requirements  are  similar  to  other 
nuclear  logging  methods,  tracer  logging  has  the  ad- 
ditional requirements  of:  ( I )  procuring  suitable 
tracers  in  adequate  quantities;  and  (2)  handling 
radioactive  tracers  under  field  conditions.  Tracers 
used  in  nuclear  logging  work,  in  addition  to  being 
suitable  for  use  in  water,  should  also  be  amenable 
to  in-situ  detection  and  measurement  under 
borehole  conditions.  Radioactive  tracers,  particu- 
larly the  high-energy  gamma  emitters,  are 
eminently  suited  and  are  widely  used.  Short-lived 
gamma  emitters  such  as  bromine-82,  iodine- 131, 
chromium-SI-EDTA,  and  gold- 1 98  are  usually 
chosen  because  borehole  tracer  studies  are  essen- 
tially short  range  in  nature.  An  exception  is  tritium; 
for  its  detection,  a  water  sample  must  be  collected 
and  analyzed  in  the  laboratory.  Certain  non- 
radioactive tracers  can  be  detected  in  situ  by  one  of 
several  nuclear  reactions;  among  these  are  deuteri- 
um and  cadmium  salts.  (See  also  W71-I26I6) 
(Woodard-USGS) 
W7 1-1 2620 


THE      EIN     NA'AMAN     SPRINGS    AND    THE 
AQUIFER  FEEDING  THEM, 

Ministry     of     Agriculture,     Jerusalem     (Israel). 

Hydrological  Service. 

M.J.  Goldschmidt. 

Israel  Hydrological  Service,  Hydrological  Paper  no 

13,  1970.  33  p,  7  fig,  6  tab,  39  ref. 

Descriptors:   'Groundwater  movement,  'Springs, 
,* Aquifers,    'Hydrogeology,    Water    yield,    Water 
quality,  Groundwater  recharge,  Aquifer  charac- 
teristics, Salinity,  Groundwater,  Hydrologic  data. 
Identifiers:  *'Ein  Na'aman  Springs  (Israel),  'Israel. 

The  hydrological  and  the  hydro-geochemical 
regimens  of  the  undisturbed  flow  of  the  'Ein 
Na'aman  springs  in  Israel  and  of  the  groundwater  in 
the  aquifer  feeding  the  springs  are  described.  A 
paleohydrological  model  was  designed  to  explain 
the  hydro-geochemical  regimen.  A  geological  out- 
line map  and  geological  section  from  the  Mediter- 
ranean Sea  to  the  aquifer  recharge  area  show 
hydrological  controls.  Drawings  show  the  salinity 
pattern  of  springs,  the  groundwater  flow  pattern, 
total  annual  flow  by  years  (9144-1965),  and 
characteristic  ions  along  the  geologic  section.  Since 
drainage  of  the  swampy  spring  area  in  the  1940's, 
the  total  mean  annual  combined  flow  is  about  1.48 
cu  m/sec  and  the  mean  salinity  about  628  mg/liter 
of  CI.  (Woodard-USGS) 
W71-12623 


GROUND  WATER  •  THE  GREAT  LAKES 
BASIN'S  HIDDEN  RESOURCE, 

Geological      Survey,      Madison,      Wis.      Water 

Resources  Div. 

Roger  M.Waller. 

Communicator,  Vol  1,  No  1  1,  p  3-4,  May  1971.  2 

P- 

Descriptors:  'Groundwater,  'Great  Lakes  Region, 
'Reviews,  Glacial  drift,  Aquifers,  Hydrogeology, 
Groundwater    basins,    Water    resources   develop- 
ment, Water  quality. 
Identifiers:  Groundwater  resource. 

Groundwater  is  used  as  a  water  supply  in  many 
areas  of  the  Great  Lakes  but  has  largely  been 
ignored  in  others.  Groundwater  is  present 
everywhere  in  the  basin,  but  its  quantity  and  quality 
differ  considerably  from  place  to  place  and  with 
depth.  Where  groundwater  is  being  developed, 
management  of  the  resource  is  almost  wholly 
lacking,  principally  because  of  the  hidden  nature  of 
groundwater  and  the  lack  of  knowledge  of  its  rela- 
tionship to  surfacewater.  Recent  studies,  however, 


are  uncovering  the  great  potential  of  thu  hidden 
resource.  The  basin  u>  unique  in  that  it  comprise! 
most  of  the  glaciated  portion  of  the  conterminow 
United  States.  Groundwater  is  present  in  permea- 
ble zones  in  the  unconsolidated  rock  -  the  glacial 
drift  and  alluvium  -  and  in  the  underlying  bedrock. 
The  chemical  quality  of  water  in  the  sand  and 
gravel  aquifer  is  generally  very  good.  Where  car- 
bonate-rich sediments  are  present,  solution  of  the 
carbonate  material  commonly  makes  the  ground- 
water hard.  The  chemical  quality  of  the  bedrock 
water  is  highly  variable.  The  mineral  content 
generally  increases  with  increasing  depth  in  Ike 
aquifer.  Locally,  high  sulfate,  chloride,  iron,  or 
other  mineral  content  causes  problems.  (Knapp- 
USGS) 
W7 1 -1 2626 


WATER  LEVEL  SURFACES  IN  THE  AQLIFEBS 
OF  WESTERN  LONG  ISLAND,  NEW  YORK,  IN 
1959  AND  1970, 

Geological  Survey,  Mineola,  N.Y. 

For  primary  bibliographic  entry  see  Field  04C. 

W7 1-1 2675 


AVAILABILITY  OF  GROUND  WATER  FROM 
LIMESTONE  AND  DOLOMITE  AQUIFERS  W 
NORTHWEST  OHIO  AND  ITS  RELATION  TO 
GEOLOGIC  STRUCTURE, 

Geological  Survey,  Columbus,  Ohio. 
S.  E.  Norris,  and  R.  E.  Fidler. 
All  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
ton, D.C.  20402,  Price  $3.50.  In:  Geological  Sur- 
vey Research  1971,  Chapter  B,  Professional  Paper 
750-B,  p  B229-B235,  1 97 1 .  4  fig,  6  ref. 

Descriptors:  'Hydrogeology,  'Ohio,  'Limestones, 
'Aquifers,  'Water  yield,  Transmissivity,  Permea- 
bility, Karst,  Aquifer  characteristics,  Structural 
geology,  Paleohydrology,  Groundwater  movement 
Identifiers:  Cincinnati  Arch  (Ohio). 

Potentially,  the  largest  groundwater  supplies  in 
northwest  Ohio  are  available  from  limestone  and 
dolomite  aquifers  in  a  long,  striplike  area  7  to  18 
miles  wide  along  the  flanks  of  the  Cincinnati  arch,  a 
regional  structural  feature.  The  conditions  condu- 
cive to  high  water  yield  resulted  from  groundwater 
solution  of  rocks  during  periods  of  emergence  of 
the  arch  at  times  in  the  geologic  past  ranging  from 
Mississippian  to  Recent  times.  A  detailed  geologic 
structure  map  is  based  on  interpretation  of 
geophysical  logs.  The  top  of  the  Middle  Silurian 
Lockport  Dolomite  is  defined  and  shows  the  loca- 
tion of  the  arch  in  the  20-county  study  area.  (K- 
napp-USGS) 
W71-12676 


PRELIMINARY  CONSIDERATION  OF  MOVE- 
MENT OF  GROUND  WATER  FROM  INFILTRA- 
TION AREAS  ON  THE  LLANO  ESTACAD0, 
TEXAS  AND  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  N.  Mex. 
C.  V.Theis. 

All  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
ton, D.C.  20402,  Price  $3.50.  In:  Geological  Sur- 
vey Research  1971,  Chapter  B,  Professional  Paper 
750-B,  pB236-B243,  197 1.4  fig. 

Descriptors:  'Groundwater  recharge,  'Infiltration, 
♦Canal  seepage,  'Pit  recharge,  'Hydrogeology, 
Water  resources  development,  Groundwater  move- 
ment, Inter-basin  transfers,  Texas,  Permeability, 
Transmissivity,  Artificial  recharge,  Mathematical 
models. 
Identifiers:  Ogallala  Formation  (Tex). 

Consideration  of  several  theoretical  models  in- 
dicates that  infiltration  canals  on  the  Llano 
Estacado  would  probably  have  to  be  about  6  or  7 
miles  apart  on  the  average  to  provide  all  parts  of 
their  service  area  with  water  for  groundwater 
recharge.  Infiltration  ponds  or  lakes,  involving  radi- 
al movement  of  water,  would  be  somewhat  closer-- 
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he  average  about  3  or  4  miles  apart.  These 
-es  are  based  on  equilibrium  models  assuming 
;r  constant  hydraulic  conductivity  vertically 
laterally  or  constant  transmissivity.  It  is  also  as- 
sd  that  the  aquifer  is  isotropic.  For  the  average 
ological  condition  in  this  area  a  conductivity  of 
00  feet  per  year  (equivalent  to  a  Meinzer  coef- 
nt  of  permeability  of  about  200  gpd/sq  ft)  or  a 
imissivity  equivalent  to  30,000  gpd/ft  has  been 
med.  In  areas  where  these  assumed  estimates 
exceeded,  infiltration  canals  or  ponds  could  be 
;  widely  spaced;  conversely,  in  areas  where 
luctivity  and  transmissivity  fall  below  these  as- 
;d  averages,  infiltration  structures  should  be 
:r  together.  (Knapp-USGS) 
-12677 


GIN  OF  MINERALIZED  GROUND  WATER 
ROCKS,  NORTHEAST  BRAZIL, 

ogical  Survey,  Washington,  D.C. 

Schofff. 

iapers  for  sale  by  the  Superintendent  of  Docu- 

ts,  U.  S.  Government  Printing  Office,  Washing- 

D.C.  20402,  Price  $3.50.  In:  Geological  Sur- 

lesearch  1971,  Chapter  B,  Professional  Paper 

B,pB244-B247,  1971.  2  fig,  12ref. 

riptors:  'Water  quality,  'Groundwater, 
ne  water,  'Water  circulation,  "Leaching, 
:r  chemistry.  Saline  water  systems,  Weather- 
Provenance,  Sea  water,  Connate  water.  Water 
I  Aquifers,  Geochemistry, 
tifiers:  'Brazil. 

upper  Rio  Paraibo  basin,  northeast  Brazil,  an 
of  about  12,000  square  kilometers,  has 
ndwater  ranging  in  dissolved  solids  from  about 
:o  25,000  milligrams  per  liter.  It  is  underlain  by 
alline  bedrock  of  Precambrian  age,  and 
>lite  and  alluvium  derived  from  it.  The  crystal- 
rocks  are  types  that  usually  yield  water  of  ex- 
nt  chemical  quality.  The  common  concept  that 
water  enters  the  rocks  and  is  becoming 
ressively  more  mineralized  through  contact 
the  rocks  and  concentration  through  evapora- 
seems  not  to  be  tenable  in  the  area  studied, 
saline  water  probably  originated  as  sea  water 
is  being  slowly  and  unevenly  diluted  and 
led  out  of  the  rocks.  (Knapp-USGS) 
-12678 


IONAL  SPECIFIC  YIELD  OF  COAMO 
,  PUERTO  RICO,  COMPUTED  BY  WATER- 
GET  METHOD, 

ogical  Survey  of  Puerto  Rico,  San  Juan. 
Giusti. 

apers  for  sale  by  the  Superintendent  of  Docu- 
s,  U.  S.  Government  Printing  Ofhington,  D.C. 
i2.  Price  $3.50.  In:  Geological  Survey 
arch  1 97 1, Chapter  B,  Professional  Paper  750- 
B248-B251,  1971.  5  fig,  I  tab,  1  ref. 

riptors:  'Specific  yield,  'Alluvium,  'Aquifer 
icteristics,  'Return  flow,  'Water  balance, 
lotranspiration,  Irrigation  water,  Water  yield, 
:r  wells,  Hydrogeology,  Hydrologic  budget, 
to  Rico,  Withdrawal, 
tifiers:  'Alluvial  fans.  Aquifer  evaluation. 

;ional  value  of  0. 16  for  specific  yield  was  com- 
i  by  the  water-budget  method  for  the  Coamo 
ial  fan  in  southern  Puerto  Rico  for  calendar 
1967.  This  method  may  be  used  where  de- 
ring  of  the  aquifer  is  a  major  component  of  the 
r  budget  and  where  infiltration  from  rainfall 
surface  water  is  negligible  or  its  effect  can  be 
Mated.  For  the  Coamo  fan,  which  is  irrigated 
griculture,  an  average  of  one-third  of  the  ir- 
ion  water  was  recirculated  through  the  aquifer 
ig  the  study  year  1967.  (Knapp-USGS) 
-12679 


THQUAKE-ACCELERATED  DECLINE  OF 
rER  LEVEL  IN  AN  OBSERVATION  WELL 
I\  THOMAS,  VIRGIN  ISLANDS, 

ogical  Survey  of  Puerto  Rico,  San  Juan. 
.  Robison. 


All  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
ton, DC.  20402,  Price  $3.50.  In:  Geological  Sur- 
vey Research  1971,  Chapter  B,  Professional  Paper 
750-B,  p  B252-B253,  1971.  2  fig,  1  ref. 

Descriptors:  'Water  level  fluctuations,  'Water 
wells,  'Aquifers,  'Earthquakes,  'Virgin  Islands, 
Hydrogeology,  Water  levels.  Recharge,  Water 
balance,  Withdrawal,  Fractures  (Geology). 

A  minor  local  earchquake  caused  a  precipitate 
decline  in  the  water  level  of  an  observation  well  in 
St.  Thomas,  Virgin  Islands.  The  decline  continued 
for  over  3  months.  The  cause  of  the  decline  is  as- 
sumed to  be  fracturing  of  the  aquifer.  Fracturing  of 
the  volcanic  aquifer  that  underlies  the  alluvium,  in- 
creased its  ability  to  transmit  water,  enabling  the 
groundwater  in  the  vicinity  to  seek  a  lower  level 
more  readily.  On  July  3,  1968,  about  3  months 
after  the  earthquake,  the  water  level  reached  16.58 
feet  below  land  surface,  an  all-time  low  for  the  well. 
The  total  decline  since  the  earthquake  had  been 
2.63  feet.  Recovery  began  on  July  4.  The  recovery 
is  attributable  to  heavy  rains  which  ended  a  pro- 
longed period  of  low  rainfall.  (Knapp-USGS) 
W7I-12680 


A  METHOD  OF  CALCULATING  PERMEABILI- 
TY FROM  ELECTRIC  LOGS, 

Geological  Survey,  Bismarck,  N.  Dak. 

For  primary  bibliographic  entry  see  Field  07B. 
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THE  USE  OF  WELL  LOGGING  IN  RECHARGE 

STUDIES  OF  THE  OGALLALA   FORMATION 

IN  WEST  TEXAS, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  04B. 

W71-12684 


A  DIMENSIONLESS  PARAMETER  STUDY  OF 
GROUNDWATER  RECHARGE  IN 

OKLAHOMA, 

Oklahoma  Univ.  Research  Inst.,  Norman. 
A.  Bagdadipour,  J.  F.  Harp,  and  J.  G.  Laguros. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  872,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Oklahoma  University  Research  In- 
stitute Final  Project  Report  1779,  June  1971.  35  p, 
10  fig,  5  tab,  1 3  ref.  OWRR  A-027-OKLA  ( 1 ). 

Descriptors:  'Groundwater  recharge,  'Mathemati- 
cal models,  'Regression  analysis,  Oklahoma, 
Hydrologic  data,  Rainfall,  Water  wells,  Pumping, 
Aquifer  characteristics,  Water  yield,  Hydrogeolo- 
gy, Model  studies. 
Identifiers:  'Groundwater  hydrogeology  (Okla). 

A  mathematical  model  relating  groundwater 
recharge  rate  to  all  other  factors  which  affect  it  is 
presented.  The  parameters  of  well  and  recharge 
hydraulics  were  grouped  into  three  dimensionless 
terms  which,  in  turn,  were  correlated  to  each  other 
using  multiple  regression  analysis.  The  field  data 
used  related  to  a  number  of  city-owned  wells  and 
provided  information  concerning  the  static  head 
readings  of  the  wells,  the  depth  of  the  wells,  the 
amount  of  pumpage,  soil  characteristics,  location 
of  wells,  and  the  rainfall  intensities.  (Woodard- 
USGS) 
W71-12697 


WATER  WELLS  IN  THE  SAN  LUIS  REY  RIVER 
VALLEY  AREA,  SAN  DIEGO  COUNTY, 
CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07C. 
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GEOHYDROLOGY   OF   DONIPHAN   COUNTY, 

NORTHEASTERN  KANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 

Charles  K.  Bayne. 

Geological  Survey  Open-file  Report,  1971.  21  p,  7 

fig,  2  plate,  1  tab,  1 3  ref. 


Descriptors:  'Groundwater,  'Hydrogeology, 
♦Water  wells,  'Hydrologic  data,  'Kansas,  Water 
supply,  Water  quality,  Water  yield,  Water  users, 
Aquifer  characteristics,  Maps. 
Identifiers:  'Groundwater  resources,  'Doniphan 
County  (Kans). 

Data  concerning  groundwater  resources  in 
Doniphan  County,  Kansas  are  presented.  Adequate 
supplies  of  water  for  domestic  and  stock  use 
generally  are  available  from  wells  in  the  glacial 
deposits  underlying  the  upland  areas  of  Doniphan 
County.  Adjacent  to  the  major  streams,  the  glacial 
deposits  are  thin  or  have  been  removed  by  erosion. 
In  these  localized  areas,  small  supplies  of  water  are 
available  from  wells  drilled  into  bedrock  aquifers. 
Large  supplies  of  water  are  available  only  from 
wells  in  alluvial  deposits  in  the  Missouri  River  val- 
ley. Groundwater  in  Doniphan  County  is  of  the  cal- 
cium bicarbonate  type.  The  concentration  of  dis- 
solved solids  in  water  from  wells  ranges  from  1 1 4  to 
767  mg/liter.  Concentrations  of  individual  mineral 
constituents  were  below  the  U.S.  Public  Health 
Service  recommended  maximum,  except  those  for 
nitrate  and  iron,  which  in  some  samples  exceeded 
recommended  maximums  by  45  mg/liter  and  0.3 
mg/liter,  respectively.  (Woodard-USGS) 
W7I-12795 


SUBSIDENCE  IN  THE  BUNKER  HILL-SAN 
TIMOTEO  AREA,  SOUTHERN  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

R.  E.  Miller,  and  J.  A.  Singer. 

Geological  Survey  Open-file  Report,  January  29, 

1971.  28  p,  17  fig,  2  tab,  16  ref. 

Descriptors:  'Land  subsidence,  'Groundwater, 
•Withdrawal,  'Water  level  fluctuations,  'Califor- 
nia, Hydrologic  data.  Aquifer  characteristics. 
Groundwater  recharge.  Pumping,  Water  table. 
Forecasting. 

Identifiers:  'Bunker  Hill-San  Timoteo  Area 
(Calif). 

The  effect  of  groundwater  withdrawals  are  related 
to  land  surface  subsidence  in  the  Bunker  Hill-San 
Timoteo  area,  California,  is  presented.  The  aquifer 
system  consists  of  poorly  consolidated  alluvial  sedi- 
ments ranging  in  thickness  from  about  100  to  1 ,200 
feet.  Maximum  measured  subsidence  in  the  area 
has  been  1 .0  foot.  Subsidence  rates  show  a  close 
correlation  to  water-level  declines  in  wells.  A  con- 
tour map  showing  subsidence  per  foot  of  water- 
level  decline  was  constructed.  Land-surface  sub- 
sidence of  as  much  as  4  feet  has  been  predicted  for 
the  area  for  the  period  1965  to  2015  on  the  basis  of 
postulated  water-level  declines.  Damage  to  drains, 
sewers,  flood-control  structures,  and  pipelines 
could  result  from  the  predicted  subsidence.  Sub- 
sidence in  the  area  could  be  halted  by  a  permanent 
recovery  of  water  levels.  The  best  method  of 
minimizing  subsidence  would  be  to  develop  a 
pumping  pattern  that  would  distribute  the  draw- 
down effect  more  evenly  across  the  study  area. 
(Woodard-USGS) 
W7I-12796 


A    BUBBLER-MANOMETER    WATER    LEVEL 
SENSING  AND  RECORDING  SYSTEM, 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  07B. 
W71-12805 


OPTIMAL  IDENTIFICATION  OF  AQUIFER 
DIFFUSIVITY  USING  QUASILINEARIZATION, 

California  Univ.,  Los  Angeles. 

W.  W-G.  Yeh,  and  G.  W.  Tauxe. 

Water  Resources  Research,  Vol  7,  No  4,  p  955- 

962,  August  197 1 .  6  fig,  4  tab,  1 2  ref. 

Descriptors:  'Groundwater  movement,  'Diffusivi- 
ty,  'Surface-groundwater  relationships,  Numerical 
analysis,  Parametric  hydrology,  Mathematical 
models,  Mathematical  studies,  Dupuit- 
Forchheimer  theory,  Linear  programming,  Op- 
timization, Hydrographs,  Stage-discharge  relations. 
Identifiers:  'Parameter  identification. 
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An  analytical  procedure  is  presented  to  solve  the 
problem  of  identifying  aquifer  diffusivity  in  an  un- 
confined  aquifer  and  stream  interaction  system 
using  the  fluctuation  of  the  aquifer  head  in 
response  to  a  flood  wave  as  data.  The  governing 
nonlinear  partial  differential  equation  is  replaced 
by  a  system  of  nonlinear  ordinary  differential  equa- 
tions to  which  the  technique  of  quasilinearization  is 
applied.  The  procedure  is  straightforward  and  con- 
verges quadratically.  It  requires  neither  graphical 
matching  nor  trial  and  error  manipulations.  Nu- 
merical experiments  are  presented  and  compared 
with  published  experimental  data.  (  Knapp-USGS) 
W7I-12808 


MEASUREMENT  OF  VERTICAL  GROUND- 
WATER VELOCITY  FROM  TEMPERATURE 
PROFILES  IN  WELLS, 

Geological  Survey,  Denver,  Colo.  Water  Resources 

Div. 

M.  L.  Sorey. 

Water  Resources  Research,  Vol  7,  No  4,  p  963- 

970,  August  1 97 1 .  8  fig,  1 4  ref. 

Descriptors:  'Groundwater  movement,  'Geother- 
mal  studies,  •Temperature,  'Borehole  geophysics, 
•Instrumentation,       Colorado,       New       Mexico, 
Velocity,  Observation  wells.  Heat  flow. 
Identifiers:  Vertical  groundwater  movement. 

Vertically  moving  groundwater  transports  heat  by 
convection  and  causes  curvature  in  the  earth's 
thermal  profile.  Dimensionless  plots  of  the  tem- 
perature distribution  in  wells  can  be  matched  with 
published  type  curves  to  obtain  solutions  for  verti- 
cal groundwater  velocity,  if  the  thermal  conductivi- 
ty of  the  solid-fluid  complex  is  known  or  can  be 
estimated.  Rates  of  upward  movement  through 
semiconfining  beds  determined  from  temperature 
studies  in  the  San  Luis  valley  of  Colorado  and  the 
Roswell  basin  of  New  Mexico  were  in  good  agree- 
ment with  rates  computed  form  pumping  tests  and 
water  budget  methods.  Limitations  of  the  method 
result  from  instability  in  borehole  fluids,  measure- 
ment detail  required,  and  magnitudes  of  flow  that 
can  be  detected.  (Knapp-USGS) 
W7I-I2809 


SEAWATER        INTRUSION       IN       LAYERED 
AQUIFERS, 

Southern  Methodist  Univ.,  Dallas,  Tex.  Inst.  Tech. 
M.  A.  Collins  and  L.  W.  Gelhar. 
Water  Resources  Research,  Vol  7,  No  4,  p  971- 
979,  August  197  I.  5  fig,  25  ref. 

Descriptors:  •Mathematical  models,  'Saline  water 
intrusion,  *Aquifers,  •Aquitards,  *Confined  water, 
Saline     water-freshwater     interfaces,     Hydraulic 
models.  Groundwater  movement. 
Identifiers:  »Long  Island  (N  Y). 

Seawater  intrusion  beneath  a  semipervious  layer  in 
a  two-layer  coastal  aquifer  system  is  described. 
Freshwater  can  occur  beneath  the  aquitard 
because  of  the  head  losses  induced  by  upward  flow 
through  the  semipervious  layer.  A  steady  state  Du- 
puit  model  is  formulated  to  predict  the  piezometric 
head  variation  landward  of  and  above  the  intruding 
seawater.  Exact  solutions  are  given  for  the  land- 
ward head  variation,  but  a  numerical  solution  is 
necessary  for  the  zone  above  the  intruding  sea- 
water. The  mathematical  model  is  compared  to  ex- 
perimental results  of  a  Hele-Shaw  model  study  of 
Long  Island,  New  York.  The  analysis  provides 
reasonable  predictions  of  the  shape  of  the  interface 
between  freshwater  and  seawater,  but  the  location 
of  the  toe  of  the  seawater  wedge  is  inadequately 
described,  apparently  because  of  regional  flow  con- 
ditions on  the  island  that  are  not  simulated  in  the 
analysis.  (Knapp-USGS) 
W7I-I2810 


COMMENTS  ON  THE  STABLE  ISOTOPE 
METHOD  IN  REGIONAL  GROUNDWATER  IN- 
VESTIGATIONS, 

International  Atomic  Energy  agency,  Vienna  (Aus- 
tria). 
JR.  Gat. 


Water  Resources  Research,  Vol  7,  No  4,  p  980- 
993,  August  1971.  4  fig,  43  ref. 

Descriptors:  *Stable  isotopes,  •Oxygen,  •Deuteri- 
um, 'Groundwater  movement,  Groundwater 
basins.  Tracers,  Tracking  techniques.  Surveys, 
Reviews,  Mixing,  Water  chemistry,  Hydrogeology, 
Provenance,  Statistics,  Regional  analysis. 
Identifiers:  Isotope  hydrogeology. 

Comparison  of  natural  variations  of  oxygen  1 8  and 
deuterium  abundances  in  groundwaters  to  those  of 
the  local  precipitation  may  be  used  as  a  hydrologic 
tool.  The  residual  scatter  in  time  and  space  of  the 
isotope  content  of  groundwater  sources  is  a  mea- 
sure of  the  homogeneity  of  these  systems  rather 
than  of  their  age  or  size.  The  concept  of  a  regional 
slope  of  evaporation  lines  on  deuterium  vs  0-18 
diagrams,  has  only  limited  validity.  Isotope  criteria 
are  suggested  for  distingushing  rainfall  from  past 
climatic  periods.  As  a  result  of  the  unsteady  nature 
of  the  mechanisms  affecting  the  isotope  composi- 
tion of  groundwaters,  their  most  reliable  use  under 
the  limitations  of  our  present  quantitative 
knowledge  on  the  causes  of  this  scatter  is  as  classi- 
fying parameters  in  regional  investigations.  (K- 
napp-USGS) 
W71-1281I 


HYDROGEOLOGY   OF   ASH    FLOW   TUFF:   A 
PRELIMINARY  STATEMENT, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
I.  J.  Winograd. 

Water  Resources  Research,  Vol  7,  No  4,  p  994- 
1006,  August  197 1 .  6  fig,  1  tab,  29  ref. 

Descriptors:  •  Hydrogeology,  'Aquifer  charac- 
teristics, 'Pumice,  'Igneous  rocks,  'Permeability, 
Transmissivity,  Lava,  Confined  water,  Fractures 
(Geology),  Joints  (Geology),  Porosity,  Aquitards, 
Aquifers,  Surveys,  Reviews,  Mapping. 
Identifiers:  'Volcanic  ash,  *Tuff. 

Ash  flow  tuffs  cover  tens  of  thousands  of  square 
miles  in  the  south-western  states.  In  contrast  to  sil- 
icic lava  flows  but  similar  to  basalts,  ash  flow  tuffs 
are  sheetlike  bodies;  individual  flows  can  be  traced 
for  as  much  as  100  miles.  Welding,  the  cohesion  of 
molten  glassy  shards  and  pumice  fragments  during 
emplacement  of  these  rocks,  results  in  significant 
vertical  variations  in  physical  properties  within  in- 
dividual flows.  Interstitial  porosity  and  permeabili- 
ty vary  from  70%  and  2  gpd/sq  ft,  respectively,  in 
nonwelded  portions  or  zones  of  ash  flows  to  less 
than  5%  porosity  and  virtually  zero  permeability  in 
densely  welded  zones.  Primary  and  secondary 
joints  spaced  several  feet  apart  in  nonwelded  zones 
are  as  close  as  a  fraction  of  an  inch  in  densely 
welded  zones.  Fracture  transmissibility  of  welded 
zones  within  ash  flow  tuffs  varies  from  100-100,000 
gpd/ft.  The  nonwelded  zones  are  aquitards.  Spring 
groups  with  discharges  ranging  from  20-200  cfs 
emerge  from  welded  tuff  in  eastern  Idaho  and  in 
Sumatra,  Indonesia.  The  magnitude  of  the  spring 
discharge  shows  the  regional  hydraulic  continuity 
of  these  strata.  Development  of  groundwater  from 
welded  tuff  in  the  Southwest  appears  to  be  several 
decades  away  because  of  depth  of  burial,  large 
variations  in  yield,  and  locally  poor  water  quality. 
(Knapp-USGS) 
W7I-I2812 


GROUNDWATER  CHEMISTRY  AND 
HYDROLOGY  OF  THE  HANDHILLS  LAKE 
AREA, ALBERTA, 

Research  Council  of  Alberta,  Edmonton. 
For  primary  bibliographic  entry  see  Field  02K. 
W7I-12820 


SIMILITUDE    CRITERIA    FOR    FLOW    FROM 
UNCONFINED  AQUIFERS, 

Cornell  Univ.,  Ithaca,  N.Y. 
R.  D.  Verma,  and  W.  Brutsaert. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY-9,  Paper  8397,  p  1493-1509, 
September  1971.  10  fig,  I  tab,  18  ref,  2  append. 


Descriptors:  'Groundwater  movement,  'Capillary 
action,  Darcys  law,  Dupuit-Forchheimer  theory, 
Aquifer  characteristics.  Seepage,  Saturated  flow, 
Hydrogeology,  Hydraulic  similitude.  Hydraulic 
models,  Water  table.  Aquifers. 
Identifiers:  Unconfined  aquifers. 

Seepage  in  a  two-dimensional  unconfined  aquifer 
of  rectangular  cross  section  was  analyzed  to  deter- 
mine the  rate  of  outflow  into  an  adjoining  water 
body  which  fully  penetrates  the  aquifer.  The  analy- 
sis was  made  by  using  capillary  flow  theory  at  well 
as  saturated  Darcy  flow  theory  with  and  without 
the  Dupuit  assumptions.  In  addition  to  the  usual 
criteria  of  similarity  of  geometry,  initial  and  boun- 
dary conditions,  also  the  relative  capillary  conduc- 
tivity and  the  dimensionless  water  content  suction 
relationship  must  be  similar.  A  convenient  parame- 
ter was  formulated  which  expresses  the  effect  of 
capillarity  in  relation  to  the  depth  of  the  aquifer. 
This  parameter  is  useful  to  determine  whether  or 
not  the  capillary  flow  above  the  water  table  is  im- 
portant. The  errors  that  may  arise  in  the  prediction 
of  the  outflow  rate  by  neglecting  capillarity  and 
using  the  Dupuit  assumptions  are  described.  (K- 
napp-USGS) 
W7 1-1 2840 


COMPUTER  ANALYSIS  OF  FLOW  TOWARD 
ARTESIAN  WELLS, 

Kentucky   Univ.,   Lexington.    Dept.   of  Civil   En- 
gineering. 
Y.H.Huang. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY-9,  p  1579-1584,  September 
197 1.4  fig,  5  ref. 

Descriptors:  'Mathematical  models,  'Ground- 
water movement,  'Numerical  analysis,  'Artesian 
wells,  'Confined  water,  Theis  equation,  Draw- 
down, Withdrawal,  Discharge  (Water),  Isotropy, 
Computer  programs. 
Identifiers:  Finite  difference  method. 

A  finite  difference  method  programmed  for  a  high 
speed  computer  may  be  used  for  the  analysis  of  un- 
steady flow  toward  fully  and  partially  penetrating 
artesian  wells.  A  graded  network  makes  possible 
the  application  of  the  method  to  an  aquifer  of  in- 
finite extent.  A  comparison  of  the  numerical  solu- 
tions with  those  based  on  the  closed  form  formulas 
of  Muskat,  Theis,  and  Hantush  shows  the  validity  of 
the  method.  Although  axisymmetry,  elasticity, 
homogeneity  and  isotropy  were  assumed,  a  major 
advantage  of  the  numerical  method  is  that  it  can  be 
extended  to  cases  involving  asymmetric,  inelastic, 
nonhomogeneous,  and  anisotropic  aquifers  as  well. 
(Knapp-USGS) 
W71-1284I 


2G.  Water  in  Soils 


MODEL  STUDY  TO  PREDICT  SALT  DISTRIBU- 
TION AND  CONCENTRATION  OF  WATER  IN 
SOIL  PROFILES, 

New  Mexico  State  Univ.,  University  Park.  Dept.  of 
Agricultural  Engineering. 
Jose  F.  Alfaro,  and  D.  W.  Wilkins. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  631,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  New  Mexico  State  University  Pro- 
ject Completion  Report,  December  1970.  14  p,  4 
fig.  OWRR  A-0I6-NMEX  (2). 

Descriptors:  'Soil  water,  'Saline  soils,  'Salts,  'Soil 
profiles,  'Model  studies.  Salinity,  Forecasting, 
Water  quality.  Analytical  techniques,  New  Mexico. 

The  effluent  concentration  curves  of  homogeneoui 
and  stratified  soil  profiles  were  satisfactorily  pre- 
dicted from  results  obtained  by  leaching  a  scaled 
model  which  met  theoretical  requirements.  The 
salt  distribution  within  a  homogeneous  soil  profile, 
at  the  moment  the  wetting  first  reached  the  bottom 
was  predicted  from  the  effluent  concentration  data 
obtained  from  a  similar  profile.  Also,  the  effluent 


22 


WATER  CYCLE— Field  02 
Water  in  Soils— Group  2G 


H 


centration  curve  from  leading  a  uniform  soil 
file  was  predicted  from  the  salt  distribution 
lin  the  profile.  Laboratory  results  suggest  that 
leling  profiles  according  to  the  design  condi- 
s  specified  by  the  theory  can  be  useful  in  pre- 
ing  quality  changes  of  irrigation  return  flows. 
wdard-USGS) 
1-12247 


IMAT1NG  SOIL  PERMEABILITY  RATES, 

za     Engineering     Co.,     Chicago,     III.     Land 

purees  Div. 

i.  Horn. 

:E  Proceedings,  Journal  of  the  Irrigation  and 

inage  Division,  Vol  97,  No  L  R-2,  Paper  8169, 

3-274,  June  1 97 1 .  3  fig,  6  tab,  8  ref. 

:riptors:  'Permeability,  'Soil  water  movement, 
:page,  'Estimating,  'Particle  size,  Clays,  Silts, 
is,  Hydraulic  conductivity.  Soil  chemical  pro- 
ies.  Soil  texture,  Sampling,  Soil  mechanics, 
itifiers:  Permeability  estimation. 

nide  for  estimating  soil  permeability  rates  was 
sloped  based  on  mean  soil  particle  diameters. 

method  takes  into  account  the  wide  ranges 
in  commonly  used  soil  textural  classes  and  the 
lence  of  soil  chemical  properties,  clay 
sralogy,  and  other  related  factors  affecting  soil 
neability.  Curves  plotted  on  a  log-log  graph  of 

texture  versus  permeability  establish  graphi- 
I  the  general  limits  of  permeability  rates  for 
iral  soils.  Considerations  in  selecting  working 
'es  that  relate  soil  texture  and  permeability 
s  for  local  conditions  are  also  discussed, 
neability  rates  are  estimated  in  planning  and 
gning  irrigation  and  drainage  systems  when  ob- 
ing  actual  field  measurements  is  difficult  and 
radical,  or  the  data  available  are  scant  and 
eading.  ( Knapp-USGS ) 
1-12249 


)PERTIES  OF  TILE  DRAINAGE  WATER, 

a  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 

ering. 

primary  bibliographic  entry  see  Field  05B. 

1-12252 


EST  OF  THE  UNIQUENESS  OF  THE  SOIL 
ISTURE  CHARACTERISTIC  DURING 
INSIENT,  NONHYSTERETIC  FLOW  OF 
TER  IN  A  RIGID  SOIL, 

ney  Univ.  (Australia).  Dept.  of  Soil  Science. 
:.  Smiles.  G.  Vachaud,  and  M.  Vauclin. 
Science  Society  of  America  Proceedings,  Vol 
No  4,  p  534-539,  July-August  1971.7  fig,  3  tab, 
ef. 

criptors:    'Soil    water    movement,    'Moisture 
lent.  'Unsteady  flow.  Porous  media.  Bulk  den- 
Moisturc  tension,  Tensiometers,  Soil  moisture 
crs.  Nuclear  moisture  meters.  Hysteresis, 
itifiers:  Soil  moisture  characteristic. 

ing  transient,  nonhysteretic  flow  of  water 
>ed  by  a  rapid  change  of  water  content  at  one 
of  a  horizontal  column  of  soil,  the  soil  moisture 
ractcristic  curve  is  a  unique  function  of  sorption 
r\  a  particular  initial  water  content,  but  for 
>rption  there  is  a  multiplicity  of  curves.  These 
sient  curves  depend  on  the  magnitude  of  the 
osed  water  content  change  and  on  the  speed 
I  which  static  equilibrium  is  achieved.  (Knapp- 
5S) 
1-12265 


L    WATER    EVAPORATION:    REDUCTION 
SIMULATED  TILLAGE, 

icultural  Research  Service,  Mandan.  N.D.  Soil 
Water  Conservation  Research  Div. 
primary  bibliographic  entry  see  Field  03B. 
1-12266 


DETERMINATION  OF  CATION  EXCHANGE 
CAPACITY  OF  EARTH  MATERIALS  USING  A 
RADIOTRACER  TECHNIQUE, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  N.H.  Earth  Sciences  Branch;  and  Dart- 
mouth Coll.,  Hanover,  N.H.  Dept.  of  Geology. 
R.  P.  Murrmann,  R.  C.  Reynolds,  and  D.  Leggett. 
Cold  Regions  Research  and  Engineering  Laborato- 
ry Research  Report  283,  February  1970.  12  p,  1 
fig,  7  tab,  4  ref,  append. 

Descriptors:    'Soil    analysis,    'Cation    exchange, 
'Radioisotopes,  'Tracers,  Analytical  techniques, 
Methodology,  Clay  minerals.  Solutes. 
Identifiers:    'Cation   exchange   capacity,   Isotope 
exchange. 

Two  radiochemical  methods  were  investigated  for 
determining  the  cation  exchange  capacity  of  earth 
materials  having  a  wide  range  in  physicochemical 
properties.  The  first  method  was  unsuccessful  but 
involved  determination  of  the  radioactivity  of  a 
22Na-NaOAc  solution  of  isotopic  equilibrium  with 
a  sodium-saturated  mineral  phase.  The  logic  of  this 
method  is  presented  in  order  to  illustrate  principles 
of  isotopic  exchange  in  mineral  systems.  The 
method  adopted  is  based  upon  determination  of  the 
radioactivity  of  a  salt-free,  sodium-saturated 
mineral  sample  prepared  using  a  radioactive 
NaOAc  solution  with  a  known  22Na-NaOAc  com- 
position. This  method  is  less  time-consuming  and 
more  accurate  than  the  conventional  ammonium 
acetate  method  for  cation  exchange  capacity  deter- 
minations. (Woodard-USGS) 
W71-12272 


THE  INFLUENCE  OF  CLAYS  ON  WATER  AND 
ICE  IN  ROCK  PORES,  PART  I.  QUANTITA- 
TIVE COLD  DIFFERENTIAL  THERMAL 
ANALYSIS, 

Rensselaer  Polytechnic  Inst.,  Troy,  N.Y.  Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  02C. 

W71-12281 


SNOW  COVER  AND  WINTER  SOIL  TEMPERA- 
TURES AT  ST.  PAUL,  MINNESOTA, 

Minnesota   Univ.,   Minneapolis.   Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02C. 

W71-I2319 


CHAPTER  3.  CHEMICAL,  PHYSICAL,  AND 
BIOLOGICAL  CHARACTERISTICS  OF  IR- 
RIGATION AND  SOIL  WATER, 

Department    of    Agriculture,    Riverside,    Calif., 

Salinity  Lab. 

For  primary  bibliographic  entry  see  Field  02A. 

W71-12350 


DESCENT  RATES  OF  SALT  FINGERS, 

Wisconsin   Univ.,   Milwaukee.   Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  07B. 
W71-12359 


TRANSIENT  AND  STEADY  TWO-DIMEN- 
SIONAL FLOW  OF  WATER  IN  UNSATURATED 
SOILS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
H  M.  E.  Selim. 

PhD  Thesis,  1971.  101  p,  50  fig,  34  ref.  OWRR 
Project  A-026-IOWA  (5). 

Descriptors:  'Soil  water  movement,  'Steady  flow, 
'Unsteady   flow.  Theoretical  analysis.  Numerical 
analysis.   Equations,  Mathematical  studies.  Diffu- 
sion, Flow  rates.  Unsaturated  flows. 
Identifiers:  'Transient  flow. 

Equations  for  transient  and  steady-state  two- 
dimensional  water  flow  for  unsaturated  soils  are 
solved  using  the  finite  difference  approximations  of 
numerical    analysis.    The    equation    for    transient 


water  flow  is  solved  by  use  of  an  alternating- 
direction  method.  The  equation  for  steady-state 
water  flow  is  solved  by  a  successive  overre laxation 
method.  The  two-dimensional  flow  medium  con- 
sidered in  this  theoretical  problem  is  a  homogene- 
ous soil  with  an  impervious  barrier  (or  a  ground- 
water table)  at  some  depth  from  soil  surface  and 
equally  spaced  trenches  (or  irrigation  furrows  and 
ridges)  to  which  water  is  supplied.  In  the  steady- 
state,  equal  soil  water  content  lines  of  high  water 
contents  extend  to  the  impervious  barrier,  and  high 
water  gradients  occur  at  the  soil  surface  bounda- 
ries. In  the  presence  of  a  groundwater  table,  steady- 
state  water  fluxes  are  negative  (downward).  These 
fluxes  indicate  that  in  a  steady  state  a  groundwater 
table  is  a  water  sink  rather  than  a  source  of  water. 
Results  of  the  transient  and  the  steady-state  water 
flow  show  that  as  time  increases  the  transient  flow 
approaches  that  of  the  steady  state.  (Woodard- 
USGS) 
W71-12364 


GEOMORPHOLOGICAL  RELATIONSHIPS  OF 
TROPOSPHERICALLY  DERIVED  QUARTZ  IN 
THE  SOILS  OF  THE  HAWAIIAN  ISLANDS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02J. 
W71-I2375 


FIELD  MEASUREMENT  OF  SOIL-WATER 
CONTENT  BY  GAMMA-RAY  TRANSMISSION 
COMPENSATED  FOR  TEMPERATURE  FLUC- 
TUATIONS, 

Agricultural    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

R.  J.  Reginato,  and  R.  D.  Jackson. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  4,  p  529-533,  July-August  1971.  5  fig,  1  tab, 

1 3  ref. 

Descriptors:  'Soil  moisture  meters,  'Nuclear 
moisture  meters,  Gamma  rays,  Bulk  density,  Tem- 
perature, Calibrations,  Instrumentation,  Moisture 
meters,  Moisture  content,  Soil  moisture. 

Soil  water  content  under  natural  field  conditions 
was  measured  with  a  gamma-ray  transmission 
technique  that  compensated  for  temperature 
changes.  A  spectrum  stabilizer  was  needed  for  the 
nuclear  counting  equipment,  and  a  knowledge  of 
the  relationship  between  peak  count-rate  and  the 
temperature  of  the  gamma-ray  detector  probe  was 
required.  Equipment  and  procedures  to  make  field 
measurements  of  water  content  in  1-cm  thick  soil 
layers  are  described.  When  the  detector  probe  tem- 
perature varied  23C  and  gravimetric  water  content 
ranged  from  0.02  I  to  0. 1  86  grams  per  gram  over  a 
measurement  period,  the  average  deviation  of  mea- 
sured versus  calculated  values  of  water  content  was 
0.009  grams  per  gram.  ( Knapp-USGS ) 
W7I-12376 


EFFECT  OF  WATERLOGGING  AND  ORGANIC 
MATTER  ON  THE  LOSS  OF  APPLIED  SULFUR, 

California  Univ.,  Hopland.  Hopland  Field  Station. 
M.  B.  Jones,  W.  A.  Williams,  and  W.  E.  Martin. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  4,  p  542-546,  July-August  1971.  5  tab,  13 
ref. 

Descriptors:  'Saturated  soils,  'Sulfur,  'Gypsum, 
•Leaching,  'Anaerobic  conditions.  Nutrients, 
Grasslands,  Sulfates,  Reduction  (Chemical),  Soil 
chemistry,  Soil-water-plant  relationships,  Organic 
matter.  Oxidation-reduction  potential,  Lysimeters, 
Sulfur  bacteria,  California. 
Identifiers:  Sulfur  uptake. 

Gypsum  and  elemental  sulfur  were  applied  to 
lysimeters  before  the  first  fall  rains.  Water  logging 
and  barley  straw  mulch  were  also  used  in  all  possi- 
ble combinations.  Nitrogen  was  applied  uniformly 
to  all  tanks,  and  cereal  and  grass  were  grown  during 
two  seasons.  In  the  first  year  after  application  of 
gypsum,  45  and  4  I  kg/ha  of  sulfur  were  recovered 
in  the  leachate  from  freely  drained  soil  with  and 
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without  straw,  respectively.  The  free  draining  tanks 
treated  with  elemental  sulfur  yielded  10  and  7 
kg/ha.  Waterlogging  decreased  leaching  loss  of  sul- 
fur by  an  average  of  40%.  Oats  planted  when  water- 
logging was  discontinued  took  up  more  sulfur  in  the 
absence  of  straw,  and  more  sulfur  was  leached  than 
with  free  drainage.  However,  no  significant  in- 
crease in  uptake  occurred  in  the  succeeding  grass 
crop  as  a  result  of  the  sulfur  conserved  by  the 
waterlogging.  (Knapp-USGS) 
W7I-12377 


A  STATISTICAL  COMPARISON  OF  pH 
VALUES  OF  SOME  ENGLISH  SOILS  AFTER 
MEASUREMENT  IN  BOTH  WATER  AND  0.01M 
CALCIUM  CHLORIDE, 

Cincinnati  Univ.,  Ohio.  Dept.  of  Geography. 

B.  E.  Davies. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  4,  p  55 1-552,  July-August  1 97 1 .  4  tab,  6  ref. 

Descriptors:  *Soil  chemistry,  'Hydrogen  ion  con- 
centration. Statistical  methods.  Correlation  analy- 
sis. Soil  tests.  Electrolytes. 

Published  pH  values  of  British  soils,  determined 
both  by  equilibration  with  water  and  0.0 1M  CaC12 
solution  were  analyzed  by  statistical  techniques. 
Values  from  the  two  determinations  are  linearly  re- 
lated with  a  highly  significant  positive  correlation. 
A  pH  of  6.5  is  conviently  regarded  as  neutrality 
when  soil  reaction  is  determined  with  CaC12  solu- 
tion. (Knapp-USGS) 
W71-I2378 


DEMISING  OF  EXCHANGEABLE  CATIONS  IN 
FREE-SWELLING  BENTONITE  CLAY, 
Agricultural    Research    Service,    Phoenix,    Ariz. 
Water  Conservation  Lab. 
D.  H.  Fink,  F.  S.  Nakayama,  and  B.  L.  McNeal. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  4,  p  552-555,  July-August  1971.  3  fig,  13 
ref. 

Descriptors:  'Expansive  clays,  'Montmorillonite, 
♦Absorption,  *Ion  exchange.  Sodium,  Calcium, 
Mineralogy,  Cation  adsorption.  Crystallography, 
Water  chemistry. 

Hypothetical  models  for  the  crystalline,  interlayer 
swelling  of  mixed-ion  (Na  and  Ca)  montmoril- 
lonites  were  developed  for  two  types  of  cationic 
distributions  on  the  clay  minerals;  namely,  for 
complete  demixing  and  for  complete  random  mix- 
ing of  cations.  The  model  for  demixing  was  ex- 
panded to  include  both  the  alternate  layering  of 
Ca-  and  Na-saturated  platelets  and  the  complete 
demixing  of  cations  into  separate  Na-  and  Ca- 
domains.  The  models  are  based  on  the  principles  of 
limited  interlayer  swelling  for  Ca-montmorillonite, 
and  free  swelling  for  Na-montmorillonite  as  the 
water  content  of  the  system  is  increased  beyond  ap- 
proximately 120%.  Low-angle  X-ray  diffraction 
showed  that  the  relative  distribution  of  Na  and  Ca 
ions  of  the  clay  exchange  complex  was  a  function 
of  the  exchangeable  sodium  percentage  (ESP).  The 
two  cations  were  randomly  mixed  for  ESP  values 
greater  than  approximately  50%.  They  were  par- 
tially demixed  for  ESP  values  between  approxi- 
mately 50  and  15%.  For  ESP  values  less  than  ap- 
proximately 10  to  15%,  no  cation  demixing  in  inter- 
layer regions  was  evident,  but  the  interlayer 
exchange  complex  was  predominantly  Ca-satu- 
rated  and  the  exchange  complex  on  external  sur- 
faces was  predominantly  Na-saturated.  Although 
experimental  techniques  could  show  that  demixing 
occurred  within  certain  ranges  of  ESP  values,  it  was 
not  sensitive  enough  to  differentiate  between 
demixing  by  domains  and  demixing  by  alternate 
layers.  (Knapp-USGS) 
W7I-I2379 


PESTICIDE  ADSORPTION  MEASUREMENT  BY 
FLOW  EQUILIBRATION  AND  SUBSEQUENT 
DISPLACEMENT, 

du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  S.C. 
Savannah  River  Lab 


For  primary  bibliographic  entry  lee  Field  05A. 
W7I-12380 


DIFFERENTIAL  Sr-Ca  BONDING  ON  SOIL  AS 
INFLUENCED  BY  BONDING  SITE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
S.  M.  Elgawhary,  and  S.  A.  Barber. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  4,  p  566-57 1,  July-August  1971.  6  fig,  2  tab, 
8  ref. 

Descriptors:  'Soil  chemistry,  'Ion  exchange,  'Or- 
ganic matter,  Chromatography,  Calcium,  Potassi- 
um, Adsorption,  Cation  adsorption,  Equilibrium. 
Identifiers:  Strontium. 

The  Sr-Ca  selectivity  coefficient,  k,  was  used  to  in- 
terpret the  differential  Sr-Ca  bonding  of  cation 
exchange  sites  in  two  soils.  A  dominant  comple- 
mentary cation,  k,  was  used  to  place  the  Sr  and  Ca 
on  sites  favored  Sr  and  Ca  over  k.  As  the  equivalent 
fraction  of  Sr  plus  Ca  in  the  equilibrium  solution 
was  reduced,  k  decreased,  indicating  that  organic 
exchange  sites  were  the  first  to  be  filled.  When  the 
complementary  ion  was  Mg  or  Ba,  k  was  much 
larger,  indicating  that  these  complementary  ions 
completed  more  nearly  equally  with  Sr  and  Ca  for 
all  exchange  sites.  The  relationship  between  the  log 
of  the  equivalent  fraction  of  Sr  plus  Ca  and  k  was 
linear  over  segments  of  the  range  of  equivalent 
fraction  used.  Little  Sr  and  Ca  separation  occurred 
with  the  Edwards  muck  apparently  because  of  the 
over-shadowing  of  the  readily  exchangeable  ca- 
tions by  Sr  and  Ca  adsorbed  in  very  slow  exchange- 
able positions  resulting  in  little  movement  of  these 
ions.  (Knapp-USGS) 
W71-1238I 


REACTION  OF  COPPER  TETRAMMINE  WITH 
BENTONITE  CLAY, 

California  Univ.,  Berkeley.  Space  Sciences  Lab. 
M.  H.  El-Sayed,  R.  G.  Burau,  and  K.  L.  Babcock. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  4,  p  571-574,  July-August  1 97 1 .  3  fig,  3  tab, 
II  ref.  USAEC  Contract  AT  (11-1  )-34. 

Descriptors:     "Ion     exchange,     *Clay     minerals, 
♦Copper  compounds,  Copper,  Cation  adsorption. 
Soil  chemistry,  Nutrients. 
Identifiers:  Ammines. 

Copper  (II)  tetramine  was  accumulated  by 
bentonite  in  amounts  greatly  exceeding  its  cation 
exchange  capacity.  Analyses  of  aorption  isotherms 
disclosed  that  at  least  two  distinct  reactions  were 
involved.  The  first  was  completed  at  low  equilibri- 
um concentration  and  appeared  to  be  insensitive  to 
temperature  changes.  The  second  was  an  endother- 
mic  process  that  simulated  compound  formation. 
Exchangeable  copper  tetrammine  on  the  clay  was 
evaluated  by  isotopic  dilution  and  its  exchange 
reaction  with  calcium  was  investigated.  It  is  doubt- 
ful that  copper  tetrammine  can  be  used  directly  to 
assess  copper  exchange  capacity  of  clays.  (Knapp- 
USGS) 
W71-I2382 

CHEMICAL  CHARACTERISTICS  OF  THE 
COPPICE  DUNE  SOILS  IN  PARADISE  VAL- 
LEY, NEVADA, 

Agricultural  Research  Service,  Reno,  Nev.  Soil  and 

Water  Conservation  Div. 

D.  M.  Stuart, G.  E.  Schuman,  and  A.  S.  Dylla. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  4,  p  607-61  I,  July-August  197  I.  5  fig,  2  ref. 

Descriptors:  ♦Saline  soils,  ♦Nevada,  ♦Land  recla- 
mation, ♦Alkaline  soils.  Chlorides,  Sodium,  Boron, 
Salinity,  Sulfates,  Hydrogen  ion  concentration.  Sil- 
ica, Ion  exchange.  Toxicity,  Leaching,  Dunes,  Rab- 
bitbush. 
Identifiers:  Paradise  Valley  (Nev). 

The  coppice  dune  and  associated  barren  pluyu  soils 
of  Paradise  Valley,  Nevada  contain  large  amounts 
of  soluble  salts,  exchangeable  sodium,  and  boron. 
The  concentrations  of  salts  and  sodium  are  varia- 


ble. Sodium  and  CI  appear  to  be  the  principal  toiu- 
ble  ions.  The  pH  at  the  surface  is  high  ( usually  over 
9).  Exchangeable  sodium  percentage  ii  high  at  the 
surface  (over  30%)  and  decreases  with  depth 
Boron,  while  highly  variable,  is  high  enough  at 
several  locations  to  limit  the  growth  of  ever 
tolerant  species.  Silica  in  the  saturated  extracts  in- 
creases as  the  soil  pH  increases  Because  of  the 
salts,  high  pH,  exchangeable  sodium,  and  toxic 
concentrations  of  boron,  even  partial  reclamation 
of  these  soils  would  prove  difficult  without 
adequate  supply  of  water,  large  amounts  of  amend- 
ments, and  considerable  expense  (Knapp-USGS) 
W71-12383 


PEDOTURBATION  BY  ARTESIAN  ACTION, 

North  Dakota  State  Univ.,  Fargo.  Dept  of  Soils. 

G.  A.  Johnsgard. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  4,  p  612-616,  July-August  1971.  5  fig,  12 

ref. 

Descriptors:  'Groundwater  movement,  ♦Soil  water 
movement,   'Soil   structure,    'Sedimentary  struc- 
tures, 'Soil  horizons,  Soil  profiles,  Azonal    Freez- 
ing, Thawing,  Frozen  soils,  Frost  heaving 
Identifiers:  'Pedoturbation. 

Water  under  artesian  pressure  below  a  frozen  soil 
zone  may  be  a  cause  of  soil  mixing  as  the  frozen 
layer  thaws  in  the  spring.  Thawing  occurs  at  both 
the  top  and  the  bottom  of  the  frozen  soil  zone. 
Points  or  areas  of  weakness  in  the  frozen  soil  zone 
develop  and  become  sites  at  which  subsurface 
water  breaks  through  the  frozen  zone.  Artesian 
pressure,  below  the  frozen  zone,  causes  water  and 
soil  materials  to  move  upward.  It  is  proposed  that 
among  the  consequences  is  the  mixing  of  the  soil  in 
and  above  the  frozen  zone.  ( Knapp-USGS ) 
W7I-12384 


COMPOSITION  AND  WEATHERING  Of 
LOESS  MANTLED  WISCONSIN-AND  1LLIN0I- 
AN-AGE  TERRACES  IN  CENTRAL  OHIO, 

Ohio  State  Univ.,  Columbus.  Dept  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02J. 
W71-I2385 


METHODS  OF  SUSTAINING  GOOD  INFILTRA- 
TION  RESULTS, 

North   Holland.   Provincial   Waterworks   (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  04B. 
W7  1-1  2409 


CLAY  MINERALOGY  OF  SOILS  DEVELOPED 
FROM  QUARTERNARY  DEPOSITS  OF  THE 
EASTERN  SIERRA  NEVADA,  CALIFORNIA, 

Colorado    Univ.,    Boulder.    Dept.    of   Geological 

Sciences. 

P.  W.  Birkeland,  and  R.  J.  Janda. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

9,  p  2495-2513,  September  1971.  5  fig,  3  tab,  69 

ref. 

Descriptors:  'Clay  minerals,  'Weathering, 
'California,  'Soil  formation,  Glacial  drift, 
Mineralogy,  Climates,  Sampling,  Stratigraphy, 
Vegetation  effects.  Soil  classifications,  Montmorfl- 
lonite,  Kaolinite,  lllite. 
Identifiers:  Sierra  Nevada  (Cal). 

The  types  and  abundances  of  clay  minerals  in  soils 
formed  on  glacial  and  glaciofluvial  deposits  of  the 
eastern  Sierra  Nevada  were  studied  in  relation  to 
age  and  lithology  of  the  soil  parent  material,  and  to 
variations  in  present  climate  and  vegetation.  The 
most  abundant  soil  clay  minerals  are  illite  and  hal- 
loysite.  Soil  clay  mineral  assemblages  do  not  vary 
with  age  of  soil  parent  material  (glacial  drift);  thus, 
time  or  paleoclimatic  variations,  or  both,  are  not 
the  main  controlling  factors  of  clay  formation.  Fac- 
tors of  soil  and  clay  formation,  including  climate, 
may  have  been  relatively  constant  during  middle 
and   late  Quaternary  weathering.  It  is  concluded 
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factors  other  than  age  are  more  important  in 
rmining  soil  clay  mineral  assemblages.  The 
idance  of  kaolin  minerals  relative  to  that  of  il- 
appears  to  be  primarily  related  to  climate  and 
tation ;  the  persistence  of  kaolin  minerals  at  the 
hern  end  of  the  traverse,  however,  may  result 
i  lithologic  controls  as  well  as  climate  and 
tation.  The  presence  or  absence  of  montmoril- 
e  apparently  also  reflects  a  combination  of 
logy,  climate,  and  vegetation.  (Knapp-USGS) 
-12455 


ECT  OF  DENSITY  OF  BROWN  MEADOW 
[GATED  SOIL  ON  SEED  GERMINATION, 
IWTH  AND  YIELD  OF  MAIZE,  (IN  RUS- 
0, 

irimary  bibliographic  entry  see  Field  03F. 
-12490 


IRONMENTAL  FLUCTUATIONS  ON 
TH-FACING  SLOPES  IN  THE  SANTA 
ALINA  MOUNTAINS  OF  ARIZONA, 

>na  Univ.,  Tucson.  Office  of  Arid  Land  Stu- 

irimary  bibliographic  entry  see  Field  02D. 
-12497 


tCT  OF  SOIL  MOISTURE  ON  THE  WATER 
rEM  OF  PEACH, 

.  Tolstaya-Man'  Kovskaya. 

ikad  Nauk  Mold  Ssr  Ser  Biol  Khim  Nauk.  2. 

).  Illus.  1970. 

ifiers:     Intake,     Irrigation,     Leaf,     Moisture, 

h-D,  Root,  Soil,  System,  Water. 

ges  in  the  physiological  indices  of  peach  in 
on  to  changes  in  soil  moisture  were  studied 
r  field  conditions  to  determine  the  irrigation 
ds  of  peach.  An  inverse  relationship  existed 
:en  the  intake  capacity  of  leaves  and  soil 
:ure.  There  was  a  direct  relationship  between 
lydration  and  soil  moisture.  The  water-retain- 
apacity  of  the  roots  was  less  than  that  of  the 
s.  Water  content  was  greater  in  the  leaves 

the  roots. -Copyright  1971,  Biological  Ab- 
[s.  Inc. 

12535 


:iFIC  GRAVITY,  POTATO  CHIP  COLOR 

TUBER    MINERAL    CONTENT    AS    AF- 

rED  BY  SOIL  MOISTURE  AND  HARVEST 

ES, 

is  Agricultural  Experiment  Station  Manhat- 
>ept.  of  Horticultural  Forestry, 
rimary  bibliographic  entry  see  Field  03F. 
12537 


PHYSICAL  INVESTIGATIONS  IN 
ENHOUSE  CROPS  IN  SCANIA  1965-1968, 
tVEDISH), 

jtionen     for     Koksvaxt-     och     Prydnadsvax- 
ig,  Alnarp  ( Sweden ). 
art  Ottosson. 

•rukshogsk  Medd  Ser  A.  125.  3-42.  Illus.  1969 
summ). 

ifiers:  Crops,  Cucumbcr-D,  Greenhouse, 
ing.  Humus,  Peat,  Physical,  Pore,  Scania, 
n.  Size,  Soil,  Solid,  Straw,  Sweden,  Water. 

cumber  beds  the  volume  of  solids  varied 
:en  17  and  40%  in  the  upper  levels.  Peat  beds 
very  low  volume  of  solids.  When  the  volume 
ids  increased  at  lower  levels  in  the  beds,  the 
size  became  smaller,  indicating  more  water 
ed.  The  humus  content  had  the  greatest  cor- 
Dn  with  the  physical  condition  of  the  soil;  it 
lso  the  factor  most  easily  influenced  by  the 
on  of  organic  material.  The  majority  of  beds 
i  satisfactory  physical  condition.  During  the 
essive  reduction  of  humus  content  during  the 
ng  season,  the  solids  volume  increased;  a 
;e  in  the  pore  size  distribution  was  noted.  Plot 
with  the  addition  of  straw  and  peat,  applied 
ately  and  together,  showed  that  these  materi- 


als are  fairly  similar  in  value.  Peat  influenced 
mainly  the  humus  content  and  the  porosity,  while 
straw  had  a  good  effect  upon  the  pore  size  distribu- 
tion. The  coarseness  of  the  peat  and  its  degree  of 
humification  influenced  volume  of  solids  and  pore 
size  distribution  of  the  peat.  Beds  composed  of 
finely  divided  peat  had  small  pores,  which  retain 
water  and  are  more  easily  overwatered.—Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W7I-12538 


EFFECTS    OF    IRRIGATION    WATER    TEM- 
PERATURE ON  SOIL  TEMPERATURE, 

New  Mexico  State  Univ;  University  Park.  Dept.  of 
Agronomy. 

P.  J.  Weirenga,  Robert  M.  Hagan,  and  E.  J. 
Gregory. 

AgronJ.  63(1):  33-36.  1971. 
Identifiers:     Conduction,    Cooling,     Evaporative, 
Heat,  Irrigation,  Probe,  Soil,  Temperature,  Ther- 
mocouple, Water. 

Soil  temperatures  were  measured  in  fields  irrigated 
with  normal  and  cold  water  and  in  unirrigated  soil. 
Temperatures  were  measured  with  probes  made  of 
thermocouple  wire  enclosed  in  3  mm  O.D.  stain- 
less-steel tubing.  Errors  in  temperature  measure- 
ment were  on  the  order  of  0. 1C  or  less.  The  effects 
of  irrigation  water  temperature  on  soil  temperature 
were  small  and  of  short  duration.  Differences  in  soil 
temperature  resulting  from  irrigation  with  water  of 
27  and  14C  lasted  for  less  than  24  hr  at  5  and  10 
cm,  and  for  60  hr  at  30  cm.  Irrigated  soil  tempera- 
tures were  significantly  reduced  by  evaporative 
cooling  from  the  soil  surface  after  irrigation  in  mid- 
April,  though  not  in  mid-Feb. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-12574 


APPLICATION  OF  AN  EXTRACTION-TERM 
MODEL  TO  THE  STUDY  OF  MOISTURE  FLOW 
TO  PLANT  ROOTS, 

Auburn  Univ.,  Ala.  Dept.  of  Civil  Engineering. 

F.  J.  Molz,  and  Irwin  Remson. 

AgronJ.  63(1):  72-77.  1971. 

Identifiers:     Depth,     Extraction,     Flow,     Model, 

Moisture,  Plant,  Root,  Roots,  Term,  Transpiration. 

A  one-dimensional  extraction-term  model  is  used 
to  simulate  the  moisture  flow  and  removal  process 
in  the  vicinity  of  plant  roots.  The  dependence  of 
model  results  on  root  depth  and  soil  type  are  in- 
vestigated. Moisture  contents,  root  moisture  ab- 
sorption rates  and  soil-moisture  fluxes  are  com- 
puted and  discussed  for  several  hypothetical  root 
systems  in  a  sandy  soil  and  in  a  clay  soil.  The  model 
is  solved  numerically  with  a  procedure  based  on  the 
Douglas-Jones  predictor-corrector  method. 
Moisture  extraction  by  the  roots  from  soil  in  their 
immediate  vicinity  is  the  dominant  process,  with 
Darcian  flow  in  the  root  zone  playing  a  smaller  but 
often  significant  role.  Extraction-term  models  are 
versatile  and  seem  able  to  describe  many  of  the 
phenomena  associated  with  moisture  removal  by 
the  roots  of  transpiring  plants.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-I2577 


MISCIBLE  DISPLACEMENT  MEASUREMENTS 
WITHIN  LABORATORY  COLUMNS  USING 
THE  GAMMA-PHOTONEUTRON  METHOD, 

du  Pont  de  Nemours  and  Co.,  Aiken,  S.C.,  Savan- 
nah River  Lab. 

J.  C.  Corey,  R.  H.  Hawkins,  R.  F.  Overman,  and  R. 
E.  Green. 

Soil  Sci  Soc  Amer  Proc.  34  (6):  854-858.  Illus. 
1970. 

Identifiers:  Columns,  Displacement,  Flow,  Gamma, 
Heavy,  Laboratory,  Mathematical,  Measurements, 
Method,  Methos,  Miscible,  Model,  Neutron, 
Nuclear,  Photo,  Stable,  Water. 

When  fluid  in  a  porous  medium  is  displaced  by  a 
2nd  fluid  that  is  miscible  with  the  1st,  a  transition 
zone  exists  between  the  2.  The  length  and  location 
of  this  transition  zone  is  a  soil  column  is  difficult  to 


measure  in  situ.  When  one  of  the  fluids  contains 
D20  as  the  major  component,  a  new  procedure, 
the  gamma-photoneutron  method,  readily  mea- 
sures this  transition  zone.  This  method  permits 
precise  measurements  of  the  average  concentration 
of  heavy  water  (D20)  at  selected  locations  in  a  soil 
column.  The  utility  of  the  method  is  illustrated  by  2 
experiments:  the  downward  displacement  of  D20 
(specific  gravity  of  1 .  105  g/cm3)  by  H20,  and  the 
downward  displacement  of  H20  by  D20  ..  NaN03 
(specific  gravity  of  1.291  g/cm3).  The  mathemati- 
cal model  which  describes  the  shape  of  the  transi- 
tion zone  between  the  miscible  fluids  requires  the 
apparent  diffusion  coefficients  to  be  constant.  The 
apparent  diffusion  coefficient  was  not  constant  as 
the  zone  moved  through  a  100-cm  column.  Unsta- 
ble flow  due  to  viscosity  differences  between  fluids 
was  probably  responsible  for  increases  in  the  ap- 
parent diffusion  coefficient  when  H20  displaced 
D20. -Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W71-12578 


SOME  PRELIMINARY  STUDIES  ON  THE  POK- 
KALI  SALINE  SOILS  OF  KERALA, 

Agricultural  Coll.,  Vellayani  (India). 
Thomas  Varghese,  P.  S.  Thampi,  and  N.  S.  Money. 
J  Indian  Soc  Soil  Sci.  18(1):  55-69.  1 970. 
Identifiers:  Acidity,  Conductivity,  Electrical,  High, 
India,  Kerala,  Pokkali,  Saline,  Soils,  Studies. 

These  soils  are  acidic  throughout  the  year  in  spite 
of  their  high  electrical  conductivity  caused  by  the 
intrusion  of  salt  water  from  the  adjoining  lakes  dur- 
ing certain  months.  They  are  highly  deficient  in  P 
and  Ca,  fairly  high  in  K  and  Mg  and  hence  require 
the  application  of  phosphatic  fertilizers  in  conjunc- 
tion with  lime  to  correct  excess  acidity  and  coun- 
teract the  effect  of  excess  amounts  of  Mg.  The  con- 
tents of  total  soluble  salts,  chlorides  and  sulfates 
varied  with  weather  conditions.  The  infertility  of 
the  Pokkali  soils  is  due  mainly  to  high  acidity, 
rather  than  salinity. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W7I-12579 


INFLUENCE  OF  STRUCTURE  ON  THE  WATER 
RETENTION  BY  SOIL  SAMPLES, 

Indian  Agricultural  Research  Inst.,  New  Delhi.  Div. 

of  Agricultural  Physics. 

Y.  Nagarajarao. 

Z  Pflanzenernaehr  Bodenk.  127(2):  134-143.  Illus. 

1970. 

Identifiers:  Destruction,  Retention,  Samples,  Soil, 

Structure,  Water. 

Water  retention  at  pF  (water  holding  index)  values 
3.3  and  4.2  was  studied  on  samples  with  natural 
and  disturbed  structure  from  10  Pelosol-profiles.  In 
general,  in  the  A-horizons  or  top  soils  with  hg  her 
aggregate  stability  (and  well  expressed  structure) 
and  relatively  low  swelling,  destruction  of  structure 
reduced  the  amount  of  water  retained  (particularly 
sieved  samples),  whereas  subsurface  soil  samples 
retained  more  water  (particularly  puddled  sam- 
ples). This  is  due  to  the  difference  in  the  effect  of 
structure  destruction.  Water  retention  in  the 
complete  range  of  pF-values  should  be  carried  out 
on  soil  samples  with  natural  structure. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-12580 


LAND  USE  EFFECTS  ON  THE  HYDROLOGIC 
CHARACTERISTICS  OF  SOME  HAWAII 
SOILS, 

Forest  Service,  Berkeley,  Calif.  Pacific  Southwest 

Forest  and  Range  Experiment  Station. 

Hulton  B.  Wood. 

Journal  of  Soil  and  Water  Conservation,  Vol   16, 

No4,p  158-160,  July-August  1971.  3  fig,  2  tab,  12 

ref. 

Descriptors:  *Soil  physical  properties,  'Hawaii, 
*Soil  water,  "Land  use,  "Infiltration,  Soil  ag- 
gregates, Soil  structure.  Porosity,  Hydraulic  con- 
ductivity, Land  management.  Crop  production. 
Grazing. 
Identifiers:  Oahu  (Hawaii). 


'''■■'»' 
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Hydrologic  characteristics  of  soil  on  Oahi  differ  ac- 
cording to  land  uses.  This  conclusion  was  based  on 
infiltration  rates  and  bulk  and  undisturbed  core  soil 
samples  collected  from  adjacent  sites  on  the  same 
soil  series  but  having  different  land  uses.  Ag- 
gregates of  surface  soils  were  much  larger  on  forest 
and  pasture  land  than  on  sugarcane  or  pineapple 
land.  Except  for  one  site,  infiltration  rates  were 
considerably  higher  in  forest  soils  than  in  non- 
forest  soils.  Total  porosity  and  large  pore  space 
were  also  greater  in  the  forest  soils.  ( Knapp-USGS) 
W71-12599 


CRITICAL  SALT  REGIME  OF  IRRIGATED 
SOILS  AND  GROUNDWATER  DRAINAGE  IN 
THE  COTTON  GROWING  ZONE  (Kriticheskiy 
solevoy  rezhim  oroshayemykh  pochv  i  drenazh 
gruntovykh  vod  v  zone  vozdelyvaniya  khlopka), 
Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  In- 
stitut. 

For  primary  bibliographic  entry  see  Field  03C. 
W71-12606 


METHODS    FOR    STUDYING    FROZEN    PEAT 

AND    MINERAL    SOILS   OF   THE    KARELIAN 

ASSR    (Melody    issledovanly    promerzayushchikh 

torfyanykh  i  mincral'nykh  pochvogruntov  Karel'- 

skoy  ASSR), 

Akademiya  Nauk  SSSR,  Petrozavodsk.   Karelskii 

Filial. 

For  primary  bibliographic  entry  see  Field  02C. 

W7I-12610 


MEASUREMENT  AND  INTERPRETATION  OF 
PHYSICAL  PROPERTIES  OF  SOILS, 

Oregon  State  Univ.Corvallis.  Dept.  of  Soils. 
Narender  Kumar  Nagpal. 

Ph  D  Thesis,  Oregon  State  University,  June  1971. 
159  p,  71  fig,  21  tab,  58  ref,  append.  OWRR  Pro- 
ject B-00 1  -ORE  (9). 

Descriptors:   *Soil  physical  properties,  'Porosity, 
♦Instrumentation,  Heat  transfer.  Mass  transfer,  Soil 
water     movement.     Heat     flow,     Soil     moisture. 
Permeability,  Soil  properties,  Porous  media. 
Identifiers:  Porosimeters. 

Use  of  the  mercury  intrusion  porosimeter  in  deter- 
mining pore  size  distributions  of  soils  was  evalu- 
ated. Eight  soils  differing  in  clay  content  were 
tested.  The  porosimeter  and  soil  water  charac- 
teristic curves  gave  identical  results.  Adoption  of 
mercury  intrusion  as  a  standard  laboratory 
procedure  is  suggested.  Thermal  conductivities  of 
three  size  classes  of  glass  beads,  53-74  microns,  74- 
105  microns,  and  149-210  microns,  were  predicted 
using  the  model  developed  by  de  Vries.  Predicted 
and  experimental  values  of  thermal  conductivity 
showed  good  agreement.  Pore  size  distribution  had 
no  influence  on  thermal  conductivity.  Pore  size  dis- 
tribution does  affect  the  rate  of  water  loss  from 
porous  beds  subjected  to  diurnal  temperature  fluc- 
tuations. Smaller  pores  resist  rapid  loss  of  water 
vapor  and  as  a  result  total  heat  exchanged  in  beds 
made  up  of  small  particles  was  much  smaller  than 
that  observed  for  beds  made  up  of  large  particles. 
The  evaporative  flux  constitutes  a  major  part  of  the 
total  heat  flux.  Incoming  radiation  was  observed  to 
be  used  more  efficiently  in  moist  samples  than  in 
dry  samples.  (Knapp-USGS) 
W71-I2686 


OXYGEN  STATUS  OF  SOIL  AIR  AND  SOIL 
WATER  AS  INFLUENCED  BY  OXYGEN 
TRANSFER  THROUGH  THE  SOIL  PROFILE, 

Connecticut      Univ.,      Storrs.      Inst,      of      Water 

Resources. 

R   W   Wengal. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  874,  $3.00  in  paper  copy,  $0.95 

in  microfiche  Completion  Report,  June  1971.  5  p. 

OWRR  Project  A-0I8-CONN  (2). 

Descriptors:  'Soil  oxygen,  'Diffusivity,  Diffusion, 
Porosity,  Lysimctcrs,  Soil  moisture,  Soil  chemistry, 
•Oxygenation,  Aeration 


Identifiers:  Soil  oxygen,  'Soil  aeration.  Soil  lysime- 
ters,  Oxygen  transfer. 

Studies  of  soil  oxygen  diffusion  into  and  through 
the  soil  profile  were  conducted  to  determine  the 
oxygen  status  of  soil  under  varying  soil  moisture 
conditions.  It  was  found  that  soil  oxygen  diffusivity 
was  related  to  soil  air-space  porosity  even  at  high 
soil  moisture  levels  such  that  the  relationship  could 
be  described  by  a  single  function.  In  this  manner 
different  soil  layers  within  the  profile  were  found  to 
have  distinct  diffusivity-porosity  relationships.  Sig- 
nificantly, soil  oxygen  diffusivities  were  found  to  be 
an  order  of  magnitude  lower  than  published  values 
for  disturbed  soil  samples  showing  that  it  is  neces- 
sary to  determine  diffusivity  on  undisturbed  soil 
core  samples  if  field  conditions  of  soil  oxygen 
transfer  systems  are  to  be  studied.  Field  lysimeter 
studies  indicated  that  oxygen  consumption  at  dif- 
ferent soil  depths  could  be  calculated  from  dif- 
fusivity measurements  and  field  measurements  of 
soil  moisture,  bulk  density,  temperature,  and  ox- 
ygen concentrations.  Too,  in  a  similar  manner, 
maximum  activity  (oxygen  consumption)  could  be 
predicted  for  a  given  soil  and  soil  depth  thus 
enabling  classification  of  soils  as  to  their  oxygen 
supplying  potential. 
W7 1-1 2699 


TRANSIENT  FLOW  OF  WATER  FROM  INFIL- 
TROMETERS--FORMULATION  OF  MATHE- 
MATICAL MODEL  AND  PRELIMINARY  NU- 
MERICAL SOLUTIONS  AND  ANALYSES  OF 
RESULTS, 

Utah  State  Univ.,  Logan.  Utah  Water  Research 
Lab. 

Roland  W.  Jeppson. 

Utah  Water  Research  Laboratory,  PRWG  -  59  c-2, 
June  1970.  50  p,  25  fig,  6  tab,  41  ref,  72  equations. 

Descriptors:  'Unsteady  flow,  *Numerical  analysis, 
•Infiltrometers,  'Mathematical  models,  'Model 
studies.  Analysis,  Soil  moisture,  Approximation 
method,  Soil  water  movement.  Computer  models. 
Moisture  tension.  Limiting  factors,  Unsaturated 
flow.  Computer  programs.  Theoretical  analysis, 
Flow  characteristics,  Soil  types,  Wetting. 
Identifiers:  'Differential  equations. 

This  is  a  progress  report  which  develops  numerical 
solution  capabilities  to  transient  flow  resulting  from 
surface  applied  moisture.  The  alternating  direction, 
implicit  finite  difference  method  is  used  to  solve 
partial  differential  equations  using  initial  boundary 
values  which  describe  3-dimensional,  axisymmetric 
water  flow  from  an  infiltrometer  through  partially 
saturated  soil.  These  results  will  be  useful  in  im- 
proving solution  techniques  and  computer  pro- 
grams for  experimental  verification  of  theoretical 
models.  Flow  characteristics  from  34  solutions  and 
12  soil  types  for  varying  initial  conditions  are  sum- 
marized in  25  figures  and  6  tables.  Relationships 
between  depth  of  penetration,  lateral  movement  of 
wetting  front,  application  rate  and  initial  hydraulic 
head  (soil  tension)  are  developed.  Fortran  pro- 
grams and  flow  charts  are  described.  (Popkin- 
Arizona) 
W7I-1274I 


CHEMICAL  PROPERTIES  OF  THE  ARID  SOIL 
ORGANIC  FRACTION, 

Buttelle   Memorial   Inst.   Richland,  Wash.   Pacific 

Northwest  Labs. 

Raymond  E.  Wildung,  Benjamin  F.  Hajek,  and 

Keith  R.  Price. 

Northwest  Science,  Vol  45,  No  2,  p  73-79,  May, 

1971.  2  tab.  19  ref.  U.S.  AEC  Contract  AT  (45-1 )- 

1830. 

Descriptors:  'Arid  lands.  'Organic  matter,  'Humic 
acids,  'Soil  chemical  properties.  Humus,  Carbon, 
Nitrogen,  Sagebrush,  Grasses,  Soil  moisture, 
Vegetation  effects,  Altitude,  Ecosystems, 
Nutrients,  Ion  exchange,  Biomass,  Environmental 
effects.  Clay,  Carbon,  Colloids,  Chemical  composi- 
tion, Hydrogen  ion  concentration. 


Information  regarding  the  mechanics  and  extent  of 
participation  of  the  toil  organic  fraction  and  toil 
microflora  in  soil  transformation  phenomena  it 
particularly  incomplete  for  arid  zone  soils.  Sol 
samples  were  collected  along  a  15  km  altitudinal 
transect  from  155-1060  m  elevation,  in  an  arid 
sagebrush  region  in  SE  Washington.  Samples  wen 
analyzed  for  pH,  Organic  C,  sand,  silt,  clay  and  ca- 
tion (Sr)  exchange  capacity  (CED).  Soil  humic 
acids,  amorphous,  high  molecular  weight  and  high- 
charge  density  organic  colloids  were  isolated  and 
compared  with  respect  to  elemental  composition 
and  pH-dependent  CEC.  C.  and  clay  contents 
ranged  from  0.43  -  3.6%  and  6.4  -  16.3%,  respec- 
tively. The  increase  of  organic  C  with  elevation 
reflects  increased  plant  biomass  with  increased 
rainfall,  increased  grass  lignin  content  and 
decreased  soil  organic  matter  degradation  wilt 
decreased  mean  ambient  temperature.  Soil  CEC  in- 
creased with  increasing  C  and  clay  as  a  result  of  in- 
creased surface  area  and  solid  phase  coulombic 
charge.  Soil  humic  colloid  yields  ranged  from  4  6. 
16.6%.  Their  CECs  were  highly  pH  -dependent, 
ranging  from  76-196meq/l00g  at  pH  4.0  to  190- 
270  meq/lOOg  at  pH  7.0.  Techniques  for  isolation 
and  characterization  of  soil  humic  colloids, 
developed  in  humid  and  subhumid  regions, 
generally  worked  well  when  applied  to  the  arid 
soils.  Chemical  properties  of  arid  soil  humic  acids 
were  uniform  regardless  of  altitude  or  vegetation 
and  their  chemical  composition  and  CEC  wen 
similar  to  analagous  isolates  from  humid  regions. 
(Casey-Arizona) 
W7I-12750 


WATERMOVEMENT  IN  LARGE  SOIL  PORES: 
A  CHANNEL  SYSTEM  CONCEPT  OF  INFIL 
TRATION, 

Agricultural   Research   Service;   Reno,   Nev;  and 

Wisconsin  Univ;  Madison. 

R.  M.  Dixon,  and  A.  E.  Peterson. 

Wisconsin  University,  Research  Report  74,  Jun« 

1971.  7  p,  4  fig,  I  tab,  9  ref. 

Descriptors:  'Infiltration,  'Soil  water  movement 
•Air-earth  interfaces,  'Porous  media,  Hydrologic 
properties.  Soil  surfaces,  Pores,  Transmissivity,  Soil 
Management,  Watershed  management,  Cultiva- 
tion, Mulching. 

Identifiers:  'Infiltration  concept,  'Infiltration  con- 
trol,  'Cultural  practice  design,  bimodal  poroui 
media,  Macropores,  Surface  geometry,  Surfacf 
cover.  Soil  air  pressure,  Soil  air  movement. 

A  new  physical  interpretation  of  the  infiltratiot 
process,  termed  the  channel  system  concept,  ii 
presented.  In  this  concept  soils  are  viewed  at 
bimodal  porous  media.  The  soil  surface  plui 
macropores  are  referred  to  collectively  as  the  chan 
nel  system,  whereas  the  micropore  region  in  whicl 
macropores  are  imbedded  is  called  the  capillar) 
system.  The  channel  system  serves  as  a  source  ol 
free  water  for  the  sink  of  the  capillary  system.  Ac 
cording  to  this  concept,  the  efficiency  of  the  chan 
nel  system  as  a  water  source  depends  on  its  surfaci 
geometry.  Channel  systems  having  rough  surface! 
with  open  macropores  are  highly  efficient  in  spa 
tially  distributing  free  water  and  exhausting  dis- 
placed soil  air,  but  those  having  smooth  surface: 
and  closed  macropores  are  essentially  nonfunc 
tional.  Six  channel  system  states  were  establishet 
to  represent  the  total  range  of  soil  surface  condi 
tions  commonly  found  in  cultivated  and  uncul 
tivated  soils.  These  states  control  both  rate  am 
route  of  water  penetration  into  soils.  Infiltratioi 
often  differs  by  more  than  an  order  of  magnitudi 
between  the  two  extreme  states.  This  concept  ap 
pears  applicable  to  numerous  soil  and  watershec 
management  problems  wherein  uncontrolled  infil 
tration  is  a  contributing  factor.  (Dixon- A RS) 
W7I-12753 


WATER  MOVEMENT  IN  LARGE  SOIL  PORES 
VALIDITY  AND  UTILITY  OF  THE  CHANNEI 
SYSTEM  CONCEPT, 

Wisconsin     Univ,     Madison;     and     Agriculture 
Research  Service,  Renv.  Nev. 
A.  E.  Peterson,  and  R.  M.  Dixon. 


26 


WATER  CYCLE— Field  02 
Water  in  Soils — Group  2G 


iversity  of  Wisconsin  Research  Report  75,  June 
M  .  7  p,  7  fig,  2  tab,  1 6  ref. 

scriptors:  'Infiltration,  'Soil  water  movement, 
nl  management,  'Watershed  management.  Soil 
faces,  Cultivation,  Mulching, 
ntifiers:  'Infiltration  control,  'Cultural  practice 
ign.  Surface  geometry.  Surface  cover. 

I  channel  system  concept  of  infiltration  is  based 
the  theses  that  large  soil  pores  and  soil  air  pres- 
;  are  commonly  encountered  in  the  field;  that 
t  have  a  profound  influence  on  rate  of  infiltra- 
and  route  of  water  penetration;  and  that  this 
jence  is  controlled  by  soil  surface  conditions  or 
channel  system  state.  The  concept  is  consistent 
l  basic  flow  principles  and  with  innumerable 
1  infiltration  and  morphological  observations 
jrted  in  the  literature.  Experimental  data  are 
;ented  as  further  supporting  evidence.  The 
nnel  system  concept  appears  applicable  to  a 
;  range  of  problems  related  to  rate  and  route  of 
:r  penetration  such  as  (a)  runoff,  erosion,  and 
ace  water  pollution;  (b)  salt  leaching  and 
ind  water  pollution;  (c)  lateral  distribution  of 
water;  and  (d)  aeration,  drainage  and  evapora- 
.  (Dixon- ARS) 
1-12754 


ELLING  CLAY  IN  TWO  SLOPE  FAILURES 
TORONTO,  CANADA, 

•  crsitN  of  Western  Ontario,  London.  Dept.  of 

incering  Science. 

I.  Ouiglcy,  M.  A.  J.  Matich,  R.  G.  Horvath,  and 

I.  Hawson. 

adian  Geotechnical  Journal,  Vol  8,  No  3,  p 

424,  August  1 97 1 .  7  fig,  1 3  ref. 

:riptors:    'Expansive    clays,    'Slope    stability, 
minerals.  Mineralogy,  Landslides,  Montmoril- 
:e.   Leaching.   Ion   exchange.   Soil   chemistry, 
thering.  Glacial  drift.  Till, 
tifiers:  Glacio-lacustrinc  soils,  Toronto  (Ont). 

Iling  clay  minerals  present  in  stiff  to  hard 
10-lacustrine  soils  along  part  of  the  Don  Valley 
way.  Toronto,  are  believed  to  have  caused  ae- 
rated soil  softening  and  subsequent  failure  of 
ral  slopes  only  4  to  8  years  after  construction. 
Jual  friction  angles  of  16  deg  give  some  indica- 

of  the  presence  of  these  swelling  minerals, 
eas  activity  values  of  0.4  to  0.5  give  no  indica- 
of  their  presence.  Mineralogic  analyses  show 
oils  to  consist  of  abundant  illite.  chlorite,  and 
unatc.  and  moderate  amounts  of  quartz,  feld- 

and  swelling  clay.  The  swelling  clays  (  10- 15% 
»ils)  are  an  unusual  pseudo-montmorillonitc 
ed  from  soil-vermiculite  by  adsorption  ofcom- 
aluminum  and  iron  hydroxide  cations  in  an  an- 
,  acid,  weathering  environment.  Because  the 

beds  have   not  themselves  been   weathered, 
must  be  erosion  products  from  earlier  geologic 
alions  in  the  Toronto  area.  (  Knapp-USGS  ) 
-12804 


SCTS  OF  SALT  CONCENTRATION  AND 
ION  SPECIES  ON  THE  MEASURED  CA- 
■1-EXCHANGE  CAPACITY  OF  SOILS  AND 
YS, 

hu     Univ..     Fukuoka     (Japan).     Faculty     of 

.ulture. 

ada.  and  Y.  Harada. 

;edings  of  the  International  Clav  Conference, 

miber  5-10.   1969.  Tokyo.  Japan.  Volume    1; 

I    Universities    Press.    Jerusalem,    p    561-57  1. 


riptors    'Soil  water.  'Soils.  'Clays.  'Cation 
inge.     'Salinity.    Soil    chemical     properties, 
hing.  Chemical  reactions.  Ion  exchange.  Salt 
ce.  Hydrolysis.  Aluminum 
ifiers:  'Cation-exchange  capacity  (Soils). 

ts  of  salt  concentration  and  cation  species  on 
ation-exchange  capacity  were  studied  with 
and  clays  of  different  mineral  composition. 
C.E.C  was  measured  by  a  method  that 
nates  washing  for  removal  of  excess  saturating 


salt.  The  effect  of  equilibrium  salt  concentration  on 
the  C.E.C.  appears  most  markedly  for  allophane 
and  'imogolite'  with  a  silica/aluminum  oxide  ratio 
of  about  1.0,  next  for  allophane  with  a  silica/alu- 
minum oxide  ratio  of  about  2.0  and  halloysite,  and 
least  for  montmorillonite.  For  any  particular 
mineral  and  exchangeable  cation,  the  procedure 
adopted  gave  a  'true'  C.E.C.  on  equilibration  with 
0.05  N  salt  solution,  avoiding  errors  due  to  hydroly- 
sis and  salt  retention.  The  allophane  and 
'imogolite',  however,  showed  an  unexplained  ca- 
tion species  effect,  and  the  ratio  of  the  lowest  to  the 
highest  C.E.C.  approached  0.5  to  0.6.  (Woodard- 
USGS) 
W7I-I2821 


DETERMINATION  OF  CATION-EXCHANGE 
CAPACITY  WITH  THE  POTASSIUM  SPECIFIC- 
ION  ELECTRODE, 

Geological  Survey,  Denver,  Colo. 

R.  L.  Malcolm,  V.  C.  Kennedy,  and  E.  A.  Jenne. 

Proceedings  of  the  International  Clay  Conference, 

September  5-10,  1969,  Tokyo,  Japan,  Volume  1; 

Israel   Universities   Press,  Jerusalem,   p   573-583, 

1969. 

Descriptors:       'Soil      water,      'Clays,      'Cation 
exchange,  'Electrodialysis,  'Potassium,  Analytical 
techniques.  Soil  chemical  properties.  Ion  exchange. 
Leaching,  Hydrolysis. 
Identifiers:  'Cation-exchange  capacity  (Soils). 

The  K  released  during  Ba-K  exchange  on  several 
types  of  earth  material  was  measured  with  a  ca- 
tionic  electrode.  After  exchange,  the  steady-state 
concentration  of  K  was  a  measure  of  the  C.E.C. 
(cation-exchange  capacity)  of  the  sample.  With 
carbonate-free  material,  the  method  was  compara- 
ble in  accuracy  and  precision  with  the  Sr-85 
method  of  measuring  C.E.C.  The  potassium  elec- 
trode method  has  a  distinct  advantage  over  Sr  and 
Ca  methods  of  measuring  C.E.C,  because  it  is  free 
from  Ca  or  Sr  carbonate  interference.  The  Cs-137 
method  was  undesirable  for  routinely  determining 
C.E.C.  because  the  values  are  low  if  vermiculite  is 
present  in  the  sample.  Sr  and  Ca  carbonates  are 
common  in  arid  soils  and  vermiculite  is  common  in 
soils  throughout  the  United  States.  The  C.E.C.  of 
samples  as  small  as  5  mg  can  be  determined.  The 
rate  of  cation  exchange  and  the  presence  of  ver- 
miculite may  also  be  determined  in  the  same  ex- 
periment Other  advantages  of  this  technique  over 
established  methods  include  the  assurance  of  full 
exchange  capacity  measurement,  the  elimination  of 
sample  losses  as  a  result  of  dispersion  or  leaching, 
and  the  ease  of  sample  recovery.  ( Woodard-USGS) 
W7I-I2822 


A  THERMODYNAMIC  STUDY  OF  SODIUM- 
STRONTIUM  EXCHANGE  ON  WYOMING 
BENTONITE, 

Soils  Lab.,  Beltsville.  Md.  Soil  and  Water  Conser- 
vation Research  Div. 
R.  Van  Bladel,  and  R   Men/.el. 

Proceedings  of  the  International  Clay  Conference, 
September  5-10.  1969.  Tokyo.  Japan,  Volume  I; 
Israel  Universities  Press.  Jerusalem,  p  619-634 
1 969.  6  fig.  4  tab,  15  ref. 

Descriptors:  'Soil  moisture.  'Cation  exchange, 
♦Bentonite,  'Clays.  'Thermodynamics,  Soil 
chemical  properties.  Leaching,  Chemical  reac- 
tions. Ion  exchange.  Sodium,  Analytical 
techniques. 
Identifiers:  'Ion  exchange  (Sodium-strontium) 

Ion  exchange  equilibria  for  the  pair  sodium-stronti- 
um between  chloride  solutions  and  a  montmoril- 
lonite clay  were  studied  at  two  temperatures  (5  deg 
and  25  deg  C)  and  three  total  normalities  of  the 
equilibrium  solution  (5.  10  and  25  meq. /liter).  The 
cation  exchange  capacity  of  the  homoionic  Na-clay 
increased  with  increasing  normality,  whereas  that 
for  Sr-clay  did  not  change  appreciably.  The  stan- 
dard free  energy  change  lor  converting  Na-clay  to 
Sr-clay  was  determined  to  be-97  and  -123 
cal/equiv.  at  5  deg  and  25  deg  C,  respectively,  by 


calculating  the  true  thermodynamic  equilibrium 
constant.  The  standard  enthalpy  change  was  mea- 
sured calorimetrically  (318  cal/equiv.)  and  calcu- 
lated from  the  temperature  coefficient  of  the 
equilibrium  constant  (271  cal/equiv.).  The  ther- 
modynamic approach  was  justified  by  the  validity 
of  the  analog  of  Henry's  law  in  the  trace  strontium 
of  sodium  regions.  Calculation  of  surface  phase  ac- 
tivity coefficients  and  excess  enthalpy  and  entropy 
showed  that  the  energy  of  adsorption  of  the  cations 
depends  on  surface  composition  and  that  the  in- 
creased selectivity  for  strontium  ion  with  Sr  con- 
tent on  the  clay  is  due  in  large  part  to  energy  effects 
rather  than  entropy  effects.  ( Woodard-USGS ) 
W7I-I2824 


THERMODYNAMICS  OF  INTERLAYER  AD- 
SORPTION OF  WATER  IN  CLAYS,  2.  MAG- 
NESIUM VERMICULITE, 

Shell  Development  Co.,  Houston,  Tex.  Exploration 

and  Production  Research  Div. 

H.  VanOlphen. 

Proceedings  of  the  International  Clay  Conference, 

September  5-10,   1969,  Tokyo,  Japan,  Volume  1; 

Israel   Universities   Press,  Jerusalem,   p   649-657, 

1969.  2  fig,  1  tab,  4  ref. 

Descriptors:       'Thermodynamics,       'Adsorption, 

'Water  vapor,  'Clays,  'Soil  moisture.  Magnesium, 

X-ray         diffraction,         Isotherms,         Analytical 

techniques. 

Identifiers:  'Magnesium  vermiculite 

Adsorption  and  desorption  isotherms  for  water 
vapor  on  magnesium  vermiculite  ( from  Llano,  Tex- 
as) were  determined  at  25  deg  C  and  at  50  deg  C. 
The  c-spacing  was  measured  at  various  points  along 
the  isotherms.  The  two-step  isotherms  and  the  X- 
ray  patterns  indicate  the  successive  formation  of  a 
one-layer  and  a  two-layer  hydration  complex.  In 
the  two-layer  hydration  range,  an  initial,  loosely 
packed  hydrate  and  a  final,  more  densely  packed 
hydrate  can  be  distinguished.  The  water  contents  in 
the  three  stages  correspond  to  water  molecule- 
magnesium  ion  ratios  of  3.5,  10,  and  I  1.  Heats  of 
adsorption  were  determined  directly  by  calorimet- 
ric  measurements  of  the  heats  of  immersion  of  the 
clay  at  various  initial  surface  coverages.  As  was 
found  for  sodium  vermiculite,  the  heat  of  adsorp- 
tion per  mole  of  water  for  the  first  water  layer  is 
about  twice  that  for  the  second  water  layer.  For 
both  layers,  the  heats  of  adsorption  per  mole  of 
water  are  about  twice  those  measured  for  the  sodi- 
um clay.  ( Woodard-USGS ) 
W71-I2825 


X-RAY  DIFFRACTION  AND  ADSORPTION 
ISOTHERM  STUDIES  OF  THE  MONTMORIL- 
LONITE-WA  TER  SYSTEM, 

Wisconsin  Univ..  Milwaukee. 
G.  L.  Roderick,  D.  Senich.  and  T.  Demirel. 
Proceedings  of  the  International  Clay  Conference, 
September  5-10.    1969,  Tokyo,  Japan.  Volume   I; 
Israel    Universities    Press.   Jerusalem,   p    659-668 
1969.  4  fig,  12  ref. 

Descriptors:  *X-ray  diffraction.  'Water  vapor. 
'Adsorption,  'Isotherms,  'Montmorillonite.  Clays! 
Soil  moisture.  Sodium,  Calcium,  Sorption,  Pres- 
sure, Hydrologic  data.  Analytical  techniques. 

X-ray  diffraction  data  during  adsorption  of  water 
vapor  on  Na-  and  Ca-montmorillonitcs  show  that 
interlayer  expansion  is  continuous  hut  nonuniform. 
X-ray  and  adsorption  isotherm  data  indicate  that 
an  ice-like  configuration  of  water  molecules  is 
completed  with  the  fourth  layer  of  interlayer  water 
for  the  Ca-clay;  a  filth  layer  intrudes  to  give  a  less 
ordered  structure  Data  for  the  Na-clay  indicate  a 
laminar  stacking  arrangement  for  up  to  three  layers 
of  interlayer  water.  The  Na-clay  adsorbs  more  than 
twice  as  much  water  and  undergoes  four  times  as 
large  a  volume  change  as  the  Ca-clay.  The  free 
energy  change  during  adsorption  of  water  vapor  on 
the  Ca-clay  is  nearly  twice  that  for  the  Na-clay. 
Free  energy  changes  with  increasing  relative  pres- 
sure reflect  interlayer  expansion  increments 
(Woodard-USGS) 
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W71-12826 

SORPTION  OF  SOME  ANILINES  BY  Mn-,  Co-, 
NI-,  Cu-,  Zn-  AND  Cd-MONTMORIIXONITE, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Geolo- 
gy- 

L.  Heller,  and  S.  Yanv. 

Proceedings  of  the  International  Clay  Conference, 
September  5-10,  1969,  Tokyo,  Japan,  Volume  1; 
Israel  Universities  Press,  Jerusalem,  p  741-755, 
1969.  3  fig,  4  tab,  12ref. 

Descriptors:    *Soil    moisture,    *Clays,    *Sorption, 
'Cation  exchange,  *Montmorillonite,  Soil  chemi- 
cal properties,  Leaching,  Chemical  reactions,  Ion 
exchange,  Metals,  Copper,  Cobalt,  Manganese. 
Identifiers:  Nickel,  Zinc. 

Water  molecules  play  a  very  important  part  in  the 
sorption  of  aromatic  amines  by  clay  minerals.  Or- 
ganic molecules  are  not  sorbed  in  the  complete 
absence  of  water.  Aromatic  amines  displace  most 
of  the  water  from  the  interlayers,  but  water 
molecules  remain  coordinated  to  the  interlayer  ca- 
tions. Interlayer  transition  metal  cations  coordinate 
with  various  anilines  either  directly  (type  I)  or 
through  water  molecules  (type  II).  Infrared  spectra 
showed  that  the  tendency  to  form  type  I  complexes 
decreases  in  the  order  Cd  —  Cu,  Zn,  Ni,  Co,  and 
Mn.  Five  different  configurations  of  metal-amine- 
water  assemblages  were  postulated  and  factors  af- 
fecting the  orientation  of  these  assemblages  and  of 
'free'  amine  in  the  interlayers  were  inferred  from 
the  basal  spacings.  Chemical  analyses  of  the 
products  after  heating  under  vacuum  at  100  deg  C 
demonstrated  that  the  type  of  complex  formed  af- 
fects the  retention  of  anilines,  but  that  the  thermal 
stability  of  all  the  samples  is  greater  than  that  of 
corresponding  alkali  saturated  montmorillonites. 
(Woodard-USGS) 
W7I-I2827 


OVERLAND    FLOW    ON     AN    INFILTRATING 
SURFACE, 

Agricultural    Research    Service,    Tucson,    Ariz., 

Southwest  Watershed  Research  Center. 

R.  E.  Smith,  and  D.  A.  Woolhiser. 

Water  Resources  Research,  Vol  7,  No  4,  p  899- 

91  3,  August  1971.  13  fig,  18  ref,  append. 

Descriptors:  *  Rainfall-runoff         relationships, 

•Mathematical  models,  'Overland  flow,  ♦Infiltra- 
tion, 'Numerical  analysis.  Runoff,  Parametric 
hydrology,  Hydrograph  analysis.  Recession  curves. 
Unsteady  flow.  Runoff  forecasting,  Hydraulic 
models. 
Identifiers:  Hastings  (Neb). 

The  partial  differential  equation  for  vertical,  one- 
phase,  unsaturated  moisture  flow  in  soils  is  em- 
ployed as  a  mathematical  model  for  infiltration 
rate.  Solution  of  this  equation  for  the  rainfall-pond- 
ing upper  boundary  condition  is  proposed  as  a  sen- 
sitive means  to  describe  infiltration  rate  as  a  depen- 
dent upper  boundary  condition.  A  nonlinear 
Crank-Nicholson  implicit  finite  difference  scheme 
is  used  to  develop  a  solution  to  this  equation  that 
predicts  infiltration  under  realistic  upper  boundary 
and  soil  matrix  conditions.  The  kinematic  wave  ap- 
proximation to  the  equations  of  unsteady  overland 
flow  on  cascaded  planes  is  solved  by  a  second  order 
explicit  difference  scheme.  The  difference  equa- 
tions of  infiltration  and  overland  flow  are  then 
combined  into  a  model  for  a  simple  watershed  that 
employs  computational  logic  so  that  boundary  con- 
ditions match  at  the  soil  surface.  The  mathematical 
model  is  tested  by  comparison  with  data  from  a  40- 
foot  laboratory  soil  flume  fitted  with  a  rainfall 
simulator  and  with  data  from  the  USDA  Agricul- 
tural Research  Service  experimental  watershed  at 
Hastings,  Nebraska  Good  agreement  is  obtained 
between  measured  and  predicted  hydrographs, 
although  there  are  some  differences  in  recession 
lengths  The  results  indicate  that  a  theoretically 
based  model  can  he  used  to  describe  simple 
watershed  response  when  appropriate  physical 
parameters  can  he  obtained.  (  Knapp-USGS  ) 
W7I-I2X29 


SOIL  WATER  HYSTERESIS  IN  SILT  LOAM 
AND  CLAY  LOAM  SOILS, 

Department  of  Agriculture,  Ottawa  (Ontario).  Soil 

Research  Inst. 

G.C.  Topp. 

Water  Resources  Research,  Vol  7,  No  4,  p  914- 

920,  August  1 97  1 .  7  fig,  I  tab,  22  ref. 

Descriptors:  *Soil  water  movement,  'Hysteresis, 
Hydraulic  conductivity,  Silts,  Clays,  Wetting,  Dry- 
ing, Infiltration,  Laboratory  tests,  Moisture  con- 
tent. Soil  moisture,  Unsaturated  flow. 

The  microhydrologic  properties  involving  water 
content,  pressure  head,  and  hydraulic  conductivity 
were  measured  simultaneously  for  a  silt  loam  and 
for  a  clay  loam  soil.  Large  hysteresis  was  found  in 
the  water  content-pressure  head  relationship  for 
both  soils,  the  silt  loam  soil  showing  the  larger 
amount.  There  was  no  measurable  hysteresis  in  the 
relationship  between  hydraulic  conductivity  and 
water  content  in  either  soil.  The  data  from  the  clay 
loam  soil  showed  considerable  scatter  attributed  to 
structural  rearrangement  in  the  soil  during  mea- 
surement. A  formulation  of  the  independent 
domain  theory  by  Everett  was  unsatisfactory  for 
predicting  the  observed  scanning  curves  in  the 
water  content-pressure  head  relationships  of  both 
soils.  A  theorem  of  an  alternative  formulation  by 
Enderby  was  tested  by  comparing  differences  in 
slopes  for  reversals  from  drying  to  wetting  along 
the  main  curves  to  those  found  on  a  scanning 
curve;  Enderby 's  formulation  was  probably  no 
better  for  the  silt  loam  soil  under  the  conditions  of 
test  than  that  of  Everett.  ( Knapp-USGS) 
W71-12830 


COMPARISON  OF  EMPIRICAL  RELATION- 
SHIPS BETWEEN  PRESSURE  HEAD  AND 
HYDRAULIC  CONDUCTIVITY  AND  SOME  OB- 
SERVATIONS ON  RADIALLY  SYMMETRIC 
FLOW, 

Agricultural  Research  Service,  Madison,  Wis. 
P.  A.  C.  Raats,  and  W.  R.  Gradner. 
Water  Resources  Research,  Vol  7,  No  4,  p  921- 
928,  August  197  I.  6  fig,  1  tab,  20  ref. 

Descriptors:  'Soil  water  movement,  'Hydraulic 
conductivity,  'Pressure  head,  'Steady  flow. 
Mathematical  studies,  Darcys  law.  Unsaturated 
flow.  Soil  physical  properties,  Saturated  flow. 
Identifiers:  'Matric  flux  potential,  'Partially  satu- 
rated flow. 

It  is  shown  that  the  critical  pressure  head  used  by 
Bouwer  is  equal  to  the  difference  in  matric  flux 
potential  at  pressure  heads  zero  and  minus  infinity, 
divided  by  the  hydraulic  conductivity  at  pressure 
head  zero.  The  critical  pressure  head  and  the  satu- 
rated hydraulic  conductivity  are  used  to  define 
dimensionless  pressure  head,  hydraulic  conductivi- 
ty, and  matric  flux  potential.  For  six  empirical  rela- 
tionships between  pressure  head  and  hydraulic 
conductivity,  the  associated  matric  flux  potential 
and  critical  pressure  head  are  evaluated.  The  plots 
of  the  dimensionless  hydraulic  conductivity  and 
matric  flux  potential  versus  pressure  head  provide  a 
clear  basis  for  comparing  the  six  models.  A  discus- 
sion of  steady  radially  symmetric  flow  illustrates 
matric  flux  potential  and  the  critical  pressure  head 
in  flow  problems.  Expressions  are  obtained  for  the 
steady  flux,  the  maximum  steady  flux,  and  the 
change  in  steady  flux  as  a  function  of  changes  in 
pressure  head  at  two  points.  One-dimensional, 
cylindrically  symmetric,  and  radially  symmetric- 
flows  are  discussed  as  special  cases.  The  results  for 
the  radially  symmetric  case  suggest  a  new  method 
for  in  situ  determination  of  the  hydraulic  conduc- 
tivity as  a  function  of  the  pressure  head.  (Knapp- 
USGS) 
W7I-I2831 


INFLUENCE  OF  THE  UNSATURATED  FLOW 
DOMAIN  ON  SEEPAGE  THROUGH  EARTH 
DAMS, 

IBM  Thomas  J.  Watson  Research  Center,  York- 
town  Heights,  NY. 

For  primary  bibliographic  entry  see  Field  08D. 
W71-12832 


THE  INFLUENCE  OF  THE  UNSATURAT 
FLOW  DOMAIN  ON  SEEPAGE  THROU< 
EARTH  DAMS, 

For  primary  bibliographic  entry  see  Field  08D. 
W7  I -12890 


OBSERVATIONS  ON  THE  OYSTER  CULTU 
SOILS  IN  THE  ARCACHON  BASIN  f 
FRANCE), 

Jean-Pierre  Deltreil. 

Rev  Trav  Inst  Peches  Mar.  23  (3):  343-349.  II 

Map.  1969. 

Identifiers:    Arcachon,    Basin,    Culture,    Fac 

France,  Oyster,  Soils,  Southwestern. 

The  chemical  and  physical  characteristics  of  sa 
beach  soils  of  the  shoreline  and  the  interior  of 
islands  where  the  cultivated  oyster  colonies 
found  are  described.  The  role  of  the  soil  as  a  pc 
ble  influencing  factor  and  not  just  an  inert  substi 
is  discussed. -Copyright  1971,  Biological  . 
stracts,  Inc. 
W71-12911 


SOME      CHARACTERISTIC       ASPECTS 
MICROCLIMATE   ON   SALINE   AND   ALK, 
SOILS  IN  THE  ZONE  BETWEEN  MURES  A 
CRISUL  ALB, 

Institutul  Agronomic  din  Timisoara  (Rumania). 
For  primary  bibliographic  entry  see  Field  03C. 
W7 1-12941 


RAPID  MEASUREMENT  OF  HYDRAU1 
CONDUCTIVITY  CHANGES  IN  SLOVt 
PERMEABLE  SOILS, 

Department  of  Agriculture,  Fresno,  Calif.  Soil 
Water  Conservation  Research  Div. 
H.  I.  Nightingale,  and  W.  C.  Bianchi. 
SoilSci.  110  (4):  221-228,  1970. 
Identifiers:  Conductivity,  Gage,  Hydraulic,  V 
surement.     Permeable,     Permeameter,     Press 
Soils,  Strain. 

A  strain  gage  pressure  permeameter  and  supi 
equipment  for  automation  is  described  for  mea 
ing  in  2-50  min  low  soil  hydraulic  conductivit 
the  range  of  0.01  to  0.00001  cm/day  for  a  confi 
saturated  soil  layer.  Accuracy  is  within  1  to  2", 
that  obtained  by  discharge  observations  usin 
constant  head.  The  system  is  ideal  for  studies  o 
feet  of  water  quality  on  time  rate  of  changi 
hydraulic  conductivity  under  controlled  co 
tions— Copyright  1971,  Biological  Abstracts,  In 
W71-12942 


RESONANCE  -  CAPACITANCE  Si 
MOISTURE  METER, 

Technical  Univ.  of  Prague  (Czechoslovakia). 
V.  Kuraz,  M.  Kutilek,  and  I.  Kaspar. 
Soil  Sci.  110(4):  278-279,  lllus,  1970. 
Identifiers:       Capacitance,        Meter,        Moist 
Resonance,  Soil. 

The  resonance  frequency,  f,  of  a  LC  circuit,  f — 
(2  II))  (sq.  rt.  of  (1/LC))  is  used  in  the  const 
tion  of  a  resonance  -  capacitance  soil  moisture 
ter;  L  is  the  inductance  of  a  constant  value,  C 
capacitance.  The  dielectric  of  the  capacito 
formed  by  the  glass  of  the  tube  and  by  the  soi 
serted  in  the  tube.  For  measuring,  a  grid  c 
meter  is  used.  The  passive  L-C  circuit  is  freel) 
ductionally  bound  with  the  active  circuit  of  the 
deep  meter.  If  the  passive  circuit  is  in  resom 
with  the  oscillator  of  the  grid  deep  meter,  the  n 
imum  decrease  of  energy  will  occur  in  the  oscill 
circuit.  The  passive  circuit  is  not  influenced  by 
measuring  circuit  as  happens  for  the  o 
capacitance  methods.  The  moisture  conten 
loess  and  silty  sand  was  measured  without  dist 
ing  the  soil  body.  The  calibration  curves  of  the 
pendencc  of  the  soil  moisture  upon  the  reson; 
frequency  are  represented  either  by  a  straight 
or  by  a  curve  of  a  very  low  curvature  The  sensi 
ty  is  roughly  the  same  in  all  the  range  of 
moisture  content  and  the  maximum  error  is  al 
1.5%  of  moisture. -Copyright  1971,  Biological 
stracts.  Inc. 
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W7M2943 


IMPORTANCE  OF  PULSE-HEIGHT  ANALYSIS 
IN  THE  GAMMA-RAY  ATTENUATION 
TECHNIQUE  FOR  MEASUREMENT  OF  SOIL 
MOISTURE, 

Ohio  State  Univ.,  Columbus,  Ohio. 

C.  S.  Saxena,  and  R.  E.  Franklin. 

Soil  Sci.  110(4):  283-286,  Illus,  1 970. 

Identifiers:     Attenuation,     Gamma-Ray,     Height, 

Measurement,  Moisture,  Pulse,  Soil,  Technique. 

This  study  showed  that  when  long,  narrow  slits  are 
used  to  collimate  the  gamma-ray  beam,  soil 
moisture  can  be  measured  by  the  gamma-ray  at- 
tenuation technique  without  a  pulse-height 
analyzer  and  without  a  calibration  curve.  A  scintil- 
lation detector-preamplifier  and  scaler  would  com- 
prise a  suitable  detection  system.  In  the  typical 
laboratory  set-up  there  is  sufficient  scattering  of 
photons  which  is  not  eliminated  from  being 
counted  by  a  pulse-height  analyzer,  to  seriously  af- 
fect the  determination  of  the  absorption  coeffi- 
cients. However,  these  scattered  radiations  can  be 
eliminated  by  the  use  of  a  narrow  slit  in  front  of  the 
detector. -Copyright  1971,  Biological  Abstracts, 
Inc 
W7 1-1 2944 


TENSILE  STRENGTH  OF  CLAY  FILMS:  A 
MEASURING  TECHNIQUE, 

Minnesota  Univ.,  St.  Paul.  Dept  of  Soil  Science. 
R.  H.  Dowdy  and  W.  E.  Larson. 
Soil  Sci  Soc  Amer  Proc.  34  (6):  848-850.  Illus 
1970. 

Identifiers:  Axial,  Clay,  Energy,  Films,  Measuring, 
Montmorillonite,  Strain,  Strength,  Technique,  Ten- 
sile. 

A  technique  is  presented  for  quantitatively  measur- 
ing tensile  strength  and  axial  tensile  strain  of  clay 
films  over  a  relative  water  vapor  pressure  range 
(P/Po)  from  0.02  to  0.92.  The  tensile  strain  energy 
Is  calculated  from  these  data.  With  this  technique, 
relative  electrostatic  and  chemical  interactions  of 
different  clay  systems  can  be  assessed  with  a 
minimum  interference  from  frictional  force  com- 
pounds. Data  for  Mg-montmorillonite  showed  a 
maximum  tensile  strength  of  210  kg/sq  cm  at  P/Po 
-  0.02,  exhibited  an  axial  strain  of  1  73  micron/cm 
ind  required  0.22  joules/cu.  cm  of  tensile  strain 
:nergy  to  rupture. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W7I-I2996 


l"HE  INFLUENCE  OF  SOIL  WATER  MATRIC 
POTENTIAL  ON  THE  STRENGTH  PROPER- 
riES  OF  UNSATURATED  SOIL, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Soil  Science. 

I.  Williams  and  C.  F.  Shaykewich. 

ioil  Sci  Soc  Amer  Proc.  34  (6):  835-840.  Illus. 

970. 

dentifiers:  Compressive,  Matric,  Moisture,  Poten- 

ial.  Retention.  Shear,  Soil,  Strength,  Stress,  Un- 

aturatcd.  Water. 

Torn  an  evaluation  of  the  effective  stress  parame- 
ers  C  and  phi',  and  the  unconfined  strentth,  the 
hear  strength,  effective  stress,  and  the  X  factor 
'ere  estimated  as  a  function  of  soil  water  matric 
lotential  over  the  range  -0.59  to  -15.1  bars.  The 
trength  properties  of  a  Gretna  clay  increased 
apidly  with  decreasing  matric  potential.  In  a  Well- 
»ood  loam,  however,  the  strength  properties 
emained  relatively  constant  over  the  range  -0.59 
o  - 1 5. 1  bars.  The  influence  of  matric  potential  on 
he  strength  properties  of  an  unsaturated  soil  can 
«  described  in  terms  of  the  contribution  that 
•atric  potential  makes  to  the  effective  stress 
'perating  in  the  soil  system.  A  measure  of  the  pro- 
iortion  of  the  matric  potential  operative  in  the  ef- 
sctive  stress  is  given  by  the  X  factor  which  is  re- 
«ed  to  the  degree  of  saturation.  Therefore,  the  in- 
luence  that  matric  properties  of  the  soil.  The  im- 
plications arising  from  the  contribution  that  matric 
otential  makes  to  the  strength  properties  of  an  un- 
aturated  soil  are  briefly  discussed  in  terms  of  soil- 


plant  relations— Copyright    1971,   Biological  Ab- 
stracts, Inc. 
W71-12998 


2H.  Lakes 


EVAPORATION  FROM  WATER  STORAGES. 

Australian  Water  Resources  Council,  Canberra. 
For  primary  bibliographic  entry  see  Field  02D. 
W7I-12276 


AN  INVENTORY  AND  STUDY  OF  BEAVER  IM- 
POUNDED WATER  IN  MISSISSIPPI, 

Mississippi  State  Univ.,  State  College.  Dept.  of  Wil- 
dlife Management. 

D.  H.  Arner,  J.  Baker,  D.  Wesley,  and  B.  Herring. 
Proceedings  of  23rd  Annual  Conference  of  the 
Southeastern  Association  of  Game  and  Fish  Com- 
missioners, p  1 10-128,  1969.  19  p,  8  fig,  7  tab    12 
ref.  OWRR  Project  A-047-MISS  ( 1 ). 

Descriptors:   'Impoundments,   *Ponds,   *Beavers, 

•Water  quality,  'Mississippi,  Dams,  Water  supply, 

Chemical    analysis,    Water    yield,    Water    levels. 

Water  chemistry,  Soil  chemistry,  Hydrologic  data. 

Vegetation,  Fish. 

Identifiers:     *Dams    (Beavers),     'Impoundments 

(Beavers). 

The  water  supply  of  56  randomly  selected  beaver 
pond  areas  in  Mississippi  was  checked.  Seventy- 
one  percent  of  the  ponds  were  located  on  intermit- 
tent streams  or  on  seepage  areas.  Only  29  percent 
of  the  ponds  were  constructed  on  streams  with  year 
around  flow  of  water.  It  was  very  evident  that 
without  beaver  activity  there  would  be  con- 
siderably less  acreage  available  for  fish  or  wood 
duck  production  in  Mississippi.  Estimates  from 
data  of  the  ponds  sampled  indicate  that  56.5  per- 
cent of  the  total  acreage  of  water  impounded  in 
beaver  ponds  in  Mississippi  was  2.5  feet  or  less  in 
depth.  In  the  water  chemistry  studies,  there  was  no 
apparent  differences  between  beaver  ponds  and  the 
feeder  streams.  Phosphates  were  less  than  0.10 
ppm  from  samples  taken  during  winter,  spring,  and 
summer.  Nitrates  were  less  than  0. 10  ppm,  with  the 
exception  of  the  winter  sample  when  they  were  less 
than  .20  ppm.  Low  oxygen  was  common  in  beaver 
ponds  during  the  August  analysis  due  very  probably 
to  increased  organic  decay  during  this  period. 
(Woodard-USGS) 
W71-I2286 


AN  ANALYSIS  OF  THE  USER  RATES  OF  AND 
PREFERENCES  FOR  THE  WATER-BASED 
RECREATION  RESOURCES  AT  LAKE  MAC- 
BRIDE  STATE  PARK  IN  THE  SUMMER  OF 
1970, 

Iowa  Univ.,  Iowa  City.  Recreation  Education  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  06B. 
W71-12334 


TECHNOLOGICAL  EXTERNALITIES,  OUT- 
DOOR RECREATION,  AND  THE  REGIONAL 
ECONOMIC  IMPACT  OF  CAYUGA  LAKE, 

New  York  State  Coll.  of  Agriculture,  Ithaca.  Dept. 

of  Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-12342 


BEHAVIOR  OF  WATER  IN  A 

SOUTHWESTERN  IMPOUNDMENT, 

Oklahoma  Univ.,  Norman.  School  of  Engineering 
and  Environmental  Science. 
E.  H.  Klehr. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  702,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Oklahoma  Water  Resources 
Research  Institute  Stillwater,  Interim  Final  Report, 
1 97  1 .  1  3  p.  OWRR  A-0 1  3-OKLA  ( 1  ). 


Descriptors:  'Impoundments,  'Watershed 
management,  'Model  studies,  'Oklahoma, 
Laboratory  tests,  Monitoring,  Water  chemistry, 
Sediment  yield,  Geologic  control,  Multiple-pur- 
pose reservoirs. 

Identifiers:  'Basic  impoundment  behavior,  Thun- 
derbird  Lake  (Okla). 

To  provide  theoretical  and  field  experience  in 
water  chemistry  for  graduate  students  and  basic  in- 
formation applicable  to  Oklahoma  and  the 
Southwest,  the  small  Lake  Thunderbird  watershed 
was  studied  and  analyzed  as  an  integral  system. 
After  background  information  was  established  for 
the  256  sq  mi  watershed,  including  the 
hydrogeologic  conditions,  a  simulation  model  was 
set  up.  Results  from  the  first  250  days  of  model 
operation  indicate  that  a  column-fed  laboratory 
model  can  function  in  a  manner  similar  to  the  lake 
in  monitoring  chemical  quality  and  will  thus  allow 
the  model  study  to  be  maintained  for  a  relatively 
long  time.  The  model  studies  show  that  the  chemi- 
cal quality  of  the  water,  under  steady  state  condi- 
tions, is  similar  to  that  of  the  lake.  The  model 
responds  to  manipulation  of  various  environmental 
control  factors  such  as  impoundment  behavior.  It 
was  consluded  that  a  laboratory  simulation  of  an 
impoundment  system  as  a  study  and  predictive  tool 
is  possible  and  can  be  applied  to  other  small 
watersheds  in  the  Southwest.  (Lang-USGS) 
W71-12422 


AMBIGUOUS    'GLACIAL'    STRIAE    FORMED 
NEAR  WATERBODIES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  02C. 
W71-12466 


SHORELINE    ALGAE    OF    WESTERN    LAKE 
ERIE, 

Rachel  Cox  Downing. 

Ohio  J   Sci.   70   (5):   257-276.   Illus.   Maps.    1970 

(reed.  1971). 

Descriptors:  'Algae,  'Chlorophyta,  'Cyanophyta, 

'Lakes,  Rhodophyta,  Shores. 

Identifiers:  Arnoldiella-Conchophila,  Lake  Erie. 

The  algae  of  western  Lake  Erie  have  been  exten- 
sively studied  for  more  than  70  yr,  but,  until  this 
study,  conducted  between  April  and  Oct.,  1967;  al- 
most nothing  was  known  of  the  shoreline  as  a 
specific  algal  habitat.  A  total  of  61  taxa  were 
identified  from  the  shorelines.  The  (23 
Chlorophyta,  37  Cyanophyta,  I  Rhodophyta) 
found  39  are  new  records  for  western  Lake  Erie, 
and  one,  Arnoldiella  conchophila  Miller,  appears 
to  be  a  new  USA  record,  having  been  previously  re- 
ported only  from  central  Russia. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-I2489 


MEROMIXIS    OF    LAKE    RZEZNIKI    IN    THE 
MAZURIAN  LAKE  DISTRICT, 

Instytut  Rybactwa  Srodladowego,  Olsztyn-Kortowo 

(Poland). 

Jerzy  Zachwieja. 

EkolPolSerA.  18  ( 1  2):  273-290.  Illus,  Map,  1970. 

Descriptors:  'Lakes,  'Meromixis. 
Identifiers:  Poland,  Lake  Rzezniki,  Seasonal. 

A  limnological  description  was  made  of  the 
meromictic  lake  Rzezniki  in  the  Mazurian  Lake 
District,  presenting  seasonal  variations  of  physical 
and  chemical  elements,  with  detailed  information 
on  their  vertical  stratification.  In  some  years  the 
thickness  of  the  monimolimnion  varies  from  6  to  8 
m,  with  a  maximum  depth  of  26  m. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-12499 


THE  DEPOTS  OF  LAKE  LEMAN  IN  RELATION 
WITH  THE  EVOLUATION  OF  THE  SEDIMEN- 
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TARY  BASIN  AND  THE  CHARACTER  OF  THE 
LACtlSTRIAN  ENVIRONMENT, 

Kinneret  Limnology  Lab.,  Tiberias  (Israel). 

Colette  Serruya. 

Arch  Sci  (Geneve).  22  (I):    125-254.  Illus,  Map, 

1969. 

Descriptors:  *  Lakes,  *Lake  morphology,  'Sedi- 
mentary structures.  Biological  properties,  Chemi- 
cal properties,  Plankton,  Carbon  radioisotopes, 
Geologic  time,  Physical  properties. 
Identifiers:  Carbon-14,  Depots,  Environment,  Swit- 
zerland, Lake  Leman. 

This  monograph  is  divided  into  6  major  parts.  The 
1st  part  is  a  description  of  the  nature  of  and  of  the 
resistance  from  erosion  of  the  principal  rocks  of  the 
basin  of  Lake  Leman.  There  is  a  quantitative  study 
of  the  liquid  and  solid  flow  from  the  Rhone  Valley. 
The  2nd  part  studies  the  physical,  chemical  and 
biological  character  of  the  lacustrian  environment. 
With  C-14  a  quantitative  determination  of  the 
amount  of  autotrophic  plankton  synthesized  an- 
nually in  the  lake  was  made.  The  3rd  portion  details 
the  examination  of  the  sedimentary  base  through 
continuous  seismic  sounding.  The  results  have  per- 
mitted the  determination  of  the  geologic  history  of 
the  Lake  Leman  region  and  the  origin  of  the  lake. 
Determination  of  the  thickness  of  the  moraine  and 
of  the  sediments  gives  a  fair  idea  of  the  tectonic 
tendencies  of  different  parts  of  the  lemanic  zone 
and  explains  certain  variations  in  the  rate  of  sedi- 
mentation. In  the  4th  part  the  relationships 
between  the  surface  of  the  sediment  and  the  nature 
of  the  underlying  depot  are  traced.  Special  atten- 
tion is  paid  to  the  mechanism  of  S  formation  and 
the  mode  of  deposit  of  trace  elements.  The  5th  part 
is  concerned  with  the  physical  study  of  the  sedi- 
ment and  is  oriented  towards  the  study  of  the  de- 
parture of  water  within  the  1st  stages  of  diagenesis. 
It  is  shown  how  oxidation  induces  settling.  The  role 
of  electricity  in  the  process  of  diagenesis  is  also 
portrayed.  Finally,  various  new  techniques  for  the 
study  of  sediments  are  introduced.  In  the  last  por- 
tion of  the  work  the  thermodynamic  and  energy 
systems  of  the  lake  are  explored. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W7  1-12500 


ON    THE   MICROFLORA    ASSOCIATED   WITH 
PORIFERA  IN  LAKE  FARO  (IN  ITALIAN), 

Messina  Univ.  (Italy).  Istitutodi  Idrobiologia. 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-I2502 


SOME  LIMNOLOGICAL  FEATURES  OF  LAKE 
LANGSJON,  BJORKLINGE, 

Uppsala    Univ.    (Sweden).    Inst,    of   Physiological 

Botany. 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-12504 


ON  THE  CHEMICAL  COMPOSITION  OF  BOT- 
TOM SEDIMENTS  FROM  LAKE  SHINKI  AND 
LAKE  NAKA-UMI,  WEST  JAPAN:  (STUDIES 
ON  THE  CHEMICAL  COMPOSITION  OF  SEDI- 
MENTARY ROCKS,  2ND  REPORT)  (IN 
JAPANESE), 
Ei  Omori. 

Bull  Gool  Surv  Jap.  20  (7):  463-479.  Illus,  Maps. 
1969(Englsumm). 

Descriptors:  *  Bottom  sediments,  *  Lakes.  'Chemi- 
cal properties.  'Sedimentary  rocks. 
Identifiers:  Japan.  Lake  Naka-Umi.  Lake  Shinki. 

Chemical  analyses  were  done  by  conventional 
chemical  methods  and  the  contents  of  Si02. 
AI203.  Ti02  Total  Fe203.  MgO,  CaO.  Na20. 
K20.  MnO  and  P205  were  determined.  Judging 
from  the  chemical  compositions  of  the  bottom  sedi- 
ments, it  is  concluded  that  the  Si02.AI203  con- 
tent* .ire  influenced  by  the  topographic  features  of 
ihe  surroundings  and  the  MgO  MnO  Total  Fe203 
contents  are  influenced  by  the  sea  water.  -Copy- 
right 1971.  Biological  Abstracts.  Inc. 
W7I-I2505 


THE  AQUATIC  VEGETATION  OF  OHRID  AND 
PRESPA  LAKES, 

Kiril  Micevski. 

Acta  Mus  Macedonici  Sci  Natur.    II   (4):  61-80. 

l969(Gersumm). 

Descriptors:  'Aquatic  plants,  'Aquatic  habitats, 
•Lakes. 

Identifiers:  Associations,  Ceratophyllum-D, 
Hydroeharis-M,  Lakes,  Lemna-M,  Macrophyte, 
Myriophyllum-D,  Najas-M,  Nuphar-D, 

Nymphoides-D,  Ohrid,  Potamogcton-M,  Prespa, 
Spirodela-M,  Vallisncria-M,  Vegetation,  Yu- 
goslavia. 

Descriptions  are  given  of  6  aquatic  plant  communi- 
ties, with  tables  showing  distribution  of  species  at 
different  depths,  etc.  These  are  named  as:  Lem- 
neto-Spirodeletum  polyrrhizae  salvinietosum, 
Lemneto-Spirodcletum  polyrrhizae  aldrovan- 
dctosum,  Myriophylleto-Nupharetum,  Myriophyl- 
leto-Nupharetum  new  subass.  Potamnetosum  lu- 
centis,  Potameto-Najadetum,  Potameto-Val- 
lisncrietum  potametosum  trichoides,  Hydrocha- 
rideto-Nymphoidctum  peltatae,  and  Ceratophyllo- 
Potametum  crispi. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W7I-125I5 


OCCURANCE  OF  THE  HARBOUR  SEAL, 
PHOCA  VITULINA,  LINNAEUS  IN  THE 
THLEWIAZA  RIVER,  N.  W.  T., 

Fisheries  Research  Board  of  Canada,  Sainte  Anne 
de  Bellcvue  (Quebec). 

Brian  Beck,  Thomas  G.  Smith,  and  Arthur  W. 
Mansfield. 

Can  Field-Natur.  84  (3):  297-300.  Illus.  Maps. 
1970. 

Identifiers:  Canada,  Fish,  Food,  Harbor, 
Northwest,  Phoca-Vitulina,  River,  Seal,  Territo- 
ries, Thlewiaza. 

Five  seals  were  seen  in  Edehon  Lake  on  the 
Thiewiaza  River  during  the  period  20  Aug.  to  7 
Sept.  1968.  The  only  specimen  taken  was  an  8-yr- 
old  male  harbor  seal  P.  vitulina  which  had  been 
feeding  heavily  on  fish  and  was  in  excellent  condi- 
tion. An  aerial  survey  of  the  river  system  from 
Seahole  Lake  to  Hudson  Bay  showed  that,  even 
though  harbor  seals  might  live  in  the  lakes  and  river 
the  year  round,  they  are  not  isolated  from  the 
marine  environment— Copyright  1971,  Biological 
Abstracts,  Inc. 
W7  1-12530 


NOTES  ON  THE  NATURE  PRESERVE  AGIGEA 
LAKE,  (M  RUMANIAN), 

StatiuneadeCercctari  Marine,  Agigea  (Rumania). 
V.  Ciochia. 

Ocrotirea  Natur.  13(2):  183-189.  Illus.  Map.  1969. 
(Ger  summ). 

Identifiers:  Agigea,  Anas-Angustrirostris,  Bean-D, 
Breeding,  Burhinus-Oedicnemus,  Corn-M,  Cygnus- 
Spp,  Egrctta-Spp,  Feeding,  Haliaetus-Albicilla,  Hi- 
mantopus-Himantopus,  Lake,  Migration,  Nature, 
Overwinter,  Oxyura-Lcucocephala,  Pelccanus- 
Spp,  Pelobatcs-Syracus-Balcanicus,  Platalea-Leu- 
corodia.  Preserve,  Recurvirostra-Avosetta, 
Romania,  Tadorna-Spp. 

The  nature  preserve  Agigea  lake  has  a  large 
number  of  bird  species.  Pelobutes  syracus  bal- 
canicus  Karaman,  a  rare  toad  in  Romania,  was  ob- 
served. One  hundred  fifty-three  were  observed  in 
this  preserve,  and  60  of  these  breed  in  the  preserve. 
The  remainder  were  observed  during  migration  or 
overwintering.  Anas  angustrirostrias  Menetr.  and 
Oxyura  leucocephala  (Scop.)  which  breed  on  the 
sea  were  also  observed.  Among  the  protected  birds 
are  Pelecanus  onocrotalus  L..  P.  crispus  Brunch., 
Lgretta  alba  (L),  E.  garzetta  (L),  Platalea  leu- 
corodia  L..  Cygnus  cygnus  (L),  C.  olor  (Gmel.) 
Iadoma  tadorna  (L).  T.  feruginea  (Pall),  Rectir- 
virostra  avosetta  L..  Himantopus  himantopus  L., 
Uurhinus  oedicnemus  (L.),  and  Haliaetus  albicilla 
(L).  It  is  recommended  that  during  the  winter 
feeding  stations  with  corn,  beans  and  corn  residue 
be  placed  in  the  water  or  on  the  ice.  The  scientific. 


practical,  didactic  and  educational  roles  of  thi 
preserve  are  discussed.  Using  present  knowledge  a 
the  avifauna  it  is  possible  to  determine  the  develop 
ment  of  this  preserve.-- Copyright  1971,  Biologies 
Abstracts,  Inc. 
W7I-I2533 


THE  LIFE  CYCLES  OF  THREE  POLYMOR 
PHIDS  (ACANTHOCEPHALA)  OCCURRING  Al 
JUVENILES  IN  HYALELLA  AZTECA  (AM 
PHIPODA)  AT  COOKING  LAKE,  ALBERTA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
R.  B.  Podesta,  and  John  C.  Holmes. 
JParasitol.56(6):  1  1  I  8-1  123.  Illus.  1970. 
Identifiers:   Acanthocepala,  Alberta,  Amphipods 
Canada,  Cooking,  Corynosoma-Constrictum,  Cy 
cles,     Hyalclla-Azteca,     Juveniles,     Lake,     Life 
Parasites,  Polymorphids,  Polymorphus-Contortui 
Polymorphus-Trochus,  Synonymy. 

Three  acanthocephalans,  Corynosoma  constrictur 
Van  Cleave,  1918,  Polymorphus  contortu 
(Bremser,  1821),  Travassos,  1926,  and  P.  trochu 
Van  Cleave,  1945,  infect  H.  azteca  Saussure,  1858 
in  Cooking  Lake,  Alberta,  Canada.  Life  cycles  o 
each  of  these,  with  morphology  of  the  cystacanths 
represent  the  1st  descriptions  of  the  complete  lif 
cycles  of  P.  contortus  and  P.  trochus.  The  dil 
ferenccs  in  development  of  P.  contortus  in  H.  az 
teca  and  Gammarus  lacustris  Sars,  1865,  ar 
described.  C.  bipapilum  Schmidt.  1965,  is  con 
sidered  a  synonym  of  C.  constrictum.  The  im 
portance  of  H.  azteca  and  G.  lacustris  as  inter 
mediate  hosts  for  P.  contortus  is  discussed.  Som 
cystacanths  of  P.  trochus  had  a  cuticular  sheath 
with  hooks  in  exact  duplicate  of  the  probosci 
hooks,  surrounding  the  proboscis— Copyrigh 
1971,  Biological  Abstracts,  Inc. 
W71-12540 


LIFE  CYCLE  OF  DIAPTOMUS  OREGONENSII 
LILLJEBORG  IN  SUNFISH  LAKE,  ONTARIO, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
H.  C.  Lai,  and  J.  C.  H.  Carter. 
CanJZool.  48(6):  1299-1302.  Illus.  1970. 
Identifiers:  Canada,  Cycle,  Diaptomus-Oregoncn 
sis.  Food,  Lake,  Life,  Ontario,  Scarcity,  Sunfish. 

The  life  cycle  of  D.  oregonensis  in  a  partial! 
meromictic  lake  was  investigated  during  1966-68 
Three  annual  generations  were  produced  in  each  o 
1967  and  1968  when  conditions  were  optimal.  Ii 
1 966  no  3rd  generation  appeared  and  D.  oregonen 
sis  vanished  in  Sept.,  presumably  after  depositioi 
resting  eggs.  Food  scarcity  is  suggested  as  the  causi 
of  both  slow  summer  development  and  productioi 
of  resting  eggs— Copyright  1971,  Biological  Ab 
stracts.  Inc. 
W7  I -I  2543 


LAKE-DWELLING  OSTRACODA  FROM  THI 
OLIGOCENE  (MELANIENTON)  FROM  HESS1 
(GERMANY), 

G.  Carbonnel,  and  S.  Ritzkowski. 
Arch  Sci  (Geneva).  22(1):  55-8 1.  Illus.  Map  1969 
Identifiers:  Climatology,  Distribution,  Dwelling 
Germany,  Hesse,  Lake,  Limnocythere-Denticulo 
cythcre,  Melanienton,  New  Oligocenc,  Ostracoda 
Palco.  Species,  Subgenus,  Subspecies. 

Thirteen  species  of  oligohaline-lake  Ostracod; 
from  the  Melanienton  (lower  Oligocene)  ii 
northern  Hesse  are  described  and  partly  pictured  ii 
electron  microscope  photographs.  A  sub-genus  o 
Limnocythcrc  (DENT1CULOCYTHERE),  8  nev 
species  (Cytheridella  ritzkowskiana,  L.  ( D.  asymct 
rica,  Cordocythere  prima,  Dolerocypris  al 
lemanicus,  Cypridopsis  cyclocypriformac,  C.  wolfi 
C.  hessani,  Paracandona  trapezoides)  and  2  nev 
sub-species  (llyocypris  brady  proxima,  Cyprinotu: 
tcnuistriatus  straubi)  are  proposed.  Their  strati 
graphical  and  geographical  distribution  is  sketched 
the  palcoclimatological  value  is  discussed— Copy 
right  1971,  Biological  Abstracts,  Inc. 
W7  I- 1  2546 
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ON  THE  STANDING  CROPS  OF  RESTING 
EGGS  OF  CLADOCERA  IN  LAKE  YUNO-KO  IN 
AUGUST,  1965  AND  MAY,  1966,  (IN 
JAPANESE), 

Fisheries  Agency,  Tokyo  (Japan). 

Munenao  Suginome. 

Bull  Freshwater  Fish  Res  Lab  Tokyo.  19  (2):  95- 

102.  Illus.  1969  Engl  summ. 

Identifiers:  Cladocera,  Crops,  Eggs,  Lake,  Resting, 

Standing,  Yuno-Ko. 

With  the  purpose  of  obtaining  from  natural  lakes 
and  marshes  some  'seeds'  of  Cladocera  necessary 
for  the  artificial  mass  culture,  the  standing  crops  of 
resting  eggs  of  Cladocera  was  surveyed  in  Lake 
Yuno-ko,  Nikko—  Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W71-12547 


NEW  SPECIES  OF  MUCOUS  SPORES  (MYX- 
OSPORIDIA)  OF  FISH  IN  SOME  RESERVOIRS 
OF  WESTERN  GEORGIA,  (IN  RUSSIAN), 

T.  N.Chernova. 

Vestn  Zool.  4(2):  60-64.  Illus.  1 970  ;  Engl  summ ). 
Identifiers:  Fish,  Georgia,  Mucous,  Myxidium- 
Schulmani,  Myxobolus-Baueri,  Myxobolus-Cras- 
sus,  Myxosoma-Lomi,  Myxosporidia,  New, 
Parasites,  Reservoirs,  Rutilus-Rutilus,  Scardinius- 
Erythrophthalmus,  Species,  Spores,  Tinca-Tinca, 
USSR,  Western. 

Myxidium  schulmani  was  found  in  the  kidneys  of 
Rutilus  rutilus  (Linne)  and  Scardinius 
srythrophthalmus  (Linne)  from  lakes  Paleostomi 
ind  Japana.  Myxosoma  lomi  was  found  in  the  gills 
ind  kidneys  of  R.  rutilus  (Linne)  from  lake 
Paleostomi.  Myxobolus  baueri  was  found  in  the 
gills,  heart  wall,  urinary  bladder  wall,  kidneys,  gall- 
)laddcr  wall,  liver,  spleen,  swimming  bladder  wall, 
;enital  glands,  intestine  wall  and  vitreous  body  of 
Hnca  tinea  (Linne)  from  lake  Japana.  Myxobolus 
■taws  was  found  in  the  gills  and  intestine  wall  of 
f.  tinea  (Linne)  from  lake  Japana.  (USSR)— Copy- 
ight  1971,  Biological  Abstracts,  Inc. 
W7I-I2548 


HOLOGY  AND  PRODUCTION  OF  EURYCER- 
:US  LAMELLATUS  (O.  F.  M.)  IN  THE  LIT- 
ERAL ZONE  OF  LAKE  NAROCH  (IN  RUS- 

ilAN), 

ielorussian  State  Univ.,  Minsk  (USSR). 

:or  primary  bibliographic  entry  see  Field  05C. 

V71-I2550 


IYGIENIC  CHEMICAL  STUDIES  ON  EF- 
FLUENT WATER:  VI.  FUNDAMENTAL  STU- 
>IES  ON  HYGIENIC  CHEMISTRY  OF 
IRACKISH  LAKE,  (IN  JAPANESE), 

baraki   Prefecture   Inst,   of  Public   Health,   Mito, 

Japan). 

:or  primary  bibliographic  entry  see  Field  05C. 

V7I-I2568 


tELATIONSHIP  OF  THE  REGIME  CHARAC- 
ER1STICS  OF  LAKES  TO  THEIR  AREAS 
Zavisiroost'  rezhimnykh  kharakteristik  ozer  ot  ikh 
okazatelya  ploshchadi), 

Murmansk  Hydrometeorological  Office  ( USSR ). 
'u.  A.  Yelshin. 

leteorologiya  i  Gidrologiya.  No  3,  p  86-89,  March 
•71.  2  fig,  2  tab,  6  ref. 

•escriptors:  "Lakes,  'Limnology,  *Lake 
lorphology,  *Lake  morphometry.  Lake  basins, 
r"ater  levels.  Stage-discharge  relations.  Ice 
reakup.  Lake  ice.  Correlation  analysis.  Regime, 
icntifiers:  *USSR,  Murmansk  Oblast.  Kola  Penin- 
ila.  Ice  phenomena.  Ice  regime.  Coefficient  of 
orrelation. 

•bservations  were  conducted  on  40  lakes  of  the 
ola  Peninsula  to  establish  a  relationship  between 
ie  regime  characteristics  of  the  lakes  and  their 
reas.  The  regime  characteristics  examined  were 
ie  range  of  water-level  fluctuations  and  the  dates 
f  ice  breakup  on  the  lakes.  The  range  of  water- 


level  fluctuations  was  inversely  proportional  to  the 
relation  of  lake  area  to  drainage  area,  expressed  as 
the  lake  area  index  K.  The  coefficient  of  correla- 
tion of  this  relationship  was  0.82.  For  lakes  of  the 
Kola  Peninsula  which  have  relatively  large  drainage 
areas  with  small  water  surface  areas  (K  is  less  than 
0.01  ),  the  long-term  range  of  water-level  changes 
exceeded  230-250  cm  (Lakes  Notozero,  Pulozero, 
and  Murdozero);  when  the  K  values  were  0.1-0.2 
or  more  the  range  of  water-level  changes  was  1 00- 
125  cm  (Lakes  Umbozero,  Munozero  and 
Vyalozero).  The  relationship  of  the  dates  of  ice 
breakup  on  the  lakes  to  the  lake  area  index  was 
well-defined,  with  a  deviation  from  the  line  of  the 
relationship  of  only  1-3  days  when  the  total  dif- 
ference in  the  dates  of  ice  breakup  on  the  lakes  was 
15-20  days.  The  coefficient  of  correlation  of  this 
relationship  was  0.83.  The  relationship  of  the 
regime  characteristics  of  lakes  to  their  areas  makes 
it  possible  to  obtain  data  on  the  regime  of  ungaged 
lakes  with  a  degree  of  reliability  higher  than  that 
obtained  by  direct  analogy.  The  lake  area  index,  a 
relatively  new  concept  in  hydrology,  is  a  charac- 
teristic which  must  be  taken  into  account  in  study- 
ing lakes  and  lake  regimes.  (Josefson-USGS) 
W7  1-J2609 


GEOPHYSICAL  DATA  RELATING  TO  A 
POSSIBLE  PLEISTOCENE  OVERFLOW  OF 
LAKE  BONNEVILLE  AT  GEM  VALLEY, 
SOUTHEASTERN  IDAHO, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-12671 


WINTER  REGIME  OF  RIVERS  AND  LAKES, 

Cold    Regions    Research    and    Engineering    Lab. 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02C. 

W7I-12792 


MATHEMATICAL  SIMULATION  OF  DISPER- 
SION OF  POLLUTANTS  IN  A  LAKE  WITH  ICE 
COVER, 

Calgary  Univ.  (Alberta).  Dept.  of  Chemical  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  05B. 

W71-12797 


A  MODEL  OF  THE  HYDROLOGY  OF  THE 
LAKES  OF  THE  LOWER  GRAND  COULEE, 
WASHINGTON, 

Geological  Survey,  Denver,  Colo. 

I.  Friedman,  and  A.  C.  Redfield. 

Water  Resources  Research,  Vol  7,  No  4,  p  874- 

898,  August  1971.  4  fig,  14  tab,  19  ref. 

Descriptors:  'Mathematical  models,  *Water 
balance,  *Water  chemistry,  *Return  flow,  *Lakcs, 
Washington,  Salinity,  Saline  water  systems,  Colum- 
bia River  Basin,  Evaporation,  Water  management 
(Applied),  Groundwater  movement.  Deuterium, 
Chlorides,  Water  quality  control,  Irrigation  water. 
Tracers,  Stable  isotopes. 
Identifiers:  Grand  Coulee  (Wash). 

The  lakes  that  occupy  the  abandoned  gorge  of  the 
Columbia  River  below  Dry  Falls,  Washington,  were 
formerly  fed  by  groundwater  and  precipitation,  and 
they  lost  water  solely  by  evaporation.  As  a  result 
the  lower  lakes  became  saline.  Since  1951  an  in- 
flow of  irrigation  water  from  the  development  of 
the  Columbia  Basin  Irrigation  Project  has  caused 
the  lakes  to  freshen.  Data  on  the  distribution  of 
deuterium  and  chloride  in  the  system,  on  measure- 
ments of  the  flow  of  water  between  two  of  the 
lakes,  and  on  measurements  of  the  pumpage  were 
used  to  develop  models  of  the  system  for  prcirriga- 
tion  and  postirrigation  periods.  The  models  in- 
dicate the  quantities  of  water  that  entered  each 
lake  from  natural  sources  and  from  the  irrigation 
system  and  that  left  by  evaporation  and  by  flow  or 
seepage  between  the  lakes.  The  quantities  required 
to  maintain  the  balance  of  water  and  chloride  in  the 
several  lakes  and  in  the  system  as  a  whole  and  the 


distribution  of  deuterium  and  chloride  in  the  lake 
waters  may  be  calculated.  At  present  20  million  cu 
m  of  irrigation  water  enters  the  system  annually. 
The  flow  of  water  through  the  lakes  is  1 .7  of  that 
prior  to  irrigation.  Wells  remove  from  the  lakes 
2550  tons  of  chloride  annually,  which  is  25  times 
the  annual  inflow;  this  removal  is  rapidly  reducing 
the  chlorinity  of  Lake  Lenore  and  Soap  Lake.  (K- 
napp-USGS) 
W7I-I2828 


ULTRAVIOLET  COMBUSTION  OF  DIS- 
SOLVED ORGANIC  NITROGEN  COMPOUNDS 
IN  LAKE  WATERS, 

Michigan  State  Univ.,  Hickory  Corners,  W.K.  Kel- 
logg Biological  Station. 

For  primary  bibliographic  entry  see  Field  05A. 
W7 1-12860 


STANDING  CROPS  AND  PRIMARY  PRODUC- 
TIVITY OF  THE  EPIPELON  OF  TWO  SMALL 
PONDS  IN  NORTH  SOMERSET,  U  K, 
Bristol  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-12871 


VISUAL   OBSERVATION   OF   FISH    BENEATH 
THE  ICE  IN  A  WINTERKILL  LAKE, 

Wisconsin  Univ.,  Madison.  Lab.  of  Limnology. 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-12877 


AGE,  GROWTH,  SEX  COMPOSITION,  AND 
MATURITY  OF  WHITE  BASS  IN  BULL 
SHOALS  RESERVOIR, 

Bureau    of  Sport    Fisheries   and    Wildlife,    Fayet- 
teville,  Ark.  South  Central  Reservoir  Investigation. 
Alfred  Houser,  and  Horace  E.  Bryant. 
US  Bur  Sport  Fish  Wildl  Tech  Pap.  (48/49/50/5  1/5 
2):  3-1  I.  Illus.  1970. 

Identifiers:  Age,  Arkansas,  Brass,  Bull,  Composi- 
tion, Growth,  Maturity,  Reservoir,  Roccus- 
Chrysops,  Sex,  Shoals,  USA,  White. 

White  bass  (Roccus  chrysops,  Rafinesque)  in  Bull 
Shoals  Reservoir  were  studied  from  Oct.  1963 
through  Jan.  1966  to  determine  age,  growth,  sex 
composition,  and  maturity.  Average  calculated 
total  lengths  of  females  at  the  end  of  each  year  of 
life  through  6  yr  were  193,338,  400,  427,  44 1 ,  and 
457  mm  and  of  males  185,  320,  344,  397,  413,  and 
443  mm.  Growth  in  Bull  Shoals  is  similar  to  that  in 
other  southern  waters.  Growth  was  faster  but 
lifespan  shorter  than  in  northern  waters.  Females 
outnumbered  males  1.7  to  1.  All  2-yr-old  white 
bass  were  sexually  mature.  Most  males  but  only  a 
few  females  mature  at  I  yr.  Large  fluctuations  in 
year-class  strength  were  evident.  The  1961  and 
1963  year  classes  were  much  stronger  than  those  of 
1962  and  1964.  -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W7  1-1  2907 


FOOD  HABITS  OF  FIVE  CENTRARCHIDS 
DURING  FILLING  OF  BEAVER  RESERVOIR, 

Bureau  of  Sport   Fisheries  and   Wildlife,   Vernal, 
Utah.  Div.  of  Fisheries  Service. 
James  W.  Mullan. 

US  Bur  Sport  Fish  Wildl  Tech  Pap.  (48/49/50/5  I  /5 
2):  3-1 6.  Illus.  1970. 

Identifiers:  Algae,  Arkansas,  Bass,  Beaver,  Blucgill, 
Bryozoans,  Centipedes,  Centrarchids,  Crayfish, 
Earthworms,  Filling,  Food,  Habits,  Insects,  Missou- 
ri, Reservoir,  Slugs,  Snakes,  Sowbug,  Spiders,  Sunf- 
ish.USA. 

Stomach  contents  were  examined  from  1886  lar- 
gemouth  bass,  334  spotted  bass,  1 689  bluegills,  9 1 8 
green  sunfish,  and  579  longear  sunfish  from 
shoreline  areas  of  Beaver  Reservoir  during  2  of  the 
1st  3  yr  of  filling.  Quality  and  quantity  of  food  by 
seasons  and  size  groups  (A50,  50-1  I,  101-200,  and 
S200  mm  in  total  length  (TL))  is  related  to 
abundance    of    the     principal     forage.     Greatest 
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volumes  of  food  were  found  in  winter-spring 
months  when  water  level  rose  and  inundated  soils 
for  the  1st  time;  terrestrial  earthworms,  insects, 
slugs,  spiders,  centipedes,  sowbugs,  and  work 
snakes  were  major  foods  in  these  seasons,  particu- 
larly offish  101-200  mm  TL  Except  for  the  larger 
bass,  fish  had  smallest  volumes  in  stomachs  in  late 
fall,  following  a  decline  that  began  when  water 
levels  stabilized  in  June.  In  early  summer,  lar- 
gemouth  and  spotted  bass  more  than  SO  mm  TL  fed 
mostly  on  young-of-year  thread  Tin  and  gizzard 
shad,  and  sunfishes  fed  on  aquatic  insects.  As 
summer  progressed  to  fall,  the  larger  bass  had  more 
crayfish,  sunfish,  black  bass,  and  bullheads  in  their 
diets,  and  the  smaller  bass  shifted  to  aquatic  in- 
sects, microcrustaceans,  and  terrestrial  insects. 
Minor  use  of  fish  as  food  by  larger  sunfishes  also 
declined;  bluegills  depended  more  on  terrestrial  in- 
sects, crustaceans,  snails,  bryozoans,  algae,  and 
plant  detritus;  green  sunfish  more  on  aquatic  in- 
sects, crayfish,  and  algae;  and  longear  sunfish  more 
on  aquatic  insects,  algae,  and  plant  detritus  -Copy- 
right 197 1 ,  Biological  Abstracts,  Inc. 
W7 1-12908 


LEACHING  LOSSES  OF  NITROGEN  AND 
POTASSIUM  IN  POLDERS  RECLAIMED  FROM 
LAKE  USSEL, 

IJsselmeerpolders  Development  Authority,  Kam- 
pen  (Netherlands).  Biology  Lab. 
D.  A.  Van  Schreven. 
Plant  Soil.  33  (3):  629-643.  Map.  1970. 
Identifiers:  Ijssel,  Lake,  Leaching,  Losses,  Nether- 
lands, Nitrogen,  Polders,  Potassium,  Reclaimed. 

Mineral  losses  were  estimated  at  regular  intervals 
by  determining  the  amounts  of  soluble  N  and  K  in 
the  water  admitted  by  locks  and  inlets  and 
discharged  by  pumping  stations  and  subtracting  N 
and  K  added  in  the  rain.  From  1959  to  1966  the  net 
annual  losses  of  N  in  the  discharged  water  in  East- 
ern Flevoland  ranged  from  18.9  to  33.2  kg  N/ha.;  in 
the  North  Eastern  polder  annual  losses  ranged  from 
16.7  to  33.2  (average  22.1)  kg  N/ha.  Rainfall 
added  annually  between  4.8  and  1 1 .8  (average  8.6) 
kg  N/ha  to  both  polders.  Net  losses  from  Eastern 
Flevoland  ranged  from  9.2  to  21.9  kg/ha  and  from 
the  North  Eastern  polder  from  10.1  to  24.0  kg 
N/ha,  annually.  Drainage  water  contained  prin- 
cipally nitrate  N,  whereas  the  discharged  water  in 
many  cases  contained  both  ammonium  and  nitrate 
N,  and  often  more  ammonium  than  nitrate, 
presumably  because  the  composition  of  the  mineral 
N  in  the  waterways  is  changed  by  the  growth  and 
death  of  algae.  From  1962  to  1966  the  discharged 
water  removed  K  from  the  Eastern  Flevoland 
polder  in  amounts  ranging  from  105  to  226  kg  K/ha 
annually;  from  the  North  Eastern  polder,  47-71  kg 
K/ha/yr.  The  rain  added  from  4.5  to  10.7  kg  K/ha 
annually  to  both  polders.  Net  losses  from  Eastern 
Flevoland  ranged  from  99  to  2 1 9  kg  K/ha  and  from 
the  North  Eastern  polder  from  4 1  to  67  kg  K/ha  an- 
nually.—Copyright  1971,  Biological  Abstracts,  Inc. 
W7I-12945 


THE    DISTRIBUTION    OF   SULPHUR    IN    THE 
MUD  OF  LAKE  VICTORIA, 

Rothamsted     Experimental     Station,     Harpcnden 
(England). 

C.  Bloomfield,  G.  Brown,  and  J.  A.  Catt. 
Plant  Soil. 33(2):  479-481.  1970. 
Identifiers:  Distribution,  Lake,  Mud,  Sulfur,  Tan- 
zania, Victoria. 

Re-examination  of  the  mud  showed  the  presence  of 
pyrite.  Pyritic  and  organic  S  were  not  distinguished 
by  the  method  used.  The  organic  S  content  of  the 
mud  is  much  less  than  previously  reported.— Copy- 
right 197  I ,  Biological  Abstracts,  Inc. 
W7I-I2946 


DINEMA  AMOEBOIDALE  SP.  N.,  DINEMA 
VIOLENTUM  SP.  N.  AND  DINEMA 
DISPICATUM  SP.  N.  (EUGLENOIDINA). 
PARASITES  OF  COPEPODA  IN  LAKES  IN  THE 


ENVIRONMENT    OF    VILNIUS    (LITHUANIAN 

SSR), 

Polish   Academy   of  Sciences,   Warsaw.    Inst,   of 

Parasitology. 

W.  Michajlow. 

Bull  Acad  Pol  Sci  Ser  Sci  Biol.  18  (2):  1 1  l-l  14.  II- 

lus.  1970. 

Identifiers:     Copepoda,    Cycles,     Dinema-Amoe- 

boidale,  Dinema-Dispicatum,  Dinema-Violentum, 

Environment,  Euglenoidina,  Lakes,  Larvae,  Life, 

Lithuanian-SSR,  New,  Parasites,  Species,  Vilnius. 

These  3  new  species  of  Dinema,  parasitize 
Copepoda  larvae  from  the  lake  plankton.  D.  amoe- 
boidale  begins  its  life  cycle  in  the  nauplial  eye  of 
larvae  and  after  their  destruction  it  emerges  active- 
ly from  their  remains.  As  a  flagellate  from  D. 
violentum  already  undertakes  movements  in  still 
living  larvae.  D.  dispicatum,  however,  passively 
abandon  the  remains  of  larvae.  The  3  spp.  have 
similar  life  cycle,  the  stages  of  which  last  nearly  the 
same  time,  2  infest  the  same  hosts,  but  differ  con- 
siderably morphologically. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-130I5 


DATA  ON  THE  EPIPHYTIC  ALGAE  OF  THE 
NEUSIEDLER  LAKE  (AUSTRIA,  HUNGARY), 

Vienna  Univ.  (Austria).  Botanisches  Institut  und 
Botanischer  Garten. 
Lothar  Geitler. 

Osterr  Bot  Z.  1 1 8  ( 1 ):  1 7-29.  Illus.  1 970. 
Identifiers:  Algae,  Apistonema-Expansum,  Austria, 
Charaesiphon-Subeaqualis,    Epiphytic,     Hungary, 
Lake,    Neusiedler,    New,    Porphyridium-Griseum, 
Species. 

A  new  Cyanophyceae,  Charaesiphon  subaequalis 
sp.  nov.,  a  new  Chrysotrichales,  Apistonema  ex- 
pansum  sp.  nov.  and  a  new  Rhodophyceae, 
Porphyridium  griseum  sp.  nov.  all  found  in  Neusie- 
dler Lake  are  described.  Some  other  algae  are  also 
described.— Copyright  1971,  Biological  Abstracts, 
Inc. 
W71-I3017 


A    COMPARATIVE    STUDY    OF    THE    FOOD 

HABITS  OF  MICRALESTES  ACUTIDENS  AND 

ALESTES      DAGETI      (PISCES:CHARACIDAE) 

FROM    THE    NORTHERN    BASIN    OF    LAKE 

CHAD, 

A.  H.  Robinson,  and  Patricia  J.  Robinson. 

Bull  Inst  Fondam  Afr  Noire  Ser  A  Sci  Natur.  3 1 

(3):  95  1-964.  Illus.  Map.  1969. 

D 

Identifiers:  Alestes-Dageti,  Basin,  Chad, 
Characidae,  Comparative,  Food,  Habits,  Insects, 
Lake,  Micralestes-Acutidens,  Northern,  Pisces, 
Plankton,  Stomach. 

A  number  of  specimens  of  M.  acutidens  (Peters) 
and  A.  dageti  Blache  and  Miton 
(Pisces:Characidae)  were  examined  in  collections 
from  inshore  and  offshore  areas  in  the  northern 
basin  of  Lake  Chad.  Analysis  of  stomach  contents 
indicated  that  offshore  populations  of  both  species 
were  feeding  on  plankton,  but  the  composition  of 
the  diets  differed  considerably.  Inshore  populations 
were  feeding  on  a  wider  range  of  food  items  includ- 
ing planktonic  organisms,  benthic  and  insect 
material.  The  diets  of  the  2  spp.  differed  less  in 
relative  composition.  Micralestes  taken  at  intervals 
during  24  hr  period  at  a  single  location  showed 
changes  in  stomach  contents.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W7I-I3020 


SOME  PROBLEMS  OF  THE  ECOLOGY  OF 
BENTHIC  NEMATODES  (NEMATODA)  OF 
MIKOLAJSKIE  LAKE, 

Polish    Academy   of  Sciences,    Warsaw.    Inst,    of 

Zoology. 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-I3023 
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PRIMARY    PRODUCTION    IN    ALASKA    TL 
DRA  LAKES, 

Skidmore  Coll.,  Saratoga  Springs,  N.Y. 

H.  H.  Howard,  and  G.  W.  Prescott. 

Amer  Midland  Natur.  85  ( 1 ):  108-123.  Map.  197 

Identifiers:  Alaskan,  Lakes,  Primary,  Products 

Tundra. 

Primary  production  studies  of  tundra  lakes  of  t 
Brooks  Range  and  coastal  plain  reveal  2  prodi 
tion  types.  Most  lakes  had  a  very  low  mean  ri 
(20-44  mg  C/cu  m/24  hr),  whereas  shallow  (ca 
m  maximum  depth)  lakes  of  the  coastal  plain  h 
very  high  values  (223-285  mg  C/  cu  m/24  hr).  T 
lakes  may  be  productive  for  up  to  8  mo.  but  t 
period  may  be  as  short  as  4  mo.  in  lakes  that  fre« 
to  the  bottom.  No  production  was  detected  in  a 
lake  from  Dec.  through  March,  though  sunlight  v 
available  from  mid-Jan.  The  highest  producti 
rates  occurred  after  the  period  of  maximum  rad 
tion  either  under  the  ice  (June)  or  when  lakes  w« 
open  (July-Sept.). -Copyright  1971,  Biological  A 
stracts,  Inc. 
W71-13032 


THE  MILLER  METHOD  FOR  OXYG1 
DETERMINATION  APPLIED  TO  SALH 
LAKES, 

Monash    Univ.,    Clayton    (Australia).    Dept. 

Zoology. 

K.  F.  Walker,  W.  D.  Williams,  and  U.  T.  Hammer 

Limnol  Oceanogr.  15  (5):  814-815.  1970. 

Identifiers:      Applied,      Determination,      Laki 

Method,  Miller,  Oxygen,  Saline. 

Winkler's  method  for  02  analysis  is  ineffective 
saline  waters  with  sufficient  carbonate  to  cause  i 
fervescence  after  acidification.  Miller's  methi 
does  not  involve  acid  and,  although  less  precise, 
effective  in  well-oxygenated  waters;  it  is  limited 
Ca/Mg  interference  where  EDTA  hardness  is  S  c 
200  meq  Ca  sq  ../liter.-Copyright  1971,  Biologic 
Abstracts,  Inc. 
W71-13034 


NOTES  ON  QUANTITATIVE  SAMPLING  C 
NATURAL  POPULATIONS  OF  PLANKTON1 
ROTIFERS, 

Cornell  Univ.,  Ithaca,  N.Y.  Section  on  Ecology  ai 

Systems. 

Gene  E.  Likens,  and  John  J.  Gilbert. 

Limnol  Oceanogr.  15  (5):  816-820.  1970. 

Identifiers:    Filter,    Funnel,    Natural,    Planktoni 

Populations,  Quantitative,  Rotifers,  Sampling. 

Water  samples  from  Mirror  Lake,  New  Hampshii 
were  concentrated  with  a  transparent  filtering  fu 
nel  fitted  with  different-sized  mesh  screening.  Tl 
commonly  used  No.  20  (75-micro  mesh)  plankk 
netting  gave  significantly  low  numbers  of  i 
dividuals  and  biased  egg  ratios  for  natural  popul 
tions  of  plankton  rotifers  in  the  lake.-Copyrig 
1971,  Biological  Abstracts,  Inc. 
W7I-13035 


PREDATOR-PREY  RELATIONSHIPS  AN 
PREDATION  RATES  FOR  CRUSTACEA 
ZOOPLANKTERS  FROM  SOME  LAKES  I 
WESTERN  CANADA, 

Calgary  Univ.  (Alberta).  Canadian  Wildlife  Se 

vice. 

R.  Stewart  Anderson. 

CanJZool.  48(6):  1229-1240.  Illus.  1970. 

Identifiers:   Brachinecta-Gigas,  Canada  Canniba 

ism,    Crustacean,    Cyclops-Bicuspidatus-Thoma: 

Cyclops-Vernalis,       Diaptomus-Arcticus,       Dia| 

tomus-Nevadensis,    Diaptomus-Shoshone,    Lake 

Plankters,  Predation,  Predator,  Prey,  Rates,  Rel; 

tionships,  Rotifers,  Western,  Zoo. 

Experimental  studies  on  Diaptomus  shoshone,  I 
arcticus,  D.  nevadensis,  cyclops  bicuspidati 
thomasi,  C.  vernalis,  and  Branchinecta  gigas  sho 
that  these  predatory  species  can  capture  and  e; 
many  prey  species  of  various  sizes.  B.  gig: 
probably  combines  raptorial  with  filter  feeding  an 
can  eat  150  or  more  smaller  crustaceans  per  da; 
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Adult  D.  shoshone,  D.  arcticus,  and  D.  nevadensis 
eat  up  to  12  or  more  cyclopoids  or  diaptomids  per 
day.  Rotifers  are  also  preferred  prey.  Predation 
rates  are  inversely  proportional  to  prey  size.  Can- 
nibalism probably  causes  the  uniformity  in  body 
size  and  instar  of  predaceous  diaptomids  in  some 
populations.  C.  vernalis  and  C.  b.  thomasi  can  eat  6 
or  more  prey  animals  daily,  depending  on  the  size 
of  the  prey.  Predaceous  diaptomids  and  cyclopoids 
will  eat  the  same  prey  species  at  rates  which  are  in- 
fluences more  by  hunger  than  by  abundance  of 
prey.  Furthermore,  each  species  is  a  potential 
predator  on  the  other,  where  the  role  of  predator  or 
prey  is  determined  by  the  relative  size  or  instar  of 
the  2  groups.  Hence,  codominance  of  the 
Eooplankton  by  predaceous  diaptomid  and  cyclo- 
joid  species  is  unlikely. -Copyright  1971,  Biologi- 
:al  Abstracts,  Inc. 
(V7I-13095 


ASPECTS  OF  THE  LIMNOLOGY  OF  FIVE 
SMALL  RESERVOIRS  IN  NEW  SOUTH 
WALES, 

vlonash    Univ.,    Clayton    (Australia).     Dept.    of 

Zoology. 

■or  primary  bibliographic  entry  see  Field  05C. 

(V71-13096 


ALKALINE  PHOSPHATASES  AND 

PHOSPHORUS  AVAILABILITY  IN  LAKE  KIN- 
■KET, 

(inneret  Limnology  Lab.,  Tiberias  (Israel), 
•or  primary  bibliographic  entry  see  Field  05C. 
W7I-I3097 


rHE  MORPHOMETRY  OF  SHIELD  LAKES  IN 
SASKATCHEWAN. 

Saskatchewan  Fisheries  Lab.,  Saskatoon. 

jordon  D.  Koshinsky. 

-imnol  Oceanogr.   15  (5):  695-701.  Illus.  Maps. 

1970. 

dentifiers:      Canada,      Environment,      Geologic, 

.akes,  Morphometry,  Saskatchewan,  Shield. 

rforphometric  data  are  presented  for  68  lakes  on 
he  Precambrian  Shield  in  Saskatchewan.  The  lakes 
lave  a  wide  range  of  surface  dimensions  but  share  a 
:ommon  history  and  a  distinctive  geologic  environ- 
nent.  Basin  form,  insulosity,  and  lake  configura- 
ion  are  examined  in  relation  to  lake  areas  and  are 
bund  to  be  dependent.  The  nature  of  this  depen- 
lency  is  linked  to  characteristics  of  lake  origin  and 
jeology  peculiar  to  the  shield  region.— Copyright 
971,  Biological  Abstracts,  Inc. 
V71-13098 


:hemistry  and  ORIGIN  OF  FRESHWATER 

EPROM  ANG  ANESE  CONCRETIONS, 
:londa  State  Univ.,  Tallahassee.  Dept.  of  Oceanog- 
aphy. 

lobert  C.  Hariss,  and  Arthur  G.  Troup, 
.imnol  Oceanogr.  15  (5):  702-712.  Illus.  1970. 

)escriptors: 

dentifiers:  Chemistry,  Concretions,  Electron,  Fer- 

o.  Fresh,  Manganese,  Origin,  Probe,  Water. 

rerromanganese  concretions  from  Grand  Lake  and 
Ship  Harbour  Lake  in  Nova  Scotia  and  Mosque 
.ake  in  Ontario  are  most  common  in  water  0.5  to  2 
n  deep.  X-ray  diffraction  studies  show  the  fer- 
omanganesc  portions  of  the  concretions  to  be 
imorphous.  Petrographic  and  electron  probe  stu- 
lies  of  the  ferromanganese  material  reveal  chemi- 
:al  banding  of  Fe  and  Mn.  Bulk  chemical  analyses 
ndicate  that  the  Fe:Mn  ratios  of  concretions  from 
lifferent  sites  within  a  single  lake  are  similar, 
whereas  concretions  from  different  lakes  have 
:haracteristic  Fe:Mn  ratios.  Trace  elements  con- 
centrations are  different  in  different  lakes  and  are 
[enerally  several  orders  of  magnitude  less  than 
hose  of  oceanic  nodules.— Copyright  1971,  Biolog- 
cal  Abstracts,  Inc. 
V71-I3099 


INCORPORATION  OF  ORGANIC  CARBON  BY 
DAPHNIA  PULEX 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-I3100 


21.  Water  in  Plants 


TWELFTH  PROGRESS  REPORT  OF  THE  HUM- 
BOLDT RIVER  RESEARCH  PROJECT, 

Nevada     Dept.     of    Conservation     and     Natural 
Resources,  Carson  City.  Div.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  02D. 
W71-12282 


LOCAL  SNOW  DISTRIBUTION  IS  NOT  A 
FUNCTION  OF  LOCAL  TOPOGRAPHY  UNDER 
CONTINUOUS  TREE  COVER, 

Canadian  Forestry  Service,  Edmonton  (Alberta). 
For  primary  bibliographic  entry  see  Field  02C. 
W71-12428 


THE  EFFECT  OF  FERTILIZATION  AND  IR- 
RIGATION ON  THE  BIOLOGICAL  CHARAC- 
TERISTICS OF  SOME  MEADOW  HERBS  (IN 
RUSSIAN), 

R.  N.  Semagina. 

Byull  Mosk  Obshchest  Ispyt  Prir  Otd  Biol.  75  (5): 

99-104.  1970.  (Engl.  summ.). 

Descriptors:       "Crop      production,      'Irrigation, 
•Grasslands,  Arid  lands,  *  Plant  physiology. 
Identifiers:      Biological,      Fertilization,     Festuca- 
Pratensis-M,  Herbs,  Meadow,  Phleum-Pratense-M, 
Trifolium-Pratense-D,Trifolium-Repens-D. 

Mixed  sowings  on  temporary  pastures  in  dry  valleys 
were  studied.  A  maximum  mobilization  of  biologi- 
cal potentialities  (number  of  shoots  per  sq.  m  and 
per  area  of  leaf  surface)  was  achieved  for  Phleum 
pratense  L.  with  N  fertilizers,  for  Trifolium 
pratense  L.  with  P-K  fertilizers,  and  with  irrigation 
and  fertilizers  for  Festuca  pratensis  Huds,  and 
Trifolium  repens  L.— Copyright  1971,  Biological 
Abstracts,  Inc. 
W7I-I2480 


SUBSTRATE  MOISTURE  LEVELS  FOR  GER- 
MINATION TESTING  OF  SOME  AGRICUL- 
TURAL SEEDS, 

Instituto  Biologico,  Sao  Paulo  (Brazil). 

For  primary  bibliographic  entry  see  Field  03F. 

W71-12483 


EFFECTS    OF    SOIL-MOISTURE    STRESS    ON 

THE  YIELD  AND  QUALITY  OF  FLOUR  FROM 

WHEAT  (TRITICUM  AESTIVUM  L.), 

Arizona  Univ.,  Tucson.  Agricultural  Experiment 

Station. 

For  primary  bibliographic  entry  see  Field  03F. 

W71-I2485 


INFLUENCE  OF  SOIL  WATER  REGIMES  ON 
THE  GROWTH  AND  NUTRIENT  UPTAKE  BY 
RICE  (ORYZA  SATIVA), 

Indian  Inst,  of  Tech.,  Kharagpur. 

For  primary  bibliographic  entry  see  Field  03  F. 

W7  1-12486 


EFFECT  OF  THE  CHLORCHOLINECHLORIDE 
(CCC)  ON  WINTER  WHEAT  YIELDS,  (IN  BUL- 
GARIAN), 

Higher  Inst,  of  Rural  Economics,  Sofia  (Bulgaria). 
For  primary  bibliographic  entry  see  Field  03F. 

W7I-I2487 


YIELD-DETERMINING  PROCESS  ANALYSIS 
AND  APPLICATION  TO  LOWLAND  RICE, 
YIELD-PREDICTION  AND  CULTURAL  IM- 
PROVEMENT: XCV.  NITROGEN  DEFICIENCY 
EFFECTS  IN  MIDDLE  GROWTH  PERIOD  ON 


PHYSIOLOGICAL  ACTIVITY  OF  RICE  PLANT 
ROOTS, 

National    Inst,    for   Agricultural   Science,   Tokyo 

(Japan). 

Takafumi  Hoshino,  Seizo  Matsushima,  and  Akio 

Matsuzaki. 

Proc  Crop  Sci  Soc  Jap.   39  (3):   337-342.  Illus. 

1970.  (In  Jap.  with  Engl.  summ.). 

Descriptors:   *  Plant  physiology,  Nitrogen,   *Crop 
production,  Nutrient  requirements,  *Root  zone, 
identifiers:  Deficiency,  Growth,  Lowland,  Middle, 
Prediction,  Rice-M,  Roots,  Yields. 

In  water  cultures  the  physiological  activity  of  the 
roots  increase  with  an  increasing  amount  of  air  and 
a  decreasing  amount  of  S04  in  the  medium.  In  the 
absence  of  N,  root  activity  goes  down  considerably. 
When  the  N  supply  is  reduced  to  one  fifth  or  one 
tenth  of  the  normal  level,  root  activity  goes  down 
very  slightly.  In  soil  culture  or  under  field  condi- 
tions, varying  the  N  supply  hardly  depresses  root 
activity.  The  root  activity  seems  to  be  influenced  by 
the  kinds  of  soil ,  drainage  and  methods  of  watering. 
Depression  of  root-activity  by  N  deficiency  in  the 
middle  growth  period  (69-92  in  leaf-number  index, 
43-20  days  before  heading)  can  hardly  be  recog- 
nized under  actual  field  conditions,  because  the  N 
supply  is  interrupted  completely  only  in  very  few 
cases  and  the  soil  is  usually  aerated  by  the  practice 
of  drying  up  the  soil  at  that  time.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-12488 


MICROFLORA  OF  THE  THERMAL  SPRINGS 
IN  NIAKA  BANJA,  (IN  SERBO  CROATIAN), 

N.A. 

Ljubica  Petrovska. 

Fragm  Balcan  Mus  Macedonici  Sci  Natur.  7  (4): 

21-30.  Illus.  1969.  (Ger.  summ.). 

Descriptors:  'Microorganisms,  'Thermal  springs, 
'Water  temperature. 

Identifiers:  Calothrix-EIenkinii,  Chantrantransia- 
Chalybea,  Chlorella-Sp,  Cosmarium-Laeve,  Dac- 
tylococcopsis-Rupestris,  Flora,  Gloeocapsa-Spp, 
Gongrosira-Incrustans,  Niska-Banja,  Oscillatoria- 
Princeps-Var-Tenuis,  Phormidium-Spp,  Synedra- 
Ulna,  Yugoslavia. 

The  waters  of  these  Yugoslavian  thermal  springs 
belong  to  the  group  of  radioactive  homeothermic 
springs,  which  are  characterized  by  a  composition 
of  Ca  and  carbonates.  The  thermal  springs  are  for 
the  most  part  inclosed  in  bath  complexes  so  that 
conditions  for  the  development  of  the  original  ther- 
mal vegetation  do  not  exist.  Species  of  the  groups 
Cyanophyceae,  Chlorophyceae,  Diatomeae  and 
Rhodophyceae  were  found  and  described.  They 
are:  Dactylococcopsis  rupestris,  Gloeocapsa  punc- 
tata, G.  minuta,  Calothrix  elenkinii,  Oscillatoria 
princeps,  O.  okenii,  Phormidium  tenue,  P.  am- 
biguum  f.  majus,  P.  corium,  Chlorella  sp.  Gon- 
grosira  incrustans,  Cosmarium  laeve,  Synedra  ulna 
and  Chantrantransia  chalybea  var.  thermalis.  A 
new  variety  of  Oscillatoria  princeps  was  found  (var. 
tenuis),  which  deviates  from  the  species  type  by  the 
much  smaller  width  of  the  trichome.  A  comparison 
of  the  microflora  of  Niska  Banja  with  that  of  the 
thermal  springs  of  Macedonia  (Greece)  shows  the 
greatest  similarity  with  the  microflora  of  Katlanov- 
ska  Banja.  The  springs  of  these  2  areas  are  charac- 
terized by  a  composition  of  Ca  and  carbonates  and 
have  similar  temperature  conditions.  This  indicates 
that  chemical  composition  and  the  water  tempera- 
ture are  the  most  important  factors  influencing 
thermal  alga  associations. -Copyright  197  1 ,  Biolog- 
ical Abstracts,  Inc. 
W71-12491 


DESMIDIACEAE  IN  THE  BENTHOS  OF  THE 
KRASNOZNAMENSKAYA  IRRIGATION 

SYSTEM  CANAL  (IN  UKRANIAN), 

Akademiya       Nauk       URSR,       Kiev.        Instytut 

Hidrobiologii. 

Y.  H.  Karpezo. 

Ukr  Bot  Zh,  27  (4):  468-472,  1970  (Engl  summ). 
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Field  02— WATER  CYCLE 
Group  21— Water  in  Plants 


Descriptors:  'Benthos,  'Irrigation  canals,  'Silting, 
'Calcium  carbonate. 

Identifiers:  Closterium,  Cosmarium,  Desmidiaceae, 
Docidium,  Krasnoznamenskaya,  Penium,  Pleu- 
rotaenium,  Staurastrum,  USSR. 

A  total  of  33  spp.  and  varieties  of  Desmidiaceae  in- 
cluded 15  spp.  and  2  var.  of  Cosmarium,  10  spp.  of 
Closterium,  5  spp.  of  Staurastrum  and  I  spp  each 
from  Penium,  Docidium  and  Plcurotacnium.  The 
maximum  density  of  Desmidiaceae  was  noted  in 
the  terminal  sections  of  the  canal  which  were  used 
for  1-1.5  vegetational  periods.  Smaller  quantities 
occurred  after  usage  for  2  yr,  probably  due  to  silt- 
ing and  CaC03  deposits.— Copyright  197  1 ,  Biologi- 
cal Abstracts,  Inc. 
W7I-I2492 


THE  TRANSFORMATION  OF  ENERGY  BY  A 
STREAM  DETRITIVORE,  PTERONARCYS 
SCOTTI  (PLECOPTERA), 

Buckncll  Univ.,  Lewisburg,  Pa.  Dcpt.  of  Biology. 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-I2493 


HYDROBIOLOGICAL  AND  ICHTHYOLOGI- 
CAL  RESEARCHES  ON  THE  VILSAN  RIVER, 
AN  AFFLUENT  OF  THE  ARGES  (IN  RUMANI- 
AN), 

Societatea  de  Stiintc  Naturalc  si  Geograflc  din 
R.S.R.,  Bucharest. 

For  primary  bibliographic  entry  see  Field  05C. 
W7I-I2501 


THE  RESISTANCE  TO  DESICCATION  OF  TEN 
SPECIES  OF  TROPICAL  MOSSES, 

Nanyang  Univ.,  Singapore.  Dept.  of  Biology. 
Anne  Johnson,  and  P.  Kokila. 
Bryologist.  73  (4):  682-686.  1970. 

Descriptors:  'Mosses,  'Niches,  'Plant  physiology, 
'Humid  areas,  'Tropical  regions.  Resistance. 
Identifiers:  Bryum-Coronatum,  Calympercs- 
Dozyanum,  Calymperes-Longifolium,  Desiccation, 
Dicranodontium-Nitidum,  Fissidens-Crassincrvis, 
Humidity,  Leucobryum-Sanctum,  Leucophanes- 
Octoblcpharoidcs,  Neckcropsis-Lepinca,  Pclcki- 
um-Velatum,  Scmibarbula-Orientalis. 

Bryum  coronatum,  Neckcropsis  lepinca,  Leu- 
cophanes  octoblepharoides,  Dicraodontium 
nitidum,  Pelekium  velatum,  Semibarbula  orientalis, 
Calympercs  dozyanum,  C  longifolium,  Fissidens 
crassinervis,  and  Lcucobryum  sanctum  were  ex- 
posed to  a  range  of  humidities  from  76%  to  10%  for 
4  hr  and  then  allowed  24  hr  to  recover.  These 
mosses  fell  into  2  groups;  those  with  high  resistance 
to  desiccation  and  those  with  low  resistance  Those 
of  the  1st  group  may  be  found  in  ecological  niches 
of  low  humidity  in  the  tropical  forest. --Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-I25K) 


LEAF-FALL  IN  A  TROPICAL  RAIN  FOREST, 

Queen's  Univ.,  Belfast  ( Northern  Ireland ).  Dept.  of 

Agricultural  Chemistry. 

I.  S.  Cornforth. 

J  ApplEcol.  7(3):  603-608.  Illus,  1970. 

Descriptors:  'Forest  management,  'Leaves, 
'Decomposing  organic  matter,  'Tropical  regions, 
'Rain  forests,  'Nutrients,  Nitrogen,  Phosphorus, 
Potassium,  Magnesium,  Calcium. 
Identifiers:  Cycling,  Leaf-fall,  Mora-excelsa-D, 
Seasonality,  Trinidad. 

Leaf-fall  was  measured  at  monthly  intervals  in  the 
Mora  excclsa  rain  forests  of  Trinidad.  Leaf-fall 
fluctuated  throughout  the  year,  being  heavy  from 
Aug  -Oct.  and  again  from  Feb. -April,  the  later 
period  coincided  with  the  dry  season  when 
evapotranspiration  exceeded  rainfall.  Approxi- 
mately 7000  kg  leaves/ha  fell  in  a  year;  these  con- 
tained 60  kg  N,  3  kg  P.  I  1  kgK,65  kgCaand  15  kg 
Mg  Although  small  in  relation  to  total  nutrient 
reserves  in   the  forest   litter  and  surface  soil,  the 


rapid  decomposition  of  fallen  leaves  (0.45%/day)  is 
believed  to  be  important  in  supplying  nutrients  for 
subsequent  tree  growth,  since  the  feeding  roots  of 
mora  are  restricted  to  the  litter  layer  and  the  sur- 
face 5-8  cm  of  soi— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W7I-I25I6 


THE  HORIZONTAL  STRUCTURE  OF  REED 
STANDS  (PHRAGMITES  COMMUNIS)  AND  ITS 
RELATION  TO  PRODUCTIVITY, 

Ceskoslovenska  Akadcmic  Ved,  Prague   Botanicky 

Ustav. 

Josef  PetrOndok. 

Preslia  (Praha).  42  (3):  256-261 .  Illus,  1970. 

Identifiers:      Contagious,      Density,      Distribution, 

Horizontal,      Pattern,      Phragmites-Communis-M, 

Productivity,     Recd-M,     Relation,     Size,     Stands, 

Structure. 

Measurements  along  a  transect  through  littoral 
stands  of  P.  communis  showed  that  productivity 
and  density  are  positively  correlated.  The  density  in 
these  stands  decreases  from  the  shore.  This 
gradient  can  be  attributed  to  the  accumulation  of 
old  plant  parts,  producing  more  organic  material  in 
some  regions  of  the  stand.  The  spacing  of  in- 
dividuals is  contagious,  the  dimensions  of  the  pat- 
tern are  examined  by  block  size  analysis.  Clumping 
is  most  pronounced  in  the  most  productive  plots- 
Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W7I-I2517 


CHANGE  IN  THE  PHYSICOCHEMICAL  PRO- 
PERTIES OF  WATERS  IN  THE  KIEV  RESER- 
VOIR AND  THEIR  EFFECT  ON  THE  PRODUC- 
TIVITY OF  PINE  (PINUS  SYLVESTRIS  L.) 
FORESTS  (IN  UKRANIAN), 
Akadcmiya  Nauk  URSR,  Kiev.  Institut  Botaniki. 
I.  O.  Davydenko. 

Ukr  Bot  Zh.  274  (4):  528-530.  Illus,  1970  (Engl 
sum). 

Identifiers:  Forests,  Kiev,  Physicochemical,  Pinc-G, 
Pinus-Sylvestris-G,  Productivity,  Reservoir,  USSR, 
Waters. 

The  effect  of  flooding  by  waters  of  the  Kiev  Reser- 
voir on  the  natural  regeneration  of  P.  sylvestris  L. 
on  a  sandy  island  was  studied.  Self-sowing  of  P.  syl- 
vestris L.  which  was  observed  in  1965,  a  year  be- 
fore final  flooding  of  the  reservoir,  survived  up  to 
1 969  in  the  littoral  zone— Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W71-125I9 


ECOLOGICAL  STUDY  OF  FUMARIA  VAIL- 
LANTII  LOIS  IN  THE  LANGUEDOC  REGION: 
I.  THE  EDAPHIC  FACTORS, 

Montpellicr  Univ.  (France).  Faculty  of  Phyarmacy. 
J.  Susplugas,  M.  Lalaurie,  G.  Privat,  and  J.  Berlan. 
Trav  Soc  Pharm  Montpellier.  30  (2):  85-95.  Illus, 
1970. 

Identifiers:  Clays,  Ecological,  Edaphic,  France,  Fu- 
maria-Officinalis-D,  Fumuria-Parviflora-D,  Fu- 
maria-Vaillantii-D,  Languedoc,  Moisture,  pH,  San- 
dy. 

The  edaphic  characteristics  of  favored  sites  are 
emphasized,  the  majority  are  situated  in  vineyards. 
This  species  grows  vigorously  and  abundantly  on 
exposed,  moderately  moist,  sandy-clayey  soils 
where  the  pH  is  around  neutrality.  Its  strict  require- 
ments cause  it  to  be  less  widespread  than  invading 
species  such  as  E.  officinalis  L.  or  F.  parviflora 
Lmk— Copyright  1971,  Biological  Abstracts,  Inc. 
W7  1-1  2520 


ECOLOGICAL  STUDY  OF  FUMARIA  VAIL- 
LANTII  LOIS.:  II.  INFLUENCE  OF  CLI- 
MATOLOGICAL  FACTORS  ON  ITS  GERMINA- 
TION AND  VEGETATION  IN  LANGUEDOC, 

J.  Berlan,  J.  Susplugas.  and  M.  Lalaurie. 
Trav  Soc  Pharm  Montpellicr.  30  (2):  97-104.  1970. 
Identifiers:  Climate,  Climatological,  Development, 
Ecological,  Edaphic,  France,  Funiaria-Vaillantii-D, 
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Germination,  Humidity,  Languedoc,  Temperalun 
Vegetation. 

While  edaphic  factors  have  a  limiting  effect  on  til 
area  of  distribution  of  stations  of  F.  vaillantu,  cl 
matic  factors  which  apparently  interact  with  til 
former  are  responsible,  in  the  Languedoc  regioi 
for  the  shortness  of  the  vegetative  cycle  of  this  sp< 
cies.  Climatic  factors  condition  the  abundance  < 
germination  and  the  development.  Cool  humi 
weather  is  most  favorable  during  the  pregermini 
tion  period  (18  deg  C  and  67%  humidity)  Th 
rapid  end  of  the  vegetative  cycle  may  be  due  t 
decreased  humidity.  Photoperiodic  studies  at 
needed— Copyright  1971,  Biological  Abstract 
Inc. 
W71-1252I 


THE  EFFECT  OF  CARP  POND  DRAINAGE  O! 
THE  MACROZOOBENTHOS  (IN  GERMAN), 

Institut   fuer   Binnenfischerie,   Berlin   (West  Gei 

many). 

Detlev  Barthelmes. 

Z  Fisch  Hilfswiss.  18  ( 1/2):  55-80.  Illus,  1970(Enj 

and  Russ  surra) 

Identifiers:  Benthos,  Carp,  Chironomid,  Drainage 

Larvae,  Macro,  Oligochaete,  Pond,  Survival,  Zoo. 

The  mechanism  of  survival  of  chironomic 
oligochaete  larvae  and  other  benthic  organisms  i 
the  pond  after  drainage  and  their  eventual  repopi 
lation  of  the  carp  pond  is  discussed—  Copyrigd 
1 97  1 ,  Biological  Abstracts,  Inc. 
W71-I2524 


THE  DEVELOPMENT  OF  BOTTOM  FAUN) 
AND  ITS  INFLUENCE  ON  PRODUCTION  Ol 
FISH    IN    BULGARIAN    CARP    PONDS,    (GER 

MAN), 

Institut   fuer   Susswasserfischzucht,    Plovdiv   (Bui 

garia). 

M    Dimitrov. 

Z  Fisch  Hilfswiss.  18(1/2):  81-86.  1970.  (Engl  am 

Russ  summ). 

Identifiers:  Abundance,  Bottom,  Bulgarian,  Carp 

Chironomid,    Development,    Fauna,    Fertilization 

Fish,   Larvae,  Oliogochaetes,   Ponds.   Production 

Productivity,  Seasonal. 

The  bottom  fauna  of  Bulgarian  carp  ponds  consist 
mainly  of  chironomid  larvae  and  oligochaetcs.  Thi 
greatest  biomass  of  benthos  occur  in  early  summe 
and  later  in  summer  it  decreases  considerably 
Planting  of  both  ()..  and  1 ..  carp  has  great  influenci 
upon  the  abundance  of  benthic  biomass.  Partia 
fertilization  of  the  ponds  with  NH4N03  and  C: 
(H2P04)2  increased  biomass  2-3  times  more.  Ad 
ditional  stockings  of  grass  carp  considerably  aug 
mented  the  benthos  biomass  and  the  fish  yield 
Under  Bulgarian  conditions  the  exploitation  o 
ponds  during  the  whole  year  increases  productivi 
ty. -Copyright  1971,  Biological  Abstracts,  Inc. 
W71-12526 


EPIDEMIOLOGICAL  CIRCUMSTANCES 

WHICH  SEEM  TO  PROMOTE  EN 
TOMOPHTHOROSIS  IN  THREE  APHIDS 
APHIS  FABAE  SCOP.,  CAPITOPHORUS  HORNI 
BORNER  AND  MYZUS  PERSICAE  (SULZ.),  (M 
FRENCH), 

Institut  National  dc  la  Recherches  Agronomique 
Rennes  (France).  Laboratoire  de  Recherches. 
J.  Missonnier,  Y.  Robert,  and  Genevieve  Thoizon. 
Entomophaga.    15  (2):   169-190.  Illus.   1970  (Eng 
summ). 

Identifiers:  Aphids,  Aphis-Fabac,  Artichokc-D 
Capitophorus-Horni,  Circumstances,  Climate,  En- 
tomophthora-Aphidis,  Entomophthora-Fresenii 
Entomophthora-Planehoniana,  Entomophthorosis. 
Epidemiological,  Humidity,  Irrigation,  Myzus-Per- 
sicae,  Peach-D,  Promote,  Temperature,  Vicia- 
Faba-D. 

In  western  France,  populations  of  A.  fabae  on  Viciu 
faba  have  been  regularly  destroyed  since  I960  by 
Entomophthora  aphidis  and  E.  fresenii.  This  alsu 
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curred  in  1967,  on  C.  horni  on  artichokes,  due  to 
planchoniana  and  E.  aphidis.  In  the  Rhone  Val- 
in  1968,  the  same  fungi  attacked  M.  persicae  on 
jch  trees.  In  Brittany,  entomophthoroses  persist 
ring  the  whole  year,  (enzootic  phase)  DUE  TO 
IHOLOCYCL1C  APHIDS  AND  CLIMATIC 
CTORS,  OF  WHICH  THE  RELATIVE  HU- 
DITY  (RH)  stays  above  90%  for  more  than  8  hr 
■  day,  all  year  round.  This  is  not  the  case  in  the 
one  Valley.  The  outbreak  of  epizootics  depends 
both  climatic  factors  and  on  the  aphid  popula- 
i.  Epizootics  initiate  after  an  extended  period  of 
re  than  2  days  of  diurnal,  moderate  precipita- 
is  lasting  about  S  hr  per  day  and  followed  by  an 
rease  of  maximum  temperature  above  20  C.  In 
er  regions,  this  will  happen  when  those  condi- 
is  are  preceded  by  many  rainy  days  with  a  RH 
ive  90%  for  more  than  10  hr  per  day.  Such 
cooties  are  not  considered  dependent  upon 
t-density  but  rather  on  inoculum  density  and 
ribution  in  the  culture.  The  results  suggests  a 
sibility  of  aphid  control  by  appropriate  irriga- 
i  programs.-Copyright  1971,  Biological  Ab- 
ets, Inc. 
1-12531 


FORESTATION  AND  NUTRIENT  RESERVES 
rHE  HUMID  TROPICS, 

sen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

icultural  Chemistry. 

Cornforth. 

jpl  Ecol.  7(3):  609-6 1  5.  Illus.  1 970. 

itificrs:  Burning,  Forestation,  Humid,  Nutrient, 

js-Caribbaea-G,  Re,  Reserves,  Tropics. 

mges  in  plant  nutrient  reserves  in  leaf  litter  and 
ace  soil  when  tropical  evergreen  seasonal 
sts  and  tropical  marsh  forests  are  cleared  and 
anted  with  Pinus  caribbaea  were  measured.  N 

lost  4  yr  after  burning  the  original  forest  but 
r  10  yr  the  reserves  increased  to  initial  values.  P 
rves  decreased  for  7  yr  and  never  regained  the 
inal  value.  Increases  in  K,  Ca  and  Mg  reserves 
sed  by  burning  were  lost  after  4  yr.  Reafforesta- 

decreased  nutrient  reserves  most  in  the  area 
i  steepest  slopes  and   highest   rainfall,  where 
i  of  the  original  reserves  were  lost  in  6  yr— 
yright  1971,  Biological  Abstracts,  Inc. 
1-12532 


D    DEVELOPMENT    AND    GERMINATION 
DIES  ON  SEM  (DOLICHOS  LABLAB  LINN), 

tral  Arid  Zone  Research  Inst,  Jodhpur  (India). 

i  Singh  Manohar. 

in  J  Hort.  27  ( 1/2):  86-92.  Illus.  1970. 

tifiers:       Development.      Dolichos-Lablab-D, 

'ering.  Germination,  Maturity,  Pod,  Potential, 

i.Sem-D.  Water. 

development  of  D.  lablab  pods  and  their  parts 
ieeds  and  husk  are  recorded  starting  from  only 
w  days  after  flower  opening  to  pod  maturity, 
major  increase  in  seed  weight  takes  place 
'een  9  to  30  days  after  flower  opening.  Their 
lination  experiment  on  seeds  of  various  maturi- 
under  various  water  potentials  revealed  that 
s  which  matured  for  24  days  were  able  to  ger- 
ite  better  under  all  water  potentials.  Less  ma- 
seeds  were  unable  to  germinate  and  those 
:  matured  gave  lesser  germination  probably 
to  seed  coat  cutinization.  Seeds  of  D.  lablab  in 
ral  were  susceptible  to  water  potentials  lower 
-500  joulcs/kg.-Copyright  1971,  Biological 
racts.  Inc. 
-12539 


SHWATER    OSTRACODES    OF    CANADA: 
FAMILIES  1LYOCYPR1DIDAE; 

ODROMADIDAE,  DARWINUL1DAE, 

HERIDEIDAE,  AND  ENTOCYTHERIDAE, 

irtment  of  Energy,  Mines  and  Resources,  Cal- 

(Albcrta).  Inland  Waters  Branch. 

.  Delorme. 

JZool.  48(6):  125  l-l  259.  Illus.  1970. 

tifiers:  Canada,  Cytherideidac,  Darwinulidae. 

cytheridac.    Families,    Fresh,    llyocyprididae. 


New,    Notodromadidae,    Ostracodes,    Pelocypris- 
Alatabulbosa,  Species,  Water. 

The  family  llyocyprididae  is  represented  in  Canada 
by  5  spp.  belonging  to  the  2  genera  Ilyocypris  and 
Pelocypris,  the  latter  of  which  is  represented  by  a 
new  species  P.  alatabulbosa;  the  Notodromadidae 
are  represented  by  the  2  genera  Notodromas  and 
Cyprois;  the  Darwinulidae  and  Cytherideidae  are 
represented  by  1  genus  each,  Darwinula  and 
Cytherissa;  the  Entocytheridae  are  represented  by 
Thermastrocythere. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W71-12542 


STUDIES  ON  FRESHWATER  ENTOMOS- 
TRACA  IN  GREENLAND:  IV.  A  COLLECTION 
FROM  ANGMAGSSALIK,  EAST  GREENLAND, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Compara- 
tive Anatomy  and  Applied  Zoology. 
Ulrik  Roen. 

MeddOmGronl.  184(10):  1-17.  Illus.  1970. 
Identifiers:    Angmagssalik,    COLLECTION,    Dis- 
tribution, East,  Entomostraca,  Fresh  water,  Green- 
land, Water. 

A  collection  of  14  samples  from  10  freshwater  lo- 
calities from  Angmagssalik  district,  southeast 
Greenland,  is  discussed.  In  the  collection  12  spp.  of 
Entomostraca  were  found,  3  of  them,  Alonella 
nana,  Leptodiaptomus  minutus  and  Bryocamptus 
(Arcticocamptus)  arcticus  are  new  to  east  Green- 
land, and  Candona  rectangula  is  new  to  southeast 
Greenland.  A  comparison  is  made  between  the  en- 
tomostracal  fauna  of  southwest  Greenland, 
southeast  Greenland,  and  the  Scoresby  Sund  area, 
and  some  zoogeographical  remarks  are  given— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W71-I2544 


ON     THE     OCCURRENCE     OF     PHYLLOG- 

NATHOPUS     VIGUIER1     (MAUPAS)     IN     THE 

GROUNDWATERS    OF    CURITIBA    (BRAZIL), 

(IN  PORTUGUESE), 

Parana  Univ.  (Brazil).  Dept.  of  Zoology. 

Hans  Jakobi. 

Zool  Anz.   184  (3/4):  212-216.  Illus.   1970  (Engl 

summ). 

Identifiers:  Brazil,  Curitiba,  Groundwater,  Phyllog- 

nathopus-Viguieri,  Waters. 

The  present  report  covers  a  new  finding  of  P. 
viguieri  in  southern  Brazil.  The  rostrum  in  both 
populations  is  always  longer  than  the  1st  2  mem- 
bers of  the  I  st  antenna.  No  size  variations  could  be 
discovered.  Illustrations  show  antennae,  mouth 
parts  and  legs  in  males  and  females— Copyright 
1971,  Biological  Abstracts,  Inc. 
W7I-I2545 


CHARACTERISTICS  OF  THE  PARASITE 
FAUNA  OF  PIKE  FROM  THE  PENZH1NA 
RIVER,  (IN  RUSSIAN), 

S.  M.  Konovalov. 

Parazitologiya.    1   (6):  539-546.  Illus.    1967  (Engl 

summ). 

Identifiers:  Fauna,  Host,  Myxobolus-Alienus,  New, 

Parasite.  Penzhina,  Pike,  Records.  River,  Species, 

Sphacrospora-M  inuta. 

The  parasite  fauna  of  adult  pike  from  the  Penzhina 
river  was  found  to  be  much  poorer  in  species  (9) 
than  that  in  pike  from  the  European  part  of  the 
USSR  and  West  Siberia.  The  parasite  fauna  of  this 
year's  brood  from  the  Penzhina  river  is  rich  (22 
spp.)  however.  Most  of  the  parasites  listed  have  not 
been  previously  recorded  either  from  adults  or 
from  young  pike  in  other  waters.  Some  of  the  listed 
parasites  are  normally  specific  to  the  minnow,  the 
only  member  of  the  Cyprinidac  which  occur  in  the 
Penzhina;  other  parasitic  species  were  found  only 
in  the  Cyprinidae  or  in  the  Percidae.  Two  species 
are  new  and  belong  to  genera  typical  of  the 
Cyprinidae  and  Cypriniformes  (Sphaerospora 
minuta  and  Myxobolus  alienus).  These  observation 
confirm  the  suggestion  of  ichthyologists  of  the  ex- 


istence of  an  abundant  fauna  of  fishes  (Percidae 
and  Cyprinidae)  in  the  basin  of  the  Penzhina  in  the 
Upper  Tertiary  period.  Parasites  of  these  fishes  are 
supposed  to  have  left  their  hosts  for  the  young  of 
pike.  In  their  turn  the  pike  survived  the  fall  of  tem- 
perature during  the  glacial  period  and  transgres- 
sions of  the  ocean  in  the  foothill  zone  of  the 
Paleopenzhina;  due  to  this  pike  still  exist  in  the 
basin  of  the  Penzhina  river— Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-12549 


A  NEW  APPROACH  TO  THE  IMMUNOLOGI- 
CAL ANALYSIS  OF  INVERTEBRATE  DIETS, 

Memorial  Univ.  of  Newfoundland,  St.  John's.  Dept. 

of  Biology. 

J.  R.  Pickavance. 

J  Anim  Ecol.  39  ( 3 ):  7 1 5-724.  Illus.  1 970. 

Identifiers:  Diets,  Dugesia-Tigrina,  Immunological, 

Invertebrate,  Method,  New. 

During  an  ecological  investigation  of  the  planarian 
Dugesia  tigrina  an  immunological  process  was 
developed  for  analyzing  simultaneously  the  gut 
contents  of  an  individual  planarian  for  the  presence 
of  up  to  8  prey  species.  The  complete  method  is 
described;  the  preparation  of  antigens,  production 
and  testing  of  antisera,  and  the  construction  and 
preparation  of  miniature  Ouchterlony  plates  are 
discussed.  The  new  approach  is  suitable  for  analysis 
of  the  diet  of  any  carnivorous  invertebrate,  and 
once  the  techniques  are  mastered  and  the  antisera 
thoroughly  tested,  it  is  perfectly  possible  to  set  up 
the  process  on  a  production  line  principle  and 
analyze  at  least  1000  individual  invertebrates  in 
only  8  days  work. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W7I-I2552 


THE  INFLUENCE  OF  DUTCH  ELM  DISEASE 
AND  PLANT  WATER  STRESS  ON  THE  FOLIAR 
NUTRIENT  CONTENT  OF  AMERICAN  AND 
SIBERIAN  ELM, 

Agricultural   Research   Service,   Delaware,   Ohio. 
Crop  ResourcesDiv. 
Bruce  R.  Roberts,  and  Keith  F.  Jensen. 
Phytopathology.  60(12):  183  1-1833.  Illus.  1970. 
Identifiers:  American,  Ceratocystis-Ulmi,  Disease, 
Dutch,  Elm,  Elm-D,  Foliar,  Nutrient,  Plant,  Siberi- 
an, Stress,  Ulmus-Americana-D,  Ulmus-Pumila-D 
Water. 

Two-year-old  seedings  of  American  elm  (Ulmus 
americana)  susceptible  to  Dutch  elm  disease  and 
Siberian  elm  (Ulmus  pumila)  resistant  to  Dutch 
elm  disease,  were  inoculated  with  Ceratocystis  ulmi 
or  subjected  to  plant  water  stress  by  withholding 
water.  Nutrient  analyses  made  on  the  foliage  of  all 
seedlings  at  the  end  of  the  experiment  showed  a  sig- 
nificant difference  in  P  and  N  content  between  spe- 
cies, but  no  difference  in  Ca  or  K.  Inoculated 
seedlings  of  both  species  exhibited  significantly 
lower  levels  of  K  and  P  when  compared  to  stressed 
and  noninoculated  control  plants.  Water-stressed 
seedlings  of  both  species  showed  a  similar  pattern 
of  transpiration  for  the  duration  of  the  experiment. 
After  4  wk,  however,  transpiration  in  inoculated 
Siberian  elm  was  twice  that  of  inoculated  American 
elm  when  compared  to  corresponding  healthy 
plants.  The  relationship  of  these  findings  to  the 
development  of  symptoms  in  Dutch  elm  disease  is 
discussed. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W7I-I2557 


RESPONSES  OF  STOMATA  OF  BARLEY  AND 
MAIZE  TO  PHENYLMERCURIC  ACETATE, 

Lancaster    Univ.,    Bailrigg    (England).    Dept.    of 
Biological  Sciences. 
O.  Majernik. 

Biol  Plant  (Praha).  12  (6):  419-423.  Illus.  1970. 
Identifiers:     Acetate,     Anti,     Barley-M,    Growth, 
Light,  Maize-M,  Mercuric,  Phenyl,  Stomata,  Trans- 
plant. 
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A  reduction  of  stomatal  aperture  in  light  occurred 
in  leaves  of  maize  after  they  had  been  treated  with 
10-3.5  M  phenylmercuric  acetate  (PMA). 
Complete  closure  of  the  stomata  in  darkness  was 
prevented,  while  there  was  total  closure  in  the  con- 
trols. Higher  PMA  concentrations  had  larger  ef- 
fects. The  relative  water  content  (RWC)  of  barley 
tissues  was  slightly  reduced  12  hr  after  treatment 
with  PMA.  The  transpiration  rate  observed  on 
PMA-treated  barley  plants  was  lower  in  light  and 
higher  in  darkness  than  in  untreated  plants.  Water 
saturation  deficit  (WSD)  was  higher  by  about  5%, 
and  water  holding  capacity  (WHC)  lower  (25%) 
than  in  untreated  plants.  The  results  suggest  that 
the  concentration  of  PMA  normally  applied  as  an 
antitranspirant  is  unfavorable  for  healthy  growth  of 
maize  and  barley. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W7I-12559 


BLOOD  SUCKING  ARTHROPODS  OF  THE 
RAPOSO  RIVER,  VALLE,  COLOMBIA:  II.  CU- 
LICIDAE, 

Universidad  del  Valle,  Cali  (Colombia).  Faculty  of 

Medicine. 

Pablo  Barreto,  and  V.  H.  Lee. 

Caldasia.  10  (49):  407-440.  1969. 

Identifiers:    Arthropods,    Blood,    Colombia,    Cu- 

licidae,  Raposo,  River,  Suckling,  Valle,  Viruses. 

An  annotated  list  is  presented  of  the  mosquitoes 
collected  from  1962-66  in  the  Rio  Raposo  area. 
Pacific  Colombia,  as  part  of  an  arbovirus  study.  A 
total  of  86  species  in  16  genera  are  listed  of  which 
41  species  were  reared  from  larvae  and  pupae  col- 
lected in  a  variety  of  breeding  places.  Altogether, 
26  species  are  recorded  in  Colombia  for  the  1st 
time.  Notes  on  method  of  collection,  relative 
abundance  and  other  data  are  given.  Viruses  were 
isolated  from  116  of  4727  mosquito  pools 
processed. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W71-12561 


BLOOD  SUCKING  ARTHROPODS  OF  THE 
RAPOSO  RIVER,  VALLE,  COLOMBIA:  IV. 
PSYCHODIDAE, 

Universidad  del  Valle,  Cali  (Colombia).  Faculty  of 
Medicine. 
Pablo  Barreto. 

Caldasia.  10  (49):  459-472.  1969. 
Identifiers:  Arbovirus,  Arthropods,  Blood,  Colom- 
bia, Lutzomyia,  Psychodidae,  Raposo,  River,  Suck- 
ling, Valle. 

Using  human  bait  and  light  traps,  a  variety  of  he- 
matophagous  arthropods  were  collected  in  rural 
areas  of  Buenaventura,  Colombia.  The  purpose  of 
the  study  was  to  obtain  a  better  knowledge  of  the 
entomological  fauna  of  the  Pacific  lowlands  and  to 
search  for  arboviruses  in  the  arthropods.  Lutzo- 
myia was  represented  by  19  named  species  and  3 
undetermined  species,  of  which  5  had  previously 
been  recorded  in  Colombia.  From  the  material 
processed  for  arbovirus,  isolations  were  made  on  7 
different  occasions.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W71-I2562 


EVOLUTION  OF  THE  CULIC1D  FAUNA  OF  A 
NEW  OASIS  OF  THE  SAHARA  (ZELFANA, 
NORTHERN  SAHARA), 

Toulouse  Univ.  (France).  Faculty  of  Medicine  and 

Pharmacy. 

M.  Benabadji,  and  G.  Larrouy. 

Bull  Soc  Hist  Natur  Afr  Nord.  60  (1/2):  7-9.  1969. 

Identifiers:  Aedes-Caspius,  Anopheles-Hispaniola, 

Anopheles-Multicolor,   Culex-Deserticola,   Culcx- 

Theileri,      Culex-univittatus,      Culicid,      Disease, 

Ditches,    Evolution,    Fauna,    Human,    Irrigation, 

New,  Northern,  Oasis,  Potential,  Sahara,  Theobol- 

dia-Longeareolata,  Vector,  Zelfana. 

An  agricultural  complex  using  artesian  irrigations 
(founded  1948)  was  found  (in  1951)  to  harbor 
Anopheles    hispaniola,   Culex    deserticola,   Culex 


theileri  and  Theoboldia  longeareolata.  Mosquito 
larvae,  principally  found  in  irrigation  ditches  and 
canals,  were  of  T.  longeareolata,  Aedes  caspius,  C. 
univittatus  and  Anopheles  multicolor.  The  possi- 
bility of  inciting  an  outbreak  of  vector-borne  dis- 
ease through  the  arrival  of  infected  subjects  is 
discussed,  and  the  need  for  mosquito  control  is 
emphasized. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W71-12563 


APPLICATION  OF  AN  EXTRACTION-TERM 
MODEL  TO  THE  STUDY  OF  MOISTURE  FLOW 
TO  PLANT  ROOTS, 

Auburn  Univ.,  Ala.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02G. 
W7I-I2577 


REMOTE  DETECTION  OF  MOISTURE 
STRESS:  FIELD  AND  LABORATORY  EXPERI- 
MENTS, 

Iowa  State  Water  Resources  Research  Inst;  Ames. 
Richard  Eugene  Carlson. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  823,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Iowa  State  University  Water 
Resources  Research  Institute  Project  Completion 
Report  ISWRRI-37,  June  1971.  101  p,  28  fig,  18 
tab,  75  ref.  OWRR  Project  A-03 1-IA  (5). 

Descriptors:  'Remote  sensing,  'Moisture  stress, 
•Leaves,  'Moisture  content,  'Plant  physiology, 
Analytical  techniques,  Laboratory  tests,  On-site  in- 
vestigations, Instrumentation,  Water  balance. 
Identifiers:  'Leaf  moisture,  Leaf  reflectivity,  Leaf 
adsorptivity,  Leaf  transmissivity. 

The  relationship  between  the  spectral  properties  of 
leaves  and  the  water  status  of  leaves  from  three 
crop  species  was  studied  under  laboratory  condi- 
tions. The  wavelength  region  examined  was  from 
800  to  2,600  millimicrons.  Leaf  reflectivity  and  leaf 
adsorptivity  were  highly  correlated  with  relative 
leaf  water  content.  The  relationship  between  leaf 
transmissivity  and  relative  leaf  water  content  was 
variable  with  wavelength.  Leaf  transmissivity  was, 
however,  high  correlated  with  leaf  specific  densi- 
ties. Relative  leaf  water  content  was  estimated  from 
leaf  reflectivity.  The  data  indicated  that  a  field 
reflectometer  could  be  constructed  and  possibly 
used  to  monitor  leaf  water  status.  In  field  experi- 
ments leaf  temperature  was  significantly  affected 
by  relative  leaf  water  content,  air  temperature,  and 
vapor  pressure  deficit.  A  relative  leaf  water  content 
by  vapor  pressure  deficit  interaction  term  affected 
leaf  temperature.  Air  temperature  affected  leaf 
temperature  by  modifying  stomatical  conductivi- 
ties and,  hence,  the  leaf  transpiration  rate.  The  leaf 
temperatures  of  the  two  soybean  varieties  were  dif- 
ferent, dependent  upon  the  dryness  of  the  air.  The 
density  of  both  regular  color  and  infrared  color  film 
taken  directly  above  the  canopy  was  related  to 
canopy  moisture  stress.  ( Woodard-USGS) 
W71-12582 


SIMILARITIES  OF  PERIPHYTON  COMMUNI- 
TIES ON  NATURAL  AND  ARTIFICIAL  SUB- 
STRATES IN  STREAMS, 

Connecticut      Univ.,     Storrs.      Inst,      of     Water 

Resources. 

E.  W.  Hansmann. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  877,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  June,  1971.  5  p. 

OWRR  Project  A-026-CONN  ( 1 ). 

Descriptors:  Periphyton,  Biomass,  'Aquatic 
habitats.  Aquatic  life. 

Identifiers:  'Artificial  substrates,  'Periphyton 
communities,  'Species  composition,  Biomass  accu- 
mulation, 'Relative  abundance. 

Studies  have  been  carried  out  on  the  use  of  the  ar- 
tificial substrate  technique  as  a  means  of  sampling 
the  attached  periphyton  community  in  streams. 
The  work  involved  the  comparison  of  periphyton 


community  composition  and  biomass  accumulat 
on  artificial  substrates  as  it  is  affected  by  artifv 
substrate  types,  position,  and  exposure  time.  Th 
results  were  then  compared  to  the  results  obtaii 
from  the  community  on  the  natural  rock  in 
stream.   The   data   indicates   that   significant 
ferences    in    species    composition    and    relai 
abundance  can  be  obtained  on  artificial  substra 
and  these  differences  may  not  always  reflect 
biodynamics  of  the  periphyton  community  in 
stream. 
W7 1-1  2702 


PLANT  GROWTH  SUPPRESSION  ON  SALI 
MEDIA:  INTERACTIONS  WITH  LIGHT, 

Salinity  Lab.,  Riverside,  Calif. 

R.  H.  Nieman,  and  L.  L.  Poulsen. 

Botanical   Gazette,    Vol.    132,   No.    1,   p.    14- 

March  1971.  3  fig,  2  tab,  22  ref. 

Descriptors:     'Salinity,    'Plant    growth,    *Li| 

'Photosynthesis,  Plant  physiology,  Mode  of  acti 

Soil-water-plant    relationships,    Laboratory    te 

Proteins,  Light  intensity,  Sodium  chloride,  Lea' 

Chlorophyll. 

Identifiers:   'Plant-water  relations,  'Chloropla 

•Cotyledons,  'Seedlings. 

To  test  the  hypothesis  that  salt  and  light  interac 
their  effects  on  green  plants,  intact  plants  (b 
seedlings)  and  excised  leaves  (radish  cotyledc 
were  grown  on  control  and  saline  (NaCI,-4  bi 
media  in  the  dark  and  at  several  different  light 
tensities  (0.32,  0.70,  0.97,  and  1.72  lux/sq.  c 
Salinity  suppressed  light-dependent  bean  gro 
processes,  but  only  at  saturating  light  intensities 
low,  limiting  light  intensities  it  had  the  unexpec 
effect  of  stimulating  growth.  Both  light  and  sali 
reduced  shoot  water  content.  NaCI  had  a  si: 
growth-stimulating  effect  in  the  dark  which  was 
cremented  by  light,  maximum  growth  occurrin 
0.43  lux/sq  cm  as  reflected  by  RNA,  DNA, 
protein  levels.  At  1.10  lux/sq  cm,  all  measi 
quantities  were  suppressed,  and  prob; 
chlorophyll  production  as  well.  Microscopic  an 
sis  of  pea  and  bean  chloroplasts  indicated  I 
salinity  had  a  growth-suppressing  effect,  probi 
through  delay  rather  than  prevention  of  grov 
While  the  mechanisms  involved  in  the  interac 
effects  of  salt  and  light  on  growth  are  unkno 
chloroplasts  seem  to  be  the  likely  target.  (Ca: 
Arizona) 
W7 1-1 2745 


CONTRIBUTION  TO  THE  AUTECOLOGY 
URGINEA  MARITIMA  IN  EGYPT, 

Cairo  Univ.  (Egypt),  Faculty  of  Science; 
Chemical  Industries  Development  Co.,  Cario 

gypt). 

K.  H.  Batanouny,  andT.  Khalifa. 

Phyton,  Vol.  14,  No.  1-2,  p.  45-53,  1970.  3  fi 

tab,  12  ref. 

Descriptors:  'Xerophytes,  'Ecology,  'Envii 
mental  effects,  'Productivity,  Phenology,  Rain 
Soil  types,  Ecological  distribution,  Vegetat 
Biological  communities.  Climatic  zones,  Semi 
climates,  Habitats. 
Identifiers:  'Egypt. 

The  squill,  U.  maritima  (L.)  Baker,  is  a  comri 
cially  valuable  medicinal  plant  which  grows  in 
Egyptian  Mediterranean  coastal  region.  There 
2  main  varieties,  red  squills  and  white  squills,  wl 
differ  in  tunic  color,  leaf  shape,  length  and  1 
size.  Due  to  a  limited  range  and  increasing  dem 
it  may  be  necessary  to  cultivate  the  plant  in  the 
ture.  An  ecological  investigation  was  undertake 
order  to  determine  distribution,  habitat  conditii 
phytosociology,  and  productivity  of  the  spec 
Leafing  is  closely  correlated  with  winter  rail 
and  flowering  is  initiated  after  a  3-month  dorma 
period.  The  plants  occur  only  within  30  km  of 
coast  where  average  annual  rainfall  ranges  over 
149  mm.  Red  and  white  squills  differ  in  optimal 
conditions  and  dominant  floristic  associations, 
squill  productivity  in  a  100  sq  m  area  was  70  kg 
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average  of  430  bulbs  and  corresponding  white 
ill  productivity   was    143    kg   for   250   bulbs, 
istablishment  of  a  white  squill  community  needs 
e  than  3  years.  (Casey-Arizona) 
1-12748 


I  ECOLOGY  OF  RUNNING  WATERS, 

erloo  Univ.  (Ontario).  Dept.  of  Biology, 
primary  bibliographic  entry  see  Field  02E. 
1-12842 


NTIFICATION  OF  INGESTED  GIZZARD 
D  AND  THREADFIN  SHAD  BY  GIZZARD 
IENSIONS, 

;au  of  Sport  Fisheries   and   Wildlife,   Fayet- 

le.  Ark.  South  Central  Reservoir. 

ice  E.  Bryant,  and  David  I.  Morais. 

lur  Sport  Fish  Wildl  Tech  Pap.  (48/49/50/5 1/5 

-5.  Illus.  1970. 

tifiers:    Dimensions,    Dorosoma-Cepedianum, 

>soma-Petense,    Gizzard,    Identification,    In- 

sd,  Shad,  Threadfin 

»rd  shad  (Dorosoma  cepedianum)  and  thread- 
shad  (D.  petenense)  remains  in  predator 
achs  can  be  specifically  identified  by  dif- 
ices  in  their  gizzard  dimensions.  A  separation 

equidistant  from  the  tizzard  length-width 
is  of  the  2  species  in  terms  of  standard  devia- 

is  presented,  as  well  as  a  regression  of  total 
ength  on  gizzard  width.  Fairly  reliable  identifi- 
n  is  possible  when  gizzard  widths  are  greater 
4  mm. --Copyright  1971,  Biological  Abstracts, 

-12909 


ROPLANKTON  OF  THE  MORLAIX  AND 
IE  RIVERS  (NORTHERN  BANK  OF  BRIT- 

V), 

rd  Paulmier. 

rrav  Inst  Peches  Mar.  23  (3):  31 1-332.  Illus. 
1969. 

ifiers:  Abundance,  Bank,  Brittany,  Diatoms, 
:e,  Micro,  Morlaix,  Northern,  Oyster,  Penze, 
>,  Plankton,  Productivity,  Rivers,  Seasonal. 

ius  physicochemical  and  meteorological  fac- 
involved  in  the  seasonal  abundance  of 
>plankton,  mainly  diatoms,  and  how  they  af- 
fattening  and  productivity  of  oysters  in  the 
are  elaborated. -Copyright  1971,  Biological 
acts,  Inc. 
12912 


\>  OF  SEI  WHATE  (BALAENOPTERA 
EALIS)  TAKEN  BY  JAPANESE  WHALING 
EDITIONS  IN  THE  ANTARCTIC  SEASON 
'68, 

Kawamura. 

:p  Whales  Res  Inst.  22.  127-152.  Maps.  1970. 
ifiers:  Amphipods,  Antarctic,  Balaenoptera- 
ilis,  Calanus-Tonsus,  Copepods,  Euphausia- 
ba,  Expeditions,  Fish,  Food,  Japanese,  Sam- 
ieason,  Sei,  Stomach,  Whale,  Whaling. 

!  were  7119  sei  whales  taken  during  the 
i  and  from  this  I  1 7  stomach  samples  were 
red.  Forty  to  60%  of  the  total  whales  taken 
■mpty  stomachs.  Sei  whales  generally  feed 
a  day.  A  full  stomach  is  1 50-200  kg.  Stomach 
nts  usually  contain  only  1  sp.  and  are  not 
1.  In  northernmost  latitudes,  Calanus  tonsus  is 
rimary  food  and  in  southernmost  latitudes, 
lusia  superba  is  the  principal  food.  Other 
ods,  amphipods,  euphauside  and  fish  occur  at 
ween  latitudes-Copyright  1971,  Biological 
acts.lnc 
12917 


AMPHIPOD,  PARATHEMISTO  GAU- 
AUDII  AS  A  FOOD  OF  THE  ANTARCTIC 
'HALE  (BALAENOPTERA  BOREALIS), 

•  Univ.  (Japan). 

lisa  Nemoto,  and  Kwang  R.  I.  Yoo. 


Sei  Rep  Whales  Res  Inst.  22.  153-158.  Illus.  Maps. 

1970. 

Identifiers:    Amphipod,   Antarctic,    Balaenoptera- 

Borealis,  Chain,  Copepods,  Food,  Parathemisto- 

Gaudichaudii,  Plankton,  Sei,  Whale,  Zoo. 

This  amphipod  is  abundant  in  the  belt  around  the 
Antarctic  convergence  and  is  an  important  food 
item  of  sei  whales.  This  amphipod  is  carnivorous 
and  uses  the  3rd  peraeopod  to  capture  copepods. 
The  food  chain  is:  phytoplankton-small  zoolplank- 
ton-copepods-carnivorous  amphipod,  P.  qau- 
dichaudii-sei  whales.  Other  baleen  whales  in  con- 
trast feed  on  herbivorous  euphausids.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-12918 


MORTALITY  OF  FIRST  INSTAR  LARVAE  OF 
THE  EUROPEAN  PINE  SHOOT  MOTH  (RHYA- 
CIONIA  BUOLIANA  SCHIFF.)  ON  WATER- 
LACKING  NEEDLES  OF  LODGEPOLE  PINE 
(PINUS  CONTORTA  LOUD.), 
Royal  Veterinary  and  Agriculture  Univ., 
Copenhagen  (Denmark).  Dept.  of  Zoology. 
Peter  Esbjerg. 

Entomol  Scand.  1  (3):  215-218.  Illus.  1970. 
Identifiers:    Drought,    European,    Instar,    Larvae, 
Lodgepole,  Mortality,  Moth,  Needles,  Pine,  Pine- 
G,       Pinus-Contorta-G,       Rhyacionia-Buolinana, 
Shoot,  St,  Waterlacking. 

In  8  experiments  with  250  larvae  of  R.  buoliana 
placed  on  watered  and  non-watered  shoots  of  P. 
contorta,  a  significantly  higher  percentage  of  suc- 
cessful larval  borings  was  found  on  non-watered 
shoots.  The  growth  rate  of  larvae  seemed  to  be 
higher  on  the  drier  shoots.  The  results  underline 
the  increased  risk  of  heavy  infestations  following 
drought  years,  give  a  reason  for  the  rather  frequent 
infestations  found  on  poor  soils,  and  may  be  used  in 
Denmark  as  an  important  parameter  for  prog- 
noses.-Copyright  1971,  Biological  Abstracts,  Inc. 
W71-12950 


HIGHER  AQUATIC  PLANTS  IN  THEIR  EN- 
VIRONMENT: A  NEW  ORIENTATION, 

Limnologische  Station  Niederrhein  in  der  Max- 
Planck-Gesellschaft  z.F.d.W.,  Krefeld  (West  Ger- 
many). 

Kaethe  Seidel. 

Rev  Roum  Biol  Ser  Zool.  14  (2):  149-156.  Illus. 
1969. 

Identifiers:  Aquatic,  Environment,  Esthetics, 
Higher,  Juncus-M,  Landscape,  Mentha-D,  New, 
Orientation,  Planning,  Plant,  Plants,  Pollution,  Pro- 
tection, Scirpus-M,  Town,  V.'ater. 

According  to  the  findings  presented  here,  after 
critical  evaluation  of  the  landscape  and  town 
planning,  the  author  recommends  the  inclusion  of 
the  higher  water  plants  in  the  efforts  of  plant  pro- 
tection and  from  the  point  of  view  of  esthetics.  This 
protection  involves  the  prevention  of  water  pollu- 
tion with  many  different  types  of  matter  such  as 
milk,  starch  and  water-oil  mixtures.  Some  of  the 
plants  used  in  the  experiments  were  the  Mentha, 
Scirpus  and  Juncus  species.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-12959 


THE  RESPONSE  OF  BLACK  CURRANTS  TO 
DIFFERENT  SOIL  MOISTURE  CONDITIONS 
AND  TWO  LEVELS  OF  NITROGENOUS  FER- 
TILIZER, 

East  Mailing  Research  Station,  Maidstone  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  03  F. 
W7 1-1 2964 


GROWTH  AND  PRODUCTIVITY  OF  TAPIOCA 
(MANIHOT  UTILISSIMA):  II.  STOMATAL 
FUNCTIONING  AND  YIELD, 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia). 
For  primary  bibliographic  entry  see  Field  03F. 
W7 1-1  2965 


FRESHWATER  OSTRACODES  OF  CANADA:  V. 
FAMILIES  LIMNOCYTHERIDAE,  LOX- 
OCONCHIDAE, 

Department  of  Energy,  Mines,  and  Resources,  Cal- 
gary (Alberta).  Inland  Waters  Branch. 
L.  D.  Delorme. 

Can  J  Zool.  49  ( 1 ):  43-64.  Illus.  1971. 
Identifiers:  Canada,  Cytheromorpha-Fuscata, 
Families,  Fresh,  Limnocythere-Paraornata,  Limno- 
cythere-Parascutariense,  Limnocythere-Platyfor- 
ma,  Limnocytheridae,  Loxoconchidae,  New,  Os- 
tracodes,  Species,  Water. 

The  Limnocytheridae  is  represented  in  Canada  by 
22  spp.  belonging  to  the  genus  Limnocythere.  The 
following  are  described  as  new:  Limnocythere 
(Limnocytherina)  paraornata,  Limnocythere 
(Limnocytherina)  parascutariense,  Limnocythere 
platyforma.  The  family  Loxoconchidae  is 
represented  by  the  marine-brackish  water  form 
Cytheromorpha  fuscata. -Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W7 1-12968 


RELATIONSHIP  BETWEEN  THE  BEGINNING 
OF  ODONATA  EMERGENCE,  LEAF  GROWTH 
ON  TREES  AND  WATER  TEMPERATURE,  IN 
SAGUENAY, 

Joliette  Coll.  (Quebec). 

Luc  Fernet,  and  Jean-Guy  Pilon. 

Ann  Soc  Entomol  Que.    15   (3):    164-168.   Illus. 

1970.  (Engl.  summ.). 

Identifiers:  Canada,  Emergence,  Growth,  Leaf, 
Odonata,  Relationship,  Saguenay,  Size,  Tempera- 
ture, Tree,  Trees,  Water. 

In  the  course  of  a  study  on  the  Odonata  of  the 
Saguenay  region  it  was  observed  that  a  relationship 
existed  between  the  beginning  of  adult  emergence 
and  the  time  when  leaves  of  trees  were  about  1/2 
their  size.  Emergence  was  also  initiated  by  a  water 
temperature   between    18   and    19   C. -Copyright 

1971,  Biological  Abstracts,  Inc. 
W71-12974 


EXPERIMENTAL  STUDY  OF  RHEOPHILIA  IN 
TRICLAD  PLANARIA  FROM  RUNNING 
WATER, 

Lyon  Univ.  (France).  Faculte  des  Sciences. 

E.  Pattee,  and  M.  Bournaud. 

Schweiz  Z  Hydrol.  32  (1):   181-191.  Illus.   1970. 

(Engl.  summ.). 

Identifiers:  Crenobia-Alpina,  Dugesia-Gnocephala, 

Planaria,  Polycelis-Felina,  Polycelis-Nigra,  Rheo- 

philia,  Running,  Triclad,  Water. 

Rheophilous  character  is  marked  both  by  a  re- 
sistance to  being  torn  off  the  substrate  and  carried 
away,  and  by  an  indifference  to  rapid  currents.  The 
4  spp.  investigated  from  the  following  order,  ac- 
cording to  their  rheophilous  character:  Crenobia 
alpina  S  Dugesia  gnocephala  S  Polycelis  nigra  S  P. 
felina.  The  findings  suggest  possible  explanations 
for  the  habitat  of  each  species  and  some  irregulari- 
ties in  their  altitudinal  successions. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-12975 


SOAKING  INJURY  IN  LIMA  BEANS, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 
Seed  Storage  Lab. 
E.  E.  Roos,  and  B.  M.  Pollack. 
Crop  Sei.  11  (1):  78-81.  1971. 
Identifiers:  Axes,  Beans-D,  Embryonic,  Germina- 
tion, Imbibition,  Injury,  Lima,  Phaseolus-Lunatus- 
D,  RNase,  Soaking. 

The  water  uptake  and  RNase  development  is  ex- 
cised embryonic  axes  of  lima  beans  (Phaseolus  lu- 
natus  L.  cv.  Thorogreen')  during  the  period  0  to 
18  1/2  hr  after  the  start  of  imbibition  was  in- 
vestigated. The  impact  of  temperature,  initial  axis 
moisture,  and  submergence  on  these  processes  was 
studied.  In  general,  RNase  development  paralleled 
growth.  However,  under  stress  conditions  enzyme 
formation  was  reduced  to  a  greater  degree  than  was 
growth.  Submergence  during  the  1st  10  min  of  im- 
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bibition  appeared  to  condition  the  axes  to  reduced 
growth  and  RNase  development  at  a  later  period. 
Submergence  during  the  growth  period  also  had  an 
adverse  effect  on  these  processes— Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-12981 


A  CRITICAL  STUDY  OF  SENSOR  ELEMENT 
DIFFUSION  POROMETERS, 

Stirling  Univ.  (Scotland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  07B. 
W7I-I2982 


SOME  NEW  ASPECTS  OF  THE  APPLICATION 
OF  DIELECTRIC  SPECTROSCOPY  FOR  THE 
STUDY  OF  A  PLANT  WATER  REGIME, 

Kazan  State  Univ.  (USSR). 

N.  V.  Sedykh,  and  N.  N.  Ishmukhametova. 

Fiziol  Rast.   17  (5):  945-949.  Illus.   1970.  (Engl. 

summ.). 

identifiers    Apple-D,   Di,   Electric,   Leaves,   New, 

Plant,    Potato-D,    Pulp,    Regime,    Spectroscopy, 

Water,  Wheat-M. 

Dielectric  spectroscopy  is  suggested  for  determina- 
tion of  monomolecular,  free  and  intermediate 
water,  and  its  thermodynamic  coordinates  arc  con- 
sidered in  the  intact  plant  tissues.  The  method  for 
calculation  of  these  values  and  the  corresponding 
formulae  arc  presented,  illustrated  with  data  for 
some  tissues  (wheat  leaves,  pulp  of  apple  fruits  and 
potato  tubers).  Such  thermodynamic  coordinates 
as  activation  energy  and  enthalpy  of  tissue  water 
are  calculated  at  various  temperatures  (from  10  to 
50  C ). -Copyright  1971,  Biological  Abstracts,  Inc. 
W71-I2983 


TEMPERATURE  COMPENSATED  PELTIER 
PSYCHOROMETER  FOR  MEASURING  PLANT 
AND  SOIL  WATER  POTENTIALS, 

Battelle  Memorial  Inst.,  Richland,  Wash. 

For  primary  bibliographic  entry  sec  Field  07B. 

W7I-12984 


LENTICEL  AND  WATER  ROOT  DEVELOP- 
MENT OF  SWAMP  TUPELO  UNDER  VARIOUS 
FLOODING  CONDITIONS, 

Southeastern   Forest  Experiment  Station,  Athens, 

Ga. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-12985 


TEMPERATURE  DEPENDENCIES  AND  AP- 
PARENT ACTIVATION  ENERGIES  OF  STO- 
MATAL  OPENING  AND  CLOSING, 

Michigan   State   Univ.,   East   Lansing.   AEC   Plant 

Research  Lab. 

Klaus  Raschke. 

Planta.  95  (I):  1-17.  Illus.  1970. 

Identifiers:   Activation,  Air,  Cells,   Dependencies, 

Energies,    Flow,    Guard,    Leaf,    Light,    Opening, 

Porometers,     Sections,     Stomatal,     Temperature, 

Zea-Mays-M. 

Stomatal  opening  movements  in  response  to  illu- 
mination, and  stomatal  closure  following  darkening 
were  studied  in  leaf  sections  of  Zea  mays,  using  air- 
flow porometers.  Stomatal  opening  is  characterized 
by  a  phase  of  linear  increase  of  air  flow  through  the 
leaf  (slope  —  'opening  velocity');  stomatal  closure 
follows  a  relaxation  curve  from  which  a  time  con- 
stant ('closing  coefficient')  can  be  derived.  Ap- 
parent energies  of  activation,  mu,  were  computed 
for  the  opening  velocity  and  for  the  closing  coeffi- 
cient from  stomatal  movements  recorded  at  tissue 
temperatures  between  5  deg  and  50  deg.  It  was  as- 
sumed that  the  closing  coefficient  can  be  used  as  a 
measure  of  the  closing  force,  and  that  the  opening 
force  has  to  exceed  the  closing  force  in  order  to 
bring  about  stomatal  opening  For  the  closing  coef- 
ficient mu  is  about  7  kcal/molc  and  for  the  opening 
force  between  12  and  18  kcal/molc.  Thus,  during 
stomatal  opening,  metabolism  must  provide  energy 
'     ■''<  no  a  pressure  difference  between  guard 


cells  and  the  surrounding  tissue.  The  process  con- 
trolling the  velocity  of  closure  is  essentially  a  pas- 
sive loss  of  water  (  and  solutes)  from  guard  cells. 
The  mu  of  7  kcal/molc  found  for  the  closing  coeffi- 
cient is,  however,  higher  than  that  for  the  viscosity 
of  water  or  for  the  coefficient  of  self-diffusion  of 
water.  It  is,  therefore,  concluded  either  that  water 
interacts  with  the  cell  structures  which  it  has  to  per- 
meate during  stomatal  closure,  or  that  the  rate  of 
salt  loss  from  guard  cells  controls  the  velocity  of 
stomatal  closure.  The  closing  force  decreases  when 
leaf  temperature  rises  above  35  deg  or  falls  below 
I  5  deg.  Therefore,  stomata  of  maize  open  relatively 
faster  and  wider  above  35  deg  and  below  15  deg, 
and  the  mu's  of  the  opening  velocity  appear  to  be 
very  large  above  35  deg  (up  to  50  kcal/molc)  while 
they  have  a  negative  sign  below  15  deg. --Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-I2987 


CONTRIBUTION  TO  THE  STUDY  OF 
DROUGHT  RESISTANCE  IN  THE  GENUS  GOS- 
SYPIUM.  II.  CHANGES  IN  SOME  ENZYMATIC 
ACTIVITIES, 

Office  de  la  Recherche  Scicntifique  et  Technique 
Outrc-Mer,     Abidjan      (Ivory     Coast).      Centre 
d'Adiopodoume. 
Jorge  Bravo  Vieira-Da-Silva. 
Physiol  Veg.  8  ( 3 ):  4 1 3-447.  Illus.  1 970. 
Identifiers:    Acid,    Alpha,    Amylase,    Antibiotics, 
Beta,    Catalase,    Chloramphenicol,    Chloroplast, 
Cyclo,  Drought,  Enzymatic,  Fraction,  Genus,  Gos- 
sypium-D,  Heximide,  Invertase,  Phosphatase,  Re- 
sistance, RNase,  Soil. 

The  effect  of  either  osmotic  or  soil  moisture  stress 
on  the  activity  of  catalase  and  of  some  hydrolytic 
enzymes  (acid  phosphatase,  RNase,  invertase  and 
alpha-  and  beta-amylases),  was  studied.  The  in- 
crease in  activity  can  be  assigned  to  an  increase  in 
enzyme  solubilization  and  to  an  increase  in  total  ac- 
tivity. Most  of  this  solubilization  affects  the  en- 
zymes contained  in  the  chloroplast  fraction.  The 
drought-resistant  species  G.  anomalum  shows  a 
much  smaller  solubilization  of  acid  phosphatase. 
Chloramphenicol  inhibits  part  of  the  total  activity 
of  acid  phosphatase  and  RNase  under  osmotic 
stress  conditions,  but  has  no  effect  on  invertase  ac- 
tivity, which  is  inhibited  by  cycloheximide— Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W7I-12989 


FOOD  AND  WATER  CONSUMPTION  AND  THE 
REPRODUCTIVE  PERFORMANCE  OF  THE 
HEAT-ACCLIMATED  FEMALE  RAT, 

Negev  Inst,  for  Arid  Zone  Research,  Beersheba 

(Israel). 

U.  A.  Sod-Moriah  and  E.  Pollack. 

Int  J  Biometeorol.  14  (3):  293-300.  Illus.  1970.  (Fr. 

and  Ger.  summ.). 

Identifiers:  Acclimated,  Blastocyst,  Consumption, 

Corpora,  Cycle,  Estrous,  Female,  Food,  Heat,  Lu- 

tea.    Mating,    Morula,    Performance,    Rat,    Rate, 

Reproductive,  Water. 

Food  and  water  consumption,  estrous  cycle  length 
and  regularity,  mating  rate,  number  of  corpora 
lutea  and  morulae  and  early  blastocytes  on  day  4  of 
pregnancy,  were  studied  in  a  group  of  heat-accli- 
mated female  rats  (35  plus  or  minus  1C).  The 
results  were  compared  with  those  of  rats  main- 
tained at  control  temperature  (22  plus  or  minus 
2C).  The  heat-acclimated  animals  consumed  the 
same  quantity  of  food  per  100  g  of  body  weight  as 
the  controls.  Water  consumption  in  the  heat  accli- 
mated animals  was  higher.  Duration  of  estrous 
cycle  was  prolonged  by  24%  (pAO.OOl  ),  while  the 
number  of  days  associated  with  proestrus  and  es- 
trus  smears  during  the  experimental  period  was 
smaller  by  14%  and  20%  (pAO.OOl  ),  respectively. 
The  number  of  days  associated  with  metcstrus  and 
diestrus  smears  was  larger  by  25%  and  24% 
(pAO.OOl)  respectively,  in  the  heat-acclimated 
group  as  compared  with  controls.  Mating  rate  was 
47%  lower  (pAO.OI  )  in  the  35C  group.  There  was 
no  difference  between  the  2  groups  in  the  number 
of  corpora  lutea,  although  the  number  of  4-day  old 
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morulae  and  early   blastocysts  in   the   heal-; 
mated  rats  was  25%  smaller  (pAO.OI )  than  til 
the  control  animals— Copyright   1971,  Biolc 
Abstracts,  Inc. 
W7  I- 1  3002 


THE  LIFE  CYCLE  OF  ACROSIPHONIA  Gl 
DIS  (ACROSIPHONIALES,  CHLOROPHYTj 

Biologische  Anstalt  Helgoland  (West  German] 

P.  Kornmann. 

Mar  Biol  (Berlin).   7  (4):   324-331.   Illus.    I 

(Eng.  Summ.). 

Identifiers:      Acrosiphonia-Arcta,      Acrosiph 

Grandis,      Acrosiphonia-Sonderi,      Acrosiph 

Spincsccns,         Acrosiphoniales,         Chlorop 

Codiolum,  Cycle,  Intermediate,  Life,  Type. 

A.  grandis  Kjellm.  is  well  characterized  by  its 
rows  of  intercalary  fertile  cells.  Material  obu 
from  Iceland  proved  to  be  very  interestin 
reason  of  its  peculiar  life  history.  The  z; 
develops  into  a  codiolum-like  stage,  which  g 
directly  into  an  Acrosiphonia  thallus  at  an  a; 
some  20  days  without  formation  of  swarmers. 
same  features  have  recently  been  demonstratt 
Jonsson  in  an  Icelandic  species,  identified  by  h 
A.  sonderi.  From  his  specimens  Jonsson  desc 
facultative  karyogamy,  ascertained  by  him 
merly  in  other  Acrosiphonia  species:  its  absen< 
duces  the  above-mentioned  development,  g 
rise  to  a  generation  of  mitohaplontic  Acrosiph 
In  contrast,  true  zygotes  of  'Acrosiphonia  son 
develop  into  fertile  codiolum  cells,  reprodi 
themselves  by  biflagellatc  swarmers.  In  A.  gra 
facultative  karyogamy  has  not  been  observed 
nuclear  fusion  occurs  in  all  zygotes.  Codi 
stages  never  produced  swarmers.  The  life  histo 
A.  grandis  represents  an  intermediate  type  bet' 
the  heteromorphic  cycle  of  species  such  a 
spincsccns  (including  a  true  codiolum-sporop 
and  the  isomorphic  life  history  of  A.  arcta,  » 
the  zygote  develops  directly  into  the  filamei 
plant— Copyright  1971,  Biological  Abstracts,  I 
W71-13014 


DINEMA  METABOLICUM  SP.  N.  (EU< 
NOIDINA):  A  PARASITE  OF  SOME  COPEPi 
FROM  WATER  BODIES  OF  THE  LITHUAK 
SSR, 

Polish    Academy    of   Sciences,    Warsaw.    Ins 

Parastitology. 

W.  Michajlow. 

Bull  Acad  PolSci  Ser  Sci  Biol.  18  (2):  107-10 

lus.  1970. 

Identifiers:    Adult,    Bodies,    Copepoda,    Cyc 

Dinema-Mctabolicum,       Euglenoidina,       La 

Lithuanian-SSR,      Naupliicola,      New,      Par; 

Parasites,  Species,  USSR,  Water. 

A  new  Euglenoidina  species,  Dinema  metabolii 
was  described.  It  parasitizes  larvae  and  ; 
Cyclops.  The  flagellate  form  of  this  parasi 
distinguished,  by  intense  body  metabolism.  Th 
vasive-mobile  stage  in  the  life  cycle  of  this  par 
may  survive  as  much  as  5  days.  In  case  of  coi 
sion  with  Naupliicola  sp.,  the  parasitizing  shap 
D.  metabolicum  form  envelopes  which  they  a 
don  later  when  they  emerge  from  the  decompc 
body  of  the  host— Copyright  1971,  Biological 
stracts,  Inc. 
W7I-13016 


FRESHWATER  ALGAE  FROM  THE  ITA 
STATE  PARK,  MINNESOTA: 

CHRYSOPHYCEAE  AND  XANTHOPHYCEA 

Arkansas  Univ.,  Fayettcville.  Dept.  of  Botany. 
Richard  L.  Meyer,  and  Alan  J.  Brook. 
Nova  Hedwigia.  17(1-4):  105-112.  1969. 
Identifiers:   Algae,  Chrysophyccae,   Fresh,   It; 
Minnesota,       New,       Park,       Records,       W 
Xanthophyccae. 

Included  with  each  species  is  a  notation  oi 
habitat  and  principle  subcommunity.  Forty  ge 
and  98  spp.  of  Chrysophyceae,  of  which  96  spp 
new  to  Minnesota  and  33  genera  with  75  specii 


nthophyceae  are  included.  Seventy-four  of  the 
nthophyte  species  are  new  to  Minnesota.— Copy- 
it  197  1.  Biological  Abstracts,  Inc. 
'1-13018 


IHES  ASSOCIATED  WITH  DRIFTING  KELP, 
CROCYSTIS  PYRIFERA,  OFF  THE  COAST 
SOUTHERN         CALIFORNIA         AND 
RTHERN  BAJA  CALIFORNIA, 

iforma  Inst,  of  Tech.,  Corona  del  Mar. 

irles  T.  Mitchell,  and  J6hn  R.  Hunter. 

if  Fish  Game.   56  (4):   288-297.   Illus.   Maps. 

0. 

itifiers:      Baja-California,     California,     Coast, 

ting,     Families,     Fishes,     Kelp,     Macrocystis- 

fera,  Mexico,  Northern,  Off,  Predation,  Reduc- 

, Southern,  USA. 

I  collections  of  fishes  associated  with  drift-kelp 
e  made  offshore  of  southern  California  and 
i  California,  Mexico,  with  a  miniature  purse 
B.  Twenty-one  spp.  and  15  families  of  fishes 
;  represented.  Juvenile  stages  predominated, 
is  of  only  7  of  the  species  were  captured.  The 
f  coloration  of  the  species  was  related  to  the 
ince  they  usually  maintanined  from  the  drifting 
plant.  Darker  colored  species  remained  closer 
ic  kelp  than  did  silvery  ones.  Most  species  were 
ably  recruited  in  the  pelagic  environment.  A 
ratory  experiment  on  the  effectiveness  of  kelp 
educing  predation  indicated  that  fishes  as- 
itcd  with  kelp,  were  pursued  less  often,  for 
tcr  periods,  and  captured  less  frequently  by  a 
a  tor— Copyright    1971,   Biological   Abstracts, 

-13019 


•OIKILOSMOSIS  AND  ISO-OSMOSIS, 

igcn-Nurembcrg     Univ.     (West     Germany). 

ogisches  Institut. 

riann  Rcmmcrt. 

ergl  Physiol.  65   (4):  424-427.    1969.   (Engl. 

n.). 

lificrs:  Animals,  lso.  Marine,  Osmosis,  Poikil. 

internal  osmotic  concentration  of  many 
nc  animals  depends  directly  on  the  conccntra- 
of  the  external  medium  (the  seawatcr).  The 
als  conform;  or  they  are  poikilosmotic.  Such 
als  are  frequently  described  as  iso-osmotic  or 
nic  with  their  external  medium.  Poikilosmotic 
als  are  actually  slightly  hyperosmotic  as 
st  their  external  medium  in  the  normal  cir- 
tanccs  of  the  animal's  existence.  In  the 
ncc  of  a  sublethal  hypersalinc  environment 
lyperosmosis  cannot  be  maintained;  only  in 
circumstances  docs  iso-osmosis  occur.-Copy- 
1971,  Biological  Abstracts,  Inc. 

13022 


PASSIVE    DISPERSAL    OF    VIABLE   AL- 

PROTOZOANS,       AND       FUNGI       BY 

VTIC  AND  TERRESTRIAL  COLEOPTERA, 

west  Missouri  State  Coll..  Springfield. 
E.  Milliger.  Kenneth  W.  Stewart,  and  J.  K.  G. 
i. 

intomol  Soc  Amer.  64  (  1 ):  36-45.  1971. 
ifiers:  Algae.  Aquatic.  Coleoptera.  Dispersal, 
il.    Fungi,    Nematodes,    Passive.    Protozoans. 
Ir,  Spores.  Terrestrial.  Viable. 

dative  importance  of  aquatic  and  terrestrial 
:s  as  passive  overland  dispersal  vehicles  for  vi- 
llgae  and  protozoans  is  elucidated.  Twenty- 
spp  of  aquatic  beetles,  representing  the  fami- 
Haliplidae.  Dytiscidae.  Gyrinidae.  and 
>phylidae,  collected  aspetically  during  over- 
lights,  carried  101  different  genera  of  algae, 
otozoans.  1  rotifer,  and  unidentified  fungal 
i  and/or  mycelia.  Of  the  204  inoculae  ( '- 
rigs')  made  with  these  beetles.  193  developed 
ations  of  algae  and/or  protozoans.  Six  of  the 
nder  contained  only  fungi;  only  5  were  nega- 
ixteen  spp.  of  terrestrial  beetles,  representing 
milics  Cicindelidae.  Carabidae.  Cebrionidae. 
dae.  Scarabaeidae.  Trogidae.  Cerambycidae, 


and  Curculionidae  carried  50  different  genera  of 
algae,  15  protozoans,  and  unidentified  rotifers,  ne- 
matodes, and  fungi.  Seventy-six  of  the  93  inoculae 
developed  populations  represented  by  combina- 
tions of  these  organisms.  Fifteen  inoculae  con- 
tained only  fungi;  2  were  negative.  The  average 
number  of  genera  of  algae  and  protozoans  per  in- 
dividual for  all  23  aquatic  beetle  species  was  5.8. 
The  1 6  spp.  of  terrestrial  beetles  carried  an  average 
of  3  genera  of  algae  and  protozoa.-Copyright 
1971,  Biological  Abstracts,  Inc. 
W7  1-13027 


STUDY  OF  SYMBIOTIC  RELATIONSHIP 
BETWEEN  SYMBIODINIUM 

MICROADRIATICUM  FREUDENTHAL,  ZOOX- 
ANTHELLA  AND  UPSIDE  DOWN  JELLYFISH, 
CASSIOPEA  SP., 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 
Oceanography. 
W.  Lloyd  Balderston. 
Nova  Hedwigia.  17  ( 1-4).  373-382.  1969. 
Identifiers:  Auto,  Carbon,  Cassiopea-Sp,  Dl,  Down, 
Fixation,  Jellyfish,  Oxide,  Radiography,  Relation- 
ship,  Symbiodinium-Microadriaticum,   Symbiotic, 
Upside,  Zooxanthella. 

By  autoradiographic  techniques  it  was  shown  that 
the  symbiotic  dinoflagellate  S.  microadriaticum 
found  in  Cassiopea  sp.  photosynthetically  fixes 
C02  and  that  some  of  the  extracellular  organic 
products  of  the  algae  appear  to  be  passed  on  to  the 
animal's  tissue.  The  probable  importance  of  these 
algal  products  for  the  host  in  the  nutritionally  poor 
tropical  waters  is  pointed  out.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W7I-I3030 

2J.  Erosion  and  Sedimentation 


TRACER    STUDIES    OF    SEDIMENT    TRANS- 
PORT PROCESSES, 

Geological  Survey,  Fort  Collins,  Colo. 
R.  E.  Rathbun,  and  C.  F.  Nordin. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion. Vol  97.  No  HY-9.  Paper  8364,  p  1305-1316, 
September  1971.  10  fig,  5  tab,  I  I  ref,  append. 

Descriptors:  'Sediment  transport,  *Alluvial  chan- 
nels. "Tracking  techniques,  "Tracers,  "Dye 
releases,  Channel  morphology.  Sedimentation, 
Dunes,  Ripple  marks.  Particle  size.  Mixing,  Scour. 
Erosion,  Dispersion,  Sedimentary  structures. 
Identifiers:  Sediment  tracers. 

Particles  of  various  diameters  and  specific  gravities 
were  coated  with  fluorescent  dyes  and  used  as 
tracers  to  study  the  transport  and  dispersion  of 
sand-size  particles  for  the  flat-bed  condition  in  the 
Rio  Grande  conveyance  channel  and  for  a  dune- 
bed  condition  in  the  Atrisco  Feeder  Canal,  N.  Mex. 
Particle  velocities  for  the  dune  bed  depended  on 
size  but  were  only  weakly  dependent  on  specific 
gravity.  Particle  velocities  for  the  flatbed  depended 
on  size  and  specific  gravity,  and  were  several  orders 
of  magnitude  greater  than  the  particle  velocities  for 
the  dune  bed.  Lateral  mixing  of  the  tracers  from  a 
point  source  was  considerably  greater  for  the  dune 
bed  than  for  the  flat  bed.  Vertical  mixing  of  the 
tracers  for  the  flat  bed  was  limited  to  the  thin  layer 
of  material  moving  near  the  bed  surface,  with  es- 
sentially no  penetration  into  the  bed.  Vertical  mix- 
ing for  the  dune  bed  occurred  to  a  depth  approxi- 
mately equal  to  the  heights  of  the  dunes. 
W7  1-12255 


WATER  CYCLE— Field  02 
Erosion  and  Sedimentation — Group  2J 

Descriptors:   *Clays,   "Bottom  sediments,   "Shear 
drag,  "Rheology,  "Non-Newtonian  flow.  Viscosity. 
Plasticity,  Fluid  friction,  Fluid  mechanics.  Flow  re- 
sistance. 
Identifiers:  Fluid  dynamics. 

Bottom  materials  often  involve  clay-water  suspen- 
sions with  complex  rheology.  Concentric  viscome- 
ter analysis  at  concentrations  of  5,  10  and  20%  of 
kaolinite  by  weight  indicate  Bingham-plastic-body 
behavior;  Newtonian  fluid  behavior  is  evidenced  at 
low  concentration  and  alkalinity.  Yield  stress  and 
plastic  viscosity  increase  with  increase  in  clay  con- 
centration and  with  decrease  in  pH.  The  drag  coef- 
ficient of  spheres  and  discs  in  the  laminar  bounda- 
ry-layer region  (Reynolds  numbers  below  200,000) 
indicate  negligible  non-Newtonian  effect  above  a 
Reynolds  number  of  1,000.  At  lower  Reynolds 
number,  a  yield  stress  effect  is  superimposed.  The 
dependence  of  this  effect  on  the  Hedstrom  number 
is  indicated  for  values  of  this  parameter  up  to 
4,000.  The  drag  effects  of  spheres  and  discs  are 
found  to  be  much  the  same.  ( Knapp-USGS ) 
W7 1-1 2256 


FLUID-DYNAMIC  CONSIDERATION  OF  BOT- 
TOM MATERIALS, 

Illinois  Univ..  Urbana.   Dept.  of  Theoretical  and 
Applied  Mechanics. 
H.  Pazwash.  and  J.  M.  Robertson. 
ASCE  Proceedings.  Journal  of  the  Hydraulics  Divi- 
sion. Vol  97.  No  HY-9.  Paper  8374,  p  1317-1329, 
September  1971.  7  fig.  I  tab.  13  ref,  append. 


PRELIMINARY        IONIUM        DATE       FROM 
MARINE  TERRACE,  FLORIDA, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geology 
R.W.Maxwell,  Jr. 

Coastal  Research  Notes,  Vol  3,  No  5,  p  9-10  June 
1971.  2  p,  4  ref. 

Descriptors:      "Sedimentation,      "Sedimcntology, 

"Geology,  "Radioactive  dating,  "Florida,  Islands, 

Swamps,        Analytical        techniques.        Uranium 

radioisotopes. 

Identifiers:    "Tat's   Hell   Swamp   (Fla),   "Franklin 

County  (Fla). 

Ionium  age  determination  techniques  were  used  in 
a  dating  study  of  two  arcuate  sand  bodies  in  Tat's 
Hell  Swamp  in  Franklin  County,  Florida.  Ionium 
dating  of  ironstones  is  founded  on  the  assumption 
that  in  the  deposition  of  iron  oxides  by  ground- 
water, uranium  (U238  and  U234)  is  incorporated, 
but  not  thorium  (particularly  Th  230,  'ionium.' 
daughter  of  U234).  The  age  of  a  given  ironstone  is 
a  function  of  the  ratio  of  Th230  activity  to  U234 
activity,  corrected  for  analytical  losses  and  original 
Th230.  The  tests  showed  an  age  of  1  34,000  years 
BP  for  the  ironstone.  ( Woodard-USGS) 
W7  I -12263 


SEDIMENT  BUDGET  FOR  CAPE  BLAS  SHOAL, 
FLORIDA, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Oceanog- 
raphy. 
For  primary  bibliographic  entry  see  Field  02L. 

W7I-12264 


PALEOMAGNETIC  CHRONOLOGY  OF 

PLIOCENE-EARLY  PLEISTOCENE  CLI- 
MATES AND  THE  PLIO-PLEISTOCENE  BOUN- 
DARY IN  NEW  ZEALAND, 

Rhode  Island  Univ..  Kingston.  Graduate  School  of 
Oceanography;  and  Victoria  Univ.  (New  Zealand). 
Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02C 

W7I-12267 


ENVIRONMENT  PATTERN  RECONSTRUC- 
TION FROM  SAMPLE  DATA:  I.  MISSISSIPPI 
DELTA  REGION, 

Illinois     Univ.,     Chicago.     Dept      of    Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  07C. 

W7I-I2277 


AIDS  IN  DESIGNING  LABORATORY  FLUMES, 

Geological     Survey,     Washington.     DC.     Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  08B 
W7  1-1  2366 
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Field  02— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


GEOMORPHOLOGICAL  RELATIONSHIPS  OF 
TROPOSPHERICALLY  DERIVED  QUARTZ  IN 
THE  SOILS  OF  THE  HAWAIIAN  ISLANDS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
M.  L.  Jackson,  T.  W.  M.  Levelt,  J.  K.  Syers,  R.  W. 
Rex,  and  R.N.Clayton. 

Soil  Science  Society  of  America  Proceedings,  Vol 
35,No4,p515-525,  1971.  7  fig,  3  tab,  51  ref. 

Descriptors:  'Quartz,  'Provenance,  'Sedimenta- 
tion, 'Dusts,  'Hawaii,  Soils,  Soil  types,  Aeolian 
soils.  Rainfall,  Topography,  Particle  size,  Particle 
shape,  Winds,  Geomorphology. 

The  percentage  of  quartz  in  the  surface  soils 
developed  over  mafic  (basic)  rocks  of  the 
Hawaiian  Islands  varies  functionally  with  the 
amount  and  source  of  rainfall  and  with  landscape 
elevation  and  age.  The  remarkably  close  similarity 
of  three  parameters  of  quartz  in  the  soils-particle 
size  distribution,  morphology,  and  oxygen  isotope 
abundance— to  those  of  pelagic  sediments  of  the 
north  central  Pacific  Ocean  and  tropospheric  dusts 
suggests  a  common  eolian  origin  and  sedimentation 
through  rainfall.  (Knapp-USGS) 
W71-12375 


PEDOTURBATION  BY  ARTESIAN  ACTION, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  02G. 
W7I-12384 


COMPOSITION  AND  WEATHERING  Ok'" 
LOESS  MANTLED  WISCONSIN-AND  ILLINOI- 
AN-AGE  TERRACES  IN  CENTRAL  OHIO, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
A.  S.  Khangarot,  L.  P.  Wilding,  and  G.  F.  Hall. 
Soil  Science  Society  of  America  Proceedings,  Vol 
35,  No  4,  p  62 1-626,  July-August  1971.  3  fig,  2  tab, 
24  ref. 

Descriptors:  'Weathering,  'Loess,  'Glacial  drift, 
•Ohio,  Soil  formation,  Geomorphology,  Soils,  Iron, 
Cation  exchange.  Leaching,  Calcium  carbonate. 
Identifiers:  Outwash. 

Loess  and  outwash  deposits  on  relatively  high  II- 
linoian-age  terraces  are  more  intensively 
weathered  than  comparable  units  of  lower  level 
Wisconsin-age  terraces.  The  lllinoian  site,  particu- 
larly in  the  outwash  paleosol,  has  lower  weight  per- 
centages of  heavy  minerals;  lower  hornblende  con- 
tents; lower  elemental  Fe,  K,  and  Ca  contents;  and 
more  pronounced  pedogcnic  transformation  of 
micas.  Subtle  weathering  trends  of  elemental  Ca, 
even  in  the  lllinoian  paleosol,  are  attributed  to  its 
occurrence  in  more  resistant  plagioclase-feldspars. 
The  50-20  micron  light  mineral  fraction  in  both 
loess  and  outwash  units  contains  appreciably 
higher  quantities  of  Ti,  Zr,  and  Fe  than  was 
originally  anticipated.  From  50-70%  of  the  Ti,  20- 
45%  of  the  Zr,  and  85-90%  of  the  total  Fe  occurs  in 
light  minerals.  Essentially  all  of  the  K  and  70-90% 
of  the  Ca  also  occurs  in  this  isolate.  Loci  of  Fe,  Ti, 
and  Zr  in  the  light  minerals  have  not  been 
established  but  are  postulated  to  be  either  micro 
occlusions  of  primary  minerals  in  host  framework 
silicates  or  proxy  for  other  metallic  cations  in  these 
structures.  (Knapp-USGS) 
W7I-I2385 


EFFECT  OF  GROUNDWATER  LEVELS  ON 
STRESS  HISTORY  OF  THE  ST.  CLAIR  CLAY 
TILL  DEPOSIT, 

University  of  Western  Ontario,  London.  Dept.  of 

Engineering  Science. 

For  primary  bibliographic  entry  see  Field  08D. 

W7I-I2388 


RIVERBANK     STABILITY     STUDY     AT     THE 
UNIVERSITY  OF  ALBERTA,  EDMONTON, 

Alberta  Univ  .  Edmonton.  Dept.  of  Civil  Engineer- 
ing. 

S.  Thomson 

Canadian  Geotechnical  Journal,  Vol   7.   No  2,  p 
I  57- 168,  May  1970  8  fig.  3  tab,  15  ref. 


Descriptors:  'Bank  stability,  'Groundwater  move- 
ment, 'Slope  stability,  'Foundation  investigations, 
Hydrogeology,    Water    levels,    Landslides,    Mass 
wasting. 
Identifiers:  'Edmonton  (Alberta),  'Canada. 

The  need  for  new  building  sites  at  the  University  of 
Alberta  required  an  investigation  of  the  stability  of 
the  valley  wall  of  the  North  Saskatchewan  River.  A 
geologic  map  and  stratigraphic  sections  show 
Upper  Cretaceous  shales  and  sandstones  overlain 
by  preglacial  sands  and  gravels  which,  in  turn,  are 
overlain  by  till  and  glacial  sediments.  A  large,  bu- 
ried preglacial  valley  on  the  western  side  of  the 
study  area  enhances  slope  stability  because  it 
lowers  the  piezometric  surface.  Landslide  analyses 
in  this  area  indicate  that  effective  strength  parame- 
ters are  near  peak  values.  On  the  eastern  side  of  the 
study  area  old  landslides  are  revealed  by  subdued 
slump  topography.  Residual  strength  parameters 
used  in  an  infinite  slope  analysis  result  in  low  fac- 
tors of  safety.  (Knapp-USGS) 
W71-12389 


REGIONAL  GEOLOGY  AND  LANDSLIDES  IN 
THE  MARINE  CLAY  DEPOSITS  OF  EASTERN 
CANADA, 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
P.  La  Rochelle,  J.  Y.  Chagnon,  and  G.  Lefebvre. 
Canadian  Geotechnical  Journal,  Vol  7,  No  2,  p 
145- 156,  May  1970.  10  fig,  19  ref. 

Descriptors:  'Hydrogeology,  'Water  chemistry, 
'Landsl'des,  'Clays,  'Leaching,  Groundwater 
movement,  Engineering  geology,  Topography, 
Aquifers,  Clay  minerals.  Mass  wasting,  Confined 
water.  Springs,  Discharge  (Water),  Glacial  drift. 
Identifiers:  'Canada. 

A  detailed  inventory  of  the  numerous  landslides 
which  have  taken  place  in  the  Province  of  Quebec 
show  that  they  are  concentrated  in  given  areas.  Ex- 
tensive studies  carried  out  in  three  different  areas 
reveal  a  coincidence  between  the  concentration  of 
landslides  and  the  existence  of  valleys  in  the 
bedrock  underlying  the  clay  deposits.  Piezometric 
levels  measured  on  the  field  consistently  show  the 
prevalence  of  a  downward  gradient  in  the  upper 
part  of  the  slope  and  an  upward  gradient  with  arte- 
sian pressure  at  the  toe.  These  flow  conditions, 
which  can  be  imputed  in  part  to  the  presence  of  the 
valley  in  the  bedrock,  cause  leaching  of  the  salt 
from  the  pore  water  of  the  clay,  resulting  in 
decrease  of  the  shear  strength  and  increase  of  sen- 
sitivity. (Knapp-USGS) 
W71-12390 


STATISTICAL  ANALYSIS  OF  THE  PARTICLE- 
SIZE  COMPOSITION  OF  BOTTOM  SEDI- 
MENTS, 

G.  A.  Petukhova. 

Translated  from  Transactions  of  the  State 
Hydrologic  Institute  (Trudy  GGI),  No.  175,  1969, 
pp.  124-136.  Soviet  Hydrology:  Selected  Papers, 
No  6,  p  5  33-540,  1969.  8  p,  1  fig,  6  tab,  18  ref. 

Descriptors:  'Particle  size,  'Analytical  techniques, 
•Statistical  methods.  Statistics,  Bottom  sediments. 
Alluvial  channels.  Sands,  Silts,  Gravels,  Variability. 
Identifiers:  'Particle  size  analysis,  USSR,  Don 
River  Basin. 

To  determine  the  variability  of  the  composition  of 
river  bottom  sediments,  mass  measurements  of  par- 
ticle-size composition  were  statistically  analyzed. 
In  addition  to  dlO,  d25,  d50,  d75,  and  d90,  the 
sorting  was  estimated  from  the  SO  value.  The  fol- 
lowing gradations,  proposed  by  Trask,  were  used:  a 
coefficient  SO  ranging  from  I  to  2.5  for  well  sorted 
sediments,  SO  from  2.5  to  4.5  for  medium  sorted 
sediments,  and  SO  greater  than  4.5  for  poorly 
sorted  sediments.  Data  were  collected  on  some 
rivers  of  the  Don  basin.  This  region  was  selected 
because  it  had  the  longest  and  most  systematic 
record  on  the  composition  of  bottom  sediments. 
The  initial  data  were  analyzed  and  estimated  in 
connection  with  the  preparation  of  the  Handbook 
on     Water    Resources.     In    samples    represented 


mainly  by  sand  fractions  without  gravel,  th 
and  d50  values  are  close  and  the  day/d50  ral 
ries  from  1 .2  to  3,  being  greater  the  higher  th 
centage  of  gravel  and  the  coarser  it  is.  If  th 
more  than  50%  gravel,  its  content  is  reflected 
d  50  value;  in  this  case  day  is  less  than  dSO,  as  ; 
and  their  ratio  is  0.7-0.9.  (Knapp-USGS  J 
W71-12392 


OPTIMAL  ANGLES  OF  STREAM  JUNC1 
GEOMETRIC,  STABILITY  TO  CAPTURE, 
MINIMUM  POWER  CRITERIA, 

Virginia  Univ.,  Charlottesville.  Dept.  of  En 

mental  Sciences. 

A.  D.  Howard. 

Water  Resources  Research,  Vol  7,  No  4,  p 

873,  August  1971.  5  fig,  2  tab,  17  ref.  GA-4J 

GA-1427. 

Descriptors:  'Channel  morph 

•Geomorphology,   'Alluvial  channels,   *Dr; 
patterns  (Geologic),   'Tributaries,  Rivers, 
plains.   Mathematical   models.  Topography, 
sion,  Sedimentation,  Land  forming. 
Identifiers:  Stream  junctions. 

The  angles  of  junction  of  streams  are  adjusl 
erosion  and  sedimentation  until  the  water  su 
and  flood  plains  merge  accordantly  with  each 
and  with  the  stream  segment  cont 
downstream.  A  simplified  geometric  model 
zone  of  merger  predicts  angles  of  junction  I 
gradient  relationships  at  the  junction.  Thi 
dieted  angles  are  close  to  those  in  badland  ri 
gully  networks.  Merging  streams  with  thesi 
dieted  angles  of  junction  should  not  be  subj 
discrete  capture  by  each  other  or  by 
downstream  continuation.  Evaluation  of  an{ 
junction  with  regard  to  minimum  rate  of 
produces  normative  equations  similar  to  thos 
dieted  by  the  geometric  model.  The  model  st 
are  within  the  range  of  rates  of  downs 
decrease  of  gradient  typical  of  natural  strean 
napp-USGS) 
W71-I2453 


A  SEDIMENTARY   MODEL  FOR   DETES 
ING  PALEOTIDAL  RANGE, 

Illinois  Univ.,  Urbana.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02L 

W71-12454 


MORPHOLOGY  AND  SEDIMENTS  OF  RE 
DO  SUBMARINE  FAN,  SOUTHERN  CAL1 

NIA, 

University  of  Southern  California,  Los  Ar 

Dept.  of  Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  02L 

W7I-12456 


DELTA:  TERM  AND  CONCEPT, 

Chevron  Oil  Field  Research  Co.,  La  Habra,  C 
G.  T.  Moore,  and  D.  O.  Asquith. 
Geological  Society  of  America  Bulletin,  Vol  i 
9,  p  2563-2567,  September  1971.2  fig,  9  ref. 

Descriptors:  'Deltas,  *Geomorphology,  *Sed 
tation,     'Stratigraphy,     Deposition     (Sedim 
Sedimentary   structures,    Rivers,    Sediment 
port. 

A  delta,  whether  in  the  present  or  geologic  p 
one  segment  of  a  major  sediment  accumul 
usually  occurring  on  the  continental  mar( 
basically  represents  the  filling  of  a  basin  or,  in 
instances,  on  a  more  regional  scale,  the  fillin 
geosyncline.  In  proposing  a  revised  geologic  < 
tion  this  sediment  mass  is  placed  within  its  f 
framework,  recognizing  the  importance  of  po 
cial  and  pre-glacial  marine  geomorpholog) 
considering  the  many  external  forces  that  aff 
Thus,  it  is  recommended  that  the  term  dc 
redefined  as:  the  subaerial  and  submerged 
tiguous  sediment  mass  deposited  in  a  body  of 
(ocean  or  lake)  primarily  by  the  action  of  a 
(Knapp-USGS) 
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71-12457 


ISTWARD  SUBMARINE  CANYON  AND  THE 
IAPING  OF  THE  BLAKE  NOSE, 

rginia     Polytechnic     Inst,     and     State     Univ., 

■cksburg. 

r  primary  bibliographic  entry  see  Field  02  L. 

71-12458 


IARSHORE  CELL  CIRCULATION  AND  THE 
IRMATION  OF  GIANT  CUSPS, 

egon  State  Univ.,  Corvaliis.  Dept.  of  Oceanog- 

ihy. 

r  primary  bibliographic  entry  see  Field  02L. 

M-12459 


ATE-OF-THE-ART    OF    LITTORAL    DRIFT 

■ASUREMENTS, 

ira  Tech.,  Inc,  Pasadena,  Calif. 

<..  Noda. 

>re  and  Beach,  Vol  39,  No   1,  p  35-41,  April 

r  1 .  5  fig,  14ref. 

scriptors:  'Littoral  drift,  "Ocean  currents, 
laches,  'Sediment  transport.  Reviews, 
thodology.  On-site  investigations,  Analytical 
hniques.  Tracers,  Sands,  Shore  protection, 
ich  erosion, 
ntifiers:  'Beach  development. 

:  state-of-the-art  of  littoral  drift  measurements  is 
iewed  with  emphasis  on  field  techniques.  The 
nt  of  view  considered  concerns  a  coastal  com- 
nity  which  is  tentatively  planning  to  construct  a 
bor  or  some  type  of  beach  obstruction  which 
I  impede  the  littoral  sand  transport.  Field 
hods  for  measuring  littoral  drift  include  natural 
ers  (heavy  minerals  and  naturally  radioactive 
erals),  artificial  tracers  (radioisotope  sand 
rescent  sand  tracers),  sand  traps  (groins, 
ikwaters,  jetties,  etc.,  and  mechanical  traps), 
sand  budget.  ( Woodard-USGS) 
1-12468 


ER  EROSION  DUE  TO  CHANNEL  RELO- 
riON, 

eral  Highway  Administration, Concord,  N.H. 
primary  bibliographic  entry  see  Field  08B. 
1-12469 


t  DEPOTS  OF  LAKE  LEMAN  IN  RELATION 
H  THE  EVOLUATION  OF  THE  SEDIMEN- 
1Y  BASIN  AND  THE  CHARACTER  OF  THE 
:USTRIAN  ENVIRONMENT, 

leret  Limnology  Lab.,  Tiberias  (Israel), 
primary  bibliographic  entry  see  Field  02H. 
-12500 


tIABILITY  OF  THE  CHEMICAL  COMPOSI- 
N  OF  WATER  IN  PONDS  OF  VARIOUS 
»OSITION  OF  THE  BOTTOM  IN  RELA- 
N  OF  THE  LOCAL  LEVEL  OF  EROSION 
POLISH), 

;h    Academy    of   Sciences,    Krakow.    Zaklad 
)gii  Wod. 
mierz  Pasternak. 

Hydrobiol.  10  (4):  525-532.  Illus.  1968  (Engl 
n). 

xiptors:   'Ponds,  Chcical  properties.   'Water 

erties. 

tifiers:  Disposition.  Erosion.  Mineral  content. 

ligations  were  made  on  the  water  of  ponds  of 
ius  bottom  dispositions  in  relation  to  the  local 
of  the  surface-water  flow  and  ground-water 
of  the  surrounding  terrain.  In  ponds  with  a 
i  deeply  sunk  into  the  surrounding  terrain  the 
r  was  richer  in  mineral  salts  than  in  those  with 
>ms  at  almost  the  same  level  as  the  adjoining 
ids.  The  causes  and  significance  of  this 
omenon  are  discussed. -Copyright  1971, 
>gical  Abstracts,  Inc. 
-12503 


PARTICLE  SIZE  SORTING  OF  PROGLACIAL 
EOLIAN  MATERIALS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02C. 
W7I-12575 


SOILS  AND  STRATIGRAPHY  OF  A  PORTION 
OF  THE  GOLA  RIVER  FAN  OF  UTTARY 
PRADESH,  INDIA, 

Illinois  Univ;  Urbana.  Dept.  of  Pedology. 
Richard  L.  Hurelbrink,  and  J.  B.  Fehrenbacher. 
Soil  Sci  Soc  Amer  Proc.  34  (6):  911-916    Illus 
1970. 

Identifiers:  Alluvial,  Chemical,  Fan,  Genesis,  Gola, 
India,  Mollisols,  Piedmont,  River,  Soils,  Stratig- 
raphy, Uttar-Pradesh. 

The  Gola  River  fan,  formed  at  the  base  of  the 
Himalayan  Mountains  in  Nainital  District  of  Uttar 
Pradesh,  India,  is  composed  of  strongly  to 
moderately  sloping,  thin,  coarse-textured  sedi- 
ments over  stony  layers  near  the  foothills  and 
gently  sloping,  moderately  thick  to  thick,  medium- 
textured  sediments  over  sand  and  gravel  8-10  km 
below  foothills.  The  2  portions  of  the  fan  are 
separated  by  a  spring  line.  The  soils  of  the  upper 
portion  of  the  fan,  which  is  known  as  the  bhabar, 
are  thin  and  drouthy.  Soils  of  the  lower  portion  of 
the  fan,  which  is  called  the  tarai,  have  good 
moisture  storage  capacity  and  are  highly  produc- 
tive. All  soils  are  weakly  developed  with  high  pH 
values  and  high  base  saturation.  Some  leaching  of 
bases,  translocation  of  Fe,  and  formation  of  struc- 
ture has  taken  place  in  these  soils,  but  clay  move- 
ment has  been  very  slight.  Mineral  alteration  has 
not  been  great,  the  high  chlorite  and  mica  clay 
mineral  content  being  inherited  from  the  soil 
parent  materials.  Most  of  the  soils  in  the  tarai  have 
mollic  epipedons  and  cambic  horizons  and  are 
Mollisols.  Soils  in  the  bhabar  tend  to  have  thinner, 
dark-colored  surface  horizons  than  those  in  the 
tarai,  and  those  near  the  apex  of  the  fan  and  the 
foothills  are  Inceptisols  and  Entisols. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-12576 


PYRITE  MICROCONCRETIONS  IN  BLACK 
SEA  SEDIMENTS  (Mikrokonkretsii  pirita  v  osad- 
kakh  Chernogo  morya), 

Akademiya   Nauk   SSSR,   Moscow.    Institut  Oke- 

anologii. 

1. 1.  Volkov,  A.  G.  Rozanov,  and  T.  A. 

Yagodinskaya. 

Akademiya  Nauk  SSSR  Doklady,  Vol  197,  No  I,  p 

195-198,  1971.  1  tab,  11  ref. 

Descriptors:  'Geochemistry,  'Sediments,  'Pyrite, 
'Clays,  'Chemical  analysis,  Iron  compounds. 
Sulfates,  Sulfides,  Sulfur  compounds,  Hydrogen 
sulfide,  Carbon,  Organic  matter,  Saturation,  Sea 
water,  Silicates,  Calcium  carbonate,  Diagenesis, 
Mud-water  interfaces. 

Identifiers:  'USSR,  Black  Sea,  Concretions, 
Druses,  Magnetic  properties. 

Sulfide  formations  in  the  form  of  nodules,  druses, 
and  fossilized  bacilli,  wood  fragments,  and  algae 
dendrites  were  examined  at  depths  of  300- 1 ,300  m 
in  very  compact,  new  euxinic  Black  Sea  clays.  The 
sediments,  sampled  by  a  bottom  grab,  contained 
less  than  I  mg  of  free  hydrogen  sulfide/liter.  The 
sulfide  content,  which  indicates  the  presence  of 
iron  monosulfide,  was  very  low  (0.01-0.06%).  The 
maximum  amount  of  sulfide  (0.06%  was  due  to  the 
presence  in  the  mud  of  impregnations  of  high  sul- 
fide content.  The  pyrite  sulfur  content  varied 
between  0.20  and  1.27%,  which  attested  to  the 
presence  of  pyrite  sediments  in  all  of  the  samples 
examined.  The  amount  of  sulfates  in  all  samples 
was  practically  the  same  (0.08%)  and  was  deter- 
mined by  the  sulfate  content  in  the  water  which 
saturated  the  muds.  The  CaC03  content  of  the 
sediments  was  13.2-33.0%.  The  organic  carbon 
content  varied  between  0.40  and  0.93%,  which  is 
typical  of  new  euxinic  sediments.  Reactive  iron, 
readily  soluble  in  diluted  sulfuric  acid,  was 
represented  mainly  by  bivalent  iron;  the  Fe  (3) 
content   was   only   0.02-0.05%.   The   iron   sulfide 


concretions  in  nonmagnetic  samples  were  practi- 
cally pure  pyrite.  The  concretions  in  magnetic  sam- 
ples contained  pyrite  and  varying  amounts  of  sul- 
fides representing  transitional  forms  from  monosul- 
fide to  pyrite.  All  sulfide  formations  had  the 
character  of  concretions  and  thus  differed  from  the 
finely  dispersed  pyrite  and  magnetic  sulfides  found 
in  recent  and  ancient  Black  Sea  sediments.  (Josef- 
son-USGS) 
W71-12612 


DISTRIBUTION  OF  MULTISTAGE  DECOM- 
POSITION PRODUCTS  OF  ORGANIC  MATTER 
IN  BOTTOM  SEDIMENTS  (Raspredeleniye 
produktov  mnogostadiynogo  raspada  or- 
ganicheskogo  veshchestva  v  donnykh  otloz- 
heniyakh), 

Limnologicheskii  Institut,  Irkutsk  (USSR). 
L.  M.  Galkin.  and  I.  B.  Mizandrontsev. 
Akademiya  Nauk  SSSR  Doklady,  Vol  198,  No  2  p 
423-425,  1971.  2  ref. 

Descriptors:  'Organic  matter,  'Bottom  sediments, 

'Sedimentation,   'Hydrogeology,   Sediment-water 

interfaces,  Decomposing  organic  matter,  Detritus, 

Groundwater,   Hydrolysis,   Diffusion,    Boundaries 

(Surfaces). 

Identifiers:  'USSR,  Decomposition  products. 

Quantitative  patterns  which  determine  the  content 
and  distribution  of  the  decomposition  products  of 
organic  residues  in  the  liquid  phase  of  bottom  sedi- 
ments are  described.  The  organic  matter  of  ground- 
water solutions  may  be  considered  to  be  the  first  in- 
termediate decomposition  product,  formed  during 
partial  enzyme  hydrolysis  of  solid  organic  residues. 
Distribution  of  the  first  intermediate  product  in 
groundwater  solutions  is  a  function  of  ( 1 )  the  sedi- 
ment accumulation  rate;  (2)  the  organic  residue 
content  of  the  sediment;  (3)  the  decomposition 
constants  of  the  solid  organic  detritus  and  its 
decomposition  product;  and  (4)  the  concentration 
and  coefficient  of  diffusion  of  the  decomposition 
product  at  the  sediment-water  interface.  Sediment 
distribution  of  the  original  organic  detritus  and  its 
decomposition  products,  including  the  end 
products,  is  the  result  of  a  simultaneous  accumula- 
tion, decomposition  and  diffusion  of  the  sediments 
(Josefson-USGS) 
W7I-12614 


QUANTITATIVE     PROPERTIES     OF     DELTA 
CHANNEL  NETWORKS, 

IBM  Thomas  J.  Watson  Research  Center,  York- 
town  Heights,  N.Y. 
J.  S.  Smart,  and  V.  L.  Moruzzi. 
Available  as  AD-719  918  from  Nat.  Tech.  Inf.  Ser- 
vice, Springfield,  Va.  22151-Price  $3.00  printed 
copy,  $0.95  microfiche.  IBM  Thomas  J.  Watson 
Research  Center  Technical  Report  No  3,  January 
1971.  27  p,  4  fig,  4  tab,  4  ref.  ONR  Contract  No. 
N00014-70-C-0I88. 

Descriptors:      'Statistics,      'Deltas,      'Junctions, 
'Channel       morphology,       'Drainage       patterns 
(Geologic),  Geomorphology,  Statistical  methods, 
Mathematical  studies,  Tributaries,  Braiding. 
Identifiers:  'Topology,  'Distributaries. 

Some  simple  procedures  were  developed  for  study- 
ing the  topologic  and  geometric  properties  of  delta 
distributary  systems.  A  delta  channel  network  has 
three  kinds  of  vertices  (forks,  junctions,  and  out- 
lets) and  six  kinds  of  links,  each  corresponding  to 
one  of  the  six  possible  combinations  of  upstream 
and  downstream  vertices.  Functions  of  the  vertex 
and  link  numbers  may  be  used  to  specify  the 
topologic  properties  of  the  network.  A  particularly 
useful  function  is  the  recombination  factor,  or  ratio 
of  number  of  junctions  to  number  of  forks.  This 
ratio  varies  from  zero  for  networks  with  no  recom- 
bination to  unity  for  braided  streams.  A  topologic 
study  of  deltas  (Colville,  Irrawaddy,  Yukon,  Niger, 
and  Parana)  shows  recombination  factors  ranging 
from  0.5  to  0.85.  The  frequency  of  different  kinds 
of  links  can  be  explained  reasonably  well  by  a 
model  that  assumes  random  connection  of  vertices. 
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The  link  lengths  for  a  given  network  belong  to  a 
common  distribution  and  depend  relatively  little  on 
location.  The  Parana  has  the  topologic  character  of 
two  deltas  in  tandem,  each  with  its  characteristic 
recombination  factor.  (Knapp-USGS) 
W7I-12625 


QUANTITATIVE  DISTRIBUTION  OF 

SUSPENDED  MATTER  IN  THE  ATLANTIC 
OCEAN  (FROM  THE  SECOND  CRUISE  OF  THE 
BELOGORSK), 

I.  P.  Svirenko. 

Oceanology,  (USSR),  Vol    10,  No  3,  p  363-365, 

December  1970.  4  p,  2  fig,  1  tab,  8  ref. 

Descriptors:  'Turbidity,  'Suspended  load,  'Atlan- 
tic Ocean,  Suspension,  Provenance,  Sampling, 
Productivity,  Streamflow,  Sediments,  Surveys,  Par- 
ticle size.  Water  quality.  Sedimentation,  Oceanog- 
raphy. 

On  the  basis  of  472  samples  of  water  suspensions,  a 
quantitative  description  is  given  of  the  content  of 
suspended  particles  in  the  water  of  the  Atlantic 
Ocean.  The  central  portions  of  the  ocean  contain 
water  with  the  lowest  concentration  of  suspended 
material,  from  0.2-0.  3  to  1 .0  mg/liter  in  the  surface 
layer.  A  slightly  higher  concentration  of  suspended 
particles  is  observed  near  islands,  over  the  slopes  of 
seamounts  and  in  areas  of  massive  plankton 
production.  In  contrast  to  the  open  ocean,  the  fluc- 
tuations of  suspended  matter  concentrations  in  lit- 
toral waters  are  quite  high,  from  0.2  to  47.0 
mg/liter.  The  most  important  factors  determining 
this  phenomenon  are  continental  drainage  and  the 
direction  of  currents.  The  influence  of  the  flow 
from  such  large  rivers  as  the  Amazon,  Orinoco,  La 
Plata,  and  others  is  analyzed.  (Knapp-USGS) 
W7I-I2630 


THE  DYNAMICS  OF  THE  RIDGE  RELIEF  OF 
THE  SUBMARINE  SLOPES  ON  THE 
NORTHWEST  COAST  OF  THE  BLACK  SEA, 

Odessa  State  Univ.  ( USSR  ) 

G.  N.  Aksent'yev. 

Oceanology      (USSR),      Vol       10,      p      340-347, 

December  1970.  X  p,  6  fig,  3  tab,  6  ref. 

Descriptors:    'Landslides,    'Beach    erosion.    Surf, 
Mass   wasting,   Geomorphology,   Waves   (Water), 
Geology,  Erosion. 
Identifiers:  'Black  Sea. 

About  7()9(  of  the  total  length  of  the  northwest 
coast  of  the  Black  Sea  is  occupied  by  abrasional 
shorelines  in  which  landslide  phenomena 
predominate.  The  slides  occur  as  a  result  of  the 
destruction  of  the  natural  profile  of  the  submarine 
coastal  slope  by  wave  action.  The  slide  movements 
are  reflected  in  the  morphology  of  the  nearshorc 
part  of  the  coastal  slope  and  sea  bottom  in  the  ex- 
istence and  development  of  three  main  types  of 
ridges:  residual  ridges,  compression  ridges,  and 
squeeze  ridges.  The  dynamics  of  all  three  were  stu- 
died along  several  cross-sectional  profiles.  Under 
shoal-water  conditions  on  the  submarine  slope,  the 
rate  of  erosion  of  one  was  in  the  range  of  6000- 
9000  cu  m/year,  during  the  first  year  the  volume 
may  have  been  somewhat  greater.  As  the  profile 
was  leveled  down,  the  rate  of  erosion  became 
slower.  (Knapp-USGS) 
W7I-1263I 


INVESTIGATION  OF  THE  RELIEF  AND  BOT- 
TOM DEPOSITS  ON  THE  SOUTHWEST 
AFRICAN  SHELF, 

I.  K.  Avilov.  and  D.  Ye  Gershanovich. 
Oceanology  (USSR).   Vol    10.   No   2.  p  229-232, 
November  1970.  4  p.  2  fig.  6  ref. 

Descriptors  'Bottom  sediments,  'Continental 
shell.  'Deltas.  Sampling.  Provenance.  Sedimenta- 
tion. Mineralogy,  Plankton,  Phosphorus.  Organic 
matter.  Topography.  Sediment  transport. 
Hydrogen  sulfide. 
Identifiers   'African  shell.  'Congo  River 


The  results  of  marine  geological  studies  performed 
on  a  voyage  of  the  R/V  Akademik  Knipovich  are 
analyzed.  A  narrow  shelf  south  of  the  mouth  of  the 
Congo  River  is  characterized  by  varying  composi- 
tion of  sediment.  Terrigenous  sediment  is  replaced 
by  carbonaceous  sediment  in  the  vicinity  of  the 
mouth  of  the  Cunene  River.  The  high  concentra- 
tions of  some  of  the  sediment  components  are 
caused  by  unusual  sedimentation  factors.  Samples 
taken  in  zones  of  the  intensive  development  of 
diatoms  and  massive  plankton  death  within  the 
shelf  area  near  Walvis  Bay  show  sediments  with  ab- 
normally high  organic  matter  content  (from  15  to 
23%).  In  the  Ludcritz  area,  terrigenous  ooze  out- 
side the  shelf  zone  contains  up  to  8.4%  elementary 
phosphorus,  much  higher  than  the  phosphorus  con- 
tent of  known  carbonaceous  phosphorite  platforms 
on  the  Agulhas  Bank,  amounting  to  about  two- 
thirds  of  the  quantity  of  phosphorus  in  phosphorite 
concretions.  On  the  outer  edge  of  the  shelf,  to  the 
north  of  the  Congo  River  mouth  and  near  Ludcritz, 
although  the  quantity  of  pelite  particles  is  low  (23 
and  6.5% ),  the  sediment  contains  a  high  quantity  of 
iron  ( 16.5  and  9.9%,  respectively).  The  concentra- 
tion of  iron  is  apparently  related  to  glauconite 
(over  80%  and  about  40%).  (Knapp-USGS) 
W7  1-1  2649 


PHOSPHORITE   NODULES   IN   THE   BOTTOM 
SEDIMENTS  OF  THE  GULF  OF  ADEN, 

Akademiya    Nauk    Nauk    URSR,    Kiev.    Instytut 

Geologichnykh  Nauk.  Academy  of  Sciences  of  the 

Ukrainian     SSR,     Kiev,     Institute     of    Geological 

Sciences. 

V.  Kh.  Gevork'yan,  and  Yu.  G.  Chugunnyy. 

Oceanology   (USSR),  Vol    10,  No  2,  p  233-241, 

November  1 970.  9  p,  3  fig,  3  tab,  1 2  ref. 

Descriptors:   'Bottom  sediments,   'Indian  Ocean, 

'Phosphates,    Mineralogy,    Erosion,    Provenance, 

Surveys,  Sedimentation,  Oceanography,  Chemical 

analysis. 

Identifiers:  'Phosphorite  nodules,  'Gulf  of  Aden. 

On  its  nineteenth  voyage  in  the  Indian  Ocean  in 
1966  the  R/V  M.  Lomonosov  collected  326 
phosphorite  nodules  with  a  total  weight  of  1 . 1 09  kg 
from  a  depth  of  210  m  in  the  vicinity  of  Socotra 
Island  in  the  Gulf  of  Aden.  The  morphological 
characteristics  of  the  nodules  and  the  conditions  of 
their  occurrence  indicate  that  the  nodules  are 
products  of  erosion  and  redeposition  of  bedrock 
containing  phosphorite  nodules.  The  time  of  for- 
mation of  the  nodules  has  not  bedn  established; 
their  removal  and  redeposition  are  continuing  at 
the  present  time.  The  nodules  are  composed  mainly 
of  mixture  of  finely  dispersed  isotropic  phosphate 
matter  and  fine  crystalline  calcite.  The  nodules 
contain  quartz,  chalcedony  and  apatite,  less 
frequently  pyroxene,  feldspar,  zircon  and  other 
minerals.  The  large  amount  of  impurities,  including 
10  to  15%  calcite,  clay  matter,  iron  oxides,  and 
quartz,  makes  it  impossible  to  determine  the 
mineraiogical  form  of  the  phosphate  matter.  Con- 
sidering the  active  reaction  of  the  nodules  with 
hydrochloric  acid,  phosphate  isotropy  and  easy 
solubility,  and  the  presence  of  apatite,  it  is  probable 
that  the  phosphorites  consist  of  a  multicomponent 
system,  with  predominance  of  the  isotropic  variety 
of  carbonate-apatite  -  fluorapatite-  collophane.  (K- 
napp-USGS) 
W7 1-12650 


RADIOACTIVITY  OF  THREE  FRESH-WATER 
MOLLUSCS  OF  THE  TIDAL  COLUMBIA 
RIVER  AND  THEIR  ASSOCIATED  SEDI- 
MENTS, 

Geological  Survey,  Arlington,  Va. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-I2663 


CHANCES  IN  COASTAL  MORPHOLOGY  OF 
MONOMOY  ISLAND,  CAPE  COD,  MAS- 
SACHUSETTS, 

Geological  Survey.  Woods  Hole,  Mass. 

R.  N.  Oldale,  J.  D.  Friedman  and  R.  S.  Williams,  Jr. 


All  papers  for  sale  by  the  Superintendent  of  D 
ments,  U.  S.  Government  Printing  Office,  Was! 
ton,  DC.  20402,  Price  S3  50.  In:  Geological 
vey  Research  1971,  Chapter  B,  Professional  P 
750-B,  p  B 1 0 1  -B 1 07,  1 97  1 .  4  fig,  6  ref 

Descriptors:  'Beach  erosion,  'Geomorphol 
•Sand  spits.  Sand  bars.  Surf,  Sands,  Aerial  phc 
raphy,  Photogrammetry,  Terrain  analysis.  Era 
Ocean  waves.  Waves  (Water),  Massachusetts. 
Identifiers:  'Monomoy  Island  (Mass),  Cape 
(Massj 

Monomoy  Island,  an  active  spit  undergoing  si 
and  long-term  changes  in  its  coastline,  pro 
southward  from  the  elbow  of  Cape  Cod  The  i 
shoreline  was  determined  from  cartographic  a 
photography  using  Ektachrome  Aero.  Ektachr 
infrared  Aero,  and  Plus-X  Aerographic  films.  C 
parison  of  this  shoreline  with  older  shorelines,  < 
long  ago  as  1887,  showed  numerous  changes  ir 
configuration  of  the  spit.  The  north  end  of 
island  has  been  receding  since  1948.  If  retrei 
the  northern  half  of  the  Atlantic  Ocean  shore  | 
tinues  at  the  current  rate  of  about  40  feet  per  ) 
the  island  may  separate  into  two  parts  in  70  o 
years.  Eastward  progradation  of  the  southern 
of  the  island  has  continued  at  a  rate  of  abou 
feet  per  year  since  at  least  1853.  The  present 
croachment  of  the  south  end  of  Monomoy  Is 
into  two  deep  basins  to  the  southeast  and  south' 
may  result  in  a  major  reducti  the  rate  of  southv 
progradation  of  the  spit  and  may  lead  to  mere; 
erosion  of  the  western  shore.  (Knapp-USGS) 
W7  I -I  2669 


MOVEMENT  MEASUREMENTS  ON  T 
ROCK  GLACIERS  IN  THE  EASTERN  I 
MOUNTAINS,  COLORADO, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02C. 

W71-12670 


THERMAL  INFRARED  DETECTION  OF  G 
CIAL  GRAVEL,  YELLOWSTONE  NATIOr> 
PARK,  WYOMING, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07B. 

W7I-12672 


EFFECTS  OF  URBANIZATION  ON  SEDIME 
TRANSPORT  IN  BEL  PRE  CREEK  BAJ 
MARYLAND, 

Geological  Survey,  College  Park.  Md. 

For  primary  bibliographic  entry  see  Field  04C. 

W71-12674 


RESISTANCE  TO  FLOW  IN  FLAT-BED  SA 
CHANNELS, 

Geological  Survey,  Albuquerque,  N  Mex. 
For  primary  bibliographic  entry  see  Field  08B. 
W7  1-126X1 


THE  EAGLE  VALLEY  EVAPORI 
NORTHWEST  COLORADO-A  REGION 
SYNTHESIS, 

Geological  Survey,  Washington,  DC. 

WW    Mallory 

GPO,     Washington,     DC.     20402.     Price     $1. 

geological  Survey  Bulletin   131  1-E,   1971.  37  f 

fig,  3  plate,  I  tab,  3  1  ref. 

Descriptors:  'Erosion,  'Land  formi 

'Hydrogeology,  'Petrography,  'Colora 

Mineralogy.  Geomorphology,  Weathering,  Surf 
runoff.  Arid  climates.  Gypsum,  Salts. 
Identifiers:      'Eagle     Valley     Evaporite     (Col 
Lithology. 

The  Eagle  Valley  Evaporite  of  Northwest  Colon 
consists  principally  of  gypsum  and  anhydrite,  I 
contains  an  appreciable  quantity  of  halite  ; 
traces  of  potash  salts.  The  enclosing  rocks  are  ci 
glomerate,      sandstone,      siltstone,      shale,      a 
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mestone  The  age  of  the  formation  is  Middle 
ennsylvanian,  late  Atoka,  and  Des  Moines.  The 
lickness  of  the  evaporite  interval  ranges  from 
,000  feet  in  the  vicinity  of  Eagle.  Colo.,  to  zero  at 
le  northeastern  edge  of  the  Eagle  basin,  25  miles 
way.  In  some  areas  flowage  has  increased  original 
(positional  thickness.  Because  of  its  pliability,  the 
Miporite  is  deformed  more  than  other  rocks  in  its 
cinity.  It  shows  the  effects  of  load  metamorphism, 
aramide  tilting,  diapiric  upwelling,  and  contortion 
je  to  flowage  and  hydration  of  anhydrite.  The 
raporite  was  deposited  in  a  landlocked  marine 
ough  between  the  Uncompahgre  and  Frontrange 
jlifts.  Marine  circulation  and  interchange  of 
iter  were  impeded  on  the  open  northwest  end  by 
broad,  shallow  shelf,  while  exceptionally  thick 
aporite  rocks  were  deposited  at  the  distal, 
utheast  end.  The  climate  was  arid  or  semiarid, 
ith  occastional  torrential  rain.  Mineral  commodi- 
:s  of  possible  future  commercial  value,  contained 
or  associated  with  this  formation,  are  gypsum, 
ilite,  salts  of  potassium,  oil  and  gas.  (Woodard- 
5GS) 
71-12783 


mjRAL  SLOPE  FAILURE,  NORTHEASTERN 
LEENA  MOUNTAINS, 

iological  Survey  of  Canada,  Vancouver  (British 
)lumbia) 
H.  Eisbacher. 

inadian  Geotechnical  Journal,  Vol  8,  No  3,  p 
4-390,  August  1971.  6  fig,  I  3  ref. 

iscriptors:  'Landslides,  *Hydrogeology, 

lockslides,       'Structural      geology.      Aquifers, 
oundwater  movement.  Mass  wasting,  Erosion, 
)pes.  Stratigraphy,  Geology,  Topography, 
intifiers:  'British  Columbia. 

rcnty-five  rockslidcs  in  sedimentary  strata  of  the 
eena  Mountains  in  north-central  British  Colum- 
i  are  concentrated  along  a  distinct  belt  approxi- 
itely  30  km  wide.  Four  slides  belong  to  a  'shal- 
v'  type,  2  1  to  a  'deep'  slide  type.  Slopes  oriented 
rallel  to  the  structural  trend  and  made  up  of 
lerogeneous  conglomerate,  sandstone,  shale  suc- 
tions are  more  likely  to  fail  than  others.  Water, 
:k  anisotropy,  and  permeability  variations  have 
)found  influence  on  rock  slope  failure.  These 
ee  parameters  are  evaluated  in  a  qualitative  way 

the  slopes  in  the  northeastern  Skeena  Moun- 
ns.  The  presence  of  highly  permeable  con- 
merate  lenses  and  beds  interlayered  with  shale 
ord  a  means  of  building  up  artesian  heads  in  the 
:  of  many  slopes  and  causing  these  to  fail  either 
slow  progressive  decrepitation  or,  more  rarely, 
sudden  failure.  The  conglomerates  in  the  area 

generally  poorly  cemented  and  occasionally 
cturcd;  higher  permeability  is  assumed  in  the 
iglomcrates.  (Knapp-USGS) 
'1-12803 


ELLING  CLAY  IN  TWO  SLOPE  FAILURES 
TORONTO,  CANADA, 

iversity  of  Western  Ontario,  London.  Dept.  of 
ginecring  Science. 

■primary  bibliographic  entry  see  Field  02G. 
1-12804 


UTH  NATION  RIVER  LANDSLIDE,  16  MAY 
'I. 

lional    Research   Council   of  Canada,    Ottawa 
ltario).  Div.  of  Building  Research. 
J.  Eden,  E.  B.  Fletcher,  and  R.J.  Mitchell, 
ladian  Geotechnical  Journal.  Vol  8,  No  3,  p 
i-451,  August  1971.  5  fig. 

icriptors:    'Landslides.    'Clays,    'Quick    clays, 
ter   levels.   Groundwater,   Glacial   drift.    Mass 
ting.  Soil  physical  properties.  Infiltration,  Soil 
er,  Snowmelt. 
ntifiers:  South  Nation  River  (Ont) 

ring  the  night  of  May  16-17,  197  1  a  large  land 
e,  involving  nearly  70  acres,  occurred  along  the 
ith  Nation  River  4  miles  north  of  the  village  of 


Casselman,  Ontario,  and  about  30  miles  east  of  Ot- 
tawa. The  landslide  occurred  in  80-ft  high  clay 
slopes,  left  a  scar  about  2100  ft  along  the  river 
bank,  and  extended  1600  ft  back  from  the  river. 
Debris  from  the  landslide  was  carried  both  up- 
stream and  downstream  from  the  slide,  filling 
nearly  8000  ft  of  river  bed  to  a  depth  that  will  raise 
the  river  level  more  than  36  ft  before  it  overtops. 
The  landslide  occurred  at  the  end  of  the  snowmelt- 
ing  season.  The  winter  of  1 970-7 1  deposited  an  all- 
time  record  snowfall  in  the  area,  and  melting  was 
gradual,  allowing  the  maximum  amount  of  infiltra- 
tion into  the  soil.  Water  was  observed  standing  in 
the  fields  in  the  surrounding  countryside  at  the  time 
of  the  landslide.  A  surficial  cover  of  banded  silty, 
fine  sand,  generally  60  to  20  ft  thick,  overlies  an  ex- 
tensive postglacial  (Champlain  Sea)  deposit  of 
marine  clay.  Beneath  the  marine  clay  is  a  deposit  of 
silty  till  overlying  limestone  bedrock  of  the  Ordovi- 
cian-aged  Ottawa  Formation.  (Knapp-USGS) 
W7  1-1  2806 


THE  SAINT-JEAN-VIANNEY  LANDSLIDE:  OB- 
SERVATIONS AND  EYEWITNESSES  AC- 
COUNTS, 

Laval  University,  Quebec. 
F.  Tavenas,  J.  Y.  Chagnon,  and  P.  La  Rochelle. 
Canadian  Geotechnical  Journal,  Vol  8,  No  3,  p 
463-478,  August  1971.  14  fig,  1  tab,  6  ref. 

Descriptors:    'Landslides.    'Quick    clays,    'Clays, 
Glacial  drift,  Mass  wasting.  Soil  physical  proper- 
ties. Leaching,  Weathering,  Infiltration,  Soil  water. 
Groundwater,  Water  levels. 
Identifiers:  'Saint-Jean-Vianney  (Quebec). 

A  major  landslide  occurred  in  Champlain  Clay  at 
Saint-Jean-Vianney,  Quebec,  on  May  4,  1971. 
Preliminary  investigations  reveal  that  the  slide 
commenced  about  10.15  p.m.,  hit  the  east  section 
of  the  town  about  10.55  p.m.,  and  within  5  min  car- 
ried 40  homes  to  destruction.  An  estimated  9  mil- 
lion cubic  yards  of  material  moved  during  the  slide, 
from  an  area  of  approximately  350,000  square 
yards.  The  slide  commenced  within  the  crater  of  a 
much  larger  landslide  that  occurred  about  500 
years  ago,  and  after  completed  liquefaction 
travelled  down  the  Riviere  aux  Vases  at  a  speed  of 
approximately  16  miles/h,  earring  debris  out  into 
the  middle  of  the  Saguenay  River.  (Knapp-USGS) 
W7  1-1  2807 


TREND  OF  PRESENT-DAY  EROSION-ACCU- 
MULATION PROCESSES  IN  THE  LOWER 
REACHES  OF  RIVERS  IN  THE  WESTERN 
TRANSCAUCASUS, 

A.  F.  Mandych,  and  R.  S.  Chalov. 
Soviet  Hydrology:  Selected  Papers,  No  I ,  p  33-37, 
1970.     Translated     from     Vestnik     Moskovskogo 
Universiteta(MGU),  No  1 ,  p  66-7  1 ,  1970. 

Descriptors:  'Sedimentation,  'Erosion, 

♦Gcomorphology,  Deltas,  Flood  plains.  Geologic 
control,  Land  subsidence.  Mountains,  Rivers,  Ter- 
races (Geological). 
Identifiers:  USSR,  Black  Sea,  Caucasus. 

Negative  tectonic  movements  (subsidence) 
predominate  on  the  Black  Sea  coast  of  the  Cau- 
casus. Intense  river  entrenchment  processes,  con- 
trolled by  the  general  patterns  of  formation  of  the 
longitudinal  river  profile  in  an  uplifting  relief, 
predominate  in  the  mountain  zone.  For  example, 
the  rate  of  downcutting  of  the  Mzymta  River  in  the 
lateral  ranges  of  the  Caucasus  is  5.5  cm  per  year.  In 
addition,  entrenchment  processes  take  place  in  the 
lower  reaches  of  some  rivers  (Khozhupse,  Belaya. 
Gumista.  Kelasuri.  Madzhara,  Dgamishi,  Galidzga, 
Inguri,  Supsa,  Natanebi.  Kintrishi,  and  Chakvis- 
Tskali)  and  accumulation  in  other  rivers  (Psou, 
Bzybi,  Chernaya.  Baklanovka,  Kodori.  Mokva. 
Okumi.  Rioni.  and  Chorokhi).  The  intensity  of 
these  processes,  their  causes,  and  their  morphologi- 
cal manifestations  are  very  diversified.  Most  typical 
for  rivers  whose  lower  reaches  become  entrenched 
is  the  transformation  of  the  levels  of  the  high  Hood 
plain  in  the  downstream  direction  into  correspond- 


ing flood  plain  surfaces  that  merge  in  the  coastal 
lowland  with  the  new  Black  Sea  marine  terrace.  (K- 
napp-USGS). 
W7I-I2816 


COMPUTATION  OF  THE  DURATION  OF  SILT- 
ING OF  THE  UPPER  POOLS  OF  LOW-PRES- 
SURE HYDROELECTRIC  POWER  PLANTS, 

Sredneaziatiskii    Nauchno-lssledovatelskii    Institut 

Irrigatsii, Tashkent  (USSR). 

V.  A.  Skryl'nikov. 

Soviet  Hydrology:  Selected  Papers,  No  1 ,  p  37-4  I , 

1970.  2  fig,  4  ref.  Translated  from  izvestiya  Akad 

Nauk  Uzbekskoy  SSR,  Ser  Tekh  Nauk,  No  1 ,  p  50- 

54,  1970. 

Descriptors:    'Reservoir    silting,    'Sedimentation 
rates.     Sedimentation,     Deposition     (Sediments), 
Sediment  yield,  Streamflow,  Equations. 
Identifiers:  USSR. 

A  relationship  is  given  for  computing  the  silting 
volumes  in  the  upper  pools  of  low-pressure 
hydroelectric  powerplants.  This  relationship  does 
not  require  that  the  initial  degree  of  clarification  be 
determined  in  advance,  and  the  silting  of  the  upper 
pool  can  be  computed  with  allowance  for  the 
periodicity  of  discharge  fluctuations,  since  the  silt- 
ing volume  is  expressed  as  a  function  of  the  total  in- 
flow of  sediments  into  the  upper  pool.  (Knapp- 
usgsO. 
W71-128I7 


A  LABORATORY  APPARATUS  FOR  MAIN- 
TAINING UNIFORM  SUSPENSIONS  OF  FINE- 
GRAINED SEDIMENT, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 
Bay  Inst. 

E.  W.  SchiemerJ.  R.  Schubel,  and  G.  M.Schmidt. 
Chesapeake  Bay  Institute  Technical  Report  70, 
Reference  71-4,  Johns  Hopkins  University  July 
1971.  9  p,  5  fig. 

Descriptors:  'Sedimentation,  'Fish  eggs,  'En- 
vironmental effects.  'Fish  hatcheries.  'Model  stu- 
dies, Testing,  Test  procedures.  Suspended  load. 
Particle  size.  Structural  engineering. 

An  apparatus  was  constructed  and  tested  for  main- 
taining uniform  suspensions  of  fine-grained  sedi- 
ment for  laboratory  experiments  on  the  effects  of 
suspended  sediment  on  the  development  and 
hatching  success  of  anadromous  and  semi- 
anadromous  fish  eggs.  Fifteen  gallon  aquaria  were 
used  as  testing  tanks,  and  thirty  gallon  plastic  barrel 
liners  as  feeder  reservoirs.  The  agitators,  both  in 
the  testing  tanks  and  in  the  feeder  reservoirs,  utilize 
vertically  reciprocating  perforated  plates  driven  by 
gearmoters.  Each  of  the  test  tank  agitators  employ 
a  single  rectangular  polypropylene  plate.  Two  sets 
of  parallel  levers  and  pivots  maintain  the  plate  in 
the  center  of  the  tank,  and  amplify  the  crank  mo- 
tion to  produce  the  required  stroke.  Choice  of  am- 
plitude and  frequency  of  the  plate  motion  are  dic- 
tated by  the  settling  velocities  of  the  particles  being 
used  and  are  achieved  by  appropriate  linage  and 
motor  speed  selection.  ( Woodard-USGS) 
W71-I2834 


HYDROMORPHOLOGICAL  INVESTIGATIONS 
OF  FLOOD  PLAIN  AND  CHANNEL 
PROCESSES  (Gidromorfologicheskiye  iss- 

Icdovaniya  poymennogo  i  ruslovogo  protsessov). 

State  Hydrological  Inst.,  Leningrad  (  USSR  ). 
For  primary  bibliographic  entry  see  Field  08 B. 

W7  1-1  2843 


CHANNEL  DYNAMICS  OF  MOUNTAIN 
RIVERS  (Problemy  ruslovoy  dinamiki  gornykh 
rek), 

State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  08B 

W71-12848 
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Field  02— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


RELATIONSHIP      OF      THE      HORIZONTAL 
DEFORMATION  RATE  OF  A  RIVER  CHANNEL 
TO        THE        RIVER        DISCHARGE        AND 
MORPHOLOGICAL  REFORMING  CYCLES  (K 
voprosu  o  svyazi  skorosli  planovykh  deformatsiy 
rechnogo  rusla  s  vodnost'yu  reki  i  tsiklaml  raor- 
fologicheskikh  pereformirovanly), 
State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  08B. 
W71-I2849 


ON-SITE         INVESTIGATIONS         OF        THE 
MORPHOLOGY       AND       HYDRAULICS       OF 
MEANDERS   IN    FREE   MEANDERING   (Natur- 
nyye  issledovaniya  morfologii  i  gidravliki  izluchin 
svobodnogo  meandrirovaniya). 
Stale  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02E. 
W71-12850 


NONSCOURING        VELOCITIES       OF       ASH 
DEPOSITS    ON    ASH    DUMPS    OF   THERMAL 
ELECTRIC        POWERPLANTS        (O        neraz- 
myvayushchikh  skorostyakh  zol'nykh  otlozheniy  na 
zolootvalakh  teplovykh  elecktricheskikb  slantsiy ), 
State  Hydrological  Inst.,  Leningrad  (USSR). 
V.  A.  Melent'yev,  and  V.  G.  Panteleyev. 
In:  Gidromorfologicheskiye  issledovaniya  poymen- 
nogo    i    ruslovogo    protsessov;    Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No   183,  p   166- 
179,  1970.  3  fig,  1  tab,  Href. 

Descriptors:  *Sediments,  'Sediment  transport, 
•Sediment  discharge,  *Scour,  'Thermal  power- 
plants.  Stream  erosion,  Bed  load,  Slopes,  Flow 
rates,  Flumes,  Aggradation,  Discharge  (Water), 
Water  temperature.  Suspended  load,  Particle  size. 
Bulk  density,  Peat,  Coals. 

Identifiers:  *USSR,  Nonscouring  velocity,  Ash 
deposits.  Riffles,  Slag. 

In  storing  the  ash-slag  material  discharged  from 
thermal  electric  power  stations  it  is  often  necessary 
to  determine  the  scour  conditions  of  the  ash 
deposits  formed  in  the  area  of  ash  dumps.  To  deter- 
mine the  average  nonscouring  velocities  for  ash 
deposits  of  varying  size,  studies  were  conducted  in 
an  experimental  flume  16.75  m  long  and  0.6  m 
wide.  A  total  of  16  ash  materials,  differing  in  parti- 
cle-size composition  and  bulk  density,  were  ex- 
amined. The  materials  were  derived  from  peat, 
Kuznetsk  and  Donets  coals,  and  the  washed  ashes 
of  these  fuels.  Formation  of  riffles,  similar  to  those 
of  sand  and  gravel  materials,  and  a  so-called  dune- 
riffle  regime  of  sediment  movement  were  observed 
for  these  deposits  during  periods  of  nonscouring 
velocity.  The  height  of  the  riffles  was  2-3  mm  and 
their  spacing  was  12-15  cm.  The  hydraulic  values 
measured  in  the  flow  regime  of  the  small  riffles  in- 
cluded: (1)  the  water  discharge;  (2)  the  depth  of 
the  flow;  (3)  the  bed  load  and  suspended  sediment 
discharges;  (4)  the  pulsating  characteristics  of 
flow;  (5)  the  temperature  of  the  water;  and  (6)  the 
slope  of  the  free  water  surface  and  that  of  the 
flume.  Formulas  were  derived  for  calculating  the 
average  nonscouring  velocities  for  ash  deposits 
formed  above  and  below  the  water  surface.  (See 
also  W7  I  - 1  2843  )  ( Josefson-USGS ) 
W71-I2852 


A     WET    SAND     DOSIMETER     FOR     ADDING 

SEDIMENTS     TO     AN      ERODIBLE     MODEL 

(Dozimetr  syrogo  peska  dlya  podachi  nanosov  na 

razmyvayemuyu  model']. 

State  Hydrological  Inst.,  Leningrad  (  USSR ). 

Z  M.  Velikanova,  and  N.  A.  Yarnykh. 

In:  Gidromorfologicheskiye  issledovaniya  poymen- 

nogo    is    ruslovogo    protsessov;    Gosudarstvennyy 

Gidrologicheskiy   Institut  Trudy,  No    183,  p  202- 

204,  1970.  I  fig,  I  ref. 

Descriptors:  *Sediments,  'Sands,  'Model  studies, 
'Sediment    discharge.    Hydraulic    models.    Mean- 
ders, Equipment,  Foreign  research. 
Identifiers:     'USSR.    State    Hydrologic    Institute, 
Dosimeters,  Erodiblc  models 


A  dosimeter  designed  by  the  Department  of  Chan- 
nel Processes  of  the  State  Hydrologic  Institute  for 
adding  wet  sand  to  an  erodible  channel  model  is 
described.  The  dosimeter  consists  of  a  hopper  with 
a  capacity  of  0.6  cu  m  of  sand,  a  feed  chamber,  a 
0.02  cu  m  mixing  tank  and  a  50  cm-wide  conveyor 
belt.  The  dosimeter  was  used  on  a  model  of  a  river 
meander.  The  sediment  discharge  varied  between 
10  and  260  g/sec.  An  addition  of  sand  in  10-15  min 
intervals  during  low  sediment  discharge  eliminated 
the  need  for  full-time  personnel.  A  large  area  of 
contact  between  the  conveyor  belt  and  the  sand  in 
the  feed  chamber  ensured  a  uniform  supply  of  sedi- 
ments to  the  model.  (See  also  W7 1- 12843)  (Josef- 
son-USGS) 
W71-12854 

2K.  Chemical  Processes 


TEMPERATURE,  DISSOLVED  OXYGEN  AND 
SALINITY  DATA  FOR  THE  PENOBSCOT 
RIVER  ESTUARY,  1966-1970. 

Maine  Univ.,  Orono,  Cooperative  Fishery  Unit. 
For  primary  bibliographic  entry  see  Field  02L. 
W7  I -I  2246 


PROPERTIES  OF  TILE  DRAINAGE  WATER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W7I-12252 


'POLYWATER':  EVIDENCE  FROM  ELECTRON 
SPECTROSCOPY  FOR  CHEMICAL  ANALYSIS 
(ESCA)  OF  A  COMPLEX  SALT  MIXTURE, 

Purdue    Univ.,    West    Lafayette,    Ind.    Dept.    of 
Chemistry;  Bell  Telephone  Labs,  Murray  Hill,  N.J.; 
and  Hewlett-Packard  Co.,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  10. 
W71-12268 


MINOR  ELEMENTS  IN  WATER, 

Geological  Survey,  Denver,  Colo. 

M.  W.  Skougstad. 

Geological  Society  of  America  Memoir  1  23,  p  43- 

55,  1971.  l.fig,  7  tab,  4  ref. 

Descriptors:  'Water  quality,  'Trace  elements, 
'Spectroscopy,  'Water  analysis,  Municipal  water, 
Water  treatment.  Chemical  analysis.  Data  collec- 
tions. Water  supply,  Heavy  metals,  Aqueous  solu- 
tions. Water  chemistry. 

A  complete  characterization  of  natural  waters  in- 
cludes a  determination  of  the  concentrations  of  30 
or  more  minor  elements.  Emission  spectrochemical 
methods  are  uniquely  suited  to  the  determination 
of  a  comparatively  large  number  of  minor  ele- 
ments, mainly  those  classified  as  heavy  metals. 
Spectrochemical  data  have  been  available  since 
1935  and  provide  insight  into  the  minor-element 
character  of  the  raw-  and  finished-water  supplies  of 
most  major  U.S.  cities.  Such  data  permit  assess- 
ment of  those  supplies  that  contain  either  compara- 
tively high  or  low  concentrations  of  minor  ele- 
ments. The  concentrations  of  many  minor  elements 
are  unchanged  by  the  municipal  treatment-plant 
operations  between  the  raw-  and  finished-water 
supply.  However,  part  of  the  copper  in  a  raw-water 
supply  may  be  removed  during  treatment,  even 
though  the  over-all  result  is  a  net  increase  in  copper 
in  the  finished  water.  The  aluminum  concentration 
of  finished  water  is  greater  than  in  the  raw-water 
supply  when  aluminum  sulfate  is  used  as  a  coagu- 
lant aid.  Significant  amounts  of  iron  may  be 
removed  during  treatment.  (Knapp-USGS) 
W7I-I2269 


WATER, 

University  of  East  Anglia,  Norwich  (England). 
C  Hall. 

Chemistry,  Vol  44,  No  8,  p  6-10,  September  1971. 
4  fig,  9  ref. 


Descriptors:   'Water,   'Water  properties,   *Wa 
chemistry,  'Water  structure,  'Water  types,  Chei 
cal  properties,  Water  vapor,  Ice,  Silica,  Gelt. 
Identifiers:  'Polywaler. 

The  chemical  and  physical  characteristics  of  wa 
in  its  liquid,  gas  and  solid  forms  are  discussed  s 
illustrated.  The  properties  of  polywater  (anon 
lous  water)  are  discussed.  Commonplace  thoi 
water  may  be,  its  properties  are  of  the  greatest  i 
portance  in  the  operation  of  living  procesj 
Water  was  present  on  Earth  before  life  original 
and  was  probably  the  medium  from  which  I 
emerged.  If  and  when  life  is  found  elsewhere  in 
universe,  if  it  makes  use  of  water,  it  will  have  m< 
similarities  with  the  life  we  know,  and  if  it  does  n 
it  will  be  extremely  different.  ( Woodard-USGS) 
W71-I2270 


BROMIDE  GEOCHEMISTRY  OF  SALT  ROCI 

Chevron  Research  Co.,  La  Habra,  Calif. 
William  T.  Holser. 

In:  Second  Symposium  on  Salt,  Volume  I ,  May  3 
1965,  Clevelend;  Northern  Ohio  Geologi 
Society,  Inc.  p  248-275,  1966.  28  p,  20  fig,  2  t 
57  ref. 

Descriptors:  'Sodium  chloride,  'Salts,  'Halid 
•Tidal  marshes,  'Playas,  Sea  water,  Saline  wal 
Saline  lakes,  Lake  basins,  Shallow  water,  Stand 
waters,  Saline  water  systems,  Hot  springs,  Magnc 
water,  Alkaline  water,  Sedimentary  rocks,  In 
ganic  compounds,  Deserts,  Evaporation,  Rum 
Water  levels. 

Identifiers:  'Bromine,  Weeks  Island  (Louisian 
Permiam-Delaware  Basin  (Texas),  Laguna  Ojo 
Liebre  (Baja  California). 

Investigations  begun  in  1959  on  the  distribution 
bromide  in  some  domestic  salt  deposits  indie 
that  halite  containing  large  concentrations  of  b 
mide  possibly  resulted  from  volcanic  and  hot  spr 
activity.  Modern  sea  water  deposits  contain  les 
amounts  of  this  substance.  The  author  presents 
informative  and  detailed  review  of  the  gene 
geochemistry  of  bromide  that  includes  brom 
studies  made  on  some  specific  evaporite  basins 
the  U.S.  and  Canada.  (Glasby-USGS) 
W7I-12271 


NATURAL  HYDROTHERMAL  SYSTEMS  A] 
EXPERIMENTAL  HOT  WATER/ROCK  1 
TERACTIONS  (PART  II), 

Department  of  Scientific  and  Industrial  Resear 

Petone  (New  Zealand).  Chemistry  Div. 

A.  J.  Ellis,  and  W.  A.  J.  Mahon. 

Geochimica  et  Cosmochimica  Acta,  Vol  3  1 ,  Nc 

p  465-490,  April  1 967.  25  p,  7  fig,  7  tab,  1 7  ref, 

pend. 

Descriptors:  'Aqueous  solutions,  'Thermal  wal 
'Petrology,  'Mineralogy,  'Igneous  rocks,  La 
Water  chemistry,  Silicates,  Rock  properti 
Chemical  analysis.  Chemical  properti 
Geochemistry,  Analytical  techniques,  Then 
properties,  Water  properties.  Solutes,  Solubil 
Ion  exchange.  Inorganic  compounds. 
Identifiers:  Wellington  (New  Zeal),  'Taupo  V 
canic  Zone  (New  Zeal),  Lake  Taupo  (New  Zeal; 

Volcanic  rocks  from  the  Taupo  Volcanic  Zc 
northeast  of  Wellington,  New  Zealand  were  hea 
in  the  presence  of  water  to  400,  450,  500  and  t 
degrees  C,  at  pressures  of  1000  to  1500  bars, 
rock  samples  tested  were  reduced  to  grain  size  ol 
5  mm,  and  were  placed  in  removable  platin 
liners  inserted  and  sealed  in  pressure  vessels.  Ei 
vessel  was  heated  dry  in  an  electric  tube-furni 
until  thermal  equilibrium  was  attained,  at  wh 
time  water  was  injected.  Water  injection  cea: 
when  pressure  reached  1500  bars.  Runs  of  14  d 
duration  for  each  sample  at  temperatures  of  41 
450,  500  and  600  degrees  C  followed.  At  the  enc 
each  test  all  vessels  were  quickly  cooled  and  the 
taken.  Most  solutes  are  controlled  in  concentrat 
by  mineral  solubility  and  ion  exchange.  Acidity 
creased  along  with  temperature  increase.  Some 
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Jie  major  constituents  of  natural  hot  waters 
[chloride,  boron,  ammonia  and  fluoride)  were  dis- 
iOlved  during  rock  alteration.  Lack  of  hydrother- 
nal  alteration  indicates  that  a  fairly  high  percent- 
ige  of  those  soluble  components  present  were  con- 
fined in  the  intergranular  surfaces  of  these 
specimens.  (Glasby-USGS) 
W7I-12284 

JAS  CHROMATOGRAPHIC  MEASUREMENTS 
}F  HYDROTHERMAL  EMANATIONS  AT  YEL- 
LOWSTONE NATIONAL  PARK, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Chemistry. 

3.  D  Gunter,  and  B.  C.  Musgrave. 

jeochimica  et  Cosmochimica  Acta,  Vol  30,  No  1  1 , 

>  1 175- 1  189,  November  1966.  15  p,  5  fig,  3  tab,  15 

ef. 

Jescriptors:  'Wyoming,  *Hot  Springs,  *Geysers, 
■Mineral  water,  'Subsurface  waters.  Thermal 
iiater.  Heated  water,  Water  vapor,  Water  proper- 
ies.  Confined  water,  Water  chemistry,  Magmatic 
water,  Percolating  water,  Groundwater  movement, 
norganic  compounds.  Radioactivity,  Silica, 
Chemical  analysis.  Gas  chromatography,  Water 
inalysis.  Thermal  properties.  Gases,  Steam, 
dentifiers:  'Yellowstone  National  Park, 
'Hydrothermal  gases,  'Hydrothermal  features. 

Samples  of  gases  of  hydrothermal  origin  from  over 
100  selected  hot  springs  in  Yellowstone  National 
»ark  were  studied  and  analyzed  for  chemical  com- 
josition  and  origin.  This  investigation  was  part  of  a 
general  survey  of  the  park  designed  to  locate  sites 
'or  future  isotopic  analysis.  As  thermal  activity  in 
;he  area  is  unevenly  distributed,  sites  had  to  be 
elected  that  were  in  many  cases  widely  scattered. 
jases  were  analyzed  by  gas  chromatography.  Of 
:he  9  gases  investigated,  only  carbon  dioxide, 
lydrogen  oxygen,  argon,  nitrogen,  and  methane 
»ere  quantitatively  identified.  This  information  will 
:ventually  be  used  in  determining  possible  sources 
ind  origins  of  these  gases.  The  non-reactive  gases 
»ere  treated  by  a  Rayleigh  distillation  process, 
*hich  gives  a  strong  correlation  between  argon  and 
ill  of  the  other  non-reactive  gases,  although  the 
:orrelation  with  helium  is  not  as  well  defined  as  for 
[he  other  gases.  This  correlation  indicates  a 
jredominatly  atmospheric  origin  for  these  gases. 
;Glasby-USGS) 
IV7I-I2285 


\N  INVENTORY  AND  STUDY  OF  BEAVER  IM- 
POUNDED WATER  IN  MISSISSIPPI, 

Mississippi  State  Univ.,  State  College.  Dcpt.  of  Wil- 

Jlife  Management. 

For  primary  bibliographic  entry  see  Field  02H. 

W7I-12286 


CHAPTER  1.  CHEMICAL.  PHYSICAL,  AND 
BIOLOGICAL  CHARACTERISTICS  OF  WATER 
RESOURCES, 

Geological  Survey.  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  02A. 

071-12348 


POTOMAC    RIVER    WATER    QUALITY    NET- 
WORK, WATER  YEAR  1970. 

Interstate    Commission    on    the    Potomac    River 

Basin.  Washington.  DC. 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-I2363 


EFFECT  OF  WATERLOGGING  AND  ORGANIC 
MATTER  ON  THE  LOSS  OF  APPLIED  SULFUR, 

California  Univ.,  Hopland   Hopland  Field  Station. 
For  primary  bibliographic  entry  sec  Field  02G. 
W7I-12377 


A  STATISTICAL  COMPARISON  OF  pH 
VALUES  OF  SOME  ENGLISH  SOILS  AFTER 
MEASUREMENT  IN  BOTH  WATER  AND  0.0 1 M 
CALCIUM  CHLORIDE, 

Cincinnati  Univ  ,  Ohio.  Dept.  of  Geography. 


For  primary  bibliographic  entry  see  Field  02G. 

W71-12378 


DEMISING  OF  EXCHANGEABLE  CATIONS  IN 
FREE-SWELLING  BENTONITE  CLAY, 

Agricultural    Research    Service,    Phoenix,    Ariz. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-12379 


DIFFERENTIAL  Sr-Ca  BONDING  ON  SOIL  AS 
INFLUENCED  BY  BONDING  SITE, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  02G. 
W71-I2381 


REACTION  Or  COPPER  TETRAMMINE  WITH 
BENTONITE  CLAY, 

California  Univ.,  Berkeley.  Space  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  02G. 
W7I-12382 


CHEMICAL  CHARACTERISTICS  OF  THE 
COPPICE  DUNE  SOILS  IN  PARADISE  VAL- 
LEY, NEVADA, 

Agricultural  Research  Service,  Reno,  Nev.  Soil  and 

Water  Conservation  Div. 

For  primary  bibliographic  entry  see  Field  02G. 

W7I-12383 


HYDROCHEMISTRY  OF  THE  COAST  OF  EAST 
ANTARCTICA  (PRAVDA  COAST  AREA),  COM- 
MUNICATION 1, 

Gidrokhimicheskii         Institut,         Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  02C. 

W7  I- 12400 


HYDROCHEMISTRY  OF  THE  COAST  OF  EAST 
ANTARCTICA  (PRAVDA  COAST  AREA),  COM- 
MUNICATION 2.  VARIATIONS  IN  THE 
CHEMICAL  COMPOSITION  OF  PRECIPITA- 
TION, 

Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

For  primary  bibliographic  entry  see  Field  02C. 
W7 1-1 2401 


ROLE    OF    EVAPORATION    IN    THE    MIGRA- 
TION OF  SALTS  INTO  THE  ATMOSPHERE, 

Severo-Osetinskii     Selskokho/yaistvenni     Institut. 

Ordzhonikidze(USSR). 

For  primary  bibliographic  entry  sec  Field  02D. 

W71-I2402 


COMPUTATION  OF  RIVER  WATER 
MINERALIZATION  DURING  FORECASTING 
BY  MEANS  OF  A  'NAIR1'  ELECTRONIC  COM- 
PUTER, 

Rostov-onDon  State  Univ..  USSR. 

For  primary  bibliographic  entry  see  Field  07C. 

W7 1-1 2403 


FACTORS  AFFECTING  WATER  QUALITY  OF 
SMALL  MOUNTAIN  CATCHMENTS, 

Swiss  Forest  Research  Inst.,  Birmensdorf  (Switzer- 
land). 

H.  M.  Keller. 

In:  Wellington  Symposium  -  The  Results  of 
Research  on  Representative  and  Experimental 
Basins;  December  1-8,  1970,  New  Zealand:  New 
Zealand  Journal  of  Hydrology.  Vol  9.  No  2.  p  I  33- 
141,  1970.  9p,  1  fig,  4  tab,  I  1  ref. 

Descriptors:  'Water  quality,  'Water  chemistry. 
'Small  watersheds.  Leaching,  Weathering,  Cli- 
mates, Geochemistry,  Topography,  Vegetation  ef- 
fects. Hardness  (Water),  Calcium.  Carbonates, 
Sodium,  Discharge  (Water),  Water  temperature. 
Identifiers:  'Switzerland.  'Experimental 

watersheds. 


Five  small  catchments  in  the  north-eastern  Prealps 
of  Switzerland  were  investigated  for  variations  of 
stream  water  chemistry  during  the  years  1967  and 
1968  using  the  stepwise  multiple-regression 
technique.  Concentrations  of  magnesium,  potassi- 
um, silica,  sulphate,  chloride,  nitrate,  ammonium 
and  pH  value  show  little  variation.  Measurements 
of  electrical  conductivity,  total  hardness,  and  calci- 
um, carbonate,  and  sodium  concentrations  indicate 
considerable  variation.  Discharge  rate  is  found  to 
account  in  three  of  the  five  streams  for  80%  or 
more  of  the  variation  of  the  five  chemical  com- 
ponents. However,  the  compound  effect  of 
discharge,  water  temperature  and  a  factor  estimat- 
ing seasonal  change  of  soil  moisture  conditions  ac- 
counts in  all  five  catchments  for  71%  to  95%  of  the 
variation.  Differences  between  streams  seem  to  be 
due  to  differences  in  vegetation  cover  and  soil  con- 
ditions of  the  respective  catchments.  ( Knapp- 
USGS) 
W7 1-1 2425 


DESCRIPTION  AND  FORMATION  OF  THE 
CHEMICAL  COMPOSITION  OF  ATMOSPHER- 
IC WATERS  AND  WATERS  OF  ARID  RE- 
GIONS. METHODS  OF  STUDY  (Kharakteristika  i 
formirovaniye  khimicheskogo  sostaya  atmosfer- 
nykh  vod  i  vod  sushi.  Metody  ikh  izucheniya). 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

Gidrokhimicheskiye  Matcrialy,  Vol  54,  1970.  132 
P- 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Chemical  analysis,  'Analytical  techniques, 
'Water  properties.  Water  types.  Electrochemistry, 
Geochemistry,  Thermodynamics,  Water  quality. 
Chemical  precipitation,  Aqueous  solutions.  Ion 
exchange.  Chemical  reactions.  Equilibrium,  Oxida- 
tion, Trace  elements.  Organic  matter.  Salts,  Oxida- 
tion-reduction potential 

Identifiers:  'USSR,  'Natural  waters,  'River 
waters,  'Mineralization,  Sorbents,  Zonality,  Chro- 
maticity,  Biogenous  substances.  Zinc,  Silver. 

This  issue  of  the  Hydrochemical  Materials  consists 
of  16  pages  devoted  to  a  study  of  the  chemical 
composition  of  natural  waters  of  the  USSR.  Vari- 
ous aspects  of  water  chemistry  are  examined. 
These  include:  (  1  )  the  calcium  carbonate  equilibri- 
um of  mineral  waters,  (  2 )  the  oxidation  capacity  of 
river  waters;  (3)  the  physicochemical  properties  of 
solutions  formed  during  interaction  of  water  with 
rocks;  (4)  the  regime  of  biogenous  and  organic 
substances  in  reservoir  waters;  (5)  the  oxidation- 
reduction  properties  of  solutions  in  contact  with 
igneous  and  metamorphic  rocks;  (6)  the  role  of 
sorbents  in  determining  calcium  sulfate  solubility; 
(7)  the  surface  exchange  of  natural  sorbents  in  a 
water  medium;  and  (8)  spectrographic  and 
photometric  determinations  of  trace  elements  in 
various  water  samples.  This  collection  of  papers  is 
intended  for  use  by  chemical  hydrologists, 
geochemists,  hydrogeologists,  geologists  and  other 
specialists  interested  in  the  results  of  chemical 
analyses  of  natural  water.  (See  also  W7 1-12435 
thruW7l-12448)  (Josefson-USGS) 
W71-12434 


CALCIUM  CARBONATE  EQUILIBRIUM  OF 
VARIOUS   MINERAL   WATERS   OF   EASTERN 

SAYAN      (Karbonatno-kal'tsiyevoye      ravnovesiye 

nekotorykh       mineral'nykh       vod       Vostochnogo 

Say  ana), 

Irkutskii  Gosudarstvennyi  Universitet  ( USSR ). 

V.  M.  Levchenko.  G.  M.  Shpeyzer,  and  N.  A. 

Sclina. 

In:  Kharakteristika  i  formirovaniye  khimicheskogo 

sostava  atmosfernykh  vod  i  vod  sushi.  Metody  ikh 

izucheniya:  Gidrokhimicheskiye  Materialy,  Vol  54, 

p3-7.  1970.  2  tab.  I  5  ref. 

Descriptors:  'Water  types,  'Calcium  carbonate, 
'Mineral  water,  'Equilibrium.  'Water  chemistry. 
Chemical  analysis.  Thermal  water.  Aqueous  solu- 
tions, Saturation,  Thermal  springs.  Chemical 
precipitation.      Water      temperature.      Nitrogen. 
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Field  02— WATER  CYCLE 
Group  2K — Chemical  Processes 


Methane,   Gases,   Carbon   dioxide,   Bicarbonates, 

Sulfates. 

Identifiers:     "USSR,    Siberia,    Sayan    Mountains, 

Mineral  springs.  Carbonate  water,  Mineralization, 

Sulfate  water. 

The  calcium-carbonate  equilibrium  of  various 
mineral  springs  of  Eastern  Sayan  was  examined  in 
connection  with  determining  the  degree  of  calcium 
carbonate  saturation  of  these  waters.  The  waters 
examined  were  divided  into  three  groups  according 
to  their  gas  composition:  ( I )  nitric  (cold  and  ther- 
mal); (2)  carbonate  (cold  and  thermal);  and  (3) 
methane  (thermal).  Cold  carbonate  waters  of  the 
bicarbonate  class  are  relatively  stable  supersatu- 
rated systems.  Solutions  of  thermal  carbonate 
waters  are  unstable  even  at  low  degree  of  satura- 
tion and  lead  to  carbonate  precipitation.  The  nitric 
thermal  springs  of  Nilova  Pustyn'  belong  to  the 
class  of  sulfate  waters  and  are  nonsaturated  by  cal- 
cium carbonate.  (See  also  W7  1-12434)  (Josefson- 
USGS) 
W71-I2435 


DESCRIPTION  OF  MINERAL  WATERS  OF 
THE  ZAKARPATSKAYA  OBLAST  BASED  ON 
THEIR  IONIC  AND  GAS  COMPOSITIONS  (K- 
harakteristika  mineral'nykh  vod  Zakarpatskoy 
oblasti  po  ionnomu  i  gazovomu  sostavu), 
Politekhnichcskii  Institut,  Novocherkassk  (USSR). 
V.  M  Lcvchcnko,  and  F.  V.  Lapshin. 
In:  Kharakteristika  i  formirovaniye  khimicheskogo 
sostava  atmosfernykh  vod  i  vod  sushi.  Metody  ikh 
izucheniya:  Gidrokhimichcskiyc  Materialy,  Vol  54, 
p  8-13.  1970.  I  fig,  I  tab,  6  ref. 

Descriptors:  *Water  chemistry,  *Water  types, 
•Water  quality.  'Mineral  water,  'Salts,  Springs, 
Gases,  Ions,  Carbon  dioxide.  Methane,  Nitrogen, 
Bicarbonates,  Sulfates.  Chlorides,  Water  analysis. 
Hydrogen  sulfide 

Identifiers:  'USSR,  'Ukraine,  Zakarpatskaya, 
Oblast,  Carpathian  Ruthenia,  Mineralization, 
Mineral  springs. 

A  relationship  was  established  between  the  gas  and 
ionic  compositions  of  various  types  of  mineral 
waters  of  the  Zakarpatskaya  Oblast  (Carpathian 
Rulhenia).  Based  on  a  study  of  86  mineral  springs, 
the  following  types  of  water  were  distinguished: 
bicarbonate,  sulfate,  chloride,  bicarbonate-sulfate, 
bicarbonate-chloride,  and  sulfatc-chloridc.  Bicar- 
bonate waters  are  characterized  by  a 
predominance  of  C02,  which,  in  most  of  the 
springs  examined,  amounted  to  more  than  50%. 
The  composition  of  sulfate  waters  is  607,  N2,  21*7, 
H2S.  15'/}  C02  and  391  CH4.  Methane  is  predomi- 
nant in  the  gas  composition  of  chloride  waters;  in 
16  of  23  samples  studied  the  CH4  content  was  80- 
99.57,  and  only  in  3  samples  was  it  less  than  6055. 
Bicarbonate-sulfate  waters,  which  are  rarely  found 
in  the  Zakarpatskaya  Oblast.  contain  very  high 
amounts  of  C02  (99.27,  )  and  only  negligible 
amounts  of  N2  (0  XV,  ).  Bicarbonate-chloride 
waters  contain  amounts  ol'C02  and  CH4  typical  of 
those  found  in  bicarbonate  and  chloride  waters, 
respectively.  The  composition  of  sulfate-chloride 
waters  is  more  than  707,  C02,  about  207,  N2  and 
less  than  37,  CH4;  the  N2  content  in  these  waters  is 
similar  to  that  in  sulfate  waters  and  the  CH4  con- 
tent approximates  that  found  in  chloride  waters. 
( See  also  W  7  I  - 1  2434  )  ( Josefson-USGS ) 
W7I-12436 


CLASSIFICATION  OF  MINERAL  WATERS  OF 
THE  UKRAINIAN  CARPATHIANS  (Klassifikal- 
siya  nunc  ral'nvkh  vod  Ukrainskikh  Karpat), 

Ciosudarstyennvi  Meditsinskii  Institut.  Chernovtsy 

(USSR) 

V    M    Lcvchcnko.  and  F.  V.  Lapshin. 

In    Kharakteristika  i  formirovaniye  khimicheskogo 

BOXtava  atmosfernykh  vod  i  vod  sushi    Metody  ikh 

i/ucheniya   (iulrokhmiichcskive  Materialy.  Vol  54. 

p  14-18.  1970    I  t.ih.  5  ref 

Descriptors  *W.itcr  chemistry.  'Classification. 
'Mineral    water.    'Water   types.    'Water   analysis. 


Salts,  Groundwater,  Springs,  Ions,  Gases,  Brackish 
water.  Saline  water,  Bicarbonates,  Sulfates, 
Chlorides,  Sodium  sulfate.  Calcium  sulfate.  Sodium 
chloride,  Calcium  chloride. 

Identifiers:  *USSR,  Ukraine,  Carpathian  Moun- 
tains, Zakarpatskaya  Oblast,  Chernovtsy  Oblast, 
Ternopol'  Oblast,  Sodium  carbonates,  Glauber's 
salt,  Natural  waters.  Balneology. 

Mineral  waters  of  more  than  200  springs  in  the 
Ukrainian  Carpathians,  including  the  Zakarpat- 
skaya, Chernovtsy  and  Ternopol'  Oblasts,  were  ex- 
amined for  developing  a  chemical  classification  of 
mineral  waters  based  on  specific  ratios  of  predomi- 
nant ions  and  dissolved  gases.  All  mineral  waters 
under  consideration  were  divided  into  six  classes: 
bicarbonate,  sulfate,  chloride,  bicarbonate-sulfate, 
bicarbonate-chloride  and  sulfate-chloride.  Bicar- 
bonates, sulfates  and  chlorides  are  found  in 
metamorphosed  groundwaters  and  consist  of  sodi- 
um carbonates,  calcium-sodium  sulfates  (Glauber's 
salt)  and  calcium-sodium  chlorides.  Bicarbonatc- 
sulfates,  bicarbonate-chlorides  and  sulfatc- 
chlorides  represent  more  complex  combinations 
and  are  found  in  waters  of  exposed  and  semi-ex- 
posed mountain  structures,  sulfate-frce  brackish 
waters  and  saline  waters,  respectively.  The  classifi- 
cation scheme  proposed  is  preferred  to  other  bal- 
neological classifications  because  of  its  small 
number  of  taxonomic  units  and  mathematical  sim- 
plicity. ( See  also  W7  I  - 1 2434 )  ( Josefson-USGS ) 
W71-I2437 


A  HYDROCHEMICAL  MAP  OF  THE  OXIDA- 
TION CAPACITY  OF  RIVER  WATERS  OF  THE 
EUROPEAN  USSR  AND  CAUCASUS  (Gidrok- 
himicheskaya  karta  okislyayemosti  rechnykh  vod 
Yevropeyskoy  chasti  SSSR  i  Kavkaza), 
Gidrokhimichcskii  Institut,  Novocherkassk 

(USSR). 

M   P.  Smirnov,  and  M.  N.  Tarasov. 
In:  Kharakteristika  i  formirovaniye  khimicheskogo 
sostava  atmosfernykh  vod  i  vod  sushi.  Metody  ikh 
izucheniya:  Gidrokhimicheskiye  Materialy,  Vol  54, 
p  19-33,  1970.  I  map,  2  tab,  17  ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Oxidation,  'Rivers,  'Organic  matter,  Oragnic 
acids.  Sampling,  Water  zoning.  Soils,  Topography, 
Biomass,  Grasslands,  Mixed  forests,  Deserts. 
Vegetation,  Tundra,  Orography,  Color,  Mapping. 
Distribution  patterns. 

Identifiers:  'European  USSR,  'Caucasus,  Car- 
pathians, Crimea,  Zonality.  Permanganates. 
Bichromates,  Taiga,  Mineralization.  Chromaticity. 

The  results  of  a  determination  of  the  permanganate 
oxidation  capacity  of  approximately  21,000  water 
samples  collected  from  2,300  points  in  the  Europe- 
an USSR  and  Caucasus  between  1936  and  1966 
were  examined  for  preparing  a  1:  7,500,000  scale 
map  of  the  oxidation  capacity  of  river  waters.  The 
content  and  composition  of  the  organic  matter  of 
the  waters  and  its  territorial  distributoion  were 
determined  by  latitudinal  and  vertical  zonality  and 
by  topography.  A  hydrochemical  zone  of  high  ox- 
idation (  15-20  mg  O/liter)  was  typical  of  the  geo- 
graphic zones  of  the  northern  and  middle  taiga;  a 
zone  of  moderately  high  oxidation  (10-15  mg 
O/liter)  was  observed  in  the  southern  taiga  and 
mixed  forest  zones;  a  hydrochemical  zone  of 
moderate  oxidation  (5-10  mg  O/liter)  cor- 
responded generally  to  the  zones  of  broad-leaved 
forests,  forest  stecpes,  steepes,  semideserts, 
deserts,  and  tundras.  Vertical  zonality  is  the  most 
important  pattern  observed  in  the  geographical  dis- 
tribution of  organic  matter  in  mountain  rivers. 
Between  two  and  three  vertical  hydrochemical 
zones  of  oxidation  were  distinguished  in  the  Cau- 
casus, Crimea  and  Carpathians.  Vertical  zonality 
was  most  developed  in  the  Caucasus  where  3  zones 
of  oxidation  were  identified:  a  zone  of  very  low  ox- 
idation (0-2  mg  O/liter);  a  zone  of  low  oxidation 
(  2-5  mg  O/litcr);  and  a  zone  of  moderate  oxidation 
(5-10  mg  O/liter).  The  qualitative  composition  of 
the  organic  matter  of  river  waters  varied  according 
to  geographic  zones  In  the  European  USSR  the 
ratios  of  permanganate  oxidation  to  bichromate  ox- 


idation decreased  in  a  southerly  and  south-castcrl 
direction  from  50  to  35-40%.  A  simullanooi 
decrease  in  the  chromaticity  of  the  waters  attest* 
to  a  reduction  in  this  direction  in  the  amount  < 
readily-oxidizablc  and  colored  organic  substance 
(Sec  also  W7 1-1 2434)  (Josefson-USGS) 
W71-12438 


REGIME  OF  BIOGENOUS  AND  ORGANIC  SUI 
STANCES  IN  VARIOUS  RESERVOIRS  OF  TH 
KRASNODAR  KRAY  (O  rezhime  blogtnnykh  I  oi 
ganicheskikh  veshchestv  v  nekotorykh  vodoi 
hranilishcharkh  Krasnodarskogo  kraya), 
Gidrokhimichcskii  Institut.  Novocherkasj 
(USSR). 

For  primary  bibliographic  entry  see  Field  05B. 
W7  1-1  2440 


USE  OF  THE  GRAPHO-ANALYTICAI 
METHOD  TO  STUDY  THE  ORIGIN  OF  NATl 
RAL  WATERS  (BASED  ON  MATSEST, 
WATER)  (Primeneniye  grafo-analiticheskog 
metoda  dlya  issledovaniya  genezisa  prirodnykh  vo 
na  primere  Matsesty), 

Politekhnichcskii  Institut,  Leningrad  (USSR). 
V.  P.  Shishokin. 

In:  Kharakteristika  i  formirovaniye  khimicheskog 
sostava  atmosfernykh  vod  i  vod  sushi.  Metody  ik 
izucheniya:  Gidrokhimicheskiye  Materialy,  Vol  54 
p  53-58,  1970.  5  fig,  2  tab. 

Descriptors:    'Water  chemistry,   'Water  analysis 

•Mineral  water,  Biochemistry,  Hydrogen,  Sulfide 

Magnesium,    Calcium,    Sulfur    bacteria.    Sodium 

Potassium. 

Identifiers:    *USSR,    Black    Sea.    Natural    waters 

Metamorphosed  water. 

The  grapho-analytical  method  was  recommendci 
for  studying  the  origin  of  natural  waters.  Tta 
method  is  based  on  a  study  of  Matsesta  hydrogei 
sulfide  waters  and  of  metamorphosed  water  of  th< 
Black  Sea.  A  grapho-analytical  expression  of  thi 
relationship  between  the  concentrations  of  th 
components  (expressed  in  meq)  in  Mctsesta  wate 
attests  to  its  possible  formation  by  sulfate  reductioi 
of  Black  Sea  water.  (See  also  W7 1- 1 2434)  (Josel 
son-USGS) 
W7I-I244I 


USE  OF  STATISTICAL  METHODS  Tt 
VALIDATE       HYDROCHEMICAL        RESULT! 

(Ispol'zovaniye  metodov  matematicheskoy  statistik 
pri  obosnovanii  gidrokhimicheskikh  vyvodov), 

Uralskoc  Geologichcskoe   Upravlenie,  Sverdlovsl 

(USSR). 

A.  I.  Gavrishin. 

In:  Kharakteristika  i  formirovaniye  khimicheskogi 

sostava  atmosfernykh  vod  i  vod  sushi.  Metody  ikl 

izucheniya:  Gidrokhimicheskiye  Materialy,  Vol  54 

p  59-67.  1 970.  6  tab,  8  ref. 

Descriptors:  'Water  chemistry,  'Water  analysis 
'Model  studies,  •Statistical  methods.  Statistics 
Sampling,  Mathematical  studies.  Probability,  Cor 
relation  analysis.  Data  processing.  Reliability,  Stan 
dards. 

Identifiers:  *USSR.  Sverdlovsk  Oblast,  Natura 
waters.  Autocorrelation,  Coefficient  of  asymmetry 
Probability  models.  Correlation  coefficient. 

The  chemical  composition  of  natural  waters  in  th( 
western  part  of  the  Karpinsk  region  of  the  Sver 
dlovsk  Oblast  was  studied  for  applying  statistical 
criteria  to  a  quantitative  validation  of  hydrochemi- 
cal results.  An  independent  random  variable  may 
be  used  as  a  probability  model  provided  (  I  )  mathe- 
matical expectation  and  dispersion  of  the  distribu- 
tion ol  the  component  in  the  chemical  composition 
of  the  waters  within  the  zone  studied  are  constant: 
(2)  there  is  no  significant  autocorrelation  between 
the  contents  oi  liic  component  in  space;  and  (3) 
measurements  of  the  contents  of  the  component 
within  the  zone  examined  are  equally  precise  The 
optimal  number  of  hydrochemical  samples  needed 
to  establish  significant  differences  in  the  distribu- 
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ion  of  hydrochemical  parameters  can  be  pro- 
rammed  in  validating  a  model  of  an  independent 
nd  equally  precise  random  variable.  The  use  of 
tatistical  criteria  made  it  possible  to  determine  the 
lading  factors  in  the  formation  of  the  chemical 
omposition  of  the  natural  waters  of  the  area,  to 
lentify  and  map  homogeneous  hydrochemical 
arameters,  to  compare  them  quantitatively,  and  to 
udy  the  interrelationships  of  the  components. 
>ee  also  W7  1-12434 )  (Josefson-USGS) 
'71-12442 


OLE  OF  A  SORBENT  IN  DETERMINING  THE 
3LUB1LITY  OF  CALCIUM  SULFATE  IN 
ATURAL  WATERS  <Rol'  sorbenta  pri 
iredelenii  rastvorimosti  sul'fata  kal'tsiya  v  prirod- 
kh  vodakh), 

Mitekhnichcskii  Institut,  Novocherkassk  (USSR). 
.  M.  Levchenko,  M.  B.  Minkin,  and  T.  P. 
ukhnina. 

:  Kharaktcristika  i  formirovaniye  khimicheskogo 
stava  atmosfcrnykh  vod  i  vod  sushi.  Metody  ikh 
jeheniya:  Gidrokhimichcskiye  Materialy,  Vol  54, 
77-80,  1970.  I  tab,9ref. 

:scriptors:  'Water  chemistry,  *Cation  exchange, 
fallibility,  'Calcium  sulfate.  Water  analysis, 
ontmorillonite.  Gypsum.  Ion  exchange.  Aqueous 
lutions.  Equilibrium.  Membranes,  Electrodes, 
ns.  Chemical  reactions.  Equations,  Theoretical 
alysis. 

sntifiers:  "USSR.  Sorbcnts,  Natural  waters,  Ca- 
in exchanger.  Cation-exchange  resin.  Anhydride. 

study  was  made  of  the  effect  of  montmorillonite, 
tatural  cation  exchanger,  on  the  solubility  of  gyp- 
m.  The  solubility  of  gypsum  was  examined  in  the 
Icium  sulfate-water-montmorillonitc  system  and 
is  determined  both  empirically  and  by  theoretical 
alysis  Inasmuch  as  the  two-methods  yielded 
mparable  results,  an  equation  was  recommended 
determining  the  amount  of  montmorillonite 
eded  to  dissolve  a  specific  weighed  quantity  of 
f>sum.  The  solubility  of  gypsum  in  natural  waters 
pended  upon  two  factors:  (  I  )  the  ionic  strength 
the  solution  and  (2)  the  character  of  the  ion- 
.-hange  equilibrium  in  the  calcium  sulfatc-sor- 
it  system.  (See  also  W7 1-1 2434)  (Josefson- 
GS) 
71-12443 


RFACE    EXCHANGE   OF   VARIOUS    NATU- 
,L     SORBENTS     IN     A     WATER     MEDIUM 

iverkhnostnyy    obmen    nekotorykh    prirodnykh 
bentov  v  vodnoy  srede), 

litekhnicheskii  Institut,  Novocherkassk  (USSR). 
M.  Levchenko,  and  M.  B.  Minkin. 
Kharaktcristika  i  formirovaniye  khimicheskogo 
tava  almosfernykh  vod  i  vod  sushi.  Metody  ikh 
cheniya:  Gidrokhimichcskiye  Materialy,  Vol  54 
1-86.  1970.  2  tab,  1  I  ref. 

scriptors:  'Water  chemistry,  *lon  exchange, 
ater  analysis,  'Electrochemistry,  'Chemical 
ilysis.  Chemical  reactions.  Metals,  Adsorption, 
sorption.  Ions,  Aqueous  solutions,  Zeta  poten- 
.  Sodium.  Magnesium.  Calcium.  Chernozems, 
d,  Montmorillonite.  Soil  properties, 
ntifiers:  'USSR.  Rostov  Oblast.  Tarasovka 
ton.  Manych  Lake.  Sorbcnts.  Hydromica. 

:  degree  of  dissociation  of  different  natural  sor- 
its  saturated  by  sodium,  magnesium  or  calcium 
i  examined.  The  sorbents  selected  for  study 
e  a  clay  loam  Southern  Chernozem  (Tarasovka 
.on.  Rostov  Oblast).  mud  (Manych  lake),  mont- 
rillonite.  and  hydromica.  Measurements  of  elec- 
notive  force  were  conducted  on  a  PPTV-I 
entiometer  with  an  accuracy  correct  to  within 
mv.  The  degree  of  dissociation  of  the  various 
Dents  in  a  water  extract  of  a  1  T7t  suspension  de- 
ded  to  a  great  extent  on  the  character  of  the 
lent  and  the  saturating  ion.  The  degree  of  dis- 
iation  for  Chernozem,  mud,  montmorillonite, 
hydromica  saturated  by  sodium  was  12.6- 
l1*;  the  degree  of  dissociation  for  the  same  sor- 
ts saturated  by  magnesium  or  calcium  was  0.6- 


1.8%.  The  zeta  potential  in  each  of  the  sorbents 
studied  increased  sharply  during  saturation  by  sodi- 
um. The  degree  of  dissociation  of  the  sorbents  in- 
creased with  dilution  of  the  suspension  and  with  a 
decrease  in  the  Na/Ca  ratio  in  the  absorbing  com- 
plex. The  chemical  composition  of  the  natural 
waters  was  largely  determined  by  the  ratio  of  the 
adsorbed  cations  and  by  the  concentration  of  the 
suspension.  (Sec  also  W7 1-12434)  (Josefson- 
USGS) 
W7  1-12444 


A  SPECTROGRAPHIC  DETERMINATION  OF 
Ni,  Co,  Ag,  V,  Sn,  Mo,  Ti,  Al,  Bi,  Fe,  Pb  and  Mn 
IN  NATURAL  WATERS  WITH  HIGH  COPPER 
CONTENT  (Spektrograficheskoye  opredeleniye  Ni, 
Co,  Ag,  V,  Sn,  Mo,  Ti,  Al,  Bi,  Fe,  Pb,  Mn  v  prirod- 
nykh vodakh  pri  povyshennykh  kontsentratsiyakh 
medi), 

Gidrokhimichcskii  Institut,  Novocherkassk 
(USSR). 

V.  Ya.  Yeremcnko,  and  Ye.  A.  Mel'nikov. 
In:  Kharaktcristika  i  formirovaniye  khimicheskogo 
sostava    atmosfcrnykh    vod    i   sushi.    Metody    ikh 
izucheniya:  Gidrokhimicheskiye  Materialy,  Vol  54 
p  87-90,  1970.  3  tab,  3  ref. 

Descriptors:  'Water  chemistry,  'Chemical  analy- 
sis, 'Spectroscopy,  'Heavy  metals,  'Water  analy- 
sis. Inorganic  compounds,  Analytical  techniques. 
Trace  elements,  Copper,  Cobalt,  Molybdenum, 
Titanium,  Aluminum,  Iron,  Manganese. 
Identifiers:  'USSR,  'Natural  waters,  Don  River, 
Silver,  Nickel,  Tin,  Vanadium,  Bismuth,  Lead. 

Spectrographic  determinations  were  made  of  12 
heavy  metals  in  natural  waters  of  the  Don  River 
with  varying  high  amounts  of  copper  added.  The 
metals  examined  were  Ni,  Co,  Ag,  V,  Sn,  Mo,  Ti, 
Al,  Bi,  Fe,  Pb,  and  Mn.  When  the  copper  content  in 
the  water  sample  was  60  micrograms  the  spectro- 
graphic determination  error  for  all  metals  in  the 
natural  waters  did  not  exceed  plus  or  minus  20%. 
This  is  the  maximum  permissible  error  in  spectro- 
graphic determination  of  trace  elements  in  natural 
waters.  The  same  determination  accuracy  was  ob- 
tained for  all  the  metals,  except  silver,  when  the 
copper  content  in  the  sample  was  increased  to  80 
micrograms.  A  procedure,  developed  by  the 
Hydrochemical  Institute  of  Novocherkassk,  based 
on  preliminary  reduction  of  the  copper  concentra- 
tion in  a  water  sample,  made  it  possible  to  maintain 
the  specified  limit  of  accuracy  for  all  the  metals  ex- 
cept silver  and  tin  when  the  copper  content  in  the 
sample  was  increased  to  1  mg.  (See  also  W-71- 
12434)  (Josefson-USGS) 
W7I-I2445 


STUDY  OF  THE  FORMS  OF  LONG-LIVED 
RADIONUCLIDES  IN  WATER  OF  THE  DON 
RIVER  (Ob  izuchenii  form  nakhozhdeniya  dolgoz- 
hivushchikh  radionuklidov  v  vode  r.  Dona), 

Gidrokhimichcskii         Institut.         Novocherkassk 

(USSR). 

V.  B.  Stradomskiy. 

In:  Kharakteristika  i  formirovaniye  khimicheskogo 

sostava  almosfernykh  vod  i  vod  sushi.  Metody  ikh 

izucheniya:  Gidrokhimichcskiye  Materialy,  Vol  54, 

p  9  1-94,  1970.  1  tab.  13  ref. 

Descriptors:  'Water  chemistry,  'Radioisotopes, 
'Radiochemical  analysis,  'Water  analysis,  'Ion 
exchange.  Cation  exchange.  Anion  exchange. 
Radioactivity,  Electrochemistry,  Cesium,  Stronti- 
um radioisotopes.  Fallout. 

Identifiers:  'USSR,  Don  River,  Cerium,  Natural 
waters.  River  waters,  Nonionic  constituents.  Ion- 
exchange  resins. 

The  first  results  of  a  study  of  the  cation,  anion  and 
nonionic  forms  of  radionuclides  Sr-90,  Cs- 1  37  and 
Ce-144.  present  in  the  natural  waters  of  the  Don 
River  as  a  result  of  worldwide  radioactive  fallout, 
are  described.  The  cation  form  is  predominant  in 
all  three  isotopes,  representing  91-97%  in  Sr-90, 
50-70%  in  Cs- 1 37  and  50-607,  in  Ce- 1 44.  The  con- 
tent of  the  anion  forms  of  Cs-I  37  and  Ce-144  in  the 


river  water  is  6-22%  and  30-40%,  respectively;  the 
nonionic  forms  of  Cs-I 37  and  Ce-144  are  8-42% 
and  10-13%.  Contrary  to  what  might  be  expected, 
particularly  in  the  case  of  Ce-144,  the  content  of 
the  anion  and  nonionic  forms  in  the  river  water  is 
considerably  less  than  that  of  the  cation  form.  (See 
also  W7I-12434)  (Josefson-USGS) 
W7  I -1 2446 


PERMISSIBLE  LIMITS  OF  VARIABILITY 
BETWEEN  THE  SUM  OF  SODIUM  AND 
POTASSIUM  IONS  DERIVED  EMPIRICALLY 
AND  BY  DIRECT  DETERMINATION  DURING 
CHEMICAL  ANALYSIS  OF  WATER  (O  dopusti- 
mykh  predelakh  raskhozhdeniya  mezhdu  summoy 
ionov  natriya  i  kaliya,  poluchennoy  raschetnym 
putem  i  pryamym  opredeleniyem  ikh  pri 
khimicheskom  analize  vody), 

Gidrohimichcskii  Institut,  Novocherkassk  (USSR). 
V.  I.  Koreneva,  and  G.  S.  Konovalov. 
In:  Kharakteristika  i  formirovaniye  khimicheskogo 
sostava  atmosfernykh  vod  i  vod  sushi.  Metody  ikh 
izucheniya:  Gidrokhimicheskiye  Materialy,  Vol  54 
p  95- 104,  1970.  1 2  fig,  2  tab,  15  ref. 

Descriptors:  'Water  analysis,  'Water  chemistry, 
'Chemical  analysis,  'Variability,  Correlation  anal- 
ysis. Flame  photometry,  Ions,  Sodium,  Potassium, 
Histograms,  Statistical  methods,  Theoretical  analy- 
sis. 

Identifiers:  'USSR,  Mineralization,  Natural  waters. 
Distribution  curves.  Variation  coefficient. 

The  content  of  sodium  and  potassium  ions  is 
usually  not  determined  directly  in  a  chemical  anal- 
ysis of  natural  waters  but  is  calculated  by  difference 
between  the  sums  of  the  anions  and  cations  ex- 
pressed in  meq.  A  direct  determination  of  sodium 
and  potassium  ions  in  natural  waters  by  flame 
photometry  makes  it  possible  to  obtain  actual  data 
on  the  content  of  these  elements  and  to  evaluate 
the  accuracy  of  determining  other  predominant 
ions.  More  than  1 ,000  water  samples  were  statisti- 
cally analyzed  to  determine  the  permissible  limits 
of  variability  between  the  total  sodium  and  potassi- 
um in  river  waters  of  varying  salinity,  sodium  con- 
tent and  potassium  content.  A  graphic  relationship 
was  established  between  the  empirically  derived 
and  directly  determined  sum  of  sodium  and  potassi- 
um; the  graph  may  be  used  for  rapid  evaluation  of 
the  accuracy  of  water  analyses  in  determining 
variability  between  sums  of  sodium  and  potassium, 
derived  empirically  and  directly,  for  actual  values 
of  total  mineralization  and  total  sodium  and  potas- 
sium content.  (See  also  W71-12434)  (Josefson- 
USGS) 
W7  1-12447 


A  PHOTOMETRIC  DETERMINATION  OF  B, 
Mo,  Mn,  Cu  and  Zn  IN  WATER  OF  FERTILIZED 
FISH  PONDS  (Fotometricheskoye  opredeleniye  B, 
Mo,  Mn,  Cu  i  Zn  v  vode  udobryayemykh  rybovod- 
nykh  prudov), 

Vsercssiiskii  Nauchno-lssledovatclskii  Institut  Pru- 
dovogo  Rybnogo  Khozyaistva,  Moscow  ( USSR ). 
V.  F.  Ushakova. 

In:  Kharakteristika  i  formirovaniye  khimicheskogo 
sostava  atmosfernykh  vod  i  vod  sushi.  Metody  ikh 
izucheniya:  Gidrokhimicheskiye  Materialy,  Vol  54 
p  I  10-118,  1970.  4  tab,  19  ref. 

Descriptors:  'Water  chemistry,  'Water  analysis, 
'Trace  elements,  'Photometry,  Chemical  analysis. 
Aqueous  solutions,  Analytical  techniques.  Ponds, 
Fish  farming.  Evaporation,  Drying,  Fertilization, 
Organic  matter.  Copper,  Boron,  Molybdenum, 
Manganese. 

Identifiers:  'USSR,  Pond  water.  Zinc,  Reagents, 
Natural  waters. 

Application  of  organic  and  mineral  fertilizers  to 
ponds  during  intensive  fish  farming  intensifies  the 
development  of  the  biochemical  processes  in  the 
pond  and  increases  sharply  the  content  of  various 
soluble  organic  substances,  which  interfere  with 
the  determination  of  trace  elements  in  the  water. 
To   remove  the   influence  of  these  substances  a 
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Field  02— WATER  CYCLE 
Group  2K— Chemical  Processes 


photometric  determination  was  made  of  B,  Mo, 
Mn,  Cu  and  Zn  in  the  water  of  fertilized  fish  ponds 
which  contained  large  amounts  of  soluble  organic 
matter.  Evaporation  of  the  pond  water  samples  and 
ignition  of  the  dry  residues  in  a  muffle  furnace  at 
450-500  deg  C  for  10-12  min  made  it  possible  to 
determine  manganese,  copper  and  zinc  in  0.2  liters 
of  pond  water,  boron  in  0.5  liters  of  pond  water  and 
molybdenum  in  1.0  liter  of  pond  water.  The  use  of 
highly  sensitive  reagents  during  analysis  permitted 
determination  of  boron,  molybdenum  and  man- 
ganese to  be  made  correct  to  within  0.01,  0.02  and 
1 .0  micrograms  per  liter  of  water,  respectively,  and 
determinations  of  copper  and  zinc  to  be  made  to 
within  0.2  micrograms  per  liter.  (See  also  W71- 
12434)  (Josefson-USGS) 
W71-12448 


ION   PAIRING   AND  WATER  QUALITY   MEA- 
SUREMENTS, 

Waterloo   Univ.    (Ontario).    Environmental   Fluid 

Mechanics  Lab. 

For  primary  bibliographic  entry  sec  Field  05A. 

W71-12465 


CLUSTERING  OF  SULFUR  DIOXIDE  AND 
WATER  VAPOR  ABOUT  OXONIUM  AND 
NITRIC  OXIDE  IONS, 

Brookhaven  National  Lab.,  Upton,  N.Y. 

For  primary  bibliographic  entry  see  Field  0IB. 

W7I-I2475 


MICROFLORA  OF  THE  THERMAL  SPRINGS 
IN  NIAKA  BANJA,  (IN  SERBO  CROATIAN), 

N.A. 

For  primary  bibliographic  entry  sec  Field  021. 

W7I-I249I 


ON  THE  CHEMICAL  COMPOSITION  OF  BOT- 
TOM SEDIMENTS  FROM  LAKE  SHINKI  AND 
LAKE  NAKA-UM1,  WEST  JAPAN:  (STUDIES 
ON  THE  CHEMICAL  COMPOSITION  OF  SEDI- 
MENTARY ROCKS,  2ND  REPORT)  (IN 
JAPANESE), 

For  primary  bibliographic  entry  see  Field  02H. 
W7I-I2505 


THE    WATER    CHEMISTRY    AND    PESTICIDE 
LEVELS  OF  UTAH  LAKE, 

Brigham    Young    Univ.,    Provo,    Utah.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05A. 

W7I-I25X5 


A  GEOCHEMICAL  HYPOTHESIS  FOR 
DOLOMITIZATION  BY  GROUND  WATER, 

Geological  Survey,  Washington,  DC. 
B.  B.  Hanshaw,  W.  Back,  and  R.  G.  Deikc. 
Economic  Geology,  Vol  66,  No  5,  p  710-724,  Au- 
gust 1971.  7  fig,  2  tab.70ref. 

Descriptors:  'Water  chemistry,  *Diagencsis, 
'Calcitc.  'Dolomite,  *Karst,  Aquifers,  Water  cir- 
culation. Groundwater  movement,  Hydrogeology, 
Aquifer  characteristics,  Florida,  Magnesium,  Calci- 
um, Geochemistry. 
Identifiers:  *Dolomitization. 

Most  modern  disordered  dolomite  is  found  in 
dynamic  environments.  Solutions  associated  with 
modern  dolomite  formation  do  not  have  a  common 
Mg/Ca  ratio;  the  ratio  ranges  from  about  3  to  100. 
Groundwater  circulation  may  have  a  significant 
role  in  formation  of  regional  dolomites;  one  of  the 
primary  requirements  is  a  large  supply  of  magnesi- 
um ions.  In  the  Tertiary  aquifer  of  Florida,  the  mag- 
nesium content  of  the  calcite  is  slightly  lower  (0.2 
percent  MgC03)  in  the  recharge  areas  than  in  the 
deeper  confined  parts  of  the  aquifer  system  (2-4 
percent  MgC03).  The  Mg/Ca  ratio  should  be  unity 
for  the  three-phase  equilibrium,  calcite-dolomite- 
watcr.  The  small  amount  of  magnesium  available 
from  the  zone  of  active  circulation  is  probably  in- 


sufficient for  extensive  dolomitization.  However, 
dolomite  may  be  forming  in  the  zones  of  brackish 
water  that  underlie  the  Florida  and  Yucatan  Penin- 
sulas. The  required  magnesium  may  be  derived 
from  ocean  water  or  from  reflux  brines  formed 
when  the  hydrologic  regimen  is  changed  because  of 
relative  fluctuations  of  sea  level.  (Knapp-USGS) 
W7  1-12597 


THE  KERCH-TAMAN  HYDROGEOCHEMICAL 
AND  MUD  VOLCANIC  REGION  (O  Kerchensko- 
Tamanskoy  gidrogeokhimicheskoy  i  gryazevul- 
kanicheskoy  oblasti), 

Sevastopol  Inst,  of  Instrument  Making,  Sevastopol 

(USSR). 

S.  V.AI'bov. 

Akademiya  Nauk  SSSR  Doklady,  Vol  197,  No  I ,  p 

175-177,  1971.  I9ref. 

Descriptors:  "Hydrogeology,  'Groundwater, 
•Geochemistry,  'Volcanoes,  Geomorphology, 
Topography,  Gases,  Oil,  Metals,  Fresh  water,  Ther- 
mal water,  Alpine,  Hydrogen  sulfide.  Nitrogen, 
Methane,  Phosphorus,  Boron,  Copper. 
Identifiers:  'USSR,  'Mud  volcanoes,  Crimean 
Oblast,  Kerch  Peninsula,  Taman  Peninsula, 
Emanations  (Magmatic),  Mineralization,  Car- 
bonate water.  Mercury,  Antimony. 

The  Kerch-Taman  region  of  the  Crimean  Oblast 
may  be  described  as  a  complex  hydrogeochemical 
and  mud  volcanic  zone  associated  with  alpine 
movements.  The  region  contains  fresh  and  mineral- 
ized carbonate,  hydrogen  sulfide,  nitrogen  and 
methane  groundwaters  and,  to  some  extent,  ther- 
mal water.  Mud  volcanoes  are  widespread  in  the  re- 
gion. The  volcanic,  carbonate,  and  nitrogen  waters 
contain  boron,  lithium,  mercury,  arsenic,  an- 
timony, phosphorus,  uranium,  and  other  metals. 
Mercury,  arsenic,  silver,  and  copper  are  found  in 
fresh  waters  of  the  Neogene  limestone  reefs  of  the 
Chokrakskoye  and  Koyashskoye  Lakes  of  the 
Kerch  Peninsula.  The  mud  volcanic  activity  of  the 
region  is  the  indirect  result  of  young  magmatic 
emanations  and  cannot  be  used  as  an  indicator  of 
the  oil-  and  gas-bearing  potential  of  the  region.  The 
mud  volcanic  activity  and  carbonate  waters  have 
influenced  the  topography  and  geomorphology  of 
the  region,  the  formation  of  various  geological 
structures,  and  the  mineralogical  composition  and 
geochemistry  of  Kerch  iron  ores.  (Josefson-USGS) 
W71-I26I3 


ADSORPTION  OF  MICROQUANTIT1ES  OF  YT- 
TRIUM-91  FROM  SEA  WATER  ON 
FTOROPLAST-4,  POLYETHYLENE  AND 
PAPER, 

For  primary  bibliographic  entry  see  Field  05A. 
W7I-I2629 


QUANTITATIVE  DISTRIBUTION  OF 

SUSPENDED  MATTER  IN  THE  ATLANTIC 
OCEAN  (FROM  THE  SECOND  CRUISE  OF  THE 
BELOGORSK), 

For  primary  bibliographic  entry  see  Field  02J. 
W7I-12630 


EFFECT  OF  WATER  TEMPERATURE  AND 
SALINITY  ON  THE  FORMATION  OF  OCEAN 
CURRENTS  AT  THE  EQUATOR, 

Akademiya   Nauk   SSSR,   Moscow.    Institut  Oke- 

anologii. 

L  M.  Krivelevich. 

Occanology  (USSR),  Vol    10,  No  3,  p  308-314, 

December  1970.  7  p,  6  fig,  lOref. 

Descriptors:  'Ocean  currents,  'Salinity,  'Water 
temperature.  Ocean  circulation.  Currents  (Water), 
Oceanography,  Mathematical  models.  Density, 
Heat  transfer.  Convection,  Diffusion,  Mixing,  Sea 
water. 

The  velocity,  temperature,  and  salinity  fields  in  the 
equatorial  plane  were  obtained  by  the  joint  solution 
dynamic  equations  of  motion,  heat  transfer  equa- 


tions, and  salt  diffusion  equations  and  the  simul 
taneous  use  of  the  equations  of  state  of  sea  water 
The  effect  of  salinity  and  of  the  quadratic  terms  o 
the  equation  of  state  on  the  formation  of  current 
at  the  equator  are  insignificant.  The  computet 
zonal  velocity  field,  which  has  a  deep  countercur 
rent,  qualitatively  reflects  the  real  picture  observe* 
at  the  equator.  (Knapp-USGS) 
W71-I2635 


PRIMARY    PRODUCTION    IN    RELATION   T< 

THE    HYDROLOGICAL    REGIME    OF    A    SE> 

BASIN  (EXEMPLIFIED  BY  THE  WHITE  SEA), 

Moscow  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  05G. 

W71-12638 


RIVER  DISCHARGE  OF  TRACE  ELEMENT: 
FROM  THE  TERRITORY  OF  THE  USSR  INT( 
MARINE  BASINS, 

Nauchno-lssledovatelskii     Gidrokhimicheskii     In 

stitut,  Novocherkassk  (USSR). 

For  primary  bibliographic  entry  see  Field  05B 

W71-12639 


VARIABILITY  OF  HYDROLOGICAL  CONDI 
TIONS  IN  THE  NORWEGIAN  SEA  BASED  Ol 
MEASUREMENTS  BY  OCEAN  WEATHER  STA 
TION  MIKE, 

Gidrometerologicheskii     Nauchno-Issledovatelsk 

Tsentr,  Leningrad  (USSR). 

A.  N.  Spidchenko. 

Oceanology  (USSR),  Vol   10,  No  6,  p  776-77' 

1970.  4p,  2  fig,  6ref. 

Descriptors:  'Water  temperature,  'Salinit) 
'Variability,  'Atlantic  Ocean,  'Oceanograph; 
Sampling,  Surveys,  Statistics,  Water  chemistr) 
Hydrology,  Monitoring,  Data  collections,  Ocea 
currents,  Ocean  circulation. 
Identifiers:  Norwegian  Sea. 

The  variability  of  temperature  and  salinity  at  dil 
ferent  depths  was  analyzed  from  measurements  b 
Ocean  Weather  Station  Mike.  The  analysis  is  base 
on  mean-square  deviations  computed  from  the  dat 
obtained,  which  were  grouped  by  months  for  all  th 
years  of  observation.  Temperature  and  salinit 
were  found  to  be  most  variable  in  the  200-  to  40( 
m  layer;  furthermore,  a  salinity  variability  ma) 
imum  was  also  recorded  in  the  surface  laye 
between  May  and  September.  The  maximum  ca 
probably  be  explained  by  the  greater  activity  of  th 
East  Iceland  Current  in  summer  and  autumn.  Th 
maximum  in  the  variability  of  temperature  an 
salinity  at  depths  of  200  to  400  m  can  be  ascribe 
to  two  factors:  ( 1 )  water  advection,  and  (2)  hig 
vertical  temperature  and  salinity  gradients  in  th 
200-  to  400-m  layer,  which  is  intermediate  betwee 
the  Atlantic  and  deep  waters  of  the  Norwegian  Sei 
(Knapp-USGS) 
W7  I -I  2640 


IONIC      COMPOSITION     OF     THE      WATE 
UNDER  ICE, 

For  primary  bibliographic  entry  see  Field  02C. 
W71-1264I 


EXPERIMENTAL  STUDIES  OF  THE  THERMA 
STRUCTURE  AND  TURBULENT  HEA 
EXCHANGE  IN  THE  SURFACE  LAYER  O 
THE  SEA, 

Moscow   State    Univ.    (USSR).   Dept.   of  Marin 

Physics. 

A.  G.  Voskanyan,  A.  A.  Pivovarov,  and  G.  G. 

Khundzhua. 

Oceanology  (USSR),  Vol  9,  No  4,  449-456,  1971 

8  p,  5  fig,  1  tab,  6  ref. 

Descriptors:  'Water  temperature,  'Salinity,  'St 
water,  'Heat  flow,  'Heat  balance,  Oceanograph; 
Heat  budget.  Heat  transfer.  Convection,  Advei 
tion,  Turbulence,  Solar  radiation. 
Identifiers:  Turbulent  heat  exchange. 


48 


WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 


rhe  results  of  analysis  of  observational  data  on 
radiant  energy  fluxes,  temperatures,  salinity  and 
:emperature  gradients  in  the  surface  layer  of  the 
lea  are  discussed  from  the  viewpoint  of  the  form  a- 
ion  of  homogeneous  layers,  and  of  the  diurnal 
variations  of  the  heat  balance  with  depth  and  time 
ind  of  the  coefficient  of  turbulent  heat  exchange. 
Vith  clear  sky  and  calm  weather  the  formation  of  a 
lomogeneous  layer  is  shown  to  result  primarily 
rom  thermal  factors  that  lead  to  density  instability, 
rhe  location  of  the  lower  boundary  of  the 
lomogeneous  layer  is  in  good  agreement  with  the 
losition  of  the  zero  stability  boundary.  The  turbu- 
snt  heat  flux  near  the  sea  surface  is  shown  to  be 
legative.  The  depth  at  which  this  flux  changes  sign 
s  less  in  the  daytime  and  greater  at  night.  The  tur- 
mlent  heat  exchange  coefficients  attain  their  peak 
alues  at  night  and  are  lowest  in  the  daytime.  The 
irunal  variations  in  the  exchange  coefficient  atten- 
ate  with  depth.  The  computed  results  are  tabu- 
ited  and  graphed.  (Knapp-USGS) 
V71-12642 


\RBOHYDRATES    IN    THE    BOTTOM    SEDI- 
IENTS  OF  THE  CENTRAL  PACIFIC, 

ikademiya    Nauk   SSSR,   Moscow.    Institut  Oke- 

nologii. 

'.  Ye.  Artem'yev. 

teeanology   (USSR),  Vol  9,   No  4,  p  508-513, 

970.  6  p,  2  fig,  1  tab,  I5ref. 

les  crip  tors:  'Organic  matter,  'Bottom  sediments, 
Pacific   Ocean,    'Carbohydrates,   Organic   com- 
ounds,  Clays,  Sampling,  Chemical  analysis.  Mud. 
lentifiers:  Polysaccharides. 

he  total  contents  of  carbohydrates  were  deter- 
lined  in  samples  of  natural  deep-sea  sediments  of 
arious  genetic  types.  The  analyses  were  made 
board  ship.  The  deep-sea  pelagic  sediments  stu- 
ied  included  red  clays  of  various  types,  zeolite, 
lays,  and  radiolarian  and  carbonate  oozes.  The 
ontents  of  carbohydrates  in  the  pelagic  oozes  of 
le  central  part  of  the  Pacific  ranged  from  214  to 
605  micrograms/gram,  averaging  602  micro- 
rams/gram  of  air-dried  sediment.  The  organic 
latter  is  a  diagenetically  stable  complex,  with 
olysaccharides  apparently  predominating.  (K- 
app-USGS) 
/71-12643 


ALCULATING  POTASSIUM  CONTENT  AND 
OTASSIUM  RADIOACTIVITY  OF  SEA 
r'ATER  FROM  MEASURED  SALINITY, 

olyarnyi  Nauchno-lssledovatelskii  i  Proektnyi  In- 

itut    Morskogo    Rybnogo    Khozyaistva    i    Oke- 

nografli,  Murmansk  (USSR). 

.  I.  Buyanov. 

ceanology   (USSR),   Vol  9,   No  4,  p  561-564, 

970.  4  p,  2  tab,  7  ref. 

escriptors:  *Sea  water,  'Salinity,  'Potassium, 
Radioisotopes,  'Potassium  radioisotopes, 
ampling.  Water  chemistry,  Water  analysis, 
hlorides,  Radioactivity,  Radioactivity  techniques. 

computational  method  is  suggested  for  determin- 
g  the  potassium  content  and  potassium  beta- 
idioactivity  in  the  water  of  the  open  sea  from  the 
flown  salinity.  Relationships  between  the  salinity 
id  potassium  content  of  sea  water  as  well  as 
itween  the  salinity  and  potassium  beta-radioac- 
rity  of  sea  water  are  presented.  Tabulated  data 
e  given  for  determining  the  potassium  content 
id  potassium  beta-radioactivity  of  sea  water  from 
le  measured  salinity  in  the  range  from  20-40  parts 
:r  thousand.  (Knapp-USGS) 
'71-12645 


ISTR1BUTION  OF  LONG-LIVED 

ADIONUCLIDES    AND     WATER    CIRCULA- 
ION  IN  THE  TROPICAL  ATLANTIC, 

or  primary  bibliographic  entry  see  Field  05B. 
'71-12648 


PHOSPHORITE  NODULES  IN  THE  BOTTOM 
SEDIMENTS  OF  THE  GULF  OF  ADEN, 

Akademiya    Nauk    Nauk    URSR,    Kiev.    Instytut 

Geologichnykh  Nauk.  Academy  of  Sciences  of  the 

Ukrainian    SSR,    Kiev,    Institute    of   Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  02J. 

W7 1-1 2650 


SATURATION  OF  WATER  OF  THE  SEA  OF 
OKHOTSK  WITH  CALCIUM  CARBONATE, 

Akademiya  Nauk  SSSR,  Kaliningrad.  Institut  Oke- 

anologii. 

Yu.  I.  Lyakhin. 

Oceanology  (USSR),  Vol   10,  No  6,  p  789-795, 

1970.  7  p,  3  fig,  2  tab,  23  ref. 

Descriptors:  'Water  chemistry,  'Calcium  car- 
bonate, 'Carbon  dioxide,  'Saturation,  Sedimenta- 
tion, Water  chemistry,  Chemical  precipitation,  Ice, 
Sea  ice,  Freezing,  Melting,  Carbonates,  Equilibri- 
um. 
Identifiers:  'Sea  of  Okhotsk. 

The  upper  200-m  layer  of  water  in  the  Sea  of  Ok- 
hotsk is  saturated  with  calcite  throughout  the  year. 
In  summer,  saturation  of  the  surface  waters  with 
CaC03  is  300-400%,  but  in  winter  less  than  150%. 
Below  the  200-m  level,  saturation  gradually 
decreases,  reaching  minimal  values  (about  70%)  in 
the  layer  with  minimum  oxygen  (800-1200  m). 
Saturation  of  the  bottom  water  with  calcium  car- 
bonate is  almost  80%  in  the  South  basin.  During  in- 
tensive ice  formation,  solid  CaC03  particles 
separate  out  in  brine  cells  in  the  sea  ice.  When  the 
ice  melts,  these  particles  may  sink  to  the  bottom 
and  accumulate  in  sediments  at  depths  of  up  to  250 
m.  (Knapp-USGS) 
W7 1-12659 


VERTICAL  DISTRIBUTION  PATTERNS  OF 
DISSOLVED  ORGANIC  CARBON  IN  SEA 
WATER  AND  INTERSTITIAL  SOLUTIONS, 

Akademiya   Nauk   SSSR,   Moscow.    Institut   Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  05  B. 

W7  1-1  2660 


DETERMINATION  OF  MICROQUANTITIES  OF 

NICKEL  AND  COBALT  IN  SMALL  WEIGHED 

PORTIONS  OF  MARINE  SUSPENDED  MATTER 

(FROM    THE    BALTIC    SEA    AND    ATLANTIC 

OCEAN), 

For  primary  bibliographic  entry  see  Field  05A. 

W7 1-12662 


AN  NMR  AND  CALORIMETRIC  STUDY  OF 
THE  INTERACTIONS  BETWEEN  LANTHA- 
NIDE  IONS  AND  WATER, 

New    Mexico   State    University,    University    Park. 

Water  Resources  Research  Inst. 

Edward  R.  Birnbaum. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  856,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  (1971).  3  p,  3  ref.  A-023-NMEX 

(I). 

Descriptors:       'Bonding,       'Nuclear       magnetic 
resonance,      Water     chemistry,      'Ions,      Stable 
isotopes,  Enthalpy,  Thermal  properties. 
Identifiers:  'Water  complexes,  'Lanthanide  ions, 
Acetonitrile,  Isotropic  shifts. 

The  interaction  of  lanthanide  ions  with  water  in 
acetonitrile  has  been  studied.  The  measured 
enthalpy  is  surprisingly  small  (less  than-2.0 
kcal/mole)  precluding  calculation  of  ther- 
modynamic parameters.  The  isotropic  proton  shift 
measured  for  the  praseodymium  (III)  and  neodymi- 
um  (III)  water  complexes  at  ligand  to  metal  ion 
mole  ratios  less  than  50  have  the  opposite  sign  from 
the  isotropic  shift  measured  in  pure  water.  The 
absence  of  strong  hydrogen-bonding  of  the  solvent 
and  second  coordination  sphere  to  the  first  coor- 
dination sphere  in  acetonitrile  is  proposed  as  an  ex- 


planation for  the  change  in  sign.  The  pattern  of  the 
proton  isotropic  shifts  in  acetonitrile  closely  resem- 
ble the  017  isotropic  shifts  measured  for  water 
solutions  of  lanthanide  ions.  The  similarity  suggests 
that  both  these  shifts  result  from  a  contact  interac- 
tion whereas  the  proton  shifts  in  water  are 
dominated  by  a  pseudo-contact  interaction. 
W7 1-12695 


MODELS  OF  MINERALIZED  SOLUTION-COL- 
LAPSE STRUCTURES  FROM  DRILLING 
STATISTICS:  AN  AID  TO  EXPLORATION, 

Geological  Survey,  Knoxville,  Tenn. 

For  primary  bibliographic  entry  see  Field  08A. 

W7 1-12696 


STRUCTURAL   ASPECTS  OF  AMIDE-WATER 
SYSTEMS, 

Connecticut     Univ.,     Storrs.     Inst,     of     Water 

Resources. 

R.  E.  Lindstrom. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  876,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  June,  1 97 1 .  7  p. 

OWRR  Project  A-024-CONN  (2). 

Descriptors:    'Ureas,    Degradation    (Decomposi- 
tion), Solubility,  'Nitrogen  compounds.  Aqueous 
solutions,  Solutes,  Solvents,  Water  chemistry. 
Identifiers:  'Amide-water,  'Amides. 

Studies  have  been  carried  out  to  evaluate  parame- 
ters affecting  solute-solvent  interactions  in  amide- 
water  systems.  A  kinetic  study,  accomplished  con- 
ductimetrically,  has  shown  that  the  degradation  of 
urea  in  aqueous  solutions  up  to  8  M,  and  at  tem- 
peratures between  25  and  45  deg  C,  is  a  relatively 
slow,  first-second  order  reversible  reaction.  A 
second  study,  involving  a  determination  of  the  rela- 
tive solubilities  of  methyl  salicylate  and  methyl 
benzoate  in  aqueous  solutions  of  various  urea  and 
hydrochloric  acid  concentrations,  suggests  the  for- 
mation of  a  proton-urea  complex.  A  salting-in  con- 
stant was  found  which  was  in  accord  with  the 
model  for  the  proposed  complex  salt.  Finally, 
dilatometric  studies  were  made  of  the  aqueous 
solutions  of  17  amides.  Apparent  molar  volume 
data  were  obtained  for  each  amide  in  solutions 
ranging  from  the  infinitely  dilute  up  to  the  pure 
amide.  The  partial  molar  volumes  of  methyl,  ethyl 
and  propyl  groups  were  found  to  vary  according  to 
the  site  and  type  of  substitution  on  the  carbonyl- 
nitrogen  moiety.  Nearly  all  of  the  amides  studied 
exhibit  a  minimum  in  their  apparent  molar  volume 
vs.  mole  fraction  plots.  It  is  suggested  that  the  loca- 
tion and  the  depth  of  the  minima  reflect  the  degree 
of  solute-solvent  and  solute-solute  interaction. 
W71-12701 


THE  DEAD  SEA--A  SINKHOLE, 

Desert  Research  Inst.,  Beersheba  (Israel). 

M.  R.  Bloch,  and  L.  Picard. 

Zeitschrift  der  Deutsche  Geologische  Gesellschaft, 

Sonderheft  Hydrogeologie  u.  Hydrogeochemie,  p. 

119-128,  1970.  7  fig,  14  ref. 

Descriptors:  'Arid  lands,  'Drainage  basins,  'Saline 
lakes,  'Sinks,  Saline  water-freshwater  interfaces, 
Mixing,  Saline  water  systems,  Chemical  reactions. 
Chemical  analysis,  Geomorophology,  Laboratory 
tests,  Geological  time,  Geohydrologic  units. 
Identifiers:  'Dead  Sea,  'Israel. 

The  entire  southern  Dead  Sea  basin  is  distinguished 
by  an  extended  belt  of  thick  salt  masses  reaching 
into  great  depths.  By  contrast,  the  submarine 
topography  of  the  northern  Dead  Sea  is  distin- 
guished by  a  markedly  large  hollow  400  m  deep 
and  400  sq  km  in  area.  Since  the  southern  part  has 
a  maximum  depth  of  6  m,  the  northern  part  is  re- 
garded as  the  Dead  Sea  proper.  Tectonic  theories 
of  the  origin  of  this  deep  water  trough  have  been 
disregarded  because  of  the  unlikelihood  of  such  a 
major  tectonic  phenomenon  occurring  in  isolation. 
It  is  therefore  hypothesized  that  a  salt  stock  existed 
in  the  deepest  part  of  the  trough  which  was  dis- 
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solved  by  large  influxes  of  fresh  water  during  the 
late  Pleistocene  leaving  behind  a  huge  'sinkhole'. 
Evidence  for  the  existence  of  such  salt  bodies  in  the 
northern  basin  is  cited.  Experiments  with  salt 
crystals  in  solution  in  breakers  have  demonstrated 
a  'teapot  effect'  in  which  the  overhanging  rim  of  a 
dissolving  crystal  protects  the  flanks,  resulting  in  a 
flat  surface.  It  is  argued  that  just  such  an  effect  oc- 
curred during  the  dissolution  of  the  northern  Dead 
Sea  salt  stock,  flattening  it  ot  a  salt  mirror.  Possibly 
within  a  few  thousand  years,  furthur  dissolution  of 
the  salt  stock  furthur  lowered  its  mirror  to  the 
present  flat  floor  of  the  'sinkhole'.  (Casey-Arizona) 
W7I-I2751 


GEOHYDROLOGY    OF   DONIPHAN   COUNTY, 

NORTHEASTERN  KANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 

For  primary  bibliographic  entry  see  Field  02F. 

W7I-I2795 


CHEMISTRY  OF  NATURAL  WATERS-II.  AL- 
KALINITY, 

National  Inst,  for  Water  Research,  Congclla  (South 

Africa).  Regional  Lab. 

P.H.Kemp 

Water  Research,   Vol   5,   No    7,  p  413-420,  July 

1971.  3  tab,6ref. 

Descriptors:  'Volumetric  analysis,  'Water  chemis- 
try, *Water  analysis,  'Alkalinity,  'Carbonates, 
Electrochemistry,  Bicarbonates,  Hydrogen  ion 
concentrations.  Electrolytes,  Calcium,  Magnesium. 
Identifiers:  Electrometric  titration. 

The  alkalinity  of  natural  waters  and  its  determina- 
tion by  electrometric  titration  are  discussed.  Con- 
sideration is  given  to  its  stoichiometric  division  into 
bicarbonate,  carbonate  and  hydroxide  forms,  and 
these  are  shown  to  be  related  to  the  corresponding 
ionic  concentrations.  Comparison  of  the  values  of 
the  total  alkalinity  found  by  titration  and  calcula- 
tion is  a  useful  check  on  the  accuracy  of  a  water 
analysis.  (Knapp-USGS) 
W7I-12799 


ELECTRODE  DETERMINATION  OF 

FLUORIDE    IN    ILL-CHARACTERIZED    NATU- 
RAL WATERS, 

Naval  Research  Lab  ,  Washington,  DC. 

T.  B.  Warner. 

Water   Research.   Vol   5,   No   7,  p   459-465,  July 

1 97  I.  4  tab,  1  I  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Fluorides,      Electrochemistry,      Rivers,      Lakes, 
Estuaries,  Aqueous  solutions. 
Identifiers:  Specific-ion  electrodes. 

Fluoride  concentrations  in  natural  waters,  such  as 
estuaries,  rivers,  or  lakes,  may  be  measured  using  a 
specific  ion  electrode  and  a  known-addition 
technique  in  conjunction  with  a  high-ionic-strength 
buffer  that  fixes  pH  near  5.5  and  includes  cyclohcx- 
ancdiaminc  tetraacetic  acid  to  free  fluoride  bound 
by  some  complexing  ions.  No  additional  informa- 
tion, such  as  interfering  ion  concentrations  or  ionic 
strength,  is  needed.  Measurements  may  be  made  in 
waters  containing  as  much  as  25  mg  per  liter  Al, 
I  25  mg  per  liter  Fe,  20  g  per  liter  Ca,  or  I  2.5  g  per 
liter  Mg.  Results  are  accurate  to  about  0.02  mg  per 
liter  The  relative  standard  deviation  is  about  2% 
when  fluoride  is  I  mg  per  liter  and  up  to  59}  when 
fluoride  is 0.1  mg  per  liter.  (Knapp-USGS) 
W7I-I2800 


QUALITY  CONSIDERATIONS  IN  SUCCESSIVE 
WATER  USE, 

Colorado  Univ.,  Boulder    Dept    of  Civil  Engineer- 
ing 

For  primary  bibliographic  entry  see  Field  05D. 
W7I-I280I 


CONTRIBUTION  OF  ATMOSPHERIC- 

CHLORIDE  IN  WATER  FROM  SELECTED 
COASTAL  STREAMS  OF  CENTRAL  CALIFOR- 
NIA, 

Miami  Univ.,  Oxford,  Ohio.  Dept.  of  Geology. 
A.  D.  Baldwin. 

Water  Resources  Research,  Vol  7,  No  4,  p  1007- 
1012,  August  1971.  3  fig,  2  tab,  14  ref. 

Descriptors:       'Water       chemistry,       'Chlorides, 
'California,  'Chemistry  of  precipitation,  Rainfall, 
Runoff,  Provenance,  Salts,  Aerosols,  Rain  water, 
Rain,  Water  quality,  Surf,  Aqueous  solutions. 
Identifiers:  'Atmospheric  chlorides. 

Chemical  quality  and  discharge  data  were  collected 
and  analyzed  from  five  streams  draining  watersheds 
between  Half  Moon  Bay  and  Santa  Cruz,  Califor- 
nia, to  determine  the  contribution  of  atmospheric 
chloride  to  these  coastal  basins.  Fifty-nine  percent 
of  the  total  chloride  leaving  the  basins  underlain  by 
Tertiary  sedimentary  rocks  per  year  is  atmospheric 
in  origin.  Nineteen  percent  of  this  atmospheric 
chloride  contribution  is  introduced  dissolved  in 
rainwater,  whereas  the  remaining  40%  is  brought 
into  the  basins  as  fine  particulate  dust,  in  'fog  drip,' 
or  as  an  aerosol.  ( Knapp-USGS ) 
W7I-I28I3 


GROUNDWATER  CHEMISTRY  AND 
HYDROLOGY  OF  THE  HANDHILLS  LAKE 
AREA,  ALBERTA, 

Research  Council  of  Alberta,  Edmonton. 
A   Vanden  Berg,  and  D.  H.  Lennox. 
Report  69-1,  1969.  49  p,  17  fig,  3  tab,  20  ref,  2  ap- 
pend. 

Descriptors:  'Hydrogeology,  'Groundwater  move- 
ment, 'Water  chemistry,  Recharge,  Discharge 
(Water),  Water  yield.  Permeability,  Aquifer 
characteristics.  Geochemistry,  Water  wells, 
Aquicludes,  Topography,  Mapping. 
Identifiers:  Alberta  (Canada). 

The  groundwater  chemistry  and  hydrology  in  an 
area  of  275  square  miles  in  Alberta,  Canada  were 
studied  to  correlate  chemical  properties  of  the 
groundwater  with  position  in  the  flow  system  and 
chemical  nature  of  the  sedimentary  rocks.  The 
Bearpaw  Formation,  a  relatively  impermeable 
marine  shale,  underlies  the  area  and  is  an  effective, 
although  not  complete,  barrier  to  the  downward 
movement  of  water.  The  Edmonton  Formation 
overlies  the  Bearpaw  Formation  and  forms  the 
aquifer  through  which  groundwater  moves  from  its 
recharge  area  in  the  Hand  Hills  toward  the 
discharge  area  in  the  lowlands  surrounding  Bull- 
pound  Creek.  The  permeability  of  this  formation  is 
generally  extremely  low,  but  it  supplies  water  for 
local  farm  needs.  Chemically  the  groundwater 
ranges  from  hard  bicarbonate  water  with  less  than 
500  ppm  total  solids  in  the  recharge  area  to  soft 
sulfate  water  with  more  than  3,000  ppm  total  solids 
in  the  discharge  area.  The  two  basic  types  of  areal 
variation  in  groundwater  composition  are:  ( 1 ) 
those  due  to  simple  aging  of  the  groundwater  as  it 
moves  through  the  subsurface  and  (2)  those  due  to 
inhomogeneities  in  the  flow  medium.  Interpreta- 
tion of  the  hydrologic  and  chemical  data  strongly 
favors  the  classical  picture  of  recharge  in  the 
uplands  and  discharge  in  the  lowlands.  (Knapp- 
USGS) 
W7  1-12820 


EFFECTS  OF  SALT  CONCENTRATION  AND 
CATION  SPECIES  ON  THE  MEASURED  CA- 
TION-EXCHANGE CAPACITY  OF  SOILS  AND 
CLAYS, 

Kyushu     Univ.,     Fukuoka    (Japan).     Faculty    of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  02G. 

W7I-I2K2I 


DETERMINATION  OF  CATION-EXCHANGE 
CAPACITY  WITH  THE  POTASSIUM  SPECIFIC- 
ION  ELECTRODE, 

Geological  Survey.  Denver,  Colo. 


For  primary  bibliographic  entry  see  Field  02G. 
W7I-I2822 


UPTAKE       OF       MANGANESE-54        BY 
BENTONITE  CLAY  IN  SEA  WATER, 

For  primary  bibliographic  entry  see  Field  05B. 
W7I-I2823 


A  THERMODYNAMIC  STUDY  OF  SODIUI 
STRONTIUM  EXCHANGE  ON  WYOMIP> 
BENTONITE, 

Soils  Lab.,  Beltsville,  Md.  Soil  and  Water  Con* 

vation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02G. 

W7I-I2824 


THERMODYNAMICS  OF  INTERLAYER  A 
SORPTION  OF  WATER  IN  CLAYS,  2.  MA' 
NESIUM  VERMICULITE, 

Shell  Development  Co.,  Houston,  Tex.  Explorati 

and  Production  Research  Div. 

For  primary  bibliographic  entry  see  Field  02G. 

W7I-12825 


X-RAY  DIFFRACTION  AND  ADSORPT1C 
ISOTHERM  STUDIES  OF  THE  MONTMORI 
LONITE-WATER  SYSTEM, 

Wisconsin  Univ.,  Milwaukee. 

For  primary  bibliographic  entry  see  Field  02G. 

W7I-I2826 


SORPTION  OF  SOME  ANILINES  BY  Mn-,  C« 
Ni-,  Cu-,  Zn-  AND  Cd-MONTMORILLONITE, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Geol 

gy- 

For  primary  bibliographic  entry  see  Field  02G. 

W7I-I2827 


SOME  NEW  ASPECTS  OF  THE  APPLICATIO 
OF  DIELECTRIC  SPECTROSCOPY  FOR  TH 
STUDY  OF  A  PLANT  WATER  REGIME, 

Kazan  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  021. 

W71-12983 


GEOCHEMICAL      CHARACTERIZATION      0 
THE  WATERS  IN  THE  TATRA  MOUNTAINS, 

Wyzsza  Sakola  Rolnicza,  Kracow,  (Poland). 

Krystyna  Olcksynowa. 

Acta  Hydrolbiol.  12(1):  1-1  10.  Illus.  1970.  (Enj 

summ). 

Identifiers:     Carbon,    Carbonates,     Dl,     Erosioi 

Geochemical,    Mountains,   Oxide,    Poland.   Tatr; 

Waters. 

The  structure  of  water,  its  physicochemical  prope 
ties,  and  the  resulting  geochemical  processes  ai 
reviewed.  The  chemical  composition  of  waters  i 
17  basins  of  the  Tatra  Mts  (mountains) 
described.  Three  types  of  basins  are  reflecte< 
those  built  of  crystalline  and  sedimentary  rock 
and  mixed  ones.  Computations  are  made  on  th 
C02-H2)-CaC03  system  and  disturbances  in  ii 
equilibrium  are  ascertained;  there  is  more  CaCO 
in  water  than  would  result  from  the  partial  pressui 
of  C02  in  the  air.  Also,  an  attempt  to  calculate  th 
chemical  erosion  of  the  Tatra  Mts.  is  made,  base 
on  empirical  data.  Finally,  the  analytical  material 
(about  900  analyses  with  6  features)  were  worke 
out  by  4  statistical  methods  applied  b 
geochemicsts  to  rocks  and  waters— Copyrigr 
1971,  Biological  Abstracts,  Inc. 
W7I-I2995 


PHYSICO-CHEMICAL  PROPERTIES  OF  SOLI 
TIONS  FORMED  DURING  INTERACTION  Ol 
WATER  WITH  ROCKS  OF  THE  TYRNYAUJ 
ORE  HI'  I  l>  (Fiziko-khimicheskiye  svoystva  rasl 
vorov,  obrazuyushchikhsya  pri  vzaimodeystvii  vod 
s  gornymi  porodami  Tyrnyauzskogo  rudnog 
polya), 

Politekhnicheskii  Institut,  Novocherkassk  (USSR) 
A.  A.  Kurdyukov,  and  Z.  I.  Kurdyukova. 
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:  Kharakteristika  i  formirovaniye  khimicheskogo 
stava  atomosfernykh  vod  i  vod  sushi.  Metody  ikh 
icheniya:  Gidrokhimicheskiye  Materialy,  Vol  54, 
14-42,  1970.  2  fig,  2  tab,  15  ref. 

iscriptors:  'Water  chemistry,  'Water  properties, 
hysicochemical  properties,  *Chemical  analysis, 
qucous  solutions,  Geochemistry,  Ther- 
tdynamics,  Equilibrium,  Rocks,  Granites, 
drogen  ion  concentration,  Acidity,  Alkalinity, 
idation-reduction  potential,  Enthalpy,  Heat 
ance,  Free  energy,  Geologic  investigations, 
ologic  formations. 

ntifiers:  'USSR,  Caucasus,  Tyrnyauz  ore  field, 
l  deposits,  Roof  rocks,  Skarns,  Hornfels,  Mar- 
,  Metasomatism,  Mineralization. 

;  interaction  of  water  with  rocks  is  considered  in 
ter  chemistry  to  be  a  primary  factor  in  the  for- 
tion  of  the  salinity  and  chemical  composition  of 
undwaters.  This  process  is  clearly  evident  in  the 
er-beanng  sedimentary  rocks  which  contain 
ite,  gypsum,  calcite,  dolomite  and  other  readily- 
ible  minerals.  To  study  the  physico-chemical 
Denies  of  equilibrium  aqueous  solutions  of  frac- 
sd  rocks,  a  chemical  analysis  was  made  of 
nites,  roof  rocks  and  skarns  of  the  Tyrnyauz 
osit  of  the  Northern  Caucasus.  Solutions  in  the 
nites  examined  to  a  depth  of  1,500  m  exhibited 
)le  properties  (pH  was  9.2;  Eh  was  minus  0.4  v; 
fer  action  was  1.2/v;  and  the  amount  of 
rease  in  free  energy  and  heat  content  was  14.5- 
5  and  20-26  kcal/mol,  respectively).  Roof  rocks 
he  granite  massif  were  divided  into  four  groups 
sd  on  the  oxidation-reduction  properties  of  the 
ilibrium  solutions:  (  I )  base  solutions  with  nega- 

Eh  values;  (2)  base  solutions  with  positive  Eh 
les;  (3)  acidic  solutions  with  positive  Eh  values; 

(4)  acidic  solutions  with  negative  Eh  values, 
-bearing  skarns  formed  metasomatically  at  the 
tact  of  biotitc  hornfels  and  marble  supplement 
second  group  (base  solutions  with  positive  Eh 
les)  and  have  strongly  alkaline  pH  and  positive 
values.  The  interaction  of  water  with  rocks  is 
:rally  accompanied  by  an  appreciable  loss  of 
I  The  amount  of  heat  lost  may  influence  the 
lation  of  the  salt  composition  of  groundwaters 

the  migration  of  the  chemical  elements.  (See 

W7l-12434)(Josefson-USGS) 
1-439 


Estuaries 


1PERATURE,  DISSOLVED  OXYGEN  AND 
INITY  DATA  FOR  THE  PENOBSCOT 
ER  ESTUARY,  1966-1970. 

ne  Univ.,  Orono,  Cooperative  Fishery  Unit. 

ilable  from  the  National  Technical  Information 
ice  as  PB-202  629,  $3.00  in  paper  copy,  $0.95 
icrofiche.  Maine  University  Water  Resources 
ter  Information  Memorandum,  June  1971.  17 
ref.  OWRR  A-999-ME(6). 

:riptors:         *Estuaries,         'Water        quality, 
Jrologic    data,    'Data    collections,     *  Maine, 
arine  fisheries.  River  flow.  Runoff,  Water  tem- 
ture.  Dissolved  oxygen.  Salinity, 
tifiers:  'Penobscot  River  estuary  (Maine). 

perature,  dissolved  oxygen,  and  salinity  data 
the  Penobscot  River  estuary  in  Maine  are 
:nted  for  the  period  1966-1970.  Sampling  sta- 
werc  located  at  five  sites  from  Bangor  to 
;sport  Harbor,  a  distance  of  approximately  1  8 
ical  miles.  Each  station  was  sampled  three 
i  between  low-slack  and  high-slack  tide  during 
ght  hours  of  a  given  day.  As  an  aid  to  interpre- 
irear  to  year  differences,  monthly  flow  data  for 
'enobscot  River  are  shown.  Inferred  distribu- 
of  temperature,  dissolved  oxygen  and  salinity 
idflood  tide  for  each  sampling  period  are  re- 
id  as  isopleth  diagrams.  ( Woodard-USGS ) 
-12246 


For  primary  bibliographic  entry  see  Field  05C. 
W71-I2262 


SEDIMENT  BUDGET  FOR  CAPE  BLAS  SHOAL, 
FLORIDA, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Oceanog- 
raphy. 

Donald  K.  Stauble. 

Coastal  Research  Notes,  Vol  3,  No  5,  p  6-7   June 
197 1.  2  p,  4  ref. 

Descriptors:  'Sedimentation,  'Sediment  distribu- 
tion,  'Bays,   'Shoals,   'Florida,   Erosion,  Surface 
waters,  Currents  ( Water),  Investigations. 
Identifiers:  'Cape  Bias  Shoal  (Fla). 

The  sediment  budget  for  the  past  30  years  was  cal- 
culated across  Cape  San  Bias  shoal  in  northwest 
Florida.  The  method  of  comparing  two  contour 
maps  and  constructing  a  third  contour  map  of  the 
differences  was  used.  From  this,  rates  of  erosion 
and  deposition  were  calculated.  Erosion  exceeds 
deposition  in  this  open  system.  Transport  direction 
appears  to  be  south  and  east  and  the  shoal  there- 
fore is  migrating  in  an  easterly  direction.  This  is  op- 
posed to  the  general  westward  drift  found  along  the 
Apalachicola  River  delta  coast.  The  area  of  study  is 
located  on  the  Panhandle  coast  of  Florida,  west  of 
Apalachicola  Bay  (off  Gulf  County)  and  is 
bounded  by  latitudes  29  deg  3  1  ft.  40  in.  N  and  29 
deg  44  ft.  00  in.  N  and  longitudes  85  deg  17  ft.  30 
in.  Wand  85  deg  31  ft.  30  in.  W.  (Woodard-USGS) 
W71-I2264 


CHAPTER  2.  PHYSICAL,  CHEMICAL,  AND 
BIOLOGICAL  CHARACTERISTICS  OF  ESTUA- 
RIES, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  Miss. 
For  primary  bibliographic  entry  see  Field  02A. 
W71-I2349 


SEISMIC     SURVEY     LOCATES     POTENTIAL 
GOLD  DEPOSITS  IN  THE  BERING  SEA, 

Geological  Survey,  Menlo  Park,  Calif. 

A.  R.  Tagg,  and  H.  G.  Greene. 

Ocean  Industry,  Vol   16,  No  8,  p  40-43,  August 

1971.  4  fig,  16  ref. 

Descriptors:  'Seismic  studies,  'Beaches,  'Alluvial 
channels.  'Placer  mining,  'Gold,  Gravels,  Sands, 
Alluvium,  Glacial   drift,   Sand   bars.   Surveys,   In- 
vestigations, Alaska,  Exploration. 
Identifiers:  Seismic  prospecting. 

Recent  interpretation  of  a  high-resolution  seismic 
survey  made  by  the  U.S.  Geological  Survey  and  the 
U.S.  Bureau  of  Mines  off  Nome,  Alaska  indicates 
several  areas  of  potentially  high  concentration  of 
heavy  minerals.  The  mapped  area  extends  from  10 
miles  east  to  10  miles  west  of  Nome  and  about  10 
miles  offshore  and  is  part  of  northwestern  Norton 
Sound,  an  embayment  of  the  northern  Bering  Sea. 
Data  obtained  from  drill-hole  logs  and  bottom  sam- 
ples were  used  in  interpreting  the  seismic  records 
and  provided  the  basis  for  extending  the  coastal 
plain  geology  at  Nome  into  the  offshore  area.  Bot- 
tom surface  features  with  potentially  commercial 
gold  deposits  were  located  and  included  discon- 
tinuous stream  channels,  several  beach  ridges  and 
at  least  five  outwash  fans.  Sub-bottom  features  in- 
cluded many  buried  stream  channels,  several  areas 
of  glacial  drift  and  at  least  three  shallow  faults.  Also 
noted  were  acoustical  'sinks'  that  are  thought  to  be 
gravels  associated  with  buried  stream  channels  and 
beach  ridges.  (Knapp-USGS) 
W7I-I2358 


.OGICAL  EFFECTS  OF  OIL  POLLUTION 
HE  SANTA  BARBARA  CHANNEL, 

ersity  of  Southern  California,  Los  Angeles. 


DYNAMICS  OF  THE  TRANSITION  ZONE 
BETWEEN  FRESH  AND  SALT  WATERS  IN 
COASTAL  AQUIFERS, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  02F. 
W71-I2367 


WATER  CYCLE— Field  02 
Estuaries — Group  2L 


A  SEDIMENTARY   MODEL  FOR   DETERMIN- 
ING PALEOTIDAL  RANGE, 

Illinois  Univ.,  Urbana.  Dept.  of  Geology. 

G.  deV.  Klein. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

9,  p  2585-2592,  September  1971.  2  fig,  I  tab,  39 

ref. 

Descriptors:  'Coasts,  'Stratigraphy,  'Water  levels, 
'Paleohydrology,  'Tides,  Water  level  fluctuations. 
Sedimentary    structures,    Sedimentation,    Deltas, 
Shores,  Continental  margin,  Tidal  effects. 
Identifiers:  Tidal  range. 

Prograding  clastic  tidal  coastlines  in  embayed 
areas,  lagoons,  and  open  coasts  generate  a  graded, 
fining-upward  sequence  of  sediments.  This  graded 
sequence  is  produced  by  a  distinct  zonation  of  sedi- 
ment transport  precesses  across  a  clastic  intertidal 
flat.  These  transport  zones  are  ( 1 )  tidal  bedload 
transport  (producing  subtidal  sand),  (2)  combina- 
tion of  tidal  bedload  transport  and  emergence  ru- 
noff prior  to  exposure  (producing  low  tidal  flat 
sand),  (3)  alternation  of  bedload  and  suspension 
sedimentation  (producing  midflat  interbedded 
sands  and  muds),  and  (4)  suspension  sedimenta- 
tion (producing  high  tidal  flat  muds  and  clays).  The 
top  of  the  graded,  finingupward  sequence  consists 
of  clay-sized  sediment  and  coincides  with  the  level 
of  mean  high  tide.  In  Holocene  sediments,  the 
thickness  of  the  interval  representing  low  tidal  flat, 
midflat  and  high  tidal  flat  sediments  coincides  with 
mean  tidal  range.  In  fossil  equicalents,  the 
thickness  of  similar  sequences  gives  a  quantitative 
measurement  of  paleotidal  range.  (Knapp-USGS) 
W7I-I2454 


MORPHOLOGY  AND  SEDIMENTS  OF  REDON- 
DO  SUBMARINE  FAN,  SOUTHERN  CALIFOR- 
NIA, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Geological  Sciences. 

B.  E.  Haner. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 

9,  p  2413-2432,  September  1971.  15  fig,  5  tab,  35 

ref.  NSF  Grant  GB  8206  ONR  Cont  NR  083-144. 

Descriptors:  'Deltas,  'Sedimentary  structures, 
'Sedimentation,  Turbidity  currents.  Bed  load. 
Slopes,  Geomorphology,  Seismic  studies,  Erosion, 
Channel  morphology,  Distribution  patterns. 
Stratigraphy,  Braiding, 
identifiers:  Redondo  (Cal),  San  Pedro  basin  (Cal). 

Redondo  Submarine  Fan  fills  the  northern  end  of 
the  San  Pedro  basin,  one  of  the  inshore  fault-con- 
trolled basins  of  the  continental  borderland  off 
southern  California.  An  analysis  was  made  of 
detailed  echo  soundings  and  sub-bottom  seismic 
profiles  to  study  segmentation  and  channel 
morphology  of  alluvial  fans.  This  revealed  a 
threefold  division  of  the  submarine  fan  along  its 
axis.  These  segments  are  indicated  by  changes  in 
fan  gradient  and  a  channel  pattern  unique  to  each 
segment.  The  upper  fan  is  steepest,  and  the  channel 
is  entrenched.  Intersection  of  channel  with  fan  sur- 
face and  meandering  characterize  the  middle  seg- 
ment, while  a  slightly  steeper  lower  fan  gradient 
results  in  a  braided  channel.  Fault  movement  is 
responsible  for  the  steepening  of  upper  fan  seg- 
ment. Turbidity  currents  are  confined  to  the  chan- 
nel of  the  upper  fan  segment,  but  below  the  inter- 
section zone  they  can  spread  laterally  over  the  fan 
surface.  Associated  internal  sedimentary  structures 
reveal  these  different  deceleration  environments. 
Consideration  of  the  total  geometry  of  sand  units, 
lateral  and  longitudinal  changes  in  sedimentary  fa- 
des, and  channel  morphology  provides  a  model 
which  has  greater  scope  and  flexibility  than  previ- 
ous sedimentary  longitudinal  facies  models.  It  can 
be  applied  to  the  vertical  changes  observed  in 
stratigraphic  sections  and  the  distribution  of  sur- 
face sediments  on  present  submarine  fans.  (Knapp- 
USGS) 
W71-12456 


DELTA:  TERM  AND  CONCEPT, 

Chevron  Oil  Field  Research  Co.,  La  Habra,  Calif. 
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Field  02— WATER  CYCLE 
Group  2L — Estuaries 


For  primary  bibliographic  entry  see  Field  02J. 
W71-12457 

EASTWARD  SUBMARINE  CANYON  AND  THE 
SHAPING  OF  THE  BLAKE  NOSE, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

R.  M.  Pratt. 

Geological  Society  of  America  Bulletin,  Vol,  82, 

No  9,  p  2569-2576,  September  1 97 1 .  5  fig,  25  ref. 

Descriptors:  'Continental  slope,  'Canyons,  'Ero- 
sion, 'Ocean  currents,  'Turbidity  currents,  Sedi- 
mentary structures,  Geomorphology,  Scour,  Cur- 
rents (Water). 
Identifiers:  Eastward  Canyon  (SC). 

Eastward  Canyon  has  formed  along  the  north  side 
of  the  Blake  nose,  part  of  the  east  edge  of  the  Blake 
Plateau  which  lies  off  the  southeast  coast  of  the 
United  States.  The  canyon  has  a  length  of  about  40 
mi  and  a  maximum  depth  of  about  500  m  from  the 
crest  of  the  north  side.  The  south  wall  of  the 
canyon  coincides  with  the  north  wall  of  the  Blake 
nose  and  has  a  relief  of  over  2,000  m.  The  erosional 
processes  which  formed  the  canyon  and  which 
maintain  the  sharp  declivity  at  the  base  of  the 
escarpment  have  eroded  and  shaped  the  Blake 
nose.  Eastward  Canyon  has  no  extension  onto  the 
Blake  Plateau  and  no  river  counterpart  on  land  and 
therefore  must  have  been  formed  by  the  deep 
western  boundary  undercurrent  flowing  south 
along  the  Blake  Escarpment.  The  currents  might 
gain  considerable  strength  as  they  are  deflected 
around  the  Blake  nose.  Present  aspects  of  the 
Canyon  are  largely  Pleistocene  in  age.  The  lower 
end  of  the  canyon  merges  into  the  Blake-Bahama 
abyssal  plain  at  about  5,030  m,  which  implies  that 
the  solution  of  carbonate  sediment  is  an  important 
factor  in  erosion.  Similar  erosional  processes  may 
be  important  in  maintaining  the  axis  of  maximum 
depth  close  to  the  Blake-Bahama  escarpment 
farther  to  the  south.  ( Knapp-USGS ) 
W71-I2458 


NEARSHORE  CELL  CIRCULATION  AND  THE 
FORMATION  OF  GIANT  CUSPS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Oceanog- 
raphy. 

P.  D.  Komar. 

Geological  Society  of  America  Bulletin,  Vol  82,  No 
9,  p  2643-2650,  September  1971.  5  fig,  2  tab,  17 
ref. 

Descriptors:    'Beaches,    'Sedimentary   structures, 
•Sediment  transport,   'Surf,   'Rip  currents.  Cur- 
rents  (Water),  Coasts,   Waves   (Water),   Littoral 
drift.  Sand  waves. 
Identifiers:  'Beach  cusps. 

Large  beach  cusps  are  common  along  many 
shorelines,  sometimes  isolated  but  at  times  forming 
a  rythmic  series  of  such  forms  with  uniform  spac- 
ing. The  role  of  cell  circulation,  rip  currents,  and 
associated  longshore  currents  in  producing  such 
cusps  is  examined.  Laboratory  wave  basin  experi- 
ments were  performed  to  determine  how  the  cell 
circulation  of  water  modifies  an  initially  smooth 
and  straight  sand  beach.  In  all  cases,  cusps  develop 
in  the  lee  or  rip  currents  so  that  a  series  of  cusps  is 
formed  with  the  same  spacing  as  the  rip  currents. 
These  are  compared  with  giant  cusps  and  beach 
cusps  observed  on  natural  beaches.  An  equilibrium 
cusp  development  was  found  in  which,  having 
produced  the  cusps,  all  cell  circulation  and  other 
longshore  currents  suddenly  cease  to  exist;  the  rip 
currents  disappear.  The  equilibrium  state  consists 
of  a  balance  between  the  forces  that  tend  to  drive  a 
longshore  current  from  an  oblique  wave  approach 
to  the  flanks  of  the  cusps,  and  the  forces  that  nor- 
mally produce  the  cell  circulation.  Cusps,  having 
been  produced  by  rip  currents,  can  therefore  be 
observed  on  beaches  although  the  rips  are  no 
longer  present.  (Knapp-USGS) 
W7I-I2459 


STATE-OF-THE-ART    OF    LITTORAL    DRIFT 
MEASUREMENTS, 

Tetra  Tech.,  Inc,  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  02J. 

W7 1-1 2468 


SEA  BOTTOM  VELOCITY  PROFILES  ON  THE 
CONTINENTAL  SHELF  SOUTH-WEST  OF  EN- 
GLAND, 

Bristol  Univ.  (England).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02E. 
W7I-I2473 


SPATIAL  AND  TEMPORAL  STRUCTURE  IN  A 
TEMPERATURE  INTERTIDAL  COMMUNITY 
WITH  SPECIAL  EMPHASIS  ON  GEMMA 
GEMMA  (PELECYPODA:MOLLUSCA), 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Zoology. 
Roger  H.  Green,  and  Katharine  D.  Hobson. 
Ecology.  51  (6):  999-101  l.Illus,  1970. 

Descriptors:       'Mollusks,       'Aquatic       animals, 
•Growth  rates,  'Water  temperature. 
Identifiers:  Community,  Gemma-Gemma,  Growth, 
Invertebrates,     Mortality,     Pelecypoda,     Spatial, 
Structure,  Temporal,  Tidal. 

In  the  region  of  Barnstable  Harbor,  Massachusetts, 
67  spp.  of  larger  invertebrates  were  found  in  3  fau- 
nal  associations  characteristic  of  different  tide 
levels.  The  number  of  species  per  sample  was 
highest  at  the  intermediate  tide  level.  Tempera- 
tures of  sediments  and  densities  of  several  species 
were  followed  for  a  year  at  2  intertidal  levels  (60 
cm  and  90  cm  above  mean  low  water).  Tempera- 
ture variation  was  lower  at  the  60  cm  level  than  at 
the  90  cm  level  at  all  times  of  the  year,  and  at  both 
levels  was  higher  in  spring  than  at  any  other  time  of 
the  year.  In  3  of  the  4  spp.  studied,  spatial  variation 
in  density  and  rate  of  density  change  was  signifi- 
cantly higher  at  the  60  cm  location  than  at  the  90 
cm  location.  The  mortality  rate  for  adult  G.  gemma 
was  higher  at  60  cm  (where  density  was  lower) 
than  at  90  cm,  while  the  reverse  was  true  for  young- 
of-year.  Release  of  young  began  sooner  in  the 
spring  at  90  cm  than  at  60  cm.  The  growth  rate  of 
G.  gemma  at  Barnstable  Harbor  was  much  lower 
than  that  reported  at  Union  Beach,  New  Jersey, 
although  at  both  places  virtually  all  growth  took 
place  in  summer.  At  Barnstable  Harbor  the  main- 
tenance requirements  were  20-30  times  higher  in 
summer  than  in  early  spring.  The  Q10  within  the 
temperature  range  5-20  deg  C  was  4.1.  G.  gemma 
at  90  cm  had  less  time  to  feed  than  at  60  cm,  but 
had  higher  requirements  for  population  main- 
tenance because  of  an  older  age  structure  and  a 
higher  density.  The  growth  rate  of  G.  gemma  was 
higher  at  90  cm  than  at  60  cm.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W7 1-1 2494 


PRODUCTIVITY  OF  MARINE  MOLLUSCS  AS 
DEPENDENT  ON  THEIR  LIFETIME  (IN  RUS- 
SIAN), 

Institute     of    Biology     of    the     Southern     Seas, 
Sevastopol  (USSR). 
V.  E.  Zaika. 

Okeanologiya.  10  (4):  702-708.  Illus,  1971  (Engl 
summ). 

Descriptors:  'Mollusks,  'Biomass,  'Productivity. 

The  specific  rates  of  productivity  (C  is  the  produc- 
tion of  a  population  in  unit  biomass  per  unit  time) 
computed  from  the  published  data  for  21  spp.  of 
marine  and  freshwater  molluscs  are  discussed.  The 
value  of  C  is  shown  to  be  lower  the  greater  the  du- 
ration of  life  of  a  given  species.  The  average  diurnal 
value  of  C  from  I  yr's  measurements  for  the  mol- 
luscs studied  is  in  the  range  from  0.0003  to  0.3.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W7I-I2496 


POLLUTION    OF   THE    OCEAN    WATERS   OF 
ITALY:  CAUSES,  EFFECTS  ON  THE  BIOLOGI- 


CAL      ENVIRONMENT,       CONTROL 
PREVENTION  (IN  ITALIAN), 

Laboratorio  Centrale  di  Idrobiologia,  Rome 

ly) 

For  primary  bibliographic  entry  tee  Field  05C. 
W7 1-12506 


THE    MOUTH    OF    CALANQUES    BETW 
MARSEILLE    AND    LA    CIOTAT:    STUDY 
POPULATIONS        AND        SEDIMENTS 
FRENCH), 

Aix-Marseille      Univ.      (France).      Faculte 

Sciences. 

Claude  Poizat. 

Recuel  de  Travaux  Sta  Mar  Endoume  Fac  Sci  i 

seille.  61  (45):  367-436,  Illus,  Maps,   1969  ( 

summ). 

Descriptors:    'Environmental   effects,    'Sedii 

distribution,      'Coasts,      'Animal      populat 

•Estuaries. 

Identifiers:   Calanques,    France,    La-Ciotat, 

seille. 

The  sediment  and  animal  distribution  in  the 
seilleveyre,  Puget  and  Devenson  coast  of  the 
seille     region    were     studied.     The     relatior 
between    animal    abundance    and    biogenic 
stances  is  discussed. --Copyright   1971,  Biolo 
Abstracts,  Inc. 
W7 1-1 2508 


PRIMARY  PRODUCTIVITY  IN  THE  TAI 
AND  SADO  ESTUARINES  FROM  MAY  196' 
MAY  1968  (IN  PORTUGUESE), 

For  primary  bibliographic  entry  see  Field  05A. 
W7 1-1 2509 


APPAR 
OF 


TIDAL  INFLUENCE  ON  THE 
TRANSPIRATIONAL  RHYTHM 
WHITE  MANGROVE, 

University  Coll.,  Durban  (South  Africa). 
For  primary  bibliographic  entry  see  Field  02D 
W71-12511 


RELATIONS  OF  PHYTOPLANKTON  TO 
MARINE    HABITAT    IN    THE    STRAITS 
FLORIDA    AND    ADJACENT    AREAS:    I.   ' 
DINOFLAGELLATES, 

Univ.  Miami,  Fla.  Inst,  of  Marine  Science. 

E.  J.  Ferguson  Wood. 

Nova  Hedwigia.  18  (2-4):  645-763.  Illus,  1969. 

Descriptors:  'Biomass,  'Dinoflagell 

Phytoplankton,  Aquatic  habitats. 
Identifiers:  Florida. 

The  naked  dinoflagellates  are  significant  in 
biomass  of  primary  producers  in  tropical  and 
tropical  waters  of  the  Atlantic,  especially  in 
waters  of  or  derived  from  the  North  Equat 
Current.  The  occurrence  of  dinoflagellates  ir 
Straits  of  Florida,  and  the  relation  of  these  oi 
isms  to  the  characteristics  of  the  water  in  » 
they  were  found  are  considered-Copyright  1 
Biological  Abstracts,  Inc. 
W71-12513 


CONTRIBUTIONS  TO  THE  ECOLOGY 
LARVAL  AND  JUVENILE  LINED  S< 
ACHIRUS  LINEATUS,  IN  TAMPA  1 
FLORIDA, 

Charles  R.  Futch. 

Fla  Dep  Natur  Resour  Div  Mar  Resour  Leaf! 

Part  1(17):  1-5.  Illus.  Map.  1970. 

Identifiers:      Achirus-Lineatus,      Bay,      Eco 

Florida,    Food,   Habits,   Juvenile,    Larval,   L 

Migration,  Sole,  Spawning,  Tampa,  USA. 

Spawning,  food  habits  by  stomach  analysis 
descriptions  are  given  of  specimens  capture 
Tampa  Bay  from  May  through  Nov.  1962  ai 
May  and  June  1963.  The  role  of  temperature 
day  length  in  spawning  migrations  is  discuss 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
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WATER  CYCLE— Field  02 
Estuaries — Group  2L 


71-12529 


*  ARMING  OF  PLATYNEREIS  DUMERIL1I  IN 
HE  BAY  OF  ARC ACHON,  (2ND  REPORT), 
Cazaux,  and  P.  J.  Labourg. 

ie  Milie  U  Ser  A  Biol  Mar.  20  (3A):  559-564. 
169. 

entifiers:       Arcachon.       Bay,       France,       ND, 
atynereis-Dumerilii,  Swarming. 

ie  swarming  of  P.  dumerilii  in  the  Bay  of  Ar- 
chon  is  studied  here.  The  swarming  of  the 
teronereis  of  the  observed  population  takes 
ice  during  the  summer  months  with  a  sharp  max- 
um  at  the  end  of  Aug.  These  results  confirm  ob- 
lations concerning  the  swarming  of  a  P.  du- 
irilii  population  in  another  part  of  the  Bay  of  A  r- 
chon,  France. —Copyright  1971,  Biological  Ab- 
acts.  Inc. 
71-12541 


EISTOPHORA  SP.  (MICROSPORIDIA: 
ISEMATIDAE);  A  NEW  PARASITE  OF 
RIMP, 

reau  of  Commercial  Fisheries,  Galveston,  Tex. 

ilogical  Lab. 

nneth  N.  Baxter,  and  R.  H.  Rigdon. 

wertebr  Pathol.  16  (2):  289-291 .  Illus.  1970. 

ntifiers:     Host,     Microsporidia,     New,     Nose- 

tidae,      Parasite,      Pleistophora-Sp,      Record, 

•imp 

jaeus  setiferus  and  P.  aztecus  from  Galveston 
|r,    Texas,    USA    were    found    infected    with 
istophora  sp. -Copyright   1971,  Biological  Ab- 
icts.  Inc. 
'1-12551 


)LLUSKS  AND  BENTHIC  ENVIRONMENTS 
HILLSBOROUGH  BAY,  FLORIDA, 

reau  of  Commercial  Fisheries,  St.   Petersburg 

ich,  Fla.  Biological  Lab. 

..Taylor,  J.  R.Hall,  and  C.  H.  Saloman. 

Iiery  Bulletin,  Vol  68,  No  2,  p  191-202,  Februa- 

97 1 .  2  fig,  5  tab,  42  ref,  append. 

scriptors:  'Sediments,  *Mollusks,  *Bays, 
orida,  'Water  pollution  effects.  Ecology, 
ithic  fauna.  Benthos,  Water  pollution  sources, 
ustrial  wastes,  Domestic  wastes.  Water  quality. 

ilysis  of  benthic  mollusks  and  sediments  at  45 
ions  in  Hillsborough  Bay,  Florida,  showed  that 

diversity  and  abundance  of  mollusks  was  af- 
led  by  bottom  conditions  which  were  influenced 
arying  degrees  by  domestic  and  industrial  pollu- 
i  and  dredging.  Nineteen  stations  had  no  living 
Husks,  1 8  stations  had  one  to  four  mollusk  spe- 
;,  and  8  stations  had  mollusks  well  represented 
numerous  species  and  large  numbers  of  in- 
duals.  Stations  with  no  living  mollusks  were 
ned  unhealthy,  and  others  were  designated  mar- 
il  or  healthy  on  the  basis  of  the  mollusks 
sent.  From  station  data,  isopleths  connecting 
ilar  areas  indicated  that  42%  of  the  bay  bottom 

unhealthy,  36%  marginal,  and  22%  healthy.  In- 
dent occurrence  of  the  American  oyster  (Cras- 
rea  virginica)  further  suggests  that  the  major 
tion  of  Hillsborough  Bay  was  seriously  con- 
inated.  An  appendix  was  a  checklist  of  the  64 
:ies  of  mollusks  collected  in  the  bay. 
rodard-USGS) 
1-12600 


MPARATIVE  DISTRIBUTION  OF  MOL- 
!KS  IN  DREDGED  AND  UNDREDGED  POR- 
>NS  OF  AN  ESTUARY,  WITH  A  SYSTE- 
TIC  LIST  OF  SPECIES, 

eau  of  Commercial   Fisheries,   St.   Petersburg 
ch,  Fla.  Biological  Lab. 
Sykes,  and  J.  R.Hall. 

wry  Bulletin,  Vol  68,  No  2,  p  299-306,  Februa- 
97 1 .  2  fig,  2  tab,  22  ref,  append. 

criptors:  *Sediments,  *  Estuaries,  'Mollusks, 
edging,  'Florida,  Canals,  Estuarine  fisheries, 
s,  Surveys,  Benthos,  Benthic  fauna. 


A  survey  of  benthic  mollusks  in  Boca  Ciega  Bay, 
Florida,  showed  a  much  smaller  number  and 
variety  of  species  in  the  soft  sediments  in  dredged 
canals  than  in  the  predominantly  sand  and  shell 
sediments  in  undredged  areas.  Samples  contained 
an  average  of  60.5  live  mollusks  and  3.8  species  in 
undredged  areas  and  1 . 1  individuals  and  0.6  spe- 
cies in  dredged  canals.  A  list  of  mollusks  collected 
in  this  survey  and  in  past  studies  is  appended. 
(Woodard-USGS) 
W71-1260I 


INVESTIGATION  OF  THE  RELIEF  AND  BOT- 
TOM DEPOSITS  ON  THE  SOUTHWEST 
AFRICAN  SHELF, 

For  primary  bibliographic  entry  see  Field  02J. 
W71-12649 


DISPERSION  COMPUTATION  AND  TEMPERA- 
TURE SIMULATION  FOR  THE  CONNECTICUT 
RIVER  ESTUARY  BY  MATHEMATICAL 
MODEL, 

Geological  Survey,  Hartford,  Conn. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-I2673 


ENVIRONMENTAL  FACTORS  IN  COASTAL 
AND  ESTUARINE  WATERS,  BIBLIOGRAPHIC 
SERIES  -  VOLUME  I,  COAST  OF  OREGON, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
George  R.  Ditsworth. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  878,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Water  Pollution  Control  Research 
Series  Publication  WP-20-2,  October,  1966.  61  p, 
394  ref.  EPA  Program  16070—10/66. 

Descriptors:  'Oregon,  'Coasts,  'Estuaries, 
'Bibliographies,  'Oceanography,  Marine  fisheries, 
Coastal  structures,  Coastal  engineering.  Publica- 
tions, Water  pollution  sources. 
Identifiers:  Coastal  waters.  Coastal  geology.  Litera- 
ture surveys. 

This  annotated  bibliography  comprises  394 
references  to  published  and  unpublished  literature 
pertaining  to  research  and  engineering  on  the  natu- 
ral phenomena  of  Oregon's  coastal  and  estuarine 
waters  and  their  adjacent  land  masses.  References 
are  alphabetically  listed  by  principal  author  or  cor- 
porate author  (organization)  under  one  or  more  of 
seven  general  subject  headings:  Marine  biology  (75 
ref);  Climate,  (4  ref);  Fisheries,  (35  ref);  Geology, 
(57  ref);  Hydrology,  (30  ref);  Chemical  and  Physi- 
cal Oceanography,  (164  ref);  Bibliographies, 
Literature  Surveys  and  Compilations,  (29  ref). 
References  were  selected  by  systematically 
researching  about  15  major  publication  or  informa- 
tion sources.  (See  also  W7 1-1 2705) 
W7 1-12704 


ENVIRONMENTAL  FACTORS  IN  COASTAL 
AND  ESTUARINE  WATERS,  BIBLIOGRAPHIC 
SERIES  -  VOLUME  II,  COAST  OF  WASHING- 
TON, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
George  R.  Ditsworth. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  879,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  August,  1968.  80  p,  346  ref.  EPA 
Program  16070-08/68. 

Descriptors:  'Washington,  'Coasts,  'Estuaries, 
'Bibliographies,  'Oceanography,  Marine  fisheries, 
Coastal  structures.  Coastal  engineering.  Publica- 
tions, Water  pollution  sources. 
Identifiers:  Coastal  waters,  Coastal  geology,  Litera- 
ture surveys. 

This  annotated  bibliography  comprises  346 
references  to  published  and  unpublished  literature 
pertaining  to  research  and  engineering  on  the  natu- 
ral phenomena  of  Washington's  coastal  and 
estuarine  waters  and  their  adjacent  land  masses. 
References  are  alphabetially  listed  by  principal 
author  or  corporate  author  (organization)  under 


one  or  more  of  seven  general  subject  headings: 
Marine  Biology  (124  ref);  Fisheries  (56  ref); 
Geology  (101  ref);  Chemical  and  Physical 
Oceanography  (5  ref);  Water  Pollution  (45  ref); 
AND  Bibliographies,  Literature  Surveys  and  Com- 
pilations (15  ref).  References  were  selected  by 
systematically  searching  about  25  major  publica- 
tion or  information  sources.  (See  also  W7 1  - 1 2704) 
W7 1-1 2705 


FLORIDA  COASTAL  ZONE  APPLIED 
RESEARCH  NEEDS. 

Florida  State  Dept.  of  Natural  Resources,  Tallahas- 
see. Coastal  Coordinating  Council. 

Revised  May  1 0,  1 97 1 .  38  p,  1  map. 

Descriptors:  'Florida,  'Coasts,  'Research  and 
development,  'Coordination,  Water  law.  State 
governments,  Administrative  agencies,  Planning, 
Programs,  Management,  Project  planning,  Institu- 
tions, Water  policy,  Competing  uses,  Water 
resources  development,  Water  utilization. 

Research  is  necessary  to  provide  background  data 
for  answers  to  coastal  management  policy 
questions  and  to  indicate  options  for  management 
decisions  in  protecting  and  developing  Florida's 
coastal  lands  and  waters.  One  of  the  Coastal  Coor- 
dinating Council's  functions  is  to  coordinate 
research  needs  and  capabilities  within  the  state. 
This  document  presents  an  extensive  list  of  coastal 
zone  research  and  informational  needs  as  a  first 
step  in  this  coordination  process.  The  Council 
requests  that  it  be  advised  of  completed,  on-going, 
or  planned  research  that  is  applicable  to  any  of  the 
presented  coastal  zone  needs.  This  would  assist  the 
Council  in  avoiding  duplication  of  effort  among 
researchers  and  might  allow  the  Council  to  provide 
the  researchers  with  such  assistance  as  information, 
contacts,  proposal  assistance,  contract  monitoring, 
and  others.  In  addition,  the  Council  would  be 
better  able  to  bring  together  those  with  the 
research  needs,  capabilities,  and  funds.  Certain 
research  proposals  aimed  at  specific  needs  may  be 
funded  by  in-house  support  from  the  Council;  these 
needs  are  given  a  priority  listing  in  the  document. 
(Johnson-Florida) 
W71-12762 


ELECTRODE  DETERMINATION  OF 

FLUORIDE  IN   ILL-CHARACTERIZED  NATU- 
RAL WATERS, 

Naval  Research  Lab.,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-12800 


EFFECT  OF  MIXING  ON  OXYGEN   UPTAKE 
RATE  OF  ESTUARINE  BOTTOM  DEPOSITS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-12835 


PRODUCER-CONSUMER  RELATIONSHIPS  IN 
THE  SEA:  II.  CORRELATION  BETWEEN 
MYTILUS  PIGMENTATION  AND  DENSITY 
AND  COMPOSITION  OF  PHYTOPLANKTONIC 
POPULATIONS  IN  INSHORE  WATERS, 
Norwegian  Inst,  of  Seaweed  Research,  Trondheim. 
For  primary  bibliographic  entry  see  Field  07B. 
W7 1-1 2905 


THE  NORTHER  GASCONY  CONTINENTAL 
SHELF  AND  THE  GRANDE  VASIERE: 
BIONOMICAL  STUDY, 

Brest   Scientific   Coll.    (France).    Laboratoire   de 

Zoologie. 

Michel  Glemarec. 

Rev  Trav  Inst  Peches  Mar.  23  (3):  301-310.  Illus. 

1969. 

Identifiers:     Bionomical,     Continental,     Fishery, 

France,  Gascony,  Grande,  Invertebrate,  Lobster, 

Northern,  Shelf,  Species,  Spiny,  Vasiere. 
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Field  02— WATER  CYCLE 
Group  2L — Estuaries 


The  spiny  lobster  population  of  the  area  appears 
impoverished  but  many  possibilities  are  open  for  its 
management  and  fishery.  Several  other  inver- 
tebrate species  are  identified  in  this  study-Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W7I-12913 


TROPICAL  AQUACULTURE  IN  HONG  KONG, 

California  Univ.,  Riverside. 
E.  N.  Anderson,  Jr. 
J  Trop  Geogr.  30:  11-16.  Map.  1970. 
Identifiers:  Aquaculture,  Cultivation,  Fish,  Hong- 
Kong,  Oyster,  Tropical. 

Hong  Kong  aquaculture  shows  that  the  south  Chin- 
ese sophistication  in  managing  land  resources  (An- 
derson, 1968)  extends  to  water  resources  as  well. 
The  oyster  appears  to  be  well-adjusted  to  the  wild 
fluctuations  in  temperature  and  salinity  of  its 
habitat,  and  is  the  base  for  a  thriving  industry.  In 
pond  fish  cultivation,  a  balanced  stocking  of 
several  fish  species  has  developed,  and  makes  a 
more  efficient  use  of  resources  than  stocking  with  I 
sp.  could  achieve— Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W7I-12916 


A  PRELIMINARY  STUDY  OF  THE  RELATION- 
SHIP    OF     SALT-PONDS     AND     WILDLIFE- 
SOUTH  SAN  FRANCISCO  BAY, 
California  Dept.  of  Fish  and  Game,  Sacramento. 
For  primary  bibliographic  entry  see  Field  06G. 
W7I-I2947 


ADVANCES  IN  MARINE  BIOLOGY,  VOL.  8, 

Frederick  S.  Russell,  and  Maurice  Yonge. 
481    p.  Illus,  Academic  Press  Inc.,  Ltd.:  London, 
England;  New  York,  N.  Y  ,  1970.  Pr.  $19.50. 
Identifiers:  Biology,  Book,  Marine,  Organisms. 

This  volume  of  the  continuing  series  offers  4  papers 
reviewing  special  problems  currently  under  in- 
vestigation. The  1st,  dealing  with  particulate  and 
organic  matter  in  sea  water,  outlines  the 
methodology  involved  in  analysis  of  non-living 
matter  and  particulate  organic  carbon,  elementary 
composition  and  biochemical  composition,  rela- 
tionships of  organic  and  inorganic  materials  in  sea 
water;  a  section  is  also  devoted  to  experimental  stu- 
dies of  non-living  particulate  matter  with  a  general 
discussion  following  of  the  aggregation  process  and 
the  dynamics  of  production  and  consumption  of 
non-living  particulate  matter  in  the  sea.  The  2nd 
selection  discusses  estuarinc  fish  farming:  its  topog- 
raphy, fertility,  selection  of  organisms  by  salinity, 
the  natural  history  of  the  species,  sources  of  young 
fish  and  prawns,  the  food  (including  culture  of  algal 
pasture)  of  cultivated  fish,  management  of 
Brackish-water  fishponds,  rates  and  profitability  of 
the  enterprise.  The  problem  of  oil  pollution  of  the 
sea  is  dealt  with  next,  including  the  removal  of  spilt 
oil  through  bacterial  degradation  and  other  biologi- 
cal processes,  dispersal,  sinking  and  recovery  and 
the  mode  of  action  and  toxicity  of  solvent-emul- 
sificrs.  The  concluding  chapter  deals  with  scatolog- 
ical studies  of  the  Mollusca,  their  morphology  for 
classification,  biological  significance  of  forms,  use 
as  a  systematic  index,  evolutionary  trends  and 
biodeposition  of  suspension  feeding  bivalves.  In  ad- 
dition to  author,  taxonomic  and  subject  indexes, 
the  volume  offers  cumulative  indexes  of  authors 
and  titles  from  previous  volumes  in  the  series- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W7I-I2962 


THE  DISTRIBUTION  OF  TWO  CRAB  SPECIES 
ON  THE  PORIRUA  HARBOUR  MUD-FLATS, 

G  Stephenson. 

Bull  NaturSci  (Wellington).  1 :  2  1-26.  Illus.  1970. 
Identifiers:  Crab,  Distribution,  Flats,  Harbor,  Mud, 
New-Zealand.  Porirua,  Species 

A  statistical  analysis  of  data  collected  from  Porirua 
Harbour,  on  the  Wellington  (New  Zealand)  west 
coast,  shows  that  2  spp.  of  brachyuran  Crustacea 
(Hcmiplax  hirtipes,  Helice  crassa)  occupy  different 


areas    of    the    intertidal    zone— Copyright    1971, 
Biological  Abstracts,  Inc. 
W7  1-1  2969 


FREELIVING  MARINE  NEMATODES  FROM 
NORTH  SEA  MUD  FLATS  AND  SALT 
MARSHES, 

Kiel  Univ.  (West  Germany).  Zoologischcs  Institut 

Sievcrt  Lorenzen. 

Vcroeff  Inst  Meeresforsch  Bremerhaven.    1  I   (2): 

195-238.  Illus.  1969.  (Engl.  summ.). 

Identifiers:    Desmolaimus-Bulbulus,    Flats,    Living, 

Marine,  Marshes,  Monhyslcra-Anophthalma,  Mud, 

Nematodes,    New,     North,    Salt,    Sea,    Species, 

Stcphanolaimus-Spartinac,      Synonymy,      Thalas- 

soalaimus-Pirum. 

Ninety  species  of  freeliving  marine  nematodes  were 
collected  in  salt  marshes  of  the  west  coast  of 
Schleswig-Holstein  and  in  creeks  leading  through 
the  salt  marshes.  Additional  details  to  the  descrip- 
tions of  33  spp.  are  presented,  and  synonymy  is 
given  for  5  spp.  Chromadorina  supralitoralis  nom. 
nov.  is  designated  for  C.  granulopigmcntata  Ger- 
lach  1965  nee  ( Wieser  1951  ).  Four  species  are  new 
to  science:  Stephanolaimus  spartinac, 

Desmolaimus  bulbulus,  Monhystera  anophthalma, 
Thalassoalaimus  pirum— Copyright   1971,  Biologi- 
cal Abstracts,  Inc. 
W7  1-12971 


MIGRATIONS   AND  GROWTH   OF   DEEP-SEA 
LOBSTERS,  HOMARUS  AMERICANUS, 

Bureau  of  Commercial  Fisheries,  Boothbay  Har- 
bor, Maine.  Biological  Lab. 
Richard  A.  Cooper,  and  Joseph  R.  Uzmann. 
Science.  I  7  I  ( 3968 ):  288-290.  Illus.  Map.  1971. 
Identifiers:   Deep,  Growth,  Homarus-Americanus, 
Lobsters,  Migrations,  Sea. 

In  distinct  contrast  to  the  restricted  movements  of 
coastal  stocks  of  lobsters  (H.  americanus),  those 
inhabiting  the  outer  continental  shelf  undertake  ex- 
tensive seasonal  migrations.  Of  5710  tagged  lob- 
sters released  on  the  outer  continental  shelf  off 
New  England  from  April  1968  to  June  1969,  400 
were  recaptured  by  April  1970.  The  distribution  of 
the  recoveries  demonstrated  shoalward  migration 
in  spring  and  summer  and  a  return  to  the  edge  of 
the  shelf  in  fall  and  winter.  Deep-sea  lobsters  have 
a  faster  rate  of  growth  than  coastal  lobsters;  growth 
increments  at  molting  and  the  frequency  of  molting 
are  greater— Copyright  1971,  Biological  Abstracts, 
Inc. 
W71-12972 


FISHES  ASSOCIATED  WITH  DRIFTING  KELP, 
MACROCYSTIS  PYRIFERA,  OFF  THE  COAST 
OF  SOUTHERN  CALIFORNIA  AND 

NORTHERN  BAJA  CALIFORNIA, 

California  Inst,  of  Tech. .Corona  del  Mar. 
For  primary  bibliographic  entry  sec  Field  021. 
W7I-I30I9 


TIDAL  FLOODING  DYNAMICS:  ITS  IN- 
FLUENCE ON  SMALL  MAMMALS  IN  BARRI- 
ER BEACH  MARSHES, 

Emory  Univ.,  Atlanta,  Ga.  Dept.  of  Biology. 
Donald  J.  Shure. 

Amer  Midland  Natur.  85  ( I  ):  36-44.  1971. 
Identifiers:    Barrier,    Beach,    Dynamics,    Flooding. 
Mammals,       Marshes,       Microtus-Pennsylvanicus, 
Peromyscus-Leucopus,   Spartina-Patens-M,  Tidal, 
Vegetation,  Zapus-Hudsonicus. 

Tidal  effects  within  bayshore  marshes  of  a  New  Jer- 
sey barrier  beach  habitat  have  definite  influences 
on  the  composition,  abundance,  and  distribution  of 
small  mammals.  Microtus  pennsylvanicus  occupied 
the  salt  marshes,  being  significantly  associated  with 
the  Spartina  patens  cover  of  those  areas  less  in- 
fluenced by  tidal  flooding.  Mosquito-control 
ditches  also  influenced  the  distribution  and  move- 
ments of  Microtus.  Microtus  was  highly  abundant 
on  hummocks  lining  the  mosquito  ditches,  though 


ditches    themselves    restrict    the    movement* 
Microtus.  In  some  salt  marshes,  ice-formc<l  f 
ridges   along   the    bay-shore    have   gradually 
minuted    tidal    flooding.    Spartina    domination 
early  successional  stages  is  followed  by  the  gra*| 
increase    of  shrubby    vegetation    in    later    sta 
Microtus  domination  of  herbaceous  stages  shi 
to   the   occurrence   and    increased    abundance 
Zapus  hudsonius  and  Peromyscus  leucopus  in  1 
herb-shrub  stages— Copyright  1 97  I ,  Biological 
stracts,  Inc 
W7  1-1  3028 

03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


THE    DESIGN    OF    ARTIFICIAL    RECHAR 
SCHEMES, 

Vattenbyggnadsbyran  Ltd.,  Stockholm  (Sweder 
For  primary  bibliographic  entry  see  Field  05D. 

W7  1-12406 


THE       PRINCIPLES       AND      PRACTICE 
PRETREATMENT  FOR  ARTIFICF 

RECHARGE, 

Water  Research  Association,  Marlow  ( England 
For  primary  bibliographic  entry  see  Field  05F. 
W7  I -I  2407 


CLOGGING  PROCESSES  AND  OPTIMIZATI 
OF  BASIN  RECHARGE, 

Water  Planning  for  Israel  Ltd  ,  Tel  Aviv. 

For  primary  bibliographic  entry  sec  Field  04B. 

W7  1-1  2408 


METHODS  OF  SUSTAINING  GOOD  INFILTI 
TION  RESULTS, 

North    Holland.    Provincial   Waterworks   (Net! 

lands). 

For  primary  bibliographic  entry  see  Field  04B. 

W7  I -I  2409 


FUNDAMENTAL  VARIATIONS  IN  T 
WATER  QUALITY  WITH  PERCOLATION 
INFILTRATION  BASINS, 

Institute    for    Water    Research    Ltd.,     Dortrtv 

(West  Germany). 

For  primary  bibliographic  entry  sec  Field  04B. 

W71-124IO 


WATER  QUALITY  ASPECTS  OF  INTERM 
TENT  SYSTEMS  USING  SECONDA 
SEWAGE  EFFLUENT, 

Water  Conservation  Lab.,  Phoenix,  Ariz 

For  primary  bibliographic  entry  see  Field  05D. 

W7 1-12411 


PRACTICAL        EXPERIENCES        OF        WF 
RECHARGE, 

Water  Planning  for  Israel  Ltd.,  Tel  Aviv. 

For  primary  bibliographic  entry  see  Field  04B. 

W7  1-1  2412 


ARTIFICIAL  GROUNDWATER  RECHAR 
PRACTICE  IN  ISRAEL:  ECONOMIC  ANAI 
SIS, 

Mekoroth  Water  Co., Tel  Aviv  (Israel). 

For  primary  bibliographic  entry  sec  Field  04B. 

W71-I2413 


SANITARY     SIGNIFICANCE     OF     COL1FOI 
BACTERIA  IN  RECHARGE  WELLS, 

Mekoroth  Water  Co.,  Tel  Aviv  (Israel). 

For  primary  bibliographic  entry  sec  Field  05B. 

W7I-124I4 
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ECHARGE  OF  CARBONACEOUS  SALINE 
QUIFER  OF  SOUTH  FLORIDA  WITH 
HEATED  SANITARY  WASTEWATER, 

lack.  Crow  and  Eidsness,  Inc.,  Gainesville,  Fla. 
or  primary  bibliographic  entry  see  Field  05G. 
m-12415 


RTIFICIAL     RECHARGE     INVESTIGATIONS 
VTHE  WATER  RESOURCES  BOARD, 

ater  Resources  Board,  Reading  (England). 
>r  primary  bibliographic  entry  see  Field  04B. 
71-12416 


IYSICAL    ASPECTS    OF    ELECTROFILTRA- 
ON, 

davpur  Univ.,  Calcutta  ( India).  Dept.  of  Physical 

lemistry. 

T  primary  bibliographic  entry  see  Field  05 D. 

71-12467 


8.  Water  Yield  Improvement 


fDROLOGIC  RESPONSE  OF  WATERSHEDS 
I  LAND  USE  MANAGEMENT, 

ricultural  Research  Service,  Beltsvillc,  Md.  Soil 

1  Water  Conservation  Research  Div. 

r  primary  bibliographic  entry  see  Field  04C 

M-12251 


ITING      METHODS      FOR      CONCEPTUAL 
TCHMENT  MODELS, 

jerial  Coll.  of  Science  and  Technology,  London 
igland).  Dept.  of  Civil  Engineering, 
■primary  bibliographic  entry  see  Field  02A. 
1-12257 


IL  WATER  EVAPORATION:  REDUCTION 
SIMULATED  TILLAGE, 

-■cultural  Research  Service.  Mandan,  N.D.  Soil 
Water  Conservation  Research  Div. 
O.Willis,  and  J.  J.  Bond. 

1  Science  of  America  Proceedings,  Vol  35,  No  4, 
!6-529,  July-August  1 97  I.  6  fig,  I  tab,  I9ref. 

eriptors:  'Evaporation,  *Soil  water,  'Evapora- 
control,    'Cultivation,    Water   conservation, 
d  management. 
Itificrs:  'Soil  water  evaporation. 

water  loss  with  time  as  affected  by  simulated 
gc  to  depths  of  2.5  and  7.5  cm  was  measured 
i  soil  columns  in  a  constant  temperature  room. 

60-cm  soil  columns  were  initially  wetted  from 
top  to  about  339f  by  volume  and  then  covered 

2  days  to  prevent  evaporation.  The  soils  were 
i  1.4.  7.  and  18  days  after  the  columns  were 
sred.  Tillage  effectively  terminated  first  stage 
ng.  and  evaporative  losses  were  reduced  by 
ig.  The  highest  reduction  of  evaporation  was 
ciated  with  the  earliest  tilling,  which  showed 

50r/f  reduction  in  evaporative  loss  for  more 
22  days  after  tilling.  The  reduction  in  water 
was  reflected  in  higher  soil  water  content 
ughout  the  column  length  below  the  tilled 
I  Evaporation  reduction  was  only  slightly 
:r  with  7.5-cm  than  with  2.5-cm  tillage  (K- 
•-USGS) 
-12266 


SAN  JUAN  ECOLOGY  PROJECT,  PHASE 

rado  State  Univ.,  Fort  Collins. 

>rimary  bibliographic  entry  see  Field  02B 

-122X0 


E       RESULTS       OF       SINGLE       CLOUD 
OTECHNIC  SEEDING  IN  FLORIDA,  1970, 

itic  Oceanographic  and  Meteorological  Labs., 
»i.  Fla..  Experimental  Meteorology  Lab. 
am  L.  Woodley.  Joanne  Simpson.  Alan  H. 
r.  Steven  MacKay.and  Richard  Williamson. 


National  Oceanic  and  Atmospheric  Administration 
Technical  Memorandum  ERLTM-AOLM  10 
November  1970.  87  p.  22  fig,  9  tab,  32  ref,  append' 
Bur.  Reclam.  Contact  I4-06-W-176. 

Descriptors:  *Cloud  seeding.  *Artificial  precipita- 
tion, *Silver  iodide,  'Florida,  Weather  modifica- 
tion. Convection,  Atmospheric  physics,  Nuclca- 
tion,  Environmental  effects.  Aircraft,  Photogram- 
metry. 

Cloud  seeding  experiments  with  silver  iodide  were 
conducted  over  South  Florida  on  nine  days  in  the 
spring  and  early  summer  of  1 970.  Five  aircraft  par- 
ticipated, one  for  seeding,  photogrammetry  and  in- 
cloud  measurements,  one  for  in-cloud  measure- 
ments near  cloud  base,  one  for  mid-levels,  one  for 
following  top  heights  and  occassional  penetrations, 
and  one  for  dropsondes  and  high-level  observation. 
Altogether  thirteen  seeded  clouds  and  sixteen  un- 
seeded cloud  controls  were  studied.  Five  seeded 
clouds  exhibited  the  cut-off  tower  growth  mode, 
two  underwent  hesitation  growth  and  six  grew  ex- 
plosively. Of  the  sixteen  control  clouds,  ten 
reached  cumulonimbus  stature.  For  the  first  40 
minutes  after  seeding,  the  average  seeded  minus 
control  rainfall  difference  was  about  100  acre-ft,  or 
more  than  100%  for  the  entire  cloud  lifetimes 
(Woodard-USGS) 
W7  1-1  241  8 


WATER  STORAGE  AND  ALFALFA  PRODUC- 
TION ON  LEVEL  BENCHES  IN  THE 
NORTHERN  PLAINS, 

Agricultural   Research   Service,   Mandan,   N.Dak. 

Northern  Great  Plains  Research  Center. 

For  primary  bibliographic  entry  see  Field  03F 

W7I-I2598 


THE    INFLUENCE    OF    A    WINDBREAK    ON 
EVAPORATION, 

Israel        Meteorological       Service,        Bet-Dagan. 

Agromcteorological  Div. 

J.  Lomas,  and  E.  Schlesingcr. 

Agricultural  Meteorology,  Vol  8,  No  2,  p  107-1  15 

March  1 97  1 .  6  fig,  I  tab,  I  5  ref. 

Descriptors:  'Evaporation,  *Advcction,  'Wind- 
breaks. 'Evaporation  pans,  'Arid  lands.  Wind 
velocity.  Estimating  equations.  On-site  data  collec- 
tions, Microclimalology,  Measurement,  Climatic 
data,  Albedo,  Regression  analysis. 
Identifiers:  'Agroclimatology,  'Evaporimeters, 
'Potential  evapotranspiration. 

While  most  investigators  report  considerable 
evaporation  reduction  behind  windbreaks,  others 
maintain  that  since  radiation  balance  in  the  im- 
mediate vicinity  of  windbreaks  is  largely 
unchanged,  their  effects  on  evaporation  should  be 
minimal,  except  when  advective  conditions  occur. 
Data  from  2  previous  investigations  on  wind-breaks 
were  reviewed  to  test  this  contention,  and  to  check 
how  well  actual  results  could  be  predicted  by  the 
Penman  formula.  Unfortunately,  measurements  of 
climatic  data  were  not  made  at  the  study  sites,  and 
data  were  therefore  used  from  meteorological  sta- 
tions several  km  distant.  At  one  site  (Mivtahim), 
the  net  radiation  equivalent  was  6.5  mm/day,  so  no 
adverted  energy  was  used  for  evaporation.  At  the 
other  site  (Eliot),  net  radiation  accounted  for  only 
2.3  mm/day,  indicating  advection  was  responsible 
lor  most  of  the  evaporation  observed.  Differences 
between  protected  and  unprotected  plots  at  Miv- 
tahim were  just  barely  significant  at  the  10%  level 
while  they  were  significant  at  the  \r/<  level  at  Eilot. 
The  Penman  formula  accorded  well  with  Class  A 
pan  measurements.  The  Piche-type  evaporimeter 
showed  considerable  differences  between  pro- 
tected and  unprotected  plots,  even  at  Mivtahim, 
and  its  use  is  criticized.  (Casey-Arizona) 
W71-12746 


Paper  Nat  Conf  Forest,  Weather,  Assoc  Environ, 
Soc  Amer  Forest  Amer  Metcorol  Soc,  Atlanta,  Ga 
May  1971.  1 7  p,  6  ref. 

Descriptors:  Meteorology,  'Ecology,  'Cloud  seed- 
ing. Vegetation,  Silver  iodide,  'Ecosystems,  In- 
vestigations, 'Weather  modification.  Climatology, 
Effects,  Nucleation,  Contracts,  Snowpacks, 
Precipitation  (Atmospheric),  Alpine,  Forests,  Tun- 
dra, Dendrochronology,  Microbiology,  Microor- 
ganisms, Snowfall. 

Identifiers:  Microbiological  growth,  Skywater  Pro- 
ject, Supercooled  clouds,  San  Juan  Mountains 
Colo. 

The  Bureau  of  Reclamation  Project  Skywater  pro- 
gram has  studied  many  facets  of  weather  modifica- 
tion, with  university  groups,  state  agencies,  private 
organizations,  and  Federal  agencies  doing  much  of 
the  research  work  under  negotiated  contracts.  One 
contract  was  awarded  to  develop  a  plan  for  syste- 
matic study  of  the  effects  the  Colorado  River  Pilot 
Project  might  have  upon  the  ecology  of  the  San 
Juan  Mountains  area  of  Colorado.  The  final  report 
under  this  contract  recommended  that  27  ecologi- 
cal and  related  studies  be  undertaken.  Fourteen  of 
the  studies  divided  between  the  alpine  ecosystem 
and  the  forest  ecosystem  are  in  progress  to  deter- 
mine the  effects  that  increased  precipitation  has 
upon  plant  and  animal  life  in  the  area.  Project  Sky- 
water must  be  certain  that  precipitation  manage- 
ment programs  do  not  have  an  unacceptable  im- 
pact upon  the  environment,  but  do  provide  tools 
for  managing  the  water  resources  of  the  nation 
(USBR) 
W71-12898 


3C.  Use  of  Water  of  Impaired 
Quality 


MODEL  STUDY  TO  PREDICT  SALT  DISTRIBU- 
TION AND  CONCENTRATION  OF  WATER  IN 
SOIL  PROFILES, 

New  Mexico  State  Univ.,  University  Park.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  02G 

W7I-I2247 


CHEMICAL  CHARACTERISTICS  OF  THE 
COPPICE  DUNE  SOILS  IN  PARADISE  VAL- 
LEY, NEVADA, 

Agricultural  Research  Service.  Reno,  Ncv.  Soil  and 

Water  Conservation  Div. 

For  primary  bibliographic  entry  sec  Field  02G 

W7I-I2383 


CRITICAL    SALT    REGIME    OF    IRRIGATED 

SOILS   AND  GROUNDWATER   DRAINAGE   IN 

THE  COTTON  GROWING   ZONE   (Kriticheskiy 

solevoy    rezhim    oroshayemykh    pochv    i    drenazh 

gruntovykh  vod  v  zone  vozdelyvaniya  khlopka), 

Akademiya  Nauk  SSSR,  Moscow.  Pochvennyi  ln- 

stitut. 

N.  G.  Minashina. 

Pochvovedeniye,  No  l,p  104-1  I  3,  January  1970  5 

tab,  12  ref. 

Descriptors:  'Groundwater,  'Drainage,  'Irrigation 
water.  'Irrigation  practices,  'Land  reclamation. 
Salts,  Saline  soils.  Salinity,  Water  loss.  Leaching! 
Seasonal,  Water  utilization.  Chlorides,  Sulfates, 
Toxicity,  Evapotranspiration,  Plants,  Cotton. 
Identifiers:  'USSR,  Mineralization,  Gro 
season.  Salt  balance.  Oases. 


ing 


PROJECT       SKYWATER:        METEOROLOGY 
MEETS  ECOLOGY, 

Bureau  of  Reclamation.  Denver,  Colo. 
R.  C.  James 


A  method  based  on  the  salt  balance  is  proposed  for 
calculating  the  stable  salt  regime  of  irrigated  soils 
as  a  function  of  the  critical  depth  of  groundwater 
and  its  mineralization,  taking  into  account  the 
mineralization  of  irrigation  water  and  the  irrigation 
regime.  The  salt  regime  of  irrigated  soils  may  be 
considered  'critical'  when  the  concentration  of  soil 
solutions  periodically  approaches  the  toxicity  level 
for  plants  but  does  not  exceed  it.  A  formula  is 
derived  from  a  salt  balance  equation  for  computing 
the  critical  groundwater  mineralization  for  5  Cen- 
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tral  Asian  oases;  based  on  this  formula,  the  critical 
(minimum  necessary)  groundwater  drainage  for 
sustaining  a  stable  salt  regime  for  a  long  period  is 
calculated.  The  equation  of  the  water-salt  balance 
of  soil  solutions  may  be  used  to  precalculate  the 
salt  regime  of  irrigated  soils  for  various  ground- 
water depths  and  mineralization  and  different  ir- 
rigation regimes,  and  to  determine  the  most 
economical  leaching  and  drainage  rates  for  specific 
natural-irrigation  conditions.  It  is  recommended 
that  the  groundwater  be  maintained  at  a  depth  of  at 
least  2  m  and  that  drainage  be  provided  to  ensure 
an  annual  removal  of  1,500-4,000  cu  m  of  water 
per  hectare,  which  will  amount  to  15-25%  of  total 
water  consumption.  'Subirrigation'  (plant  nutrition 
from  groundwater)  should  be  used  in  part  of  the  ir- 
rigated land  fed  by  fresh  groundwater;  in  this  case, 
the  effective  drainage  must  be  15,000-20,000  cu 
ml  ha/  yr,  if  not  provided  by  natural  means.  (Josef- 
son-USGS) 
W71-12606 


IRRIGATION      AND     SALT     PROBLEMS     IN 
RENMARK,  SOUTH  AUSTRALIA, 

State  Univ.  of  New  York,  Buffalo.  Dept.  of  Geog- 
raphy. 

C.  H.  V.Ebert. 

Geographical  Review,  Vol  61,  No  3,  p  355-369, 
July  1 97 1 .  9  fig,  9  ref. 

Descriptors:  *Arid  lands,  *Saline  water  systems, 
•Crop  response,  'Irrigation  practices,  *Drainage 
systems.  Soil  salinity,  River  systems,  Agriculture, 
Soil  conservation,  Sodium  compounds,  Chlorides, 
Saline  soils.  Topography,  Subsoil,  Land  manage- 
ment. Water  quality.  Soil  types. 
Identifiers:  *South  Australia,  *Murray  River. 

Nowhere  else  in  the  world  has  there  been  more  bla- 
tant land  misuse  and  resource  deterioration  than  in 
irrigated  regions  of  arid  lands.  Whenever  the  fine 
balance  between  overwatering  and  underwatering 
is  upset,  critical  salinization  problems  occur.  The 
Murray  River  system  supports  about  nine-tenths  of 
all  the  irrigated  land  in  water-short  Australia,  and 
most  of  the  oases  along  this  river  are  endangered  by 
salt  encroachment.  Australian  science  is  highly 
developed,  and  a  survey  of  the  problems  along  the 
Murray  should  give  some  insight  into  the  problem 
of  closing  the  gap  between  available  scientific 
knowledge  and  its  practical  application  in  arid  land 
irrigation.  The  Renmark  oasis  is  very  far  upstream 
and  therefore  its  return  flow  and  salinized  drainage 
water  seepage  affects  all  centers  downstream.  The 
region  is  subdivided  into  5  soil  and  topographic 
zones  starting  with  the  highly  saline  floodplain  to 
the  arid  thornscrub,  marking  the  border  of  the  oa- 
sis. Crop  types  in  any  area  depend  on  drainage  and 
soil  factors,  with  the  best  land  going  to  citrus.  All  ir- 
rigation water  comes  from  the  Murray.  Rainfall  is 
erratic,  and  in  drought  years  low  flow  and  high 
evaporation  result  in  high  NaCI  levels.  This,  in 
combination  with  saline  water  drainage  may  raise 
downstream  NaCI  levels  to  as  much  as  500  ppm. 
The  soil  types  of  the  region  are  varied  and  in  differ- 
ing situations,  either  over  or  underwatering  may 
occur,  depending  upon  combinations  of  circum- 
stances which  are  analyzed  and  discussed.  Among 
various  efforts  to  deal  with  the  problem  are  the 
wider  use  of  under-tree  sprinkler  systems  and 
diked-in  evaporation  basins.  Nevertheless,  the 
salinity  continues  to  worsen.  The  author  feels  the 
situation  can  be  arrested  and  improved  through 
more  careful  land  and  irrigation  management  prac- 
tices and  by  the  installation  of  a  more  effective 
drainage  system  to  prevent  reentry  of  saline  water 
into  the  Murray.  (Casey- Arizona) 
W7  I- 1  2740 


PLANT  GROWTH   SUPPRESSION   ON  SALINE 
MKDIA:  INTERACTIONS  WITH  LIGHT, 

Salinity  Lab  .  Riverside.  Calif 

For  primary  bibliographic  entry  see  Field  021. 

W7I-I274S 


SOME  CHARACTERISTIC  ASPECTS  OF 
MICROCLIMATE  ON  SALINE  AND  ALKALI 
SOILS  IN  THE  ZONE  BETWEEN  MURES  AND 
CRISUL  ALB, 

Institutul  Agronomic  din  Timisoara  (Rumania). 
C.  V.  Oprea,  L.  Rusu,  and  Oltea  Prelipceanu. 
Inst  Agron  Timisoara  Lugr  Stiint  Ser  Agron.   II: 
123-131,  Illus,  1 968  ( Engl  and  Russ  summ). 
Identifiers:  Alkali,  Characteristic,  Climate,  Crisul- 
Alb,  Micro,  Mures,  Romania,  Saline,  Soils,  Zone. 

The  typical  microclimate  is  characterized  by  a  high 
degree  of  dryness  and  heat.  Air  moisture  values 
varied  within  the  same  temperature  and  moisture 
limits.  The  hard  climatic  conditions  of  the  alkali 
soils  do  not  favor  plant  development.-- Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-I2941 


STUDIES  ON  THE  PRODUCTIVITY  OF 
VEGETABLE  CROPS  UNDER  A  PLASTIC 
GREENHOUSE:  IV.  THE  ELIMINATION  OF 
TOTAL  WATER-SOLUBLE  SALTS  IN  SOILS, 

Ministry   of  Agriculture   and   Forestry,   Shizuoka 
(Japan).  Horticulture  Research  Station. 
Mikiyo  Kageyama,  Takashi  Masaki,  and  Masaichi 
Katai. 

Bull  Hort  Res  Sta  Ser  B  (Okitsu).  8:  43-77.  Illus. 
1968.  (In  Jap.  with  Engl.  summ.). 
Identifiers:  Crops,  Elimination,  Fertilizer,  Green- 
house, Growth,  Plastic,  Productivity,  Salts,  Soils, 
Soluble,  Under,  Vegetable,  Water. 

Water-soluble  salts  caused  by  too  much  fertilizer, 
must  be  removed  so  that  plant  growth  is  not  im- 
paired. The  efficiency  of  eliminating  water-soluble 
salts  from  soil  became  greater  as  the  amount  of 
water  applied  increased.  When  different  concen- 
trations of  salt  solutions  were  passed  through  the 
soil,  the  salt  remaining  in  the  soil  was  proportional 
to  the  original  salt  concentration.  The  most  salts 
were  accumulated  in  volcanic  soil,  less  in  loamy 
soil  and  the  least  in  sandy  soil.  Flood-watering  gave 
the  best  results;  however,  the  efficiency  of  elimina- 
tion was  only  25.6%.  A  ridge  80  cm  in  width  was  ir- 
rigated by  flood-watering  at  3  different  water 
levels.  Efficiency  increased  as  the  water  level  in- 
creased. In  the  mixed  soil  the  water-soluble  salts 
were  leached  down  to  a  deeper  sub-soil  layer  than 
in  loamy  soil. -Copyright  1971,  Biological  Ab- 
stracts, Inc 
W7 1- 1  2967 

3D.  Conservation  in  Domestic  and 
Municipal  Use 

MUNICIPAL  AUTHORITY  OVER  WATER- 
COURSES AND  SEWERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-12927 

3F.  Conservation  in  Agriculture 


IRRIGATION  WATER  VALUES  IN  PORTIONS 
OF  WYOMING'S  TONGUE  AND  POWDER 
RIVER  BASINS:  A  BUDGETING  AND  LINEAR 
PROGRAMMING  ANALYSIS, 

Wyoming    Univ.,    Laramie.    Div.    of   Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  06A. 

W7I-I2335 


CHAPTER  3.  CHEMICAL,  PHYSICAL,  AND 
BIOLOGICAL  CHARACTERISTICS  OF  IR- 
RIGATION AND  SOIL  WATER, 

Department     of     Agriculture,     Riverside.     Calif, 

Salinity  Lab. 

For  primary  bibliographic  entry  see  Field  02A. 

W7I-I2350 


CONTRIBUTIONS  TO  THE  DETERMINAT 
OF  THE  LIMIT  FOR  MAIZE  CULTURE 
SLOPE  GROUNDS, 

I.  M  Balan. 

Probl   Agr.    21    (9):    33-40.    1969   (reed.    19 

(Engl.,  Fr.  and  Russ.  summ.) 

Descriptors:  'Corn,  'Crop  production,  *Erc 
control,  Water  loss,  Fertilizers,  Run  off,  Slopes 
Identifiers:  Bean-D,  Cropping,  Culture,  Grot 
Maize-M,  Strip. 

High  water  losses  due  to  run-off  and  lower  soi 
midity  during  the  whole  vegetation  periot 
grounds  with  a  slope  greater  than  15%,  greatl 
fected  the  yield.  Even  on  grounds  with  5- 
slope,  maize  cultivation  must  be  accompanie 
measures  for  the  prevention  and  control  of  ru 
and  soil  erosion  such  as  application  of  fertili 
intercropping  of  maize  and  bean,  putting  d 
between  rows,  and  strip  cropping.— Copy 
1 97  I ,  Biological  Abstracts,  Inc. 
W71-12477 


CONTRIBUTIONS  TO  THE  DETERMINA1 
OF  AGROTECHNICS  ON  SLOPE  GROUND! 
RUMANIA), 

Ministerul  Agriculturii  si  Silviculturii,  Podu-I 
(Rumania).  Agricultura  Experiment  Station. 
I.  Costache,  P.  Petrovici,  N.  Dumitrescu,  G.  St< 
and  A.  Popa. 

Probl  Agr.  21  (9):  21-32.  Illus.  1969.  (Engl, 
and  Russ.  summ.). 

Descriptors:  'Crop  production,  'Rotations,  B< 

♦Soil  management,  'Fertilizers,  'Erosion  coi 

Slopes. 

Identifiers:     Agrotechniqucs,    Bean-D,    Groi 

Herbs,  Maize-M,  Pea-D,  Perennial,  Sunflowi 

Wheat-M. 

For  erosion  and  run-off  control,  cultivation  ol 
year  perennial  herbs,  followed  by  wheat,  pe« 
year  herbs,  bean,  sunflower  and  maize  is  adeq 
Fertilizer  application  gives  high  increases  in  w 
as  well  as  in  maize.  Best  results  were  obtained 
the  use  of  mixed  N,  P  and  manure  fertiliz 
Copyright  1971,  Biological  Abstracts,  Inc. 
W7I-12478 


COMPARATIVE  STUDIES  AND  ECONO 
EVALUATION  OF  BASIC  FORAGE  CB 
UNDER  IRRIGATION  (IN  BULGARIA), 

Academy  of  Agricultural  Sciences,  Stara  Zi 

(Bulgaria).  Inst,  of  Animal  Husbandry. 

S.  Dimitrov,  S.  Kanev,  Christozov,  and  T. 

Todorov. 

Rastcnicvod  Nauki,  6  (10):    157-167.    1969 

glish  summary). 

Descriptors:  'Crop  production,  'Irrigation, 
ley,  'Wheat,  'Soy  beans,  Forages,  Costs,  Crop 
Identifiers:  Barley-M,  Basic,  Bean-D,  Be 
Digestible.  Feed,  Lucerne-D,  Maize-M,  Mini 
Pea-D,  Protein,  Soy,  Sugar,  Under,  Units,  W 
M. 

Largest  yields  of  the  grain  forage  crops 
received  from  maize.  Barley-wheat  mixed  < 
were  superior  to  barley  grown  alone,  and  soy 
was  superior  to  spring  pea.  Of  the  green  fodde 
silage  crops,  largest  yields  of  feed  units  and  clij 
blc  protein  were  obtained  respectively  from  : 
beet  and  lucerne.  Maize-soybean  mixtures  as  i 
crops  after  winter  barley,  winter  and  spring 
contributed  much  to  production  of  green  fooi 
silage.  The  grain  of  maize  and  soybean  gavi 
greatest  amounts  of  feed  units  and  that  of  soy 
and  pea,  the  greatest  protein  value.  Of  the  j 
food  and  silage  crops,  the  sugar  beet  and  m 
soybean  mixtures  had  the  most  feed  units.  Hi; 
contents  of  digestible  protein,  C,  P  and  car< 
were  found  in  lucerne. -Copyright  1971.  Biolc 
Abstracts,  Inc. 
W7I-I2479 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  03 

Conservation  in  Agriculture — Group  3F 


IE  EFFECT  OF  FERTILIZATION  AND  IR- 
GATION  ON  THE  BIOLOGICAL  CHARAC- 
RISTICS  OF  SOME  MEADOW   HERBS  (IN 

ISSIAN), 

r  primary  bibliographic  entry  see  Field  021. 

ri-12480 


YLAND  EVAPORATIVE  FLUX  IN  A  SUBHU- 
D  CLIMATE:  II.  PLANT  INFLUENCES, 

ricultural  Research  Service,  Temple,  Tex.  Soil 
I  Water  Conservation  Research  Div. 
•primary  bibliographic  entry  see  Field  02D. 
1-12481 


LLD  AND  WATER  USE  BY  DIFFERENT 
PULATIONS  OF  DRYLAND  CORN,  GRAIN 
KGHUM,  AND  FORAGE  SORGHUM  IN  THE 
STERN  CORN  BELT, 

icultural  Research  Service,  Brookings,  S.  Dak. 
and  Water  Research  Div. 
nlin  C.  Olson. 
onJ.63(l):  104-106.  1971. 

criptors:  'Corn,  'Crop  production,  *Sorghum, 
inting  management,  'Soil  moisture, 
itifiers:  Belt,  Corn-M,  Dryland,  Forage,  Grain, 
ulations.  Row,  Sorghum-M,  Spacing,  Yield. 

outh  Dakota,  grain  yields  of  corn  grown  in  1 02- 
rows  with  35000  plants/ha  and  in  5 1 -cm  rows 
i  45000  and  70000  plants/ha,  respectively, 
reased  with  increasing  population  in  adverse 
water  seasons  and  were  approximately  con- 
t  during  the  more  favorable  growing  seasons, 
in  yields  from  grain  sorghum  planted  in  102-cm 
s  with  1  75000  plants/ha  and  in  5  1  -cm  rows  with 
000  and  350000  plants/ha  were  the  same  in  ad- 
e  years  but  increased  markedly  with  increasing 
illation  during  the  better  growing  seasons. 
n,  grain  sorghum,  and  forage  sorghum  all  gave 
easing  total  dry-matter  yields  with  increasing 
illation  throughout  the  range  of  populations 
I.  Water  use  was  nearly  the  same  for  all  crops 
in  each  year,  although  grain  sorghum  at  the 
:st  population  tended  to  use  slightly  less  water.- 
jyright  1971,  Biological  Abstracts,  Inc. 
1-12482 


STRATE   MOISTURE  LEVELS  FOR  GER- 

IATION    TESTING    OF    SOME    AGRICUL- 

:AL  SEEDS. 

tuto  Biologico,  Sao  Paulo  (Brazil). 

ly  Vicente,  Ailema  Noronha,  and  K. 

:rschmidt. 

Acad  Brasil  Cicnc.  41  (4):  633-639.  1969. 

:riptors:  *  Planting  management,  *Crop 
uction,  *Water  requirements.  Beans,  Corn, 
,  Sorghum,  Vegetable  crops, 
tifiers:  Bean-D,  Broccoli-D,  Catjang-D,  Corn- 
:ggplant-D,  Germination,  Moisture,  Peanut-D, 
pkin-D,  Rice-M,  Seeds,  Sorghum-M.  Sub- 
e,  Sunflower-D,  Testing. 

s  of  cereals  (corn,  rice,  sorghum),  legumes 
n,  catjang.  lab-lab,  peanut),  sunflower,  and 
tables  (broccoli,  eggplant,  pumpkin,  water- 
in)  were  tested.  Varying  amounts  for  optimum 
lination  of  different  species  were  observed, 
water  requirements  of  seeds  may  serve  as  a 
nosis  of  the  water  requirements  of  the  respec- 
crop—  Copyright   1971,  Biological  Abstracts, 

-12483 


N    YIELDS    WITH    FALL,    SPRING,    AND 
IDRESS  NITROGEN, 

lis  Univ;  Urbana.  Dept.  of  Agronomy. 
Welch,  D.  L.  Mulvaney,  M.  G.  Oldham,  L.  V. 
le.and  J.  W.  Pendleton. 
nj.63(l):  119-123.  1971. 

riptors:  'Crop  production,  "Corn,  *Nitrogen, 
tilizers.  Leaching. 

:ifiers:        Corn-M,        Denitrification.        Fall, 
Iress,  Spring,  Yields.  Zea-Mays-M. 


Studies  in  central  and  northern  Illinois  at  4  loca- 
tions and  1 2  location-years  were  conducted  with  5 
rates  of  N  applied  in  the  fall  and  as  spring-preplant. 
Sidedress  N  was  also  included  at  1  of  the  4  loca- 
tions for  4  yr.  Relative  efficiency  of  the  times  of  ap- 
plication was  calculated  by  dividing  the  corn  (Zea 
mays  L.)  yield  increase  from  a  given  rate  of  N 
added  at  1  time  by  the  yield  increase  from  the  same 
rate  of  N  applied  at  another  time.  At  the  Carthage 
and  Hartsburg  locations  the  3-yr  average  relative 
efficiencies  of  fall-versus  spring-applied  N  are 
about  0.8  and  0.9  (fall  was  80  and  90%  as  effective 
as  spring)  at  N  rates  of  67  and  134  kg/ha,  respec- 
tively. Fall  and  spring  N  were  about  equally  effec- 
tive at  201  and  268  kg/ha  of  N.  There  was  generally 
little  yield  response  to  N  rates  greater  than  201 
kg/ha  at  Carthage  and  Hartsburg.  Fall  and  spring  N 
gave  similar  corn  yields  for  all  rates  of  N  at  Urbana. 
For  the  4-yr  average  at  DeKalb,  sidedress  N  was  the 
most  effective,  spring  N  was  intermediate,  and  fall- 
applied  N  was  the  least  effective.  The  difference 
between  spring  and  sidedress  N  was  less  than  that 
between  fall  and  spring  N.  There  was  considerable 
year-to-year  variation  in  relative  efficiency.  The 
importance  of  the  time  at  which  conditions  suitable 
for  N  loss  occur  is  discussed. --Copyright  1971, 
Biological  Abstracts,  Inc. 
W7 1-1 2484 


EFFECTS    OF    SOIL-MOISTURE    STRESS    ON 

THE  YIELD  AND  QUALITY  OF  FLOUR  FROM 

WHEAT  (TRITICUM  AESTIVUM  L.), 

Arizona  Univ.,  Tucson.  Agricultural  Experiment 

Station. 

A.  D.  Day,  and  M.  A.  Barmore. 

Agron  J.  63  ( 1 ):  115-116.  1971. 

Descriptors:  *Wheat,  'Irrigation,  'Moisture,  'Soil 
management,  Soil-water-plant  relationships. 
Identifiers:   'Flour,  Stress,  Triticum-Aestivum-M, 
Wheat-M,  Yield. 

Moisture  stress  at  any  stage  of  growth  lowered 
wheat  pastry  flour  quality  Moisture  stress  at  the 
jointing  stage  resulted  in  a  decrease  in  flour  yield 
and  an  increase  in  flour  protein,  viscosity,  and  mix- 
ing curve  area.  Moisture  stress  at  flowering  resulted 
in  an  increase  in  flour  protein,  viscosity,  and  mixing 
curve  area.  Moisture  stress  at  the  dough  stage 
decreased  flour  yield  and  increased  flour  protein, 
mixing,  curve  peak,  and  mixing  curve  area.  In- 
creases in  viscosities  and  mixing  curve  areas  of 
flour  from  grain  from  stressed  plants  were  due  to 
the  increases  in  flour  protein  content.  Changes  in 
the  alkaline  water  retention  capacity  and  mixing 
curve  peak  values  were  not  related  to  changes  in 
protein  content  and  must  be  due  to  other  factors 
resulting  from  moisture  stress.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W7I-I2485 


INFLUENCE  OF  SOIL  WATER  REGIMES  ON 
THE  GROWTH  AND  NUTRIENT  UPTAKE  BY 
RICE(ORYZASATIVA), 

Indian  Inst,  of  Tech.,  Kharagpur. 

T.  Stayanarayana,  and  B.  P.  Ghildyal. 

J  Indian  Soc  Soil  Sci.  18(1):  41-44.  1970. 

Descriptors:  'Crop  production,  'Soil-water-plant 
relationships,  'Soil  moisture,  'Rice,  'Flood  irriga- 
tion. 

Identifiers:  Growth,  Nutrient,  Oryza-Sativa-M, 
Regimes,  Ricc-M,  Soil,  Uptake. 

Plants  grown  under  flooded  conditions  produced 
better  shoot  growth  and  higher  grain  yield  than 
when  grown  under  60  cm  water  tension  and  satu- 
rated conditions.  The  weight  of  roots  increased  as 
the  soil  water  content  increased  from  60  cm  water 
tension  to  5  cm  flooding.  Better  growth  of  plants  in 
the  flooded  treatment  was  possible  due  to  the 
beneficial  effect  of  Fe,  Mn  and  P. -Copyright  1 97 1 , 
Biological  Abstracts,  Inc. 
W71-12486 


EFFECT  OF  THE  CHLORCHOLINECHLORIDE 
(CCC)  ON  WINTER  WHEAT  YIELDS,  (IN  BUL- 
GARIAN), 

Higher  Inst,  of  Rural  Economics,  Sofia  (Bulgaria). 
G.  Kozarev. 

Pochvozn  Agrokhim.  4  (6):  37-45.  1969  (Russ.  and 
Engl,  summ  i. 

Descriptors:  'Fertilizers,  'Chlorides,  'Crop 
production,  'Wheat. 

Identifiers:  Chlorocholine,  Growth,  Wheat-M, 
Winter,  Yields. 

The  effect  of  CCC  was  tested  on  2  winter  wheat 
cultivars  ('Bezostaya  1 '  and  No.  301),  grown  at  dif- 
ferent levels  of  N  (100  and  300  kg  N/ha).  The 
plants  were  treated  with  2.5  and  5  kg  CCC/ha,  and 
applied  at  the  7th-8th  leaf  stage.  With  adequate  soil 
moisture  the  treatment  improved  yields  of 
'Bezostaya  1.'  It  also  affected  the  shortening  and 
thickening  of  the  lower  intemodes  of  the  stem,  in- 
creasing resistance.  This  effect  of  the 
chlorocholinechloride  was  more  strongly 
manifested  in  the  No.  301  variety  and  had  an  in- 
direct effect  on  yields,  particularly  under  condi- 
tions causing  crop  lodging.  On  No.  301,  CCC 
enhanced  total  and  productive  tiller  formation  and 
the  number  and  weight  of  the  grain,  in  the  case  of 
drought  and  low  N  efficiency,  CCC  could  have  an 
adverse  effect  on  both  crops. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-12487 


YIELD-DETERMINING  PROCESS  ANALYSIS 
AND  APPLICATION  TO  LOWLAND  RICE, 
YIELD-PREDICTION  AND  CULTURAL  IM- 
PROVEMENT: XCV.  NITROGEN  DEFICIENCY 
EFFECTS  IN  MIDDLE  GROWTH  PERIOD  ON 
PHYSIOLOGICAL  ACTIVITY  OF  RICE  PLANT 
ROOTS, 

National  Inst,  for  Agricultural  Science,  Tokyo 
(Japan). 

For  primary  bibliographic  entry  see  Field  021. 
W71-I2488 


EFFECT  OF  DENSITY  OF  BROWN  MEADOW 
IRRIGATED  SOIL  ON  SEED  GERMINATION, 
GROWTH  AND  YIELD  OF  MAIZE,  (IN  RUS- 
SIAN), 

E.  I.  Natroshvili. 

Soobshch  Akad  Nauk  Gruz  SSR.  58  (3):  673-676. 
1970.  (Engl.  summ.). 

Descriptors:     'Corn,     'Crop     production,     'Soil 
management,  Germination,  'Plant  growth,  'Densi- 
ty, Seeds. 
Identifiers:  Irrigated,  Maize-M,  Meadow,  Yields. 

The  optimal  density  of  the  soil  for  maize  (Georgian 
variety)  is  1.1  g/cm.  On  more  porous  or  compact 
soils  growth  is  very  poor.-Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W7 1-1  2490 


UNIVERSITY  COLLEGE  OF  WALES, 
ABERYSTWYTH,  MEMO-RANDIUM  NO.  12 
(1969).  (THE  ROLE  OF  WATER  IN  AGRICUL- 
TURE), 

James  A.  Taylor. 

Symposium.  xxii..230p.  Illus.  Pergamon  Press  Ltd.: 

Oxford,  England;  Elmsford,  N,  Y.,  USA.  1970   Pr 

$7.40. 

Identifiers:     Agriculture,     Book,    Erosion,    Fruit, 

Management,  Rainfall,  Resource,  Soil,  Symposium, 

Vegetables,  Water. 

This  volume  which  focuses  on  the  role  of  water  in 
British  agriculture  is  based  on  1 3  papers  and 
discussions  emerging  from  the  12th  symposium  in 
the  Aberystwyth  series  at  the  University  College  of 
Wales  in  agricultural  meteorology.  The  meeting, 
held  at  the  Welsh  Plant  Breeding  Station  March  1 9, 
1969,  was  attended  by  delegates  from  the  fields  of 
hydrology,  geography,  meteorology,  engineering, 
applied  biology,  agriculture,  pedology  and  plant 
physiology.  Topics  reflect  on  a  concern  with  the 
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Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
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study  of  water  as  an  available  resource  for  agricul- 
tural production.  The  1st  4  selections  deal  with  the 
problem  of  accurate  rainfall  measurement  and  its 
significance  for  agriculture,  a  survey  of  the  sources 
of  error  in  agricultural  water  budgets  and  progress 
reports  on  2  catchment  studies,  (the  water  balance 
of  a  small  clay  catchment  and  the  variation  in  sedi- 
ment yields  from  catchments  in  eastern  Yorkshire). 
The  next  contribution  deals  with  sediment  yields  on 
an  international  basis  from  forested  and  agricul- 
tural lands  and  with  the  problem  of  soil  erosion  in 
Britain.  Other  papers  report  work  on  the  effect  of 
agricultural  treatments  on  water  availability  in  the 
soil  and  current  trends  in  the  varied  uses  of  water 
for  agriculture  including  intensification  of  irriga- 
tion for  high  value  crops  such  as  vegetables  and 
fruit.  The  water  requirements  of  particular  stock- 
producing  systems  is  discussed  mentioning  inten- 
sive housing  of  animals.  A  study  of  water  resource 
management  and  the  needs  of  agriculture  is  in- 
cluded along  with  2  chapters  on  irrigation  (cumula- 
tive effects  registered  in  fruit  crops  in  England). 
The  final  papers  shows  how  conventional  water 
balance  sheets  can  be  used  for  long-term  as  well  as 
ihort-term  irrigation  needs  and  the  role  of  the 
vater  factor  in  land  use  planning.  An  edited  report 
>f  the  discussions  is  given  to  conclude  the  volume 
and  is  followed  by  some  general  conclusions  and 
their  implications.  The  book  may  be  of  use  in  con- 
junction with  courses  in  biogeography,  climatolo- 
gy, agricultural  science,  environmental  science  and 
ecology  as  well  as  being  of  interest  to  the  agricul- 
tural research  student.  Selected  papers  will  be  in- 
dexed in  BIORESEARCH  INDEX  -Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-I2534 


EFFECT  OF  SOIL  MOISTURE  ON  THE  WATER 
SYSTEM  OF  PEACH, 

For  primary  bibliographic  entry  see  Field  02G. 
W7I-12535 


EFFECTS  OF  WEED  CONTROL  METHODS  ON 
SWEET  CORN, 

Agricultural     Research    Service,     Beltsville,     Md. 
Crops  Resource  Div. 
L.  L.  Danielson. 

Weed  Science.  IK  (6):  707-710.  Illus.  1970  (reed. 
1971). 

Identifiers:  Atrazine,  Control,  Corn-M,  Growth,  Ir- 
rigation, Methods,  Root,  Sweet,  Weed,  Yield,  Zea- 
Mays-Var-Rugosa-M. 

Three  tractor  cultivations  that  severely  pruned  the 
root  systems  of  hand-weeded  plots  of  sweet  corn 
(Zea  mays  L.  var.  rugosa  Bonaf.,  lochief)  grown  on 
a  Codorus-Elkton  silt  loam  under  extreme  drought 
conditions  did  not  reduce  the  yield  of  marketable 
ears  when  irrigation  totalling  2  acre-in  was  applied 
during  pollination  and  ear-filling.  Preemergence 
application  of  2-chloro-4-  (ethylamino)-6- 
(isopropylamino)-s-triazine  (atrazine)  to  the  soil 
surface  without  cultivation  reduced  brace  root 
growth  and  yields  significantly  in  the  year  of  most 
severe  drought.  These  effects  of  atrazine  were 
avoided  when  the  herbicide  treatments  were  sup- 
plemented with  tractor  cultivations  that  covered 
the  brace  root  zone  of  the  corn  plants  with  soil.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W7I-I2536 


SPECIFIC  GRAVITY,  POTATO  CHIP  COLOR 
AND  TUBER  MINERAL  CONTENT  AS  AF- 
FECTED BY  SOIL  MOISTURE  AND  HARVEST 
DATES, 

Kansas  Agricultural   Experiment  Station   Manhat- 
tan  Dept  of  Horticultural  Forestry. 
J   E.  Motes,  and  J.  K.  Greig. 
Amer  Potato  J.  47  ( I  I  ):  4  I  3-4  I  8.  Illus.  1 970. 
Identifiers  Chip.  Color,  Dates,  Gravity.  Harvest,  Ir- 
rigation. Mineral.  Moisture,  Potato-D,  Soil.  Tem- 
perature. Tuber 

In  1966  and  1967  the  chipping  quality  of  3  potato 
cultivars  was  studied  using  3  moisture  regumes.  2  N 
levels  and  3  harvest  dates  Specific  gravity  and  chip 


color  of  potatoes  freshly  harvested  and  of  those 
stored  10  days,  along  with  chip  color  differences 
between  the  2  periods,  were  tested.  Of  the  3  cul- 
tivars tested,  Anoka,  Kennebec,  Irish  Cobbler, 
Anoka's  specific  gravity  was  least  depressed  by 
soil-moisture  stress  and  its  chip  color  least  affected 
by  time  of  chipping;  all  tubers,  however,  chipped 
darker  after  being  stored.  High  soil  tcmcratures 
were  associated  with  low  specific  gravities  and  dark 
chips.  In  1966  irrigation  tended  to  lower  soil  tem- 
perature, resulting  in  lighter  chip  color  for  potatoes 
harvested  from  irrigated  than  from  non-irrigated 
plots;  also  color  was  lighter  at  the  1st  than  at  the 
later  harvests.  In  1 967,  when  air  temperatures  were 
consistently  lower  and  rainfall  nearly  adequate, 
chip  color  was  lighter  for  potatoes  harvested  later 
in  the  season.  N  levels  did  not  influence  chip  color. 
Moisture  regims  and  varieties  influenced  mineral 
content  of  tubers  more  consistently  for  the  2  yr 
than  did  harvest  dates  or  N  levels.  Specific  gravity 
did  not  correlate  significantly  with  chip  color.- 
Copyright  1971,  Biological  Abstracts,  Inc. 
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SOIL  PHYSICAL  INVESTIGATIONS  IN 
GREENHOUSE  CROPS  IN  SCANIA  1965-1968, 
(M  SWEDISH), 

Institutionen     for    Koksvaxt-    och    Prydnadsvax- 

todling,  Alnarp  (Sweden). 

For  primary  bibliographic  entry  see  Field  02G. 

W71-I2538 


RESPONSES  OF  STOMATA  OF  BARLEY  AND 
MAIZE  TO  PHENYLMERCURIC  ACETATE, 

Lancaster    Univ.,    Bailrigg    (England).    Dept.    of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  021. 

W71-12559 


WATER  STORAGE  AND  ALFALFA  PRODUC- 
TION ON  LEVEL  BENCHES  IN  THE 
NORTHERN  PLAINS, 

Agricultural    Research   Service,    Mandan,    N.Dak. 

Northern  Great  Plains  Research  Center. 

H.J.Hass,  andW.O.  Willis. 

Journal  of  Soil  and  Water  Conservation,  Vol  26, 

No  4,  p  151-154,  July-August  1971.  5  fig,  2  tab,  9 

ref. 

Descriptors:  *Snow  management,  *  Water  storage, 
*Watcr  conservation,  *Great  Plains,  Terracing, 
Flood  control.  Water  yield,  Snowpacks,  Land 
management.  Grasslands,  Comsumptive  use,  Alfal- 
fa, Soil-water-plant  relationships,  Evapotranspira- 
tion. 
Identifiers:  Northern  Great  Plains. 

Level  benches  effectively  collected  snow,  con- 
served water,  and  increased  alfalfa  yields  in  a  5- 
year  study.  Water  storage  and  alfalfa  yields  were  in- 
fluenced more  by  a  bench's  favorable  location  for 
snow  collection  than  by  size  of  the  contributing 
area.  Water  storage  overwinter  averaged  1.4  inches 
on  the  slope  and  ranged  from  4.8  to  9.1  inches  on 
the  benches  Alfalfa  production  averaged  1 .50  tons 
per  acre  on  the  slope  and  ranged  from  3.20  to  4.28 
tons  per  acre  on  the  benches.  (Knapp-USGS) 
W7I-I2598 


AGRICULTURE  IN  THE  SEVEN-STREAM 
LAND  (III  HAIKU  ASH  BASIN)  OF  SOUTHERN 
KAZAKHSTAN-AGROCLIMATIC  CONDI- 

TIONS, DEVELOPMENT  AND  SITUATION  (Die 
Agrarwirtschafl    des    Siebenstromlandes    in    Sued- 
kazachstan,     Agroklimatische     Ausstattung,     Ent- 
wicklung  und  Stand), 
E.  Giese. 

Die  Erde,  Vol  101,  No  2,  p  92-122,  1970.  8  fig,  5 
tab,  54  ref. 

Descriptors:  *Arid  lands,  'Irrigation  practices, 
•Cereal  crops,  "Grazing,  *  Social  aspects.  History, 
Migrations,  Political  aspects.  Geographical  regions. 
Climatic  data.  Topography.  Regional  analysis. 
Land  use 


Identifiers:   'USSR.,  'Kazakhstan, 
'Agroclimalology. 


•Nomadi 


The  geography  of  the  Hi-Balkhash  Basin  may 
taken  as  representative  of  the  Tien-Shan  foot 
areas  of  southern  Kazakhstan  Because  of 
latitude  and  topography,  the  climate  of  the  re( 
is  characteriz.ed  by  long,  cold  winters  and  hot, 
summers,  so  that  most  of  the  region  is  desen 
semidesert.  Intensive  agriculture,  practiced  in  c 
about  6%  of  the  region,  is  concentrated  in  a  10 
km  rim  along  the  mountain  range.  In  contrast  to 
lowland  region,  the  nearby  mountain  areas 
periencc  high  rainfall,  and  even  though  38%  of 
cropland  is  irrigated,  only  about  32%  of  moun 
runoff  is  utilized.  A  complicating  factor  is  the 
currence  of  frosts  during  the  late  spring,  wl 
limit  agriculture  mainly  to  cereal  crops,  e 
though  further  irrigation  development  is  possi 
Historically,  pastoral  nomads  populated  the  regi 
and  agriculture  was  limited  by  intertribal  warf: 
Russian  immigration  into  the  area  in  the  19th  c 
tury  brought  crop  agriculture  and  the  diminutioi 
cattle  herds.  Soviet  collectivization  in  the  19: 
further  resulted  in  lessening  of  agricultural  prod 
tivity.  A  rebuilding  phase  began  in  the  1950's,  i 
is  described  in  detail.  (Casey-Arizona) 
W71-12736 


RELATIONSHIP    BETWEEN    PLANT    HEIG 

AND  TRANSPIRATION  IN  COTTON  (GOSSY 

UM  H1RSUTUM  L.), 

Texas  a  and  M  Univ,  Center,  Lubbock. 

C.  W.  Wendt. 

Botanical  Gazette.  Vol   132,  No   1,  p   1-3,  Ma 

1971.  1  fig,  1  tab,  3  ref. 

Descriptors:      "Cotton,      'Transpiration,      *PI 
growth,  'Crop  production.  Leaves.  Seeds,  Va 
ties.     Correlation      analysis.      Laboratory     te 
'Regression  analysis. 
Identifiers:  'Stems,  'Plant  height. 

Previous  investigations  indicate  that  stem  elon 
tion  in  cotton  decreases  as  transpiration  decreai 
In  order  to  determine  whether  a  definite  relat 
exists  between  stem  growth  and  transpiration 
varieties  of  G.  hirsutum  (C  A  49 1 ,  Acala  I  5  1  7  [ 
2,  Lankart  57,  Paymaster  1  I  1  and  Stoneville  7- 
were  pot  grown  through  the  boll  stage.  The  rest 
were  fitted  to  a  regression  of  transpiration  on  pi 
height  using  the  equation:  log  Y  —  a  ..  b  log  X. 
intercepts  were  equal,  but  the  slopes  of  3  variel 
were  different  (95%  level),  indicating  they  tra 
pired  significantly  more  water  per  unit  height  tt 
did  the  other  2  varieties.  Correlation  coefficic 
ranged  from  0.93  -  0.98.  It  is  cautioned  that  tra 
piration  under  these  experimental  conditions  n 
have  little  relationship  to  transpiration  by  the  sa 
plants  under  field  conditions.  (Casey-Arizona) 
W71-12739 


BIOTIC  INFLUENCES  ON  AUSTRALI, 
PASTORAL  LAND  USE, 

California  Univ.,  Los  Angeles.  Dept.  of  Geograpl 
Tom  L.  McKnight. 

Association  of  Pacific  Coast  Geographers,  Ye 
book.  Vol  32,  p  7-22,  1970.  7  fig,  1  tab,  10  ref. 

Descriptors:  'Land  use,  'Environmental  effei 
•Grazing,  'Sheep,  'Cattle,  Vegetation  effec 
Predation,  Water  holes.  Water  supply,  Arid  Ian 
Economic  feasibility.  Geographical  regions,  C 
mate.  Topography,  Animal  populations,  Transpi 
tation.  Range  management. 
Identifiers:  'Australia,  'Barrier  fences. 

Some  449S  of  Australia's  export  earnings  ; 
through  the  sale  of  livestock  products,  with  wi 
ranking  first.  Of  the  6  kinds  of  Australian  livesto 
enterprises,  this  paper  focuses  on  extensive  cat 
raising  and  extensive  sheep  raising  While  these 
forms  of  pastoralism  utilize  vast  land  areas,  the  i 
gions  of  overlap  are  minimal,  although  the  reaso 
lor  this  are  not  well  understood.  Unlike  the  U. 
sheep  arc  normally  favored  over  cattle,  and  wh 
possible  the  better  lands  go  to  them.  The  physic 
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factors  of  climate,  topography  and  water  availabili- 
ty probably  are  marginally  influenced  in  some 
areas,  but  are  less  important  than  the  biotic  factors. 
Plant  palatability  and  toxicity  factors  are  probably 
limiting  only  in  the  wetter  north  and  northeast. 
Sheep  are  far  more  subject  to  predation  than  cattle, 
a  fact  which  has  been  widely  exploited  by  the  din- 
go. There  are  numerous  reports  of  shocking  mor- 
tality fates  from  dingo  predation.  Although  a  vast 
national  effort  is  concentrated  on  eliminating  this 
wild  dog,  it  persists,  and  continues  to  exercise  its 
own  special  form  of  land  use  determinism.  This  has 
led  to  the  unique  barrier  fences,  stretching  as  far, 
continuously,  as  5,300  miles.  These  are  designed  to 
exclude  dingos  from  vast  rangelands.  It  is  con- 
cluded that  the  dingo  is  the  major  sheep-raising  in- 
hibitor and  the  major  boundaries  between  sheep 
ind  cattle  areas  are  the  dingo  barrier  fences. 
[Casey-Arizona) 
JV71-12744 


WATER  MOVEMENT  IN  LARGE  SOIL  PORES: 
VALIDITY  AND  UTILITY  OF  THE  CHANNEL 
SYSTEM  CONCEPT, 

Wisconsin     Univ,     Madison;     and     Agricultural 

Research  Service,  Renv.  Nev. 

For  primary  bibliographic  entry  see  Field  02G. 

HT71-12754 


VARIOUS  ESTIMATES  OF  THE  EFFECT  OF 
AGRICULTURE  ON  RUNOFF, 

tkademiya      Nauk      SSSR,      Moscow.      Institut 

jeografii. 

:or  primary  bibliographic  entry  see  Field  04C. 

IV71-12815 


)PERATION        AND       MAINTENANCE       OF 
:OLORADO  RIVER  AQUEDUCT, 

Metropolitan  Water  District  of  Southern  Califor- 

lia,  Los  Angeles. 

:or  primary  bibliographic  entry  see  Field  08C. 

¥71-12888 


•UBLIC   IRRIGATION  SYSTEMS  IN  PUERTO 
HCO, 

■uerto  Rico  Water  Resources  Authority,  San  Juan. 
ror  primary  bibliographic  entry  see  Field  04A. 
V7I-I2889 


rROPICAL  AQUACULTURE  IN  HONG  KONG, 

California  Univ.,  Riverside. 

:or  primary  bibliographic  entry  see  Field  02L. 

V71-12916 


i       PSYCHROMETRIC        APPROACH        TO 
CHEDL'LE  IRRIGATION, 

'uerto  Rico  Univ.,  Rio  Piedras.  Agricultural  Ex- 

leriment  Station. 

ror  primary  bibliographic  entry  see  Field  02D. 

V7I-I2940 


LASTICS       WHICH       ARE       SAFE       FROM 
ODENTS, 

Steiniger 

-sundheitsw  Desinfek.  60  (II):   154-158.  Illus. 

968. 

dentifiers:  Plastics,  Rodents. 

"he  damage  caused  by  rodents  has  been  observed 
l  plastic  tarpaulins  used  for  covering  fields  in 
gricultural  and  technical  set-ups,  supply  pipes  and 
lectrical  conduction  wires.  Factors  influencing 
liis  behavior  and  their  consideration  in  the  use  of 
oison  baits  are  discussed. --Copyright  1971, 
liological  Abstracts,  Inc. 
V71-12949 


1ELIORATIVE  MEASURES  IN  ASSIMILA- 
ION  OF  SECTIONS  OF  IRRIGATION  IN  THE 
RTYSH-KARAGANDA  CANAL, 

>.  A.  Safonov. 

ev  Akad  Nauk  KazSsrSer  Biol.  3.  1-7.  1970. 


Identifiers:  Assimilation,  Canal,  Irrigation,  Irtysh, 
Karaganda,  Measures,  Meliorative,  Sections, 
USSR. 

The  territory  along  the  Irtysh-Karaganda  Canal, 
USSR,  was  divided  into  4  sections  and  irrigated. 
Better  irrigation  measures  were  given  on  the  basis 
of  the  results  of  the  irrigation  of  these  sections, 
either  prospective  or  unfavorable  for  irrigation. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W71-12958 


ADVANCES  IN  AGRONOMY,  VOL.  22, 

N.  C.  Brady. 

462  p.  Illus.  Academic  Press,  Inc.:  New  York,  N. 

Y.,  1970.  Pr.  $21.00. 

Identifiers:  Agronomy,  Book. 

In  keeping  with  one  of  the  basic  objectives  of  this 
series  prepared  under  the  auspices  of  the  American 
Society  of  Agronomy,  this  volume  covers  a  variety 
of  subjects  of  concern  to  crop  and  soil  scientists. 
The  1 6  contributors  from  North  America  and  Aus- 
tralia have  contributed  papers  representing  the  cur- 
rent attention  to  tropical  agriculture:  an  analysis  is 
provided  on  the  potential  and  problems  of  ratoon 
cropping  with  tropical  crops  such  as  bananas,  sugar 
cane  and  pineapples;  a  review  is  included  of 
research  to  improve  tropical  pastures  related  to  the 
potential  for  forage  production  in  the  tropics, 
emphasizing  the  problem  involved  in  the  produc- 
tion and  utilization  of  important  tropical  forage 
species.  Two  other  chapters  relate  to  the  animal  in- 
dustry as  well  as  crop  production:  a  review  of 
research  on  birdsfoot  trefoil  (Lotus  corniculatus 
L.),  an  important  pasture  and  forage  legume  of 
value  in  the  North  Central  and  Northeastern  states; 
and  information  on  grass  tetany,  a  ruminant  animal 
malady  associated  with  forages  low  in  Mg  and  rela- 
tively high  in  N  and  K;  factors  affecting  the  animal 
disorders,  probable  reasons  for  them  and  therapeu- 
tic techniques  are  reviewed.  A  paper  on  frost  and 
chilling  damage  to  plants  includes  evidence  as  to 
the  mechanism  of  damage  and  information  on 
methods  of  preventing  or  reducing  this  damage; 
another  chapter  comments  on  the  relationship  of 
geometric  figuration  of  roots  to  nutrient  uptake. 
Research  is  reviewed  which  identifies  the  condi- 
tions under  which  nutrient  transfer  in  the  soil  and 
root  system  configuration  limit  nutrient  uptake.  A 
consideration  of  the  part  the  soil  might  play  as  a 
sink  for  various  kinds  of  wastes  is  also  included  for 
pesticides  and  other  exotic  chemicals,  sewage  and 
similar  wastes;  one  chapter  is  addressed  to  reaction 
of  soils  (clays)  with  organic  compounds.  The  soil 
environment  for  plant  roots  and  other  living  organ- 
isms is  considered  in  2  chapters.  The  use  of  Pt  elec- 
trode methods  for  measuring  soil  aeration  is 
covered.  A  final  chapter  discussed  the  microflora 
of  grasslands  and  grassland  soils.— Copyright  1971, 
Biological  Abstracts,  Inc. 
W7  1-12963 


THE  RESPONSE  OF  BLACK  CURRANTS  TO 
DIFFERENT  SOIL  MOISTURE  CONDITIONS 
AND  TWO  LEVELS  OF  NITROGENOUS  FER- 
TILIZER, 

East  Mailing  Research  Station,  Maidstone  (En- 
gland). 

J.  E.  Goode,  and  K.  J.  Hyrycz. 
JHortSci.  45(4):  379-39 1 .  Illus.  1970. 
Identifiers:    Berry,   Black,  Currants-D,   Fertilizer, 
Growth,  Moisture,  Nitrogenous,  Phosphorus,  Prun- 
ing, Ripening,  Soil,  Yield. 

Two-year-old  black  currant  bushes  (cultivar  'Amos 
Black'),  planted  in  Nov.  1956  on  a  freely  drained 
fine  sandy  loam  soil,  were  used  to  study  growth  and 
crop  responses  to  3  watering  treatments  and  2 
levels  of  N  fertilizer,  using  6  replications  of  plots 
containing  1 2  bushes  each.  In  each  unit  plot  I II  the 
bushes  were  left  unpruned.  Water  was  applied  in 
treatments  (a)  and  (b)  when  soil  moisture  ten- 
siometers  set  1  ft  (0.3  m)  deep  indicated  tensions 
of  20  cm  Hg  and  50  cm  Hg  respectively.  In  the  3rd 
treatment  (c)  the  bushes  were  not  watered.  The  N 
fertilizer  rates  were  70  lb/acre  (78  kg/ha)  and  140 
lb/acre    (157    kg/ha).    Irrigation    increased    shoot 


growth  even  in  relatively  wet  seasons,  and  the  crop 
increases  achieved  by  irrigation  became  progres- 
sively larger  each  year  irrespective  of  the  level  of 
cropping  of  the  unwatered  bushes,  which  reached 
6.5  tons/acre  (14.6  tons/ha)  in  1961.  The  average 
yield  increase  was  about  60%  from  the  unpruned 
and  50%  from  the  pruned  bushes.  In  the  last  year  of 
the  experiment  the  crop  yield  response  to  irrigation 
was  1 24%  on  the  unpruned  and  80%  on  the  pruned 
bushes.  These  increases  were  mainly  the  result  of 
increased  shoot  growth,  but  irrigation  also  in- 
creased berry  production  per  sprig  (raceme)  and 
berry  size.  Although  pruning  reduced  the  response 
to  irrigation,  it  showed  advantages,  compared  with 
no  pruning,  in  the  form  of  more  even  ripening  of 
berries,  easier  picking  and  larger  berries,  and,  in 
the  normal  course  of  events,  it  would  prolong  the 
life  of  a  uniform  cropping  plantation.  There  was  no 
difference  between  the  effects  of  N  treatments  on 
the  growth  or  cropping  of  watered  or  unwatered 
bushes.  The  higher  rate  of  N  application  increased 
leaf  N  but  depressed  leaf  P,  the  latter  effect  being 
more  marked  in  the  irrigated  bushes.-Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W71-I2964 


GROWTH  AND  PRODUCTIVITY  OF  TAPIOCA 
(MANIHOT  UTILISSIMA):  II.  STOMATAL 
FUNCTIONING  AND  YIELD, 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia). 
C.  N.  Williams. 

Exp  Agr.  7(1):  49-62.  Illus.  1971. 
Identifiers:  Canopy,  Conductivity,  Falling,  Func- 
tioning,    Growth,     Leaf,     Manihot-Utilissima-D, 
Moisture,  Planting,  Porometer,  Pressure,  Produc- 
tivity, Stomatal,  Stress,  Tapioca-D,  Yield. 

The  stomatal  functioning  of  high,  medium  and  low 
yielding  clones  of  tapioca  was  examined  to  see 
whether  yield  could  be  associated  with  conductivi- 
ty and/or  resistance  to  moisture  stress.  A  sensitive 
falling  pressure  porometer  was  used  to  measure 
stomatal  conductivity  to  the  viscous  flow  of  air  at 
small  pressure  differences.  No  marked  differences 
were  observed  which  could  account  for  the  large 
range  in  yields  shown  by  the  varieties,  but  stomatal 
functioning  could  be  related  to  canopy  type  and  to 
planting  conditions.  In  general,  the  conductivity 
values  of  all  3  varieties  were  very  low  compared  to 
many  other  crop  species,  which  suggests  that  in- 
creases in  canopy  efficiency  and  yield  could  be  ob- 
tained in  certain  environments  by  an  increase  in 
leaf  conductivity. --Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W7 1-12965 


EFFECTS  OF  SOIL  MOISTURE  REGIMES  ON 
LEAF  WATER  DEFICIT,  TRANSPIRATION 
AND  YIELD  OF  TOMATOES, 

Scottish  Horticultural  Research  Inst.,  Dundee. 
For  primary  bibliographic  entry  see  Field  02D. 
W71-I2966 


ACQUISITION  AND  DISTRIBUTION  OF  NE- 
MATODES IN  IRRIGATION  WATERWAYS  OF 
THE  COLUMBIA  BASIN  IN  EASTERN 
WASHINGTON, 

Washington     State     Univ.,     Prosser.     Irrigation 
Agricultural  Research  and  Extension  Center. 
L.  R.  Faulkner,  and  W.  J.  Bolander. 
J  Nematol.  2  (4):  362-367.  Illus.  1970. 
Identifiers:  Acquisition,  Basin,  Columbia,  Distribu- 
tion,   Eastern,    Irrigation,    Nematodes,    Parasitic, 
Plant,  USA,  Washington,  Waterways. 

The  primary  source  of  plant  parasitic  nematodes  in 
irrigation  waterways  in  the  Columbia  Basin  Project 
of  eastern  Washington  (USA)  is  irrigation  runoff 
returned  into  the  irrigation  system.  This  has  con- 
tributed to  the  rapid  spread  of  plant  parasitic  ne- 
matodes observed  during  8  yr  of  study. -Copyright 
1971,  Biological  Abstracts,  Inc. 
W7 1-12970 
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Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3F — Conservation  in  Agriculture 


I 


HERBICIDES  IN  IRRIGATION  WATER  FOL- 
LOWING CANAL-BANK  TREATMENT  FOR 
WEED  CONTROL, 

Agricultural    Research    Service,    Denver,    Colo. 

Research  Div. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-I2980 


SOAKING  INJURY  IN  LIMA  BEANS, 

Agricultural  Research  Service,  Fort  Collins,  Colo. 

Seed  Storage  Lab. 

For  primary  bibliographic  entry  see  Field  021. 

W71-1298I 


EFFECT  OF  WATER  SUPPLY  ON  SOME 
PHYSIOLOGICAL  PROCESSES  AND  PRODUC- 
TIVITY OF  FINE-FIBERED  COTTON, 

N.  Durdyev. 

Izv  Akad  Nauk  Turkm  Ssr  Ser  Biol  Nauk.  5.  15-21. 

1970.  (Eng.  Summ). 

Identifiers:  Cotton-D,  Fibered,  Fine,  Physiological, 

Processes,  Productivity,  Protein,  Synthesis,  Water. 

The  moisture  requirements  of  fine-fibcred  cotton 
'8763H'  are  low  at  the  early  periods  of  develop- 
ment. A  slight  moisture  deficit  at  that  period 
promotes  a  high  intensity  of  physiological 
processes.  The  increase  of  soil  drought  at  the 
flowering  stage  strongly  inhibits  the  synthesis  of 
protein,  organic  P  compounds  and  carbohydrates. 
It  delays  the  flow  of  nutrients  to  fruit-forming  or- 
gans and  thus  reduces  crop  productivity— Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W71-I3007 


YIELD  COMPONENTS  AND  LEAF  CHARAC- 
TERISTICS ASSOCIATED  WITH  THE  WATER 
REQUIREMENTS  OF  ALFALFA, 

Arizona  Univ.,  Tucson.  Dept.  of  Agronomy. 

A.  K    Dobrenz,  D.  F.  Cole,  and  M.  A.  Massengalc. 

CropSci.  11(1):  I  24-125.  Illus.  1971. 

Identifiers:  Alfalfa-D,  Cell,  Components,  Density, 

Leaf,  Medicago-Sativa-D,  Palisade,  Petiole,  Stem, 

Transpiration,  Water,  Weight,  Yield. 

Five  cultivars  and  2  experimental  lines  of  alfalfa 
(Mcdicago  sativa  L.)  displayed  significant  dif- 
ferences in  the  grams  of  water  required  to  produce 
a  gram  of  dry  matter  under  controlled  environment 
conditions.  Stem  and  petiole  weight,  leaflet  weight, 
total  forage  dry  weight,  and  leaf  area  were  all  sig- 
nificantly associated  with  the  water  requirement  of 
alfalfa.  Leaf  thickness  and  palisade  cell  density 
were  not  associated  with  water  requirement  or  total 
transpired  water,  but  did  differ  significantly  among 
cultivars  -Copyright  1971.  Biological  Abstracts, 
Inc. 
W7 1-13008 


SOME  ASPECTS  OF  THE  NITROGEN:  WATER 
INTERACTION  ON  GRASS  SWARDS, 

Foras  Taluntais,  Cork  (Ireland ). 
P.  C.  McFeely.  and  R.  S.  Taylor. 
JBritGrasslSoc.  25  (4):  261-265.  1970. 
Identifiers:       Grass-M,       Interaction,       Irrigation. 
Nitrogen.  Rye.  Swards,  Water. 

Experiments  were  conducted  on  ryegrass  swards 
using  different  amounts  of  N  fertilizer  applied  as  a 
single  early  dressing  (S)  or  in  repeated  applications 
during  the  season  (R).  Over  3  yr.  the  yield  from  R 
was  generally  higher,  but  under  dry  conditions  ( us- 
ing plot  covers)  S  gave  the  greater  yield  The  latter 
result  is  ascribed  to  the  high  yield  obtained  from  S 
ill  the  1st  cut.  at  which  time  N  uptake  was  not 
limited  by  a  lack  of  soil  water  Irrigation  at  less  than 
the  full  requirement  resulted  in  lower  total  yields 
but  it  increased  water-use  efficiency  by  up  to  70'/} 
(R)  and  94'/,  (S )— Copyright  1971.  Biological  Ab- 
stracts. Inc 
W7I-I3009 


NUTRITIONAL  INVESTIGATIONS  IN  IR- 
RIGATED MAIZE  ON  SOME  BLACK  EARTH 
SOILS,  DARLING  DOWNS,  QUEENSLAND, 

Queensland   Wheat   Research    Inst.,   Toowoomba 
(Australia).  Primary  Industries  Dept. 
D.  E.  Hibbcrd,  R.  B.  Brinsmcad,  and  J.  W.  Littler. 
Queensl  J  Agr  Anim  Sci.  27  (2):  177-182.  1970. 
Identifiers:     Australia,     Black,    Darling,    Downs, 
Earth,    Grain,    Irrigated,    Maizc-M,    Nutritional, 
Queensland,  Soils,  Yield. 

A  number  of  nutrients  suspected  of  being  deficient 
were  applied  singly  and  in  selected  combinations  in 
field  trials.  Significant  grain  yield  responses  were 
obtained  only  to  N,  and  in  one  locality  to  P.  Zinc 
gave  a  nonsignificant  yield  increase  in  one  trial. 
However,  a  temporary  Zn  unavailability  may  occur 
sporadically  on  irrigated  country.  Applications  of 
K,  Mn,  B,  Mo  and  Fe  did  not  have  any  effect  on 
plant  foliage  or  grain  yields.  Full  benefit  from  N  ap- 
plications and  high  maize  yields  may  not  be  real- 
ized if  waterlogging  occurs  after  irrigation.  In 
phosphate-deficient  areas,  N  and  P  are  required  in 
combination  to  secure  highest  yields. --Copyright 
1971,  Biological  Abstracts,  Inc. 
W7I-I30IO 


PERFORMANCE  OF  GRAIN  SORGHUM 
STRAINS  UNDER  IRRIGATION  ON  THE 
DARLING  DOWNS  AND  IN  NEAR 
SOUTHWESTERN  QUEENSLAND, 

Queensland    Wheat   Research    Inst.,   Toowoomba 
(Australia).  Primary  Industries  Dept. 
R.  B.  Brinsmcad,  R.  F.  Moore,  N.  E.  Delaney,  and 
J.  L.  Gunton. 

Queensl  J  Agr  Anim  Sci.  27(2):  199-202.  1970. 
Identifiers:   Australia,  Darling,   Downs,  Grain,  Ir- 
rigation,  Performance,  Queensland,   Sorghum-M, 
Southwestern,  Strains,  Under,  Yield. 

Later  maturing  grain  sorghum  strains  (e.  g.  Texas 
671,'  'DeKalb  E57,'  'Pioneer  846'  and  'NK  310') 
grown  under  irrigation  failed  to  show  any  marked 
yield  advantage  over  the  earlier  maturing  'Texas 
610,'  Texas  626'  and  'NK  2 1 2' strains.  All  hybrids 
generally  were  significantly  better  than  the  open- 
pollinated  'Alpha.'  Grain  nitrogen  percentage 
showed  a  wide  variation  but  on  average  little  dif- 
ference between  strains  was  noted— Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-1301  1 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


FLOOD  FREQUENCY  ESTIMATING 

TECHNIQUES  FOR  SMALL  WATERSHEDS, 

Hydrocomp  International,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  02E. 

W71-I226I 


FLOOD  PLAIN  INFORMATION-COASTAL 
FLOODING,  TOWN  OF  WACHAPREAGUE, 
VIRGINIA. 

Corps  of  Engineers,  Norfolk,  Va. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
March  197  I.  40  p.  7  fig,  8  plate,  4  tab. 

Descriptors:  'Floods,  *  Flood  damage,  'Flood 
plains.  Regional  Hood,  Flood  forecasting.  Flood 
control.  Historic  Hood,  Peak  discharge,  Atlantic 
Ocean,  Hurricanes,  Wind  tides.  Estuaries.  Bays. 
Identifiers:  *  Floods  ( Wachapreague,  Va.),  Stan- 
dard Project  Flood,  Intermediate  Regional  Flood. 

The  Hood  situation  at  and  in  the  vicinity  of  the 
town  of  Wachapreague.  Virginia  is  described  to  aid 
in  solving  local  Hood  problems  and  in  planning  the 


best  utilization  of  flood-prone  lands  Map 
profiles,  cross  sections  and  other  material  relatin 
the  extent  of  past  flooding  to  floods  which  migl 
occur  in  the  future  are  based  on  available  record 
of  rainfall,  runoff,  historical  flood  heights  and  oth< 
technical  data.  ( Woodard-USGS) 
W71-12287 


FLOOD  PLAIN  INFORMATION,  CALFKILLEI 
RIVER,  SPARTA,  TENNESSEE. 

Corps  of  Engineers,  Nashville,  Tenn. 

Army  Corps  of  Engineers  Flood  Plain  Report,  Apr 
1971.  37  p,  9  fig,  7  plate,  8  tab. 

Descriptors:  'Floods,  'Flood  damage,  'Floo 
plains,  'Tennessee,  Regional  flood,  Flood  forecasi 
ing.  Flood  control,  Historic  flood,  Peak  discharge. 
Identifiers:  'Floods  (Sparta,  Tenn.),  Standard  Pre 
ject  Flood,  Intermediate  Regional  Flood. 

The  flood  situation  along  Calfkiller  River  in  th 
vicinity  of  Sparta,  Tennessee  is  described  to  aid  i 
solving  local  flood  problems  and  in  planning  th 
best  utilization  of  flood-prone  lands.  Maps 
profiles,  cross  sections  and  other  material  relatin 
the  extent  of  past  flooding  to  floods  which  migh 
occur  in  the  future  are  based  on  available  record 
of  rainfall,  runoff,  historical  flood  heights  and  othc 
technical  data.  The  greatest  flood  known  on  Call 
killer  River  since  1 902  occurred  on  Mar  24,  1929 
The  flood  crested  at  26.5  feet.  The  Intermedial 
Regional  Flood  at  Sparta  would  be  about  1.5  fee 
higher  than  the  March  1929  flood.  Duration  o 
floods  is  relatively  short  on  Calfkiller  River  in  thj 
vicinity  of  Sparta.  During  the  March  1929  flood 
the  river  remained  out  of  banks  for  about  48  hours 
A  Standard  Project  Flood  would  remain  out  o 
banks  for  about  76  hours.  (Woodard-USGS) 
W71-12288 


PRELIMINARY  FLOOD-FREQUENCY  RELA 
TIONS  AND  SUMMARY  OF  MAXIMUIV 
DISCHARGES  IN  NEW  MEXICO--A  PROGRES! 
REPORT, 

Geological  Survey,  Albuquerque,  N.  Mex. 
For  primary  bibliographic  entry  see  Field  02E. 
W71-I2290 


FLOOD  PLAIN  INFORMATION,  McDOWELI 
COUNTY,  NORTH  CAROLINA-VOLUME  1 
CATAWBA  RIVER  AND  MILL  CREEK. 

Corps  of  Engineers,  Charleston,  S.C. 

Army  Corps  of  Engineers  Flood  Plain  Report,  Jun« 
1971.  62  p,  22  fig,  1  7  plate,  1  3  tab. 

Descriptors:  'Floods,  'Flood  drainage,  'Flooc 
plains,  'North  Carolina,  Regional  flood.  Floor, 
forecasting.  Flood  control.  Design  flood.  Peak 
discharge.  Historic  flood. 

Identifiers:  'Floods  (McDowell  Co.,  N.C.). 
'Catawba  River  (North  Carolina),  Standard  pro- 
ject flood.  Intermediate  Regional  Flood. 

Flooding  along  Catawba  River  and  Mill  Creek  in 
McDowell  County,  North  Carolina  is  described  to 
aid  in  solving  local  flood  problems  and  in  planning 
the  best  utilization  of  flood-prone  lands.  Maps, 
profiles,  cross  sections  and  other  material  relating 
the  extent  of  past  flooding  to  floods  which  might 
occur  in  the  future  are  based  on  available  records 
of  rainfall,  runoff,  historical  flood  heights  and  other 
technical  data.  The  greatest  flood  known  to  have 
occurred  in  McDowell  County  was  the  flood  of  July 
1916.  The  1916  flood  reached  stages  approximate- 
ly equal  to  those  which  would  occur  during  a  Stan- 
dard Project  Flood.  The  Standard  Project  Flood 
peak  discharge  is  about  105,510  cfs  for  Catawba 
River  at  River  Mile  293. 1  (drainage  area  I  76.0  sq. 
mi. )  and  1  8,985  cfs  for  Mill  Creek  at  River  Mile  0.0 
(drainage  area  2  1 .8  sq.  mi.).  (Woodard-USGS) 
W7I-I2293 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  04 
Control  of  Water  on  the  Surface — Group  4A 


OOD  PLAIN  INFORMATION,  UMATILLA 
VER  TRIBUTARIES,  McKAY,  TUTUILLA 
ID  WILDHORSE  CREEKS,  PENDLETON, 
tEGON  AND  VICINITY. 

my  Engineer  District,  Walla  Walla,  Wash. 

my  Corps  of  Engineers  Flood  Plain  Report, 
irch  1971.  44  p,  I  3  fig,  22  plate,  4  tab. 

scriptors:     'Floods,    'Flood    damage,    'Flood 
ins,  'Oregon,  Regional  flood,  Flood  forecasting, 
iod  control,  Peak  discharge,  Historic  flood, 
ntifiers:  Standard  Project  Flood,  Intermediate 
lional  Flood. 

oding  along  the  Umatilla  River  Tributaries  in 
idleton,  Oregon  and  vicinity  is  described  to  aid 
.olving  local  flood  problems  and  in  planning  the 
t  utilization  of  flood-prone  lands.  Maps, 
files,  cross  sections  and  other  material  relating 

extent  of  past  flooding  to  floods  which  might 
:ur  in  the  future  are  based  on  available  records 
ainfall,  runoff,  historical  flood  heights  and  other 
hnical  data.  Flood  plain  areas  described  are  the 
torn  lands  along  the  downstream  reaches  of 
Kay,  Tutuilla,  and  Wildhorse  Creeks.  Overflows 
I  damages  in  the  flood  plain  begin  with  flows  of 
lut  900  cfs  on  McKay  Creek,  2,000  cfs  on  Tu- 
la Creek  below  Pataha  Creek,  and  5,000  cfs  on 
dhorse  Creek.  The  discharge  for  the  Inter- 
Jiate  Regional  Flood  would  be  4,000  cfs  on 
Kay  Creek,  3,400  cfs  on  Tutuilla  Creek,  and 
90  cfs  on  Wildhorse  Creek.  Discharge  for  the 
ndard  Project  Flood  could  be  15,300  cfs  for 
Kay  Creek,  6,700  cfs  to  Tutuilla  Creek,  and 
BOO  cfs  for  Wildhorse  Creek.  ( Woodard-USGS) 

1-12294 


KHASTIC  OPTIMIZATION  AND  SIMULA- 
>N  TECHNIQUES  FOR  MANAGEMENT  OF 
GIONAL  WATER  RESOURCE  SYSTEMS 
H.UME  I),  INTRODUCTION. 

;as  Water  Development  Board,  Austin,  Texas; 
Water    Resources    Engineers,    Inc.,    Walnut 
ek,  Calif. 

primary  bibliographic  entry  see  Field  06A. 
1-12325 


JCHASTIC  OPTIMIZATION  AND  SIMULA- 
»N  TECHNIQUES  FOR  MANAGEMENT  OF 
GIONAL  WATER  RESOURCE  SYSTEMS 
>LUME  II),  (PROGRAM  DESCRIPTIONS). 

as  Water  Development  Board,  Austin,  Texas; 
Water    Resources    Engineers,    Inc.,    Walnut 
ek.  Calif. 

primary  bibliographic  entry  see  Field  06A. 
1-12326 


)CHASTIC  OPTIMIZATION  AND  SIMULA- 
IN  TECHNIQUES  FOR  MANAGEMENT  OF 
GIONAL  WATER  RESOURCE  SYSTEMS 
1LUME  HI),  DATA  MANAGEMENT  AND 
*LYSIS  PROGRAM  DESCRIPTION. 
us  Water  Development  Board.  Austin,  Texas; 
Water  Resources  Engineers,  Inc.,  Walnut 
ek.  Calif. 

primary  bibliographic  entry  see  Field  06A. 
1-12327 


)OD  PLAIN  INFORMATION,  MUD  LICK 
EEK  AT  ROANOKE,  VIRGINIA. 

ps  of  Engineers,  Wilmington,  N.C. 

iy  Corps  of  Engineers  Flood  Plain  Report, 
ruary  1971.  25  p.  5  fig,  9  plate,  7  tab. 

criptors:     'Floods,    'Flood    damage,     'Flood 
ns,  'Virginia,  Regional  flood.  Flood  forecast- 
Flood  control.  Historic  flood.  Peak  discharge, 
itifiers:  'Floods  (Roanoke-Va),  Standard  pro- 
flood.  Intermediate  regional  flood. 

Jding  along  Mud  Lick  Creek  from  its  con- 
nce  with  Roanoke  River  to  Virginia  State  Road 
2  (mile  4.18)  is  described  to  aid  in  solving  local 


flood  problems  and  in  planning  the  best  utilization 
of  flood-prone  lands.  Maps,  profiles,  cross  sections 
and  other  material  relating  the  extent  of  past  flood- 
ing to  floods  which  might  occur  in  the  future  are 
based  on  available  records  of  rainfall,  runoff, 
historical  flood  heights  and  other  technical  data. 
Past  floods  have  occurred  at  an  estimated  rate  of 
nearly  one  every  3  years.  Most  of  these  floods 
would  be  considered  relatively  minor  in  nature  at 
the  present  time,  but  with  increasing  development 
in  the  flood  plain,  a  significant  increase  in  flood 
damages  would  result.  Depending  upon  the  loca- 
tion within  the  study  area,  the  Intermediate  Re- 
gional Flood  ranges  from  2  to  1 0  feet  higher  than 
bankfull  stage  and  the  Standard  Project  Flood  from 
6  to  25  feet  higher.  (Woodard-USGS) 
W71-12361 


FLOOD  PLAIN  INFORMATION  OF  SAN  MAR- 
COS CREEK,  VICINITY  OF  SAN  MARCOS, 
SAN  DIEGO  COUNTY,  CALIFORNIA. 

Corps  of  Engineers,  Los  Angeles,  Calif. 

Army  Corps  of  Engineers  Flood  Plain  Report,  April 
1 97 1 .  30  p,  20  fig,  29  plate,  5  tab. 

Descriptors:     'Floods,    'Flood    damage,    'Flood 
plains,  'California,  Regional  flood,  Flood  forecast- 
ing, Flood  control.  Peak  discharge. 
Identifiers:  Standard  project  flood.  Intermediate  re- 
gional flood. 

Flooding  along  San  Marcos  Creek  in  San  Diego 
County,  California,  is  described  to  aid  in  planning 
the  best  utilization  of  flood-prone  lands.  Maps, 
profiles,  cross  sections  and  other  material  relating 
the  extent  of  past  flooding  to  floods  which  might 
occur  in  the  future  are  based  on  available  records 
of  rainfall,  runoff,  historical  flood  heights  and  other 
technical  data.  For  the  San  Marcos  Creek  at  the 
mouth,  the  estimated  discharge  for  the  Inter- 
mediate Regional  Flood  is  15,000  cfs  and  the  stan- 
dard project  flood  is  23,000  cfs.  (Woodard-USGS) 
W71-12362 


FORECASTING  THE  SPRING  HIGH-WATER 
HYDROGRAPH  OF  FLOOD-PLAIN  RIVERS, 
TAKING  THE  DESNA  RIVER  AS  AN  EXAM- 
PLE, 

Gidrometeorologicheskii  Institut,  Odessa  ( USSR ). 
I.  A.  Popova. 

Translated  from  Meteorology,  Climatology  and 
Hydrology  (Mcteorologiya,  klimatologiya  i 
gidrologiya).  No.  5,  1969,  pp.  201-207.  Soviet 
Hydrology:  Selected  Papers,  No  6,  p  585-588, 
1 969.  4  p,  2  fig,  2  tab,  5  ref. 

Descriptors:  'Streamflow  forecasting,  'Routing, 
'Flood  forecasting,  'Peak  discharge,  Hydrograph 
analysis.  Flood  plains.  Recession  curves.  Hydro- 
graphs,  Low  flow.  Time  lag. 

Identifiers:  'Hydrograph  forecasting,  'USSR, 
'Desna  River. 

One  of  the  most  complicated  hydrologic  forecasts 
is  that  of  the  spring  high-water  hydrograph.  Two 
methods  are  presently  available  in  the  USSR  for 
solving  this  problem.  (  1  )  Computation  of  the  flow 
hydrograph  from  volume  curves.  Construction  of 
homogeneous  volume  curves  for  large  river  systems 
requires  special  topographic  materials.  Their  lack 
interfers  with  the  use  of  this  method.  (2)  Computa- 
tion of  the  hydrograph  from  the  genetic  flow  for- 
mula using  the  basin  area,  the  channel  travcltime 
curve,  and  the  total  water  inflow  into  the  river  net- 
work. The  possibility  of  computing  and  forecasting 
the  high-water  hydrograph  of  the  Desna  River  with 
allowance  for  flood  transformation  by  the  flood 
plain  is  discussed  The  basin  is  65^  waterlogged. 
The  Desna  valley  has  a  well  developed  system  of 
flood-plain  lakes,  oxbow  lakes  and  arms.  The  total 
duration  of  high  water  at  Chernigov  is  about  100 
days,  flood  recession  being  1.5-2  times  longer  than 
the  flood  rise.  When  the  flood  plain  is  approximate- 
ly half  filled,  flow  velocity  increases  sharply  and  the 
distribution  of  total  inflow  yields  the  travcltime 
function.  The  computation  method  described  can 


be  used  to  forecast  the  high-water  hydrograph  from 
the  known  predicted  total  inflow.  The  inflow  into 
the  Desna  River  is  forecast  from  a  typical  inflow 
decrease  curve.  The  earliest  date  on  which  the 
forecast  is  released  is  the  date  of  the  total  inflow 
maximum.  The  maximum  range  of  the  forecast  is 
about  two  months  and  the  maximum  range  of  the 
forecast  of  the  discharge  maximum  is  20  to  25  days. 
(Knapp-USGS) 
W71-12398 


ANALYTICAL  RELATIONS  IN  THE  TIME 
FREQUENCY  OF  THE  TOTAL  RIVER  RUNOFF 
AND  ITS  GENETIC  COMPONENTS, 

Vyzkumny   Ustav   Vodohospodarsky,   Prague   (C- 

zechoslovakia). 

For  primary  bibliographic  entry  see  Field  02E. 

W7  1-12424 


ON 


RANGELAND 


OVERLAND        FLOW 
WATERSHEDS, 

Agricultural  Research  Service,  Fort  Collings,  Colo. 

and  Agricultural  Research  Service,  Rapid  City,  S. 

Dak. 

For  primary  bibliographic  entry  see  Field  02E. 

W7I-12432 


A  NOTE  ON  THE  USE  OF  MARKOV  CHAINS 
IN  HYDROLOGY, 

Lancaster    Univ.     Bailrigg    (England).    Dept.    of 

Mathematics. 

G.  G.  S.  Pegram. 

Journal  of  Hydrology,  Vol   13,  No  3,  p  216-230, 

July  1971.  12  ref. 

Descriptors:  'Markov  processes,  'Runoff  forecast- 
ing, 'Reservoir  design,  'Reservoir  operation. 
Mathematical  models.  Probability,  Variability, 
Routing,  Streamflow  forecasting.  Stochastic 
processes.  Flood  control. 

Some  aspects  of  transition  probability  matrices  as 
used  in  Markov  chains  are  discussed  with  particular 
reference  to  their  roles  in  Stochastic  Reservoir  and 
Flood  Cascade  Theories.  By  rationalizing  the  ap- 
proach to  multivariate  Markov  chains,  complicated 
problems  can  be  dealt  with  in  a  unified  manner. 
Sums  of  Markov  chains  are  themselves  Markovian, 
which  facilitates  dealing  with  systems  of  more  than 
one  reservoir.  A  flood  cascade  model  is  developed 
to  allow  probabilistic  comparisons  to  be  made  of 
the  flood  attenuation  capabilities  of  various  dam 
layouts.  (Knapp-USGS). 
W71-I2461 


CONTRIBUTIONS  TO  THE  DETERMINATION 
OF  THE  LIMIT  FOR  MAIZE  CULTURE  ON 
SLOPE  GROUNDS, 

For  primary  bibliographic  entry  see  Field  03F. 
W7I-12477 


CONTRIBUTIONS  TO  THE  DETERMINATION 
OF  AGROTECHNICS  ON  SLOPE  GROUNDS  (IN 
RUMANIA), 

Ministerul  Agriculturii  si  Silviculturii,  Podu-lloaic 
(Rumania).  Agricultura  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  03F. 

W71-12478 


WATER  HAULING  BY  TRUCKS  IN  ILLINOIS, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  06D. 

W7  1-1  2584 


FLOOD  PLAIN   INFORMATION,   MONUMENT 
CREEK,  COLORADO  SPRINGS,  COLORADO. 

Corps  of  Engineers,  Albuquerque,  N.Mex. 

Army  Corps  of  Engineers  Flood  Plain  Report,  May 
1971.  42  p,  9  fig,  13  plate,  6  tab. 
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Descriptors:  'Floods,  'Flood  damage,  *  Flood 
plains,  'Colorado,  Regional  flood.  Flood  forecast- 
ing. Flood  control,  Historic  flood,  Peak  discharge. 
Identifiers:  'Floods  (Colorado  Springs,  Colo), 
Standard  Project  Flood,  Intermediate  Regional 
Flood. 

Flooding  along  Monument  Creek  in  the  vicinity  of 
Colorado  Springs,  Colorado  is  described  to  aid  in 
solving  local  flood  problems  and  in  planning  the 
best  utilization  of  flood-prone  lands.  Maps, 
profiles,  cross  sections  and  other  material  relating 
the  extent  of  past  flooods  which  might  occur  in  the 
future  are  based  on  available  records  of  rainfall,  ru- 
noff, historical  flood  heights  and  other  technical 
data.  The  May  193S  flood,  with  an  estimated  peak 
discahrge  of  50,000  cfs,  is  the  greatest  flood  of 
record  on  Monument  Creek.  This  flood  was  greater 
than  the  Intermediate  Regional  Flood  magnitude, 
and  its  peak  discharge  approached  that  of  the  Stan- 
dard Project  Flood  (63,400  cfs).  ( Woodard-USGS) 
W7I-12667 


FLOOD  PLAIN  INFORMATION,  LODGEPOLE 
CREEK,  SIDNEY,  NEBRASKA. 

Corps  of  Engineers,  Omaha,  Nebr. 

Army  Corps  of  Engineers  Flood  Plain  Report,  May 
1 97 1.  22  p,  4  plate,  3  tab. 

Descriptors:    'Floods,    'Flood    damage,    'Flood 
plains,  'Nebraska,  Regional  flood,  Flood  forecast- 
ing. Flood  control.  Historic  flood.  Peak  discharge. 
Identifiers:  'Floods  (Sidney,  Neb),  Standard  Pro- 
ject Flood,  Intermediate  Regional  Flood. 

Flooding  along  Lodgepole  Creek  at  Sidney, 
Nebraska  is  described  to  aid  in  solving  local  flood 
problems  and  in  planning  the  best  utilization  of 
flood-prone  lands.  Maps,  profiles,  cross  sections 
and  other  material  relating  the  extent  of  past  flood- 
ing to  floods  which  might  occur  in  the  future  are 
based  on  available  records  of  rainfall,  runoff, 
historical  flood  heights  and  other  technical  data. 
The  reach  of  Lodgepole  Creek  studied  extends 
from  a  county  road  approximately  0.5  mile  up- 
stream from  the  west  city  limits  to  a  county  road 
about  0.6  mile  downstream  from  the  east  city 
limits.  The  channel  slope  within  this  reach  is  8  feet 
per  mile,  much  flatter  than  the  valley  slope,  due  to 
meandering.  The  channel  cross  section  varies  con- 
siderably in  the  study  reach  but  is  generally  5  to  8 
feet  deep  anO  feet  wide.  (Woodard-USGS) 
W7I-12668 


RIVER  ICEBREAKER:  CONCEPT  DESIGN  AND 
TESTING. 

CONSULTEC,  Inc.,  Rockville,  Md. 

For  primary  bibliographic  entry  see  Field  02C. 

W7I-I2706 


CONTRIBUTION   TO  THE  AUTECOLOGY  OF 
URGINEA  MARITIMA  IN  EGYPT, 

Cairo    Univ.    (Egypt),    Faculty    of   Science;    and 
Chemical  Industries  Development  Co.,  Cario  (E- 

gyp«). 

For  primary  bibliographic  entry  see  Field  021. 
W71-I2748 


WATERMOVEMENT  IN  LARGE  SOIL  PORES: 
A  CHANNEL  SYSTEM  CONCEPT  OF  INFIL- 
TRATION, 

Agricultural    Research   Service;   Reno,   Ncv;   and 

Wisconsin  Univ;  Madison. 

For  primary  bibliographic  entry  see  Field  02G. 

W7I-12753 


TEXAS  'LOST  PINES'  NOT  SUPERIOR  ON  DRY 
SITES  IN  NORTHERN  MISSISSIPPI, 

Southern  Forest  Experiment  Station,  Oxford,  Miss. 

B  P  Dickcrson. 

USDA  Forest  Serv.  Res.  Note  SO- 1  19.  4  p.  1971. 


Descriptors:  'Vegetation  establishment,  'Erosion 
control,  'Reforestation,  'Drought  resistance, 
'Loblolly  pine  trees,  Soil  stabilization.  Watershed 
management.  Soil  conservation,  Planting  manage- 
ment, Texas,  Mississippi. 
Identifiers:  'Species  adaptability.  Droughty  site. 

'Lost  Pines'  from  two  Texas  sources  failed  to  sur- 
pass loblolly  pines  from  Mississippi  and  Alabama  in 
survival  or  growth  when  planted  for  3  successive 
years  on  eroded  droughty  sites  in  northern  Missis- 
sippi. 
W71-12756 


FLOOD  PLAIN  INFORMATION,  CLINTON 
COUNTY,  PENNSYLVANIA,  WEST  BRANCH 
SUSQUEHANNA  RIVER  AND  BALD  EAGLE 
CREEK  (LOCK  HAVEN  AREA). 

Corps  of  Engineers,  Baltimore,  Md. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
March  1971.  37  p,  3  fig,  13  plate,  10  tab. 

Descriptors:  'Floods,  'Flood  damage,  'Flood 
plains,  'Pennsylvania,  Regional  flood,  Flood 
forecasting,  Flood  control.  Historic  flood,  Peak 
discharge. 

Identifiers:  'Clinton  County  (Pa),  'West  Branch 
Susquehanna  River  (Pa),  'Bald  Eagle  Creek  (Pa), 
Standard  Project  Flood,  Intermediate  Regional 
Flood. 

The  flood  situation  along  the  West  Branch 
Susquehanna  River  and  North  Bald  Eagle  Creek  in 
the  Lock  Haven  area  of  Clinton  County,  Pennsyl- 
vania is  described  to  aid  in  solving  local  flood 
problems  and  in  planning  the  best  utilization  of 
flood-prone  lands.  Maps,  profiles,  cross  sections 
and  other  material  relating  the  extent  of  past  flood- 
ing to  floods  which  might  occur  in  the  future  are 
based  on  available  records  of  rainfall,  runoff, 
historical  flood  heights  and  other  technical  data. 
The  greatest  known  flood  on  the  West  Branch 
Susquehanna  River  at  Lock  Haven  had  an  esti- 
mated peak  discharge  of  238,000  cfs  on  March  18, 
1936.  The  Standard  Project  Flood  on  the  West 
Branch  Susquehanna  River  at  river  mile  66.77 
would  have  an  estimated  peak  discharge  of 
325,000 cfs.  (Woodard-USGS) 
W71-12784 


FLOOD  PLAIN  INFORMATION,  McCAIN 
CREEK  AND  GILMER  BAYOU,  SHREVEPORT, 
LOUISIANA. 

Corps  of  Engineers,  New  Orleans,  La. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
January  1971.  66  p,  15  fig,  45  plate,  19  tab. 

Descriptors:    'Floods,    'Flood    damage,    'Flood 
plains,  'Louisiana,  Regional  flood,  Flood  forecast- 
ing. Flood  control,  Historic  flood.  Peak  discharge. 
Identifiers:    'Floods   (Shreveport,    La),   Standard 
project  flood,  Intermediate  regional  flood. 

Flooding  along  McCain  Crrek  and  Gilmer  Bayou  in 
the  vicinity  of  Shreveport,  Louisiana  is  described  to 
aid  in  solving  local  flood  problems  and  in  planning 
the  best  utilization  of  flood-prone  lands.  Maps, 
profiles,  cross  sections  and  other  material  relating 
the  extent  of  past  flooding  to  floods  which  might 
occur  in  the  future  are  based  on  available  records 
of  rainfall,  runoff,  historical  flood  heights  and  other 
technical  data.  Duration  of  floods  is  prolonged  on 
the  lower  reaches  of  McCain  Creek.  During  the 
Standard  Project  Flood  overbank  flooding  would 
exist  for  2  I  days  at  Cooper  Road  and  the  maximum 
rate  of  rise  would  be  2.9  feet  per  day.  On  McCain 
Creek  at  Pine  Hills  Road  the  duration  of  overbank 
flooding  for  the  Standard  Project  Flood  would  be 
22  hours  and  the  maximum  rate  of  rise  would  be 
1 .0  foot  per  hour.  (Woodard-USGS) 
W7  1-12785 


FLOOD  PLAIN  INFORMATION,  PALO  DUI 
AND  TIERRA  BLANCA  CRREKS,  CANYC 
TEXAS. 

Corps  of  Engineers,  Tulsa,  Okla. 

Army  Corps  of  Engineers  Flood  Plain  Rept 
February  1971.  35  p,  5  fig,  20  plate,  1 1  tab. 

Descriptors:    'Floods,    'Flood    damage,    'Flo 
plains,  'Texas,  Regional  flood,  Flood  forecast! 
Flood  control,  Historic  flood,  Peak  discharge 
Identifiers:  'Floods  (Canyon,  Tex),  Standard  p 
ject  flood,  Intermediate  regional  flood. 

Flooding  along  Palo  Duro  and  Tierra  Blar 
Creeks  in  the  vicinity  of  Canyon,  Texas  is  describ 
to  aid  in  solving  local  flood  problems  and 
planning  the  best  utilization  of  flood-prone  Ian 
Maps,  profiles,  cross  sections  and  other  mate: 
relating  the  extent  of  past  flooding  to  floods  whi 
might  occur  in  the  future  are  based  on  availal 
records  of  rainfall,  runoff,  historical  flood  heigl 
and  other  technical  data.  The  greatest  known  flo 
in  the  study  are  occurred  in  August  1968.  Duri 
this  period,  7.87  inches  of  rainfall  were  recorded 
the  West  Texas  State  University  rain  gage.  Th« 
were  reports  of  up  to  13  inches  of  rain  in  some  < 
jacent  areas.  The  peak  flow  at  Canyon  was  ei 
mated  to  be  15,500  cubic  feet  per  secoi 
(Woodard-USGS) 
W71-12786 


FLOOD  PLAIN   INFORMATION,   MONOCAC 
RIVER,  FREDERICK  COUNTY,  MARYLAND. 

Corps  of  Engineers,  Baltimore,  Md. 

Army   Corps  of  Engineers   Flood   Plain   Repo 
February  1 97 1 .  29  p,  3  fig,  1 9  plate,  8  tab. 

Descriptors:    'Floods,    'Flood    damage,    *FIoi 

plains,  'Maryland,  Regional  flood,  Flood  foreca 

ing,  Flood  control,  Design  flood,  Peak  discharj 

Historic  flood. 

Identifiers:  'Monocacy  River  (Frederick  Co.,  Mc 

Standard    project    flood.    Intermediate    regior 

flood. 

Flooding  along  Monocacy  River  in  Frederii 
County,  Maryland  is  described  to  aid  in  solvii 
local  flood  problems  and  in  planning  the  b« 
utilization  of  flood-prone  lands.  Maps,  profilt 
cross  sections  and  other  material  relating  the  exte 
of  past  flooding  to  floods  which  might  occur  in  tl 
future  are  based  on  available  records  of  rainfall,  r 
noff,  historical  flood  heights,  and  other  technic 
data.  The  greatest  known  flood  occurred  in  Jul 
1 889  when  the  stage  of  the  Monocacy  River  at  Ji 
Bridge  reached  30.0  feet  and  the  discharge  56,0( 
cfs.  The  Standard  Project  Flood  for  Monocai 
River  at  the  Jug  Bridge  gage  would  have  a  pe; 
discharge  of  152,900  cubic  feet  per  second,  resu! 
ing  from  a  total  rainfall  of  1  1 .4  inches  in  96  houi 
with  a  maximum  of  6.8  inches  falling  in  a  six-hoi 
period.  (Woodard-USGS) 
W7I-12787 


FLOOD  PLAIN  INFORMATION,  LEON  CREEI 
SAN  ANTONIO,  TEXAS. 

Corps  of  Engineers,  Fort  Worth,  Tex. 

Army  Corps  of  Engineers  Flood  Plain  Report,  Api 
1971.  37  p,  3  fig,  33  plate,  11  tab. 

Descriptors:    'Floods,    'Flood    damage,    'Floe 
plains,  'Texas,  Regional  flood.  Flood  forecastin; 
Flood  control.  Historic  flood,  Peak  discharge. 
Identifiers:  'Floods  (San  Antonio,  Tex),  Standai 
project  flood.  Intermediate  regional  flood. 

Flooding  along  Leon  Creek  in  the  vicinity  of  Sa 
Antonio,  Texas  is  described  to  aid  in  solving  loci 
flood  problems  and  in  planning  the  best  utilizatio 
of  flood-prone  lands.  Maps,  profiles,  cross  settlor 
and  other  material  relating  the  extent  of  past  flooc 
ing  to  floods  which  might  occur  in  the  future  ar 
based  on  available  records  of  rainfall,  runof 
historical  flood  heights  and  other  technical  dati 
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ration  of  floods  is  short  on  Leon  Creek  and  its 
lutaries.  Stages  can  rise  from  streambed  to  ex- 
me  flood  peaks  in  a  few  hours  following  intense 
nfall.  During  the  Intermediate  Regional  Flood, 
an  Creek  would  remain  out  of  banks  about  22 
in  in  the  vicinity  of  U.S.  90  (business  route), 
ring  the  Standard  Project  Flood  on  upper  Leon 
sek,  the  stream  in  the  same  vicinity  would  rise 
tut  26  feet  above  banks  in  36  hours,  with  a  max- 
im rate  of  rise  of  2  feet  per  hour,  and  would 
tain  out  of  banks  for  about  46  hours.  ( Woodard- 
QS) 
1-12788 


BLIC  IRRIGATION  SYSTEMS  IN  PUERTO 

:o, 

:rto  Rico  Water  Resources  Authority,  San  Juan. 

I.  Garcia. 

c  Amer  Soc  Civ  Eng,  J  Irrig  Drain  Div,  Vol  97, 

IRl.p  109-122, Mar  1971.  Up,  1  fig,  2  tab. 

tcriptors:  Aquatic  plants,  'Aquatic  weed  con- 
,  Climate,  Rainfall,  Canals,  Dalapon,  Financing, 
tund water.  Dams,  Water  rights,  'Irrigation 
ems.  Employee  relations.  Reservoirs,  Taxes, 
>ography,  'Operation  and  maintenance,  Popu- 
jn  growth.  Sedimentation,  'Water  supply.  Spill- 
's. 

ntifiers:  Aqualin,  Operating  personnel,  Puerto 
o,  Toa  Vaca  Dam,  Puerto  Rico,  Bureau  of 
lamation. 

leral  information  is  presented  concerning  the 
umstances  and  conditions  under  which  public 
jation  in  Puerto  Rico  has  evolved  and  the  role  it 
is  in  the  agricultural  and  economic  develop- 
it  of  the  island.  Emphasis  is  placed  on  several 
ration  and  maintenance  problems  encountered 
he  administration  of  3  public  irrigation  systems. 
m  sizes,  land  tenure,  and  farm  irrigation 
hods  and  practices  are  described.  The  ex- 
lence  acquired  in  the  control  of  aquatic  and 
irgent  weed  growth  in  irrigation  canals  by 
mical  means  is  analyzed,  together  with  the 
hods  used  in  the  application  of  Aqualin, 
apon,  and  Sylvex  herbicides.  Reference  is  made 
,  program  for  maintenance  of  dams  established 
i  technical  assistance  from  the  Bureau  of  Recla- 
ion.  Reservoir  sedimentation  and  the  con- 
jent  loss  of  storage  and  water  control  capacity 
he  South  Coast  irrigation  system  are  analyzed, 
alternate  solutions  are  studied.  (USBR) 
1-12889 


E  INFLUENCE  OF  THE  UNSATURATED 
)W  DOMAIN  ON  SEEPAGE  THROUGH 
ITH  DAMS, 

primary  bibliographic  entry  see  Field  08D. 
1-12890 


KSON  PARISH  WATERSHED  DISTRICT. 

primary  bibliographic  entry  see  Field  06E. 
1-12957 


I  ECOSYSTEM  CONCEPT  IN  NATURAL 
SOURCE  MANAGEMENT, 

Tge  M.  Van  Dyne. 

p.  Illus.  Academic  Press:  New  York,  N.  Y., 
don,  England.  1969.  Pr.  $16.50. 
itifiers:  Book,  Ecosystem,  Management,  Natu- 
Resource,  Symposium. 

>  volume  is  based  on  a  symposium  held  at  the 
ual  meeting  of  the  American  Society  of  Range 
tagement  in  Albuquerque,  New  Mexico,  on 
.  12-15,  1968,  containing  papers  covering  the 
iral  resource  fields:  range,  forest,  watershed, 
sry  and  wildlife  resource  science  and  manage- 
it.  The  papers  explain  and  evaluate  the 
system  concept  and  its  application  to  research, 
tagement  and  training  in  the  natural  resource 
nces;  historical  developments  of  the  ecosystem 
cept  are  integrated  with  current  applications 
le  new  trends  in  the  training  of  scientists  and 
lagers  are  indicated.  Mentioned  is  the  develop- 


ment of  ecological  terminology  in  the  historical 
survey  presented  in  section  I.  Examples  of  research 
include  procedures  for  study  of  grassland,  studies 
of  nutrient  cycles,  the  arctic  tundra,  forestry 
(population  dynamics,  production  and  the  history 
of  study  of  forest  ecosystems),  vegetation  composi- 
tion and  secondary  production  in  ungulates  and 
models  for  systems  approach  in  water  optimization. 
The  final  section  discusses  the  ecological  revolu- 
tion, the  computational  revolution  and  implement- 
ing the  concept  into  undergraduate  and  graduate 
programs  and  in  continuing  education  programs.— 
Copyright  1971,  Biological  Abstracts,  Inc. 
W7 1-1 2960 


HERBICIDES  IN  IRRIGATION  WATER  FOL- 
LOWING CANAL-BANK  TREATMENT  FOR 
WEED  CONTROL, 

Agricultural  Research  Service,  Denver,  Colo. 
Research  Div. 

P.  A.  Frank,  R.  J.  Demint,  and  R.  D.  Comes. 
Weed  Science.  18  (6):  687-692.  Illus.  1970. 
Identifiers:    Acetic-Acid,    Bank,    Canal,    Chloro, 
Control,  D,  Dalapon,  Herbicides,  Irrigation,  Pollu- 
tant, Tri,  Water,  Weed. 

Maximum  concentrations  of  dalapon  in  the  water 
varied  from  23  to  365  ppb  (parts/billion)  from  ap- 
plication rates  of  6.7  to  20  lb/acre.  The  highest 
levels  of  trichloroacetic  acid  ranged  from  3 1  to  128 
ppb  following  applications  of  3.8  to  5.9  lb/acre. 
Applications  of  1.9  to  3  lb/acre  of  2,4-D  produced 
maximum  concentrations  of  25  to  6 1  ppb.  Reduc- 
tion of  herbicide  levels  appeared  to  be  due  to  dilu- 
tion as  the  water  flowed  downstream.  Rates  of 
reduction  in  herbicide  levels  showed  that  negligible 
concentrations  would  remain  after  the  water 
traveled  a  distance  of  20  to  25  mi.  The  low  concen- 
trations of  herbicides  in  the  irrigation  water  is  not 
hazardous. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W7 1-1 2980 


LENTICEL  AND  WATER  ROOT  DEVELOP- 
MENT OF  SWAMP  TUPELO  UNDER  VARIOUS 
FLOODING  CONDITIONS, 

Southeastern  Forest  Experiment  Station,  Athens, 

Ga. 

Donald  D.  Hook,  Claud  L.  Brown,  and  Pul  P. 

Kormanik. 

BotGaz.  131  (3):  217-224.  Illus.  1970. 

Identifiers:     Development,     Flooding,     Lenticel, 

Nyssa-Sylvatica-Var-Biflora-D,    Phellogen,    Root, 

Soil,  Swamp,  Tupelo-D,  Under,  Water. 

Seedlings  of  swamp  tupelo  (Wyssa  sylvatica  var. 
biflora  (Walt.)  Sarg.)  were  grown  in  non flooded 
soil  or  soil  that  was  intermittently  flooded,  continu- 
ously flooded,  or  surface-saturated  with  moving  or 
stagnant  water.  Lenticels  on  nonflooded  seedlings 
were  round,  only  slightly  hypertrophied,  and  had 
few  closing  layers.  Degree  of  hypertrophy  and 
number  of  closing  layers  per  lenticel  increased  with 
surface  saturation  and  intermittent  flooding,  but 
closing  layers  were  absent  under  continuous  flood- 
ing. Flooded  lenticels  remained  nearly  round 
despite  variations  in  hypertrophy.  In  all  treatments, 
intercellular  spaces  were  abundant  in  the  comple- 
mentary tissue  and  phellogen  because  of  the  spheri- 
cal shape  of  these  cells.  Although  the  continuity  of 
intercellular  spaces  was  interrupted  because  the 
closing  layers  anastomosed,  breaks  within  the  clos- 
ing layers  prevented  these  spaces  from  being 
completely  blocked.  Water  roots  developed 
primarily  under  continuous  flooding  in  moving 
water,  some  apparently  originating  beneath  the 
phellogen  of  a  lenticel  and  other  within  the  phel- 
logen or  its  derivatives.— Copyright  1971,  Biologi- 
cal Abstracts,  Inc. 
W71-12985 
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DEVELOPMENT  OF  SYSTEMS  FOR  GROUND 
WATER  RECHARGE  INTO  THE  OGALLALA 
FORMATION, 

Texas  Tech  Univ.,  Lubbock.  Dept  of  Agricultural 

Engineering. 

M.  J.  Dvoracek,  and  S.  H.  Peterson. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  630,  $3.00  in  paper  copy,  $0.95 

in    microfiche.    Texas    Tech    University    Water 

Resources    Center    Project    Completion    Report, 

WRC-71-4,  June  1971.  34  p,  5  fig,  3  tab,  17  ref. 

OWRR  B-041-TEX  (6). 

Descriptors:  'Groundwater  recharge,  'Artificial 
recharge,  'Groundwater  movement,  Surveys, 
Water  resources  development.  Water  supply, 
Water  yield.  Investigations,  Test  procedures, 
Hydrogeology,  Aquifers. 
Identifiers:  'Ogaliala  formations  (Tex). 

Water  is  the  most  important  limiting  factor  to 
agricultural  production  and  economic  growth  in 
the  Southern  High  Plains  of  Texas.  The  use  of 
groundwater  from  the  Ogaliala  Formation  has 
helped  to  remove  these  water  limitations  but  the 
remaining  water  in  the  Ogaliala  Aquifer  is  rapidly 
being  depleted.  Research  was  concentrated  on  the 
removal  of  sedimentation  as  a  restriction  to  artifi- 
cial recharge.  Gravity  flow  recharge  wells  appear  to 
be  an  effective  means  of  recharge.  As  particle  size 
of  the  aquifer  decreases,  increasing  attention  was 
given  to  the  possible  effects  of  the  introduction  of 
foreign  materials  into  the  formation.  Other  ground- 
water recharge  methods  discussed  are  filtration 
systems,  trenches,  shafts,  and  shallow  holes. 
(Woodard-USGS) 
W71-I2245 


HYDROGEOLOGICAL  AND  GROUNDWATER 
ASPECTS  OF  ARTIFICIAL  RECHARGE, 

Water  Resources  Board,  Reading  (England). 
J. Ineson. 

Paper  No  1  of  Artificial  Groundwater  Recharge 
Conference,  University  of  Reading,  England,  Sep- 
tember 21-24,  1970:  The  Water  Research  Associa- 
tion, Marlow,  England.  14  p,  1  ref. 

Descriptors:  'Artificial  recharge,  'Conference, 
Water  management  (Applied),  Economics, 
Reviews,  Hydrogeology,  Aquifer  characteristics, 
Water  chemistry,  Social  aspects,  Legal  aspects, 
Saline  water  intrusion,  Water  reuse,  Groundwater 
recharge. 

This  introduction  to  the  Artificial  Recharge  Con- 
ference, Reading,  England,  1970,  presents  some  of 
the  broad  principles  of  artificial  recharge  which  are 
governed  by  hydrogeological  and  groundwater 
conditions.  Artificial  recharge  is  not  necessarily  the 
solution  to  every  water  resource  problem  in  a  par- 
ticular area.  Recharge  represents  only  one  of  a 
number  of  resource  options.  A  variety  of  factors 
have  to  be  taken  into  consideration;  for  example, 
hydrological,  hydrogeological,  chemical,  biologi- 
cal, operational,  economic  and  social.  Only  after 
considering  the  implication  of  each  of  these  can  a 
rational  solution  be  found,  which  may  not  neces- 
sarily be  the  cheapest.  The  extent  to  which 
hydrogeological  and  groundwater  considerations 
influence  the  choice  of  an  artificial  recharge 
scheme  depends  upon  such  factors  as  the  relation- 
ship between  the  physical  and  mechanical  proper- 
ties of  the  previous  media  and  desirable  infiltration 
rates,  the  efficacy  of  the  constituent  material  to  ef- 
fect or  to  assist  chemical  and  biological  improve- 
ment, the  ability  of  the  water  bearing  deposits  to 
store  water  recharge  temporarily  and  subsequently 
to  permit  groundwater  movement  laterally  at  ac- 
ceptable rates  and  over  adequate  retention  times 
and  the  efficiency  of  abstraction  works  to  recover 
the  recharged  water.  (Knapp-USGS) 
W7 1-1 2404 
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ECONOMIC  FEASIBILITY  OF  ARTIFICIAL 
RECHARGE, 

Water  Research  Association,  Marlow  (England). 
P.  A.  Mawer,  and  J  P.  J.  O'Kane. 
Paper  No  2  of  Artificial  Groundwater  Recharge 
Conference,  University  of  Reading,  England,  Sep- 
tember 21-24,  1970:  The  Water  Research  Associa- 
tion, Marlow,  England.  35  p,  I  I  fig,  3  tab,  6  ref,  ap- 
pend. 

Descriptors:  'Artificial  recharge,  'Conjunctive 
use,  'Economics,  'Economic  feasibility,  'Mathe- 
matical models.  Model  studies,  Recharge  wells,  In- 
jection wells,  Water  spreading,  Alluvial  channels, 
Hydrogeology,  Regime,  Water  treatment,  Water 
reuse.  Withdrawal,  Water  storage. 

The  economics  of  streamflow  regulation  by  surface 
storage  and  aquifer  recharge  were  compared.  The 
alternative  use  of  artificial  recharge  as  a  water 
treatment  process  was  not  considered  in  detail.  The 
comparison  is  based  on  the  identification  of  the 
required  recharge  input  rating  and  the  required 
surface  storage  volume  necessary  to  achieve  any 
specified  degree  of  regulation,  and  several  unit  cost 
parameters.  A  streamflow  regulation  model  can  be 
used  to  determine  the  economic  relationships  for 
surface  and  aquifer  storage.  A  simple  cost  model  of 
aquifer  and  surface  storage  compares  the  likely 
unit  costs  of  the  component  works  of  the  two  alter- 
natives. Application  of  the  general  methods  to  four 
specific  rivers,  together  with  an  assumption  of 
representative  unit  costs,  shows  artificial  recharge 
to  be  particularly  favorable  over  storage  at  high 
degrees  of  regulation  and  on  rivers  which  exhibit  a 
high  persistence  in  their  flow  characteristics. 
Systems  containing  a  mix  of  both  surface  and 
aquifer  storage  were  investigated.  The  provision  of 
surface  storage  upstream  of  artificial  recharge 
could  lead  to  total  system  costs  which  are  signifi- 
cantly lower  than  those  associated  with  surface- 
only  or  aquifer-only  storage  systems.  (Knapp- 
USGS) 
W7  l-l  2405 


THE    DESIGN     OF    ARTIFICIAL    RECHARGE 
SCHEMES, 

Vattenbyggnadsbyran  Ltd.,  Stockholm  (Sweden). 
For  primary  bibliographic  entry  see  Field  05D 
W7I-I2406 


AND       PRACTICE       OF 
FOR  ARTIFICIAL 


THE       PRINCIPLES 

PRETREATMENT 

RECHARGE, 

Water  Research  Association,  Marlow  (England) 
For  primary  bibliographic  entry  see  Field  05F. 

W7I-12407 


CLOGGING  PROCESSES  AND  OPTIMIZATION 
OF  BASIN  RECHARGE, 

Water  Planning  for  Israel  Ltd.,  Tel  Aviv. 
J.  E.  Berend. 

Paper  No  5  of  Artificial  Groundwater  Recharge 
Conference.  University  of  Reading,  England,  Sep- 
tember 21-24,  1970:  The  Water  Research  Associa- 
tion. Marlow,  England. 

Descriptors.  'Artificial  recharge,  'Water  spread- 
ing, 'Infiltration,  'Optimization,  Permeability, 
Hydrogeology,  Transmissivity,  Water  quality, 
Water  treatment.  Groundwater  movement.  Soil 
water  movement. 

The  entire  path  of  artificially  recharged  water, 
from  the  source  to  a  general  point  in  the  aquifer, 
must  be  considered  when  attempting  to  reach  an 
optimal  solution  for  a  water  spreading  scheme.  In  a 
general  case,  which  is  often  the  practical  situation, 
several  principal  factors  must  simultaneously  be 
taken  into  account  These  include  the  permeability 
of  the  unsaturated  layers,  the  transmitting  and 
storage  capacity  of  aquiferous  layers  and  clogging 
processes  In  the  majority  of  practical  cases  the  fac- 
tor which  limits  the  infiltration  is  located  at  the 
ground  surface  This  limiting  factor  may  be  a  semi- 
previous  soil  layer,  underlayed  by  equally  or  more 


previous  ones,  or  a  clogged  layer  at  the  surface. 
Quantitative  evaluation  of  each  layer  and  a  method 
of  synthesis  are  essential  for  obtaining  an  optimal 
solution,  since  improvement  of  just  one  factor  may 
put  into  the  foreground  limitations  posed  by 
another  one.  (Knapp-USGS) 
W7 1-1 2408 


METHODS  OF  SUSTAINING  GOOD  INFILTRA- 
TION RESULTS, 

North  Holland  Provincial  Waterworks  (Nether- 
lands). 

J.  Haasnoot,  and  K.  W.  H.  Leeflang. 
Paper  No  6  of  Artificial  Groundwater  Recharge 
Conference,  University  of  Reading,  England,  Sep- 
tember 21-24,  1970:  The  Water  Research  Associa- 
tion, Marlow,  England.  28  p.  9  fig,  10  tab,  4  ref. 

Descriptors:  'Artificial  recharge,  'Pit  exchange, 
'Water  treatment,  'Water  reuse,  Reclaimed  water. 
Dunes,  Sands,  Coagulation,  Filtration,  Oxidation, 
Chlorination,  Water  quality,  Water  chemistry, 
Water  management  (Applied). 

Infiltration  in  the  Dutch  dunes  includes  great  im- 
provement of  quality.  Starting  from  a  highly  pol- 
luted source  followed  by  a  restricted  pretreatment, 
it  relies  entirely  upon  passage  through  a  shallow 
aquifer.  The  oxygen  demand  of  the  water  to  be  in- 
filtrated is  high.  There  is  no  possibility  of  a  new  ox- 
ygen supply  after  it  has  nearly  been  exhausted  by  its 
consumption  in  the  immediate  environment  of  the 
infiltration  basins.  The  elimination  of  organic 
matter  is  by  chemical  or  biological  oxidation 
processes.  In  the  chemical  treatment  powerful  re- 
agents such  as  chlorine  or  ozone  are  used,  and  the 
biological  processes  make  use  of  oxygen  or 
nitrates.  The  main  part  of  this  concept  of  purifica- 
tion lies  in  the  pretreatment,  the  infiltration  acting 
as  a  final  resource  and  safeguard.  Pretreatment 
should  go  far;  in  some  aspects  it  should  even  sur- 
pass common  drinking  water  standards.  The 
complete  removal  of  suspended  matter  and  iron  al- 
lows the  use  of  high  infiltration  rates  without  caus- 
ing too  much  clogging.  It  is  advantageous  to  ex- 
clude the  other  cause  of  clogging,  algal  growth,  by 
covering  the  infiltration  basins.  (Knapp-USGS) 
W7  1-12409 


FUNDAMENTAL  VARIATIONS  IN  THE 
WATER  QUALITY  WITH  PERCOLATION  IN 
INFILTRATION  BASINS, 

Institute    for    Water    Research    Ltd.,    Dortmund 
( West  Germany ). 
W.  H.  Frank. 

Paper  No  7  of  Artificial  Groundwater  Recharges 
Conference,  University  of  Reading,  England,  Sep- 
tember 21-24,  1970:  The  Water  Research  Associa- 
tion, Marlow,  England.  22  p,  25  fig. 

Descriptors:  'Artificial  recharge,  'Induced  infiltra- 
tion, 'Pit  recharge,  'Water  treatment,  'Filtation, 
Alluvia    channels,    Surface-groundwater   relation- 
ships. Permeability,  Algae,  Dissolved  oxygen. 
Identifiers:  'Ruhr  Valley. 

The  Dortmunder  Stadtwerke  AG  supplies  about 
100  million  cu  m  of  municial  and  industrial  water 
per  year  from  the  groundwater  collected  in  the  al- 
luvium of  the  Ruhr  valley.  The  aquifer  is  4  to  5  m 
deep  and  is  covered  by  a  layer  of  meadow  loam  0.5 
to  2  m  thick.  The  permeability  of  the  gravel  is  in 
general  very  good,  about  .001  to  0.01  m/sec.  More 
than  90%  of  the  groundwater  consists  of  varying 
proportions  of  bank  infiltration  and  artificially 
recharged  groundwater.  In  dry  years  with  little 
water  flow,  more  than  75%  of  the  required  water 
must  be  artificially  recharged.  The  infiltration  takes 
place  in  basins  measuring  25  x  200  m.  A  layer  of 
sand  50  to  70  cm  thick  is  laid  down  as  a  filter  bed. 
This  sand  has  an  effective  particle  diameter  (d 
10%)  of  0.12  mm,  and  at  (d  60%)  of  0.3  mm  a 
coefficient  of  non-uniformity  of  U  —  2.5.  Its 
permeability  in  most  areas  is  less  than  that  of  the 
subsoil.  Both  the  bank  infiltration  and  the  artifi- 
cially recharged  groundwater  are  re-collected  at  a 
depth  of  7    m   after  a   passage  of  at  least   50  m 


through  the  soil  and  passed  directly  into  the  m. 
without  further  treatment  after  a  light  precautic 
ry  chlorination.  Suspended  organic  and  in  org; 
matter  is  largely  retained  on  the  filter  surf! 
Together  with  the  algae  which  grow  there,  t 
cause  an  obstruction  in  the  filter.  The  dissolved 
ganic  material  in  the  water  is  mineralized  with 
help  of  the  bacteria  which  inhabit  the  filter,  oxy 
being  consumed  and  carbon  dioxide  liberated 
the  water  above  an  exposed  sand  filter,  algae  cs 
a  distinct  drop  in  the  phosphate  ion  concentrat 
In  the  upper  most  layers  of  sand  more  phospl 
ions  are  liberated  by  microbiol  decomposition  t 
the  bacteria  need  for  their  metabolism.  (Km 
USGS) 
W7  1-1  2410 


WATER  QUALITY  ASPECTS  OF  INTERIM 
TENT  SYSTEMS  USING  SECOND/S 
SEWAGE  EFFLUENT, 

Water  Conservation  Lab.,  Phoenix,  Ariz. 

For  primary  bibliographic  entry  see  Field  05D. 

W7I-124I  I 


PRACTICAL       EXPERIENCES       OF       WI 
RECHARGE, 

Water  Planning  for  Israel  Ltd.,  Tel  Aviv. 

Y.  Harpaz. 

Paper  No  12  of  Artificial  Groundwater  Rechz 

Conference,  University  of  Reading,  England,  S 

tembcr  21-24,  1970:  The  Water  Research  Asso 

tion,  Marlow,  England.  3  I  p,  1 2  fig,  2  tab,  1 4  rel 

Descriptors:  'Artificial  recharge,  'Recharge  w< 
Injection  wells,  Hydrogeology,  Water  treatm* 
Water  conservation.  Water  reuse,  Arid  lai 
Water  sources.  Water  supply.  Aquifers,  Aqu 
characteristics,  Limestones,  Sandstones,  Bas; 
Water  quality,  Water  chemistry. 
Identifiers:  'Israel. 

Artificial  recharge  has  been  extensively  practi 
in  Israel  for  more  than  ten  years.  At  present,  sc 
90%  of  the  water  potential  is  used  annually 
which  groundwater  is  the  bigger  share.  Artifi 
replenishment  of  groundwater  reservoirs  is  an 
portant  means  not  only  for  increasing  the  ti 
yield,  but  for  optimizing  the  operation  of  the 
tional  water  system  and  managing  water  qua 
problems.  Of  all  the  artificial  recharge  metht 
well-recharge  is  now  the  most  widely  practi 
method  in  Israel.  The  artificial  recharge  proji 
are  located  mainly  in  the  cental  part  of  the  coun 
Most  of  them  are  designed  to  replenish  the  hij 
exploited  sandstone  aquifers  of  the  Coastal  Plai 
few  others  are  situated  above  the  limest 
aquifers  in  the  western  foothills,  and  some  ar< 
the  Galilee  area.  ( Knapp-USGS) 
W7I-I24I2 


ARTIFICIAL  GROUNDWATER  RECHAR 
PRACTICE  IN  ISRAEL:  ECONOMIC  ANAI 
SIS, 

Mekoroth  Water  Co.,  Tel  Aviv  (Israel). 

E.  Zabludowski. 

Supporting    Paper    A    of   Artificial    Groundw; 

Recharge  Conference,  University  of  Reading, 

gland,     September     21-24,     1970:     The     W; 

Research  Association,  Marlow,  England.   13  [ 

map,  3  tab. 

Descriptors:    'Artificial    recharge,    *Cost-ben 
analysis,  'Water  costs.  Water  conservation,  A 
lands.  Water  supply.  Water  utilization,  Water 
mand. 
Identifiers:  'Israel. 

Groundwater  recharge  operations  in  Israel  are 
fected  through  the  annual  diversion  of  130  mill 
cubic  meters  of  surplus  seasonal  flows  of  the  J 
dan  River  Basin.  There  are  three  purposes  to 
recharge  operations:  prevention  of  aquifer  destr 
tion,  long  term  storage  compensation  for  wi 
shortages  in  time  of  drought,  and  seasonal  stor 
and  exploitation  to  increase  water  supply  to  c 
sinners  during  the  3  peak  demand  months.  L< 
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term  storage,  whether  viewed  as  an  insurance  for 
safeguarding  steady  water  supply  even  in  years  of 
drought,  or  when  considered  from  the  point  of  view 
of  the  marginal  value  of  water  to  agriculture,  is 
economically  justified.  Seasonal  storage  and  ex- 
ploitation enables  the  increase  in  water  deliveries 
during  the  peak  demand  months.  The  value  of  the 
marginal  water  deliveries  during  the  peak  months 
exceeds  the  costs.  (Knapp-USGS) 
W71-I2413 


SANITARY    SIGNIFICANCE    OF    COLIFORM 
BACTERIA  IN  RECHARGE  WELLS, 

Mekoroth  Water  Co.,  Tel  Aviv  (Israel). 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I2414 


RECHARGE  OF  CARBONACEOUS  SALINE 
\QUIFER  OF  SOUTH  FLORIDA  WITH 
rREATED  SANITARY  WASTEWATER, 

Slack,  Crow  and  Eidsness,  Inc.,  Gainesville,  Fla. 
For  primary  bibliographic  entry  see  Field  05G. 
IV7I-12415 


ARTIFICIAL     RECHARGE    INVESTIGATIONS 
1Y  THE  WATER  RESOURCES  BOARD, 

Water  Resources  Board,  Reading  (England). 

I  J.  Richards,  and  R.  L.  H.  Satchell. 

Supporting    Paper    D    of   Artificial    Groundwater 

Recharge  Conference,  University  of  Reading,  En- 

>land,     September     21-24,      1970:     The     Water 

Research  Association,  Marlow,  England.  7  p. 

Descriptors:  *Artificial  recharge,  *Water  resources 

levelopment,  Water  costs.  Cost-benefit  analysis, 

tydrogeology.  Recharge  wells.  Pit  recharge,  Water 

(treading. 

dentifiers:  'England,  *  Wales. 

Hie  artificial  recharge  of  aquifers  in  England  and 
Wales  has  a  significant  role  in  the  development  of 
water  resources.  The  major  aquifers  involved  are 
he  Chalk  and  the  Triassic  sandstones.  The  Water 
Resources  Board  is  vigorously  pursuing  a  program 
>f  research  aimed  at  establishing  the  technical 
easibility  of  recharging  parts  of  these  aquifers, 
vith  assessment  of  the  economics  of  incorporating 
iuch  schemes  into  regional  water-resource 
levelopment  plans.  Pilot  schemes  on  a  significant 
icale  are  necessary  and  these  involve  substantial  ef- 
brt  and  expenditure;  staff  and  funds  have  been 
rtade  available.  (Knapp-USGS ) 
W7I-I2416 


IVATER  WELLS  IN  THE  HARPER,  SUPERIOR, 
VND  CUDDEBACK  VALLEY  AREAS,  SAN 
BERNARDINO  COUNTY,  CALIFORNIA, 

jeological  Survey,  Menlo  Park,  Calif. 

:or  primary  bibliographic  entry  see  Field  07C. 

W7  1-12417 


DELATIONS  BETWEEN  THE  ABSTRACTION 
JF  GROUND  WATER  AND  THE  VARIATIONS 
JF  GROUND-WATER  LEVEL, 

Ceskoslovenska  Akademie  Ved,  Brno.  Geograficky 

Jstav. 

-lubert  Kriz. 

lournal  of  Hydrology,  Vol   13,  No  3,  p  254-262, 

luly  1971.  5  fig,  1  tab,  3  ref. 

Descriptors:  *  Water  yield,  'Withdrawal,  'Draw- 
lown,  'Water  level  fluctuations,  'Hydrogeology, 
Discharge  (Water),  Groundwater  movement, 
Water  wells.  Springs,  Statistical  methods, 
dentifiers:  'Czechoslovakia,  'Aquifer  tests, 
'Aquifer  evaluation. 

During  hydrogeological  prospecting  on  the 
Cretaceous  Plateau  of  Moravia,  in  central 
Czechoslovakia,  the  relations  between  the  abstrac- 
ion  of  groundwater  and  the  variations  of  its  level 
vere  studied  in  detail.  By  statistical  study  of  weekly 
fields  it  was  possible  to  determine  the  long-term 
iafe  rate  of  abstraction  of  water  from  the  aquifer. 


The  mode  of  test  pumping  together  with  the  pro- 
longed time  of  its  duration,  5  years,  was  suitable  for 
the  determination  of  the  relations  between  the  ab- 
straction of  groundwater  and  the  vertical  changes 
of  the  groundwater  level.  (Knapp-USGS) 
W71-12462 


RADIUS    OF    INVESTIGATION    IN     DC    RE- 
SISTIVITY WELL  LOGGING, 

National  Geophysical  Research  Inst.,  Hyderabad 

(India). 

A.  Roy,  and  R.  L.  Dhar. 

Geophysics,   Vol   36,   No   4,   p   754-760,   August 

1971.  4  fig,  5  ref. 

Descriptors:     'Borehole    geophysics,     'Electrical 
well  logging,  'Calibrations,  'Resistivity,  Electrical 
studies,  Instrumentation,  Electrodes,  Conductivity, 
Electrical  conductance.  Surveys,  Investigations. 
Identifiers:  'Radius  of  investigation  (Well  logging). 

The  contribution  to  the  measured  signal  of  any 
desired  portion  of  the  ground  (as  distinct  from  that 
of  the  rest  of  the  ground)  in  a  direct  current  (dc) 
well  logging  system  can  be  computed  by  using  the 
equivalence  between  dc  and  electrostatic  fields. 
Considering  a  thin  cylindrical  shell  having  its  axis 
coincident  with  that  of  the  sonde,  the  contribution 
of  the  shall  usually  begins  with  a  small  value  for 
small  values  of  shell  radii  and  goes  through  a  few 
extrema  before  falling  to  zero  at  large  radii.  The 
radius  of  investigation  of  a  sonde  is  defined  to  be 
that  radius  at  which  the  contribution  of  the  cylin- 
drical shell  is  a  maximum  and  has  the  same  sign  as 
the  total  measured  signal.  With  this  definition,  the 
radii  of  investigation  of  the  various  sondes  come 
out  approximately  as  follows:  Wenner,  0.1 9L; 
Schlumberger,  0.20L;  Normal,  0.60L;  Lateral, 
0.40L;  and  Laterology,  0.30L-0. 1 5L  where  L  is  the 
distance  between  the  extreme  active  electrodes. 
The  radius  of  investigation  for  the  unfocused  nor- 
mal sonde  seems  to  be  much  larger  than  that  for  the 
focused  laterolog  device. 
W7  1-1  2602 


NUCLEAR  WELL  LOGGING  IN  HYDROLOGY. 

For  primary  bibliographic  entry  see  Field  02F. 
W71-I2616 


EARTHQUAKE-ACCELERATED  DECLINE  OF 
WATER  LEVEL  IN  AN  OBSERVATION  WELL 
IN  ST.  THOMAS,  VIRGIN  ISLANDS, 

Geological  Survey  of  Puerto  Rico,  San  Juan. 
For  primary  bibliographic  entry  see  Field  02F. 
W7I-I2680 


THE  USE  OF  WELL  LOGGING  IN  RECHARGE 
STUDIES  OF  THE  OGALLALA  FORMATION 
IN  WEST  TEXAS, 

Geological  Survey,  Denver,  Colo. 
W.  S.  Keys,  and  R.  F.  Brown. 

All  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
ton, D.C.  20402,  Price  $3.50.  In:  Geological  Sur- 
vey Research  1971,  Chapter  B,  Professional  Paper 
750-B,  p  B270-B277,  1971.  7  fig,  5  ref. 

Descriptors:    'Borehole   ges,   'Cores,    'Sampling, 

Porisity,  Specific  yield,  Permeability,  Particle  size, 

Subsurface  investigations.  Radioactivity 

techniques.  Artificial  recharge,  Aquifers,  Aquifer 

characteristics. 

Identifiers:    Ogallala   Formation    (Tex),    Lubbock 

(Tex). 

As  a  part  of  a  study  of  artificial-recharge  processes 
by  the  U  .S.  Geological  Survey,  a  series  of  test  holes 
were  drilled  in  the  Ogallala  Formation  in  the 
southern  High  Plains  of  west  Texas.  Drive  cores 
taken  in  each  lithologic  unit  were  analyzed  for 
moisture  content,  specific  retention,  total  porosity, 
specific  yield,  permeability,  and  grain-size  distribu- 
tion. Some  of  these  parameters  are  correlated  with 
neutron,  natural  gamma,  and  gamma-gamma 
geophysical  logs.  These  correlations  permit  a  better 


delineation  of  the  hydrologic  characteristics  of  the 
Ogallala  Formation  than  had  previously  been  possi- 
ble. An  apparent  relationship  between  the  ratios  of 
naturally  occurring  radioisotopes  and  calcium  car- 
bonate may  prove  useful  for  detecting  caliche  in 
boreholes.  (Knapp-USGS) 
W7I-12684 


A  DIMENSIONLESS  PARAMETER  STUDY  OF 
GROUNDWATER  RECHARGE  IN 

OKLAHOMA, 

Oklahoma  Univ.  Research  Inst.,  Norman. 
For  primary  bibliographic  entry  see  Field  02F. 
W7  I -12697 


SALT  WATER  AND  WASTE  DISPOSAL 
WELLS:  STATE  REGULATIONS  AND 
GEOLOGICAL  PROBLEMS, 

Louisiana  Geological  Survey,  Baton  Rouge. 
For  primary  bibliographic  entry  see  Field  05G. 

W71-12765 


WATER  WELLS  IN  THE  SAN  LUIS  REY  RIVER 
VALLEY  AREA,  SAN  DIEGO  COUNTY, 
CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07C. 

W7I-12790 


A  DISPERSION  MODEL  FOR  A  QUANTITA- 
TIVE STUDY  OF  A  GROUNDWATER  POLLU- 
TION BY  SALT, 

National  School  of  the  Bridges  and  Roads,  Paris 

(France). 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-12798 


A    BUBBLER-MANOMETER    WATER    LEVEL 
SENSING  AND  RECORDING  SYSTEM, 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  07B. 
W7  1-12805 


MEASUREMENT  OF  VERTICAL  GROUND- 
WATER VELOCITY  FROM  TEMPERATURE 
PROFILES  IN  WELLS, 

Geological  Survey,  Denver,  Colo.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  02F. 

W7  1-1  2809 

4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


HYDROLOGIC  RESPONSE  OF  WATERSHEDS 
TO  LAND  USE  MANAGEMENT, 

Agricultural  Research  Service,  Beltsville,  Md.  Soil 
and  Water  Conservation  Research  Div. 
L.  M.  Glymph,  H.  N.  Holtan,  and  C.  B.  England. 
ASCE  Proceedings,  Journal  of  the  Irrigation  and 
Drainage  Division.  Vol  97,  No  I  R-2,  Paper  8  174,  p 
305-3  18,  June  1971.  10  fig.  8  ref. 

Descriptors:  'Water  yield,  'Land  use,  'Mathe- 
matical models,  'Rainfall-runoff  relationships, 
Streamflow,  Water  management  (Applied),  Soil 
physical  properties.  Infiltration,  Stratigraphy, 
Vegetation  effects,  Rainfall  disposition,  Ohio, 
Nebraska,  Texas. 

Identifiers:  Land  use-Water  yield  relations, 
Coshocton  (Ohio),  Hastings  (Nebr),  Riesel  (Tex). 

Some  potentials  for  influencing  streamflow  by  land 
use  management  on  three  ARS  research 
watersheds  at  Coshocton,  Ohio,  Hastings,  Nebr., 
and  Riesel,  Tex.  were  explored  through  applica- 
tions of  the  USDAHL-70  Model  of  Watershed 
Hydrology.  Three  hypothetical  levels  of  land  use 
management  were  considered:  ( I  )  Exploitive  land 
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I 


use,  farming  of  all  lands  which  could  be  reasonably 
put  into  row  crops;  (2)  conservation  land  use, 
farming  row  crops  in  rotation  and  conformance 
with  recommended  soil  protection  and  water 
management  practices;  and  (3)  converting  the 
watersheds  entirely  to  grass.  The  interactions  of 
soil  characteristics,  stratigraphy,  vegetation,  tillage 
practices  and  rainfall  patterns  cause  different 
responses  at  each  location.  The  rationale  for  the 
model  and  the  different  effects  of  land  use  are 
analyzed.  At  each  of  these  locations,  exploitive  use 
of  the  land  resulted  in  increased  water  yield.  In 
each  case,  this  increase  in  water  yield  was  caused 
by  a  reduction  in  the  vegetative  parameter  of  the 
infiltration  equation.  Conservative  use  of  the  land 
resulted  in  an  increase  in  water  yields  at  Coshoc- 
ton, a  decrease  at  Hastings,  and  an  increase  at 
Riesel.  These  changes  were  also  associated  with 
changes  in  infiltration  capacity.  Converting  the 
watersheds  to  grass  increased  water  yields  at 
Coshocton  and  decreased  them  at  Hastings  and 
Riesel.  Replacement  of  deep-rooted  woods  by  grass 
at  Coshocton  reduced  the  reservoir  for  evapotrans- 
piration  and  thereby  increased  the  base  flow  com- 
ponent of  water  yields.  At  Hastings  and  Riesel,  con- 
version to  grass  increased  infiltration  capacity  and 
runoff  was  reduced.  (Knapp-USGS) 
W7I-1225I 


REFORESTATION  INFLUENCES  ON  SMALL 
WATERSHED  STREAMFLOW, 

Agricultural  Research  Service,  Coshocton,  Ohio. 
North  Appalachian  Experimental  Watershed. 
J.  L.  McGuinness,  and  L.  L.  Harrold. 
Water  Resources  Research,  Vol  7,  No  4,  p  845- 
852,  August  1 97 1 .  5  fig,  1 9  ref. 

Descriptors:  'Duration  curves,  *  Rainfall-runoff 
relationships,  'Reforestation,  'Land  management, 
•Watershed  management,  Ohio,  Clear-cutting, 
Peak  discharge,  Low  flow,  Water  yield.  Erosion 
control,  Small  watersheds. 

Analysis  of  flow  duration  curves  showed  that  re- 
forestation of  a  44-acre  watershed  near  Coshocton, 
Ohio,  reduced  flow  in  the  low  flow  tail  of  the  curve 
but  did  not  significantly  reduce  flows  above  0.25 
inch  per  day.  Other  analyses  showed  that  reduc- 
tions also  occurred  in  the  maximum  annual  flow 
volumes  for  all  periods  of  flow  durations  of  1  day  or 
longer.  The  onset  of  dormant  season  flow  as  signifi- 
cantly delayed.  (Knapp-USGS) 
W71-I2450 


STATE-OF-THE-ART    OF    LITTORAL    DRIFT 
MEASUREMENTS, 

Tetra  Tech.,  Inc.  Pasadena,  Calif. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-I2468 


VEGETATIONAL  PATTERN  NEAR  ALPINE 
TIMBER  LINE  AS  AFFECTED  BY  FIRE-SNOW- 
DRIFT INTERACTIONS, 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Botany. 

W  D.  Billings. 

Vegetatio.    19  (1-6):    192-207.  Illus,   1969  (reed 

1970). 

Descriptors:  'Vegetation,  'Alpine,  'Forest 
management,  'Forest  fires,  'Snowpacks,  Tundra, 
Vegetation  effects,  Winds. 

Identifiers:  'Snowdrifts,  Bow,  Interactions,  Moun- 
tains, Subalpine,  Timberlinc.  Wyoming. 

In  the  central  Rocky  Mountains  (Medicine  Bow 
Mt.,  Wyoming),  flat  areas  or  gentle  slopes  just 
below  timberline  exhibit  a  vegetational  pattern 
consisting  of  ribbon  forests  and  snow  glades  lying 
across  the  path  of  the  prevailing  winds.  The  pattern 
is  the  result  of  removal  of  snow  by  wind  from  the 
open  areas  and  its  deposit  in  a  great  drift  about  60- 
100  m  in  from  the  windward  edge  of  the  forest. 
This  drift  remains  too  long  during  the  summer  for 
tree  growth.  Consequently,  the  vegetation  in  the 
drift  area  is  a  wet  or  moist  subalpine  meadow  occu- 
pying the  snow  glade  and,  in  effect,  breaking  the 


forest  into  ribbon-like  patches.  The  source  area  for 
the  snow  may  be  natural  climax  tundra,  tundra 
which  has  replaced  burned  subalpine  forest,  or  sub- 
alpine meadow  of  edaphic  origin.  The  ribbon  forest 
and  snow  glade  pattern  can  be  expected  just  below 
climatic  timberline  wherever  plateaus  or  gentle 
slopes  are  exposed  to  heavy  snowfall,  strong  winter 
winds,  and  cool  summers.  Destruction  of  such  rib- 
bon forest  by  fire  or  cutting  will  result  in  new  snow- 
drift patterns,  and  the  long-lasting  replacement  of 
the  forest  by  alpine  or  subalpine  meadow  vegeta- 
tion.-Copyright  1971,  Biological  Abstracts,  Inc. 
W71-12514 


GRAPHIC  ANALYSIS  OF  ROADWAY  RUNOFF, 

California  Div.  of  Highways,  Fresno.  District  6. 
J.  B.  Wolfson. 

Civil  Engineering,  Vol  41,  No  6,  p  64-65,  June 
1971.  2  fig. 

Descriptors:    'Rainfall-funoff  relationships,   'Ru- 
noff forecasting,  'Cities,  'Urbanization,  Time  lag, 
Time  of  concentration,  Storm  runoff,  Roads,  Ra- 
tional formula,  Surface  runoff. 
Identifiers:  'Street  runoff. 

The  drainage  design  of  highways  requires  computa- 
tion of  the  storm  water  runoff  for  various  widths, 
lengths  and  slopes  of  roadway  at  variable  times  of 
concentration.  Curves  are  derived  to  give  a  graphic 
analysis  for  determining  the  rate  of  storm  water  ru- 
noff that  will  occur  for  a  particular  frequency 
storm.  To  accomplish  this  the  rainfall,  surface  area 
of  the  roadway,  and  time  of  concentration  are  re- 
lated to  various  slopes  of  roadway.  The  chart  gives 
a  picture  of  the  flow  that  can  be  expected  as  the 
length  of  the  pavement  or  the  time  of  concentra- 
tion varies  by  the  addition  of  a  lag  time  or  roof  to 
gutter  time.  (Knapp-USGS) 
W7I-I2587 


LAND  USE  EFFECTS  ON  THE  HYDROLOGIC 
CHARACTERISTICS  OF  SOME  HAWAII 
SOILS, 

Forest  Service,  Berkeley,  Calif.  Pacific  Southwest 

Forest  and  Range  Experiment  Station. 

For  primary  bibliographic  entry  see  Field  02G. 

W7I-12599 


EFFECTS  OF  URBANIZATION  ON  SEDIMENT 
TRANSPORT  IN  BEL  PRE  CREEK  BASIN, 
MARYLAND, 

Geological  Survey,  College  Park,  Md. 
T.  H.  Yorke,  and  W.  J.  Davis. 

All  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
ton, D.C.  20402,  Price  $3.50.  In:  Geological  Sur- 
vey Research  1971,  Chapter  B,  Professional  Paper 
750-B,  p  B2 1 8-B223,  1 97 1 .  5  fig,  2  tab,  8  ref. 

Descriptors:  'Urbanization,  'Sedimentation, 
•Maryland,  'Sediment  yield,  'Land  use,  Construc- 
tion, Cities,  Storm  runoff,  Erosion,  Road  construc- 
tion. Water  pollution  sources,  Topography,  Soil 
erosion,  Streamflow,  Water  yield. 
Identifiers:  'Montgomery  County  (Md),  'Urban 
sedimentation,  'Urban  hydrology. 

The  effect  of  urban  expansion  on  the  sediment 
yield  of  a  1.7-square-mile  drainage  basin  is 
described.  Streamflow  and  sediment  data  were  col- 
lected at  a  gaging  station  on  Bel  Pre  Creek  in  Mont- 
gomery County,  Md.,  between  1963  and  1967. 
Prior  to  March  1965,  the  drainage  area  was  used 
for  pasture  and  woodland;  however,  between 
March  1965  and  August  1967,  part  of  the  basin  was 
developed  for  garden  apartments  and  townhouses. 
A  graphical  regression  analysis  indicated  that  the 
storm  runoff  increased  30  percent  and  the  sedi- 
ment yield  was  14  times  greater  as  a  result  of  urban 
construction  15  percent  of  the  drainage  basin.  The 
sediment  yield  from  the  construction  sites  was  90 
times  greater  than  the  yield  expected  from  the  area 
with  the  original  land-use  conditions.  (Knapp- 
USGS) 
W7I-I2674 


WATER  LEVEL  SURFACES  IN  THE  AQUIFEI 
OF  WESTERN  LONG  ISLAND,  NEW  YORK,  I 
1959  AND  1970, 

Geological  Survey,  Mineola,  N.Y. 

G.  E.  Kimmel. 

All  papers  for  sale  by  the  Superintendent  of  Doci 

ments,  U.  S.  Government  Printing  Office,  Washini 

ton,  DC.  20402,  Price  J3.50.  In:  Geological  Su 

vey  Research  1971,  Chapter  B,  Professional  Papi 

750-B,  p  B224-B228,  1971.  6  fig,  1  tab,  5  ref. 

Descriptors:  'Hydrogeology,  'Water  balano 
•Water  levels,  'Water  sources  development,  'Ne 
York,  Urbanization,  Groundwater,  GroundwaU 
movement.  Aquifers,  Aquifer  characteristic 
Sands,  Transmissivity,  Hydraulic  conductivity. 
Identifiers:  'Long  Island  (NY). 

During  the  period  1959-70,  groundwater  levels  i 
northwestern  Nassau  and  east-central  Queer 
Counties  declined  20  to  25  feet.  The  magnitud 
and  extent  of  the  declines  in  the  water  table  and  i 
the  Magothy  potentiometric  surface  were  roughl 
similar.  The  data  suggest  a  high  degree  of  hydrauli 
interconnection  between  the  water  table  and  th 
base  of  the  Magothy  aquifer,  which  includes  froi 
200  to  1,100  feet  of  saturated  unconsolidate 
deposits.  The  decline  in  water  levels  probabl 
resulted  from  decreased  recharge  and  increase 
pumping  in  an  area  of  relatively  low  transmissivit; 
Groundwater  levels  also  declined  because  of  th 
construction  of  sanitary  sewers  and  the  concurrer 
decrease  in  recharge  resulting  from  the  discor 
tinued  use  of  many  thousands  of  cesspools.  (K 
napp-U 
W7 1-12675 


BRIGHT,  BREATHING  EDGES  OF  CITY  LIF1 
PLANNING  FOR  AMENITY  BENEFITS  Ol 
URBAN  WATER  RESOURCES, 

Moore  (Arthur  Colton)  Associates,  Washington 

DC. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-12687 


A  MICROBIOLOGICAL  AND  CHEMICAL  IN 
VESTIGATION  OF  EFFECTS  OF  MULTIPL1 
USE  ON  WATER  QUALITY  OF  HIGH  MOUN 
TAIN  WATERSHEDS, 

Montana    State    Univ.,    Bozeman.    Joint    Wate 
Resources  Research  Center. 
For  primary  bibliographic  entry  see  Field  05C. 
W7 1-1 2690 


MICROBIOLOGICAL   STUDIES   IN   AN   OPEr* 
AND  A  CLOSED  WATERSHED, 

Montana    State    Univ.,    Bozeman,    Joint    Watei 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-12691 


VARIOUS  ESTIMATES  OF  THE  EFFECT  OI 
AGRICULTURE  ON  RUNOFF, 

Akademiya      Nauk      SSSR,      Moscow.      Institul 

Geografii. 

N.  I.  Koronkevich. 

Soviet  Hydrology:  Selected  Papers,  No  1,  p  21-29, 

1 970.  5  fig,  5  tab,  1 5  ref.  Translated  from  Izvestiya 

Akad  Nauk  SSSR,  SerGeog,  No  I,  p  49-58,  1970. 

Descriptors:  'Rainfall-runoff  relationships,  'Land 
use,  'Water  balance.  Water  utilization.  Consump- 
tive use,  Evapotranspiration,  Soil-water-plant  rela- 
tionships. 
Identifiers:  USSR. 

Experimental  data  are  used  to  estimate  the  effect  of 
autumn  plowing  on  slope  runoff  for  individual 
natural  zones  of  the  USSR.  Two  versions  of  the 
water-balance  method  of  computing  the  transfor- 
mations of  slope  and  river  runoff  were  compared. 
One  method  uses  average  data  for  the  entire  obser- 
vation record  of  runoff  stations,  and  the  other  takes 
into  account  the  wetness  of  individual  years  and 
periods.  The  present  reduction  in  the  long-period 
average  Don  River  runoff  at  the  Georgiu-Dezh  gag- 
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I  station,  as  compared  with  the  period  prior  to 
SO,  is  estimated  at  9%  by  the  first  method  and 
i  by  the  second.  The  decrease  is  5%  in  wet  years 
i  10-1 1%  in  medium  wet  and  dry  years.  (Knapp- 
GS). 
n-12815 


tWNING  BED  SEDIMENTATION  STUDIES 
NORTHERN  CALIFORNIA  STREAMS, 

lifornia  State  Dept.  of  Fish  and  Game.  Sacra- 

nto. 

les  W.  Burns. 

if  Fish  Game.  56  (4):  253-270.  Illus.  1970. 

icriptors: 

ntifiers:  Bed,  California,  Northern,  Oncor- 
ichus-Kisutch,  Salmo-Clarki-Clarki,  Salmo- 
rdneri-Gairdneri,  Sedimentation,  Spawning, 
jams,  USA. 

inges  in  the  size  composition  of  spawning  bed 
erials  in  6  coastal  streams  were  monitored  for  3 

0  determine  the  effects  of  logging  on  the  habitat 
tilver  salmon  Oncorhynchus  kisutch  and  trout 
no  gairdnerii  gairdnerii  and  S.  clarkii  clarkii. 
ir  test  streams  were  sampled  before,  during  and 

1  logging.  Two  streams  in  unlogged  watersheds 
the  undisturbed  upstream  section  of  1   test 

am  served  as  controls.  A  variety  of  stream  types 
nd-growth  and  old-growth  forests  was  selected 
observation.  Spawning  bed  composition  in  the  4 
streams  changed  after  logging,  roughly  in  pro- 
Lion  to  the  amount  of  streambank  disturbance. 
:  heaviest  sedimentation  occurred  when  bull- 
ers  operated  in  narrow  stream  channels  having 
ble  bottoms.  In  a  larger  stream  with  a  cobble 
boulder  bottom,  bulldozer  operations  in  the 
nnel  did  not  increase  sedimentation  greatly. 
tamed  logging  and  road  construction  kept  sedi- 
it  levels  high  in  1  stream  for  several  years.  Sedi- 
itation  was  greatest  during  periods  of  road  con- 
ction  near  streams  and  removal  of  debris  from 
ams.  confirming  the  need  for  special  measures 
ninimize  erosion  during  such  operations.  Con- 
streams  changed  little  in  spawning  bed  com- 
tion  during  the  3  yr.-Copyright  1971,  Biologi- 
\bstracts,  Inc. 
1-12900 


N-MADE  CLIMATIC  CHANGES, 

yland    Univ.,    College    Park.    Inst,    of    Fluid 
amies  and  Applied  Mathematics, 
primary  bibliographic  entry  see  Field  02B. 
1-13024 


.  Watershed  Protection 


"ISCOURING       VELOCITIES       OF       ASH 
'OSITS    ON    ASH    DUMPS   OF   THERMAL 
iCTRIC        POWERPLANTS        (O        neraz- 
ayushchikh  skorostyakh  zol'nykh  otlozheniy  na 
otvalakh  teplovykh  elecktricheskikb  stantsiy), 
e  Hydrological  Inst.,  Leningrad  (USSR), 
primary  bibliographic  entry  see  Field  02J. 
1-12852 


WET    SAND    DOSIMETER    FOR    ADDING 
•IMENTS     TO     AN     ERODIBLE     MODEL 

umetr  syrogo  peska  dlya  podachi  nanosov  na 

nyvayemuyu  model'), 

e  Hydrological  Inst.,  Leningrad  (USSR). 

primary  bibliographic  entry  see  Field  02J. 

1-12854 


05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


TEMPERATURE,  DISSOLVED  OXYGEN  AND 
SALINITY  DATA  FOR  THE  PENOBSCOT 
RIVER  ESTUARY,  1966-1970. 

Maine  Univ.,  Orono,  Cooperative  Fishery  Unit. 
For  primary  bibliographic  entry  see  Field  02L. 
W7 1-1 2246 


MINOR  ELEMENTS  IN  WATER, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-12269 


DETERMINATION  OF  INERT  GASES  IN 
WATER, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Fishery  and  Wildlife  Biology. 

G.  Post. 

The  Progressive  Fish-Culturist,  Vol  32,  No  3,  p 

170- 173,  July  1970.  1  fig,  2  tab,  2  ref. 

Descriptors:  *Gases,  *Nitrogen,  'Analytical 
techniques,  Water  pollution  effects.  Water  proper- 
ties, Water  quality,  Assay,  Laboratory  tests,  Pollu- 
tant identification,  Testing,  Test  procedures.  Water 
pollution,  Aquatic  environment,  Oxygen,  Carbon 
dioxide,  Water  chemistry. 

Identifiers:  *Inert  gases,  Gas  bubble  disease,  Water 
testing. 

Excess  inert  gases  in  water  become  a  potential 
hazard  when  released  from  water  containing  fish 
populations.  A  significant  pathology  is  associated 
with  these  gases,  as  they  are  not  absorbed  by  fish 
tissues  so  readily  as  other  gases,  e.g.  oxygen,  and 
they  tend  to  accumulate  in  body  spaces.  It  is  neces- 
sary, therefore,  to  be  able  to  evaluate  this  hazard. 
In  the  method  described,  gases  are  driven  from  a 
known  volume  of  water  by  heating  and  are  trapped 
in  a  syringe.  The  volume  of  total  gases  is  noted,  and 
C02  and  02  are  then  selectively  absorbed.  The 
remaining  volume  of  gas  consists  of  inert  gases, 
primarily  nitrogen.  (LeGore-Washington) 
W71-12298 


OPEN     SEAWATER     SYSTEM     WITH     CON- 
TROLLED TEMPERATURE  AND  SALINITY, 

Bureau  of  Commercial  Fisheries,  Beaufort,  N.C., 
Center  for  Estuarine  and  Menhaden  Research. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-12308 


CHAPTER  1.  CHEMICAL,  PHYSICAL,  AND 
BIOLOGICAL  CHARACTERISTICS  OF  WATER 
RESOURCES, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02A. 

W71-I2348 


CHAPTER    7.    CHEMICAL,    PHYSICAL,    AND 
BIOLOGICAL  CHARACTERISTICS  OF 

WASTES  AND  WASTE  EFFLUENTS, 

Water  Pollution   Research  Lab.,  Stevenage  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  02A. 
W71-12354 


POTOMAC    RIVER    WATER    QUALITY    NET- 
WORK, WATER  YEAR  1970. 

Interstate    Commission    on    the    Potomac    River 
Basin,  Washington,  D.C. 

Interstate  Commission  on  the  Potomac  River  Basin 
Compilation  Report,  1971.  1 08  p,  2  fig,  2  map. 


Descriptors:    'Water   quality,    *Hydrologic   data, 
•Data  collections,  *River  basins.  Chemical  analy- 
sis, Water  chemistry,  Maryland,  Virginia,  District 
of  Columbia,  Networks,  Annual,  Water  year. 
Identifiers:  'Potomac  River  Basin,  Basic  data. 

The  Potomac  River  Water  Quality  Network- 1970 
is  the  thirteenth  in  this  Network  series  published 
annually  by  the  Interstate  Commission.  The  1970 
report  (Oct.  1,  1969-Sept.  30,  1970),  summarizes 
water  data  exclusively  for  the  Potomac  River  Basin. 
The  data  were  obtained  from  samples  taken  by  1 5 
agencies,  industries,  and  municipalities.  In  addition 
to  the  Network  stations,  West  Virginia  Department 
of  Natural  Resources  stations  and  EPA-WQO- 
USGS  cooperative  stations  have  been  included. 
The  data  were  obtained  from  the  STORET  system. 
STORET  is  a  multi-user  computer  system  designed 
to  manage  water  quality  data  in  the  most  efficient 
and  accurate  way  possible.  A  statistical  summary 
includes  the  high,  low,  mean,  and  standard  devia- 
tion of  the  various  parameters.  In  addition,  selected 
parameters  from  specific  stations  were  automati- 
cally plotted.  Comparisons  may  be  made  between 
previously  recorded  water  quality  data  plots  and 
this  year's  Network  data  plots.  The  raw  data  as  ob- 
tained from  the  cooperators  are  tabulated.  (Knapp- 
USGS) 
W7 1-1 2363 


PESTICIDE  ADSORPTION  MEASUREMENT  BY 
FLOW  EQUILIBRATION  AND  SUBSEQUENT 
DISPLACEMENT, 

du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  S.C. 

Savannah  River  Lab. 

R.  E.  Green,  and  J.  C.  Corey. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  4,  p  561-565,  July-August  197 1 .  5  fig,  2  tab, 

1 2  ref.  USAEC  Contract  AT  (07-2)- 1 . 

Descriptors:   'Pollutant  identification,   'Pesticide 
residues,  'Soil  chemical  properties,  Equilibrium, 
•Adsorption,    Leaching,    Analytical    techniques, 
Chemical  analysis. 
Identifiers:  *Atrazine,  Diuron. 

Adsorption  of  pesticides  from  solution  was  mea- 
sured by  continuous-flow  equilibration  and  sub- 
sequent displacement  from  the  soil  by  organic  sol- 
vents. This  new  method  and  the  conventional 
batch-equilibration  method  gave  similar  results  for 
adsorption  of  diuron  and  atrazine  on  three  surface 
soils.  The  flow  method  gave  superior  precision  to 
the  batch  method  on  the  subsoils  studied.  The  new 
procedure  is  well  adapted  to  studies  of  adsorption 
reversibility  and  also  has  the  advantage  of  limited 
destruction  of  soil  aggregates  during  equilibration. 
(Knapp-USGS) 
W7I-12380 


COMPUTATION  OF  RIVER  WATER 
MINERALIZATION  DURING  FORECASTING 
BY  MEANS  OF  A  'NAIRI'  ELECTRONIC  COM- 
PUTER, 

Rostov-onDon  State  Univ.,  USSR. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-12403 


A  FLUOROMETRIC  TECHNIQUE  FOR  SAM- 
PLING IN  LARGE-RIVER  ECOSYSTEMS, 

Michigan  State  Univ.,  Lansing.  Dept.  of  Fisheries 

and  Wildlife;  and  St.  Marys  Coll.,  Winona,  Minn. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  02E. 

W71-12421 


DESCRIPTION  AND  FORMATION  OF  THE 
CHEMICAL  COMPOSITION  OF  ATMOSPHER- 
IC WATERS  AND  WATERS  OF  ARID  RE- 
GIONS. METHODS  OF  STUDY  (Kharakteristika  i 
formirovaniye  khimicheskogo  sostaya  atmosfer- 
nykh  vod  i  vod  sushi.  Metody  ikh  izucheniya). 
Gidrokhimicheskii  Institut,  Novocherkassk 
(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 
W71-12434 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  of  Pollutants 


A   SPECTROGRAPHS    DETERMINATION    OF 

Ni,  Co,  Ag,  V,  Sn,  Mo,  Tl,  Al,  Bi,  Fe,  Pb  and  Mn 

IN  NATURAL  WATERS  WITH  HIGH  COPPER 

CONTENT  (Spektrograficheskoye  opredeleniye  NI, 

Co,  Ag,  V,  Sn,  Mo,  Ti,  Al,  Bi,  Fc,  Pb,  Mn  v  prlrod- 

nykh  vodakh  pri  povyshennykh  kontsentratsiyakh 

medi), 

Gidrokhimicheskii         Institut,         Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W71-12445 


A  PHOTOMETRIC  DETERMINATION  OF  B, 
Mo,  Mn,  Cu  and  Zn  IN  WATER  OF  FERTILIZED 
FISH  PONDS  (Fotometricheskoye  opredeleniye  B, 
Mo,  Mn,  Cu  i  Zn  v  vode  udobryayemykh  rybovod- 
nykh  prudov), 

Vserossiiskii  Nauchno-lssledovatelskii  Institut  Pru 
dovogo  Rybnogo  Khozyaistva,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02K. 
W7I-12448 


ION   PAIRING   AND  WATER  QUALITY   MEA- 
SUREMENTS, 

Waterloo    Univ.    (Ontario).    Environmental    Fluid 

Mechanics  Lab. 

T.  ML.  Wiglcy. 

Canadian  Journal  of  Earth  Sciences,  Vol  8,  No  4,  p 

468-476,  April    1971.  8  tab,  38  ref.  Canada  Nat'l 

Research  Council  Grant  A5  14  I 

Descriptors:    *Water    chemistry,    *Aqueous   solu- 
tions,   'Solvation,    'Electrolytes,    Solutes,    Water 
properties,  Ions,  Chemical  reactions.  Hydrolysis. 
Identifiers:  *lon  pairing. 

The  effect  of  ion  pairing  on  water  analyses  is  ex- 
amined. Significant  changes  in  composition  details 
and  saturation  indices  can  occur  in  waters  of 
moderate-to-high  sulfate  content.  Revised  esti- 
mates of  the  equilibrium  constants  for  gypsum  and 
dolomite  for  various  temperatures  are  presented. 
The  amount  of  pairing  of  cations  with  sulfate  ions  is 
largely  independent  of  pH.  However,  the  ratio  of 
bicarbonate  pairing  to  carbonate  pairing  decreases 
rapidly  with  increasing  pH.  For  sulfate  ions,  ion 
pairing  increases  with  increasing  concentration. 
Even  for  low  concentrations,  only  about  80%  to 
85%  of  sulfate  is  present  as  the  free  ion.  9knapp- 
USGS) 
W71-I2465 


BUILDING  A  SHORTER  LIFE, 

Committee    for    Environmental    Information,    St. 

Louis,  Mo. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I2470 


CLUSTERING  OF  SULFUR  DIOXIDE  AND 
WATER  VAPOR  ABOUT  OXONIUM  AND 
NITRIC  OXIDE  IONS, 

Brookhavcn  National  Lab.,  Upton,  NY. 

For  primary  bibliographic  entry  see  Field  0 1  B. 

W7I-12475 


PRIMARY  PRODUCTIVITY  IN  THE  TAGUS 
AND  SADO  ESTUARINES  FROM  MAY  1967  TO 
MAY  1968  (IN  PORTUGUESE), 

E.  DES.  ESilva.M.  E.  Assis,  and  M.  AM 

Sampayo. 

Notas  Estud  Inst  Biol  Mar  (Lisboa).  37.  1-46.  Illus. 

Map,  1 969  ( Engl  summ  ). 

Descriptors:  'Estuaries,  'Plankton,  'Detritus, 
Water  pollution  sources. 

Identifiers:  Carolenoids,  Chlorophyll,  Portugal, 
Sado.  Tagus  River. 

Primary  productivity  was  studied  at  3  stations  on 
each  estuary  of  the  Tagus  and  Sado  rivers.  The 
spectrophotometry  method  was  employed  for 
quantitative  determination  of  pigments: 
chlorophylls  a,  b  and  c,  non  astacin  carolenoids 
and  astacin  carolenoids.  In  the  same  water  samples 
a  study  of  the  microplankton  both  on  living  and 


preserved  material  was  made.  Pigments  were  much 
more  abundant  in  samples  from  the  Tagus  estuary 
than  in  those  from  the  Sado.  Some  of  the  high 
values  obtained  there  were  not  related  to  a  very 
rich  plankton  but  were  constituent  of  abundant 
vegetal  detritus  originated  both  by  great  dif- 
ferences in  salinity  and  by  pollution  of  waters  in  a 
very  industrialized  region.  Planktonic  composition 
of  waters  in  the  2  estuaries  was  very  different.  In 
the  Tagus  estuary  the  number  of  individuals  was 
generally  much  more  important  than  the  number  of 
species;  some  fresh  water  forms  could  be  often 
found  especially  at  the  innermost  stations  and 
vegetal  detritus  were  generally  seen  in  abundance. 
The  waters  from  the  Sado  estuary  showed  much 
less  abundance  of  pigments  than  those  from  the 
Tagus  and  their  planktonic  composition  was  mainly 
constituted  by  marine  forms--thc  index  of  diversity 
being  higher  which  means  more  species  and  less 
number  of  individuals.  Generally,  the  primary 
productivity  in  waters  of  the  Tagus  estuary  seems 
to  come  from  the  river  while  the  richness  of  the 
Sado  estuary  seems  to  have  its  origin  in  marine 
plankton. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W7  1-1  2509 


VIBRIO  PARAHAEMOLYTICUS  STUDIES: 
(VIII)  ON  THE  'SPECIFIC  VIBRIO 
PARAHAEMOLYTICUS  EXISTING  FOR  A 
LONG  PERIOD  OF  TIME  IN  CITY  RIVER- 
WATER,  (IN  JAPANESE), 

Nagasaki  Prefectlare  Inst,  of  Public  Health 
(Japan). 

For  primary  bibliographic  entry  see  Field  05C. 
W71-12564 


THE    WATER    CHEMISTRY    AND    PESTICIDE 
LEVELS  OF  UTAH  LAKE, 

Brigham    Young    Univ.,    Provo,    Utah.    Dcpt.    of 

Chemistry. 

J.  S.  Bradshaw,  J.  R.  Barton,  D.  A.  White,  J.  L. 

Bangerter,  and  W.  D  Johnston. 

Proceedings  of  the   Utah   Academy  of  Sciences, 

Arts,  and  Letters,  Vol  46,  Part  2,  p  8  I  - 1 0 1 ,  1 969.  6 

fig,  8  tab,  1  3  ref. 

Descriptors:  'Water  quality,  'Lakes,  'Utah,  Pesti- 
cide residues.  Water  chemistry.  Dissolved  solids, 
Salinity,  Water  analysis.  Monitoring,  Water  pollu- 
tion sources. 
Identifiers:  'Utah  Lake. 

The  amount  of  inorganic  contaminants  in  Utah 
Lake  probably  increased  almost  twofold  between 
1 884  and  1 900.  This  value  has  remained  fairly  con- 
stant since  that  time.  From  1961  to  1968  a 
complete  study  of  the  water  chemistry  of  Utah 
Lake  was  carried  out  on  a  regular  basis.  An  analysis 
of  the  data  from  the  1 968  study,  using  the  IBM  360 
computer,  reveals  that  the  concentration  of  many 
dissolved  ions  decreased  over  the  summer  months 
while  that  of  other  ions  increased.  The  concentra- 
tions of  almost  all  ions  was  greater  in  Goshen  Bay 
than  the  rest  of  Utah  Lake.  An  analysis  of 
chlorinated  hydrocarbon  pesticides  was  also  car- 
ried out.  There  are  trace  amounts  of  DDT  type 
materials  as  well  as  gamma-BHC  and  heptachlor  in 
the  waters  of  Utah  Lake  With  the  exception  of  a 
high  dissolved  solid  content  of  over  1000  mg/liter, 
the  water  in  the  center  portion  of  Utah  Lake  can  be 
classified  as  adequate  for  drinking  purposes.  (K- 
napp-USGS) 
W7  1-1  2585 


PREVENTION  AND  CONTROL  OF  OIL  SPILLS. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-12588 


IDENTIFICATION      OF      OIL      LEAKS      AND 
SPILLS, 

Standard  Oil  of  California,  San  Francisco. 

R.  E.  Kreider. 

In:  Proceedings  of  Joint  Conference  on  Prevention 

and    Control    of    Oil    Spills.    June     15-17,     1971, 


Washington,  DC;  American  Petroleum  Instil 
Publication,  Washington,  DC,  p  119-124,  197 
fig,  4  tab,  1 5  ref. 

Descriptors:  'Water  pollution  sources,  'Oil  ind 

try,  'Oil  wastes,  'Water  pollution  control,  *Po 

tant        identification.        Indicators,        Analyti 

techniques,     Instrumentation,     Sampling,     Ws 

analysis. 

Identifiers:  'Oil  spills. 

Development  of  a  method  for  comparison  of  u 
nown    petroleum    leaks    and    spills    with    kne 
sources    is    reported.    Methods   of  sampling   ; 
preparation  of  a  residue,  free  of  water  and  soli 
equivalent    to    a    24-hour   weathered    sample 
described.  The  principal  method  of  analysis  is  hi 
resolution    temperature    programmed    gas    ch 
matography.   Additional   analyses  considered 
sulfur,   nitrogen,   nickel,   vanadium   and   infrar 
Analyses  of  samples  by  1 0  cooperating  laboratoi 
are  reported.  (See  also  W71-12588)  (Wooda 
USGS) 
W71-I2590 


MERCURY  IN  THE  ENVIRONMENT, 

Committee    for    Environmental    Information, 
Louis,  Mo. 

For  primary  bibliographic  entry  see  Field  05B. 
W7  1-1 2603 


ADSORPTION  OF  MICROQUANT1TIES  OF  ^ 
TRIUM-91  FROM  SEA  WATER  ( 
FTOROPLAST-4,  POLYETHYLENE  Al 
PAPER, 

V.  N.  Ivanov,  and  A.  A.  Lyubimov. 
Oceanology  (USSR),  Vol   10,  No  3,  p  419-4 
December  1 970.  5  p,  2  fig,  2  tab,  1 3  ref. 

Descriptors:  'Adsorption,  'Sampling,  'Trace  e 
ments,        'Sea        water,        'Water       chemist 
Radioisotopes,  Water  analysis,  Hydrolysis,  Aqi 
ous  solutions,  Path  of  pollutants. 
Identifiers:  'Yttrium  radioisotopes. 

Maximal  adsorption  of  yttrium-91  from  sea  wa 
on  Ftoroplast-4,  polyethylene  and  filter  paper  (bi 
band)  was  obtained  after  3  days.  Adsorption  tal 
place  in  two  stages.  The  first  stage,  which  ends 
about  1.5  hour,  is  followed  by  a  slower  increase 
the  adsorption  coefficients.  The  complex  nature 
the  relationship  between  yttrium  adsorption  a 
time  is  due  to  a  change  in  state  of  the  yttrium-9 1 
sea  water  during  the  course  of  hydrolysis.  (Knaj 
USGS) 
W71-12629 


CALCULATING  POTASSIUM  CONTENT  Ar 
POTASSIUM  RADIOACTIVITY  OF  SI 
WATER  FROM  MEASURED  SALINITY, 

Polyarnyi  Nauchno-lssledovatelskii  i  Proektnyi 

stitut    Morskogo     Rybnogo    Khozyaistva    i    Ol 

anografii,  Murmansk  (USSR). 

For  primary  bibliographic  entry  see  Field  02K. 

W7I-12645 


POSSIBILITY  OF  DETERMINING  THE  CO 
CENTRATION  OF  SUSPENDED  MATTER  I 
AN  OPTICAL  METHOD, 

Akademiya    Nauk    SSSR,    Moscow.    Institut   01 

anologii. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-I2646 


DETERMINATION  OF  MICROQUANTITIES  ( 

NICKEL  AND  COBALT  IN  SMALL  WEIGHI 

PORTIONS  OF  MARINE  SUSPENDED  MATTI 

(FROM    THE    BALTIC    SEA    AND    ATLANT 

OCEAN), 

K.  B.  Yatsimirskiy,  Ye.  M.  Yemel'yanov,  V.  K. 

Pavlova,  and  Ya.  S.  Savichenko 

Oceanology   (USSR),  Vol    10,  No   6,  p  90I-9C 

1970.  2  tab,  1 7  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Identification  of  Pollutants — Group  5A 


)escriptors:   'Suspended  load,   *Trace  elements, 
'Chemical      analysis,      'Analytical      techniques, 
iampling.  Sediments, 
dentifiers:  'Nickel,  'Cobalt. 

licroquantities  of  nickel  and  cobalt  were  analyzed 
i  small  weighed  portions  of  marine  suspended 
latter  ( 1  to  3  mg)  collected  on  biological  filters 
rith  pores  0.7  microns  in  diameter.  The  catalytic 
saction  tiron-diphenylcarbazone  -  hydrogen 
eroxtde  was  selected  and  analyzed  for  quantitative 
etermination  of  nickel.  The  quantitative  deter- 
lination  of  cobalt  was  based  on  the  oxidation  of 
lizarin  by  hydrogen  peroxide  at  pH  12.4.  The  sen- 
tivity  of  the  reaction  was  0.001  micrograms/liter 
>r  nickel  and  0.00005  micrograms/liter  for  cobalt. 
he  relative  error  in  determining  cobalt  and  nickel 
as  20%  and  27-53%,  respectively.  Suspended 
latter  from  the  Atlantic  Ocean  basin  (0-  to  1-m 
lyer)  contained  from  0.002  to  0.38  micro- 
rams/liter  of  nickel  and  from  0.00007  to  0.019 
licrograms/liter  of  cobalt.  (Knapp-USGS) 
'71-12662 


PRE-IMPOUNDMENT  ECOLOGICAL  STUDY 
F  THE  BENTHIC  FAUNA  AND  WATER 
UALITY  IN  THE  NORTH  ANNA  RIVER, 

irginia     Polytechnic     Inst,     and     State     Univ., 
lacksburg.  Water  Resources  Research  Center, 
jr  primary  bibliographic  entry  see  Field  05C. 
'71-12693 


RBAN  RUNOFF  CHARACTERISTICS, 

incinnati  Univ.,  Ohio.  Div.  of  Water  Resources. 
)r  primary  bibliographic  entry  see  Field  05G. 
71-12703 


N  INVESTIGATION  OF  THE  POTENTIAL 
KOBLEM  OF  INCREASING  BORON  CONCEN- 
RATIONS  IN  RIVERS  AND  WATER  COUR- 
TS, 

ater  Pollution  Research  Lab.,  Stevenage  (En- 
and). 

>r  primary  bibliographic  entry  see  Field  05B. 
71-12724 


\PID  DETECTION  OF  E.  COLI  IN  WATER  BY 
5EOFCI4, 

stitute    of    General    and     Municipal     Hygiene, 
oscow  (USSR). 

E.  Korsh,  V.  F.  Zheverzheeva,  and  E.  P. 
kiforova. 

fgiene  and  Sanitation,  Vol  35,  No  4,  p  99-103, 
sril  1970.  2  fig,  2  tab.  3  ref. 

:scriptors:  'Coliforms,  'Radioactive  tracers, 
atcr  analysis.  Water  quality  control,  Analytical 
:hniques.  Sampling,  Bacteria,  Microorganisms, 
idioisotopes.  Carbon  dioxide.  Membranes,  Filtra- 
m.  Toxicity,  *E.  coli,  'Pollutant  identification, 
entificrs:  Concentration. 

:arly  all  microorganisms  in  a  water  sample  will 
e  C!4  and  liberate  CI 4-  labeled  CI402,  which 
n  then  be  detected  with  a  counter  and  the 
mber  of  pulses/min  recorded.  In  order  to  make 
i  test  specific,  enrichment  techniques  are  used. 
ic  media  used  in  this  case  was  rosolic  agar,  on  ac- 
unt  of  its  specificity  for  coliform  organisms.  Sam- 
:s  from  various  locations  were  taken  and  incu- 
ted  at  42  deg.  for  4  hours.  Measurement  of  the 
Ises  included  measurement  for  a  control  group, 
:asurement  of  the  background  radiation,  and 
:asurement  of  the  experimental  culture.  The  No. 
pulses  originating  from  the  C 1 4  labeled  C02  was 
to  3  times  the  number  from  interfering  sources, 
sts  were  also  performed  to  determine  whether  or 
t  other  aquatic  organisms  influenced  the 
idings,  but  no  detectable  influence  was  found. 
le  method  is  applicable  to  nearly  all  water  sup- 
es  from  effluents  to  drinking  waters.  However, 
len  contamination  is  slight  the  bacteria  must  be 
ncentrated.  If  membrane  filters  are  used  to  con- 
ntrate  the  bacteria,  they  must  be  carefully 
acessed.  (Lowry-Texas) 
71-12730 


ORGANO-CHLORINE  INSECTICIDES  IN 
WATER-PART  II, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

G.  F.  Lowden,  C.  L.  Saunders,  and  R.  W.  Edwards. 
Water  Treatment  and  Examination,  Vol  1 8,  p  275- 
294,  1969.  20  p,  3  fig,  6  tab,  22  ref,  Water  Pollu- 
tion Research  Laboratory  Reprint  No.  585. 

Descriptors:  Waste  water  treatment,  'Pesticide 
residues,  DDT,  Gas  chromatography,  Rivers,  Sur- 
face runoff.  Adsorption,  Toxicity,  'Insecticides, 
Sewage  treatment,  Dieldrin,  Pollutant  identifica- 
tion, Path  of  pollutants,  Water  pollution  sources. 
Identifiers:  TDE,  Alpha  BHC,  Gamma  BHC. 

A  broad  survey  of  sewage  treatment  plants  and 
rivers  in  specific  areas  of  the  British  Isles  was  con- 
ducted to  determine  the  concentrations  of  insecti- 
cide residues  to  be  expected.  Insecticides  studied 
included  alpha  and  gamma  BHC,  Dieldrin,  TDE, 
and  DDT.  Insecticides  were  extracted  from  the 
water  samples  with  n-hexane  and  concentrations 
were  determined  by  gas  chromatography.  Results 
are  divided  into  three  sections.  Sewage  treatment 
plants-Spot  samples  provide  a  range  of  concentra- 
tions to  be  expected  and  indicates  the  effect  of 
treatment  on  the  concentration  of  the  insecticide. 
River-Lee  system-Results  show  the  build  up  of  in- 
secticide concentrations  downstream.  Contami- 
nant is  primarily  gamma  BHC.  Similar  data  from 
the  Yorkshire  and  Lancashire  Rivers  was  collected 
at  43  sampling  stations  during  2  periods.  Results 
compared  with  similar  data  from  the  U.S.A.  show 
that  concentrations  are  higher  in  these  two  areas 
than  in  the  U.  S.  (Goessling-Texas) 
W71-12733 


WATER  QUALITY  STANDARDS. 

New  Mexico  Water  Quality  Control  Commission, 

Sante  Fe. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-I2782 


ULTRAVIOLET  COMBUSTION  OF  DIS- 
SOLVED ORGANIC  NITROGEN  COMPOUNDS 
IN  LAKE  WATERS, 

Michigan  State  Univ.,  Hickory  Corners,  W.K.  Kel- 
logg Biological  Station. 

B.  A.  Manny,  M.  C.  Miller,  and  R.  G.  Wetzel. 
Limnology  and  Oceanography,  Vol  1 6,  No  I ,  p  7 1  - 
85.  1971.  17  fig,  3  tab,  26  ref. 

Descriptors:  'Primary  productivity,  'Analytical 
techniques,  'Trophic  levels,  'Nitrogen  com- 
pounds, Eutrophication,  Fresh  water,  Organic 
compounds,  Nitrogen. 

Identifiers:  Ultraviolet  combustion.  Dissolved  or- 
ganic nitrogen. 

The  described  procedure  for  the  determination  of 
dissolved  organic  nitrogen  offers  a  much  greater 
sensitivity  in  comparison  with  the  micro-Kjeldahl 
method.  The  recommended  ultraviolet  combustion 
of  freshwater  samples  is  of  1 .5  3.0  hr  duration  with 
a  continuous  oxygenation  and  at  pH  4.0  buffered 
with  boric  acid.  The  rate  of  nitrogen  release  is  a 
function  of  the  nature  of  the  dissolved  nitrogen 
compound,  the  concentration  of  the  total  dissolved 
carbon,  and  the  concentration  of  mineral  salts. 
Analyses  of  lakes  of  different  trophic  levels  should 
reveal  the  role  of  the  DONC  in  the  primary  produc- 
tion of  lake  ecosystems.  (Wilde-Wisconsin) 
W71-I2860 


A  COMPARISON  OF  A  SIMPLE  CORER  AND 
AN  EKMAN  GRAB  FOR  SAMPLING  SHAL- 
LOW-WATER BENTHOS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

C.  G.  Paterson,  and  C.  H.  Fernando. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 

28,  No  3,  p  365-368,  1971.  1  tab,  8  ref. 

Descriptors:  'Sampling,  'Benthos,  'Shallow  water. 
Density,  Freshwater,  Invertebrates,  Lentic  environ- 
ments. Volume,  Sediments,  Oligochaetes,  Diptera. 
Identifiers:     'Ekman     grab,     Macroinvertebrates, 
Corcr. 


Collection  of  several  samples  from  each  station  is 
necessary  for  a  sample  mean  in  studying  freshwater 
benthic  invertebrates  in  shallow  lenthic  habitats. 
Actual  number  of  samples  depends  on  abundance 
of  fauna  and  selected  level  of  accuracy  which  often 
results  in  an  effort  requirement  beyond  feasibility. 
Sorting  benthic  invertebrates  from  substrate 
material,  particularly  in  shallow  waters  where  high 
proportion  of  coarse  material  prevents  easy  con- 
centration by  sieving  or  flotation,  is  time  consum- 
ing. Thus  a  sampler  that  lifts  small  volumes  of  sub- 
strate material  is  desirable.  In  shallow  waters  the 
additional  effort  involved  in  collecting  more  small 
samples,  as  opposed  to  fewer  large  ones,  would  be 
unimportant  compared  with  times  saved  in  sorting 
a  smaller  total  volume.  Properties  of  a  simple  core 
sampler  were  compared  with  those  of  a  conven- 
tional Ekman  grab  in  an  attempt  to  reduce  the  ef- 
fort required  to  adequately  sample  shallow  water 
benthos.  Estimates  of  invertebrate  density  were 
found  to  be  about  50%  higher  when  samples  were 
taken  with  a  25.6  sq  cm  corer  than  with  an  Ekman 
grab.  Corer  use  also  decreased  volume  of  sediment 
collected  and  reduced  tediousness  of  examining 
large  samples.  (Jones-Wisconsin) 
W7I-12866 


METHODS  FOR  DETERMINING  THE  PRIMA- 
RY PRODUCTIVITY  OF  EPIPELIC  AND  EPIP- 
SAMMIC  ALGAL  ASSOCIATIONS, 

Bristol  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  05C. 

W71-12870 


A  SYSTEM  FOR  MAINTAINING  CONSTANT 
DISSOLVED  OXYGEN  CONCENTRATIONS  IN 
FLOWING-WATER  EXPERIMENTS, 

Humboldt  State  Coll.  Areata,  Calif. 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-I2882 


DATA  ON  THE  ROLE  OF  CHROMIUM,  LEAD, 
VANADIUM,  AND  NATURAL  RADIOACTIVITY 
OF  FOOD  PRODUCTS  IN  THE  ETIOLOGY  OF 
ENDEMIC  GOITER, 

Kiev  Meditsinskii  Institut  (USSR). 

P.  I.  Barannik,  I.  A.  Mikhalyuk,  and  I.  N. 

Motuzkov. 

GigSanit.  35(2):  103-105,  1970. 

Identifiers:  Chromium,  Endemic,  Etiology,  Food, 

Goiter,      Human,      Ivanovskii,      Lead,      Natural, 

Products,  Radioactivity,  USSR,  Vanadium. 

Spectrographic  and  beta-ray  studies  of  food 
products  from  the  Ivanovskii  Region  (USSR),  an 
area  of  moderate  occurrence  of  endemic  goiter,  are 
reported.  A  statistically  significant  increase  in  Cr, 
Pb  and  Va  levels  was  detected.  Natural  radioactivi- 
ty was  on  the  order  of  10  to  the  minus  9th  power 
Ci/kg,  but  no  correlation  with  the  occurrence  of 
goiter  was  established. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W71-12937 


LEACHING  LOSSES  OF  NITROGEN  AND 
POTASSIUM  IN  POLDERS  RECLAIMED  FROM 
LAKE  USSEL, 

Usselmeerpolders   Development  Authority,   Kam- 

pen  (Netherlands).  Biology  Lab. 

For  primary  bibliographic  entry  see  Field  02H. 

W71-12945 


THE    DISTRIBUTION   OF   SULPHUR    IN   THE 
MUD  OF  LAKE  VICTORIA, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  02H. 

W7I-I2946 


POTASSIUM,  SODIUM,  MAGNESIUM  AND 
CALCIUM  CONTENTS  OF  CHINOOK  SALMON 
TISSUES  DURING  VARIOUS  STAGES  OF  THE 
LIFE  CYCLE, 

Harvard  Medical  School,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  05C. 
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W71-12976 


HERBICIDES  IN  IRRIGATION  WATER  FOL- 
LOWING CANAL-BANK  TREATMENT  FOR 
WEED  CONTROL, 

Agricultural    Research    Service,    Denver,    Colo. 

Research  Div. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-I2980 


IDENTIFICATION  AND  DETERMINATION  OF 
METHYLMERCURY  COMPOUNDS  IN  FISH 
USING  COMBINATION  GAS  CHROMATO- 
GRAPHY ASS  SPECTROMETER, 

Karolinska  Institutet,  Stockholm  (Sweden).  Lab.  of 

Mass  Spectrometry. 

Britta  Johansson,  Ragnar  Ryhage,  and  Gunnel 

Westoo. 

Acta  Chem  Scand.  24  (7):  2349-2354.  Illus.  1970. 

Identifiers:  Chromatography  Combination,  Coun- 

pounds,  Determination,  Fish,  Gas,  Identification, 

Mass,  Mercury,  Methyl,  Spectrometer. 

The  identification  and  determination  of  methyl- 
mercury  compounds  in  fish  by  the  use  of  a  com- 
bined gas  chromatograph-mass  spectrometer  and  a 
standard  gas  chromatograph  with  an  electron  cap- 
ture detector  are  described.  Samples  containing 
0.15-3.2  mg  Hg/kg  fish  flesh  were  studied.  The 
results  of  the  2  methods  are  compared.-- Copyright 
1971,  Biological  Abstracts,  Inc. 
W7I-I3003 


INTERNATIONAL  COOPERATIVE  STUDY  OF 
ORGANOCHLORINE  PESTICIDE  RESIDUES  IN 
TERRESTRIAL  AND  AQUATIC  WILDLIFE, 
1967/1968, 

Freshwater  Fisheries  Lab.,  Pitlochry  (Scotland). 
For  primary  bibliographic  entry  see  Field  05  B. 
W71-I3029 


A  CHEMICAL  TAGGING  SYSTEM  FOR  USE  IN 
THE  PREVENTION  OF  OIL  SPILLS, 

American  Cyanamid  Co.,  Central  Research  Div. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-13055 


OIL   SPILL    PREVENTION    AND    DETECTION 
USING  AN  INSTRUMENTED  SUBMERSIBLE, 

Vast,  Inc.,  and  Prototypes,  Inc. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13058 
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PROPERTIES  OF  TILE  DRAINAGE  WATER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agricultural  En- 
gineering. 
T.  L.  Willrich. 

Paper  No  70-752  presented  at  1970  Winter  Meet- 
ing of  the  American  Society  of  Agricultural  En- 
gineers, December  8-1  1,  1970,  Chicago,  Illinois.  10 
p,  9  tab.  OWRR  Project  A-0 1 3-IA  (4). 

Descriptors:  *Tile  drainage,  'Water  properties, 
•Fertilization,  'Cultivated  lands,  'Iowa,  Water 
quality,  Fertilizers,  Nutrients,  Nitrogen  com- 
pounds, Phosphorus  compounds,  Potash,  Algae, 
Aquatic  plants.  Chemical  analysis,  Water  pollution 


A  study  of  plant  nutrient  content  and  pollutional 
characteristics  of  Iowa  tile  drainage  water  was  con- 
ducted from  July  1965  through  June  1969.  Plant 
nutrients  and  soil  amendments  are  leached  from 
the  soil  by  percolating  water  and  are  conveyed  to 
receiving  streams  through  tile  drains  when  drainage 
flow  occurs.  Some  of  these  nutrients  have  the 
potential  to  degrade  water  quality  to  the  extent  that 
beneficial  uses  of  the  water  may  be  impaired.  The 
concentrations  of  nitrogen  (median  values  ranged 
from  12.4  to  27.4  mg/liter)  and  phosphorus  (medi- 
an values  of  0.2  to  0.3  mg/liter)  found  in  the  tile 


drainage  water  samples  were  sufficiently  high  to  be 
conductive  to  the  growth  of  algae  and  other  aquatic 
plants.  (Woodard-USGS) 
W7I-I2252 


BIOLOGICAL  EFFECTS  OF  OIL  POLLUTION 
IN  THE  SANTA  BARBARA  CHANNEL, 

University  of  Southern  California,  Los  Angeles. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-I2262 


OCEAN  DUMPING.  A  NATIONAL  POLICY. 

Council  on  Environmental  Quality,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  05C. 

W7 1-1 2295 


MIXING  STUDIES  ASSOCIATED  WITH  THER- 
MAL POLLUTION, 

Maryland  Univ.,  College  Park.  Dept.  of  Mechani- 
cal Engineering. 

James  E.  A.  John,  Bal  Mahajan,  and  Safa  Kanbour. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  695,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Water  Resources  Research  Center, 
College  Park,  Completion  Report,  December 
1970.  77  p,  31  fig,  1  tab,  7  ref.  OWRR  Project  A- 
007-MD(5). 

Descriptors:  'Thermal  pollution,  'Mixing,  'Indus- 
trial water,  'Cooling  water,  Power  plants,  Tem- 
perature, Distribution  patterns,  Flow  charac- 
teristics, Ecology,  Water  temperature.  Turbulence. 

Studies  were  made  of  mixing  in  relation  to  thermal 
pollution  by  the  University  of  Maryland.  The  flow 
pattern  and  temperature  distribution  from  the 
discharge  of  a  submerged  two-dimensional  turbu- 
lent hot  water  jet  into  a  large  still  reservoir  of 
cooler  water  was  studied.  Barriers  were  then  placed 
around  the  point  of  exhaust  to  further  confine  the 
warmer  water.  Methods  for  the  mixing  of  a  ther- 
mally stratified  flow  in  a  channel  were  investigated 
for  the  reuse  of  the  thermally  stratified  water  near 
the  jet  exhaust.  This  can  be  applied  in  any  closed 
circuit  condenser  intake  in  order  to  avoid  local  hot 
water  regions  detrimental  to  condenser  operation. 
The  effect  on  thermal  mixing  of  a  stratified  channel 
flow  resulting  from  the  introduction  of  rigid  bar- 
riers normal  to  the  flow  is  considered.  (Ensign- 
PAI) 
W71-12328 


CHAPTER  2.  PHYSICAL,  CHEMICAL,  AND 
BIOLOGICAL  CHARACTERISTICS  OF  ESTUA- 
RIES, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  Miss. 
For  primary  bibliographic  entry  see  Field  02A. 
W71-I2349 


CHAPTER  3.  CHEMICAL,  PHYSICAL,  AND 
BIOLOGICAL  CHARACTERISTICS  OF  IR- 
RIGATION AND  SOIL  WATER, 

Department    of    Agriculture,    Riverside,    Calif., 

Salinity  Lab. 

For  primary  bibliographic  entry  see  Field  02A. 

W71-12350 


CHAPTER  4.  SELF-PURIFICATION  IN  NATU- 
RAL WATERS, 

Ecoscience  Lab.,  Norwich,  Conn. 

For  primary  bibliographic  entry  see  Field  02A. 

W7I-12351 


CHAPTER  6.  THE  EFFECTS  OF  POLLUTION 
UPON  AQUATIC  LIFE, 

Washington  Univ.,  Seattle.  Coll.  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  02A. 
W7I-I2353 


CHAPTER    7.    CHEMICAL,    PHYSICAL,   A 
BIOLOGICAL         CHARACTERISTICS 
WASTES  AND  WASTE  EFFLUENTS, 

Water  Pollution  Research  Lab.,  Stevenage  (I 

gland). 

For  primary  bibliographic  entry  see  Field  02A. 

W71-12354 


GROUND    DISPOSAL    OF    PESTICIDES:    T 
PROBLEM  AND  CRITERIA  FOR  GUIDELINI 

Working  Group  on  Pesticides,  Rockville,  Md. 
For  primary  bibliographic  entry  see  Field  05E. 
W71-12356 


CHARACTERISTICS  OF  TRANSVERSE  H, 
ING  IN  OPEN-CHANNEL  FLOWS, 

California  Inst,  of  Tech.,  Pasadena.  W    M.  K< 
Lab.  of  Hydraulics  and  Water  Resources. 
Josephat  K.  Okoye. 

California  Institute  of  Technology,  W.  M.  K< 
Laboratory  of  Hydraulics  and  Water  Resources  I 
port  No  KH-R-23,  November  1970.  269  p,  75  ; 
1 8  tab,  67  ref.  FWQA  Grant  No.  16070DGY. 

Descriptors:  'Open  channel  flow,  'Mixi 
•Tracers,  'Streamflow,  Tracking  techniqu 
Hydraulic  gradient,  Model  studies,  Mathemati 
studies,  Equations,  Flow  characteristics,  Diffusa 
Turbulent  flow.  Analytical  techniques,  Chan 
morphology. 

Identifiers:  'Open  channel  flow  (Transverse  m 
ing). 

The  transverse  spreading  of  a  plume  generated  b 
point  source  in  a  uniform  open-channel  flow  is 
vestigated.  A  neutrally-buoyant  tracer  was  injecl 
continuously  at  ambient  velocity  through  a  sm 
round  source  at  a  point  within  the  flow.  Tracer  a 
centration  was  measured  at  several  poi 
downstream  of  the  source  using  conductiv 
probes.  Time-averaged  concentration  was  eva 
ated,  its  distribution  within  the  plume  determini 
and  characteristic  coefficients  of  transverse  mixi 
calculated.  The  transverse  mixing  coefficii 
varied  with  the  flow  level  and  was  highest  near  I 
water  surface  where  the  flow  velocity  was  greate 
The  temporal  fluctuation  of  tracer  concentrati 
was  studied  in  three  sections.  In  the  first,  the  int 
mittency  factor  technique  was  used  to  delinei 
three  regions  of  the  plume  cross  section.  In  t 
second  section,  the  entire  plume,  at  a  fixed  static 
was  treated  as  a  fluctuating  cloud.  In  the  third  si 
tion,  the  intensity  and  probability  density  of  t 
concentration  fluctuations  at  fixed  points  were  c 
culated.  (Woodard-USGS) 
W71-12357 


SANITARY  SIGNIFICANCE  OF  COLIFOR 
BACTERIA  IN  RECHARGE  WELLS, 

Mekoroth  Water  Co.,  Tel  Aviv  (Israel). 

J.  Eren,  and  Y.  Goldshmid. 

Supporting    Paper    B    of   Artificial    Groundwat 

Recharge  Conference,  University  of  Reading,  E 

gland,     September    21-24,     1970:    The     Wal 

Research  Association,  Marlow,  England.   16  p, 

fig,  5  tab,  9  ref. 

Descriptors:  'Artificial  recharge,  'Coliforn 
•Water  quality.  Aquatic  bacteria,  Groundwat) 
Water  treatment,  Water  supply.  Municipal  water. 
Identifiers:  *lsrael. 

When  water  from  Lake  Kinnereth,  Israel, 
recharged  into  a  sandy  aquifer  through  dual  pi 
pose  wells,  there  are  often  high  coliform  counts 
the  water  pumped  from  these  wells.  The  number 
coliforms  depends  usually  on  the  length  of  tl 
pause  period  between  end  of  the  recharge  ai 
pumping.  When  the  water  is  pumped  immediate 
at  the  end  of  the  recharge,  the  number  of  coliforr 
is  low.  A  pause  period  of  a  few  days  or  weeks  is  ft 
lowed  by  high  counts.  After  reaching  a  peak,  tl 
coliform  count  decreases  with  time.  These  colifor 
bacteria  are  not  of  fecal  origin  and  there 
evidence  that  they  multiply  in  the  well.  Tests  f< 
enteropathogenic  bacteria  (Salmonella  and  Shigc 
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in  recharge  wells  were  negative.  Water  from 
:harge  wells  can  be  used  for  public  supply  after 
orination  when  it  meets  the  standard  set  for  tur- 
lity  and  odor,  even  if  the  coliform  counts  are 
b.(Knapp-USGS) 
|.124M 


GIME  OF  BIOGENOUS  AND  ORGANIC  SUB- 
INCES  IN  VARIOUS  RESERVOIRS  OF  THE 
ASNODAR  KRAY  (O  rezhime  biogennykh  i  or- 
khesklkh  veshchestv  v  nekotorykh  vodok- 
oilishcharkh  Krasnodarskogo  krayal, 
Irokhimicheskii  Institut,  Novocherkassk 
iSR). 

re.  Lanchikova,  and  V.  T.  Kaplin. 
Kharakteristika  i  formirovaniye  khimicheskogo 
ava  atmosfernykh  vod  i  vod  sushi.  Metody  ikh 
,'heniya:  Gidrokhimicheskiye  Materialy,  Vol  54, 
1-52,  1970. 4  fig,  4  tab,  11  ref. 

criptors:  *Water  chemistry,  *Water  analysis, 
Her  quality,  *Organic  matter,  *Vegetation, 
:hemistry.  Vegetation  effects.  Reservoirs, 
ter  pollution,  Plants,  Seasonal,  Ions, 
sphates.  Phenols,  Amino  acids.  Decomposing 
inic  matter.  Degradation  (Decomposition), 
Irologic  data. 

itifiers:  'USSR,  Krasnodar  Kray,  Krasnodar, 
iiral  waters,  Silicon,  Monocarboxylic  acids, 
»enous  substances.  Mineralization. 

content  of  biogenous  and  organic  substances 
le  water  of  4  reservoirs  of  the  Krasnodar  Kray 

examined  for  evaluating  the  importance  of 
:tation  as  a  principal  source  of  supply  of  various 
inic  and  biogenous  substances  to  natural 
;rs.  The  reservoirs  under  consideration  are 
ted  a  sufficient  distance  from  an  urban  area 
>ut  30  km  from  Krasnodar)  to  be  free  of  man- 
e  pollution.  The  following  components  in  the 
:r  samples  were  determined:  ammonium  ions, 
tes,  nitrates,  soluble  phosphates  and  silicon; 
organic  substances  examined  included  volatile 
lol  compounds,  reducing  sugars,  free  amino 
s  and  monocarboxylic  acids.  The  content  of 
enous  and  organic  substances  in  the  waters  of 
\  reservoirs  underwent  seasonal  fluctuations, 
plant  species  on  watersheds  must  be  taken  into 
mnt  in  explaining  seasonal  changes  in  the  con- 
of  biogenous  and  organic  substances  in  reser- 

waters.    (See    also    W7 1 -12434)    (Josefson- 
S) 
-12440 


DY  OF  THE  FORMS  OF  LONG-LIVED 
IONUCLIDES  IN  WATER  OF  THE  DON 
ER  (Ob  izuchenii  form  nakhozhdeniya  dolgoz- 
■hchikh  radionukiidov  v  vode  r.  Dona), 

okhimicheskii         Institut,         Novocherkassk 

!R). 

>rimary  bibliographic  entry  see  Field  02K. 

-12446 


mFICATlON  OF  MATHEMATICAL 
>ELS  FOR  DO  AND  BOD  CONCENTRA- 
HS  IN  POLLUTED  STREAMS  FROM  NOISE 
RUPTED  MEASUREMENTS, 

ue  Univ.,  Lafayette,  Ind.  Dept.  of  Electrical 

leering. 

Koivo,  and  G.  R.  Phillips. 

r  Resources  Research,  Vol  7,  No  4,  p  853- 

August  197 1.4  fig,  12  ref. 

riptors:  'Mathematical  models,  'Dissolved 
:n,  'Biochemical  oxygen  demand,  'Path  of 
tants,  Numerical  analysis,  Reaeration,  Data 
:tions,  Systems  analysis.  Data  processing, 
lation  analysis,  Stochastic  processes. 

)cedure  is  presented  for  the  determination  of 
umerical  values  of  parameters  in  the  mathe- 
al  model  that  describes  the  DO  and  BOD  con- 
ations in  a  polluted  stream.  The  numerical 
s  of  the  reaeration  coefficient  and  the  BOD 
val  coefficient  are  determined  in  a  systematic 
er  so  that  a  best  fit  to  the  noise-corrupted  DO 


data  is  obtained  asymptotically.  The  goodness  of 
the  estimates  is  evaluated  by  the  squared  difference 
between  measured  DO  concentrations  and  concen- 
trations calculated  from  the  mathematical  model. 
A  stochastic  approximation  algorithm  of  the  Rob- 
bins-Monro  type  is  applied  for  computing  the 
parameter  values  in  a  sequential  manner.  The  al- 
gorithm converges  in  the  mean  square  sense  to  the 
parameter  value  that  furnishes  a  local  minimum  for 
the  average  of  the  error  criterion.  The  procedure  is 
illustrated  by  several  numerical  examples.  Because 
of  the  sequential  nature  of  the  algorithm,  savings  in 
computer  time  as  well  as  in  the  required  memory 
capacity  are  obtained.  (Knapp-USGS) 
W7 1-1 2452 


BUILDING  A  SHORTER  LIFE, 

Committee    for    Environmental    Information,    St. 
Louis,  Mo. 
J.  McCaull. 

Environment,  Vol  13,  No  7,  p  2-15,  p  38-41,  Sep- 
tember 1971.7  fig,  I  tab,  48  ref. 

Descriptors:  'Pollutants,  'Pollutant  identification, 
♦Water  pollution  sources,  'Air  pollution,  Water 
pollution  effects,  Heavy  metals,  Chemical  wastes, 
Human  diseases,  Human  pathology. 
Identifiers:  'Cadmium. 

A  metal  released  into  the  environment  in  large 
quantities  may  now  be  a  more  insidious  threat  to 
human  health  than  mercury.  The  metal  is  cadmi- 
um, an  element  that  is  chemically  related  to  mercu- 
ry (in  the  atomic  table  of  elements).  More  than 
twice  as  much  cadmium  as  mercury  is  used  each 
year  in  the  United  States  for  various  technological 
processes,  and  accumulating  scientific  evidence 
points  to  cadmium  pollution  as  contributing  to  fatal 
arterial  hypertensive  (high  blood  pressure)  disease. 
Cadmium  was  detected  in  42  percent  of  some  720 
samples  from  rivers  and  reservoirs  in  the  United 
States  in  1970.  About  4  percent  of  the  samples  had 
levels  of  cadmium  that  exceeded  the  mandatory 
U.S.  Public  Health  Service  limit  for  drinking  water; 
about  a  third  of  these  were  in  samples  from  public 
water  supply  sources.  Cadmium  pollution  will  con- 
tinue to  increase  without  new,  decisive  standards 
limiting  environmental  release  of  the  metal  by 
human  activities.  (Woodard-USGS) 
W7 1-12470 


CHEMICAL  WASTES  IN  THE  SEA:  NEW 
FORMS  OF  MARINE  POLLUTION, 

Rijksinstituut   voor  de   Voksgizondheid,   Utrecht 
(Netherlands).  Lab.  of  Toxicology. 
P.  A.Greve. 

Science,  Vol  173,  No  4001,  p  1021-1022,  Sep- 
tember 10,  1971.  1  fig,  1  tab,  2  ref. 

Descriptors:  'Chemical  wastes,  'Water  pollution 
sources,  'Oceans,  Waste  disposal,  Organic  com- 
pounds. Marine  fisheries.  Chlorinated  hydrocarbon 
pesticides,  Pesticide  toxicity,  Waste  identification, 
Atlantic  Ocean. 

Identifiers:  'Marine  pollution,  'North  Sea,  Ocean 
dumping. 

Pollution  of  the  open  seas  has  long  been  recognized 
as  a  serious  problem.  A  new  aspect  of  the  problem 
is  the  increasing  practice  of  dropping  drums  of 
chemical  wastes  into  the  sea,  and  also  in  shallow 
fishing  waters  like  the  North  Sea.  In  recent  years, 
80  samples  from  drums,  caught  mostly  by  Dutch 
fishermen,  were  analyzed  and  the  wastes  were 
found  to  include  lower  chlorinated  aliphatic  com- 
pounds, vinyl  esters,  chlorinated  aromatic  amines 
and  nitrocompounds,  and  the  insecticide  en- 
dosulfan.  An  experiment  is  described  for  toxicity 
using  2-week-old  guppies  and  the  results  are  sum- 
marized. One  mixture,  even  when  diluted  to  1  part 
in  1 00,000.000,  was  found  to  be  lethal  to  fish.  Plans 
are  being  made  to  clear  the  drums  from  at  least  the 
intensely  fished  areas  and  to  burn  their  contents. 
(Lang-USGS) 
W7I-I2476 


PHYSIOLOGIC-ECOLOGICAL  CHARAC- 

TERISTICS OF  SOME  DOMINANT  POPULA- 
TIONS OF  BACTERIA  AND  ACTINOMYCETES 
ISOLATED  FROM  BRACKISH  WATERS  OF 
THE  DONJA  NERETVA  RIVER  (IN  SERBO- 
CROATIAN), 

Sarajevo  Univ.  (Yugoslavia).  Inst,  of  Biology. 
Bosiljka  Ristanovic. 

Acta  Biol  Jugoslav  Ser  B  Mikrobiol.  6  (2):  253- 
259,  1969  (Russ  and  Engl  summ). 

Descriptors:    'Actinomycetes,    'Microorganisms, 
•Ecosystems,  'Saline  water,  'Rivers. 
Identifiers:  Donja-Neretva  River. 

The  relations  of  some  dominant  bacteria  and  Ac- 
tinomycete  species  to  the  different  C  and  N  sources 
as  well  as  some  ecological  factors  are  investigated. 
The  results  show  some  activities  of  these  microor- 
ganisms in  the  metabolism  of  the  ecosystem. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W7 1-1 2507 


CONTAMINATION     OF    SURFACE     WATER: 
VIROLOGICAL  ASPECTS,  (IN  ITALIAN), 

Milan  Univ.  (Italy).  Inst,  of  Hygiene. 

A.  Albano,  and  S.  De  Donate. 

Ig    Mod.    61     (11/12):    846-870.     1969.    (Engl. 

summ.). 

Identifiers:  Contamination,  Enterovirus,  Reovirus, 

Surface,  Virological,  Water. 

The  presence  and  survival  of  some  pathogenic 
viruses  (enteroviruses,  reoviruses,  etc.)  in  sewage 
and  surface  water  and  their  behavior  during  treat- 
ment procedures  is  reviewed.  Possible  explanations 
for  the  non-occurrence  of  epidemics  or  of  sporadic 
cases  due  to  the  transmission  of  these  viruses  by  the 
water  route;  the  need  for  CI  treatment  at  doses  well 
above  those  commonly  used;  and  the  need  to  find 
more  adequate  indicators  of  viral  contamination 
than  those  presently  used  are  discussed. 
Techniques  for  evaluating  viral  pollution  of  surface 
water  must  be  further  defined. --Copy right  1971, 
Biological  Abstracts,  Inc. 
W71-I2565 


HYGIENIC  SITUATION  OF  THE  COASTAL 
SEA-WATERS  OF  NORTH  SARDINIA  WITH 
REFERENCE  TO  THE  INDUSTRIAL  AND 
SEWAGE  POLLUTION,  (IN  ITALIAN), 

Sassari  Univ.  (Italy).  Istituto  di  Igiene. 
G.  Bo,  U.  Alamanni,  A.  Maida,  E.  Bianchi,  and  S. 
Pettinato. 

Ig  Mod.  61  (11/12):  823-845.  Illus.  Maps.  1969. 
(Engl.  summ.). 

Identifiers:  Arbatax,  Coastal,  Hygienic,  Industrial, 
Industry,  Mill,  North,  Paper,  Petrochemical,  Pollu- 
tion, Portotorres,  Sardinia,  Sea,  Sewage,  Situation, 
Waters. 

Sea-water  pollution  caused  by  domestic  sewage 
from  coastal  cities  and  by  industrial  waste  (particu- 
larly from  the  petrochemical  industry  at  Portorres), 
was  studied  for  2  yr.  A  high  rate  of  pollution  came 
from  Arbatax 's  paper  mill  wastes;  lesser  amounts  of 
pollutants  were  detected  from  sewage  outlets  and 
petrochemical  wastes.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W71-12567 


THE   WATER   CHEMISTRY   AND   PESTICIDE 
LEVELS  OF  UTAH  LAKE, 

Brigham    Young    Univ.,    Provo,    Utah.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  05  A. 

W7I-12585 


PREVENTION  AND  CONTROL  OF  OIL  SPILLS. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-I2588 


REMOTE  SENSING  OF  OIL  SPILLS, 

Coast  Guard,  Washington,  DC.  Office  of  Research 
and  Development. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


For  primary  bibliographic  entry  see  Field  05G. 

W71-12589 


OIL     VERSUS     OTHER     HAZARDOUS     SUB- 
STANCES, 

Environmental    Protection    Agency.    Washington, 

D.C.  Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-1259I 


PHYSICAL  PROCESSES  IN  THE  SPREAD  OF 
OIL  ON  A  WATER  SURFACE, 

Massachusetts   Inst,   of  Tech.,   Cambridge.    Fluid 
Mechanics  Lab. 
J.  A.  Fay. 

In:  Proceedings  of  Joint  Conference  on  Prevention 
and  Control  of  Oil  Spills,  June  15-17,  1971, 
Washington,  D.C;  American  Petroleum  Institute 
Publication,  Washington,  DC,  p  463-467,  1971.  6 
fig,  2  tab,  7  ref.  DOT-CG-0 1  -38 1  -A. 

Descriptors:  *Water  pollution  sources,  "Oil  wastes, 
♦Surface   waters,   *Dispersion,   Mathematical  stu- 
dies, Methology,  Forecasting,  Oil-water  interfaces, 
Oil  industry. 
Identifiers:  *Oil  spills. 

Formulae  are  recommended  for  calculating  the  ex- 
tent of  the  spread  of  oil  slicks  on  water  as  a  func- 
tion of  time.  They  are  based  on  empirical  measure- 
ments of  spreading  rates  and  analytical  and 
theoretical  studies  of  the  physical  processes  whic' 
accelerate  or  retard  the  spread  of  a  film  Both  one- 
dimensional  and  two-dimensional  (axisymmetri  I 
slicks  are  treated.  Comparisons  of  the  recom- 
mended formulae  are  made  with  the  limited 
number  of  field  observations,  both  for  the  rate  of 
spread  and  the  maximum  slick  size.  (See  also  W7  I  - 
12588)  (Woodard-USGS) 
W7I-12592 


THE  BEHAVIOR  OF  OIL  ON  WATER 
DERIVED  FROM  AIRBORNE  INFRARED  AND 
MICROWAVE  RADIOMETRIC  MEASURE- 
MENTS, 

TRW  Systems,  Houston,  Tex. 

J   M    Kennedy,  and  E.  G.  Wermund. 

In:  Proceedings  of  Joint  Conference  on  Prevention 

and    Control    of    Oil    Spills,    June     15-17,     1971, 

Washington,  D.C;  American   Petroleum   Institute 

Publication,  Washington,  DC,  p  469-477,  19717 

fig,  2  tab,  4  ref. 

Descriptors:  'Water  pollution  sources,  *Oil  wastes, 

♦Remote  sensing,  "Oil  industry,  'Surface  waters. 

Analytical    techniques.    Instrumentation,    Aircraft, 

Infrared        radiation.        Microwaves.        Tracking 

techniques. 

Identifiers:  "Oil  spills  (Tracking). 

Physical  properties  of  oil  spills  are  described,  and 
both  infrared  imagery  and  microwave  radiometry 
for  tracking  and  calculating  volumes  of  oil  spilled 
are  evaluated.  Infrared  and  microwave  methods 
can  effectively  operate  under  day/night  and  rela- 
tively bad  weather  conditions.  These  two  systems, 
when  operated  together,  can  be  used  to  locate, 
track,  and  determine  the  volume  of  oil  on  sea  sur- 
faces. In  cases  of  flowing  spills,  fair  estimates  of 
flow  rates  and  the  effectiveness  of  clean  up  opera- 
tions can  be  determined.  Also,  the  temporal  image 
(IR)  pattern  change  can  be  used  to  forecast  and 
hindcast  surface  movements  of  spills  (See  also 
W7I-I2588)  (Woodard-USGS) 
W7  1-12593 


THE  MOVEMENT  OF  OIL  SPILLS, 

New  York  Univ..  NY.,  School  of  Engineering  and 

Science. 

H.  G.  Schwart/berg. 

In    Proceedings  of  Joint  Conference  on  Prevention 

and    Control    of    Oil    Spills.    June     15-17,     1971. 

Washington.   DC;  American   Petroleum   Institute 

Publication.  Washington.  D.C,  p  489-494.  971     4 

fig,  7  ref 


Descriptors:  'Water  pollution  sources,  'Oil  wastes, 
"Oil  industry,  'Path  of  pollutants.  Surface  waters, 
Movement,  Model  studies.  Winds,  Waves  (Water,), 
Water  temperature.  Dispersion. 
Identifiers:  'Oil  spills. 

The  effects  of  winds,  waves,  and  currents,  and  the 
physical  properties  of  oil  and  water  on  the  drift 
rates  of  oil  spills  were  studied  in  tests  carried  out  in 
a  combined  water  basin  wind  tunnel.  On  calm 
water,  oil  drifted  at  a  fairly  constant  percentage  of 
the  wind  speed.  Percent  drift  varied  with  wind  tun- 
nel height.  Extrapolation  to  infinite  height  in- 
dicated that  on  calm  open  water  wind  drift  should 
be  3.7%.  Shallow  water  waves,  which  produced  no 
significant  drift  themselves,  reduced  wind  drift. 
Deep  water  waves  produced  by  the  wind  cause  sig- 
nificant drift,  complicating  wind  drift  prediction, 
but  the  magnitude  of  the  wind  wave  interaction  ef- 
fects is  not  yet  known.  Test  wind  drifts  and  current 
drifts  were  not  directly  additive.  (See  also  W71- 
12588)  (Woodard-USGS) 
W7I-I2594 


MOLLUSKS  AND  BENTH1C  ENVIRONMENTS 
IN  HILLSBOROUGH  BAY,  FLORIDA, 

Bureau   of  Commercial   Fisheries,  St    Petersburg 
Beach,  Fla.  Biological  Lab. 
For  primary  bibliographic  entry  see  Field  02L. 
W7 1-1  2600 


MERCURY  IN  THE  ENVIRONMENT, 

Committ  e    for    Environmental    Information,    St. 

Louis,  Mo. 

Terri  Aaronson. 

Environment,  Vol  13,  No  4,  p  16-23,  May  1971.  4 

fig- 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Heavy  metals,  'Industrial  wastes, 
'Environmental  effects.  Reviews,  Toxicity,  Ecolo- 
gy- 
Identifiers:  'Mercury,  'Water  pollution  (Mercu- 
ry)- 

Sources  of  mercury  in  the  environment  are 
reviewed.  Mercury  as  an  environmental  pollutant 
emerged  with  the  industrial  revolution.  Levels  of 
mercury  in  water,  as  measured  by  the  amount  con- 
tained in  fish,  began  to  increase  at  the  end  of  the 
nineteenth  century.  Water  pollution  by  mercury 
was  further  increased  in  the  beginning  of  this  cen- 
tury with  the  proliferation  of  chloralkali  plants, 
which  use  mercury  to  manufacture  industrial 
chemicals.  About  1940,  organic  mercury  com- 
pounds were  introduced  for  use  as  agricultural  fun- 
gicides, and  after  that  time  mercury  levels  in  seed- 
eating  birds  rose  dramatically.  In  spite  of  the  in- 
creasing emission  of  mercury  to  the  environment 
during  the  past  century,  the  hazards  of  mercury 
pollution  were  unknown  until  disaster  struck  in 
Japan  in  the  1950s.  This  first  disaster,  in  the  form 
of  mercury  poisoning  caused  by  eating  con- 
taminated fish,  was  unfortunately  thought  to  be  a 
strictly  local  problem.  Not  until  recently  has  the  ex- 
tent of  mercury  pollution  begun  to  be  appreciated. 
(Woodard-USGS) 
W7I-12603 


RIVER  DISCHARGE  OF  TRACE  ELEMENTS 
FROM  THE  TERRITORY  OF  THE  USSR  INTO 
MARINE  BASINS, 

Nauchno-lssledovatelskii     Gidrokhimicheskii     In- 

stitut,  Novocherkassk  (USSR). 

G.  S.  Konovalov,  and  A.  A.  Ivanova. 

Oceanolugy   (USSR),    Vol   9,   No   4,   p   482-488, 

1970.  7  p.  2  fig,  2  tab,  1  I  ref 

Descriptors:  'Water  chemistry,  'Trace  elements. 
*  Stream  flow,  'Suspended  load.  'Bed  load.  Sedi- 
mentation, Discharge  (Water),  Weathering, 
Leaching,  Aqueous  solutions.  Solutes,  Water  quali- 
ty. Hydrogeology,  Geochemistry,  Sampling. 
Identifiers:  'USSR. 


Published  data  were  used  to  calculate  the  liqu 
and  solid  discharges  of  trace  elements  into  the  M 
The  elements  studied  were  V,  Mn,  Co,  Ni,  Cu,  2 
Ag,  and  Mo.  These  discharges  are  determined  1 
the  chemical  properties  of  the  elements,  by  t 
migration  mobility,  and  by  physiographic  coru 
tions  in  river  catchments,  including  water  flo 
catchment  area  relief,  and  the  petrographic  fe 
tures  of  the  rocks  in  the  river  basin.  Because  mc 
tain  rivers  contain  much  suspended  matter,  t 
carry  trace  elements  mainly  in  solid  form.  Lowlai 
and  northern  rivers  carry  the  elements  mainly 
dissolved  form.  The  discharge  of  some  elemen 
remains  constant  during  various  hydrologic  phas 
in  all  marine  basins  This  indicates  that  the  chen 
cal  properties  of  the  elements  are  more  importa 
than  the  physiographic  conditions  in  the  basins 
determining  discharge  of  these  elements  (Knap 
USGS) 
W71-12639 


DISTRIBUTION  OF  LONG-LIVEr 

RADIONUCLIDES  AND  WATER  CIRCUL/ 
TION  IN  THE  TROPICAL  ATLANTIC, 

N.  K.  Khanaychenko. 

Oceanology  (USSR),  Vol   10,  No  2,  p  202-21 

November  1970.  9  p.  5  fig,  1  tab,  1  3  ref. 

Descriptors:  'Atlantic  Ocean,  'Ocean  circulatio 
'Radioisotopes,  'Tracers,  'Fallout,  Strontiu 
radioisotopes.  Path  of  pollutants.  Ocean  current 
Water  chemistry,  Sampling,  Distribution  patterns. 

Radioactive  substances,  including  long-live 
radionuclides  have  been  introduced  into  the  ocea 
surface  from  the  atmosphere  as  a  result  of  the 
monuclear  tests.  The  possibility  of  using  the  uneve 
distribution  of  long-lived  radionuclides  in 
ocean  to  analyze  the  dynamics  of  water,  is  e 
amined.  The  rates  of  strontium-90  concentration  i 
the  tropical  Atlantic  in  1963-1964  are  establishe 
The  irregularites  in  the  distribution  of  strontium-9 
at  the  ocean  surface  are  explained  on  the  basis  i 
these  rates  and  of  existing  views  on  the  nature  i 
water  circulation.  Deep  waters  only  slightly  coi 
taminated  well  up  off  the  northwest  coast  of  Afric 
and  at  the  periphery  of  the  Brazil  Current.  Th 
main  reason  for  the  high  concentrations  of  stront 
um-90  in  the  deep  ocean  layers  is  advective  Iran: 
port  from  the  surface  into  the  depths  of  the  oceari 
(Knapp-USGS) 
W71-12648 


ROLE  OF  MICROORGANISMS  GROWING  Ol 
OIL  IN  THE  SELF-PURIFICATION  AND  INDI] 
CATION  OF  OIL  POLLUTION  IN  THE  SEA, 
Institute     of    Biology     of    the     Southern     Seaa 
Sevastopol  (USSR). 
O.  G.  Mironov. 

Oceanology  (USSR),  Vol    10,  No  5,  p  646-65M 
1 970.  7  p.  3  fig,  2  tab,  1 7  ref. 

Descriptors:  'Oily  water,  'Biodegradation.  'Bioirn 

dicators.   Aquatic    microorganisms.   Oil,   Sewage] 

Nutrients,  Self-purification,  Sea  water.  Oxidation 

Oxygen  demand. 

Identifiers:  'Oil  spills,  'Oil  pollution,  'Hydrocarj 

bons. 

Microorganisms  isolated  from  Black  Sea  and  IndiJ 
an  Ocean  water  are  capable  of  growing  on  oil  an- 
oil  products  and  using  them  as  their  sole  source  o 
carbon  and  energy.  This  indicates  that  oil  product 
can  be  oxidized  after  reaching  the  sea  HoweveJ 
the  great  majority  of  hydrocarbon-oxidi/ing  organ] 
isms  have  demonstrated  the  ability  to  grow  not  onlj 
on  hydrocarbons  but  also  on  other  sources  of  can 
bon,  peptone  in  particular.  Consequently,  whe] 
hydrocarbon  and  nonhydrocarbon  sources  of  caw 
bon,  especially  oil  and  sewage,  enter  sea  watcn 
self-purification  from  the  organic  components  o] 
the  sewage  will  be  more  rapid  than  destruction  oj 
the  oil.  The  close  connection  between  the  presencJ 
of  hydrocarbon-oxidizing  microorganisms  and  oil 
pollution  suggests  that  this  group  of  bacteria  cas 
serve  as  an  indicator  of  oil  pollution  in  the  sea  (K) 
napp-USGS) 
W7  1-1  2656 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Sources  of  Pollution — Group  5B 


ERTICAL  DISTRIBUTION  PATTERNS  OF 
iISSOLVED  ORGANIC  CARBON  IN  SEA 
k'ATER  AND  INTERSTITIAL  SOLUTIONS, 

kademiya   Nauk   SSSR,   Moscow.   Institut  Oke- 

nologii. 

.  D.  Starikova. 

ceanology  (USSR),  Vol    10,  No  6,  p  796-807, 

)70.  I  fig,  6  tab,  18  ref. 

escriptors:  'Organic  matter,  *Sea  water,  *Dis- 
ibution  patterns,  'Connate  water.  Water  chemis- 
y,  Oxidation,  Water  analysis.  Pacific  Ocean,  Indi- 
i  Ocean,  Sampling,  Water  analysis,  Plankton, 
oductivity,  Organic  compounds, 
entifiers:  Dissolved  organic  carbon. 

om  data  on  the  content  of  dissolved  organic  car- 
>n  in  sea  water  and  interstitial  solutions  of  the 
cific  and  Indian  Oceans,  the  Black  Sea  and  the 
a  of  Azov,  the  vertical  distribution  pattern  in  the 
iter  column  and  the  sediments  (interstitial  solu- 
ms)  was  determined.  In  water  the  maximum  con- 
it  of  dissolved  C  (organic)  is  located  in  the  upper 
educing  layers  of  the  seas  and  oceans,  and  a 
:ady  decrease  with  depth  is  observed;  this  in- 
:ates  mineralization  of  the  dissolved  organic 
ittcr.  In  interstitial  solutions  of  the  upper  levels 
all  types  of  sediments,  the  average  concentration 
dissolved  C  (organic)  is  10  times  higher  than  in 
:  bottom  water.  Farther  down,  in  the  column  of 
liments  the  distribution  of  C  (organic)  follows 
3  patterns.  In  the  interstitial  solutions  of  reduced 
liments  we  observe  an  increase  in  C  (organic) 
•tically  downward;  in  the  interstitial  solutions  of 
dized  sediments,  no  increase  in  concentration  is 
served.  This  is  due  chiefly  to  the  different  condi- 
ns  (oxidizing  or  reducing)  in  which  metamor- 
sm  of  the  organic  matter  of  sediments  takes 
ce.  (Knapp-USGS) 
M-12660 


NSITY  CURRENTS  AND  TURBIDITY  CUR- 
NTS  IN  WASTE  DISPOSAL  IN  THE  OCEAN-- 
.ITERATURE  REVIEW, 

«  South  Wales  Univ.,  Kensington  (Australia), 
loot  of  Civil  Engineering. 
>.  Jenkins. 

*  South  Wales  University,  Water  Research 
•oratory  Report  No  1  19,  August  1970.  82  p,  12 
106  ref. 

fcriptors:  'Density  currents,  'Turbidity  cur- 
ls, 'Waste  disposal,  'Oceans,  Reviews,  Ocean 
rents.  Density  stratification.  Heat  flow.  Lakes, 
ervoirs.  Unsteady  flow.  Ocean  waves.  Water 
nation.  Suspended  load.  Sedimentation, 
form  flow.  Turbulent  flow.  Water  pollution. 

s  review  is  a  result  of  a  survey  of  literature  on 
sity  currents  and  turbidity  currents  and  their 
ificance  in  waste  disposal  in  the  marine  en- 
nment.  The  survey  was  carried  out  as  a  first 
in  a  program  of  research  sponsored  by  the 
:tricity  Commission  of  New  South  Wales,  Aus- 
a.  The  purpose  of  this  program  is  to  gain 
her  insight  into  the  behavior  of  turbidity  cur- 
s.  The  objectives  of  the  survey  were  to  establish 
present  state  of  knowledge  in  this  field  and  to 
tify  those  areas  in  which  knowledge  was 
ing  and  in  which  further  research  is  needed, 
report  is  intended  for  the  engineer  or  student 
ing  an  introduction  to  the  field,  the  research 
ker  contemplating  further  fields  of  research, 
the  practicing  engineer  seeking  solutions  to 
ific  problems.  Accordingly,  in  presenting  the 
:w,  the  objectives  have  been:  (  1  )  to  provide  an 
iductory  description  of  the  phenomena  in- 
ed  and  their  significance;  (2)  to  furnish  an  indi- 
>n  of  the  present  (  1970)  state  of  knowledge  in 
subject;  (3)  to  present  as  much  as  possible  of 
:xisting  knowledge  in  sufficient  detail  to  permit 
solution  of  some  specific  problems  without 
ler  reference  to  the  original  source  material; 
(4)  to  indicate  sources  of  information  relevant 
e  solution  of  further  problems.  (Knapp-USGS) 
-12665 


DISPERSION  COMPUTATION  AND  TEMPERA- 
TURE SIMULATION  FOR  THE  CONNECTICUT 
RIVER  ESTUARY  BY  MATHEMATICAL 
MODEL, 

Geological  Survey,  Hartford,  Conn. 
L.  A.  Weiss. 

All  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
ton, DC.  20402,  Price  $3.50.  In:  Geological  Sur- 
vey Research  1971,  Chapter  B,  Professional  Paper 
750-B,  p  B2 1  1 -B2  1 7,  1 97  1 .  5  fig,  2  tab,  4  ref. 

Descriptors:  'Dispersion,  'Heated  water,  'Mathe- 
matical models,  'Thermal  pollution,  'Estuaries, 
Nuclear  powerplants,  Connecticut,  Water  tem- 
perature. Path  of  pollutants,  Streamflow,  Discharge 
(Water),  Water  levels. 

Identifiers:  'Haddam  Neck  (Connecticut),  Con- 
necticut River. 

The  dispersive  properties  of  the  Connecticut  River 
at  Haddam  Neck,  Conn.,  were  evaluated  and  simu- 
lated for  short  time  intervals  by  a  one-dimensional 
mathematical  model.  The  model  is  based  on  a  ther- 
mal survey  made  on  September  9,  1968,  at  the 
Connecticut  Yankee  Atomic  Power  Co.  plant  at 
Haddam  Neck.  Recorded  plant-effluent  tempera- 
tures, stream  temperatures,  wind  speed,  net  solar 
radiation,  psychrometcr  data,  air  pressure,  and 
river  stage  are  input  data  for  the  one-dtion-disper- 
sion  model.  The  longitudinal  dispersion  coeffi- 
cients varied  from  near  zero  to  3,000  sq  ft  per  sec 
during  a  tidal  cycle,  showing  that  the  dispersion 
coefficient  varies  directly  with  tidal  flow.  The 
model  was  able  to  predict  temperatures  at  two 
downstream  cross  sections  within  1  deg  Celsius 
(Knapp-USGS) 
W71-I2673 


EFFECTS  OF  URBANIZATION  ON  SEDIMENT 
TRANSPORT  IN  BEL  PRE  CREEK  BASIN, 
MARYLAND, 

Geological  Survey,  College  Park,  Md. 

For  primary  bibliographic  entry  see  Field  04C. 

W71-I2674 


A  MICROBIOLOGICAL  AND  CHEMICAL  IN- 
VESTIGATION OF  EFFECTS  OF  MULTIPLE 
USE  ON  WATER  QUALITY  OF  HIGH  MOUN- 
TAIN WATERSHEDS, 

Montana    State     Univ.,     Bozeman.     Joint     Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-12690 


MICROBIOLOGICAL   STUDIES   IN    AN    OPEN 
AND  A  CLOSED  WATERSHED, 

Montana    State     Univ.,    Bozeman,    Joint    Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-1269I 


ENVIRONMENTAL  FACTORS  IN  COASTAL 
AND  ESTUARINE  WATERS,  BIBLIOGRAPHIC 
SERIES  -  VOLUME  I,  COAST  OF  OREGON, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  02L. 

W7I-I2704 


ENVIRONMENTAL  FACTORS  IN  COASTAL 
AND  ESTUARINE  WATERS,  BIBLIOGRAPHIC 
SERIES  -  VOLUME  II,  COAST  OF  WASHING- 
TON, 

Pacific  Northwest  Water  Lab..  Corvallis,  Oreg. 
For  primary  bibliographic  entry  see  Field  02L. 
W71-12705 


THE  USE  OF  SERRATIA  INDICA  AND  BACIL- 
LUS SUBTILIS  VAR.  NIGER  SPORES  FOR 
TRACING  SEWAGE  DISPERSION  IN  THE  SEA, 
Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 
E.  B.  Pike,  A.  W.  J.  Button,  and  D.  J.  Gould. 


Journal  of  Applied  Bacteriology,  32,  p  206-216, 
1969.  2  tab,  4  fig,  15  ref. 

Descriptors:  'Sewage  effluents,  'Dispersion,  'Sea 
water,  'Bacteria,  'Spores,  Tracer,  Mortality, 
Water  pollution  sources,  'Path  of  pollutants.  Out- 
lets. 

Experiments  were  conducted  at  2  coastal  sites  to 
evaluate  the  suitability  of  Serratia  indica  and  spores 
of  Bacillus  subtilis  var.  niger  for  tracing  offshore 
and  longshore  dispersion  of  sewage  released  from 
submarine  outfalls.  Neither  organism  was  found  in 
the  waters  studied  prior  to  experimental  releases.  S. 
indica  disperses  in  a  similar  fashion  to  coli- 
aerogenes  bacteria.  Both  tracer  organisms  were 
killed  rapidly  in  seawater  exposed  to  sunlight,  but 
their  mortality  kinetics  differed.  Spores  dispersed 
offshore  similarly  to  K82Br  and  to  S.  indica; 
because  of  this  and  their  stability,  it  was  thought 
that  they  could  be  used  to  measure  physical  dilu- 
tion independent  of  mortality.  Continuous  release 
of  S.  indica  into  the  sea  is  suitable  for  measuring 
the  pollution  field  around  an  outfall;  adding  single 
dose  of  either  tracer  yields  information  on  disper- 
sion processes  and  transit  times  to  shore.  (Goess- 
ling-Tcxas) 
W7I-12722 


AN  INVESTIGATION  OF  THE  POTENTIAL 
PROBLEM  OF  INCREASING  BORON  CONCEN- 
TRATIONS IN  RIVERS  AND  WATER  COUR- 
SES, 

Water  Pollution   Research   Lab.,  Stevenage   (En- 
gland). 
A.  Waggott. 

Water  Research,  Water  Pollution  Research 
Laboratory  Reprint  No.  573,  1969,  Vol  3  p  749- 
765.  4  fig,  I  1  tab,  40  ref. 

Descriptors:    'Water   pollution   sources,    'Boron, 

'Toxicity,    Analytical    techniques.    Waste    water 

treatment,     'Pollutant     identification.     Pollution 

abatement. 

Identifiers:  Borax,  Boric  acid. 

Sources  of  pollution  by  boron  are  considered  and  a 
brief  account  of  the  chemical  properties  of  borax 
and  boric  acid  is  given.  The  literature  dealing  with 
boron  toxicity  in  relation  to  water  pollution  is  sum- 
marized. Methods  for  determining  boron  in  natural 
waters  are  discussed  and  experiments  to  test  the  ap- 
plication of  one  of  them  to  sewage  and  sewage  ef- 
fluents are  described.  Results  of  determination  of 
boron  in  surface  waters,  sewages,  sewage  effluents, 
and  industrial  effluents  are  given  and  discussed. 
The  insignificant  removal  of  boron  from  sewage 
during  normal  treatment  is  demonstrated  and  other 
methods  for  reducing  the  boron  content  of  waters 
are  considered.  It  is  concluded  that  the  boron  con- 
centrations at  present  found  in  surface  waters  in 
the  United  Kingdom  do  not  present  an  immediate 
toxicity  problem.  (Goessling-Texas) 
W71-12724 


ORGANO-CHLORINE        INSECTICIDES         IN 
WATER-PART  II, 

Water  Pollution   Research   Lab.,  Stevenage   (En- 
gland). 
For  primary  bibliographic  entry  see  Field  05A 

W7  1-12733 


RADIOTRACER  DISPERSION  STUDIES  IN  THE 
VICINITY  OF  A  SEWER  OUTFALL, 

Water  Pollution  Research  Labs.,  Stevenage  (En- 
gland). 

M.  J.  Barrett,  A.  R.  Agg,  and  D.  Munro. 
Proceedings.    International    Conference    on    Ad- 
vances in  Water  Pollution  Research,  4th,  Prague 
1969.    14  p.  7  fig,  2  tab,  6  ref.  Water  Pollution 
Research  Laboratory  Reprint  No.  580. 

Descriptors:  'Sewage  effluents,  'Mathematical 
model,  'Dispersion,  'Radioisotopes,  Water  pollu- 
tion sources,  'Path  of  pollutants.  Outlets,  Diffu- 
sion. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  of  Pollution 


Identifiers:  Fickian  diffusion,  Gamma  scintillation 
counters. 

A  dispersion  study  was  conducted  for  two  succes- 
sive summers  in  the  vicinity  of  a  sewage  outfall 
some  400  m.  offshore.  The  shoreline  in  the  area 
was  nearly  straight  and  the  sea-bed  gradient  fairly 
uniform.  Bromine-82  was  used  as  the  radio-tracer 
in  quantities  ranging  from  1 16  to  500  mCi.  Specific 
gravity  of  the  addition  was  adjusted  with  methyl  al- 
cohol. Dispersion  was  traced  through  the  use  of 
gamma  scintillation  counters.  Values  for  the 
Joseph  and  Sendners  modification  of  the  classical 
Fickian  diffusion  equation  were  determined  and 
tested.  Fair  agreement  between  predicted  and  ob- 
served values  was  obtained.  Wind  induced  currents 
had  a  marked  effect  on  the  dispersion  of  the 
radiotracer.  (Goessling-Texas) 
W71-12734 


WATER  POLLUTION  -  1970,  PART  3. 

United  States  Senate  Committee  on  Public  Works, 

Washington,  D.C.  Subcommittee  on  Air  and  Water 

Pollution. 

For  primary  bibliographic  entry  see  Field  05G. 

W7 1-12767 


WATER  POLLUTION-1970  PART  4. 

For  primary  bibliographic  entry  see  Field  0SG. 
W7I-12768 


MATHEMATICAL  SIMULATION  OF  DISPER- 
SION OF  POLLUTANTS  IN  A  LAKE  WITH  ICE 
COVER, 

Calgary  Univ.  (Alberta).  Dept.  of  Chemical  En- 
gineering. 

J.  Stanislav,  and  M.  F.  Mohtadi. 
Water  Research,  Vol  5,  No  7,  p  401-412,  July 
197 1.7  fig,  23  ref. 

Descriptors:  *Path  of  pollutants,  "Iced  lakes, 
•Dispersion,  *Mathematical  models,  "Simulation 
analysis.  Currents  (Water),  Water  circulation, 
Water  pollution  effects.  Mass  transfer.  Convection, 
Water  temperature.  Computer  programs. 

Mathematical  simulation  was  used  to  predict  the 
mode  of  dispersion  of  a  pollutant  stream  entering  a 
lake.  The  model  is  based  on  simplifying  assump- 
tions but  it  is  versatile  enough  to  allow  the  mag- 
nitude of  dimensionless  parameters,  source  terms 
and  boundary  and  initial  conditions  to  be  altered. 
By  imposing  a  laminar  velocity  distribution  on  the 
system  the  model  can  be  used  to  simulate  the 
dispersion  pattern  in  a  lake  where  there  is  a  slow 
bulk  flow.  The  method  can  be  employed  as  a  useful 
tool  for  the  predictions  of  the  extent  of  pollution  in 
a  lake.  (Knapp-USGS) 
W7I-12797 


A  DISPERSION  MODEL  FOR  A  QUANTITA- 
TIVE STUDY  OF  A  GROUNDWATER  POLLU- 
TION BY  SALT, 

National  School  of  the  Bridges  and  Roads,  Paris 

(France). 

J.  J.  Fried,  and  P.  O.  Ungemach. 

Water  Research,  Vol  5,  No   7,  p  491-495,  July 

1971.  4  fig,  I  append. 

Descriptors:  'Mathematical  models,  'Path  of  pol- 
lutants, 'Saline  water,  'Salts,  'Mine  wastes. 
Groundwater  movement,  Permeability,  Malen- 
claves.  Saline  water-freshwater  interfaces.  Disper- 
sion, Water  quality. 
Identifiers:  Potash  mining,  Alsace  (France). 

Potash  mining  in  Southern  Alsace  has  created  a 
great  amount  of  salt  wastes  composed  of  NaCI 
(85%)  and  clays  (15%).  For  many  years  these 
wastes  have  been  piled  in  dumps  in  almost  direct 
contact  with  the  water  table  below.  The  old  dumps 
still  remain  and,  through  rain  water  infiltration, 
pollute  the  aquifer.  Geophysical  and  chemical  mea- 
surements yield  a  description  of  the  present  state  of 
pollution;   to   predict   the   evolution   in   time   and 


space  of  the  contaminated  zone,  a  mathematical 
model  takes  into  account  the  miscible  displace- 
ment of  sweet  water  by  salt  water  and  gravity  ef- 
fects due  to  the  high  salt  concentration.  (Knapp- 
USGS) 
W7 1 -12798 


THE  RESTORATION  OF  BEACHES  CON- 
TAMINATED BY  OIL  IN  CHEDABUCTO  BAY, 
NOVA  SCOTIA, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Marine  Sciences  Branch. 
For  primary  bibliographic  entry  see  Field  0SG. 
W7 1-1 2802 


UPTAKE  OF  MANGANESE-54  BY  A 
BENTONITE  CLAY  IN  SEA  WATER, 

R.  E.  Smith,  and  J.  D.  Gassaway. 
Proceedings  of  the  International  Clay  Conference, 
September  5-10,  1969,  Tokyo,  Japan,  Volume  1; 
Israel   Universities  Press,  Jerusalem,   p   613-617, 
1969.  1  fig,  2  tab,  6  ref. 

Descriptors:  'Water  pollution  sources,  'Radioac- 
tive wastes,  'Radioactive  waste  disposal,  'Clays, 
'Saline  water,  Bentonite,  Manganese,  Analytical 
techniques,  Water  pollution  control, 

Radioisotopes,  Ion  exchange. 
Identifiers:  *Manganese-54. 

A  bentonite  clay  was  mixed  with  a  seawater  sample 
containing  the  radionuclide  Mn-54  for  different 
time  periods  ranging  from  5  to  120  mins.  The  up- 
take of  the  Mn-54  by  bentonite  gave  a  typical 
Langmuir  curve  which  approached  equilibrium  at 
1 20  mins.  During  the  experiments,  a  centrifugation 
time  of  20  to  30  mins.  was  required  for  the  extrac- 
tion of  the  bentonite.  (Woodard-USGS) 
W71-12823 


EFFECT  OF  MIXING  ON  OXYGEN  UPTAKE 
RATE  OF  ESTUARINE  BOTTOM  DEPOSITS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  En- 
gineering. 

D.  C.  Martin,  and  D.  A.  Bella. 

Journal  Water  Pollution  Control  Federation,  Vol 
43,  No  9,  p  1865-1876,  September  1971.  8  fig,  3 
tab,  17  ref.  FWPCA  Grant  16070  DGO. 

Descriptors:  'Bottom  sediments,  'Estuaries,  'Ox- 
ygen demand,  'Biodegradation,  Biochemical  ox- 
ygen demand,  Benthos,  Water  chemistry.  Path  of 
pollutants.  Mud-water  interfaces.  Sediment-water 
interfaces. 
Identifiers:  Oxygen  uptake. 

In  a  study  of  the  oxygen  uptake  of  estuarine  bottom 
deposits,  core  samples  were  collected  in  sampling 
tubes  in  a  manner  that  minimized  disturbance  of 
the  samples,  and  uptake  rates  were  measured  under 
laboratory  conditions  and  with  various  degrees  of 
mixing.  Higher  levels  of  mixing  resulted  in  higher 
oxygen-uptake  rates.  Oxygen-uptake  rate  was 
primarily  the  result  of  release  of  biodegradable  sub- 
stances from  bottom  material  into  overlying  water. 
Oxygen  demand  of  benthic  gases  seemed  small. 
Depth  of  deposit,  from  5  to  30  cm,  had  no  effect  on 
uptake.  Change  in  concentration  of  matter 
suspended  from  surface  of  deposits  had  no  ap- 
parent effect  on  the  uptake  rate  of  overlying 
waters.  (Knapp-USGS) 
W7I-12835 


OIL  POLLUTION. 

Environmental   Protection    Agency,   Edison,   N.J. 

Water  Quality  Lab. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-I2836 


UNSTEADY  SPREAD  OF  BUOYANT  SURFACE 
DISCHARGE, 

Memorial  Univ.  of  Newfoundland,  St.  John's.  Dept. 

of  Engineering. 

J.J.Sharp. 


ASCE  Proceedings,  Journal  of  the  Hydraulics  D 
won.  Vol  97,  No  HY-9,  Paper  8396,  p  1471-14 
September  1 97 1 .  1 0  fig,  4  tab,  20  ref,  append. 

Descriptors    'Mixing,  'Jets,  'Path  of  pollutai 
'Hydraulic  models,  Hydraulic  similitude,  Mo 
studies.  Viscosity. 
Identifiers:  Buoyant  jets. 

A  study  was  made  of  the  spread  which  results  fr 
the  discharge  of  a  buoyant  effluent  at  the  free  i 
face.  Similitude  methods  were  applied  to  deve 
functional  equations  for  rate  of  spread,  concern 
tion,  and  shape,  and  experimental  data  are  gr 
for  the  rate  of  spread.  Previously  published  d 
demonstrate  the  validity  of  the  derived  equatr 
and  show  how  comprehensive  mixing  diagrams  < 
be  prepared  by  logical  experimentation.  Meth« 
of  choosing  scales  for  hydraulic  models  are  c 
sidered,  as  well  as  the  effect  of  viscous  influence 
the  available  choice  of  methods.  ( Knapp-USGS) 
W71-12839 


THE  UPTAKE  AND  DISTRIBUTION  OF  M> 
GANESE-54  BY  CHARA  BRAUNII  IN  A  FREi 
WATER  SYSTEM, 

Tufts-Delta  Health  Center,  Mound  Bayou,  Miss. 

Andrew  James,  James  Kereiakes,  and  Pasquale  \ 

Scarpino. 

J  Environ  Health.  32  (3):  312-315.  Illus.  1969. 

Identifiers:    Chara-Braunii,     Distribution,     Fre 

Manganese-54,  System,  Uptake,  Water. 

Results  of  this  study  support  Chara  as  an  indica 
of  radioactive  contamination  in  freshwater  systei 
Criteria  for  an  ideal  indicator  entity  in  a  biologi 
system  are  discussed.-- Copyright  1971,  Biologi 
Abstracts,  Inc. 
W7 1-1 2924 


SEWER  AND  DRAIN  SWABBING  AS  A  MEA 
OF  INVESTIGATING  SALMONELLOSIS, 

University  Hospital  of  Wales,  Cardiff. 

R.  W.  S.  Harvey,  and  T.  H.  Price. 

J  Hyg.  68  (4):  61 1-624,  1970. 

Identifiers:    Cardiff,    Drain,    Food,    Human,    I 

Potential,  Poultry,  Salmonellosis,  Sewer,  Swabbi 

United-Kingdom,  Vector,  Wales. 

The  use  of  gauze  swabs  in  drains  or  sewers  to  cl; 
fy  the  path  followed  by  a  Salmonella  from  source 
human  host  is  reviewed  in  the  light  of  experiei 
gained  in  Cardiff  over  15  yr.  This  period  sav 
marked  change  in  attitudes  to  Salmon) 
epidemiology,  in  that  infected  food  is  now  regarc 
as  of  greater  importance  than  infected  food  h 
dlers.  In  these  15  yr,  butchers,  abattoirs  i 
knackers'  yards,  markets  and  bakehouses  w 
monitored.  In  the  bakehouse  survey,  staff  infect 
was  demonstrated  by  sewage  examination.  Sewi 
investigation  was  also  used  to  show  frequent  en 
of  salmonellas  into  households.  The  area  was  ca 
fully  chosen  to  exclude  salmonellas  from  industi 
sources  and  shops.  The  frequent  finding  of  inf 
tion  in  this  sewage  implies  that  a  commonly  c< 
sumed  heavily  infected  food  item  is  involved.  1 
wide  range  of  serotypes  isolated  suggests  an  anil 
usually  fed  on  infected  animal  feed.  Poultry  : 
pigs  are  put  forward  as  animals  liable  to  spread  < 
monellosis  to  man.  Clarification  of  the  Salmon* 
pathway  may  eventually  lead  to  measures  likely 
prevent  the  transmission  of  infection  to  man.  Swi 
placed  in  abattoir  drains  serve  as  an  economi 
method  of  obtaining  warning  of  a  persistent  bui 
up  of  contamination.  The  persistence  of  a  serotj 
in  an  abattoir  is  not  infrequently  followed 
human  infection. -Copyright  1971,  Biological/ 
stracts,  Inc. 
W71-12935 


INTRATYPIC  DIFFERENTIATION  i 

POLIOVIRUS  STRAINS  ISOLATED  FR( 
SEWAGE:  CONSEQUENCES  FOR  THE  PR* 
TICE  OF  ORAL  VACCINATION, 

Institut    I'u ci    Mcdizinische    Mikrobiologie,    Esi 

(Germany). 

E.  Kuwert,  P.  G.  Hoeher,  and  C.  A.  Primavesi. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


itralbl  Bakteriol  Parasitenk  Infektionskrankh 
tAbtlOrig.215(l):  16-25,  1970  (Engl  summ). 
ntifiers:  Children,  Differentiation,  Epidemic,  In- 
,  Isolated,  Oral,  Poliovirus,  Sewage,  Strains, 
)ic.  Vaccination. 

rty-five  poliovirus  strains  isolated  from  sewage 
:s  before,  during  and  after  the  outbreak  of  a 
ill  poliomyelitis  (type  1 )  epidemic  in  Gelsen- 
:hen-Essen  in  1968  were  characterized  by  3  dif- 
»nt  methods  of  intratypic  differentiation  (rct/40 
;  -,  MSand  seromarker),  and  the  results  corre- 
:d  to  the  course  of  the  disease  and  its  control  by 

I  vaccination.  Virulent  poliovirus,  type  1 ,  could 
isolated  9  days  before  the  1st  clinical  case 
ame  evident.  A  total  of  22  children  aged  1-14  yr 

I I  adult  with  no  previous  vaccination  record  ex- 
ited neurological  symptoms  which  slowed  down 
lificantly  after  trivalent  oral  emergency  vaccina- 
i.  The  last  neurological  case  occurred  2-3  wk 
:r  the  beginning  of  the  vaccination  campaign, 
valent  oral  vaccination  proved  highly  effective 
control  of  the  disease.  Observations  emphasize 
value  of  isolation  and  intratypic  characteriza- 

i  of  poliovirus  strains  from  sewage  lines  as  a 
ent  tool  in  the  poliomyelitis  surveillance  pro- 
m  Regular  control  of  sewage  during  summer- 
e  and  fall  affords  early  recognition  of  an  im- 
lent  poliomyelitis  epidemic.  Emergency  oral 
cination  should  be  performed  as  soon  as  possi- 
after  the  occurrence  of  only  1  clinical  case  and 
eated  isolation  of  virulent  virus  from  sewage 
s. -Copyright  1971,  Biological  Abstracts,  Inc. 
1-12936 


GANIC      MATERIALS      DECOMPOSITION 

DM  HILL  SOILS  AND  PASTURES:  IV.  EF- 

CTS      OF      MOISTURE      CONTENT      ON 

NERALIZATION   OF  CARBON,  NITROGEN 

D  PHOSPHORUS  FROM   PLANT  MATERI- 

S  AND  SHEEP  FAECES, 

I  Farming  Research  Organization,   Edinburgh 

otland). 

J.  S.  Floate. 

I  Biol  Biochem.  2  (4):  275-283,  Illus,  1970. 

ntifiers:  Accumulation,  Agrostis-M,  Ammonia, 

imonium,  Carbon,  Decomposition,  DI,  Evolu- 

i.  Faeces,  Festuca-M,  Gaseous,  Hill,  Materials, 

leralization.  Moisture,  Nardus-M,  Nitrogen,  Or- 

ic,  Oxide,  Pastures,  Phosphorus,  Plant,  Sheep, 


nation  in  moisture  content  resulted  in  minor 
nges  in  the  evolution  of  C02  during  the  incuba- 
i  of  plant  materials  and  sheep  feces  from  Nardus 

1  Agrostis-Festuca  hill  pastures.  After  12  wk  less 

2  was  produced  at  25%  moisture-holding 
iacity  (MHC)  than  at  50  or  100%  MHC. 
leral-N  production  from  plant  materials  was  lit- 
affected  by  moisture  but  with  sheep  feces,  the 
umulation  of  ammonium,  and  the  evolution  of 
eous  ammonia  were  greatest  at  100%  MHC.  At 
h  MHC  the  production  of  mineral-N  from  feces 
>  almost  completely  inhibited.  The  immobiliza- 
i  of  P  by  plant  materials  was  reduced  at  25% 
IC  and  mineral-P  production  from  sheep  feces 
i  slightly  enhanced. -Copyright  1971,  Biological 
stracts,  Inc. 

1-12938 


E  INFLUENCE  OF  MOISTURE  ON  THE 
RUCTURE  AND  QUALITY  OF  NH4N03- 
ILLS, 

yal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept.  of 

:mical  Technology. 

rister  Sjolin. 

grFoodChem.  19  ( 1 ):  83-95,  Illus,  1971. 

ntifiers:    Ammonium,   Dimensional,   Fertilizer, 

isture.  Nitrate,  Prills,  Stability,  Structure. 

study  was  made  of  high  density  ammonium 
•ate  prills  with  additives  of  1  wt%  AI2  (S04)3 
1  2  wt%  Mg  (N03)2.  The  additives  are  not 
nogeneously  located  in  the  prills.  The  Mg 
03)2  additive  is  located  in  veins  between  the 
stallites  and  contains  2  to  6  moles  of  water  of 
stallization.  The  AI2  (S04)3  additive  is  located 
small  aggregates,  diameter  1  to  10  micro,  with 


the  formula  A12  (S04)3  (NH4)2  (OH)2  (H20)6- 
10.  The  better  dimensional  stability  is  principally 
due  to  the  additive  taking  up  moisture  from  the  sur- 
rounding ammonium  nitrate  bulk  which  results  in  a 
water-content  low  enough  (less  than  0.01%)  to 
prevent  phase  transitions  at  32  deg  C.~ Copyright 
1 97 1 ,  Biological  Abstracts,  Inc. 
W71-12939 


POLYNUCLEAR      AROMATIC      HYDROCAR- 
BONS IN  THE  WATER  ENVIRONMENT, 

Pittsburgh  Univ.,  Pa.  Graduate  School  of  Public 
Health. 

Julian  B.  Andelman,  and  Michael  J.  Suess. 
Bull  W  H  O.  43  ( 3 ):  479-508.  1 970.  ( Fr.  summ. ). 
Identifiers:  Animal,  Aromatic,  Benzpyrene,  Car- 
bons, Carcinogen,  Environment,  Human,  Hydro, 
Nuclear,  Plant,  Poly,  Water. 

Many  poly  nuclear  aromatic  hydrocarbons  (PAH) 
are  known  to  be  carcinogenic  to  animals  and 
probably  to  man.  Carcinogenic  and  noncar- 
cinogenic  PAH  in  the  water  environment  are 
reviewed,  with  emphasis  on  3,4-benzpyrene  (BP) 
because  it  is  ubiquitous,  is  1  of  the  most  potent  car- 
cinogens and  is  widely  studied.  Although  PAH  are 
formed  in  combustion  and  other  high-temperature 
processes,  there  is  also  evidence  for  their  en- 
dogenous formation  in  plants,  which  may  explain 
their  ubiquity  therein.  Although  the  solubility  of 
these  compounds  in  pure  water  is  very  low,  they 
may  be  solubilized  by  such  materials  as  detergents 
or  they  may  otherwise  occur  in  aqueous  solution 
associated  with  or  adsorbed  on  to  a  variety  of  col- 
loidal materials  or  biota,  and  thereby  be  trans- 
ported through  the  water  environment.  A  notable 
characteristic  of  PAH  is  their  sensitivity  to  light. 
PAH  were  found  in  industrial  and  municipal  waste 
effluents,  and  occur  in  soils,  groundwaters  and  sur- 
face waters,  their  sediments  and  biota.  With  the  ex- 
ception of  filtration  or  sorption  by  activated  car- 
bon, conventional  water  treatment  processes  do 
not  efficiently  remove  them,  and  they  were  found 
in  domestic  water  supplies.  Because  of  the  ubiquity 
of  PAH  in  the  environment,  it  is  impossible  to 
completely  prevent  man's  exposure  to  them.  Their 
surveillance  should  be  continued  and  their  concen- 
trations in  the  environment  should  be  reduced 
where  practicable. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W7I-12977 


PORTABLE  DRILLING  CORP  V.  GUINN 
(DAMAGE  TO  AGRICULTURAL  LAND  FROM 
ADJACENT  OIL  WELL). 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-1 3000 


INTERNATIONAL  COOPERATIVE  STUDY  OF 
ORGANOCHLORINE  PESTICIDE  RESIDUES  IN 
TERRESTRIAL  AND  AQUATIC  WILDLIFE, 
1967/1968, 

Freshwater  Fisheries  Lab.,  Pitlochry  (Scotland). 
A.  V.  Holden. 

Pestic  Monit  J.  4(3):  117-135.  1970. 
Identifiers:  Aquatic,  Chicken,  Chlorine,  Clupea- 
Sprattus,  Contamination,  Cooperative,  Dogfish, 
Egg,  Environmental,  Homogenates,  International, 
Mussel,  Organo,  Pesticide,  Pike,  Residues, 
Sampling,  Starling,  Terrestrial,  Wildlife. 

A  two-part  collaborative  study  of  organochlorine 
residues  in  wildlife  was  carried  out  by  1 7  laborato- 
ries in  1  1  countries.  The  1st  part  involved  the  anal- 
ysis of  4  test  samples  containing  organochlorine 
residues;  I  sample  was  a  solution  of  standard 
chemicals,  while  the  other  three  were  cod-liver  oil, 
chicken  egg,  and  sprat  (Clupea-sprattus) 
homogenate.  This  part  provided  a  basis  for  com- 
parison of  the  relative  efficiency  and  accuracy  of 
the  laboratories  in  residue  analysis.  The  2nd  part  of 
the  program  consisted  of  the  sampling  and  analysis 
of  four  species  of  wildlife  from  areas  believed  to  be 
free  of  pesticide  usage  in  each  country.  The  results 
indicate  the  degree  of  background  contamination 
of  the  environment,  as  exemplified  by  the  species 


selected,  which  were  the  starling,  pike,  marine 
mussel,  and  dogfish.  The  range  of  variation  of 
residues  among  individuals  of  a  natural  population 
is  much  larger  than  that  due  to  analytical  errors  or 
to  differences  between  laboratories.  Distributions 
within  populations  are  non-Gaussian,  necessitating 
large  samples  for  the  detection  of  relatively  small 
interpopulation  differences.—Copyright  1971, 
Biological  Abstracts,  Inc. 
W7 1-1 3029 


POLLUTION  FROM  ABANDONED  MINES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13033 


CAUSES    OF   OIL    SPILLS    FROM    SHIPS    IN 
PORT, 

California  Dept.  of  Fish  and  Game,  Sacramento. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-13059 


SOURCES  AND  BIODEGRADATION  OF  CAR- 
CINOGENIC HYDROCARBONS, 

Scripps  Institution  of  Oceanography,  San  Diego, 

Calif. 

For  primary  bibliographic  entry  see  Field  05G. 

W7 1-1 3085 


A  HOT  WATER  FLUIDIZATION  PROCESS  FOR 
CLEANING  OIL-CONTAMINATED  BEACH 
SAND, 

California  Univ.,  Santa  Barbara;  and  Standard  Oil 
Co.  of  California,  San  Francisco. 
For  primary  bibliographic  entry  see  Field  05G. 
W7 1-1 3093 


5C.  Effects  of  Pollution 


MODEL  STUDY  TO  PREDICT  SALT  DISTRIBU- 
TION AND  CONCENTRATION  OF  WATER  IN 
SOIL  PROFILES, 

New  Mexico  State  Univ.,  University  Park.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-I2247 


BIOLOGICAL  EFFECTS  OF  OIL  POLLUTION 
IN  THE  SANTA  BARBARA  CHANNEL, 

University  of  Southern  California,  Los  Angeles. 
Dale  Straughan. 

Coastal  Research  Notes,  Vol  3,  No  5,p  I  1-17,  June 
1971.  7  p,  20ref. 

Descriptors:  *Water  pollution  effects,  *Oily  water, 
•Ecology,  'Environmental  effects,  "California, 
Biological  properties,  Surface  waters,  Bays,  Chan- 
nels, Investigations,  Plankton,  Benthos,  Fish,  Birds. 
Identifiers:  *  Oil  spills  (Santa  Barbara  Channel). 

An  investigation  was  made  to  assess  the  effects  on 
marine  life  of  the  oilwell  blowout  which  occurred 
in  the  Santa  Barbara  Channel  in  January  1 969.  The 
study  was  continued  over  a  twelve  month  period  to 
determine  not  only  the  immediate  effects  of  the  oil 
pollution  but  also  possible  longer-term  hazards. 
The  area  has  numerous  natural  oil  seeps  and  the  oil 
spill  occurred  during  a  period  of  abnormally  heavy 
rains.  These  factors,  as  well  as  human  activity  on 
the  beaches,  complicated  interpretation  of  the 
results  of  the  study.  Three  main  points  emerge  from 
assessment  of  the  data:  ( 1 )  It  is  often  difficult  to 
isolate  the  effects  of  oil  pollution  from  other 
phenomena.  (2)  Damage  to  flora  and  fauna  in  the 
Santa  Barbara  Channel  was  much  less  than  pre- 
dicted. (3)  The  area  is  recovering  well.  (Woodard- 
USGS) 
W71-12262 


OCEAN  DUMPING.  A  NATIONAL  POLICY. 

Council  on   Environmental  Quality,  Washington, 
DC. 
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For  sale  by  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402.  Prince  $10.55.  A  Report  to  the  President, 
October  1 970.  45  p,  4  fig,  1 8  tab,  72  ref,  2  append. 

Descriptors:  'Waste  disposal,  'Sewage  disposal, 
'Disposal,  'Waste  dumps,  'Water  pollution  con- 
trol, 'Pollution  abatement,  'Water  allocation  (Pol- 
icy), 'Water  policy,  Waste  assimilative  capacity, 
Water  utilization.  Ultimate  disposal,  Reasonable 
use,  Environmental  sanitation,  Public  health, 
Water  resources,  Oceans. 
Identifiers:  Dumping,  Recommendations. 

This  report  was  made  persuant  to  President  Nixon's 
April  15,  1970  message  to  the  Congress,  in  which 
he  ordered  a  comprehensive  study  to  result  in 
research  and  in  legislative  and  administrative 
recommendations  relative  to  ocean  dumping.  The 
report  discusses  the  sites,  amounts,  composition 
and  effects  of  these  wastes  on  the  marine  environ- 
ment. Alternatives  to  this  dumping  are  outlined  in 
terms  of  costs,  availability  and  effectiveness,  and 
international  implications  of  ocean  dumping  are 
considered.  State  and  federal  agencies  and  other 
authorities  that  deal  with  specific  aspects  of  dump- 
ing are  reviewed.  The  council  recommends  strict 
regulation  of  dumping  practices  and  increased 
research  into  the  effects  of  pollutants.  (LeGore- 
Washington) 
W71-I2295 


THE  EFFECT  OF  A  SUBLETHAL  CONCEN- 
TRATION OF  LAS  ON  THE  ACUTE  TOXICITY 
OF  VARIOUS  PHOSPHATE  PESTICIDES  TO 
THE  FATHEAD  MINNOW  (PIMEPHALES 
PROMELAS  RAFINESQUE), 
Syracuse  Univ.,  Research  Corp.,  N.Y.  Life 
Sciences  Div. 

J.  M.  Solon,  and  J.  H.  Nair,  III. 
Bulletin  of  Environmental  Contamination  and  Tox- 
icology, Vol  5,  No  5,  1970.  4  tab,  5  ref.  NIH  Grant 
no.  ES002 13-03. 

Descriptors:  'Pesticides,  'Organophosphorous 
pesticides,  'Pesticide  toxicity,  'Alkylbenzene  sul- 
fonates, 'Surfactants,  'Water  pollution  effects, 
Bioassay,  Agricultural  chemicals,  Lethal  limit. 
Pesticide  kinetics.  Minnows,  Fish  physiology,  Fish 
diseases.  Detergents,  Chlorinated  hydrocarbon 
pesticides. 

Identifiers:  'Synergism,  'Antagonism,  Parathion, 
Methyl  parathion,  Ronnel,  Dicapthon,  Guthion, 
Trithion,  EPN,  Trichloronat,  Pimephales  sp. 

Continuous  flow  bioassays  were  run  to  challenge 
fathead  minnows  (Pimephales  promelas)  with  eight 
phosphorous  insecticides,  both  in  the  presence  and 
in  the  absence  of  linear  alkyl  benzene  sulfonate  de- 
tergent (LAS).  The  pesticides  used  were  from  the 
phosphorothionate  (parathion,  methyl  parathion, 
ronnel,  dicapthon),  the  phosphorodithioate 
(guthion,  trithion),  and  the  phosphonothionate 
(EPN,  trichloronat)  groups.  LAS-pesticide 
synergism  was  noted  with  representatives  from 
each  pesticide  group,  but  no  consistent  relationship 
between  synergistic  activity  and  pesticide  structure 
was  discerned.  Mechanisms  of  toxicant  synergism 
are  suggested.  (LeGore-Washington) 
W71-I2296 


SURVIVAL  AND  GROWTH  OF  GOLDFISH 
AND  CARP  IN  DILUTE  SOLUTIONS  OF 
COPPER  SULPHATE  (IN  JAPANESE), 

Tokyo  Univ  of  Fisheries  (Japan). 
Hisao  Ozaki,  Kazuo  Uematsu,  and  Koji  Tanaka. 
Japanese  Journal  of  Ichthyology,  Vol  17,  No  4,  p 
166-172,  December  1970.  2  fig,  4  tab,  11  ref. 

Descriptors:  'Copper  sulfate,  'Metals,  'Copper 
compounds.  'Pesticides,  'Carp,  Water  pollution 
effects,  Bioassay,  Lethal  limit.  Environmental  ef- 
fects. Inorganic  compounds.  Sulfates,  Fish 
physiology.  Aquatic  environment.  Resistance,  Tox- 
icity, Growth  rates.  Food  habits.  Fish  diseases. 
Identifiers:  'Goldfish,  'Chronic  pollution.  Low- 
level  effects. 


Subacute  and  chronic  intoxication  of  copper 
sulfate  on  goldfish  and  carp  were  tested  under 
lower  concentrations  than  those  in  usual  cases  of 
TLm  tests  of  24  or  48  hr.  Parameters  noted  were 
the  maximum  and  minimumperiods  of  survival 
(days),  the  growth  in  length  and  weight,  the  condi- 
tion factor,  and  the  amount  of  food  consumed. 
Also,  seven  kinds  of  copper  compounds  were  ex- 
amined relative  to  the  survival  (in  hours)  of  carp. 
The  concentrations  which  permitted  the  survival 
for  more  than  30  days  were  maxima  of  0.17  ppm 
for  goldfish,  and  0.08  ppm  for  carp,  and  the 
minimum  concentrations  causing  growth  decreases 
were  0.08  ppm  for  goldfish  and  0.024  ppm  for  carp. 
The  authors  stress  the  superior  validity  of  long- 
term,  chronic  bioassays,  as  opposed  to  acute  bioas- 
says. (LeGore-Washington). 
W7I-12297 


TOXICITY     OF     SOME     COMPOUNDS     TO 
STRIPED  BASS  FINGERLINGS, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Auburn, 

Ala. 

T.  L.  Wellborn,  Jr. 

The  Progressive  Fish-Culturist,  Vol  33,  No  1,  p  32- 

36,  January  1 97 1 .  2  tab,  24  ref. 

Descriptors:  'Toxicity,  'Striped  bass,  'Lethal 
limit,  'Fish  management,  'Aquiculture,  Bioassay, 
Fish  physiology,  Physiological  ecology,  Water  pol- 
lution effects,  Sea  basses,  Environmental  effects, 
Fishkill,  Fish  diseases,  Fry,  Juvenile  fishes. 
Identifiers:  Chemical  effects,  Acriflavine, 
Aquathol,  Bayluscide,  Casoron,  Co-Ral,  Lindane, 
Malachite  green  oxalate,  Malathion,  Terramycin. 

The  effects  are  discussed  of  several  chemicals  that 
have  been  suggested  for  use  in  the  propagation  of 
the  striped  bass  (Morone  saxatilis).  Fingerlings 
were  challenged  in  static  bioassay  with  acriflavine, 
aquathol,  bayluscide,  casoron,  co-ral,  lindane, 
malachite  green  oxalate,  malathion,  and  terra- 
mycin concentrate.  Malachite  green  oxalate  was 
most  acutely  toxic,  with  a  24  hr  LC50  of  0.30  mg/l. 
Lindane  and  malathion  had  96  hr  LC50's  of  0.40 
and  0.24  mg/l  respectively.  Casoron  (96  hr  LC50 
—  6,200  mg/l)  and  aquathol  (96  hr  LC50  —  710 
mg/l)  were  least  toxic.  (LeGore-Washington) 
W7 1-1 2299 


VERTEBRATE  INSECTICIDE  RESISTANCE: 
THE  IN  VITRO  ENDRIN  EFFECT  ON  SUC- 
CINIC DEHYDROGENASE  ACTIVITY  ON  EN- 
DRIN-RESISTANT  AND  SUSCEPTIBLE 

MOSQUITOFISH, 

Mississippi  State  Univ.,  State  College.  Dept.  of 
Zoology. 

James  D.  Yarbrough,  and  Marion  R.  Wells. 
Bulletin  of  Environmental  Contamination  and  Tox- 
icology, Vol  6,  No  2,  p  1 7 1  - 1 76,  1 97 1 .  3  tab,  9  ref. 

Descriptors:  'Resistance,  'Chlorinated  hydrocar- 
bon pesticides,  'Endrin,  'Pesticide  toxicity,  'En- 
zymes, 'Inhibitors,  Path  of  pollutants,  Fish 
physiology.  Biochemistry,  Environmental  effects. 
Identifiers:  'Mechanisms  of  toxicity,  Mitochon- 
dria, Succinic  dehydrogenase,  Gambusia  sp., 
Mosquitofish. 

Preliminary  data  are  presented  on  the  effect  of  en- 
drin on  succinic  dehydrogenase  activity  of  liver  and 
brain  homogenates  from  endrin-rcsistant  and  en- 
drin-susceptibie  mosquitofish  (Gambusia  affinis). 
Endrin  was  capable  of  enzyme  inhibition  in  re- 
sistant tissue  only  after  the  mitochondrial  mem- 
brane was  disrupted,  implying  that  a  membrane 
barrier  is  effective  in  the  resistance  mechanism. 
The  authors  note  that  this  phenomenon  might  also 
indicate  a  general  action  of  organochlorine  com- 
pounds, involving  disruption  of  cellular  function  in 
all  organs  as  opposed  to  a  direct  and  unique  in- 
volvement of  the  central  nervous  system.  (LeGore- 
Washington) 
W71-I230I 


A  PROPOSAL:  EXCHANGE  EQUILIBRIA  CO 
TROL  THE  DEGREE  CHLORINATE 
HYDROCARBONS  ARE  BIOLOGICALLY  MA 
NIFIED  IN  LENTIC  ENVIRONMENTS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  I 

ries  and  Wildlife. 

Jerry  L.  Hamelink,  Ronald  C.  Waybrant,  and 

Robert  C.  Ball. 

Transactions  of  the  American  Fisheries  Socie 

Vol  100,  No  2,  p  207-214,  April  1971.  5  fig,  2  ti 

33  ref. 

Descriptors:  'Path  of  pollutants,  'Water  polluti 
effects,  'DDT,  'Chlorinated  hydrocarbon  pet 
cides,  'Pesticide  kinetics,  'Lentic  environme 
•Fish   physiology,   Pesticides,   Pesticide   residu 
Pesticide  toxicity,  Physiological  ecology.  Aqua 
environment,  Food  chains,  Absorption. 
Identifiers:  'Concentration  mechanisms,  Biolog 
magnification,  DDD,  DDE. 

The  dynamics  of  DDT  in  lentic  environments  we 
studied  in  a  farm  pond  and  in  four  artificial  poo 
A  hypothesis  that  magnification  of  pesticides  wJ 
dependent  on  passage  of  the  residues  through' 
food  chain  was  rejected  and  a  hypothesis  that  ace 
mulation  depends  on  absorption  and  solubility  d 
ferences  was  proposed.  The  mechanism  proposfl 
is  based  on  the  principle  that  compounds  al 
exchanged  between  water  and  fats.  Exchange  j 
fish  passes  through  two  stages,  from  water  to  blot' 
and  from  blood  to  fats,  permitting  a  high  degree  : 
magnification  in  fish.  The  proposed  mechanism  a 
counts  for  the  reported  observations  that  pesticide 
are  excreted  by  fish,  that  body  load  of  pesticides  i  | 
creases  as  the  fat  content  of  the  fish  increases,  th' 
pesticide  magnification  by  fish  is  inverse  to  tH 
water  solubility  of  the  compounds,  and  that  pest1 
cides  persist  longer  in  oligotrophic  than  eutrophl 
lentic  ecosystems.  (LeGore-Washington) 
W71-12302 


DDT  UPTAKE  AND  GROWTH  OF  EUGLEN 
GRACILIS, 

National   Research   Council   of  Canada,   Ottaw 

(Ontario).  Div.  of  Biology. 

H.  W.  de  Koning,  and  D.  C.  Mortimer. 

Bulletin  of  Environmental  Contamination  and  To) 

icology.  Vol  6,  No  3,  p  244-248,  1971.  2  fig,  2  tat 

3  ref. 

Descriptors:  'Chlorinated  hydrocarbon  pesticide: 
*DDT,  'Pesticide  toxicity,  'Water  pollution  el 
fects,  Pesticides,  Agricultural  chemicals,  Pesticidl 
residues,  Pesticide  kinetics.  Animal  physiology! 
Plant  physiology,  Physiological  ecology,  Bioassay 
Microorganisms,  'Euglena,  Algae. 

The  effect  of  DDT  on  the  growth  rate  of  Euglens 
gracilis  and  the  rate  of  DDT  uptake  by  activeh 
growing  E.  gracilis  cultures  were  examined.  DD1 
suppressed  growth  when  added  in  1.0  ml  o) 
ethanol,  but  had  no  effect  when  added  alone  or  ii: 
0. 1  ml  of  ethanol.  The  inhibited  cultures  recovered 
after  3  days,  probably  after  utilization  of  the  EtOHj 
DDT  accumulation  has  no  observable  effect  on  eel 
division,  and  no  intracellular  degradation  product: 
of  DDT  were  detected.  (LeGore-Washington) 
W7 1-12303 


FISH  BIOASSAYS  CONTRASTING  CONSTANT 
AND  FLUCTUATING  INPUT  OF  TOXICANTS, 

Virginia     Polytechnic     Inst,     and     State     Univ. 

Blacksburg.  Dept.  of  Biology  and  Kansas  Univ. 

Lawrence.  Dept.  of  Zoology. 

John  Cairns,  Jr.,  William  T.  Waller,  and  Jerry  C. 

Smrchek. 

Revista  de  Biologia,  Vol  7,  No  1-2,  p  75-91,  1969 

1 8  fig,  1  tab,  2  ref. 

Descriptors:  'Water  pollution  effects,  'Metals 
'Effluents,  'Discharge  (Water),  Bioassay.  Shiners, 
Physiological  ecology.  Environmental  effects, 
Aquatic  environment,  Sanitary  engineering,  Waste 
water  disposal.  Safety  factors. 
Identifiers:  'Zinc,  Goldfish. 
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he  response  was  determined  of  fish  to  zinc  con- 
■ntrations  at  or  near  the=96  hr  TLm  value  when 
ie  contaminant  is  introduced  periodically  at  ( 1 )  a 
instant  rate,  and  (2)  a  varying  rate.  Static  bioas- 
iys  were  utilized.  Although  results  were  not 
liform,  for  practical  purposes  one  might  assume 
at  all  input  patterns  produced  essentially  similar 
suits.  It  should  not  be  assumed  that  any  substan- 
il  safety  factor  results  from  occasional  reductions 
contaminant  concentration,  even  if  they  last  as 
ngas  24  hours.  (LeGore-Washington) 
71-12304 


FTECTS  OF  SYNTHETIC  SURFACTANTS  ON 
HE  LARVAE  OF  CLAMS  (M.  MERCENARIA) 
SD  OYSTERS  (C.  VIRGINICA), 

ireau  of  Commercial  Fisheries,  Milford,  Conn. 

ological  Lab. 

.Hidu. 

urnal  of  the  Water  Pollution  Control  Federation, 

o\  37,  No  2,  p  262-270,  February  1965.  7  tab,  12 

f. 

escriptors:  *Water  pollution  effects,  *Detergents, 
Jrowth  rates,  'Larval  growth  stage,  'Surfactants, 
oassay,  Clams,  Oysters,  Aquatic  environment, 
ipaired  water  quality,  Toxicity,  Water  quality, 
ivironmental  effects.  Eggs,  Larvae,  Water  soften- 
g.  Resistance,  Lethal  limit,  Alkylbenzene  sul- 
nates.  Ions,  Mortality. 

entifiers:  'Endangered  resources,  Crassostrea 
.,  Mercenaria  sp.,  Alkyl  aryl  sulfonates,  Alky! 
Ifates. 

>xic  concentrations  of  eight  surfactant  com- 
Hinds  on  the  larvae  of  clams  (Mercenaria  mer- 
naria)  and  oysters  (Crassostrea  virginica)  have 
en  determined.  Of  the  eight  surfactants,  four 
:re  anionic,  two  were  cationic,  and  two  were 
mionic.  Development  of  fertilized  eggs  and 
owth  and  survival  of  fully  formed  veliger  larvae 
:re  reduced  by  surfactant  concentrations  of  0.0 1 - 
JO  mg/1  of  active  ingredient.  The  cationic  com- 
unds  were  most  toxic,  and  the  nonionic  com- 
unds  were  least  toxic.  In  general,  oyster  larvae 
ire  harmed  by  lower  toxicant  concentrations  than 
ire  clam  larvae.  The  levels  determined  to  be 
rmful  have  been  reported  elsewhere  as  being  al- 
>dy  present  in  some  important  shellfish  rearing 
:as.  (LeGore-Washington) 
71-12307 


»EN     SEAWATER     SYSTEM     WITH     CON- 
tOLLED  TEMPERATURE  AND  SALINITY, 

ireau  of  Commercial  Fisheries,  Beaufort,  N.C., 

nter  for  Estuarine  and  Menhaden  Research. 

.  F  Hettler,  Jr.,  R.  W.  Lichtenheld,  and  H.  R. 

>rdy. 

ie  Progressive  Fish-Culturist,  Vol  33,  No  1,  p  3- 

,  January  1971 .  4  fig,  I  tab,  2  ref. 

iscriptors:    'Equipment,    'Sea    water,    'Water 

ality,   'Water  supply,   'Water  quality   control, 

jassay.  Research  facilities.  Research  equipment, 

boratory  equipment.  Water  temperature,  Salini- 

Turbidity,  Aquaria. 

intifiers:       'Aquarium      facilities,      'Seawater 

item. 

i  'open'  seawater  system  is  described  in  which 
nperature,  salinity  and  turbidity  can  be  con- 
Jled.  Se  water  is  pumped  from  submerged  filters 
o  two  large  reservoirs  to  provide  a  constant 
livery  pressure  and  to  furnish  reserve  water  when 
mping  is  temporarily  stopped.  From  these 
irage  reservoirs,  filtered  seawater  flows  into 
:ondary  reservoirs,  where  temperature  and 
inity  are  adjusted.  Processed  water  is  then 
iilable  for  delivery,  by  gravity  flow,  into  the 
(oratory.  Specifics  of  the  system,  which  is  used  at 
!  National  Marine  Fisheries  Service  Laboratory 
Beaufort,  North  Carolina,  are  described.  Sources 
the  major  components  are  included.  (LeGore- 
Jshingtor ) 
71-12308 


EFFECTS  OF  REARING  TEMPERATURE  ON 
GROWTH,  BODY  FORM,  AND  HEMATOLOGY 
OF  FALL  CHINOOK  FINGERLINGS, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Longview, 

Wash.  Salmon-Cultural  Lab. 

J.  L.  Banks,  L.  G.  Fowler,  and  J.  W.  Elliott. 

The  Progressive  Fish-Culturist,  Vol  33,  No  1,  p  20- 

26,  January  1971 .  3  fig,  1  tab,  1 1  ref. 

Descriptors:  'Water  temperature,  'Chinook  sal- 
mon, 'Growth  rates,  'Thermal  stress,  'Fish 
physiology,  Bioassay,  Bioindicators,  Water  pollu- 
tion effects,  Resistance,  Temperature,  Heat  re- 
sistance, Aquatic  environment,  Physiological 
ecology,  Dimensions,  Thermal  pollution.  Pollu- 
tants, Fry,  Juvenile  fishes. 

Identifiers:  'Hematology,  Fish  hematology,  Body 
dimensions,  Blood,  Oncorhynchus  sp. 

Effects  of  four  rearing  temperatures  (50,  55,  60 
and  65  F)  were  compared  relative  to  growth,  body 
form  and  hematological  characteristics  of  fall  Chin- 
ook salmon  (Oncorhynchus  tshawytscha)  fin- 
gerlings.  A  temperature  of  60  F  appeared  closest  to 
optimum,  as  weight  gains  were  consistently  greater 
at  this  temperature  than  at  50  or  55  F.  Rearing  tem- 
peratures had  no  effect  on  body  conformation,  in- 
dicating that  reasonable  accuracy  may  be  assumed 
in  calculating  fork  length  from  average  weight. 
Temperature  effects  on  physiological  charac- 
teristics were  found  only  in  fish  averaging  4  gm  or 
less.  Increased  corpuscular  counts,  hematocrits  and 
hemoglobin  levels  in  these  fish  were  associated 
with  increased  rearing  temperatures.  Hematologi- 
cal and  chemical  characteristics  of  all  fish  were 
within  the  ranges  of  normal  values  previously  ob- 
served in  other  chinook  fingerlings.  No  physiologi- 
cal indications  of  temperature-induced  stress  were 
found.  (LeGore-Washington) 
W7I-12309 


THE  EFFECT  OF  PARAQUAT  ON  FISH  IN  A 
COLORADO  FARM  POND, 

Bureau  of  Sport  Fisheries  and  Wildlife,  Tiburon, 

Calif.  Fish-Pesticide  Research  Lab. 

R.  D.  Earnest. 

The  Progressive  Fish-Culturist,  Vol  33,  No  1,  p  27- 

3 1 ,  January  1971.3  tab,  5  ref. 

Descriptors:  'Herbicides,  'Paraquat,  'Lethal  limit, 
'Sunfishes,  'Catfishes,  'Trout,  'Fishkill,  Pesti- 
cides', Aquatic  weed  control.  Fish  physiology, 
Bioassay,  Water  pollution  effects.  Toxicity,  Fish 
diseases,  Mortality,  Fish  parasites,  Environmental 
effects,  Fish  behavior,  Physiological  ecology. 
Identifiers:  Fish  histopatiiology. 

The  effects  of  a  herbicide,  paraquat  ( l.I'-dimethyl- 
4,4'-dipridylium  dimethyl  sulfate),  on  the  flora  and 
fish  of  a  farm  pond  were  evaluated.  Active  cation 
was  spread  over  the  pond  to  achieve  a  1.14  mg/1 
concentration.  At  least  34%  of  stocked  bluegills 
died  within  48  hr  of  the  treatment,  and  others 
probably  died  without  being  recovered.  Catfish  ap- 
peared to  be  resistant  to  the  level  of  paraquat  used. 
The  alga,  Chara  sp.,  was  almost  eliminated  .vithin 
16  days,  and  Spirogyra  sp.  was  reduced.  The  latter, 
however,  was  again  plentiful  three  months  later. 
( LeGore-Washington ) 
W71-I2310 


A  FISH  RESP1ROMETER, 

California  State  Coll.  Los  Angeles.  Dept.  of  Zoolo- 
gy- 

H.S.Sethi. 

The  Progressive  Fish-Culturist,  Vol  33,  No  I,  p  60- 
6 1,  January  1971.  1  fig. 

Descriptors:  'Water  pollution  effects,  'Respira- 
tion, *Fish  physiology,  'Oxygen  requirements, 
'Laboratory  equipment.  Physiological  ecology, 
Environmental  effects.  Oxygen  demand.  Metabol- 
ism, Research  equipment. 
Identifiers:  'Respirometers. 

A  fish  respirometer  that  can  impose  precise  water 
velocities,   and   which   can   be  placed   in   a   test 


chamber  through  which  water  flows  at  a  desired 
temperature  is  described.  The  system  utilizes  3.5 
liters  of  recirculating  water,  and  the  technique  in- 
volves the  sampling  of  water  before  and  after  stress 
is  applied  to  the  fish.  The  Alsterberg  azide  modifi- 
cation of  the  Winkler  method  was  routinely  used  to 
determine  oxygen  content  of  the  water.  ( LeGore- 
Washington) 
W71-1231I 


TOLERANCE  OF  HIGH  TEMPERATURES  BY 
SOME  INTERTIDAL  BARNACLES, 

University  Coll.  of  North  Wales,  Bangor.  Marine 

Labs. 

B.  A.  Foster. 

Marine  Biology,  Vol  4,  No  4,  p  326-332,  December 

1969.  5  fig,  1  tab,  21  ref. 

Descriptors:  'Water  pollution  effects,  'Thermal 
pollution,  'Water  temperature,  'Lethal  limit, 
'Thermal  stress,  Temperature,  Seasonal,  Re- 
sistance, Pollutants,  Bioindicators,  Bioassay,  Heat 
resistance,  Aquatic  environment.  Animal  physiolo- 
gy, Thermal  water,  Heated  water. 
Identifiers:  'Chronic  effects,  'Barnacles,  Upper 
lethal  temperature,  Balanus  sp.,  Elminius  sp. 

The  median  lethal  times  of  survival  of  the  barnacles 
Elminius  modestus,  Balanus  crenatus  and  B.  bala- 
noides,  when  continuously  submerged  at  high  tem- 
peratures, were  determined  for  individuals  col- 
lected both  in  the  summer  and  in  the  winter.  In  E. 
modestus  and  B.  crenatus  there  was  no  seasonal 
change  in  high  temperature  tolerance.  In  B.  bala- 
noides,  however,  the  adults  were  more  susceptible 
in  the  winter  than  in  the  summer  to  temperatures 
below  the  upper  lethal  temperature.  Using  less 
comprehensive  data  for  other  British  species  of 
barnacles,  it  is  concluded  that,  in  general,  the  order 
of  tolerance  to  high  temperatures  corresponds  to 
the  order  of  temperatures  within  the  geographical 
and  the  intertidal  distributions  of  the  species.  From 
the  time-temperature-survival  curves,  intertidal 
barnacles  are  living  closer  to  environmental  tem- 
perature limits  than  would  be  supposed  solely  on 
the  basis  of  the  measurement  of  the  upper  lethal 
temperature.  (LeGore-Washington) 
W7i-:23I3 


EFFECTS  OF  TURBIDITY-PRODUCING  SUB- 
STANCES IN  SEA  WATER  ON  EGGS  AND  LAR- 
VAE OF  THREE  GENERA  OF  BIVALVE  MOL- 

LUSKS, 

Bureau  of  Commercial  Fisheries,  Milford,  Conn. 

Biological  Lab. 

H.C.Davis,  and  H.  Hidu. 

The  Veliger,  Vol   11,  No  4,  p  316-323,  April   1, 

1969.  7  fig,  2  tab,  6  ref. 

Descriptors:  'Turbidity,  'Water  pollution  effects, 
•Growth  rates,  'Environmental  effects,  'Larval 
growth  stage.  Aquatic  environment.  Impaired 
water  quality,  Water  quality.  Suspension,  Bioassay, 
Eggs,  Larvae,  Particle  size,  Clays,  Dusts,  Silts,  Sedi- 
ment load.  Suspended  load,  Oysters,  Clams, 
Kaolinite. 

Identifiers:  'Silicon  dioxide,  Crassostrea  sp.,  Os- 
trea  sp.,  Mercenaria  sp..  Fuller's  earth.  Survival. 

As  little  as  0.188  g/l  of  silt  caused  a  significant 
decrease  in  the  percentage  of  American  oyster 
(Crassostrea  virginica)  eggs  developing  normally, 
as  did  3  g/l  of  kaolin  (silt,  clay)  or  4  g/l  of  Fuller's 
earth  (dusting  powder).  The  percentages  of  oyster 
eggs  developing  normally  was  not  affected  by  con- 
centrations of  silicon  dioxide  of  4  g/l,  regardless  of 
particle  size.  Clam  eggs  were  affected  only  at  4  g/l 
of  the  smallest  particles  (less  than  5  microns). 
These  smallest  particles  of  silicon  dioxide  had, 
however,  the  greatest  effect  on  survival  and  growth 
of  clam  and  oyster  larvae.  Larger  particles  (5-25 
microns  and  25-50  microns)  had  little  effect  on  sur- 
vival of  either  species  or  on  growth  of  clam  larvae. 
Growth  of  oyster  larvae  decreased  progressively  as 
the  size  of  silicon  dioxide  particles  was  decreased. 
Bivalve  larvae  grew  faster  in  low  concentrations  of 
turbidity-producing  substances  than  in  clear  sea- 
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water,  possibly   because   the  suspended   particles 
chelate  or  adsorb  toxins  present  in  larval  cultures. 
( LeGore-  Washington ) 
W7I-I2314 


QUALITATIVE  CHANGES  IN  THE  FISH- 
FAUNA  OF  THE  UPPER  NEOSHO  RIVER 
SYSTEM,  1952-1967, 

F.  B.  Cross,  and  M.  Braasch. 

Transactions  of  the  Kansas  Academy  of  Science, 

Vol  7 1,  No  3,  p  350-360,  1968.  I  fig,  I  tab,  6  ref. 

Descriptors:  'Kansas,  'Water  pollution  effects, 
"Fishkill,  *Stream  pollution,  'Impaired  water 
quality,  'Fish  populations.  On-site  investigations, 
Water  pollution,  Water  quality.  Water  pollution 
sources,  Stream  fisheries,  Resistance,  Water  law, 
Fish  conservation.  Aquatic  environment. 
Identifiers:  'Neosho  River  Kansas,  'Stream 
decline,  'Biotic  destruction.  Species  diversity. 

A  comparison  of  species  lists  obtained  in  extensive 
collections  from  the  upper  Neosho  River  system 
(Kansas)  in  1952  and  in  1967  indicates  rapid 
deterioration  of  the  fish  fauna.  Losses  in  diversity 
were  greatest  in  the  mainstream  of  the  Cotton- 
wood-Neosho River,  where  numerous  fish  kills  oc- 
curred in  1966  and  1967.  Most  fish  kills  were  at- 
tributed to  pollution  by  cattle  feedlot  wastes.  Five 
fish  species  found  frequently  in  1952  were  not 
found  at  any  of  24  localities  investigated  in  1967. 
At  least  20  species  declined  in  abundance  in  the  15 
year  interval.  Species  found  more  frequently  in 
1967  than  in  1952  are  vagile  kinds  that  inhabit  the 
recently  constructed  John  Redmond  Reservoir  on 
the  Neosho  River,  species  introduced  since  1952, 
and  kinds  whose  surface-dwelling  habit  enhances 
their  resistance  to  organic  pollution.  If  laws  passed 
by  the  State  Legislature  in  1967  are  strictly  en- 
forced, pollution  and  the  number  offish  kills  will  be 
decreased.  (LeGore-Washington) 
W71-12315 


DECREASE  IN  DDT  RESIDUES  IN  YOUNG 
SALMON  AFTER  FOREST  SPRAYING  IN  NEW 
BRUNSWICK, 

Guelph    Univ.    Guelph    (Ontario);    and    Fisheries 

Research   Board   of  Canada,   St.   Andrews   (New 

Brunswick);  and  Prince  Edward  Island  Univ.,Char- 

lottetown. 

J.  B.  Sprague,  P.  F.  Elson,  and  J.  R.  Duffy. 

Environmental  Pollution,  Vol  1,  p  191-203,  1971 

2  fig,  2  tab,  29  ref. 

Descriptors:  *DDT,  'Chlorinated  hydrocarbon 
pesticides,  'Salmon,  'Pesticide  residues.  Pesticide 
kinetics.  Path  of  pollutants,  Physiological  ecology, 
Atlantic  salmon.  Juvenile  fishes,  Bioassay, 
Residues,  Pesticide  drift,  Pollutants,  Environmen- 
tal effects. 
Identifiers:  DDE,  Salmo  sp.,  Salmon  parr. 

DDT  residues  were  measured  in  Atlantic  salmon 
parr  (Salmo  salar)  collected  from  streams  which 
had  been  subjected  to  aerial  forest  spraying  in 
preceeding  months  or  years.  Six  months  after 
spraying,  surviving  salmon  had  averages  of  0.5  to 
2.0  ppm  DDT  in  their  whole  bodies,  and  2.0  to  4.0 
ppm  DDE.  Slightly  higher  concentrations  have 
been  associated  with  declines  in  fisheries  in  other 
places.  In  2.5  years  or  less  after  spraying,  DDT 
decreased  to  low  or  undetectable  concentrations. 
DDE,  the  common  metabolite,  decreased  slowly 
during  1  2.5  years.  The  relationship  of  total  amount 
(y)  in  ppm,  of  all  DDT  residues,  to  the  time  (t)  in 
years  since  the  river  was  last  sprayed,  was  simply 
described  as:  y  —  l.9l/t.  Total  residue  showed  lit- 
tle or  no  relationship  to  other  aspects  of  spray  his- 
tory, such  as  strength  of  DDT  mixture  applied,  or 
total  number  of  yearly  sprayings  received  by  the 
river.  Salmon  parr  from  a  Nova  Scotia  river  with  no 
spray-history  had  undetectable  or  trace  amounts  of 
DDT  residues,  a  relatively  uncommon  finding  in 
recent  years.  (LeGore-Washington) 
W7I-I23I7 


DDT  RESIDUES  IN  CANADIAN  ATLANTIC 
FISHES  AND  SHELLFISHES, 

Fisheries  Research  Board  of  Canada,  St.  Andrews 

(New  Brunswick);  and  Prince  Edward  Island  Univ 

Charlottetown. 

J.  B.  Sprague,  and  J.  R.  Duffy. 

Journal  of  the  Fisheries  Research  Board  of  Canada 

Vol  28,  No  l,p59-64,  1971.  1  fig,  I  tab,  16ref. 

Descriptors:  'DDT,  'Chlorinated  hydrocarbon 
pesticides,  'Pesticide  residues,  'Public  health, 
Agricultural  chemicals.  Path  of  pollutants,  Bioin- 
dicators,  Fish,  Lobsters,  Shellfish,  Mollusks,  Sal- 
mon, Absorption. 

Identifiers:  Canada,  DDD,  DDE,  Mackeral,  Cod 
Hake,  Flounder. 

Compared  with  the  same  or  similar  species  el- 
sewhere in  North  America  and  northern  Europe, 
DDT  residues  were  average  or  less  than  average  in 
lobsters,  five  species  of  mollusks,  and  seven  species 
of  finfishes  from  estuarine  and  coastal  waters  of 
New  Brunswick  and  Prince  Edward  Island. 
Mackerel  had  the  highest  residues,  averaging  0.38 
ppm  of  DDT  or  0.54  ppm  of  DDT  plus  metabolites. 
These  levels  do  not  seem  to  be  an  immediate 
danger  to  the  fish.  In  terms  of  human  diet,  residues 
in  mackeral  are  as  high  as  those  in  some  beef.  The 
other  species  averaged  0. 1  ppm  of  less  of  total  DDT 
residue  in  the  whole  body  or  muscle,  usually  much 
less.  This  is  relatively  low  by  present  day  findings. 
Viscera  of  salmon,  cod,  and  hake  had  6-15  times 
higher  concentrations  of  DDT  residues  than  did 
muscle.  Flounder  viscera  had  no  more  residue  than 
did  muscle,  whereas  lobster  eggs  has  nine  times  as 
much  as  did  muscle.  None  of  the  four  sampling  lo- 
cations produced  consistently  higher  residues  than 
the  others.  (LeGore-Washington) 
W7I-I23I8 


MIXING  STUDIES  ASSOCIATED  WITH  THER- 
MAL POLLUTION, 

Maryland  Univ.,  College  Park.  Dept.  of  Mechani- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  05  B 
W71-I2328 


CHAPTER  4.  SELF-PURIFICATION  IN  NATU- 
RAL WATERS, 

Ecoscience  Lab.,  Norwich,  Conn. 

For  primary  bibliographic  entry  see  Field  02A. 

W71-12351 


CHAPTER  6.  THE  EFFECTS  OF  POLLUTION 
UPON  AQUATIC  LIFE, 

Washington  Univ. ,  Seattle.  Coll.  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  02A 
W7I-12353 


PROTECTING  THE  BIOSPHERE  FROM  TOXIC 
CHEMICALS, 

Ministerstvo    Zdravookhraneniya,    USSR,    Lenin- 
grad. Inst,  of  Biophysics. 
For  primary  bibliographic  entry  see  Field  06G 
W71-12471 


THE  BIOSPHERE  AND  MAN, 

Ministerstvo  Zdravookhraneniya,  USSR,  Moscow. 

Inst,  of  Biomedical  Problems. 

For  primary  bibliographic  entry  see  Field  06G. 

W7I-I2472 


SHORELINE    ALGAE    OF    WESTERN    LAKE 
ERIE, 

For  primary  bibliographic  entry  see  Field  02H 
W7I-I2489 


THE  TRANSFORMATION  OF  ENERGY  BY  A 
STREAM  DETRITIVORE,  PTERONARCYS 
SCOTTI  (PLECOPTERA), 

Bucknell  Univ.,  Lewisburg,  Pa.  Dept.  of  Biology 

Wayne  F.  McDiffett. 

Ecology.  51  (6):  975-988.  Illus,  1971. 


Descriptors:        'Energy       budget,        •  Stone! 
•Aquatic  insects,  Detritus,  'Stream  fisheries. 
Identifiers:    'Bioenergetics,    Detritivore,    Erw, 
Leaf,  Plecoptera,  Pteronarcys-Scotti. 

The  bioenergetics  of  a  detritu»-feeding  stonefll 
scotii,  were  investigated.  The  nymphs  were  ( 
lected  from  a  north  Georgia  trout  stream  and  M 
under  simulated  field  conditions  of  tempera  \ 
and  photo  period  in  a  laboratory  stream  Rate? 
respiration  and  egestion  were  measured  at  t\ 
peratures  approximating  those  in  the  field  at  , 
time  of  collection.  An  estimate  of  the  growth  I 
of  nymphs  was  made  from  a  statistical  analyii 
monthly  field  samples.  Calorimetric  determinau 
were  made  of  nymphs,  molted  exoskeletons,  \ 
feces.  A  17-mo.  energy  budget  for  the  aver 
nymph  was  tabulated  on  the  basis  of  the  data  . 
lected.  Assimilation  and  growth  efficiencies  M 
found  to  be  low  with  mean  values  of  10.6%,  34.:' 
and  3.6%  for  assimilation  and  net  and  gross  gro> 
efficiencies,  respectively.  An  assessment  was  m.J 
of  the  rate  of  leaf  breakdown  by  the  nymphs,  an 
value  of  approximately  29.1%  of  the  dry  tx 
weight  per  day  was  calculated.  The  functional  I 
portance  of  the  organism  to  the  stream  commur 
is  discussed-Copyright  1971,  Biological  /' 
stracts,  Inc. 
W7 1-1 2493 


HYDROBIOLOGICAL  AND  ICHTHYOLOt 
CAL  RESEARCHES  ON  THE  VILSAN  RIVE 
AN  AFFLUENT  OF  THE  ARGES  (IN  RUMAI> 

AN), 

Societatea   de   Stiinte   Naturale  si   Geografie  c1 

R.S.R.,  Bucharest. 

Nicolae  Stoica. 

Comun  Zool.  5:   105-114.  Illus,   1967  (Russ  ai 

Englsumm). 

Descriptors:  'Rivers,  'Aquatic  biology,  'Fishe 
'Aquatic  plants. 

Identifiers:  Arges  River,  Barbus-Meridionalis-Pet 
nyl,  Romania,  Salmo-Trutta-Fario,  Vilsan  River. 

Topography,  flora  and  fauna  of  the  Vilsan  Rivi 
are  described.  Of  economic  importance  in  the  are 
is  the  presence  of  Salmo  trutta  fario  and  Barbi 
meridionalis  petenyi.  Primary  production  an 
trophic  level  relationships  of  the  aquatic  biota  at 
discussed.-Copyright  1971,  Biological  Abstract 
Inc. 
W71-1250I 


ON  THE  MICROFLORA   ASSOCIATED  WITI 
PORIFERA  IN  LAKE  FARO  (IN  ITALIAN), 

Messina  Univ.  (Italy).  Istituto  di  Idrobiologia. 
Vivia  Bruni. 

Atti  Soc  Peloritana  Sci  Fis  Mat  Natur    14  (3/4) 
165-170,  1968  (Englsumm). 

Descriptors:  'Microorganisms,  'Lakes 

'Coliforms,  *E.  coli,  Water  pollution  effects. 
Identifiers:        Escherichia-Coli,        Lake        Faro 
Hymeniacidon-Sanguinea,     Italy,     Porifera,     Su- 
berites-Curnosus. 

Microflora  were  found  inside  2  spp.  of  Porifera 
( Hymeniacidon  sanguinea  Grant  and  Suberites  cur- 
nosus  Johnston)  from  brackish  Lake  Faro  which 
exhibited  high  amylolytic,  proteolytic,  ammonify- 
ing and  sulfhydrogenic  activity.  Coliforms  and 
Escherichia  coli  were  also  present  in  larger 
amounts.  It  is  likely  that  in  Suberites  there  was  a 
higher  bacterial  content  when  compared  with 
Hymeniacidon.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W7I-12502 


SOME  LIMNOLOGICAL  FEATURES  OF  LAKE 
LANGSJON,  BJORKLINGE, 

Uppsala    Univ.    (Sweden).    Inst,   of  Physiological 

Botany. 

Curt  Forsberg,  and  Birgitta  Forsberg. 

Sv  Bot  Tidskr.  63  ( 1 ):  49-69.  Illus,  1 969. 

Descriptors:    'Lakes,    'Eutrophication,    'Vegeta- 
tion. 
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itificrs:  Bjorklinge,  Chara-lake,  Lake  Langsjon. 
nological,  Sweden,  Vegetation. 

nits  from  sampling  and  literature  data  are  sum- 
ized  to  give  some  ideas  of  the  present  condi- 
i  of  Lake  Langsjon.  Langsjon  is  a  ground  water 
died  hard  water  lake  of  Chara-lake  character. 
pH  is  about  8  and  the  water  is  clear  with  a  high 
trolytic  content  with  an  excess  of  Ca  and 
ite  compared  with  the  standard  composition, 
station  and  eutrophication  mechanisms  are 
n.-Copyright  1971,  Biological  Abstracts,  Inc. 
-12504 


LLTION   OF   THE   OCEAN    WATERS   OF 
LY:  CAUSES,  EFFECTS  ON  THE  BIOLOGI- 
ENVIRONMENT,       CONTROL       AND 
VENTION  (IN  ITALIAN), 

jratorio  Centrale  di  Idrobiologia,  Rome  (Ita- 

io  Panella. 

Pesca  Piscicolt  Idrobiol.  23  ( 1 ):  55-87.  Illus, 

,  1 968  ( Fr  and  Engl  summ ). 

iriptors:  "Water  pollution  effects,  *  Water  pol- 
n  sources,  'Water  pollution  control,  *Fishe- 
•Environmental  effects.  Coasts,  Sea  water, 
ins. 
tifiers:  Italy. 

development  of  anti-pollution  programs  for 
in  coastal  waters  is  proposed  to  save  the  fishing 
ttry  of  the  Mediterranean  Sea  and  from  further 
ition  of  toxic  substances.-Copyright  1971, 
>gical  Abstracts,  Inc. 
-12506 


SIOLOGIC-ECOLOGICAL  CHARAC- 

ISTICS  OF  SOME  DOMINANT  POPULA- 
SS  OF  BACTERIA  AND  ACTINOMYCETES 
.ATED  FROM  BRACKISH  WATERS  OF 
DONJA  NERETVA  RIVER  (IN  SERBO- 
lATIAN), 

jevo  Univ.  (Yugoslavia).  Inst,  of  Biology. 
>rimary  bibliographic  entry  see  Field  05B. 
-12507 


LOGY  AND  PRODUCTION  OF  EURYCER- 
LAMELLATUS  (O.  F.   M.)  IN  THE  LIT- 
AL  ZONE  OF  LAKE  NAROCH  (IN   RUS- 
i), 

russian  State  Univ.,  Minsk  (USSR). 

.  Babitskii. 

obiol   Zh.    6   (4):    37-43.    Illus.    1970   (Engl 

n). 

tifiers:  Biology,  Eurycercus-Lamellatus,  Lake, 

ral,  Naroch,  Production,  Zone. 

dynamics  of  quantity  and  fecundity  of  E. 
Ilatus  were  studied  in  the  littoral  zone  of 
•trophic  lake  Naroch.  The  dependence  of 
adity  in  Copepoda  pathogenetic  females  on 
Jimensions  of  their  bodies  is  different  in  dif- 
it  months.  The  volume  of  an  egg  in  brood 
ibers  of  the  females  changes  considerably  dur- 
he  season  and  is  inversely  dependent  upon  the 
r  temperature.  The  quantity  of  E.  lamellatus 
ilated  by  the  graphic  method  of  G.  G.  Vinberg 
jnted  to  434.96  cal/sq.  m  which  corresponds 
8.9  mg/sq.  m  of  wet  matter. -Copyright  1971, 
>gical  Abstracts,  Inc. 
-12550 


1STOPHORA  SP.  (MICROSPORIDIA: 
EMATIDAE);  A  NEW  PARASITE  OF 
IMP, 

au  of  Commercial  Fisheries,  Galveston,  Tex. 

>gical  Lab. 

>rimary  bibliographic  entry  see  Field  02L. 

-12551 


INE  METABOLISM  IN  CHILDREN  AND 
KEN  WITH  ENDEMIC  GOITRE  IN 
LON, 

ndia  Inst,  of  Medical  Sciences,  New  Delhi. 
i.  Deo,  and  T.  A.  V.  Subramanian. 


BritJNutr.  25(1 ):  97-105.  Map.  1971. 
Identifiers:  Ceylon,  Children,  Deficiency,  Endemic, 
Environmental,      Goiter,      Iodine,      Metabolism, 
Women. 

I  metabolism  was  studied  using  labelled  Nal  in  sub- 
jects with  endemic  goiter  which  is  prevalent  in  the 
SW  part  of  Ceylon,  where  the  I  content  of  the 
drinking  water  is  low.  The  study  was  confined 
mostly  to  children  of  school  age.  The  patients 
showed  raised  thyroidal  uptake  of  1311  and  48  h 
serum  protein-bound  radioactive  I,  lowered  plasma 
inorganic  iodide  and  urinary  iodide.  The  goiter 
which  is  endemic  in  Ceylon  is  probably  due  to  en- 
vironmental I  deficiency  rather  than  to  a 
goitrogen. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W71-I2553 


DIETARY  SOURCES  OF  IODINE  IN  AREAS 
WITH  AND  WITHOUT  IODINE-DEFICIENCY 
GOITER, 

D.  A.  Koutras,  P.  D.  Papapetrou,  X.  Yataganas, 
and  B.  Malamos. 

Amer  J  Clin  Nutr.  23  (7):  870-874.  1970. 
Identifiers:  Athens,  Bread,  Chicken,  Cow,  Defi- 
ciency, Dietary,  Drinking,  Goat,  Goiter,  Greece, 
Iodine,  Iodization,  Meat,  Milk,  Program,  Sheep, 
Thessalia,  Water. 

A  study  is  presented  on  the  I  content  of  drinking 
water,  milk  (from  cows,  goats  and  sheep)  and  vari- 
ous food  items  in  the  ready-to-eat  form  from 
Athens  and  from  the  endemic  goiter  areas  of  Thes- 
salia, Greece.  In  general,  the  I  content  of  Athens  is 
lower  than  the  values  reported  from  the  USA,  and 
it  is  even  lower  in  the  endemic  areas  studied.  There 
were  no  seasonal  fluctuations  of  the  I  content  of  the 
water  and  the  cow's  milk.  Milk  from  sheep  con- 
tained more  I  during  the  late  spring  and  the  early 
summer.  Substantial  amounts  of  I  were  found  con- 
sistently only  in  foods  of  animal  origin.  The  great 
variation  in  the  I  content  of  chicken,  meat  and 
bread  is  attributed  to  the  use  of  iodinated  sub- 
stances by  some  farms  or  bakeries.  Even  in  the 
areas  without  endemic  goiter,  the  I  content  of  natu- 
ral food  is  barely  adequate;  the  universal  iodization 
of  household  salt  should  ensure  a  sufficient  intake 
in  all  member  of  the  community,  irrespective  of 
their  individual  food  habits— Copyright  1971, 
Biological  Abstracts,  Inc. 
W7I-12554 


EFFECT  OF  DIQUAT  ON  UPTAKE  OF  COPPER 
IN  AQUATIC  PLANTS, 

Florida  Univ.,  Fort  Lauderdale.  Dept.  of  Agrono- 
my. 

David  L.  Sutton,  L.  W.  Weldon,  and  R.  D. 
Blackburn. 

Weed  Science.  18  (6):  703-707.  Illus.  1970. 
Identifiers:     Aquatic,    Copper,    Diquat,     Egeria- 
Densa-M,       Herbicide,       Hydrilla- Verticillata-M, 
Naiad-M,   Najas-Quadalupensis-M,   Pentahydrate, 
Plants,  Southern,  Sulfate,  Uptake. 

Combinations  of  copper  sulfate  pentahydrate 
(CSP)  at  1 .0  ppmw  (microgram/g  dry  plant  weight) 
Cu  plus  0. 1  to  2.0  ppmw  6,7-dihydrodipyrido-  ( 1 ,2- 
alpha:2'l'-c)pyrazinediium  ion  (diquat)  resulted  in 
higher  accumulations  of  Cu  in  hydrilla  (Hydrilla 
verticillata  Casp.),  egeria  (Egeria  densa  Planch.), 
and  southern  naiad  (Najas  guadalupensis  Spreng. 
Magnus)  when  compared  to  plants  which  received 
only  CSP.  A  contact  period  greater  than  24  hr  was 
necessary  before  the  higher  amounts  of  Cu  were 
detected  in  those  plants  treated  with  the  combina- 
tions. Water  samples  from  outdoor  plastic  pools  7 
days  after  treatment  with  CSP  at  1 .0  ppmw  of  Cu 
plus  1.0  ppmw  of  diquat  contained  25%  less  Cu 
than  pools  treated  with  CSP.  Samples  of  hydrilla 
and  southern  naiad  removed  7  days  after  treatment 
of  the  pools  with  the  combination  contained  77  and 
38%  more  Cu,  respectively,  than  samples  from 
those  pools  treated  with  only  CSP.— Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W71-12555 


EFFECTS  OF  HERBICIDES  ON  WATER  AND 
ITS  INHABITANTS, 

Dow  Chemical  Co.,  Midland,  Mich. 

W.  R.  Mullison. 

Weed  Science.  18  (6):  738-750.  1970. 

Identifiers:  Control,  Fish,  Herbicides,  Inhabitants, 

Toxicity,  Water,  Weed. 

Fish  tolerance  to  weed  killers  varies  with  their  size 
and  species  as  well  as  with  differences  in  the 
aquatic  site.  There  may  be  variation  to  different 
forms  of  the  active  ingredient.  Other  components 
in  a  formulation  may  be  more  toxic  than  the  herbi- 
cide itself.  Therefore,  the  LD50  of  different  formu- 
lations should  be  determined.  In  addition,  the 
manner  and  other  circumstances  involving  applica- 
tion of  a  herbicide  may  change  its  toxicity  to  water 
inhabitants  -Copyright  1971,  Biological  Abstracts, 
Inc. 
W71-12556 


THE  INFLUENCE  OF  DUTCH  ELM  DISEASE 
AND  PLANT  WATER  STRESS  ON  THE  FOLIAR 
NUTRD2NT  CONTENT  OF  AMERICAN  AND 
SIBERIAN  ELM, 

Agricultural   Research   Service,   Delaware,  Ohio. 

Crop  Resources  Div. 

For  primary  bibliographic  entry  see  Field  021. 

W71-12557 


VIBRIO  PARAHAEMOLYTICUS  STUDIES: 
(VIII)  ON  THE  'SPECIFIC  VIBRIO 
PARAHAEMOLYTICUS  EXISTING  FOR  A 
LONG  PERIOD  OF  TIME  IN  CITY  RIVER- 
WATER,  (IN  JAPANESE), 

Nagasaki     Prefectlare     Inst,     of    Public     Health 
(Japan). 
Norio  Yasunaga. 

J  Food  Hyg  Soc  Jap.  11  (1):  28-32.  1970  (Engl 
summ). 

Identifiers:  City,  Existing,  Japan,  Long,  Nagasaki, 
Period,  River,  Time,  Vibrio-Parahaemolyticus, 
Water. 

Water  samples  were  collected  at  night  from  a  river 
in  Nagasaki.  For  plating  after  enrichment  cultiva- 
tion of  river  wate,  TCBS-agar  medium  was  em- 
ployed. Results  (given  in  tables)  suggest  that  there 
may  be  an  essential  difference  in  susceptibility  to 
lysis  in  river-water  in  the  bacterial  before  and  r.fter 
isolation,  and  lead  to  the  assumption  that  'specific' 
V.  parahaemolyticus  of  considerably  prolonged 
survival  may  be  present  in  natural  river-water.  The 
isolation  of  the  organisms  was  inhibited  on  BS- 
broth.  This  action  appears  to  be  associated  with  the 
survival  mechanism.  No  organism  was  detected  in 
river  water  filtered  through  Millipore  filters.  There 
is  no  apparent  explanation  for  the  occurrence  of 
'specific'  V.  parahaemolyticus  in  city  river-water  at 
present;  the  organisms  might  exist  in  non-halophilic 
form  in  natural  river-water  before  isolation.— Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W7I-12564 


HYGIENIC  CHEMICAL  STUDIES  ON  EF- 
FLUENT WATER:  VI.  FUNDAMENTAL  STU- 
DIES ON  HYGIENIC  CHEMISTRY  OF 
BRACKISH  LAKE,  (IN  JAPANESE), 

Ibaraki  Prefecture  Inst,  of  Public  Health,  Mito, 
(Japan). 

Yasuyoshi  Sayato. 

J  Hyg  Chem.  16  (1):  32-38.  Illus.  1970.  (Engl, 
summ.). 

Identifiers:  Biological,  Brackish,  Chemical, 
Chemistry,  Domestic,  Effluent,  Fundamental,  Hy- 
gienic, Industrial,  Lake,  Oxygen,  Sampling,  Sta- 
tions, Waste,  Water. 

The  water  quality  of  a  brackish  lake  (the  Kasu- 
migaura)  was  investigated  at  the  freshwater  areas 
in  which  rivers  polluted  by  industrial  waste  and 
domestic  sewage  flowed.  Sampling  stations  were 
set  up  on  each  of  the  6  rivers  and  at  8  points  on  the 
lake.  Water  quality  of  rivers  flowing  through  cities 
and  towns  was  influenced  by  the  amount  of  rainfall 
on  the  sampling  day.  BOD  (biological  oxygen  de- 


s» 


79 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


mand)  loading  of  the  river  polluted  by  industrial 
waste  and  domestic  sewage  increased  in  summer. 
The  contamination  of  lake  water  near  the  shore  de- 
pended on  the  flow  of  polluted  river  water;  pollut- 
ing substances  were  spread  by  waves.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W7I-I2568 


HYGIENIC  ASSESSMENT  OF  AMYL,  PRIMA- 
RY, AND  SECONDARY  OCTYL  ALCOHOLS 
FOR  STANDARDIZING  THEIR  CONTENT  IN 
WATER  BODIES, 

Moskovskii  Gosudarstvennyi  Meditsinskii  Institut 
(I)  (USSR). 

A.  A.  Korolev,  G.  N.  Krasovskii,  and  S.  P. 
Varshavskaya. 

GigSanit.  35  (9):  88-89.  1970. 
Identifiers:  Alcohols,  Allowabel,  Amyl,  Assess- 
ment, Bodies,  Concentration,  Guinea-Pig,  Hy- 
gienic, Maximum,  Mouse,  Octyl,  Organoleptics, 
Primary,  Rabbit,  Rat,  Secondary,  Standardizing, 
Water. 

Recommended  maximum  allowable  concentrations 
in  natural  water  are  0.05  mg/I  for  primary  and 
secondary  octyl  alcohols,  and  1.3  mg/I  for  amyl  al- 
cohol. Values  are  based  on  toxicologic  studies  with 
mice,  rats,  guinea  pigs,  and  rabbits.  Organoleptic 
indications  show  these  substances  are  sufficiently 
below  recommended  levels.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W7I-I2569 


HEALTH  ASPECTS  OF  THE  ENVIRONMENT, 

Gezondheidsorgasatie,  TNO,  The  Hague  (Nether- 
lands). 
J.  W.Tesch. 

Landbouwk  Tijdschr.  82(5):  189-193.  1970. 
Identifiers:   Environment,  Environmental,  Health, 
Human,  Noise,  Pollution. 

The  destructive  effects  of  man's  technological 
progress,  such  as  noise  and  environmental  pollu- 
tion, are  discussed  with  particular  reference  to  the 
Netherlands.  A  cooperative  solution  by  all  nations 
is  necessary. -Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W71-12570 


MOLLUSKS  AND  BENTH1C  ENVIRONMENTS 
IN  HILLSBOROUGH  BAY,  FLORIDA, 

Bureau  of  Commercial   Fisheries,  St.   Petersburg 

Beach,  Fla.  Biological  Lab. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-I2600 


MERCURY  IN  THE  ENVIRONMENT, 

Committee    for    Environmental    Information,    St. 

Louis,  Mo. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-12603 


RADIOACTIVITY  OF  THREE  FRESH-WATER 
MOLLUSCS  OF  THE  TIDAL  COLUMBIA 
RIVER  AND  THEIR  ASSOCIATED  SEDI- 
MENTS, 

Geological  Survey,  Arlington,  Va. 

R.  L.  Cory,  W.  O.  Forster,  W.  C.  Renfro,  and  J.  W. 

Nauman. 

In:  Hydrobiology,  'Bioresources  of  Shallow  Water 

Environments',  Proceedings  of  Symposium,  Miami 

Beach,  Florida,  June  24-27,  1 970;  American  Water 

Resources        Association,        Urbana,        Illinois, 

Proceedings  Series  No.  8,  p  162-173,  1970.  5  fig,  2 

tab,  1  5  ref. 

Descriptors:   'Water  pollution  effects,   'Radioac- 
tive   wastes,    'Mollusks,    'Sediments,    'Columbia 
River,  Tidal  waters.  Analytical  techniques.  Trace 
elements.  Nuclear  powerplants,  Nuclear  reactors. 
Identifiers:  'Radionuclides. 

The  levels  of  radioactivity  in  three  species  of  fresh- 
water molluscs,  the  levels  of  activity  of  the  sedi- 


ments in  which  they  live,  and  relationships  between 
sediment  characteristics  and  the  species  distribu- 
tion are  determined.  Of  the  three  molluscs  studied, 
two,  Anodonta  oregonensis  and  Anodonta  wahla- 
matensis,  are  members  of  the  fresh-water  mussel 
family,  Unionidae.  The  third,  Corbicula  fluminea, 
an  Asian  clam,  is  a  member  of  the  family  Corbicu- 
lidae.  The  principal  source  of  the  radionuclides  is 
the  Hanford  reactors  located  approximately  350 
miles  upriver  from  Astoria,  Oregon.  The  Columbia 
River  water,  used  to  cool  the  reactors,  is  subjected 
to  intense  neutron  flux  which  induces  radioactivity 
in  many  trace  elements  in  the  water.  Although 
there  is  a  wide  spectrum  of  radionuclides  present, 
including  those  from  fallout,  zinc-65  and  chromi- 
um-51  are  most  common.  Results  of  this  study  in- 
dicate Anodonta  prefer  sediment  with  a  higher 
mud  content  than  that  preferred  by  Corbicula.  (See 
also  W7I-I2029  thru  W71-12035)  (Woodard- 
USGS) 
W7 1-12663 


A  MICROBIOLOGICAL  AND  CHEMICAL  IN- 
VESTIGATION  OF  EFFECTS  OF  MULTIPLE 
USE  ON  WATER  QUALITY  OF  HIGH  MOUN- 
TAIN WATERSHEDS, 

Montana  State  Univ.,  Bozeman.  Joint  Water 
Resources  Research  Center. 

William  G.  Walter,  Gary  K.  Bissonnette,  and  David 
G.  Stuart. 

Montana  University  Joint  Water  Resources 
Research  Center,  Bozeman,  Report  17,  June  1971. 
1 30  p,  18  fig,  62  tab,  40  ref,  append.  OWRR  Pro- 
ject A-027  MONT  ( 1 ). 

Descriptors:  Microbiology,  'Water  quality, 
'Watersheds  (Divides),  'Mountains,  'Pollutant 
identification,  Montana,  Water  pollution  effects, 
Water  pollution  sources,  'Water  utilization, 
'Coliforms,  E.  coli,  'Enteric  bacteria,  Bacteria, 
Lumbering. 

Identifiers:  Hyalite  watershed  (Mont),  Mystic 
watershed  (Mont),  'Serological  studies,  High 
mountain  watersheds. 

During  the  summers  of  1 969  and  1 970  bacteriolog- 
ical determinations  of  coliform,  enterococcal,  and 
standard  plate  counts  were  performed  on  two  high 
mountain  drainage  systems;  Hyalite,  a  watershed 
open  for  public  use  and  Mystic,  a  watershed  that 
had  been  closed  from  1917  until  its  opening  for 
limited  human  activity  in  the  spring  of  1970. 
Serological  studies  on  Escherichia  coli  isolates 
from  water  and  wild  animal  (bear  and  elk)  fecal 
droppings  indicated  the  strong  influence  that  wild 
game  animals  had  on  determining  bacterial  densi- 
ties in  the  closed  watershed.  The  opening  of  the 
closed  watershed  for  limited  public  use  and  an  ex- 
tensive logging  operation  in  1970  coincided  with 
decreasing  bacterial  densities  in  this  drainage.  (See 
also  W7 1-1 2691 )  (Holje-Montana  State) 
W71-12690 


MICROBIOLOGICAL  STUDIES  IN  AN  OPEN 
AND  A  CLOSED  WATERSHED, 

Montana  State  Univ.,  Bozeman,  Joint  Water 
Resources  Research  Center. 
William  G.  Walter,  and  David  G.  Stuart. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  852,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Completion  Report,  July  1971.  14  p, 
1 2  ref.  OWRR  Project  A-027-MONT  (2). 

Descriptors:  Water  pollution  sources,  Microbiolo- 
gy, 'Watersheds  (Divides),  'Water  quality,  Water 
pollution  effects. 

Identifiers:  Watershed  studies.  High  mountain 
watersheds. 

Bacteriological  determinations  of  coliform,  en- 
terococcal and  standard  plate  counts  were  per- 
formed on  two  high  mountain  drainage  systems; 
Hyalite,  a  watershed  open  for  public  use,  and 
Mystic,  a  watershed  that  had  been  closed  from 
1917  until  the  spring  of  1 970.  The  cause  of  signifi- 
cant changes  in  the  closed  watershed  is  a  direct 
result  of  the  influences  of  its  main  tributary,  the 


South  Fork.  Wild  game  animal  populations  wt 
inhabitated  the  South  Fork  in  1969  were  the  pri 
ry  cause  of  the  high  bacterial  contamination.  ' 
opening  of  the  closed  watershed  for  limited  pu 
use  and  extensive  logging  operation  in  1970  o 
cided  with  decreasing  bacterial  densities  in 
drainage.  A  more  exhaustive  analysis  of  this  stt 
including  the  basic  data,  may  be  found  in  a  th 
authored  by  G.  K.  Bissonnette.  (See  W7I-I26 
( Holje-Montana  State ) 
W7I-1269I 


A  PRE-IMPOUNDMENT  ECOLOGICAL  STU 
OF  THE  BENTHIC  FAUNA  AND  WAT 
QUALITY  IN  THE  NORTH  ANNA  RIVER, 

Virginia  Polytechnic  Inst,  and  State  Ur 
Blacksburg.  Water  Resources  Research  Center. 
G.  M.  Simmons,  Jr. 

Available  from  the  National  Technical  Informal 
Service  as  PB-202  854,  $3.00  in  paper  copy,  $0 
in  microfiche.  Virginia  Water  Resources  Resea 
Center,  Blacksburg,  Completion  Report,  S 
1 97 1 .  9  p,  6  ref.  O  WRR  A-03 1  -  VA  ( I ). 

Descriptors:  'Benthic  fauna.  Acid  streams,  *F 
impoundment,  Background  radiation,  Water  qu 
ty,   Virginia,   Thermal   pollution,   Cooling   wai 
Water  pollution  effects,  Mollusks. 
Identifiers:  Bacteriology,  North  Anna  River  ( Va 

The  North  Anna  River  is  a  tributary  of  the  Ch 
apeake  Bay.  The  river  rises  in  the  upper  Piedm* 
Province  of  Orange  County,  Virginia,  and  flc 
southeast  for  approximately  60  miles  before  join 
the  South  Anna  on  the  Coastal  Plain  to  form  I 
Pamunkey  River.  Virginia  Electric  and  Pov 
Company  is  building  a  13,000  acre  impoundmi 
on  the  North  Anna  River  to  provide  cooling  wa 
for  a  14,000,000  kilowatt  nuclear  powered  elec 
cal  generating  facility.  A  detailed  two-year  wa 
quality  study  has  been  made  of  the  pre-impoui 
ment  basin.  Results  show  that  much  of  the  pre-i 
poundment  basin  has  been  damaged  by  erosii 
heavy  metals,  and  acid  drainage  from  old  pyr 
mine  tailings  on  Contrary  Creek.  The  river,  bel< 
the  confluence  with  Contrary  Creek,  is  in  I 
process  of  biological  recovery,  but  the  mollusc 
species  have  failed  to  become  re-established  witl 
the  pre-impoundment  area.  Increased  dischai 
rates  due  to  rainfall  also  produced  high  colifo 
counts.  Construction  of  the  impoundment  is  < 
pected  to  ameliorate  the  effects  of  acid  drains 
and  high  coliform  counts  and  hasten  the  recov* 
of  the  North  Anna  River  below  the  dam  site. 
W7  1-1 2693 


INCIDENCE  OF  PROSTHECATE  BACTERIA 
A  POLLUTED  STREAM, 

Michigan    State    Univ.,    East    Lansing.    Dept. 

Microbiology  and  Public  Health. 

James  T.  Staley. 

Available  from  the  National  Technical  Informal 

Service  as  PB-202  873,  $3.00  in  paper  copy,  $0.' 

in  microfiche.  Completion  Report,   1971.   18  p, 

fig,  8  ref.  OWRR  A-027-MICH  (2). 

Descriptors:     'Bacteria,     'Sampling,     'Bioasss 

Water  analysis,  Coliforms,  Analytical  techniqui 

Microorganisms. 

Identifiers:    'Prosthecate    bacteria,    CaulobacU 

Prosthecomicrobium,       Hyphomicrobium,       A 

calomicrobium. 

The  density  of  prosthecate  bacteria  was  dete 
mined  by  direct  and  viable  counting  techniques 
samples  of  water  from  polluted  Red  Cedar  Rivt 
Michigan.  These  bacteria  comprised  from  0.62 
1.1%  of  the  total  microflora.  The  caulobactei 
were  the  predominant  type,  attaining  the  maximu 
density  of  4000/ml.  The  other  prosthecate  form 
including  Prosthecomicrobium,  Hyphomicrobiui 
and  Ancalomicrobium,  were  usually  present 
numbers  less  than  1/ml.  No  correlation  betwe( 
the  frequency  of  prosthecate  bacteria  and  that  i 
coliforms  was  observed.  (Wilde-Wisconsin) 
W7 1-1 2698 
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IE  BIOLOGICAL  RESPONSE  TO  OIL  IN  THE 
ARINE  ENVIRONMENT:  A  REVIEW, 

tast  Guard,   Washington,   D.C.   Oceanographic 

lit. 

iry  L.  Hufford. 

ailable  from  the  National  Technical  Information 

rvice  as  AD-723  516,  $3.00  in  paper  copy,  $0.95 

microfiche.  Coast  Guard  Research  and  Develop- 

:nt  Report,  March  1971.  13  p,  23  ref. 

scriptors:  *Oil  wastes,  *Water  pollution  sources, 
iological  properties,   "Water  pollution  effects, 
[uatic  animals.  Environmental  effects,  Aquatic 
mts.  Ecology,  Oceans,  Plankton. 
intifiers:  'Marine  biology,  'Oil  pollution. 

las  been  reported  that  from  one  to  ten  million 
trie  tons  of  oil  are  injected  into  the  ocean  every 
ir  A  review  of  the  literature  indicates  little  is 
jwn  about  the  short  and  long  term  fate  and 
lavior  of  oil  in  the  marine  environment.  Studies 
the  biological  responses  to  oil  have  yielded  am- 
uous  results.  A  recommended  study  to  in- 
tigate  biological  responses  to  oil  and  its  frac- 
as in  the  marine  environment  is  developed. 
U-12709 


ALUATING  RISKS  OF  PESTICIDES  TO 
!H, 

iter  Pollution  Research  Labs.,  Stevenage  (En- 

nd). 

in  S.  Alabaster. 

iceedings,  Br.  Insectic.  Fungic.  Conf.,  p  370- 

1,  1969.   8  p,  3  fig,   12  ref.  Water  Pollution 

search  Laboratory,  Reprint  No.  576. 

scriptors:  *Fish  toxins,  *Fish,  *  Pesticides, 
|uat,  DDT,  Toxicity,  Biodegradation,  'Toxins, 
moratory  tests.  Adsorption,  Hydrolysis,  Oxida- 
i,  Chemical  precipitation.  Aquatic  environment, 
uatic  weeds,  Herbicides,  Industrial  wastes, 
alytical  techniques.  Metabolism,  Water  pollu- 
i  effects. 

ntifiers:  Median  threshold  concentration, 
rretion. 

irt  term  studies  to  determine  the  effect  of  pesti- 
es  and  other  toxins  have  too  often  ignored  possi- 
longer  term  effects  and  also  the  effects  of  other 
imicals  already  present  in  the  river  as  well  as 
imicals  added  with  the  toxin.  A  comprehensive 
ting  survey  using  harlequins  is  outlined,  with  in- 
sion  of  long-term  toxicity  tests  involving  both 
'  and  high  pesticide  concentrations.  Fish  studies 
)  are  necessary  to  determine  whether  or  not  a 
ticular  toxin  is  concentrated  in  fish.  If  so,  does 
toxin  decrease  with  time,  biodegrade,  volatilize, 
does  the  fish  remain  tainted.  These  and  other 
istions  require  careful  attention  from  skilled 
sonnel  from  Government  agencies,  river 
horities,  and  Universities.  Only  by  application  of 
>e  quantities  of  specialized  experts  and  innu- 
rable  tests  can  the  true  nature  of  long  term  ef- 
ts of  toxic  chemicals  on  fish  be  clearly 
ineated.  (Lowry-Texas) 
1-12735 


ITER  POLLUTION  -  1970,  PART  3. 

ited  States  Senate  Committee  on  Public  Works, 
shington,  D.C.  Subcommittee  on  Air  and  Water 
lution. 

primary  bibliographic  entry  see  Field  05G. 

1-12767 


ITER  POLLUTION-1970  PART  4. 

primary  bibliographic  entry  see  Field  05G. 
1-12768 


FECT  OF  MIXING  ON  OXYGEN   UPTAKE 
TE  OF  ESTUARINE  BOTTOM  DEPOSITS, 

;gon  State  Univ.,  Corvallis.  Dept.  of  Civil  En- 
eering. 

•  primary  bibliographic  entry  see  Field  05B. 
1-12835 


OIL  POLLUTION. 

Environmental   Protection   Agency,   Edison,   N.J. 

Water  Quality  Lab. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-12836 


PRIMARY  PRODUCTION  AND  STANDING 
CROPS  OF  EPIPSAMMIC  AND  EPIPELIC  AL- 
GAE, 

Bristol  Univ.  (England).  Dept.  of  Botany. 

M.  Hickman,  and  F.  E.  Round. 

British  Phycological  Journal,  Vol  5  No  2,  p  247- 

255,  1970.  4  fig,  6  tab,  14  ref. 

Descriptors:  'Primary  productivity,  'Standing 
crop,  "Algae,  Diatoms,  Measurement,  Detritus, 
Methodology,  Sediments,  Lakes,  Chlorophyll, 
Hydrogen  ion  concentration,  Carbon  dioxide. 
Identifiers:  'Epipsammic  algae,  'Epipelic  algae, 
Shear  Water  (England),  Amphora  ovalis, 
Opephora  martyi,  Cell  counts,  Navicula,  Nitzschia, 
Stephanodiscus,  Microcystis,  Aphanizomenon, 
Anabena  spiroides. 

A  method  devised  for  determining  primary  produc- 
tion involved  an  additional  step  of  removal  of  epip- 
sammic  algae  from  the  sand  grains.  The  epipelic 
algae  were  also  separated  from  the  sediment.  Since 
the  experiments  were  carried  out  in  the  laboratory 
and  not  in  situ,  primary  production  is  designated 
'potential'  production.  The  'potential'  primary 
production  of  the  epipelon  and  epipsammon  of 
Shear  Water  (England)  has  been  estimated  and  re- 
lated to  standing  crop  parameters  over  a  thirty 
month  period.  All  results  are  expressed  per  unit 
area  of  habitat  to  be  comparable  with  results  of 
other  workers.  The  epipsammic  algae  comprise 
mainly  small  diatoms.  The  epipsammon  can  be 
separated  from  the  epipelon  and  detritus  by  re- 
peatedly swirling  the  sediment  with  lake  water  fil- 
tered through  Whatman  glass  fibre  filter  paper 
removing  phytoplanktonic  primary  producers  and 
detrital  material.  Data  have  also  been  obtained  for 
the  'potential  production'  of  the  flora  in  short  cores 
from  the  same  site.  Standing  crop  and  production 
of  the  epipsammon  was  always  greater  than  that  of 
the  epipelon.  Correlation  between  standing  crop 
and  production  is  closer  for  the  epipelon  than  for 
the  epipsammon  owing  to  retention  of  dead  cells  in 
the  latter  community.  (Jones-Wisconsin) 
W71-12855 


OXIDIZED  MICROZONE  AND  THE  CONSUMP- 
TION OF  OXYGEN  IN  THE  MUD  OF 
OLIGOTROPHY  PONDS  (La  microzone  oxydee 
et  la  consommation  d'oxygene  dans  les  sediments 
des  etangs  oligotrophies), 

Rennes  Univ.  (France).  Faculte  des  Sciences;  and 
Rennes  Univ.  (France).  Hydrobiological  Lab. 
Georges  Bertru. 

Archiv  fur  Hydrobiologie,  Vol  68,  No  2,  p  277-287, 
297 1 .  2  fig,  3  tab,  2 1  ref.  English  summary. 

Descriptors:   'Oxidation,   'Mud-water  interfaces, 
•Boundary  processes.  Oligotrophy,  Mathematical 
models,  Oxygen,  Sediments,  Ferrous  iron,  Limiting 
factors,  Oxygenation. 
Identifiers:  'Oxidized  microzones. 

The  formation  of  an  oxidized  microzone  was  in- 
vestigated in  relation  to  time,  partial  pressure  of  ox- 
ygen, and  the  use  of  oxygen  by  sediments.  At  9.2 
mg/l  of  oxygen  saturation,  the  maximum  thickness 
of  the  microzone  of  4  cm  is  reached  in  10  days.  The 
quantity  of  oxygen  penetrating  the  water-mud  in- 
terface in  oligotrophic  system  depends  on  the 
biological  demand,  the  partial  pressure  of  oxygen, 
and  the  concentration  of  oxidizable  elements  in  the 
water.  In  ponds  maintaining  the  oxidized 
microzone  throughout  the  year,  it  seems  possible  to 
determine  the  depth  at  which  oxygenation  no 
longer  forms  a  barrier  to  ferrous  iron  and  as- 
sociated ions.  (Wilde- Wisconsin) 
W71-12856 


LAKE   EUTROPHICATION:   A   LABORATORY 
INVESTIGATION, 

Ontario  Water  Resources  Commission,  Toronto. 

Div.  of  Research. 

S.  A.  Black. 

Ontario  Water  Resources  Commission,  Division  of 

Research  Paper  No  2026,  1970.  26  p,  3  fig,  5  tab. 

Descriptors:   'Laboratory  tests,   'Eutrophication, 
'Nutrients,  'Algae,  Sewage,  Productivity,  Water 
pollution  effects,  Phosphorus,  Nitrogen,  Ammonia, 
Carbon,  Chlorella. 
Identifiers:  'Limiting  nutrients,  Canada. 

Water  from  an  oligotrophic  lake  was  seeded  to  na- 
tive algae  and  placed  into  four  35-liter  plexiglass 
containers.  The  cultures  were  fed  with  a  mixture  of 
lake  water,  distilled  water,  and  variously  treated 
sewage,  and  subsequently  enriched  in  disodium 
phosphate  and  sodium  carbonate  hydrogen. 
Analyses  of  the  media  and  algal  counts  indicated 
that  0.0 1 5  mg/l  of  P  and  0.5  mg/l  of  N  are  required 
to  produce  growth  response  of  algae  in  the  lake  in- 
vestigated. Carbon  below  8  mg/l  inhibited  the  algal 
growth.  Ammonia  was  used  by  Chlorella  in 
preference  to  nitrates.  Removal  of  phosphorus 
from  sewage  will  greatly  reduce  the  growth  effect 
produced  by  conventionally  treated  activated 
sludge.  (Wilde-Wisconsin) 
W71-12857 


GROWTH  OF  CHLORELLA  IN  RELATION  TO 
BORON  SUPPLY, 

Argonne  National  Lab.,  III.  Div.  of  Biological  and 
Medical  Research. 

Landy  McBride,  William  Chorney,  and  John  Skok. 
Botanical  Gazette,  Vol  132,  No  1,  p  10-13,  1971.  4 
tab,  1 8  ref. 

Descriptors:  'Algae,  'Chlorella,  'Boron,  Labora- 
tory   tests,    Cytological    studies,    Plant    growth, 
Scenedesmus. 
Identifiers:  Nostoc,  Cylindrotheca. 

The  growth  of  Chlorella  vulgaris,  Columbia  strain, 
either  in  low-boron  or  in  purified  media  was  not  in- 
fluenced by  boron  concentration  within  the  range 
of  0.001  to  10.0  mg/l.  No  correlation  was  detected 
between  the  traces  of  boron  in  the  algal  cells  and 
the  concentration  of  the  element  in  the  nutrient 
solution.  (Wilde-Wisconsin) 
W71-12858 


ULTRAVIOLET  COMBUSTION  OF  DIS- 
SOLVED ORGANIC  NITROGEN  COMPOUNDS 
IN  LAKE  WATERS, 

Michigan  State  Univ.,  Hickory  Corners,  W.K.  Kel- 
logg Biological  Station. 

For  primary  bibliographic  entry  see  Field  05A. 
W71-12860 


NUTRITIONAL  POLLUTION  BEGS  FOR  A 
SOLUTION, 

Oklahoma  Univ.,  Norman.   School  of  Civil   En- 
gineering and  Environmental  Science. 
George  W.  Reid. 

Water  and  Wastes  Engineering,  p  48-49,  and  52, 
June  1 97 1 .  1  fig,  3  tab,  5  ref. 

Descriptors:  'Mathematical  models,  'Eutrophica- 
tion, 'Sewage  treatment,  Nutrients,  Phosphorus, 
Nitrogen,  Detergents,  Water  pollution  control, 
Biodegradation,  Equations. 

Identifiers:  Algal  growth  potential,  Prediction 
equation. 

The  suggested  eutrophication  model  predicts  the 
magnitude  of  the  pollution  problem  and  indicates 
avenues  toward  amelioration  of  conditions.  The 
desired  dilution  of  nitrogen  and  phosphorus  con- 
centrations is  arrived  at  on  the  basis  of  the  algal 
growth  potential  (AGP),  density  of  pollution  con- 
tributing population  or  its  industrial  equivalent, 
BOD,  and  the  acceptable  levels  of  nitrogen  and 
phosphorus  as  determined  by  the  AGP.  The  ac- 
ceptable levels  of  the  AGP  are  10  mg/l  for  industri- 
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al  and  municipal  waters,  and  30-40  mg/l  for  recrea- 
tional waters.  These  levels  are  valid  for 
nitrogen/phosphorus  ratio  of  10:1  and  car- 
bon/nitrogen/phosphorus ratio  of  50:10:1.  (Wilde- 
Wisconsin) 
W71-12862 


ECOLOGY  OF  AQUATIC  VASCULAR  PLANTS 
IN  SOUTHERN  ONTARIO  IMPOUNDMENTS, 

Department  of  Lands  and   Forests,   Maple  (On- 
tario); and  Ontario  Water  Resources  Commission, 
Rexdale.  Biology  Branch. 
A.  M.  McCombie,  and  Ivanka  Wile. 
Weed  Science,  Vol  29,  No  3,  p  225-228,  1971.  5 
fig,  1  tab.  1 8  ref. 

Descriptors:  'Aquatic  plants,  'Impoundments, 
♦Ecology,  Ponds,  Lakes,  Soil  types,  Chara,  Sago 
pondweed.  Distribution,  Dominant  organisms. 
Plant  growth.  Depth,  Flow,  Shallow  water.  Ions, 
Hydrogen  ion  concentration.  Dissolved  oxygen,  Al- 
kalinity, Hardness  (Water),  Chemical  analysis. 
Identifiers:  'Southern  Ontario,  Specific  con- 
ductance. Transparency,  Elodea  canadensis, 
Potamogeton  amplifolius,  Potamogeton  crispus, 
Potamogeton  pectinatus,  Potamogeton  natans, 
Potamogeton  foliosus,  Potamogeton  nodosus, 
Potamogeton  interruptus,  Potamogeton  pusillus. 

The  design  and  management  of  small  multipurpose 
impoundments  were  studied  to  determine  the  ex- 
tent to  which  variations  in  species  composition  of 
plant  communities  are  related  to  local  environmen- 
tal differences  and  establishment  of  certain 
macrophytic  species  as  indicators  of  prevailing  lim- 
nological  conditions.  Specific  conductance  is  the 
most  useful  measurement  of  fertility  since  it 
reflects  total  ion  concentration.  Fertility  of  these 
waters,  as  indicated  by  specific  conductance,  ap- 
peared as  a  function  of  watershed  area  over  the 
range  0  to  100  hectares.  For  watersheds  greater 
than  100  hectares,  differences  in  soil  type  and 
farming  intensity  were  major  causes  of  variability. 
Chara  was  most  abundant  between  218  and  300 
micromhos/sq  cm  and  grew  best  in  upper  end  (2.4 
to  5.8  m)  of  the  transparency  range.  Eldea 
flourished  at  specific  conductances  of  224  to  300 
micromhos/sq  cm  and  at  transparencies  from  2.7  to 
5.8  meters.  Potamogeton  amplifolius  occurred  only 
in  least  fertile  impoundments  and  Potamogeton 
crispus  only  in  most  fertile.  Potamogeton  pec- 
tinatus occurred  at  specific  conductances  of  200  to 
349  micromhos/sq  cm,  favoring  extensive  shallow 
areas  subject  to  continuous  summer  flow.  (Jones- 
Wisconsin) 
W7I-12864 


ASSESSMENT  OF  POLLUTION  EFFECTS  BY 
THE  USE  OF  ALGAE, 

Liverpool    Univ.    (England).    Hartley    Botanical 

Labs. 

Elsie  M.  Burrows. 

Proceedings  of  the  Royal  Society  of  London,  B, 

Vol  1 77,  p  295-306,  1971 .  5  fig,  22  ref. 

Descriptors:  'Algae,  'Water  pollution  effects,  'In- 
dicators, 'Sea  water.  Marine  plants,  Assessments, 
Monitoring,  Sewage,  Estuaries,  Growth  rates, 
Biological  communities. 

Identifiers:  'Ulva,  'Laminaria,  Liverpool  Bay  (En- 
gland), Irish  Sea. 

Increases  in  the  diameter  of  thallus  discs  of  Ulva 
and  in  the  surface  area  of  Laminaria  algae  served  as 
the  criterion  for  appraisal  of  sewage  pollution. 
Relatively  simple  culture  trials  with  samples  of  pure 
and  polluted  water  from  the  Irish  Sea  disclosed  that 
Ulva  lactua  and  Laminaria  saccharina  have  a  high 
potential  as  indicators  of  pollution  effects  because 
of  their  ease  of  cultivation  and  sensitivity  to 
changes  in  water  composition,  particularly  those 
caused  by  sewage  discharges.  The  behavior  of  dif- 
ferent algae  species  with  their  alternation  of 
generation  offers  wide  possibilities  for  assessing 
both  the  eutrophying  and  toxic  effects  of  urban  and 
industrial  pollution.  (Wilde-Wisconsin) 
W7I-I2867 


STATISTICAL  MODEL  FOR  THE  SELECTION 

OF  UNICELLULAR  ALGAL  STRAINS  BY  THE 

RATE       OF       INCREASE       IN       NUMBERS 

(Statlstlcheskaya     model    otbora    shtammov    od- 

nokletochnykh  vodoroslei  po  skorodl  uvelichenlya 

chislennosti), 

Agrofizicheskii    Nauchno-lssledovatelskii    Institut, 

Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  07B. 

W7I-I2868 


METHODS  FOR  DETERMINING  THE  PRIMA- 
RY PRODUCTIVITY  OF  EPIPELIC  AND  EPIP- 
SAMMIC  ALGAL  ASSOCIATIONS, 

Bristol  Univ.  (England).  Dept.  of  Botany. 

M.  Hickman. 

Limnology  and  Oceanography,  Vol   14,  No  6,  p 

936-941,  1969.  7  tab,  13  ref. 

Descriptors:  Primary  productivity,  'Biological 
communities,  'Algae,  'Methodology,  Carbon 
radioisotopes.  Diatoms,  Measurement,  Sediments, 
Sampling,  Depth,  Sea  water,  Fres  water.  Littoral, 
Dissolved  oxygen,  Diurnal,  Migration  patterns. 
Identifiers:  'Epipsammic  algae,  'Epipelic  algae, 
Algal  associations.  Shear  Water  (England), 
Amphora  ovalis,  Opephora  martyi,  Abbot's  Pond 
(Somerset,  England),  Sand  grains.  Tidal  cycles. 

Quantitative  techniques  of  defined  accuracy  were 
developed  for  estimating  primary  productivity  of 
both  epipelic  and  epipsammic  algal  associations  of 
both  fresh  and  marine  shallow  and  deep-water 
sites.  For  the  epipsammic  algal  association  samples 
were  taken  from  a  rich  diatomal  flora  attached  to 
sand  grain  surfaces  in  the  littoral  zone  of  a  small 
lake.  The  algae  were  separated  from  the  epipelic 
algae  and  detrital  material  and  a  C-14  source 
added.  The  algae  were  removed  from  the  sand 
grains  before  assay  for  C-14  by  sonification.  The 
epipelic  algal  association  was  studied  by  trapping 
the  algae  with  a  double  layer  of  lens  tissue  and  C- 1 4 
method  for  assay.  Harvesting  time  is  critical,  since 
epipelic  populations  show  marked  diurnal  migra- 
tion rhythms.  After  incubation,  algae  were 
removed  from  lens  tissue.  Since  87.5%  of  the 
epipelic  population  was  trapped  in  the  tissue  and 
85.8%  of  the  trapped  population  removed  from  it, 
productivity  estimates  were  attributable  to  73.3% 
of  total  population.  The  primary  productivity  of 
both  epipsammic  and  epipelic  algae  can  also  be  stu- 
died with  oxygen  techniques.  The  routine  methods 
for  both  associations,  the  epipelic  and  epipsammic, 
were  statistically  defined.  (Jones- Wisconsin) 
W71-12870 


STANDING  CROPS  AND  PRIMARY  PRODUC- 
TIVITY OF  THE  EPIPELON  OF  TWO  SMALL 
PONDS  IN  NORTH  SOMERSET,  U  K, 

Bristol  Univ.  (England).  Dept.  of  Botany. 

M.  Hickman. 

Oecologia  (Berl),  Vol  6,  p  238-253,  1971.  7  fig,  3 

tab,  47  ref. 

Descriptors:  'Standing  crop,  'Primary  productivi- 
ty, Ponds,  Productivity,  Measurement,  Nutrients, 
Methodology,  Sampling,  Shallow  water.  Diatoms, 
Chlorophyll,  Sediments,  Benthos,  Phytoplankton, 
Cores,  Carbon  radioisotopes.  Dissolved  oxygen, 
Detritus. 

Identifiers:  'Epipelon  algae,  'Algal  communities, 
Abbot's  Pond  (England),  Priddy  Pool  (England), 
Equisetum  fluviatile. 

Benthic  communities  are  important,  particularly  in 
shallow  water,  in  food  chains  leading  ultimately  to 
fish  production.  Measurements  of  production  of 
defined  benthic  communities  are  essential  for  un- 
derstanding productivity  of  shallow  bodies  of  water 
because  wherever  the  substratum  is  in  the  photic 
zone  benthic  algae  production  will  occur.  The  pri- 
mary productivity  and  the  standing  crop  of  the 
epipelic  algal  communities  in  two  small  English 
ponds  of  contrasting  nutrient  status  were  measured 
over  a  two-year  period,  sampling  at  approximately 
two-weekly  intervals.  Chlorophyll  a  content  of  the 
epipelic  algae  was  measured  spectrophotometri- 
cally;  primary  productivity  using  the  C-14  method. 


Standing  crop*  reflected  the  richer  nutrient  ita 
of  eutrophic  Abbot's  Pond  compared  with  l 
oligotrophic  Priddy  Pool  as  did  the  productiv 
results  when  the  same  depth  category  in  both  pot 
was  examined.  Production  resulted  from  an  int 
relationship  among  light  intensity,  standing  ci 
size  and  other  variable  environmental  factor! 
both  pools.  However,  light  in  Abbot's  Pond  i 
peared  to  be  the  most  important  factor  in  limiti 
standing  crop  size  and  production  in  the  deej 
depth  categories.  The  insignificance  of  all  alj 
groups  except  diatoms  is  emphasized  by  good  a 
respondence  between  chlorophyll  a  content  a 
total  diatom  counts.  (Jones-Wisconsin) 
W71-I2871 


A  POSSIBLE  MECHANISM  OF  INSECTICD 
RESISTANCE  IN  MOSQUITOFISH, 

Mississippi  State  Univ.,  State  College.  Dept.  of  E 

tomology. 

D.  L.  Fabacher,  and  H.  Chambers. 

PHS  Grant  ES004 12-01,  Bulletin  of  Environmen 

Contamination  and  Toxicology,  Vol  6,  No  4  p  37 

376,  1971.  2  tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Endr 
•Chlorinated  hydrocarbon  pesticides,  'Pestici 
kinetics,  'Pesticide  toxicity,  'Fish  physioloj 
Pesticides,  Pesticide  residues,  Pesticide  drift,  A 
sorption,  Path  of  pollutants,  Resistance,  Fishki 
Mortality,  Water  quality,  Lethal  limit,  Enviro 
mental  effects,  Balance  of  nature,  Chemcontrol. 
Identifiers:  'Mosquitofish,  'Gambusia  sp.,  Sele 
tion.  Resistance  mechanisms,  Mechanisms  of  i 
sistance. 

Mosquitofish  (Gambusia  affinis)  from  a  heavily  i 
secticide  contaminated  site  in  Mississippi  are  r 
sistant  to  most  organochlorine  pesticides.  Simil 
resistance  in  the  mosquito,  Aedes  aegypti,  has  be< 
correlated  with  high  fat  content  in  larvae.  Tk 
study  compares  the  percent  lipid  content  in  insecl 
cide-resistant  and  insecticide  susceptible  mosquiti 
fish,  and  compares  lipid  content  to  survival  i 
susceptible  mosquitofish  treated  with  endrin.  Tl 
lipid  content  of  resistant  fish  was  1.8  times  that  i 
susceptible  fish.  Susceptible  fish  that  survived  e 
posure  to  endrin  consistently  contained  more  lipi 
than  did  comparable  dead  fish.  Resistant  fish  coi 
tained  larger  livers,  partially  due  to  higher  liver  f; 
content.  Although  the  total  mechanism  of  n 
sistance  is  probably  complex,  organochlorine  ii 
secticides  are  highly  lipophilic,  and  lipids  coul 
serve  as  a  reservoir  to  protect  the  nervous  systei 
from  the  toxicant.  (LeGore-Washington) 
W71-12872 


ACUTE  TOXICITY  OF  AFLATOXINS  B  sub 
AND  G  sub  1  IN  THE  RAINBOW  TROUT  (SAI 
MO  GAIRDNERI), 

Oregon    State    Univ.,    Corvallis.    Dept.    of   Foo 
Science  and  Technology. 
D.  H.  Bauer,  D.  J.  Lee,  and  R.  O.  Sinnhuber. 
PHS  Grant  No  CA-06285,  and  ES-00256.  To) 
icology  and  Applied  Pharmacology,  Vol  15,  p  41! 
419,1969.  1  tab,  13  ref. 

Descriptors:  'Fish  physiology,  'Toxicity,  Bioassa; 
Toxins,    Poisons,    Rainbow    trout,    Trout,    Lethi 
limit,  Mortality. 
Identifiers:  Anatoxins,  Mycotoxins,  Aspergillus  sp, 

Nine-month  old  rainbow  trout  averaging  60  g  eac 
were  used  to  determine  the  median  lethal  dose 
(LD50)  of  anatoxins  B  sub  1  and  G  sub  1.  The  ton 
ins  were  isolated  from  cultures  of  Aspergillus  flavu 
( ATCC  15517)  grown  on  rice .  Statistical  treatmen 
of  mortality  occurring  during  the  10  day  perioi 
after  intraperitoneal  injection  of  the  mycotoxin 
gave  LD  50  values  of  0.81  mg/kg  and  1.90  mg/k; 
for  aflatoxin  B  sub  I  and  G  sub  1,  respectively 
Trout  given  oral  doses  of  anatoxins,  or  those  givei 
an  LD  50  intraperitoneal  dose,  regurgitated  thei 
stomach  contents.  It  is  suggested  that  acute  toxicit; 
studies  of  anatoxins  given  by  the  oral  route  in  tht 
manner  are  not  practical  in  the  case  of  the  rainbov 
trout.  (LeGore-Washington) 
W71-12873 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Effects  of  Pollution — Group  5C 


)ME  RESEARCH  NEEDS  AND  METHODS 
)R  PROTECTING  NAIADS  FROM  EXTINC- 
ON, 

deral    Water   Quality    Administration,   Duluth, 

inn.  National  Water  Quality  Lab. 

.J.  Imlay. 

mual    Reports    for     1969    of    the    American 

ilacological  Union,  p  49-51,  1969.  3  ref 

scriptors:  'Lethal  limit,  *Bioassay,  'Mussels, 
ixygen  requirements,  *Copper,  'Potassium,  Dis- 
ved  oxygen.  Resistance-,  Water  pollution  effects, 
>indicators,  Metals,  Physiological  ecology,  En- 
onmental  effects.  Aquatic  environment. 
ntifiers:  Naiads. 

e  water  quality  requirements  of  freshwater  mus- 
i  were  investigated.  Riffle  species  require  2.5 
n  of  oxygen  over  the  10-week  period  in  the 
nmer  when  oxygen  is  normally  lowest.  In  the 
■e  period  of  time,  25  ppb  of  copper  will  kill 
m  Bioassay  results  led  to  the  prediction  that 
i.  streams  with  more  than  7.0  ppm  of  potassium 
uld  contain  no  mussels,  those  with  4.0  ppm  or 
i  of  K  would  have  mussels,  and  4.0-7.0  ppm 
uld  indicate  marginal  quality.  These  observa- 
is  were  subsequently  verified.  (LeGore- 
shington) 
1-12874 


INEXPENSIVE  METHOD  FOR  SIMULAT- 
5  DIEL  PATTERNS  OF  LIGHTING  IN  THE 
BORATORY, 

leral  Water  Pollution  Control  Administration, 
uth,  Minn.  National  Water  Quality  Lab. 
V.  Drummond,  and  W.  F.  Dawson, 
nsactions  of  the  American  Fisheries  Society, 
99,  No  2,  p  434-435,  April  1970.  2  fig,  2  ref. 

criptors:   'Instrumentation,   'Lighting,   'Light 
nsity,  Bioassay,  Laboratory  equipment,  Facili- 
,  Aquatic  environment.  Environmental  effects. 
Uifiers:  Parameter  control. 

assay  results  can  be  greatly  influenced  by  a  host 
nvironmental  factors.  Intensity  and  duration  of 
ting  is  conceivably  of  importance.  A  system  of 
ting  control  is  described  that  can  be  easily 
icated,  costs  less  than  $40,  yet  simulates  sun- 
and  sunset  at  the  beginning  and  at  the  end  of 
lighting  period.  The  basic  component  is  a  time 
Irol  unit  which  automatically  turns  fluorescent 
ts  on  and  off  at  pre-determined  intervals.  The 
ng  control  operates  in  conjunction  with  a  light 
mer  control  panel,  which  governs  the  intensity 
ght.  ( LeGore- Washington) 
1-12876 


UAL  OBSERVATION  OF  FISH  BENEATH 
I  ICE  IN  A  WINTERKILL  LAKE, 

:onsin  Univ.,  Madison.  Lab.  of  Limnology. 
Magnuson,  and  D.  J.  Karlen. 
nal  of  the  Fisheries  Research  Board  of  Canada, 
27,  No  6,  p  1059-1068,  1 970. 4  fig,  2  tab,  7  ref. 

:riptors:  'Fishkill,  'Fish  behavior,  'Freezing, 
nterkilhng,  Water  temperature.  Anaerobic 
litions,  Morbidity,  Mortality,  Aquatic  environ- 
t.  Aquatic  habitats,  Cold  resistance,  Dissolved 
[en,  Hydrogen  sulfide.  Yellow  perch.  Pikes, 
ishes,  Resistance. 

tifiers:  'Survival  mechanisms.  Multiple 
meters.  Northern  pike. 

evice  is  described  to  directly  observe  fish 
ivior  beneath  the  ice  of  a  shallow  lake.  The 
ing  device,  a  1.9  m  tall  plexiglass  tube  (14.0 
nside  diameter)  sealed  at  the  bottom,  worked 
le  principle  of  a  periscope.  It  was  frozen  into 
:  in  the  center  of  a  net  enclosure.  A  man  in  a 
ened  hut  lowered  a  mirror  into  the  tube  to  ob- 
s  the  fish  in  the  enclosure.  Vertical  distribu- 

and  behavior  of  5  adult  northern  pike  (Esox 
s),  6  yellow  perch  (Perca  flavescens),  and  13 
{ill   (Lepomis  macrochirus)   were  compared 

the  levels  of  dissolved  oxygen,  free  carbon 
ide,  hydrogen  sulfide,  and  water  temperature. 
:rvations  were  made  in  Mystery  Lake,  Wiscon- 


sin during  a  period  of  winterkill.  Yellow  perch  were 
the  most  active,  northern  pike  the  least.  Bluegill 
remained  farther  beneath  the  ice  than  did  the  other 
two  species.  Northern  pike  took  up  residence  in 
domes  that  they  formed  in  the  undersurface  of  the 
ice.  Northern  pike  and  yellow  perch  frequently 
sounded  into  the  anoxic  layers.  Differences  in  fish 
behavior  were  significant  in  prolonging  survival.  A 
combination  of  little  locomotive  activity  and  a  posi- 
tion immediately  beneath  the  ice  apparently 
favored  the  longer  survival  of  northern  pike  over 
bluegill  and  yellow  perch.  (LeGore-Washineton) 
W71-12877 


PRELIMINARY  OBSERVATIONS  ON  THE  EF- 
FECTS OF  SALINITY  AND  TEMPERATURE 
CHANGES  ON  MUGIL  CAPITO  FRY, 

Ministry  of  Agriculture,  Accre  (Israel).  Extension 

Service. 

D.  Mires. 

BAMIDGEH,  Bulletin  for  fish  Culture  in  Israel,  Vol 

22,  No  l,p  19-24,  1970.  2  fig, 4  tab. 

Descriptors:  'Salinity,  'Mortality,  'Aquiculture, 
•Water  temperature,  'Thermal  stress,  'Fish 
stocking,  'Mullets,  Morbidity,  Lethal  limit,  Bioas- 
say, Fish  farming,  Fish  handling  facilities,  Fish 
management,  Fishkill,  Resistance,  Fry. 
Identifiers:  'Mugilsp. 

Wild-caught  mullet  fry  experience  considerable 
mortality  when  transferred  to  rearing  ponds  in 
Israeli  aquicultural  operations.  This  study  was 
designed  to  determine  the  cause  of  death.  Direct 
changes  from  seawater  to  tapwater,  and  vice-versa, 
of  the  same  temperature  caused  no  observable  dis- 
tress. Sudden  salinity  changes,  therefore,  do  not 
seem  to  be  the  cause  of  mortality.  Several  fish  were 
subjected  to  cooler  temperatures;  they  became  im- 
mediately distressed  and  several  mortalities  oc- 
curred. All  tests  were  executed  under  field  condi- 
tions so  the  changes  in  temperature  were  not  par- 
ticularly regular  or  at  a  planned  rate.  In  spite  of 
this,  it  seems  quite  clear  that  the  mullet  fry  suffer 
very  much  from  sudden  changes  in  temperature. 
( LeGore-Washington ) 
W7I-I2878 


REACTION  OF  MARINE  FISHES  AROUND 
WARMWATER  DISCHARGE  FROM  AN 
ATOMIC  STEAM-GENERATING  PLANT, 

Humboldt  State  Coll.  Areata,  Calif.  Div.  of  Natural 

Resources. 

G.  H.  Allen,  L.  B.  Boydstun,  and  F.  G.  Garcia. 

The  Progressive  Fish  Culturist,  Vol  32,  No  1,  p  9- 

16,  January  1970.  2  fig,  4  tab,  5  ref. 

Descriptors:  'Thermal  stress,  'Thermal  pollution, 
♦Water  pollution  effects,  'Thermal  powerplants, 
'Resistance,  'Fish  behavior,  Hydroelectric  plants, 
Nuclear  powerplants.  Thermal  power,  Heated 
water,  On-site  investigations,  Marine  fish.  Fish  at- 
tractants.  Fish  populations,  Perches,  Pile  perch, 
Sculpins,  White  seaperch.  Smelts. 
Identifiers:  Fish  distribution,  Surfperch,  Greenling, 
Cabezon,  Sand  sole,  Tomcod,  Flounder,  Rockfish, 
Smoothhound. 

There  is  a  paucity  of  observations  on  the  behavioral 
response  of  fish  to  thermal  effluents.  The  results 
are  recorded  of  a  hook  and  line  sampling  survey 
carried  out  in  Humboldt  Bay,  California,  near  the 
site  of  a  heated  water  outfall.  In  seven  days  of  fish- 
ing, 73 1  fish,  comprising  1 8  species,  were  taken.  In- 
dications of  preference  for  warmer  water  were 
found  in  three  species:  walleye  surfperch,  pile 
perch  and  jacksmelt.  Three  species  (striped 
seaperch,  silver  surfperch  and  white  seaperch)  ex- 
hibited some  attraction  to  the  outfall.  Difficulty  in 
characterizing  the  temperature  distribution 
throughout  the  water  mass  fished  might  permit  in- 
ference of  limitations  to  the  study's  validity. 
( LeGore-Washington ) 
W71-12880 


A  SIMPLIFIED  WATER  SAMPLER, 

Corps  of  Engineers,  Jacksonville,  Fla. 


H.  T.  Holland. 

The  Progressive  Fish  Culturist,  Vol  32,  No  1 ,  p  50, 

January  1 970.  1  fig. 

Descriptors:  'Sampling,  'Hydrologic  data,  Instru- 
mentation,   'Water    analysis,    Water    chemistry, 
Water  properties.  Water  quality.  Chemical  analy- 
sis. 
Identifiers:  'Water  sampling. 

A  small,  lightweight  water  sampler,  useful  around 
dense  vegetation  and  brush,  can  be  constructed  for 
less  than  $5.00.  The  sampler  is  made  of  a  double- 
action  rubber  bulb  (presumably  containing  some 
type  of  check  valve)  and  two  lengths  of  rubber  tub- 
ing. In  operation,  the  discharge  tube  is  placed  in  a 
sample  bottle,  and  the  intake  tube  opening  is  held 
at  the  depth  to  be  sampled.  Water  is  collected  by 
squeezing  the  bulb,  flushing  and  filling  the  sample 
bottle.  (LeGore-Washington) 
W71-12881 


A  SYSTEM  FOR  MAINTAINING  CONSTANT 
DISSOLVED  OXYGEN  CONCENTRATIONS  IN 
FLOWING-WATER  EXPERIMENTS, 

Humboldt  State  Coll.  Areata,  Calif. 

D.  B.  Hicks,  and  J.  W.  DeWitt. 

The  Progressive  Fish  Culturist,  Vol  32,  No  1 ,  p  55- 

57,  January  1970.  1  fig. 

Descriptors:      'Dissolved      oxygen,      'Bioassay, 

♦Laboratory  equipment,  'Oxygenation,  'Aeration, 

Laboratory  tests,  Treatment,  Water  quality.  Water 

pollution  effects,  Facilities. 

Identifiers:  Constant-flow  bioassay,  Constant  level 

control. 

Maintenance  of  a  constant  dissolved  oxygen  con- 
centration in  a  flowing-water  experiment  is  difficult 
and  requires  specially  designed  equipment.  A  sim- 
ple, inexpensive  apparatus  is  described.  The  system 
delivers  6  separate  streams  of  water  of  different 
and  constant  dissolved  oxygen  concentrations.  In- 
coming water  is  first  uniformly  'degassed'  by  bub- 
bling nitrogen  gas.  The  water  is  then  delivered,  via 
a  centrifugal  pump,  to  a  closed  vertical  oxygena- 
tion column  through  which  oxygen  gas  is  bubbled. 
Six  adjustable  intake  tubes  are  in  the  oxygenation 
column,  and  the  height  in  the  column  at  which  its 
intake  opening  is  set  determines  the  dissolved  ox- 
ygen concentration  of  the  water  carried  by  each 
tube.  In  all  trials,  dissolved  oxygen  levels  varied 
only  within  plus  or  minus  0.2  mg/1.  (LeGore- 
Washington) 
W71-12882 


USING  BAYTEX  TO  CONTROL  CRAYFISH  IN 
PONDS, 

Kansas   Forestry,   Fish,   and   Game   Commission, 

Pratt. 

J.  Ray,  and  V.  Stevens. 

The  Progressive  Fish  Culturist,  Vol  32,  No  I,  p  58- 

60,  January  1970.  4  tab. 

Descriptors:  'Chemcontrol,  'Pesticides,  'Water 
pollution  effects,  'Crayfish,  'Aquatic  insects,  'In- 
sect control,  Aquiculture,  Catfishes,  Channel  cat- 
fish, Application  methods.  Resistance,  Toxicity, 
Lethal  limit,  Dipetera,  Pest  control.  Rates  of  appli- 
cation. 
Identifiers:  Baytex. 

Large  numbers  of  crayfish  in  channel  catfish  rear- 
ing ponds  cause  many  problems  for  the  aquicul- 
turist.  Baytex  was  tried  as  a  chemical  control  for 
crayfish  in  segeral  Kansas  ponds.  Used  at  100  ppb 
or  greater,  Baytex  is  an  immediately  effective  con- 
trol agent.  At  less  than  100  ppb,  the  effect  is  less 
pronounced  and  a  complete  kill  may  require  as 
long  as  96  hr.  Aquatic  diptera  are  effectively  'con- 
trolled' at  50  ppb  or  greater.  At  rates  as  high  as  250 
ppb  for  96  hr,  Baytex  is  not  harmful  to  fish.  In 
treated  ponds,  rotifers  made  up  the  bulk  of  the  sur- 
viving plankton  population.  (LeGore-Washineton) 
W71-12883 


83 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


ECOLOGICAL  MANAGEMENT  PROBLEMS 
CAUSED  BY  HEATED  WASTE  WATER 
DISCHARGE  INTO  THE  AQUATIC  ENVIRON- 
MENT, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg. 
John  Cairne .  Jr. 

Water  Resour  Bull.  6  (6):  868-878.  Illus.  1970. 
Identifiers:    Aquatic,   Discharge,    Ecological,    En- 
vironment, Heated,  Management,  Pollution,  Ther- 
mal, Waste,  Water. 

Discharge  of  heated  waste  water  may  affect  the  en- 
tire aquatic  ecosystem— the  interrelated  biological, 
chemical,  physical  system  -and,  if  the  temperature 
change  is  large,  may  destroy  the  capacity  of  the 
ecosystem  to  serve  a  variety  of  beneficial  purposes. 
However,  it  is  possible  to  discharge  heated  waste 
water  in  carefully  controlled  amounts  without  seri- 
ously degrading  the  aquatic  ecosystem.  There  are  4 
basic  alternatives  which  are  open  with  regard  to  the 
heated  waste  water  problem  which  may  be  chosen 
singly  or  in  various  combinations:  Placing  all  heated 
waste  water  in  streams,  lakes,  and  oceans  without 
regard  to  the  effects.  Thus  considering  the  environ- 
mental damage  as  a  necessary  consequence  of  in- 
creased power  demand.  Using,  but  not  abusing,  ex- 
isting ecosystems.  This  means  regulating  the  heated 
waste  water  discharge  to  fit  the  receiving  capacity 
of  the  ecosystem.  Finding  alternative  ways  to  dis- 
sipate or  beneficially  use  waste  heat,  and  modifying 
ecosystems  to  fit  the  new  temperature  conditions.-- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W7I-129I4 


BIOLOGY    AND    WATER    POLLUTION    CON- 
TROL, 

For  primary  bibliographic  entry  see  Field  OSG. 
W71-12921 


A  WATERBORNE  EPIDEMIC  OF  SALMONEL- 
LOSIS IN  RIVERSIDE,  CALIFORNIA,  1965.  A 
COLLABORATIVE  REPORT. 

Amer  J  Epidemiol.  93  (I):  33-48,  Illus,  Maps, 
1971. 

Identifiers:  California,  Chlorination,  Collaborative, 
Contamination,  Enteritis,  Epidemic,  Gastro,  Hu- 
man, Riverside,  Salmonella-Typhimurium,  Sal- 
monellosis, USA,  Water,  Water-Borne. 

The  clinical  and  epidemiologic  aspects  of  an 
epidemic  of  acute  gastroenteritis  occurring  in 
Riverside,  California,  1965,  are  described.  More 
tJian  16,000  cases  occurred;  at  least  70  patients 
were  hospitalized  and  3  died.  The  causative  agent 
was  Salmonella  typhimurium  phage  type  2,  which 
contaminated  the  municipal  water  supply.  Water 
was  obtained  from  deep  wells  and  the  exact  source 
of  contamination  was  not  determined.  However, 
the  outbreak  was  brought  under  control  by  recog- 
nition of  contamination  and  chlorination  of  the 
supply  of  water.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W71-12934 


EFFECTS  OF  SOME  COMMON  INSECTICIDES 
AND  OTHER  ENVIRONMENTAL  FACTORS  ON 
THE  HEART  BEAT  OF  CARIDINA  PRISTIS, 

Vidyalankara  Univ.  of  Ceylon,  Kelaniya.  Dept.  of 

Zoology. 

H.H.Costa. 

Hydrobiologia.  35  (3/4):  469-480.  Illus.  1970. 

Identifiers:  Beat,  BHC.Caridina-Pristis,  DDT,  Diel- 

drin.  Environmental,  Heart,  Insecticides,  pH. 

Higher  concentrations  of  DDT,  such  as  2.5  ppm  or 
0.62  ppm  solutions,  bring  about  an  arrest  of  the 
heart  of  C.  pristis  in  a  very  short  time.  Concentra- 
tions of  0.1  and  0.05  ppm  decrease  the  heart  rate 
with  time.  A  2.50  ppm  concentration  of  dicldrin  ar- 
rests the  heart  beat  within  100  min,  while  dilute 
concentrations  increase  the  rate  of  heart  pulsation. 
BHC  appears  to  be  similar  to  DDT  in  its  effects  on 
the  heart  rate.  Water  of  very  low  and  very  high  pH 
decreases  the  rate  of  heart  beat;  high  salinities  in- 


crease the  rate. -Copyright   1971,  Biological  Ab- 
stracts, Inc. 
W7 1-1 2973 


POTASSIUM,  SODIUM,  MAGNESIUM  AND 
CALCIUM  CONTENTS  OF  CHINOOK  SALMON 
TISSUES  DURING  VARIOUS  STAGES  OF  THE 
LIFE  CYCLE, 

Harvard  Medical  School,  Boston,  Mass. 
P.  J.  Snodgrass,  and  J.  E.  Halver. 
Comp  Biochem  Physiol.  38  (1  Part  A):  99-1 19.  Il- 
lus. 1971. 

Identifiers:  Calcium,  Chinook,  Cycle,  Fresh,  Life, 
Magnesium,  Oncorhynchus-Tshawytscha,  Potassi- 
um, Salmon,  Sea,  Sodium,  Tissues,  Water. 

The  K,  Na,  Mg  and  Ca  contents  of  plasma,  red 
cells,  brain,  heart,  muscle,  liver,  kidney  and  gills 
were  measured  in  Oncorhynchus  tshawytscha  dur- 
ing 4  stages  of  the  life  cycle:  while  juveniles  in  fresh 
water,  after  2  wk  in  seawater,  as  mature  adults  in 
the  ocean,  and  after  3-4  mo.  of  fasting  at  the 
spawning  grounds.  Although  plasma  cation  con- 
centrations changed  with  each  alteration  in  ionic 
environment,  a  remarkable  constancy  of  cellular 
cation  composition  is  maintained  except  for  the  ju- 
veniles in  seawater.  The  normal  K./N  ratio  in  the 
muscle  of  spawning  salmon  is  inconsistent  with  the 
hypothesis  that  pathological  hyperadrenocorticism 
occurs  at  this  stage. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W7I-I2976 


POLYNUCLEAR      AROMATIC      HYDROCAR- 
BONS IN  THE  WATER  ENVIRONMENT, 

Pittsburgh  Univ.,  Pa.  Graduate  School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  05  B. 

W71-12977 


ADAPTATION   OF   THYROID   FUNCTION   TO 
IODINE  INTAKE  IN  BUENOS  AIRES, 

Buenos  Aires  Univ.  (Argentina). 

Hector  M.  Forcher,  Aldo  E.  Lanaro,  Carlos  L. 

Enrion,  and  Juan  Reforzo-Membrives. 

J  Clin  Endocrinol  Metab.  32  (2):  254-259.  1971. 

Identifiers:  Adaptation,  Argentina,  Buenos-Aires, 

Endemic,  Function,  Goiter,  Human,  Intake,  Iodine, 

Low,  Thyroid. 

The  thyroidal  1 3 1 1-uptake  of  inhabitants  of  Buenos 
Aires  is  higher  than  that  obtained  in  areas  where  I 
provision  is  adequate.  The  conversion  ratio  and  the 
thyroid  clearance  of  I  are  also  high.  Urine  I  and  I 
content  of  water  are  low,  as  compared  with  values 
obtained  in  areas  where  there  is  no  endemic  goiter. 
Young  men  born  and  raised  in  Buenos  Aires  city 
have  a  2.35%  incidence  of  goiter  of  degree  I,  ac- 
cording to  the  classification  of  WHO  (World 
Health  Organization).  When  thyroid  enlargements 
intermediate  between  degree  0  and  I  were  taken 
into  account,  a  further  17.9%  of  thyroid  enlarge- 
ment was  recorded.  These  data  point  to  a  low  I  in- 
take in  Buenos  Aires,  the  magnitude  of  which 
parallels  that  of  the  metabolic  and  morphologic 
changes  in  the  thyroid  gland.  These  changes,  in 
turn,  suggest  that  some  adaptive  mechanisms  have 
maintained  normal  hormonal  secretion.  The  clas- 
sification of  goiter  provided  by  WHO  should  be 
revised,  since  it  does  not  record  goiters  of 
moderate  although  significant  size.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W71-12978 


IODINE   AND  THYROID   DISEASE   IN   LATIN 
AMERICA, 

Massachusetts  Inst,  of  Tech,  Cambridge. 
John  B.  Stanbury,  and  John  P.  Kevany. 
Environ  Res.  3  (4):  353-363.  Illus.  1970. 
Identifiers:    America,    Disease,   Endemic,   Goiter, 
Human,  Iodine,  lodization,  Latin,  Programs,  Salt, 
Thyroid. 

Endemic  goiter  is  a  major  health  problem  of  Latin 
America  despite   required   iodization   of  salt   for 


human  consumption.  In  many  instances  legi&latio 
has  not  been  fully  implemented  or  has  been  entirel 
neglected.  As  a  result,  edemic  goiter  and  its  coi 
sequences,  edemic  cretinism  and  deaf  mutism,  coi 
tinue  in  many  communities.  Salt  iodization  pre 
grams  have  not  been  fully  implemented  for 
variety  of  reasons,  including  failure  to  appreciat 
the  economic  and  social  disadvantages  of  goite 
apathy  on  the  part  of  officials  charged  with  th 
responsibility,  the  slight  economic  disadvantage  c 
adding  iodine  or  iodate  to  salt  prepared  froi 
human  consumption,  and  the  real  difficulties  of  ii 
troducing  iodized  salt  into  areas  that  are  remot 
and  severely  deprived  economically.  Whe 
prophylactic  programs  employing  iodized  salt  ai 
not  possible,  the  population  group  may  be  injecte 
with  iodized  poppyseed  oil  as  an  alternativ 
preventive  measure.  Programs  employing  th 
method  are  effective,  economically  sound,  and  a< 
ceptably  free  of  medical  risk. -Copyright  1 97  i 
Biological  Abstracts,  Inc. 
W7 1-12979 


EVIDENCE  OF  REDUCED  SUSCEPTIBILIT 
TO  DDT  IN  CONTROLLING  SIMULIUM  DAW 
NOSUM  (DIPTERA:  SIMULUDAE)  ON  TH 
RIVER  NIGER, 

Niger  Dams  Project,  Kainji  Dam  (Nigeria). 

J.  F.  Walsh. 

Bull  WHO.  43(2):  316-318.  1970. 

Identifiers:  Africa,  Controlling,  DDT,  Diptera,  Lai 

vicide,  Niger,  Reduced,  River,  Simuliidae,  Simul 

um-Damnosum,  Susceptibility. 

Despite  many  years  of  larviciding  again! 
blackflies,  very  few  cases  of  reduced  susceptibilit 
to  insectic  ides  were  reported.  The  only  publishe 
cases  noted  are  in  Japan,  Canada  and  the  USA.  S 
far  no  concrete  evidence  is  forthcoming  fror 
Africa,  though  Busvine  and  Pal  (1969)  reported 
suspicion  of  DDT  resistance  in  southern  Ghani 
Resistance  was  fully  established  in  Japan  after  9  y 
of  control,  but  the  breeding  site  was  small  and  ver 
isolated.  Attempts  to  determine  the  susceptibilit 
level  of  S.  damnosum  larvae  to  DDT  failed  as  it  wa 
not  possible  to  keep  the  controls  alive  for  24  hi 
Since  Aug.  1968  the  main  Niger  River  breedin 
sites  have  disappeared  under  the  waters  of  th 
newly  formed  Kainji  Lake  and  control  below  th 
dam  site  is  now  carried  out  by  fluctuating  the  spill 
way  discharge  levels.  Insecticidal  control,  howevei 
continues  on  several  tributary  rivers  in  the  vicinity. 
-Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W71-12993 


RESIDUAL  ANOPHELISM  IN  THE  PROVINCI 
OF  GROSSETO,  ITALY, 

Instituto    Superiore    di     Sanita,     Rome    (Italy] 

Laboratori  di  Parassitologa. 

G.  Majori,  M.  Maroli,  S.  Bettini,  and  E.  G. 

Peirdominici. 

Riv    Parassitol.    31    (2):    147-154.    1970.    (Engl 

summ.). 

Descriptors: 

Identifiers:  Anopheles-Algeriensis,  Anopheles 
Claviger,  Anopheles-Labranchiae,  Anopheles 
Maculipennis,  Anopheles-  Maculipennis 

Melanoon,  Anopheles-Maculipennis-Messeae 
Anopheles-Sacharovi,  Anophelism,  DDT,  Groset 
to,  Italy,  Larvicide,  Malaria,  Mineral,  Oil 
Province,  Residual. 

Causes  which  led  (in  1966)  to  the  interruption  o 
indoor  DDT  applications  against  anophelim 
mosquitos,  long  after  nalaria  transmission  ha 
ceased,  are  reviewed.  Satisfactory  results  obtainei 
through  larval  control  with  mineral  oil,  appliei 
since  then,  are  also  reported.  During  the  contro 
campaign  of  1969,  a  survey  on  the  residua 
anopheline  mosquitoes  was  carried  out  in  thi 
coastal  territories  of  the  Province,  where  in  previ 
ous  years  the  malaria  vectors  were  present.  Specie 
found  were:  Anopheles  claviger,  A.  algeriensis,  A 
maculipennis  s.  I.  A.  m.  melanoon  and  A.  m.  mes 
seae  were  identified  through  ovipositions.  The  fac 
that   A.   labranchiae   and   A   sacharovi   were  no 
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found  in  their  characteristic  breeding  places  in- 
dicates that  species'  densities  are  greatly  decreased 
or  that  they  have  been  eradicated  from  the 
Province.  The  recent  increase  of  A.  m.  melanoon 
density  in  rice  fields  on  the  coast  is  discussed. 
Periodic  surveys  of  anopheline  density  and  larval 
control  with  mineral  oil  are  necessary  measures 
which  give  satisfactory  results. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W7I-12994 


THE  EFFECT  OF  FREE  CHLORINE  OF  THE 
ORGANISM  IN  DRINKING  WATER, 

Institute    of   General    and    Municipal    Hygiene, 

Moscow  (USSR). 

M.  A.  Gubar",  T.  P.  Bogdanova,  A.  T.  Voronov, 

and  T.  P.  Butuchenkova. 

Gig   Sanit.    35    (8):    18-22.    Illus.    1970.    (Engl. 

>umm  ). 

Identifiers:    Chlorine,    Drinking,    Organism,    Rat 

Water. 

Investigations  were  made  on  the  capacity  of  the 
>ral  mucous  membrane  and  that  of  the  gastric  juice 
)f  man  to  adsorb  active  CI  from  water  and  the  re- 
istance  of  the  mucous  membrane  to  its  irritating 
iction.  The  irritating  effect  of  active  CI  on  the 
ipper  sections  of  the  digestive  tract  during  long- 
erm  use  of  chlorinated  water  was  studied  in  a  test 
amed  out  on  albino  rats.  The  residual  CI  concen- 
rations  in  water  within  the  level  of  2.5  mg/1  were 
(radically  innocuous-Copyright  1971,  Biological 
Abstracts,  Inc. 
V7 1-1 3004 


HE  LIFE  CYCLE  OF  ACROSIPHONIA  GRAN- 
(IS  (ACROSIPHONIALES,  CHLOROPHYTA), 

liologische  Anstalt  Helgoland  (West  Germany), 
or  primary  bibliographic  entry  see  Field  021. 

V7I-130I4 


UNEMA    AMOEBOIDALE    SP.    N.,    DINEMA 

IOLENTUM        SP.        N.        AND        DINEMA 

JSPICATUM       SP.       N.       (EUGLENOIDINA). 

ARASITES  OF  COPEPODA  IN  LAKES  IN  THE 

NVIRONMENT   OF   VILNIUS   (LITHUANIAN 

SR), 

olish   Academy   of  Sciences,   Warsaw.   Inst,   of 

arasitology. 

or  primary  bibliographic  entry  see  Field  02H. 

'71-13015 


NVIRONMENTAL     EFFECTS     OF     MOLYB- 
ENUM  ON  CARIES, 

ristol  Univ.  (England).  School  of  Dentistry. 
E.  J.  Curzon,  J.  Kubota,  and  B.  G.  Bibby. 
ent  Res.  50  (I):  74-77.  1971. 
entifiers:  Caries,  Child,  Environmental,  Molyb- 
snum. 

lamination  of  786  children  in  California  towns 
uated  on  soils  with  high  and  low  Mo  contents 
iled  to  show  differences  in  caries  prevalence. - 
ipyright  1971,  Biological  Abstracts,  Inc. 
71-13021 


N  POIKILOSMOSIS  AND  ISO-OSMOSIS, 

langen-Nuremberg     Univ.     (West     Germany). 

>ologisches  Institut. 

>r  primary  bibliographic  entry  see  Field  021. 

71-13022 


•ME  PROBLEMS  OF  THE  ECOLOGY  OF 
iNTHIC  NEMATODES  (NEMATODA)  OF 
IKOLAJSKIE  LAKE, 

lish    Academy    of  Sciences,    Warsaw.    Inst,    of 

ology 

ejs  Krystyna. 

ol  Pol  Ser  A.  18  (9):  225-242.  Illus.  1970.  (Pol. 

mm.). 

mtifiers:  Algae,  Benthic,  Dependence,  Ecology, 

ke,  Mikolajskie,  Nematoda,  Nematodes,  Poland, 

ophic. 


Species  composition  and  structure  of  dominance  of 
benthic  nematodes  groupings  in  the  littoral  is  more 
differentiated  than  in  the  profundal  zone.  A 
gradual  decrease  of  the  numbers  of  nematodes  was 
observed  together  with  the  increase  of  depth. 
Three  trophic  groups  of  nematodes  were  distin- 
guished: herbivorous,  predators  and  detritus- 
feeders.  A  dependence  was  found  between  the 
abundance  of  herbivorous  forms  and  the  quantities 
of  algae  in  the  surface  layers  of  bottom  sediments 
in  the  littoral  zone-Copyright  1971,  Biological 
Abstracts,  Inc. 
W7 1-1 3023 


THE  ECOLOGY  OF  A  SMALL  FORESTED 
WATERSHED  TREATED  WITH  INSECTICIDE 
MALATHION-S35, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

Robert  H.  Giles,  Jr. 

Wildl  Monogr.  24.  5-81.  Illus.  Map.  1970. 

Identifiers:     Amphibians,    Bacteria,    Chipmunks, 

Crayfish,    Earthworm,    Ecology,    Fish,    Forested, 

Fungi,  Insecticide,  Insects,  Malathion,  Mammalsj 

Plants,  Reptiles,  Shrews,  Snails,  Sulfur-35,  Treated, 

Watershed. 

The  fauna!  ecology  of  2,  deciduous-forested,  8-ha 
watersheds  near  Dover,  Ohio,  was  studied  inten- 
sively for  1  yr.  The  2nd  year,  one  of  the  watersheds 
was  aerially  sprayed  with  0.81  kg/ha  of  malathion 
labeled  with  S-35.  Effects  of  the  insecticide  were 
studied  by  sampling  all  faunal  segments  from  the 
microbiota  of  the  soil  to  vertebrates.  The  insecti- 
cide and  its  metabolites  were  followed  from  the  air- 
plane through  the  air,  the  forest  vegetation,  and  in 
soil  and  water.  No  effects  from  the  insecticide  were 
observed  on  bacteria  or  fungi.  Soil 
microarthropods  were  affected  for  a  short  time. 
Earthworms  and  snails  were  unaffected.  Fishes  and 
crayfishes,  sensitive  to  malathion  in  tests,  were 
unaffected  in  the  stream  environment.  Insect  num- 
bers were  greatly  reduced,  but  recovered  rapidly. 
Reptiles  and  amphibians  were  unaffected.  Birds 
seemed  to  react  to  the  insecticide  for  2  days  but  no 
lasting  effects  were  noted.  Populations  of  mice  and 
chipmunks  appeared  to  be  reduced  by  at  least  30% 
on  the  treated  area.  Shrews  and  larger  mammals 
apparently  were  unaffected.  Sulfur  35  allowed 
critical  movement  and  concentration  studies  on 
separate  occasions  of  a  1 -swath  spray  flight  and  of  a 
total  aerial  treatment.  Amounts  of  malathion  and 
its  metabolites  in  plants,  animals,  air,  soil,  and 
water  were  determined  radiologically.  Little  insec- 
ticide was  lost  above  the  forest;  major  portions  are 
intercepted  within  the  vegetation.  Malathion 
remained  in  the  upper  15  cm  of  soil.  Its  presence  in 
water  was  thought  to  be  due  to  stream  channel  in- 
terception and  to  stream-side  surface  runoff. 
Malathion  appears  to  be  an  effective  insecticide 
that,  although  harmful  to  some  forms,  is  of  short 
residue  and  permits  rapid  recovery  of  decimated  or 
altered  populations.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W71-13031 


PRIMARY    PRODUCTION    IN    ALASKA    TUN- 
DRA LAKES, 

Skidmore  Coll.,  Saratoga  Springs,  N.Y. 

For  primary  bibliographic  entry  see  Field  02H. 

W7I-I3032 


PUGET  SOUND  FISHERIES  AND  OIL  POLLU- 
TION -  a  Status  Report, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
For  primary  bibliographic  entry  see  Field  05G. 
W7I-13051 


DEVELOPMENT  OF  TOXICITY  TEST 
PROCEDURES  FOR  MARINE  PHYTOPLANK- 
TON, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Lab. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13068 


TOXICITY  OF  OIL  DISPERSING  AGENTS 
DETERMINED  IN  A  CIRCULATING  AQUARI- 
UM SYSTEM, 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  William 

F.  Clapp  Labs. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13070 


SOME  EFFECTS  OF  OIL  POLLUTION  IN  MIL- 
FORD  HAVEN,  UNITED  KINGDOM, 

Field  Studies  Council,  Pembroke  (England).  Oil 

Pollution  Unit 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13083 


THE  INFLUENCE  OF  OIL  AND  DETERGENTS 
ON  RECOLONIZATION  IN  THE  UPPER  IN- 
TERTIDAL  ZONE, 

University  of  Southern  California,  Los  Angeles. 
Allan  Hancock  Foundation. 
For  primary  bibliographic  entry  see  Field  05G. 
W7 1- 1 3084 


CLEANING  AND  REHABILITATION  OF  OILED 
SEABIRDS, 

Goteborg  Univ.  (Sweden). 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13086 


EFFECTS  OF  EXPOSURE  TO  OIL  ON  MYTI- 
LUS  CALIFORNIANUS  FROM  DIFFERENT  LO- 
CALITIES, 

University  of  Southern  California,  Los  Angeles. 

Allan  Hancock  Foundation;  and  Humboldt  State 

Coll.,  Areata,  Calif.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-13089 


ASPECTS  OF  THE  LIMNOLOGY  OF  FIVE 
SMALL  RESERVOIRS  IN  NEW  SOUTH 
WALES, 

Monash    Univ.,    Clayton    (Australia).    Dept.    of 
Zoology. 
B.  V.  Timms. 

Proc  Linn  Soc  N  S  W.  95  ( 1 ):  46-59.  Illus.  1970. 
Identifiers:      Australia,      Blooms,      Cladocerans, 
Copepods,  Entomostraca,  Limnology,  New-South- 
Wales,  pH,  Plankton,  Reservoirs,  Seasonal,  Trans- 
parency, Zoo. 

Three  small  reservoirs  in  the  Maitland-Cessnock 
area  and  2  in  the  adjacent  Wyong  area  of  New 
South  Wales  were  studied  for  various  periods  up  to 
3  yr.  One  is  deep  (16  m),  warm  monomictic  and 
oligotrophic,  while  the  others  are  shallow  (A  8  m) 
and,  save  one,  eutrophic.  The  ones  protected  from 
wind  stratify  during  summer,  but  the  exposed  ones 
only  do  so  intermittently.  The  incidence  of  floods, 
rather  than  season,  determines  the  pattern  of  trans- 
parency and  pH  changes.  The  limnetic  zooplankton 
cycles  are  somewhat  irregular,  due  mainly  to  the  in- 
fluence of  floods  and  droughts.  Blooms  usually 
occur  in  spring  and  sometimes  in  autumn  also. 
Most  of  the  17  cladocerans  are  aestival  with  spring 
and/or  summer  appearances  while  all  7  copepods 
are  perennial.  Almost  all  species  are  di-or  polyac- 
mic  and  multivoltine.  An  average  of  9.0  entomos- 
tracan  species  occur  in  the  limnetic  region  of  each 
reservoir  with  4.7  being  present  at  any  1  time  and 
only  2.2  causing  blooms-Copyright  1 97 1 ,  Biologi- 
cal Abstracts,  Inc. 
W7 1-1 3096 


ALKALINE  PHOSPHATASES  AND 

PHOSPHORUS  AVAILABILITY  IN  LAKE  KIN- 
NERET, 

Kinneret  Limnology  Lab.,  Tiberias  (Israel). 

T.  Berman. 

Limnol  Oceanogr.  15  (5):  663-674.  Illus.  1970. 

Identifiers:  Algal,  Alkaline,  Bloom,  Fluctuations, 

Kinneret,      Lake,      Phosphatases,      Phosphorus, 

Seasonal. 


85 


Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  of  Pollution 


Alkaline  phosphatase  activities  were  determined  in 
water  samples  taken  from  3  depths  at  a  central 
point  in  Lake  Kinneret  (Lake  Tiberias).  Seasonal 
fluctuations  were  shown,  and  also  indications  of  in- 
duction-repression or  activation  and  inhibition 
mechanisms,  or  both,  with  respect  to  total  P,  and, 
during  stratification,  the  existence  of  a  metalim- 
netic  layer  of  intense  activity.  Phosphatase  activi- 
ties with  'natural'  substrates  and  estimates  of  P 
availabilities  were  derived  by  measuring  release  of 
soluble  inorganic  orthophosphate  from  samples 
saturated  with  chloroform.  P,  which  appeared  to  be 
adequate  during  the  main  (algal)  bloom  season, 
may  have  become  limiting  from  the  end  of  a 
summer  until  overturn.  In  epilimentic  waters  30- 
66%  of  total  P  was  hydrolyzed  with  a  turnover  time 
of  3-6  days. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W71-I3097 


INCORPORATION  OF  ORGANIC  CARBON  BY 
DAPHNIA  PULEX 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Zoology. 
R.K.Bell  and  F.J.  Ward. 

Limnol  Oceanogr.  15  (5):  713-726.  Illus.  1970. 
Identifiers:  Carbon,  Daphnia-Pulex,  Food,  Organic, 
Phyto,  Plankton,  Temperature. 

The  rate  of  incorporation  of  organic  carbon  by  D. 
pulex  from  various  concentrations  of  )4C-labeled 
phytoplankton  and  artificial  detritus  was  measured 
both  in  situ  in  West  Blue  Lake,  Manitoba,  and  in 
the  laboratory.  Incorporation  of  artificial  detritus 
was  independent  of  dissolved  02  concentration, 
down  to  a  level  of  2.8  mg  02/liter,  during  a  4-hr  ex- 
periment. Food  concentration  and  temperature 
were  related,  for  each  food  type,  to  incorporation 
in  multiple  regression  equations.  Three  estimates, 
ranging  from  2.37  to  5.35  microgram  C/in- 
dividual/day,  were  made  of  daily  incorporation,  as- 
suming it  was  similar  in  natural  and  artifical 
detritus.  Of  these  amounts,  from  12  to  17%  was 
estimated  to  be  incorporated  by  Daphnia  below 
12m,  in  the  zone  where  particulate  organic  matter 
was  predominantly  detritus  or  moribund  organ- 
isms. Variations  in  incorporation  rate  were  caused 
primarily  by  temperature  differences  encountered 
during  vertical  migration  rather  than  by  food  con- 
centration. Because  vertical  migration  patterns 
varied,  temperature  regimes  also  varied,  and  so, 
consequently,  did  incorporation  rates.  The  esti- 
mated contribution  of  detrital  C  to  total  daily  in- 
corporation was  much  less  than  the  phytoplankton 
contribution  but  was  significant. —Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-I3100 
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OIL  SPILL  TREATMENT  WITH  COMPOSTED 
DOMESTIC  REFUSE, 

Wcstinghouse  Research  Labs  .  Philadelphia,  Pa. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-13071 


ELECTROCHEMICAL  ACTIVATION  AND 
REGENERATION  OF  CARBON  SURFACES 
FOR  TERTIARY  WATER  TREATMENT, 

Virginia    Polytechnic    Institute    and    State    Univ., 
Blacksburg.  Dept.  of  Chemical  Engineering. 
G.  B.  Wills. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  628,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Virginia  Water  Resources  Research 
Center,  Blacksburg,  Completion  Report,  August 
1971.  9  p,  2  tab,  I  ref.  OWRR  A-032-VA  ( I ). 

Descriptors:    'Activated   carbon,   "Tertiary   treat- 
ment,  'Waste  water  treatment,  Oxidation,  Diel- 
drin.  Electrochemistry,  Surfaces,  Absorption. 
Identifiers:  'Electrochemical  activation.  Regenera- 
tion. 

Electrochemical  activation  of  wetted  carbon  sur- 
faces was  accomplished   by  anodic  oxidation  of 


20%  hydrochloric  acid  to  evolve  chlorine  at  the 
surface  to  be  activated.  Current  densities  in  the 
range  of  0  to  125  milliamps  per  square  centimeter 
were  employed  and  increases  in  apparent  absorp- 
tivity as  determined  by  polarization  currents  were 
as  high  as  factors  of  30  to  50.  In  pilot  scale  studies  it 
was  found  that  most  of  the  absorptive  capacity  of 
the  carbon  surfaces  was  interior  to  the  wetted  sur- 
face and  that  the  capacity  of  the  activated  surface 
was  only  about  10%  greater  than  that  of  untreated 
surfaces  for  service  in  removing  the  persistent 
pesticide  Dieldrin  from  otherwise  potable  water. 
Spent  carbon  surfaces  were  returned  to  their  initial 
capacity  following  electro-activation. 
W7I-I2324 


ECONOMICS  OF  WASTEWATER  TREAT- 
MENT, 

Texas  Univ.,  Austin.  Dept.  of  Civil  Engineering; 
and  Engineering  Science  of  Texas,  Inc.,  Austin. 
W.  W.  Eckenfelder,  Jr.,  and  D.  L.  Ford. 
Chemical  Engineering,  Vol  76,  No  18,  p  109-1 18, 
1969.  8  fig,  7  tab,  5  ref. 

Descriptors:  'Mathematical  models,  'Economics, 
'Waste  water  treatment,  'Estimating,  Capital 
costs,  Operating  costs,  Water  reuse.  Sewage  treat- 
ment, Industrial  wastes,  Activated  sludge,  Trickling 
filter,  Tertiary  treatment. 

Identifiers:  'Product  recovery,  'Recycling, 
Generalized  cost  model,  Unit  cost  estimating 
model. 

The  economics  of  various  wastewater  treatment 
methods  are  compared  and  analyzed.  The  major 
economic  considerations  discussed  are  capital  and 
operating  costs  of  processes  required  to  produce  a 
defined  quality  of  effluent;  in-plant  process  and 
equipment  modifications  required  to  render  a 
treatment  process  feasible  or  less  costly;  and 
returns  to  industry  in  terms  of  product  recovery 
and  water  reuse.  Included  is  a  mathematical  model 
for  determination  of  the  physical  parameters  of  dif- 
ferent treatment  processes,  and  an  optimization 
model  for  estimating  treatment  system  costs  given 
volume  and  organic  influent  and  effluent  require- 
ments. (Wade-Wisconsin) 
W7I-12345 


ENVIRONMENTAL  FINANCING  ACT  OF  1971 
(A  BILL  TO  ESTABLISH  AN  ENVIRONMEN- 
TAL FINANCING  AUTHORITY  TO  ASSIST  IN 
THE  FINANCING  OF  WASTE  TREATMENT 
FACILITIES,  AND  FOR  OTHER  PURPOSES). 
For  primary  bibliographic  entry  see  Field  06E. 
W71-12373 


CENTRAL  FRESNO  COUNTY  WATER  AND 
LIQUID  WASTE  PROGRAM:  VOLUME  III.  EX- 
ISTING WATER  AND  WASTE  FACILITIES. 

Grunwald,  Crawford  and  Associates,  Inc.,  Fresno, 
Calif. 

Available  as  PB- 1 97  504  from  Nat.  Tech.  Service, 
Springfield,  Va.  22151  -Price  $6.00  printed  copy. 
Supported  by  US  Dept  of  Housing  and  Urban 
Development.  California,  Fresno  County  Planning 
Department  Report,  July  1 970.  370  p. 

Descriptors:  'Hydrologic  data,  'Data  collections, 
•Water  supply,  'Surface  waters,  'Groundwater, 
'California,  Groundwater  basins,  Water  quality 
control.  Aquifers,  Streamflow,  Hydrogeology,  Safe 
yield.  Water  balance.  Water  quality.  Geochemistry, 
Surface-groundwater  relationships,  Floods,  Water 
distribution  (Applied),  Water  management  (Ap- 
plied). 
Identifiers:  'Fresno  (California). 

The  central  Fresno  County  Water  and  Liquid 
Waste  Program  is  presented  in  a  series  of  five 
volumes.  Detailed  background  information 
gathered  and  analyses  were  undertaken  during  the 
execution  of  the  study.  This  section  presents  infor- 
mation on  the  quantity,  quality,  and  various 
sources  of  natural  water  within  the  Fresno  Ground- 


water Basin,  California.  Information  is  also 
presented  on  surface  and  subsurface  geology,  oc- 
currence and  flow  of  groundwater,  groundwater 
reservoir  capacity,  groundwater  reservoir 
replenishment,  and  the  geochemistry  of  ground- 
water. For  surface  water  supplies,  hydrologic 
characteristics  of  the  stream  and  river  systems 
which  occur  within  the  Fresno  Groundwater  Basin 
are  described.  This  includes  information  on  the 
historical  variations  in  flow  rates,  stream  regula- 
tion, and  flood  characteristics.  The  disposition  of 
flows  in  these  watercourses  for  use  within  the 
Fresno  Groundwater  Basin  is  delineated.  Informa- 
tion is  also  presented  on  the  quality  characteristics 
of  both  groundwater  and  surface  water  supplies  in 
the  Fresno  Groundwater  Basin.  (Knapp-USGS) 
W71-12374 


THE  DESIGN  OF  ARTIFICIAL  RECHARGE 
SCHEMES, 

Vattenbyggnadsbyran  Ltd.,  Stockholm  (Sweden). 
G.  Winqvist,  and  K.  Mareliun. 
Paper  No  3  of  Artificial  Groundwater  Recharge 
Conference,  University  of  Reading,  England,  Sep- 
tember 21-24,  1970:  The  Water  Research  Associa- 
tion, Marlow,  England.  1 4  p,  6  fig. 

Descriptors:  'Artificial  recharge,  'Water  treat- 
ment, 'Pit  recharge.  Water  quality,  Aquifer 
characteristics,  Hydrogeology,  Water  reuse,  Indus- 
trial wastes,  Water  chemistry,  Turbidity,  Self-pu- 
rification, Water  temperature,  Withdrawal. 

Planning  of  equipment  for  artificial  recharge  in- 
cludes selecting  a  series  of  plant  components  from 
the  raw  water  intake  to  the  treated  water  section. 
The  factors  which  mean  most  for  the  design  and  lo- 
calizing of  the  plants  are  the  quality  of  the  raw 
water  and  the  geological  conditions.  Even  climatic 
conditions  exercise  some  influence  on  the  design. 
The  basic  principle  used  in  planning  is  that  raw 
water  shall  be  retained  sufficiently  long  in  the 
ground  to  be  modified  into  groundwater.  Quality  of 
the  raw  water,  particularly  regarding  such  sub- 
stances as  occur  in  industrial  pollution,  and  also  the 
capacity  of  the  ground  to  receive,  transport  and 
modify  the  infiltrated  water  must  be  considered. 
(Knapp-USGS) 
W7 1-1 2406 


WATER  QUALITY  ASPECTS  OF  INTERMIT- 
TENT SYSTEMS  USING  SECONDARY 
SEWAGE  EFFLUENT, 

Water  Conservation  Lab.,  Phoenix,  Ariz. 
H.  Bouwer. 

Paper  No  8  of  Artificial  Groundwater  Recharge 
Conference,  University  of  Reading,  England,  Sep- 
tember 21-24,  1970:  The  Water  Research  Associa- 
tion, Marlow,  England.  1 9  p,  4  fig,  4  tab,  1 4  ref. 

Descriptors:  'Artificial  recharge,  'Reclaimed 
water,  'Waste  water  treatment,  'Water  spreading, 
'Alluvial  channels,  Arizona,  Filtration,  Tertiary 
treatment,  Nitrates,  Phosphates,  Hydrogeology, 
Water  reuse,  Water  costs. 

An  experimental  project  on  reclaiming  water  from 
secondary  sewage  effluent  by  groundwater 
recharge  with  infiltration  basins  in  the  dry  Salt 
River  bed  near  Phoenix,  Arizona,  shows  that  the  in- 
filtration rate  in  grass-covered  basins  is  25%  higher, 
and  in  gravel-covered  basins  50%  lower,  than  in  a 
bare  soil  basin.  Alternating  2-week  inundation 
periods  with  10  day  dry-up  periods  (17  days  in 
winter)  yields  an  annual  infiltration  rate  of  about 
100  m  (330  ft).  The  hydrogeological  conditions  of 
the  Salt  River  bed,  about  0.9  m  (3  ft)  of  fine,  loamy 
sand  underlayed  by  sand  and  gravel  layers  to  great 
depth  and  a  groundwater  table  of  about  3  m  ( 10  ft) 
depth,  are  favorable  for  high-rate  waste  water 
reclaimation  by  groundwater  recharge.  Reclaimed 
water,  pumped  from  9  m  ( 30  ft)  depth  in  the  center 
of  the  recharge  area,  has  a  biochemical  oxygen  de- 
mand of  about  0.5  mg/liter  ( BOD  of  the  sewage  ef- 
fluent is  about  IS  mg/liter)  and  a  median  fecal 
coliform  density  of  1  per  100  ml.  Nitrogen,  which  is 
almost  all  in  the  ammonium  form  at  a  concentra- 
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tion  of  25  ppm  N  in  the  sewage  effluent,  is  essen- 
tially all  converted  to  the  nitrate  form  in  the 
reclaimed  water  if  sequences  of  short  inundation 
periods  (3  days  or  less)  are  held.  Phosphate  con- 
centration in  the  reclaimed  water  pumped  from  30 
foot  depth  in  the  center  of  the  recharge  area  are 
around  10  ppm  P,  as  compared  to  26  ppm  in  the  ef- 
fluent. To  reclaim  the  sewage  flow  of  370  million 
cu  m  per  year  that  is  expected  in  the  Phoenix  area 
by  the  year  2000,  about  370  ha  (950  acres)  of  in  fil- 
iation basins  would  be  required.  Cost  of  reclaiming 
water  in  this  manner  would  be  about  $4  per  1000 
cum.  (Knapp-USGS) 
W7I-12411 
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PHYSICAL    ASPECTS    OF    ELECTROFILTRA- 

rioN, 

ladavpur  Univ.,  Calcutta  (India).  Dept.  of  Physical 

Chemistry. 

i.  P.  Mou'lik. 

•nvironmental  Science  and  Technology,  Vol  5  No 

i.  p  77 1  -776,  September  1 97 1 .  7  fig,  2  tab,  1 9  ref. 

tescriptors:     'Water     purification,     'Filtration 
Electrochemistry,    *Water   pollution    treatment! 
inalytical     techniques.     Separation     techniques 
ediments,  Oily  water.  Algae, 
lentifiers:  *Electrofiltration. 

he  primary  physical  phenomena  involved  in  elec- 
ofiltration  and  a  theory  for  the  process  are 
iscussed.  Electrophoretic  filtration  was  effective 

suspension  clarification,  especially  for  water  and 
aste  purification.  Systems  such  as  bentonite  clay 
ispensions,  suspensions  of  pure  culture  of  algae, 
l-in-water  emulsion,  river  water,  etc.  were  chosen 

representative  models  for  commonly  occurring 
illuted  water  samples.  The  electrofiltration 
ocess  includes  electrophoresis  and  filtration.  The 
ter-cake  buildup  encountered  in  normal  filtration 
n  be  completely  avoided  in  this  method.  Con- 
lerations  of  filter  medium  electro-osmosis,  filter- 
ke  electro-osmosis,  and  particle  electrophoresis 
ve  modified  the  filtration  equation  of  Sperry  to 
sdict  electrofiltration  results.  For  efficient  elec- 
ifiltration  a  critical  voltage  must  be  attained.  This 
Itage  completely  prevents  the  filtration  hin- 
mce  of  a  deposited  filter-cake.  (Woodard- 
iGS) 
71-12467 


IE  INFLUENCE  OF  TOXIC  SUBSTANCES  ON 
E  FUNCTIONING  OF  BIOLOGICAL  PURIFI- 
TION  PLANTS, 

vice  pour  le  Controle  du  Pollution  de  I'Aire 
Htzerland). 
rhelin. 

•raventivemed.  15  (3):  203-205.  1970.  (Engl 
Ger.  summ.). 

itifiers:  Activated,  Agricultural,  Bacterial, 
logical,  Filter,  Functioning,  Industrial,  Main- 
mce,  Plants,  Population,  Purification,  Sludge 
stances.  Toxic,  Waste,  Water. 

cedures  of  biological  purification-bacterial  fil- 
or  activated  sludge-make  use  of  the  action  of  a 
ulation  of  microorganisms  to  destroy  foreign 
ters  in  used  water.  In  order  to  maintain  this 
ulation  in  an  active  condition  and  to  obtain  suf- 
nt  purification,  rapid  variations  in  the  charge 
ischarge  of  used  water  should  be  avoided.  The 
ix  of  toxic  residual  products  should  also  be 
ded.  Examples  of  agricultural  water:  arrival  of 
d  manure,  and  industrial  water:  discharge  of 
,  cyanide  or  heavy  metal  are  discussed.-Copy- 
1971,  Biological  Abstracts,  Inc. 
-12571 


ECT  OF  SOME  FACTORS  ON  THE 
REE  OF  PURIFICATION  OF  WOOL 
»ING  WASTES  WHILE  CULTIVATING 
AE  IN  THEM,  (IN  UKRAINIAN), 

limiya  Nauk  URSR.  Kiev.  Inst,  of  Botany. 
•  Palamar-Mordvyntseva,  and  V.  V.  Stupyna 
Jot Zh.  27(2):  171-174.  1970.  (Engl.  summ.). 


Identifiers:  Acidification,  Algae,  Ankistrodesmus- 
Braunn,  Cultivating,  Degree,  Dilution,  Purification, 
Rinsing,  Wastes,  Wool. 

The  effect  of  varied  amounts  of  Ankistrodesmus 
braunii,  inoculated  under  laboratory  conditions,  on 
the  degree  of  water  purification  of  factory  wastes 
and  on  dilution  and  acidification  of  sewage  was  stu- 
died. It  was  established  that  1  ml  inoculate/1  of 
sewage  is  the  most  effective  concentration.  One 
milliliter  of  inoculate  contains  1  million  algal  cells 
The  greatest  purification  of  factory  wastes  was  ob- 
served when  the  algae-waste  mixture  was  diluted 
1:1  by  running  water.  Optimal  purification  is  also 

SSfS  T  was,teAsuacidified  w'th  HCl.-Copyright 

1 971,  Biological  Abstracts,  Inc 

W71-12572 


change  as  the  organic  content  of  the  sludge 
decreased.  Floes  formed  of  large  particles  or  vari- 
ous size  particles  contained  less  stagnant  water  in 
the  interstices  than  floes  formed  of  small  particles 
Also,  the  larger  the  particle  size,  the  greater  the  ef- 
fect of  aerobic  stabilization  in  reducing  floe  water 
content  and  increasing  floe  density.  Although  aero- 
bic stabilization  does  lead  to  a  denser  floe  with  less 
water  content,  the  differences  in  a-values  of  ac- 
tivated sludge  floes  and  inorganic  chemical  floes 
W71  1 27l°4  ma8nitudes.  (Lowry-Texas) 


THE  CHARACTER   AND  TREATABILITY  OF 
LOG  POND  WATERS, 

Public  Health  Service,  Denver,  Colo.  Bureau  of 

Water  Hygiene. 

Jack  Hofifbuhr,  Frank  Schumburg,  and  Guv 

Blanton. 

Water  and  Sewage  Works,  Vol   118,  No  7    Julv 

1971.  p  IW/3-IW/8,  2  fig,  3  tab,  13  ref. 

Descriptors:  'Lumbering,  'Pulp  and  paper  indus- 
try 'Industrial  wastes,  'Pulp  wastes,  Adsorption 
Filtration,  Coagulation,  Biodegradation,  Chemical 
oxygen  demand,  Biochemical  oxygen  demand 
Nitrogen,  Phosphorus,  Oxygenation,  Activated  car- 
bon, Waste  water  treatment. 
Identifiers:  Tannins,  Alum,  Suspended  solids. 

There  are   12,000  acres  of  log  storage  ponds  in 
Oregon  alone.  Water  storage  inhibits  end  splitting 
surface  cracking,  fungal  attack,  and  insect  damage 
However,  one  extensive  study  of  over  80  such 
ponds  in  Oregon  reported  200  to  700  mg/I  COD 
and  200  to  800  mg/I  total  solids  in  the  waters  4  log 
ponds  were  then  used  to  provide  samples  to  test 
sand   filtration,   bench   scale   biological   aerators 
chemical    coagulation,    and    carbon    adsorption' 
Since   the   pollutants   in   the   water   were   mainly 
leached  from  the  bark  and  the  wood  of  the  trees 
they  were  in  the  dissolved  or  colloidal  form.  Also! 
BOD  to  COD  ratios  were  found  to  be  very  low,  in- 
dicating a  high  percentage  of  non-biodegradable 
matter.  Nitrogen  and  phosphorus  were  found  to  be 
present  in  sufficient  quantities  to  allow  aerobic 
biological  treatment  to  effectively  reduce  the  BOD 
Sand  filtration  was  ineffective,  and  although  chemi- 
cal  coagulation   with   alum   at    125   to    175   mg/1 
removed  most  of  the  suspended  solids,  over  half  of 
the  BOD  remained.  Carbon  adsorption  was  capable 
of  92%  removals,  but  pilot  scale  tests  were  recom- 
mended to  aid  in  final  designs.  (Lowry-Texas) 


SETTLING  CHARACTERISTICS  OF  SLUDGE 
pw  ,^NJED  FROM  AN  INDUSTRIAL  EF- 
FLUENT CONTAINING  LEAD  COMPOUNDS, 

Salford  Univ.,  (England).  Dept.  of  Chemistry. 

J.  R.  Christian,  and  D.  Dollimore. 

Water  Research,  Vol  5,  No  5,  p   177-181,  May 

Descriptors:  'Sludge,  'Stake's  Law,  'Settling 
velocity,  Sedimentation  rates,  Particle  size  De- 
watenng.  Bulk  density,  Oil,  Laboratory  'tests 
Analytical  techniques,  Detergents,  Filtration,  Ef- 
fluents, Industrial  wastes,  Waste  water  treatment 
Identifiers:  'Lead  compounds,  'Hindered  settling 
techniques. 

Sedimentation  behaviour  of  an  industrial  effluent 
containing  lead  compounds  was  investigated  A  se- 
ries of  tests  was  performed  in  which  the  sludge  was 
diluted  to  different  concentrations  and  allowed  to 
settle.  The  sludge  was  determined,  from  physical 
and  chemical  analysis,  to  contain  87%  water  while 
oil  constituted  only  0.8%  of  the  dry  weight  of 
solids.   The  sludge  was  filtered  and   the   residue 
dried,    washed    with    distilled    water,    dried     and 
washed  with  carbon  tetra  chloride  to  remove  the 
oil  The  bulk  density  of  dried  solids  increased  from 
1.47  before  the  oil  removal  to  1.61  after  the  oil 
removal,  a  significant  increase.  Addition  of  a  com- 
mercial   detergent    also    removed    the    oil    and 
produced  a  reduction  in  settled  volume.  However 
settling  times  for  the  sludge  were  greatly  increased' 
and  the  supernatant  carried  a  greater  pollutionai 
load,    necessitating    an    economic    evaluation    to 
determine  optimum  conditions.  A  discussion  of  the 
hindered  settling  method  for  particle  radius  deter- 
mination is  presented.  (Lowrv-Texas) 
W71-127I6 


PHYSICAL     STRUCTURE     OF     ACTIVATED 
SLUDGE  IN  AEROBIC  STABILIZATION, 

G.  Laubenberger,  and  L.  Hartmann. 

Water  Research,  Vol  5,  No  6,  p  335-341    June 

1971.  I3fig,9ref. 

Descriptors:  'Activated  sludge,  'Aerobic  treat- 
ment, 'Sludge  digestion,  Municipal  wastes,  Aera- 
tion, Flocculation,  Particle  size,  Sieve  analysis. 
Analytical  techniques,  Laboratory  tests,  Density 
'Waste  water  treatment,  'Sludge  treatment. 
Identifiers.  Thomas  a-value,  Floes,  Organic  sludge. 
Inorganic  sludge. 

The  change  in  the  physical  parameters  of  activated 
sludge  undergoing  aerobic  stabilization  was  moni- 
tored by  observing  floe  size,  specific  weight,  and 
the  a-value  (Thomas  1954).  Particle  size  was  mea- 
sured using  sieves  of  mesh  sizes  of  32,  50,  80,  100, 
160  and  250  micro  m.  Specific  weight  was  deter- 
mined through  use  of  a  pyenometer,  and  the 
Thomas  a-values  (water-volume/sludge-solids- 
volume  of  floe)  were  calculated  from  the  Thomas 
formulae.  A  stabilization  time  often  days  was  used 
and  both  laboratory  sludges  and  activated  sludge 
from  a  municipal  sewage  plant  were  observed.  Both 
the  particle  size  and  the  a-values  were  observed  to 


POPULATION  ATTERNS  IN  A  DENITRIFYING 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

T.  R.  Davies,  P.  J.  DuToit,  and  D.  F.  Toerien 

roif.r'Tj'^1  5'  N°  6-  P  353"363-  J"ne 
1971.  8  fig,  2  tab,  21  ref. 

Descriptors:  'Denitrification,  'Bacteria,  Metabol- 
ism Enzymes,  Fermentation,  Analytical 
techniques,  Laboratory  tests,  Centrifugation 
Waste  water  treatment. 

Identifiers:  'Oxidative  phosphorylation,  'Substrate 
phosphorylation,  Glucose,  Malate,  Citric  acid  cy- 
cle Pentose  phosphate  shunt.  Glycolysis 
Cytochromes,  Absorbance. 

A  laboratory  scale  batch  reactor  was  seeded  with 
denitrifying  bacteria  from  both  glucose  and  malate 
fed  cultures.  The  reactor  was  then  fed  glucose  solu- 
tion for  thirty  hydraulic  residence  times  ( 1  HRT— 
2  hours),  after  which  the  feed  was  gradually 
changed  to  malate.  Denitrification  proceeded  on 
both  substrates,  but  significantly  more  efficient 
denitrification  was  obtained  using  malate  as  carbon 
source.  It  was  determined  the  glucose  denitrifica- 
tion occurred  via  glycolysis,  the  pentose  phosphate 
shunt  and  the  citric  acid  cycle.  Malate,  however 
was  utilized  mainly  by  the  citric  acid  cycle' 
Metabolic  characteristics  fluctuated  widely  during 
the  population  selection  process  caused  by  the 
switch  from  glucose  to  malate.  Oxidative  phosphor- 
ylation, indicated  by  large  concentrations  of 
cytochromes,  was  predominant  in  the  malate  cul- 
ture, while  the  glucose  fed  culture  was  subject  to 
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considerable  substrate  phosphorylation.  Much  of 
the  glucose  was  fermented  to  obtain  energy,  so 
when  malate  was  introduced,  the  glucose  fermen- 
ters  were  washed  out.  Oxidative  phosphorylation 
bacteria  then  bacame  the  major  part  of  the  popula- 
tion, giving  a  high  denitrification  rate.  (Lowry-Tex- 

W71-12718 


MINOR  MODIFICATION  OF  THE  BOD  TEST, 

W.N.Wells. 

Water  and  Sewage  Works,  Vol   118,  No  7,  July 

197 1 ,  p  207-209.  4  tab,  2  ref. 

Descriptors:  *  Dissolved  oxygen,  *  Biochemical  ox- 
ygen demand,  'Laboratory  tests,  Analytical 
techniques,  Domestic  wastes,  Oxidation,  Incuba- 
tion, Temperature,  Waste  dilution,  Saturation, 
Mixing,  Reaeration,  Waste  water  treatment. 
Identifiers:  *  Iodine 

Several  modifications  of  the  Standard  BOD  test 
were  suggested.  The  use  of  only  those  BOD  bottles 
between  298  and  302  ml  eliminated  the  need  for 
measuring  each  quantity  precisely  before  titration. 
Also,  by  blowing  air  through  the  dilution  water,  and 
shaking  the  actual  sample  quite  vigorously,  the 
diluted  samples  was  assumed  to  be  oxygen  satu- 
rated. Two  assumptions  pertaining  to  this  modifica- 
tion were:  ( 1 )  there  is  no  significant  BOD  change 
resulting  from  violent  agitation  of  a  waste  over 
short  periods  of  time,  and  (2)  a  sample  of  waste  in  a 
small  flask  at  20  deg  C  becomes  saturated  with  ox- 
ygen when  shaken  and  retains  most  of  this  oxygen 
for  10  to  15  minutes.  Field  tests  on  actual  plant  in- 
fluent substantiated  both  assumptions.  Procedures 
for  determining  the  immediate  dissolved  oxygen 
demand  are  also  presented,  along  with  sample  cal- 
culations for  both  BOD  and  IDOD.  (Lowry -Texas) 
W71-12719 


SEWAGE  FUNGUS:  STUDIES  OF  SPHAEROTi- 
LUS  SLIMES  USING  LABORATORY  RECIRCU- 
LATING CHANNELS, 

Water  Pollution  Research  Lab.  Stevenage  (En- 
gland). 

E.  J.  C.  Curtis,  J.  Delves-Broughton,  and  D.  W. 
Harrington. 

Water  Research,  1971,  Vol  5,  p  267-279.  10  fig,  6 
tab,  1 5  ref. 

Descriptors:  *Sphaerotilus,  'Slimes,  Laboratory 
tests.  Sewage  organisms,  'Fungi,  Microorganisms, 
Bacteria,  Sampling,  Phosphates,  Dissolved  oxygen, 
Nitrates,  Temperature,  Flow  rate.  Protozoa,  Waste 
water  treatment,  Sewage  treatment. 
Identifiers:  'Glucose,  'Acetate,  Dosing. 

Laboratory-scale  recirculatory  channels  incor- 
porating control  of  water  velocity,  flow,  tempera- 
ture, and  nutrient  content  were  constructed  for  the 
study  of  sewage  fungus.  The  channels  were  innocu- 
lated  with  fungi,  primarily  sphaerotilus  natans,  and 
fed  influents  with  varying  concentrations  of 
phosphates,  nitrates,  glucose,  and  total  organic  car- 
bon. Limiting  concentrations  for  both  glucose  and 
acetate  were  I  mg/l.  Phosphate  concentration  in 
the  influent  had  no  effect  over  the  range  of  0.04  to 
0.50  mg  P/l,  a  range  encompassing  most  natursliy 
occurring  concentrations  It  was  therefore  con- 
sidered unlikely  the  phosphate  concentration 
limited  slime  activity  i-:  r.atural  waters.  At  higher 
phosphate  concentration,  there  were  indications 
that  some  other  mechanism  of  phosphate  removal 
was  present,  since  not  all  of  the  phosphorous  was 
incorporated  in  the  slimes.  The  results  of  these 
small  scale  experiments  compared  favorably  with 
larger  scale  channels  and  data  taken  from  natural 
waters,  thus  establishing  the  importance  of  such 
lab-scale  models  in  slime  studies.  (Lowry-Texas) 
W7I-I2720 


TREATMENT      OF      SETTLED       DOMES^H 
SEWAGE  AT  HIGH  RATES, 

Water  Pollution   Research   Lab.,  Stevenage  (En- 
gland) 
AG   Boon 


Effluent  and  Water  Treatment  Journal,  Water  Pol- 
lution Research  Laboratory  Reprint  No.  584, 
February  1970.  6  p,  5  fig,  I  tab,  7  ref 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  'Contact  stabilization,  'Aeration,  Sewage 
effluent,  Waste  assimulative  capacity,  'Sewage 
treatment,  Treatment  facilities. 

Experiments  comparing  conventional  activated 
sludge  plants  with  a  contact  stabilization  plant  of 
the  same  aeration  capacity  were  conducted.  Both 
plants  were  operated  at  a  constant  flow  rate  of 
0.062  cubic  meters  per  hour  of  supernatant  from 
settled  domestic  sewage.  Contact  stabilization 
plants  produced  an  effluent  of  consistently  high 
quality,  30:20,  with  contact  times  as  short  as  1.2 
hours  and  return  sludge  aeration  time  of  0.5  hours. 
Little  nitrification  was  achieved.  The  conventional 
plant  produced  an  effluent  of  30:35  quality  with  re- 
tention times  of  1 .7  hours.  In  both  plants,  the  per 
cent  of  BOD  removed  was  constant  up  to  BOD 
loadings  of  1.4  kg/kg  day.  Measured  respiration 
rates  of  the  activated  sludges  supports  the  hypothe- 
sis of  Siddiqui  et  al  that  over  aeration  of  activated 
sludge  results  in  inactivation  or  loss  of  previously 
induced  enzyme  systems.  These  experiments  will 
be  continued  to  determine  the  effect  of  representa- 
tive variations  in  hydraulic  loading  over  periods  of 
24  hours.  (Goessling-Texas) 
W71-12723 


SOME  SPECULATIONS  ON  THE  DEVELOP- 
MENT OF  NONBIOLOGICAL  METHODS  OF 
SEWAGE  TREATMENT, 

Water  Pollution   Research  Lab.,  Stevenage  (En- 
gland). 
G.  E.  Eden. 

Effluent  and  Water  Treatment  Convention,  1 969.  6 
p,  4  tab,  9  ref,  Water  Pollution  Research  Laborato- 
ry Reprint  No.  563. 

Descriptors:  'Waste  water  treatment,  'Water 
treatment,  Activated  sludge,  Trickling  filters.  Sand, 
Membranes,  Reverse  osmosis,  Water  reuse.  Indus- 
trial wastes,  Sludge,  Ammonia,  Toxicity,  'Sewage 
treatment. 

Identifiers:  'Combined  treatment,  Chemical 
coagulation,  'Chemical  treatment.  Physico-chemi- 
cal treatment. 

If  water  treatment  costs  are  added  to  those  for  the 
treatment  of  sewage  to  the  level  required  by  the 
receiving  authority,  waste  water  reclamation 
processes  considered  prohibitively  expensive  in  the 
past  may  become  more  attractive.  Possible  alterna- 
tives are:  ( 1 )  chemical  treatment  followed  by  high 
rate  biological  treatment  and  (2)  high  rate  biologi- 
cal treatment  followed  by  chemical  treatment  and 
sand  filtration.  Available  methods  of  physico- 
chemical  treatment  discussed  are  distillation,  coal 
filters,  high  temperature  oxidation  and  chemical 
coagulation  followed  by  reverse  osmosis.  Improved 
sludge  conditioning  processes  and  incineration 
techniques  promise  improvements  in  this  aspect. 
Conventional  physico-biological  sewage  treatment 
wiil  remain  in  the  standard  method  of  waste  water 
treatment.  However,  in  specific  applications,  com- 
binations of  physical,  chemical  and  biological  treat- 
ment of  sewage  may  have  a  part  to  play.  (Goess- 
ling-Texas) 
W7I-12725 


RECENT  DEVELOPMENTS  IN  WATER 
RECLAMATION, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

G.  E.  Eden.T.  D.  Hodgson,  and  A.  M.  Jones. 
The  Chemical  Engineer,  January/February   1970, 
pCE24-CE29,  2  fig,  3  tab,  17  ref,  Water  Pollution 
Research  Laboratory  Reprint  No  593. 

Oescriptors:  'Waste  water  treatment.  Water  quali- 
ty control,  'Tertiary  treatment.  Coagulation,  Fil- 
ters, Sand,  Reverse  osmosis,  'Electrodialysis,  *lon 
exchange,  'Ozone,  'Sewage  effluents. 


Sewage  effluent  of  good  quality  can  be  used  foi 
many  industrial  purposes  without  further  treat 
ment.  Other  use  requires  further  treatment  usinj 
processes  similar  to  those  employed  at  watei 
works,  chemical  coagulation  and  sand  filtration 
Modifying  this  treatment  to  include  ozonation  ha 
shown  advantages  by  producing  clear,  virtual!; 
sterile  water.  Work  to  date  has  been  on  the  pilo 
scale  level.  Advanced  treatment  processes,  elec 
trodialysis,  ion  exchange  resins,  and  reverse  osrno 
sis  are  being  tested  in  the  U.  S.  and  in  England 
Results  to  date  have  been  excellent  and  indicab 
that  some  of  the  problems  associated  with  these  ap 
proaches  are  being  solved.  Scaled  up  cost  estimate 
for  electrodialysis  and  ion  exchange  treatments  an 
16  and  17.6  cents  per  1000  U.  S.  gallons  in  a  l( 
MGD  plant.  Disposal  of  residues  from  then 
processes  is  not  discussed.  (Goessling-Texas) 
W71-12727 


TURNING  SLUDGE  INTO  A  RESOURCE, 

Illinois  Environmental  Protection  Agency,  Spring 

field. 

For  primary  bibliographic  entry  see  Field  05E. 

W71-12729 


THE  EFFECT  OF  CILIATED  PROTOZOA  Of 
THE  FATE  OF  ESCHERICHIA  COLI  IN  THI 
ACTIVATED  SLUDGE  PROCESS, 

Water  Pollution  Research  Lab.,  Stevenage  (En 

gland). 

C.  R.  Curds,  and  G.  J.  Fey. 

Water  Research,  Vol  3,  p  853-867,  1969.  2  tab,  II 

ref,  15  p,  5  fig,  Water  Pollution  Research  Labora 

tory,  Reprint  No.  577. 

Descriptors:  'Coliforms,  'Protozoa,  'Waste  wate: 
treatment,  'Activated  sludge,  Laboratory  tests 
Aeration,  Flow  rates.  Autoclaves,  Domestic  wastes 
Biochemical  oxygen  demand,  Chemical  oxygen  de 
mand,  *E  coli,  Microorganisms,  Sludge  treatment. 
Identifiers:  'Clarification. 

Two  bench  scale  activated  sludge  plants  were  con 
structed  so  as  to  allow  sterile  conditions  to  b< 
preserved  with  regards  to  incoming  feed.  One  uni 
was  then  operated  without  having  any  protozo, 
present,  and  ciliated  protozoan  organisms  wen 
then  added  to  the  second  unit  and  the  results  com 
pared.  With  protozoa  absent,  the  half-life  of  th( 
coliform  organisms  was  calculated  at  16  hours.  Ad 
dition  of  protozoa  reduced  this  half-life  to  1.1 
hours  within  a  very  short  time.  Some  death  of  E 
coli  in  the  sludge  which  was  free  from  protozoa  wai 
also  observed,  but  the  cause  was  not  established.  A 
decrease  in  the  total  viable  bacteria  count  was  alst 
observed  when  the  protozoa  were  added,  confirm 
ing  the  important  role  of  the  protozoa  in  the  clarifi 
cation  of  sewage  effluent.  (Lowry-Texas) 
W71-12732 


ORGANO-CHLORINE        INSECTICIDES        » 
WATER-PART  II, 

Water  Pollution  Research  Lab.,  Stevenage  (En 

gland). 

For  primary  bibliographic  entry  see  Field  05  A. 

W71-12733 


QUALITY  CONSIDERATIONS  IN  SUCCESSIVI 
WATER  USE, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer 

ing. 

K.  D.  Linstedt,  E.  R.  Bennett,  and  S.  W.  Work. 

Water  Pollution  Control  Federation  journal,  Voi 

43,  No  8,  p  1681-1694,  August  1971.  2  fig,  7  tab 

17  ref. 

Descriptors:    'Water    reuse,    'Reclaimed    water 
♦Waste  water  treatment,  Colorado,  Water  quality. 
Tertiary  treatment.  Standards,  Sewage  treatment, 
Irrigation  water,  Municipal  water,  Cooling  water. 
Identifiers:  'Denver  (Colo). 

In  wastewater  renovation  and  reuse,  water  quality 
can  be  coupled  to  the  quality  requirements  for  the 
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ype  of  reuse  practiced.  Irrigation,  industrial,  and 
(otable  uses  have  very  well-defined  quality  require- 
nents.  Comparisons  of  effluent  quality  with  various 
se  standards  were  conducted  at  Denver.  Nutrient 
emoval,  suspended  solids  removal,  organic 
emoval,  dissolved  organic  removal,  and  microor- 
anism  removal  can  be  used  to  meet  various  stan- 
ards.  Denver  effluent  could  be  brought  to  irriga- 
on  standards  for  $0.0026  to  $0.0052/1,000  liters; 
»  low-pressure  boiler  feedwater  standards  for 
J.026  to  $0,029/1,000  liters;  to  cooling  water 
andards  for  $0.01 1  to  $0.01 3/1 ,000  liters;  and  to 
>table  water  standards  for  $0,046  to 
).l  12/1,000  liters.  (Knapp-USGS) 
71-12801 


)PULATION  DESCRIPTION  OF  THE  NON- 
ETHANOGENIC  PHASE  OF  ANAEROBIC 
GESTION:  IV.  INTERMEDIARY  METABOL- 
M  OF  NON-METHANOGENIC  BACTERIA, 

itional  Inst,  for  Water  Research,  Pretoria  (South 
rica). 

F.  Toerien,  and  J.  P.  Kotze. 
iter  Res.  4  (4):  315-326,  Illus,  1970. 
mtifiers:  Amino-Acid,  Anaerobic,  Bacteria, 
tabolism,  Citric-Acid,  Cycle,  Description! 
jestion,  Fructose! ,  Fructose-6,  Glucose,  Inter- 
diary,  Ketolase,  Kinase,  Metabolism,  Non- 
thanogenic.  Phase,  Phosphate,  Phospho,  Popu- 
on. 

:  intercellular  substrate  flow  in  numerically  im- 
tant  non-methanogenic  bacteria  isolated  from 
erobic  digesters  apparently  proceeds,  with 
lor  modification,  through  the  generally  known 
iabolic  pathways.  Glycolytic  enzymes  occurred 
ill  isolates  examined  and  the  evidence  suggests 
:  the  enzyme  fructose- 1 -phosphate  kinase  might 
a  constitutive  enzyme  of  more  bacterial  taxa 
l  previously  suspected  The  citric  acid  cycle,  or 
:  of  it,  occurred  in  all  the  isolates  examined, 
i  cycle  may  have  participated  in  the  formation 
iropionate  as  metabolic  end-product  in  many 
•tes.  The  fructose-6-phosphate 

sphoketolase  pathway  apparently  contributed 
lucose  catabolism  in  bifid-like  isolates,  and  an 
*e  amino  acid  metabolism  probably  occurred  in 
iolates.--Copyright  1971,  Biological  Abstracts, 
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OLYZED        SEWAGE        SLUDGE:        ITS 
DUCTION  AND  POSSIBLE  UTILITY, 

ersity  of  Western  Ontario,  London.  Dept.  of 
neering  Science. 
M.  Beeckmans,  and  Park  C.  Ng. 
ron  Sci  Technol.  5(1):  69-7 1 ,  Illus,  1971. 
lifiers:      Activated,      Adsorption,      Charcoal, 
meal,        Coconut,        Oxygen,        Production 
lyzed,     Sewage,     Sludge,     Tertiary,     Utility' 
e.  Water.  } 

ed  sludge  from  a  municipal  activated  sludge 
was  pyrolyzed  in  a  continuous-feed,  multiple- 
h  furnace.  The  C  content  of  the  pyrolysate 
r  optimum  operating  conditions  was  14.1%. 
>yrolysate  was  crushed  70  to  100  mesh,  and  its 
1  to  adsorb  COD  (chemical  oxygen  demand) 
he  dye  crystal  violet  was  measured.  Parallel 
ption  tests  were  made  with  fly  ash  and  ac- 
d  coconut  charcoal.  The  pyrolysate  was  inter- 
ne in  adsorbing  capacity  between  fly  ash  and 
ted  coconut  charcoal  for  both  adsorbates, 
sting  that  it  could  prove  useful  as  a  tertiary 
lent  agent  in  waste  water  renovation.-Copy- 
971,  Biological  Abstract,  Inc 
12928 


VATED    SLUDGE    DEWATER1NG:    FAC- 
AFFECTING  DRAINAB1LITY, 

ia     Polytechnic     Inst,     and     State     Univ 

iburg. 

Randall,  J.  K.  Turpin,  and  P.  H.  King. 

er  Pollu  Contr  Fed.  43  (1);  102-122,  Illus 


Identifiers:  Activated,  Biochemical,  DE,  Draina- 
Watterinra,na8e'  EnZyme'  Gravity'  Oxygen,  Sludge, 

Gravity  drainage  from  waste-activated  sludge  oc- 
curs in  2  steps:  settling  and  compacting,  and 
development  of  drainage  pores  in  the  settled 
sludge.  Depths  up  to  8  in.  (20.4  cm)  have  little  ef- 
fect on  rate.  Both  total  drainage  and  drainage  rate 
decrease  rapidly  with  increasing  solids  concentra- 
tion up  to  2.5%,  but  the  effect  diminishes  thereafter 
and  is  negligible  at  about  3%.  Amount  of  water 
retained  per  unit  solids  is  maximum  at  2  0  to  2  5% 
Waste-activated  sludges  are  least  dispersed  and 
therefore  most  drainable  at  mixed  liquor  BOD's 
(biochemical  oxygen  demand)  of  about  600  mg/1 
Enzyme  activity  levels  of  less  than  0.6  micro 
moles/g  solids  indicated  low  water  retention  Al- 
kalinity and  extracellular  carbohydrates  tend  to  im- 
prove drainage  rates-Copyright  1971,  Biological 
Abstracts,  Inc. 
W71-12929 


EFFECTS  OF  AERATION  TIME  ON  SOLUBLE 
TREATMENTDURING    ACTIVATED    SLUDGE 

Geological     Survey,     Washington,     DC.     Water 

Resources  Div. 

David  A.  Rickert,  and  Joseph  V.  Hunter 

J^Water  Pollu  Contr  Fed.  43  (1):   134-138,  Illus, 

Identifiers:  Activated,  Aeration,  Bacteria,  Carbon 
Chemical,  Organic,  Organics,  Oxygen,  Sludge' 
Soluble,  Time.  6 

The  effects  of  aeration  time  on  soluble  organic 
strength  parameters  were  studied  during  the  con- 
ventional activated  sludge  treatment  of  domestic 
sewage.  Plug  flows  of  primary  effluent  were  sam- 
pled over  6-hr  aeration  periods,  and  the  soluble 
fraction  of  each  sample  was  analyzed  for  TOC 
(total  organic  carbon)  and  COD  (chemical  oxygen 
demand).  Soluble  TOC  was  reduced  to  a  relatively 
stable  level  after  30  min  of  aeration,  with  a  70% 
average  reduction  in  initial  concentration.  Soluble 
COD  was  reduced  to  a  relatively  stable  level  after  I 
hr  of  aeration,  with  average  reduction  of  77%. 
COD:TOC  ratios  decreased  steadily  over  the  1st  hr 
of  aeration  and  fluctuated  irregularly  thereafter 
Comparison  of  COD:TOC  ratios  to  TOC  data  sug- 
gested that  a  transfer  of  soluble  organics  occurred 
between  the  aqueous  phase  and  bacteria  over  the 
aeration  interval  from  30  min  to  1  hr.  The  average 
oxidation  state  was  estimated  for  the  organic  car- 
bon in  each  sample.-Copyright  1971,  Biological 
Abstracts,  Inc. 
W7 1-12930 


STUDIES  ON  THE  TOTAL  OXIDATION  OF  AC- 
TIVATED SLUDGE  WITH  AND  WITHOUT 
HYDROLYTIC  PRETREATMENT, 

Oklahoma     State     Univ.,     Stillwater.     Dept.     of 
Biochemistry  and  Water  Resources. 
A.  F.  Gaudy,  jr. ,  P.  Y.  Yang,  and  A.  W.  Obayashi 
J  Water  Pollu  Contr  Fed.  43(1):  40-54,  Illus,  1971. 
Identifiers:       Activated,       Aeration,       Extended, 
Hydrolytic,  Metabolism,  Microbial,  Oxidation  Pre 
Rupture,  Sludge,  Ultrasonic. 

Earlier  studies  suggested  that  extension  of  the 
scope  of  application  of  the  extended  aeration 
process  was  a  possibility.  Results  reported  here  in- 
dicate that  the  concept  of  total  (biological)  oxida- 
tion of  sludge  that  has  been  biologically  synthesized 
is  not  inconsistent  with  sound  microbiological  prin- 
ciples. Organic  material  from  cell  interior  was  ob- 
tained by  ultrasonic  rupture  of  the  cell  wall.  The 
soluble  portion  was  fed  as  a  shock  loading  io  the 
pilot  plant.  Analysis  showed  a  90%  organic  removal 
(as  determined  by  chemical  oxygen  demand).  Cells 
grown  from  seed  from  the  pilot  plant  were 
hydrolyzed  separately  and  fed  to  the  pilot  plant  as  a 
source  of  carbon.  Test  data  indicated  the  sludge 
had  no  difficulty  metabolizing  the  hydrolyzed 
sludge.  A  process  modification  is  presented  that 
would  permit  the  wider  use  of  extended  aeration  - 
Copyright  1971,  Biological  Abstracts,  Inc 
W71-12931 


Waste  Treatment  Processes — Group  5D 

EFFECT  OF  DISSOLVED  OXYGEN  AND  SUB- 
STRATE CONCENTRATION  ON  THE  UPTAKE 
RATE  OF  MICROBIAL  SUSPENSIONS, 

Environmental  Control  Dept.,  Oakland,  Calif 
A.  A.  Kalinske. 

J  Water  Pollu  Contr  Fed.  43(1):  73-80,  1971. 
Identifiers:  Activated,  Aeration,  Biochemical  Con- 
centration,  Dissolved,   Microbial,   Oxygen    Rate 
Sludge,   Substrate,   Suspensions,   Tanks,    Uptake' 
Waste,  Water. 

The  activated  sludge  process,  although  known  and 
used  for  50  yr,  still  involves  empirical  and  'rule-of- 
thumb'  knowledge  as  to  what  actually  takes  place 
The  engineer  has  difficulty  in  understanding,  using 
and  controlling,  the  process  efficiently.  Transfer  of 
dissolved  oxygen  (DO)  into  liquid  wastes,  microbi- 
al   suspensions,    respiration    rates,    liquid-solids 
separation,  DO  concentration,  agitation  control 
mechanical  surface  aerators  vs.  diffused  air   and 
current  experimental  research  on  the  use  of  pure 
oxygen  all  beai  on  the  required  knowledge  about 
and  application  of  the  effective  and  efficient  use  of 
the    activated    sludge    process.-Copyright    1971 
Biological  Abstracts,  Inc. 
W71-I2932 


HYSRAUL,CALLY  CONTROLLING  SOLIDS 

SKKPSKxffi1  IN  THE  ACT,VATED 

Yoder-Trotter.    Orlob    and    Associates,    Walnut 

Creek,  Calif. 

Larry  F.  Walker. 

J  Water  Pollu  Contr  Fed.  43  ( 1 ):  30-39  Illus   1971 

Identifiers:    Activated,   Biochemical,   Controlling 

Hydrauhcally,  Methods,  Optimal,  Oxygen,  Process' 

Retention,  Sludge,  Solids,  Time,  Waste,  Water. 

Solids  control  in  the  operation  of  the  activated 
sludge  process  is  vital.  The  hydraulic  method  of 
solids  control  is  effective,  simple,  and  has  particu- 
lar application  in  smaller  plants  with  limited  per- 
sonnel. It  has  advantages  over  the  most  commonly 
used    method   of  maintaining   a   constant   mixed 
liquor   suspended   solids   level.   The   fixed   solids 
method  of  control  does  require   a  minimum   of 
laboratory  control  but  ignores  the  factor  of  food- 
to-microorganism  ratio.  A  2nd  control  method  in- 
volves this  ratio  or,  in  other  terms,  the  biochemical 
oxygen  demand:violatile  suspended  solids  ratio.  A 
3rd  control  method  involves  maintaining  a  constant 
solids  retention  time  in  the  system.  The  latter  is 
generally  preferred  because  it  produces  the  best  ef- 
fluent with  a  minimum  amount  of  laboratory  con- 
trol work  required.  The  hydraulic  control  method 
involves    controlling    solids    retention    time     no 
laboratory  work,  and  only  knowledge  of  plant  flow 
and  the  sludge  return  rate.  The  use  of  such  a  con- 
trol system  is  explained  by  actual  plant  examples  - 
Copyright  1 97 1 ,  Biological  Abstracts  Inc 
W7  1-1 2933 


PENNSYLVANIA  SEWAGE  FACILITIES  ACT. 

For  primary  bibliographic  entry  see  Field  06E 
W7 1-1 2955 


TOWNSE  D,SPOSAL  PLANTS  JN  CITIES  AND 

For  primary  bibliographic  entry  see  Field  06E 
W7I-12956 


MEMBRANE  SCIENCE  AND  TECHNOLOGY- 
INDUSTRIAL,  BIOLOGICAL,  AND  WASTE 
TREATMENT  PROCESSES,  v»AalJ!. 

James  E.  Flinn. 

Symposium,  234  p,  [llus,  Plenum  Press:  New  York 
N.  Y.,  London,  England.  1 970.  $  1 1 .00. 
Identifiers:    Biological,    Book,    Industrial,    Mem- 
brane, Processes,  Science,  Symposium,  Technolo- 
gy, Waste. 

This  book  is  a  collection  of  papers  derived  from  a 
conference  on  membranes  held  at  the  Columbus 
Laboratories  of  Battelle  Memorial  Institute  in 
Columbus,  Ohio,  on  Oct.  20  and  21  1969 
Research  reported  relates  to  the  membrane  fields 
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namely,  membrane  synthesis,  polymer  chemistry 
and  technology,  food  product  development  and 
processing,  biochemistry,  biomedical  engineering 
and  environmental  waste  management.  Membrane 
technology  as  a  processing  tool  is  analyzed  con- 
sidering its  use  in  industries  with  separation 
problems  of  a  common  nature:  those  manufactur- 
ing food,  fermentation,  medicinal  and  biological 
products  using  membranes  to  fractionate,  purify  or 
concentrate  primarily  aqueous  solutions  containing 
small  dissolved  ionic  and  neutral  solutes  and  much 
higher  molecular  weight  compounds,  e.g.,  proteins, 
enzymes  and  viruses.  Problems  are  dealt  with  such 
as  cake  buildup  on  the  membrane,  surface, 
clogging  of  pores,  adsorption  in  and  on  the  mem- 
brane. Theological  limitations  on  the  mass  transfer 
of  solute  and  solvent  due  to  viscosity,  shear  and 
non-Newtonian  fluid  effects.  The  1st  2  papers 
discuss  phenomena  relating  to  the  transport  of  both 
large  and  small  organic  solutes  within  and  through 
polymeric  membranes.  The  next  5  papers  apply  to 
membranes  in  solutions  where  macromolecular 
compounds,  principally  of  biological  origin,  must 
be  separated,  purified  of  dissolved  ions  or  frac- 
tionated. The  following  2  papers  were  concerned 
with  the  transport  of  small  dissolved  ions  for  the 
production  of  chemicals  and  prospective 
hydrometallurgical  separations.  The  final  4  papers 
describe  the  application  of  membrane  processes  to 
industrial  water  and  waste  treatment  situations;  the 
recovery  of  water  and  the  chemicals  for  recycle  are 
the  2  needs  which  are  stressed. -Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-12961 


WATER  POLLUTION  CONTROL  FACILITIES, 
TAX  EXEMPTION. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-12986 


THE  VIABILITY  OF  SALMONELLA  IN  THE 
MANGANESE-IRON  SLUDGE  OF  URBAN 
WATERWORKS, 

H.  Woratz,  and  G.  Bosse. 
Gesundheitsw  Desinfek.  60  (7):  97-100.  1968. 
Identifiers:    Chlorine,    Contamination,    Germany, 
Hannover,  Iron,  Manganese,  Pipe,  Pseudomonas, 
Salmonella,  Sludge,  Urban,  Viability,  Waterworks. 

The  routine  bacteriological  examination  of  an 
urban  water  works  in  Hannover  disclosed  an  occa- 
sional increase  in  the  bacterial  count  which  was  dif- 
ficult to  explain  because  the  water  at  the  source 
was  free  of  bacteria.  Due  to  a  high  Fe  and  Mn  con- 
tent, the  water  was  treated  using  chlorine  oxida- 
tion. Even  with  CI  contents  of  0.1-0.3  mg/1,  the 
bacterial  count  remained  high.  A  bacteriological 
examination  of  the  black  sludge  in  the  water  main 
disclosed  the  presence  of  3  strains  of  Pseydomonas 
(optimal  growth  temperature  was  15-20  C).  The 
dry  sludge  contained  30%  organic  material,  32% 
Mn)2,  7%iron  oxide,  11%  Ca2C03  and  5%  Si02. 
Chlorination  affected  only  the  surface  of  the 
deposit;  inside  the  deposit  the  bacterial  flora 
remained  unaffected  and  represented  a  danger  of 
infection.  Such  deposits  consequently  must  be 
removed  from  pipes  carrying  drinking  water.- 
Copyright  197  I ,  Biological  Abstracts,  Inc. 
W7I-I2991 


MICROFLORA  OF  THE  FACTORY  BROTH 
AND  WASTE  WATER  IN  TANNERY  INDUS- 
TRY, 

Sarajevo  Univ.  (Yugoslavia).  Bioloski  Institut. 
Bosiljka  Ristanovic. 

Acta  Biol  Jugoslav  Ser  B  Mikrobiol.  7(1):  69-80. 
Illus.  1970.  (Engl,  and  Ger.  summ.). 
Identifiers:  Actinomycetes,  Bacteria,  Broth,  Facto- 
ry, Flora,  Fungi,  Industry,  Micro,  Tannery,  Waste, 
Water. 

The  species  of  bacteria,  actinomycetes  and  fungi  in 
2  tannery  waste  broths,  sedimentary  basins  and 
outlet  tubes  for  waste  waters  were  isolated  and 
determined,  and  results  obtained  are  discussed. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W7I-I2992 


BALLAST   WATER   TREATMENT:    A   MAJOR 
UNDERTAKING, 

State  of  Alaska.  Dept.  of  Health  and  Welfare,  Ju- 
neau. 

For  primary  bibliographic  entry  see  Field  05G. 
W7 1-13049 


LABORATORY  INVESTIGATION  INTO  THE 
SINKING  OF  OIL  SPILLS  WITH  PARTICU- 
LATE SOLIDS, 

Shell   Research  Ltd.,  Egham  (England).   Egham 
Research  Labs.;  and  Koninklijke/Shell-Laboratori- 
um,  Amsterdam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  0SG. 
W7 1-1 3063 


ASSESSMENT     OF     OIL     SPILL     TREATING 
AGENT  TEST  METHODS, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05G. 
W7 1-1 3065 


MICROBIAL  DEGRADATION  OF  A  LOUI- 
SIANA CRUDE  OIL  IN  CLOSED  FLASKS  AND 
UNDER  SIMULATED  FIELD  CONDITIONS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  05G. 
W7 1-1 3069 


THE  RECOVERY  OF  OIL  FROM  WATER 
WITH  MAGNETIC  LIQUIDS, 

Avco  Corp.,  Lowell,  Mass.  Systems  Div.  and  Pur- 
due Univ.,  Lafayette,  Ind.,  and  Massachusetts  Inst, 
of  Tech.,  Cambridge. 

R.  Kaiser,  G.  Miskolczy,  R.  A.  Curtis,  and  C.  K. 
Colton. 

In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  D.C.,  June  15-17,  1971. 
Washington,  D.C.,  American  Petroleum  Institute, 
1 97  I .  p  4 1 5-426,  1 1  fig,  3  tab,  1 0  ref. 

Descriptors:    Water   pollution   control,   Oil,   Oily 
water,     'Reclamation,     'Separation     techniques, 
Magnetic  studies.  Cost  analysis,  'Oil  wastes. 
Identifiers:    Oil    spills,    Ferro-fluids,     'Magnetic 
separation. 

The  principles  of  removing  oil  from  water  by  mag- 
netic means  are  discussed.  The  oil-water  separation 
can  be  affected  by  adding  a  ferro-fluid  miscible 
with  one  of  the  phases,  usually  the  oil  phase,  to  the 
mixture.  A  ferrofluid  is  a  stable  magnetically 
responsive  colloidal  dispersion  of  superparamag- 
netic particles.  Adding  a  ferrofluid  to  miscible 
liquid  renders  the  mixture  magnetically  responsive. 
Thus,  when  an  oil-soluble,  water  insoluble  fer- 
rofluid is  added  to  an  oil-water  mixture,  magnetic 
properties  are  conferred  to  the  oil  phase  alone. 
When  the  mixture  is  passed  through  a  suitable 
device  in  which  a  magnetic  field  is  generated,  a 
selective  magnetic  body  force  is  exerted  on  the  oil 
which  is  retained  within  the  device  while  the  water 
passes  through.  Based  on  these  principles,  the  dif- 
ferent types  of  equipment  required  to  separate  an 
oil-water  emulsion  and  to  remove  an  oil  spill  from 
the  ocean  surface  have  been  considered.  Prelimina- 
ry results  and  economic  projections  are  presented. 
(See  also  W7 1-1 2588)  (Misra-PAI) 
W71-13082 
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GROUND  DISPOSAL  OF  PESTICIDES:  THE 
PROBLEM  AND  CRITERIA  FOR  GUIDELINES. 

Working  Group  on  Pesticides,  Rockville,  Md. 

Available  as  PB-197  144  from  NTIS,  Springfield, 
Va.  22151  -  $3.00  paper  copy,  $0.95  microfiche. 
Working  Group  on  Pesticides  Report  WGP-DR-1, 
March  1970.  55  p,  3  tab,  8  ref,  5  append. 


Descriptors:  'Pesticides,  'Waste  disposal,  'Soil 
•Water  pollution  sources,  'Groundwater  mov< 
ment,  Aquifer  characteristics,  Soil  water,  Landfill 
Urbanization,  Rural  areas,  Monitoring,  Planning 
Hydrologic  aspects,  Lagoons,  Toxins,  Decisio 
making. 

Identifiers:  'Pesticide  disposal,  'Criteria,  Wast 
parameters. 

The  problem  of  ground  disposal  of  pesticides 
stated  and  the  extent  of  contamination  in  wells  an 
in  groundwater  is  examined.  Types  of  pestickj 
waste  are  discussed  and  the  interactions  betwee 
pesticides  and  soils  and  groundwater  are  coi 
sidered.  Criteria  are  provided  for  establishui 
guidelines  on  disposal  of  pesticides  and  their  coi 
tainers,  selection  of  disposal  zone,  site  mail 
tenance,  and  monitoring  regulations.  Magnitude  < 
contamination  threat  to  groundwater  resourct 
from  improper  disposal  is  dependent  upon  tr 
physical,  chemical,  biological  and  toxicologic 
properties  of  the  pesticide  waste,  the  hydrologic 
characteristics  of  the  disposal  site  and  the  volutin 
state  (liquid  or  solid),  and  persistence  of  the  wast 
The  technology  of  occurrence  and  movement  < 
groundwater  is  so  well  developed  that  it  should  t 
applied  to  each  individual  disposal  site,  to  the  tyr. 
of  pesticide  wastes,  and  to  the  method  under  coi 
sideration.  Evaluations  should  be  conducted  t 
qualified  and  experienced  professionals  active 
practicing  in  this  field.  Nine  recommendations  ai 
offered  by  the  Ground  Disposal  Task  Groui 
(Lang-USGS) 
W71-12356 


CHEMICAL    WASTES    IN    THE    SEA:     NE1 
FORMS  OF  MARINE  POLLUTION, 

Rijksinstituut   voor   de   Voksgizondheid,    Utrecl 

(Netherlands).  Lab.  of  Toxicology. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-12476 


DENSITY  CURRENTS  AND  TURBIDITY  CUI 
RENTS  IN  WASTE  DISPOSAL  IN  THE  OCEAN 
A  LITERATURE  REVIEW, 

New  South  Wales  Univ.,  Kensington  (Australia 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-12665 


OCEAN  DISPOSAL  OF  SOLID  WASTES, 

Environmental    Protection    Agency,   Washingtoi 

D.C. 

Lynn  P.  Wallace. 

In:  Pollution  Control  and  the  Marine  Industry,  Ive 

Joseph  S.,  editor.  Conference  sponsored  by  the  Ii 

ternational  Association  for  Pollution  Control,  Ne 

Orleans,  April  1  -3 ,  1 97 1 .  p  1 7- 1  --  1 7-9. 

Descriptors:     'Solid     wastes,     'Waste     disposa 
•Water  pollution  control,  'Reclamation,  'Landfil 
Water  pollution  sources,  Permits. 
Identifiers:  Ocean  dumping. 

The  wastes  that  are  barged  and  dumped  are  calle 
solid  wastes.  Air  pollution  regulations  have  mac 
incineration  of  municipal  and  industrial  solid  wasi 
increasingly  expensive  and  much  of  it  is  dumpe 
into  the  ocean.  Recent  studies  on  the  subject  ha\ 
recommended  setting  up  a  permit  system  to  regi 
late  dumping  of  materials  into  the  ocean.  Amor 
the  possible  answers  to  the  solid  waste  problem  ai 
resource  recycling  and  reuse,  sanitary  land  fillin 
composting,  and  improved  incineration  technique 
(Ensign-PAI) 
W7I-I2712 


TURNING  SLUDGE  INTO  A  RESOURCE, 

Illinois  Environmental  Protection  Agency,  Sprini 

field. 

R  B  Ogilvie. 

Environment:  Illinois,  p.  1-4,  January  1971    4  p, 

photo. 
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escriptors:  'Illinois,  'Sewage  sludge,  'Sewage 
eatment,  'Sludge  disposal.  Anaerobic  digestion, 
tate  governments.  Research  and  development, 
esearch  facilities.  Municipal  wastes.  Domestic 
astes.  Sanitary  engineering.  Waste  treatment, 
iological  treatment,  Sewage  disposal,  Biodegrada- 
>n.  Sludge  digestion,  Anaerobic  bacteria,  Fertil- 
ers.  Fertilization,  Landfills,  Land  reclamation, 
on-structural  alternatives. 

inois  will  no  longer  tolerate  the  dumping  of 
wage  into  its  waterways  and  lakes.  New  sewage 
:atment  facilities  are  being  built  now.  Illinois  is 
iw  seeking  the  development  of  valuable  uses  of 
wage.  In  experimental  programs  raw  sewage  is 
rned  into  a  sludge  by  anaerobic  digestion.  This 
idge  has  valuable  uses  as  both  a  land  fill  and  fer- 
izer.  Many  such  projects  are  currently  being  un- 
rtaken  with  very  favorable  results.  Pipelines  will 
Dbably  be  the  solution  to  low  cost  distribution  of 
s  sludge.  The  next  steps  to  be  undertaken  are  to 
ve  the  problem  of  distribution  costs,  to  locate 
d  acquire  disposal  and  land  development  tracts, 
encourage  farm  use  of  sludge  fertilizer,  and  to 
ntinue  scientific  monitoring.  (Robinson-Florida) 
M-12729 


:ean  waste  disposal. 

ited  States  Senate  Committee  on  Commerce, 
ishington,  D.C.  Subcommittee  on  Oceans  and 
■nosphere. 

arings  -  Subcomm  on  Oceans  and  Atmosphere  - 
mm  on  Commerce,  US  Senate,  92d  Cong,  1st 
s.March  2,  3,  April  15,21,22,28,  1971.  340  p 
g,  23  tab,  I  chart,  70  ref. 

scriptors:  'Federal  government,  'Legislation, 
ceans,  'Waste  disposal,  Pollution  abatement, 
ter  pollution  sources.  Water  pollution.  Water 
ility  control.  Water  pollution  control,  Water 
lution  effects,  Wastes,  Pollutants,  Ships,  Waste 
lips.  Coasts,  Sea  water.  International  waters, 
ministrative  agencies.  Regulation,  Permits, 
ers  and  Harbors  Act,  Legal  aspects,  Environ- 
ital  effects.  Federal  jurisdiction. 

•rder  to  prevent  the  indiscriminate  dumping  of 
utants  into  the  oceans  and  coastal  waters  of  the 
ted  States,  the  Senate  Committee  on   Com- 
ce.  Subcommittee  on  Oceans  and  Atmosphere, 
rd  testimony  on  four  proposed  bills,  set  forth 
;in,  regulating  such  dumping.  One  bill  would 
er  oceanic    and   environmental    research   and 
elopment  through  the  creation  of  new  adminis- 
ive  agencies.  Another  bill  would  regulate  the 
harge  of  wastes  in  territorial  and  international 
;rs   for    five    years   after    its   enactment    and 
libit  such  discharges  thereafter.  The  third  bill 
Id  regulate  the  dumping  of  material  in  oceanic 
coastal  waters  through  the  Environmental  Pro- 
ion    Agency.    The    last    bill    herein    presented 
Id  place  an  immediate  ban  on  the  loading  of 
:rial  on  vessels  for  dumping  in  oceanic  waters, 
ussion  in  the  hearings  centered  on  the  division 
uthority,  under  the  various  bills,  between  the 
ronmental  Protection  Agency  and  the  Corps  of 
neers,   which   has   regulatory   power   through 
lit  issuance  under  the  Rivers  and  Harbors  Act. 
•e  was  also  major  disagreement  among  the  wit- 
ss  as  to  the  desirability  of  an  immediate  ban  on 
n  dumping  as  opposed  to  a  phased  reduction, 
ous  research  reports  are  included.  (Smiljanich- 
da) 
-12776 


rER  QUALITY  STANDARDS. 

irimary  bibliographic  entry  see  Field  05G. 
-12777 


DIN  V  MARCOTTE  (INJUNCTIVE  RELIEF 
INST  SEWAGE  PLANT  DISCHARGES). 

irimary  bibliographic  entry  see  Field  06E 
-12988 


LICENSE  FOR  VEHICLES  CARRYING  WASTE; 
EQUIPMENT  CARRYING  WASTE. 

For  primary  bibliographic  entry  see  Field  06E 
W71-1300I 

5F.  Water  Treatment  and 
Quality  Alteration 

ELECTROCHEMICAL  ACTIVATION  AND 
REGENERATION  OF  CARBON  SURFACES 
FOR  TERTIARY  WATER  TREATMENT, 

Virginia   Polytechnic    Institute   and   State    Univ., 
Blacksburg.  Dept.  of  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  05D 
W7I-12324 


AND      PRACTICE      OF 
FOR  ARTIFICIAL 


THE      PRINCIPLES 

PRETREATMENT 

RECHARGE, 

Water  Research  Association,  Marlow  (England). 
D.  G.  Miller,  and  A.  Hunter  Blair. 
Paper  No  4  of  Artificial  Groundwater  Recharge 
Conference,  University  of  Reading,  England,  Sep- 
tember 21-24,  1970:  The  Water  Research  Associa- 
tion, Marlow,  England.  23  p,  2  tab,  23  ref. 

Descriptors:  'Water  treatment,  'Artificial 
recharge,  'Pit  recharge,  'Filtration,  Coagulation, 
Adsorption,  Suspended  load,  Water  reuse, 
Reclaimed  water.  Solutes,  Dissolved  oxygen, 
Salinity. 

In  selecting  suitable  pretreatment  methods  for 
basin  recharge,  account  must  be  taken  not  only  of 
the  achievement  of  economic  recharge  rates  by 
minimizing  clogging  but  also  of  the  necessary  con- 
ditioning of  lower  quality  waters  to  protect  un- 
derground supplies  and  aquifers.  To  assess 
pretreatment  requirements  for  water  quality  pur- 
poses it  is  necessary  to  have  adequate  data  on  the 
reliable  purification  afforded  by  infiltration.  Pilot 
scale  investigations  are  needed  to  understand  the 
generalized  mechanism  involved.  Principal  require- 
ments for  most  recharge  waters  are  for  suspended 
solids  reduction  and  aeration.  Considerable  care  is 
needed  when  recharging  polluted  waters,  especially 
those  containing  industrial  wastes,  to  prevent 
aquifer  contamination.  Where  potable  water  is 
concerned  particular  care  must  be  taken  with  con- 
taminants which  are  not  affected  by  percolation  or 
where  removal  cannot  be  assured.  These  include 
iron,  manganese,  aluminum,  heavy  metals,  inor- 
ganic salts,  ammonia,  and  persistent  insecticides. 
Of  the  pretreatment  methods  available  for 
suspended  soilids  removal  the  various  forms  of 
deep  bed  filtration  would  seem  to  have  an  accepta- 
ble combination  of  removal  efficiency  and  cost. 
Other  methods  are  likely  to  be  too  efficient  and  too 
expensive.  (Knapp-USGS) 
W7 1-1  2407 


FUNDAMENTAL  VARIATIONS  IN  THE 
WATER  QUALITY  WITH  PERCOLATION  IN 
INFILTRATION  BASINS, 

Institute    for    Water    Research    Ltd.,    Dortmund 

(West  Germany). 

For  primary  bibliographic  entry  see  Field  04B. 

W7I-I2410 


CONTAMINATION     OF     SURFACE     WATER: 
VIROLOGICAL  ASPECTS,  (IN  ITALIAN), 

Milan  Univ.  (Italy).  Inst,  of  Hygiene. 

For  primary  bibliographic  entry  see  Field  05B. 

W7 1- 1 2565 


HYGIENIC  SITUATION  OF  THE  COASTAL 
SEA-WATERS  OF  NORTH  SARDINIA  WITH 
REFERENCE  TO  THE  INDUSTRIAL  AND 
SEWAGE  POLLUTION,  (IN  ITALIAN), 

Sassari  Univ.  (Italy).  Istituto  di  Igiene. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I2567 


HYGIENIC  CHEMICAL  STUDIES  ON  EF- 
FLUENT WATER:  VI.  FUNDAMENTAL  STU- 
DIES ON  HYGIENIC  CHEMISTRY  OF 
BRACKISH  LAKE,  (IN  JAPANESE), 

Ibaraki  Prefecture  Inst,  of  Public  Health,  Mito, 

(Japan). 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-12568 


FLUORIDATION  STUDIES  AND  DENTAL  CA- 
RIES: A  REVIEW, 

Eastman  Dental  Center,  Rochester,  N.Y. 

J.  Murray. 

Brit  Dent  J.  129  ( 10):  467-470.  Illus.  1970. 

Identifiers:  Caries,  Dental,  Fluoridation,  Human, 

Review. 

Baseline  studies  and  final  reports  of  the  major 
fluoridation  studies  so  far  published  are  drawn 
together  and  the  progress  of  fluoridation  as  a 
world-wide  public  health  measure  is  outlined. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
W71-I2573 


VIRUS  RETENTION  BY  MEMBRANE  FILTERS, 

University  Coll.  London  (England).  Dept.  of  Civil 

Engineering. 

J.  E.  Scutt. 

Water  Research,  Vol  5,  No  5,  p   183-185,  Mav 

1970.  ltab,  Href. 

Descriptors:     'Filtration,     'Virus,     'Membranes, 

Pressure,     Flow     rate,     Adsorption,     Separation 

techniques,     Nitrogen,     Detergents,     Incubation, 

Water  quality  control.  Public  health,  Filters,  Water 

treatment. 

Identifiers:  'Phosphate  buffer. 

Attenuated  strains  of  poliovirus  type  I  and  reovirus 
type  I  strain  716  were  suspended  and  filtered  at 
various  rates  through  membranes  under  conditions 
otherwise  favorable  for  virus  adsorption.  The  mem- 
branes used  were  47  mm  type  HA  (Millipore 
Corp.)  of  0.45  micro  m  pore  size  made  of  mixed 
esters  of  cellulose.  Filtrations  were  carried  out 
under  nitrogen  pressures  of  up  to  53.3  kNm-2  (400 
mm  Hg).  Essentially  all  of  the  reovirus  was  retained 
at  varying  filtration  rates,  but  the  retention  of 
poliovirus  was  demonstrated  to  be  clearly  rate  de- 
pendent. Results  showed  that  any  membranes  hav- 
ing pore  sizes  larger  than  the  virus  being  filtered 
behaved  as  depth  filters.  Virus  penetration  fol- 
lowed a  modified  form  of  the  Iwasaki  equation:  G 
(CI-C2)  —  K  delta  Clm  where  G  —  flow  rate,  CI 
and  C2  are  the  inlet  and  outlet  concentrations,  K  is 
a  constant,  and  Clm  the  log  mean  concentration. 
Depending  on  operational  conditions,  very  high 
levels  of  removals  can  be  obtained,  but  the  filter 
cannot  be  counted  on  to  retain  all  of  the  virus.  It  is 
therefore  possible  that  alternative  methods  might 
prove  superior.  (Lowry-Texas) 
W7I-I27I5 


SAFE  DRINKING  WATER. 

Hearings  on  House  Bills  1093,  5454,  and  437-Sub- 
comm.  on  Public  Health  and  Environment-Comm. 
on  Interstate  and  Foreign  Commerce,  U.S.  House 
of  Representatives,  92d  Cong,  1st  Sess,  May  24  25 
and  26,  1971.  673  p,  24  fig,  91  tab,  120  ref,  10  ap- 
pend. 

Descriptors:  'Potable  water,  'Public  health,  'Stan- 
dards, 'Legislation,  Federal  government,  Adminis- 
trative agencies,  State  governments.  Water  pollu- 
tion, Water  pollution  control,  Water  pollution  ef- 
fects, Water  pollution  treatment.  Water  quality, 
Water  quality  control,  Epidemiology,  Human  dis- 
eases, Recreation,  Safety,  Sanitary  engineering, 
Vectors  (Biology),  Water  purification,  Desalina- 
tion, Domestic  water,  Environmental  sanitation. 

The  proposed  National  Water  Hygiene  Act  of  1 97 1 
and  Pure  Drinking  Water  Act  are  reproduced  ver- 
batim in  this  report  of  hearings  before  a  House  sub- 
committee. The  Water  Hygienne  Act  is  designed  to 
provide  the  public  with  an  adequate  quantity  of 
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safe  water  for  drinking,  recreation,  and  other 
human  uses,  while  the  Pure  Drinking  Water  Act 
would  improve  and  implement  programs  to  assure 
adequate  quantities  of  safe  water  by  protection 
from  chemical,  biological,  and  physical  contami- 
nants. The  remainder  of  the  hearing  report  is 
devoted  to  statements  by  representative  of  various 
federal  and  state  administrative  agencies  and  addi- 
tional material  submitted  for  the  record  by  in- 
terested government  and  private  organizations. 
Subjects  dealt  with  include:  ( I )  community  water 
supply  study  analysis  of  national  survey  findings; 
(2)  a  waterborne  epidemic  of  salmonellosis  in 
Riverside,  California,  1965;  (3)  the  effect  of 
chlorination  on  human  euteric  viruses  in  partially 
treated  water  from  the  Potomac  estuary;  (4)  the  ef- 
fectiveness of  water  treatment  processes  on  viruses; 
(5)  Public  Health  Service  Drinking  Water  Stan- 
dards; (6)  health  and  safety  of  the  public  at  out- 
door recreation  areas;  and  (7)  major  current 
desalting  operations.  ( Hart-Florida ) 
W71-12769 


A  WATERBORNE  EPIDEMIC  OF  SALMONEL- 
LOSIS IN  RIVERSIDE,  CALIFORNIA,  1965.  A 
COLLABORATIVE  REPORT. 

For  primary  bibliographic  entry  see  Field  05C. 
W7I-12934 


SEWER  AND  DRAIN  SWABBING  AS  A  MEANS 
OF  INVESTIGATING  SALMONELLOSIS, 

University  Hospital  of  Wales,  Cardiff. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-12935 


INTRATYPIC  DIFFERENTIATION  OF 

POLIOVIRUS  STRAINS  ISOLATED  FROM 
SEWAGE:  CONSEQUENCES  FOR  THE  PRAC- 
TICE OF  ORAL  VACCINATION, 

lnstitut   fuer    Medizinischc    Mikrobiologie,    Essen 

(Germany). 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-12936 


ADAPTATION    OF   THYROID   FUNCTION    TO 
IODINE  INTAKE  IN  BUENOS  AIRES, 

Buenos  Aires  Univ.  (Argentina). 

For  primary  bibliographic  entry  sec  Field  05C. 

W7I-12978 


ISOLATION  OF  SALMONELLA  TYPHI-MURI- 
UM  FROM  MUNICIPAL  WATER,  RIVERSIDE, 
CALIFORNIA,  1965, 

Emory  Univ.,  School  of  Medicine.  Atlanta,  Ga. 
John  R.  Boring,  III,  William  T.  Martin,  and  Laura 
M.Elliott. 

AmerJ  Epidemiol.  93  ( 1 ):  49-54.  Illus.  1971 
Identifiers:  California,  Epidemic,  Eschcrichia-Coli, 
Filter,    Human,    Isolation,    Membrane,    Methods, 
Municipal,    Riverside,    Salmonella-Typhimurium, 
Technique,  USA,  Water. 

S.  typhimurium  phage  type  2  was  isolated  from  6 
different  samples  of  the  municipal  water  during  an 
epidemic  involving  over  16,000  persons.  Fiver 
isolations  were  made  using  the  membrane  filter 
technique  and  large  volumes  of  water  and  I  addi- 
tional isolation  was  made  by  direct  inoculation  of 
water  in  enrichment  medium.  A  sample  containing 
water  from  all  parts  of  the  city  was  examined  quan- 
titatively; salmonellac  were  10  times  as  numerous 
as  Escherichia  coli. -Copyright  1971,  Biological 
Abstracts,  Inc. 
W71-12990 


THE  EFFECT  OF  FREE  CHLORINE  OF  THE 
ORGANISM  IN  DRINKING  WATER, 

Institute     of    General     and     Municipal     Hygiene, 
Moscow  (USSR). 

For  primary  bibliographic  entry  sec  Field  05C. 
W7 1-1 3004 
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OIL  SPILL  TREATMENT  WITH  COMPOSTED 
DOMESTIC  REFUSE, 

Westinghouse  Research  Labs.,  Philadelphia,  Pa. 

Walter  G.  Vaux,  Stephen  A.  Weeks,  and  Donald  J. 

Walukas. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  D.C.,  June    15-17,   1971. 

Washington,  D.C.,  American  Petroleum  Institute, 

1971.  p.  303-305,  1  tab,  4  ref. 

Descriptors:  'Water  pollution  treatment,  Oil,  Oily 
water,     'Cleaning,     Reclamation,     'Absorption, 
Domestic   wastes,   Separation   techniques,   Water 
pollution  control,  *Oil  wastes. 
Identifiers:  Oil  spills.  Compost. 

Floating  crude  oil  can  be  absorbed  and  recovered 
with  compost  made  from  domestic  refuse.  Experi- 
ments showed  that  compost  floats  on  water  without 
wetting  until  it  encounters  oil,  then  absorbs  oil  at 
3.4  ml  crude/gram  compost  (19  barrels/ton).  Oil- 
saturated  forms  cohesive  masses  which  are  easily 
retrieved  from  water.  Floating  masses  of  oily  com- 
post burn  vigorously  and  leave  a  coke-like  residue 
which  sinks.  Under  water  it  breaks  into  small 
suspended  particles  which  disperse  and  degrade. 
Ocean  tests  have  demonstrated  that  very  thin  and 
thick  (  1.5  mm)  films  can  be  treated  and  removed 
quickly.  (See  also  W71-12588)  (Misra-PAi) 
W71-13071 


INTERNATIONAL  PAPER  CO.  V  BUSBY 
(DAMAGES  TO  DOWNSTREAM  LANDOWNER 
CAUSED  BY  DUMPING  OF  PULP  WASTES 
INTO  RIVER). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I2248 


THE  EFFECTS  OF  DRAIN  WELLS  ON  THE 
GROUND-WATER  QUALITY  OF  THE  SNAKE 
RIVER  PLAIN, 

Idaho  Bureau  of  Mines  and  Geology,  Moscow. 
For  primary  bibliographic  entry  see  Field  02F. 

W71-I2274 


THE   OUTLOOK   FOR   WATER-QUALITY, 
QUANTITY,  AND  NATIONAL  GROWTH, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  06B. 
W7I-I2283 


ANDERSON-PRICHARD  PIPE  LINE  CORP  V 
SAXTON  (PIPE  LINE  OPERATOR'S  LIABILITY 
FOR  POLLUTING  ADJACENT  WATER  SUP- 
PLIES). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I2300 


UNITED  STATES  V  THE  CATHERINE  (LIA- 
BILITY OF  VESSEL  FOR  DISCHARGE  OF  OIL 
RESULTING  FROM  AN  UNAVOIDABLE  AC- 
CIDENT). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-12306 


THE  WATER  QUALITY  CONTROVERSY  IN 
MINNESOTA  AND  THE  MARGINAL  COSTS  OF 
ALTERNATIVE  LEVELS  OF  WATER  QUALITY 
IN  THE  UPPER  MISSISSIPPI  RIVER, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Agricul- 
tural and  Applied  Economics. 
J.  J.  Waelti,  and  R.  C.  Lewis. 

Availability  from  the  National  Technical  Informa- 
tion Service  as  PB-202  783,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Minnesota  Univ.,  Water 
Resources  Research  Center,  1971.  19p,  I  fig,  4  ref. 
A-()19-MINN(3). 


Descriptors:  'Water  quality  control,  'Waste  wa 
treatment,  'Cost  sharing,  'Mississippi  River,  M 
nesota,  Standards,  Decision  making,  Dissolved 
ygen,  Industry,  Costs,  Laws,  Political  aspects,  i 
stitutions,  Regressive  taxes,  Zoning,  Economic  e 
ciency,  Cost  analysis,  Mathematical  models,  i 
stitutional  constraints,  Methodology,  Oxygen  i 
Cost-benefit  analysis. 

Identifiers:  Cost  minimizing  plan,  Least  cost  stra 
gy,  Cost  functions,  Effluent  charges,  Minneapo 
St  Paul  (Minn),  Water  quality  levels. 

The  water  quality  controversy  generally,  t 
specifically  in  the  Minneapolis-St  Paul  area 
discussed.  The  controversy  centers  around:  ( I )  | 
methods  of  obtaining  various  levels  of  water  qu 
ty,  (2)  the  level  of  water  quality  that  should  bei 
tained  and  ( 3 )  the  institutional  means  of  institut 
policy.  A  linear  programming  model  was  used 
find  the  lowest  cost  methods  of  achieving  alter, 
tive  dissolved  oxygen  levels  in  the  Mississippi  Ri 
in  the  Minneapolis-St  Paul  area.  It  was  found  ti 
the  current  water  quality  standard  of  3.43  mg/1 1 
solved  oxygen  can  be  maintained  by  increasing  I 
BOD  removal  rate  in  several  sewage  treatim 
plants  while  the  removal  rate  in  others  could 
tually  be  reduced.  With  a  cost  minimizing  plan  I 
current  river  standard  could  be  maintained  for 
additional  annual  expenditures  of  4.8%  or  $3.7  ir 
lion.  (Wade-Wisconsin) 
W71-I2331 


RECONNAISANCE  STUDY  FINANCE  O 
GANIZATION,  MANAGEMENT  NAsHl 
RIVER  WATER  QUALITY  DEMONSTRATIC 
PROGRAM, 

Massachusetts  Univ.,  Amherst.  Water  Resourc 
Research  Center. 

Paul  Page,  David  Peretti,  and  Arnold  Schneider. 
Available  from  the  National  Technical  Informati 
Services  as  PB-202  697,  $3.00  in  paper  copy,  $0.' 
in  microfiche.  Univ.  of  Massachusetts,  Amher 
Water  Resources  Research  Center,  1971.  30  p, 
fig.  OWRR  Project  A-039-MASS  ( 1 ). 

Descriptors:  'Water  quality,  'Regional  analys 
'Coordination,  River  basin  development,  Plannir 
Management,  Economics,  Industry,  Local  gover 
ments,  Conservation,  Social  participation,  Lai 
development,  Zoning,  Land  use,  Costs,  Econom 
efficiency,  Model  studies. 

Identifiers:  'Nashua  River  (Mass-N  H),  Shorelai 
regulation,  Regional  approaches. 

The  Nashua  River  Water  Quality  Developme 
Program  is  evaluated  after  a  four-month  survey  i 
eluding  financing,  organization,  and  manageri 
aspects.  Results  indicate  that  water  quality  sta 
dards  can  be  met  at  lower  costs  of  both  busine 
and  public  sectors  through  coordination  ai 
cooperation.  The  conflicting  interests  of  conserv 
tionists  and  developers  can  be  reconciled  1 
cooperation  in  development  of  green  belts  aloi 
the  Nashua  River  (Massachusetts-New  Hampshin 
which  will  provide  both  environmentally  protects 
recreation  areas  and  higher  land  values  adjacent  i 
it.  Advantage  possibilities  of  a  regional  plannir 
approach  are  pointed  out.  (Wade-Wisconsin) 
W71-12332 


THE  ECONOMICS  OF  WATER  SUPPLY  AN 
QUALITY, 

Harvard  Univ.,  Cambridge,  Mass.  Harvard  Wati 
Program. 

R.  Dorfman,  H.  A.  Thomas,  Jr.,  and  H.  D.  Jacoby. 
Copy  available  from  GPO  Sup  Doc  as  SN-550 
0070,  $0.50;  microfiche  from  NTIS  as  PB-202  691 
$0.95.  Environmental  Protection  Agency,  Wati 
Quality  Office,  Water  Pollution  Control  Researc 
Series  16110,  1971.  37  p,  26  ref.  EPA  Prograi 
161 10  DTF  02/71. 

Descriptors:  'Water  quality,  'Economic 
'Planning,  'Water  supply,  'Mathematical  model 
•Regional  analysis,  Water  resources.  Analysis,  Ac 
ministration,  Decision  making.  Institutions,  Rive 
basins,  Flow  augmentation,  Input-output  analysi: 
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oliticai  aspects,  Technology,  Municipal  wastes, 
osts.  Economic  feasibility,  Water  shortage,  Water 
orage,  River  basin  commissions, 
lentifiers:  'Computing  techniques,  Delaware 
stuary.  Municipal  water  systems,  Planning 
odels,  Economic  loss.  Safe  yield,  Predictive 
eory.  Uncertainty  in  supply. 

esearch  on  economics  of  water  quality  placed 
nphasis  on  the  interaction  of  economic,  techni- 
I.  and  political  factors,  with  particular  attention 
the  regional  quality  management  authority.  A 
ode!  of  a  river  basin  authority  was  designed  with 
e  key  concept  of  the  'Pareto  admissible'  pollution 
atement  plan.  Attention  was  devoted  to  the  mu- 
cipaiity  as  a  participant  in  the  overall  manage- 
snt  process  as  the  key  aspect  of  economics  of 
iter  quality.  Problems  faced  by  municipal  waste- 
iier  managers,  municipal  evaluation  of  alterna- 
e  quality  management  plans,  and  the  role  of  mu- 
:ipal  decision-makers,  municipal  decision 
ocesses,  including  cost-sharing  schemes,  were 
jdeled.  Linear  programming  of  estuarine  pollu- 
n  abatement  to  analyze  the  economic  charac- 
istics  of  various  quality  management  policies 
o  included  a  variety  of  zoning  procedures.  Corn- 
ting  techniques  for  basin-wide  planning  incor- 
rated  the  political  dimension.  Quality  control 
its  and  application  of  regional  input-output 
ithods  and  the  interdependence  between  re- 
mal  economy  and  water  quality  control  efforts 
re  modeled.  A  monograph  titled  'Models  of 
maging  regional  water  quality'  is  described. 
uen-Wisconsin) 
M-12333 


LANTIC  PIPE  LINE  CO  V  DREDGE 
1LADELPHIA  (LIABILITY  FOR  POLLUTION 
OM  RUPTURE  IN  SUBMERGED  OIL 
•ELINE). 

r  primary  bibliographic  entry  see  Field  06E. 
M-12336 


BILL  TO  REGULATE  THE  DISCHARGE  OF 
kSTES  IN  TERRITORIAL  AND  INTERNA- 
3NAL  WATERS. 

r  primary  bibliographic  entry  see  Field  06E. 
'1-12337 


BILL  TO  AMEND  THE  FEDERAL  WATER 
LLUTION  CONTROL  ACT  RELATING  TO 
EA  ACID  AND  OTHER  MINE  WATER  POL- 
TION  CONTROL  DEMONSTRATIONS. 

■  primary  bibliographic  entry  see  Field  06E. 
1-12338 


ME  ECONOMIC  ASPECTS  OF  WATER 
ALITY  ENHANCEMENT, 

telle  Memorial  Inst.,  Columbus,  Ohio.  Colum- 
Labs. 

lry  R.  Hamilton. 

ter-1968  (Chemical  Engineering  Progress  Sym- 
ium  Series),  Vol  64,  No  90,  p  32-38,  1968.  1  fig, 
ref. 

icriptors:  'Economic  evaluation,  'Computer 
dels,  'Water  quality,  Benefits,  Direct  benefits, 
irect  benefits,  Tangible  benefits,  Intangible 
efits.  Recreation,  Social  impact,  Social  values, 
nparative  benefits,  Value,  Aesthetics, 
ntifiers:  'Water  quality  enhancement.  Regional 
efits.  Benefits  analysis. 

le  issues  involved  in  assessing  water  quality 
efits  are  discussed.  Primary  and  secondary 
efits,  both  tangible  and  intangible,  are 
:ribed  and  it  is  noted  that  direct  benefits  need 
be  tangible.  Secondary  benefits  are  defined  as 
onal  impact.  Tangible  and  intangible  dif- 
ntiation  is  evaluated  and  definitions  refined, 
deling  the  benefit  of  water  quality  enhancement 
jires  specification  of  kinds  of  benefits  that 
Id  conceivably  be  generated;  benefits  to  be 
led  from  intangible  classifications  probably  jus- 
expenditures  on  water  quality  enhancement, 


with  recreation  and  aesthetics  cited  as  the  principal 
intangible  components.  Benefit  measurement  is  the 
major  tool  in  cost-benefit  analyses.  A  three-sector 
model  is  proposed  to  determine  water  quality 
enhancement  benefits:  ( 1 )  a  Population  Section, 
including  population  variables  by  age,  spatial  dis- 
tribution and  water  use,  (2)  an  Economic  Activity 
Sector,  incorporating  employment,  income,  indus- 
trial water  demands  and  spatial  distribution  varia- 
bles, and  (3)  a  Water  Sector  incorporating  water 
quantity  and  quality  variables  by  location.  The 
problem  of  measuring  the  value  of  pure  aesthetics 
can  be  considerably  resolved  by  applying  common 
sense  plus  economic  analysis  to  estimate  a  useful 
range  of  of  their  value.  ( Wade-Wisconsin ) 
W71-12340 


ECONOMIC  IMPACT  OF  POLLUTION  ABATE- 
MENT, 

Federal  Reserve  System,  Washington,  D.C.  Board 

of  Governors. 

A.  F.  Brimmer. 

Presented   at    1971    commencement  exercises  of 

Miami  Univ.,  Coral  Gables,  Florida,  June  1971.  19 

p,  1  tab. 

Descriptors:  'Federal  budgets,  'Pollution  abate- 
ment, 'Cost  allocation,  'Economic  impact,  Esti- 
mated costs,  Employment,  Inflation  (Economic), 
Indirect  costs,  Priorities,  Environmental  sanitation, 
Installation  costs,  Industrial  production,  Forecast- 
ing, Social  impact,  Gross  National  Product,  Invest- 
ment, Computer  models. 
Identifiers:  Federal  Reserve  System. 

An  econometric  computer  simulation  study  by  the 
Federal  Reserve  Board  indicates  that  it  will  take 
$  1 6  billion  to  finance  anti-pollution  capital  invest- 
ments over  the  next  four  or  five  years  assuming  a 
$3  billion  investment  per  year  in  pollution  abate- 
ment devices  for  both  new  and  existing  equipment. 
These  costs  may  produce  a  substantial  drag  on  the 
improvement  in  the  material  conditions  of  life  of 
many  Americans.  While  pollution  abatement  in- 
vestments would  create  many  new  jobs  the  result- 
ing lower  productivity  would  reduce  the  GNP 
growth  which  would  affect  per  capital  incomes  of 
those  underdeveloped  sectors  of  our  economy 
which  are  least  able  to  bear  it— the  poor,  the  disad- 
vantaged, and  the  hard  pressed  urban  communities. 
Other  projected  effects  of  increased  investment  in 
pollution  abatement  were  slight  reductions  in  ex- 
penditures for  plant  and  residential  housing,  sizable 
drops  in  personal  consumption  and,  most  disturb- 
ing, a  strong  inflationary  price  trend.  (Wade- 
Wisconsin) 
W71-I2341 


WATER  AND  WATER  POLLUTION  HAND- 
BOOK, VOLUME  1. 

For  primary  bibliographic  entry  see  Field  02A. 
W7I-I2347 


WATER    AND    WATER    POLLUTION    HAND- 
BOOK, VOLUME  2. 

For  primary  bibliographic  entry  see  Field  02A. 

W7I-12355 


A  BILL  TO  AMEND  THE  SMALL  BUSINESS 
ACT  TO  ENCOURAGE  THE  DEVELOPMENT 
AND  UTILIZATION  OF  NEW  AND  IMPROVED 
METHODS  OF  WASTE  DISPOSAL  AND  POL- 
LUTION CONTROL;  TO  ASSIST  SMALL  BUSI- 
NESS CONCERNS  TO  EFFECT  CONVERSIONS 
REQUIRED  TO  MEET  FEDERAL  OR  STATE 
POLLUTION  CONTROL  STANDARDS;  AND 
FOR  OTHER  PURPOSES. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-I2360 


INDUSTRIAL  WATER  POLLUTION  ABATE- 
MENT LOAN  ACT  OF  1970  (A  BILL  TO  PRO- 
VIDE     FINANCIAL      ASSISTANCE      FOR      A 


WATER     POLLUTION     ABATEMENT     PRO- 
GRAM FOR  INDUSTRIAL  WASTES). 
For  primary  bibliographic  entry  see  Field  06E. 
W71-12372 


RECHARGE  OF  CARBONACEOUS  SALINE 
AQUIFER  OF  SOUTH  FLORIDA  WITH 
TREATED  SANITARY  WASTEWATER, 

Black,  Crow  and  Eidsness,  Inc.,  Gainesville,  Fla. 
J.  I.  Garcia-Bengochea. 

Supporting  Paper  C  of  Artificial  Groundwater 
Recharge  Conference,  University  of  Reading,  En- 
gland, September  21-24,  1970:  The  Water 
Research  Association,  Marlow,  England.  14  p,  5 
fig,  1  tab,  9  ref. 

Descriptors:    'Tertiary   treatment,   'Waste   water 

disposal,    'Artificial    recharge,    'Injection    wells, 

'Recharge     wells,     Florida,     Aquifers,     Aquifer 

characteristics,        Hydrogeology,         Limestones, 

Dolomite,  Karst,  Artesian  wells,  Confined  water, 

Aquicides. 

Identifiers:  'Waste  disposal  wells. 

Artificial  recharge  of  a  carbonaceous  saline  aquifer 
of  South  Florida  is  used  to  dispose  of  treated  sanita- 
ry waste.  The  deep  open-hole  injection  well  is 
located  immediately  south  of  Miami,  Florida.  The 
treated  wastewater  has  a  lower  specific  gravity  (ap- 
proximately 1.025).  Mixing  will  occur  at  the  very 
beginning  of  the  injection  period  and  thereafter  a 
fresh-water  bubble  will  develop,  floating  on  the 
saline  water  and  limited  above  by  confining  layers. 
Injection  of  the  fresh-water  effluent  into  the  deep 
artesian  aquifer  of  south  Florida  will  lead  to  the  for- 
mation of  an  enormous  fresh-water  bubble  at  the 
top  of  the  aquifer  which  would  be  under  normal  ar- 
tesian pressure.  Such  a  volume  of  water  could  be 
used  for  irrigation  or  for  future  water  supply  when 
shortage  of  present  fresh  water  sources  would  justi- 
fy cost  of  reclaiming  the  stored  water.  (Knapp- 
USGS) 
W71-12415 


BEHAVIOR  OF  WATER  IN  A 

SOUTHWESTERN  IMPOUNDMENT, 

Oklahoma  Univ.,  Norman.  School  of  Engineering 

and  Environmental  Science. 

For  primary  bibliographic  entry  see  Field  02H . 

W71-12422 


FACTORS  AFFECTING  WATER  QUALITY  OF 
SMALL  MOUNTAIN  CATCHMENTS, 

Swiss  Forest  Research  Inst.,  Birmensdorf  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  02K. 
W71-12425 


A  BILL  TO  CONSOLIDATE  WATER  QUALITY 
MANAGEMENT  AND  POLLUTION  CONTROL 
AUTHORITIES  AND  FUNCTIONS  IN  THE  EN- 
VIRONMENTAL PROTECTION  AGENCY. 

For  primary  bibliographic  entry  see  Field  06E. 
W7  I- 1  2495 


A  BILL  TO  AMEND  SECTION  12  OF  THE 
FEDERAL  WATER  POLLUTION  CONTROL 
ACT  RELATING  TO  THE  CONTROL  OF 
HAZARDOUS  POLLUTING  SUBSTANCES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I2498 


POLLUTION  OF  THE  OCEAN  WATERS  OF 
ITALY:  CAUSES,  EFFECTS  ON  THE  BIOLOGI- 
CAL ENVIRONMENT,  CONTROL  AND 
PREVENTION  (IN  ITALIAN), 

Laboratorio  Centrale  di  Idrobiologia,  Rome  (Ita- 
ly) 

For  primary  bibliographic  entry  see  Field  05C. 
W71-12506 
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PROHIBITION,  PENALTIES,  AND  REMEDIES 
FOR  THE  POLLUTION  OF  A  CITY  OR 
TOWNSHIP'S  WATER  SUPPLY. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I2558 


SHORELAND  DEVELOPMENT. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I2560 


DISCLOSURES    PERTAINING    TO    MATTERS 
INVOLVING  THE  ENVIRONMENT. 

Securities  and  Exchange  Commission,  Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-12581 


PREVENTION  AND  CONTROL  OF  OIL  SPILLS. 

Proceedings  of  Joint  Conference  on  Prevention 
and  Control  of  Oil  Spills,  June  15-17,  1971, 
Washington,  D.C;  American  Petroleum  Institute 
Publication,  Washington,  D.C,  197 1 .  544  p. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution control,  'Oil  industry,  'Oil  wastes,  Pollutant 
identification.  Analytical  techniques,  Water  quali- 
ty. Surface  waters.  Oceans,  Water  analysis.  Ice. 
Identifiers:  'Oil  spills. 

This  volume  contains  65  papers  on  prevention  and 
control  of  oil  spills  that  were  presented  in  Washing- 
ton, D.C.  June  15-17,  1971  at  a  joint  conference  of 
the  American  Petroleum  Institute,  Environmental 
Protection  Agency,  and  United  States  Coast 
Guard.  Topics  for  the  different  categories  include: 
Laws  and  Enforcement;  Oil  Spill  Prevention;  Con- 
trol and  Monitoring;  Treating  Agents;  Physical 
Removal  and  Containment;  Physical-Biological  Ef- 
fects; and  Oil  Spill  Cleanup.  (See  also  W71-12589 
thru  W7 1-1 2594)  (Woodard-USGS) 
W7I-I2588 


REMOTE  SENSING  OF  OIL  SPILLS, 

Coast  Guard,  Washington,  D.C.  Office  of  Research 

and  Development. 

C.  E.  Catoe,  and  F.  L.  Orthlieb. 

In:  Proceedings  of  Joint  Conference  on  Prevention 

and    Control    of   Oil    Spills,    June    15-17,    1971, 

Washington,  DC;  American  Petroleum  Institute 

Publication,  Washington,  D.C,  p  71-84,  1971.  17 

fig,  6  tab,  3  ref. 

Descriptors:  'Remote  sensing,  'Oil  wastes,  'Water 

pollution  sources,  'Water  pollution  control,  'Oil 

industry.  Oceans,  Analytical  techniques.  Aircraft, 

Instrumentation. 

Identifiers:  'Oil  spills,  'Remote  sensing  (Oil  spills). 

A  prerequisite  for  the  control  of  coastal  oil  pollu- 
tion is  the  development  of  surveillance  techniques 
which  are  capable  of  monitoring  large  areas  of  the 
ocean  surface  to  detect  the  presence  of  oil  slicks. 
The  U.S.  Coast  Guard  Office  of  Research  and 
Development  is  currently  engaged  in  basic  and  ap- 
plied research  to  determine  the  feasibility  of  vari- 
ous remote  sensing  techniques  for  the  detection 
and  identification  of  oil  slicks.  To  date,  several 
remote  detection  techniques  have  shown  promise 
for  the  detection  and  surveillance  of  oil  slicks. 
Radar  and  passive  microwave  techniques  appear 
very  promising.  Mapping  experiments  performed  in 
the  Chedabucto  Bay  area  of  Nova  Scotia  and  in 
Southern  California  have  resulted  in  synthetic 
aperture  imagery  in  which  oil  slicks  are  quite 
evident  and  well  defined.  Using  passive  microwave 
techniques,  it  is  possible  to  detect  oil  slicks  on  the 
open  ocean.  (See  also  W7I-I2588)  (Woodard- 
USGS) 
W7I-I2589 


IDENTIFICATION      OF      OIL      LEAKS      AND 
SPILLS, 

Standard  Oil  of  California,  San  Francisco. 
For  primary  bibliographic  entry  sec  Field  05A. 


W7 1-1 2590 


OIL  VERSUS  OTHER  HAZARDOUS  SUB- 
STANCES, 

Environmental   Protection   Agency,   Washington, 
DC.  Water  Quality  Office. 
C  H.  Thompson. 

In:  Proceedings  of  Joint  Conference  on  Prevention 
and  Control  of  Oil  Spills,  June  15-17,  1971, 
Washington,  DC;  American  Petroleum  Institute 
Publication,  Washington,  DC,  p  209-212,  1971.  1 
fig,  1  tab,  7  ref. 

Descriptors:  'Water  Quality  Act,  'Water  pollution 

sources,   'Oil  wastes,   'Water  pollution  control, 

•Water  law,  'Oil  industry,  Chemical  properties, 

Administrative  decisions,  Water  quality.  Pollution 

abatement. 

Identifiers:  'Water  quality  laws. 

The  Water  Quality  Improvement  Act  of  1970 
requires  that  pollution  by  oil  and  hazardous  sub- 
stances other  than  oil  be  regulated  by  the  Federal 
Government.  By  satisfying  the  several  provisions  of 
the  Law  an  overlap  occurs  when  dealing  with 
establishing  the  difference  between  oil  and 
hazardous  substances.  To  satisfy  in  part  the  provi- 
sions of  section  1 1  and  1 2  of  the  Law,  regulations 
are  to  be  promulgated  for  oil  and  hazardous  sub- 
stances. A  rationale  is  presented  in  this  paper 
which,  when  combined  with  the  regulations,  should 
allow  industry  and  government  to  proceed  in  this 
area  without  detailed  lists  of  materials  being 
required.  The  rationale  is  based  upon  a  material 
being  petroleum  derived  or  extractable  or  having 
defined  chemical  structure.  (See  also  W7I-12588) 
(Woodard-USGS) 
W71-12591 


PHYSICAL  PROCESSES  IN  THE  SPREAD  OF 
OIL  ON  A  WATER  SURFACE, 

Massachusetts   Inst,   of  Tech.,   Cambridge.   Fluid 
Mechanics  Lab. 

For  primary  bibliographic  entry  see  Field  05B. 
W7 1-1 2592 


THE  BEHAVIOR  OF  OIL  ON  WATER 
DERIVED  FROM  AIRBORNE  INFRARED  AND 
MICROWAVE  RADIOMETRIC  MEASURE- 
MENTS, 

TRW  Systems,  Houston,  Tex. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-I2593 


THE  MOVEMENT  OF  OIL  SPILLS, 

New  York  Univ.,  N.Y.,  School  of  Engineering  and 

Science. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-12594 


PRIMARY    PRODUCTION    IN    RELATION    TO 

THE    HYDROLOGICAL    REGIME    OF   A    SEA 

BASIN  (EXEMPLIFIED  BY  THE  WHITE  SEA), 

Moscow  State  Univ.  (USSR). 

V.  D.  Fedorov,  and  V.  A.  Semin. 

Oceanology,  (USSR),  Vol   10,  No  2,  p  242-253, 

November  1 970.  I  2  p.  5  fig,  4  tab,  7  ref. 

Descriptors:    'Primary   productivity,   'Sea   water, 
'Nutrients,  Photosynthesis,  Water  chemistry.  Or- 
ganic       matter,        Phytoplankton,        Ammonia, 
Phosphorus,  Iron,  Silica,  Regression  analysis. 
Identifiers:  White  Sea. 

The  radiocarbon  method  was  used  to  study  the  in- 
fluence of  nitrate  and  ammonia  nitrogen, 
phosphorus,  iron  and  silicon  additions  on  the 
phytoplankton  primary  production  of  the  Karelian 
coast  of  the  White  Sea.  The  effect  produced  by 
each  element  separately  on  primary  production 
was  studied  using  regression  analysis.  A  relation 
was  found  between  the  action  of  biogenous  ele- 
ments on  the  radiocarbon  fixation  and  the 
hydrochemical  regime  of  the  sea  basin  observed 
against  the  background  of  changes  in  the  composi- 


tion of  plankton  species  during  a  season.  Thi*  ret 
tion  may  be  used  to  predict  the  influence  exerti 
by  changes  in  the  concentration  of  any  particul 
element  over  the  whole  extent  of  the  region 
other  interacting  factors.  The  true  influence  of  ai 
factor  on  the  new  formation  of  organic  matter 
the  sea  becomes  apparent  after  a  time  interv 
necessary  for  rousing  a  response  in  the  product 
system.  (Knapp-USGS) 
W71-12638 


CRITERIA  FOR  STATE,  LOCAL  AND  R. 
GIONAL  OIL  REMOVAL  CONTINGENC 
PLANS. 

Environmental    Protection    Agency,    Washingto 

DC 

For  primary  bibliographic  entry  see  Field  06E. 

W71-12651 


URBAN  RUNOFF  CHARACTERISTICS, 

Cincinnati  Univ.,  Ohio.  Div.  of  Water  Resources. 
Herbert  C  Preul,  and  Constantine  Papadakis. 
Copy  available  from  GPO  Sup  Doc  as  SN-550 
0098,  $2.75;  microfiche  from  NTIS  as  PB-202  86i 
$0.95.  Interim  Report  for  EPA-WQO  No  1102 
DQV  10/70,  340  p,  161  fig,  67  tab,  37  ref.  EP 
Research  Grant  No.  1 1024  DQU. 

Descriptors:  'Storm  runoff,  'Overflow 
•Watershed  management,  'Hydrograph 

'Management,  Computer  models,  Samplin 
Mathematical  models,  Water  pollution  source 
Testing,  Sewers,  Storm  drains,  Data  collections. 

Detailed  information  on  the  watershed  charai 
teristics  and  data  on  runoff  quantity  and  qualil 
have  been  compiled  from  a  one  year  study  of 
combined  sewer  watershed  of  approximately  238 
acres  in  Cincinnati,  Ohio.  Collection  of  these  dal 
is  planned  to  continue  over  a  several  year  perioc 
The  information  collected  will  be  used  to  test  an 
develop  practical  storm  water  managemer 
models. 
W71-12703 


PERMITS   FOR   DISCHARGES   OR    DEPOSIT 
INTO  NAVIGABLE  WATERS. 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-12707 


CONTROL  OF  HAZARDOUS  POLLUTING  SUB 
STANCES. 

Coast  Guard,  Washington,  D.C. 

Available  from  the  National  Technical  Informatioi 
Service  as  PB-199  193,  $3.00  in  paper  copy.  $0.9: 
IN  MICROFICHE.  Final  report,  20  Oct.  70.  1 98  p 
USSCG-HPS-2. 

Descriptors:  'Water  pollution  sources,  'Water  pol 

lution  control,  'Environmental  effects,  'Flotsam 

'Legal    aspects.    Oil    wastes,    Industrial    wastes 

Legislation,     Aquatic     biology.     Public     health 

Hazards. 

Identifiers:         'Water         pollution         detection 

'Hazardous  materials. 

Pursuant  to  Section  12  (g)  of  the  Federal  Wate 
Pollution  Control  Act,  as  amended  by  the  Wate 
Quality  Improvement  Act  of  1970,  an  accelerate< 
study  was  conducted  into  the  methods  and  masure: 
for  controlling  hazardous  substances  to  preven 
their  discharge,  the  most  appropriate  measures  foi 
enforcement,  and  recovery  of  costs  if  removal  ii 
undertaken  by  the  United  States.  Water,  air,  anc 
land  pollution  are  inextricably  interwoven;  how 
ever,  the  study  was  constrained  to  consider  only  th< 
water  pollution  aspect.  Focus  was  placed  on  ac 
cidcntal  spills  and  effluent  discharges  in  excess  o 
those  authorized.  This  study  supports  a  report  or 
the  need  for  legislation  to  impose  liability  anc 
financial  responsibility  requirements  for  the  costol 
removal  of  hazardous  substances  discharged  froir 
vessels  and  onshore  and  offshore  facilities.  Durinf 
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ie  study  contact  was  made  with  representatives  of 
it  manufacturing  industry  and  of  the  several  sur- 
;ce  transportation  modes,  with  Federal  and  State 
fficials,  with  municipal  representatives,  and  with 
iblic  and  private  groups.  As  part  of  this  extensive 
fort  a  three-day  symposium  on  hazardous  pollut- 
g  substances  was  conducted.  (An  abstract  of  this 
mposium  is  available  from  NTIS,  the  accession 
imber  being  PB-195  342.)  In  addition,  the  study 
eludes  an  extensive  bibliography. 
71-12708 


[VISION  OF  WATER  POLLUTION  CONTROL. 

r  primary  bibliographic  entry  see  Field  06E. 
71-12717 


SCHARGE  OF  OILS  INTO  WATERS. 

r  primary  bibliographic  entry  see  Field  06E. 
71-12721 


ITER  SANITATION  IN  NATIONAL  PARKS. 

tional  Park  Service,  Washington,  D.C. 

r  primary  bibliographic  entry  see  Field  06E. 

ri-12726 


kTER  POLLUTION  CONTROL  ACT. 

r  primary  bibliographic  entry  see  Field  06E. 
'1-12728 


LLUTION  CONTROL  AND  THE  BUDGET, 

lois  Environmental  Protection  Agency,  Spring- 

d. 

AcNaughton. 

•  ironment:  Illinois,  p.  13-15,  January  1971.  3  p. 

criptors:  'Illinois,  'Grants,  'Water  pollution 
trol,  'Federal  government,  State  governments, 
:al  governments.  Cities,  Sewage  disposal, 
'age  treatment,  Sanitary  engineering,  Environ- 
ital  sanitation.  Treatment  facilities,  Economics, 
itical  aspects,  Capital,  Capital  supply,  Financ- 
Water  pollution,  Costs,  Cost  sharing,  Con- 
ction  costs. 

President  is  asking  Congress  for  6  billion  dol- 
for  sewage  treatment  facilities  -  2  billion  a  year 
the  next  3  years.  Under  the  present  federal  for- 
a,  when  state  grants  reach  25%  of  the  project 
the  federal  grants  will  be  increased  from  30  to 
mch  as  55%.  Illinois  is  ready  to  provide  the  25% 
iuse  of  its  recent  $750  million  bond  issue.  The 
unt  requested  by  the  President  is  greatly  in  ex- 
of  previous  appropriations,  but  it  is  still  in- 
nate to  meet  the  needs  of  Illinois.  At  the  cur- 
rate  of  federal  appropriations,  it  would  be  37 
(rears  before  the  program  provided  by  the  bond 
:  could  be  carried  out.  Construction  costs  are 
ently  rising  10%  or  more  each  year.  A  delay  in 
iding  adequate  funds,  therefore,  greatly  in- 
ses  final  costs.  Pollution  control  in  Illinois  is 
important  because  it  involves  Lake  Michigan, 
Ohio  River,  the  Mississippi  River,  and  the 
'ash  River.  (Robinson-Florida) 
-12731 


POLLUTION  CONTROL  BOARD:  A  FIRST 
ORT, 

)is  Environmental  Protection  Agency,  Spring- 

>rimary  bibliographic  entry  see  Field  06E. 
-12738 


LUTION  TAXES. 

>nal  Wildlife  Federation,  Washington,  DC. 

ervation  News,  Vol.  36,  No.  16,  p.  10,  August 
971.1  p.  6 

riptors:  'Taxes,  'Pollution  abatement,  'Politi- 
spects,  'Federal  government,  Legal  aspects, 
>ollution,  Water  pollution,  Sulfur,  Financing, 
structural   alternatives,   Federal  jurisdiction! 


Industrial  wastes.  Economics,  Treatment  facilities, 
Costs,  Pollutants. 

Pollution  taxes  are  a  tool  for  fighting  environmen- 
tal pollution  and  provide  economic  motivation  for 
polluters  to  clean  up  their  operations.  The 
economic  motivation  provided  by  pollution  taxes  is 
unique  among  pollution  control  strategies.  A  coali- 
tion of  environmental  organizations  set  forth 
recommendations  concerning  the  tax  on  sulfur 
oxide  emissions  proposed  by  President  Nixon.  The 
coalition  added  five  recommendations  designed  to 
strengthen  the  proposed  legislation:  (1)  that  the 
charge  be  applied  uniformly  throughout  the  nation; 
(2)  that  the  tax  be  20  cents  per  pound  of  emitted 
sulfur;  (3 )  that  Congress,  rather  than  an  agency,  set 
the  level  of  charges;  (4)  that  the  revenue  from  the 
tax  not  be  earmarked;  and  (5)  that  no  subsidies  be 
given  to  industry  but  that  workers  laid  off  as  a 
result  of  plant  closures  be  given  assistance.  The 
group  points  out  that  if  the  tax  is  successful  it  will 
probably  be  phased  out  over  a  few  years  since  in- 
dustry will  find  it  more  economic  to  install  treat- 
ment equipment.  Moreover,  by  making  the  stan- 
dards national,  there  would  be  no  place  for  pollu- 
ters to  hide.  ( Horwitz-Florida) 
W7I-12752 


ESTABLISHMENT  OF  POLLUTION  STAN- 
DARDS;  ASCERTAINMENT  OF  VOLUME  OF 
WATER;  REGULATION  OR  PROHIBITION  OF 
DISCHARGE  OF  WASTE;  CERTIFICATION; 
ILLEGAL  DISCHARGE  OF  WASTE;  POLLU- 
TION OF  WATER;  RECOVERY  OF  CIVIL 
DAMAGES,  ATTORNEY  GENERAL  TO  IN- 
STITUTE ACTION;  JURISDICTION  IN  DIS- 
TRICT COURTS, 

For  primary  bibliographic  entry  see  Field  06E. 
W71-12758 


POLLUTION  OF  STATE  WATER  BODIES; 
DISCHARGE  OF  UNTREATED  WASTES  INTO 
THE  MISSISSIPPI  RIVER. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-12759 


MAN  AND  HIS  ENVIRONMENT  '68, 

Michigan      Natural     Resources     Council,     East 

Lansing. 

R.  W.  Kelley. 

Papers  and  Discussions  Presented  at  13th  Annual 

Conference,  East  Lansing,  Michigan,  September 

18-19,  1968.  60  p,  1  illus,  1  append. 

Descriptors:  'Michigan,  'Thermal  pollution, 
'Pesticides,  'Industrial  wastes,  Land  use,  Land 
management.  Recreation,  Non-structural  alterna- 
tives, Urbanization,  Hydroelectric  plants.  Tem- 
perature, Pollution  abatement.  Water  pollution, 
Water  pollution  control.  Water  pollution  sources. 
Water  pollution  effects,  Water  pollution  treatment, 
Chemical  wastes,  Industrial  plants.  Waste  water 
treatment.  Industry,  Pulp  and  paper  industry.  Pulp 
wastes,  Lumbering,  Waste  disposal. 

Four  symposia  on  the  relationship  of  mankind  to 
the  environment  are  contained  in  this  pamphlet 
published  by  the  Michigan  Natural  Resources 
Council.  Water  temperature  standards  are 
discussed  first,  followed  by  a  description  of  the  role 
of  industry  (primarily  electric  power)  in  combating 
thermal  pollution.  The  effect  of  thermal  pollution 
on  aquatic  habitats  and  the  present  focus  of  ther- 
mal pollution  research  efforts  are  also  considered. 
In  the  symposium  on  pesticides,  the  following  top- 
ics are  considered:  (1)  the  pesticide  problem,  (2) 
conservation's  concern  over  pesticide  use,  (3) 
pesticide  protection  and  progress,  (4)  the  chemical 
industry's  attitude  toward  pesticides,  and  (5)  the 
public  health  concern  over  pesticides.  The  industri- 
al waste  problem  is  described  generally,  followed 
by  a  description  of  the  chemical  industry's  ap- 
proach to  industrial  wastes.  Subsurface  disposal, 
the  paper  industry  approach  to  waste  disposal, 
recreation's  relation  to  industrial  waste,  and  water 
quality  standards  are  also  considered.  A  final  sec- 


tion discusses  uncontrolled  land  use  with  respect  to 
urban,    highway,    recreation,    agricultural,    and 
forestry  problems.  (Hart-Florida) 
W7 1-1 2760 


THE  POTOMAC-PARTNERS  IN  PROGRESS- 
1969-1970. 

Interstate    Commission    on    the    Potomac    River 
Basin,  Washington,  D.C. 

1969-1970  Report,  Washington,  D.C,  1971.  37  p, 
1  fig,  1  map,  5  illus,  32  photo,  3  tab. 

Descriptors:  'Interstate  rivers,  'Interstate  com- 
pacts, 'Interstate  commissions,  'Water  pollution 
control,  Maryland,  Virginia,  West  Virginia, 
Pennsylvania,  Federal  government.  State  govern- 
ments, Water  resources  development.  Water  pollu- 
tion, Water  pollution  treatment.  Water  pollution 
sources,  Water  pollution  effects,  Pollutants,  Pollu- 
tion abatement.  Industrial  wastes.  Municipal 
wastes.  Treatment  facilities,  Waste  treatment. 
Legislation,  Legal  aspects,  Water  quality,  Water 
quality  control,  Standards. 
Identifiers:  'Potomac  River. 

The  Interstate  Commission  on  the  Potomac  River 
Basin  herein  describes  its  progress  in  the  years 
1969-70.  The  organization  and  operation  of  the 
Commission  are  first  explained,  and  the  changes 
reflected  in  recent  compact  amendments  are 
discussed.  A  proposed  Federal-Interstate  Potomac 
Compact  is  also  described.  State  legislation  affect- 
ing the  compact  enacted  during  1969-70  is  also 
presented.  Following  descriptions  of  recreation 
areas  on  the  Potomac,  the  Potomac  River  Enforce- 
ment Conference's  activities  are  delineated.  A 
detailed  description  is  given  of  municipal  waste 
treatment  operations  and  problems.  Furthermore, 
the  Commission's  education  program  for  treatment 
plant  operators  is  discussed,  and  Industrial  pollu- 
tion is  considered.  The  Commission  operates  an  ex- 
tensive water  quality  network,  which  the  booklet 
describes,  along  with  its  research  program.  Means 
of  controlling  floods  and  maintaining  water  supply 
through  reservoirs  and  watersheds  are  discussed. 
The  primary  pollutant  of  the  Potomac  River  is  sedi- 
ment, and  programs  for  abating  it  are  described. 
Maryland  sewer  and  water  plans  are  discussed 
(Hart-Florida) 
W7I-12761 


PROTECTING  THE   WORLD  ENVIRONMENT 
IN  THE  LIGHT  OF  POPULATION  INCREASE. 

Executive  Office  of  the  President,  Office  of  Science 

and  Technology,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06G 

W71-12763 


INSTITUTIONAL  ARRANGEMENTS  AND  PRO- 
GRAMS. 

Indiana  Department  of  Natural  Resources,  Indi- 
anapolis, Indiana. 

For  primary  bibliographic  entry  see  Field  06E 
W7I-12764 


SALT  WATER  AND  WASTE  DISPOSAL 
WELLS:  STATE  REGULATIONS  AND 
GEOLOGICAL  PROBLEMS, 

Louisiana  Geological  Survey,  Baton  Rouge 

L.  W.  Hough. 

Louisiana  Geological  Survey,  Baton  Rouge    La 

(rev.  October  1968).  1 3  p,  2  fig,  2  ref. 

Descriptors.  'Louisiana,  'Water  conservation, 
•Saline  water  intrusion,  'Water  pollution  control, 
Saline  water,  Regulation,  Pollution  abatement! 
State  governments,  State  jurisdiction,  Administra- 
tion, Administrative  agencies,  Permits,  Standards, 
Supervisory  control  (Power),  Oil  industry,  Oil 
wastes,  Oil  wells.  Water  pollution  sources,  Waste 
disposal,  Deep-well  pumping,  Water  quality. 

The  Louisiana  Department  of  Conservation  has  the 
responsibility  of  protecting  fresh  water  sands  from 
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contamination  by  oil,  gas,  and  salt  water.  The  Com- 
missioner of  Conservation  is  given  authority  to 
make  rules  and  regulations  to:  ( I )  require  drilling, 
casing,  and  plugging  of  wells  to  be  done  so  as  to 
prevent  the  escape  of  oil  or  gas  from  one  stratum  to 
another;  (2)  prevent  the  pollution  of  fresh  water 
supplies  by  oil  gas,  or  salt  water;  (3)  prevent  the  in- 
trusion of  water  into  oil  or  gas  strata;  and  (4) 
require  reasonable  bond  as  security  for  the  per- 
formance of  the  duty  to  plug  each  dry  or  aban- 
doned well.  Permits  must  be  secured  before  dispos- 
ing of  salt  water  underground.  The  Department 
requires  that  salt  water  be  injected  into  sand  which 
carries  salt  water  and  that  no  fresh  water  be  dis- 
placed thereby.  The  Board  of  Health  has  authority 
over  the  disposal  of  sewage  and  other  waste  materi- 
al. Permits  for  underground  disposal  of  sewage  and 
industrial  wastes  must  be  obtained  from  both  the 
Board  of  Health  and  the  Department  of  Conserva- 
tion. Approval  procedures  for  all  permits  are  in- 
cluded. (Horwitz-Florida) 
W71-12765 


E-P-A  STEPS  UP  CONTROL  PROGRAM, 

W.  L.  Blaser. 

Environment:  Illinois,  Illinois  Environmental  Pro- 
tection Agency,  Springfield,  III.,  Spring  1971,  p  9- 
16.  8  p,  2  photo. 

Descriptors:  'Illinois,  'Water  pollution  control, 
•Administration,  *Administrative  agencies.  Politi- 
cal aspects.  Standards,  Permits,  Public  health,  In- 
spection, Pollution  abatement,  Financing,  Treat- 
ment facilities.  Waste  disposal.  Water  pollution 
sources.  Water  supply,  Water  pollution  treatment, 
Water  conservation,  Water  policy,  Regulation. 

The  Illinois  Environmental  Protection  Agency, 
with  a  staff  of  more  than  300  persons  throughout 
the  state,  endeavors  to  control  and  reduce  air, 
water,  land  and  noise  pollution,  as  well  as  to  pro- 
tect the  public  water  supply.  The  Agency  has  been 
concentrating  on:  (I)  reorganization  efforts,  (2) 
developing  a  program  to  deal  with  violators  of  the 
Environmental  Protection  Act,  and  (3)  implemen- 
tation of  the  1970  Anti-Pollution  Bond  Act.  In  the 
area  of  pollution  control  enforcement,  the  division 
of  responsibility  between  the  agency  and  the  attor- 
ney general  has  proven  to  be  an  effective  combina- 
tion of  the  fields  of  expertise  of  both  arms  of  the 
state  government.  The  attorney  general  acts  as 
prosecutor  for  the  agency.  The  Agency  has  concen- 
trated on  enforcement  proceedings  in  four  major 
areas:  ( 1 )  poorly  managed  trash  and  garbage 
dumps,  (2)  open  burning  by  the  railroad  and 
salvage  industries,  (3)  inadequate  municipal 
sewage  treatment  works,  and  (4)  the  asphalt  indus- 
try. The  problems  of  developing  water  pollution 
standards,  as  well  as  surveillance  through  a  new 
electronic  system,  are  also  considered.  The  finan- 
cial aid  to  municipalities  under  the  $750  million 
Anti-Pollution  Bond  Act  is  discussed  and  deemed 
to  be  progressing  at  a  satisfactory  rate.  (Horwitz- 
Florida) 
W71-I2766 


WATER  POLLUTION  -  1970,  PART  3. 

United  States  Senate  Committee  on  Public  Works, 
Washington,  D.C.  Subcommittee  on  Air  and  Water 
Pollution. 

Hearings-Subcomm.  on  Air  and  Water  Pollution- 
Comm.  on  Public  works,  U.  S.  Senate,  91st  Cong, 
2d  Sess,  Part  3,  p  903- 1  329,  May  26,  27,  28,  1 970. 
467  p,  65  fig,  7 1  tab,  1  chart,  1 35  ref,  3  append. 

Descriptors:  'Federal  government,  *Water  pollu- 
tion control,  'Phosphates,  'Eutrophication,  Pollu- 
tion abatement,  Water  pollution  sources.  Water 
pollution  effects,  Water  quality  control.  Water  pol- 
lution, Standards,  Chemical  wastes,  Nutrients,  Ter- 
tiary treatment,  Treatment  facilities,  Waste  treat- 
ment. Water  pollution  treatment.  Detergents, 
Government  finance,  Great  Lakes  Region,  Legisla- 
tion, Legal  aspects. 


In  response  to  increased  concern  overphosphate 
water  pollution,  the  Senate  Committee  on  Public 
Works,  Subcommittee  on  Air  and  Water  Pollution, 
held  hearings  on  various  legislation  to  ban  or  con- 
trol the  use  of  phosphates  in  various  products.  Wit- 
nesses testified  to  the  major  effect  of  phosphate 
pollution:  eutrophication.  Phosphate  is  an  essential 
nutrient  in  the  eutrophication  cycle  and  con- 
tributes significantly  to  the  degradation  of  lakes 
and  streams.  Studies  of  selected  lakes  in  the  Great 
Lakes  Region  are  included  to  show  the  effects  of 
phosphate  introduction.  Witnesses  from  the  deter- 
gent industry  denied  that  phosphate  was  a  major 
water  pollution  problem.  The  argument  was  made 
that  phosphates  are  an  essential  cleaning  agent  and 
that  washing  machines  and  other  home  laundering 
would  be  seriously  affected.  It  was  agreed  that  an 
increase  in  tertiary  sewage  treatment  would 
eliminate  many  of  the  nutrients  essential  to 
eutrophication.  Testimony  was  also  heard  on 
proposed  legislation  to  reorganize  financing  of  the 
waste  treatment  construction  program  through  the 
creation  of  a  federal  lending  authority.  Conserva- 
tion groups  discussed  the  need  for  effluent  stan- 
dards, as  opposed  to  stream  standards,  to  abate  pol- 
lution. (Smiljanich-Florida) 
W71-12767 


WATER  POLLUTION-- 1970  PART  4. 

Hearings-Subcomm.  on  Air  and  Water  Pollution- 
Comm.  on  Public  Works,  U.S.  Senate,  91st  Cong, 
2d  Sess,  p  1381-1610,  part  4,  Jun  8,  1970.  330  p, 
55  fig,  49  tab,  44 1  ref,  1  append. 

Descriptors:  'Eutrophication,  'Water  pollution 
control,  'Phosphates,  'Detergents,  Chemical 
wastes,  Nutrients,  Oxygen  sag,  Water  pollution. 
Water  pollution  effects,  Water  pollution  treatment, 
Water  pollution  sources,  Water  quality  control, 
Federal  government,  Legislation,  Domestic  wastes, 
Municipal  wastes.  Waste  treatment.  Waste  water 
treatment,  Tertiary  treatment,  Sewage  treatment, 
Organic  wastes. 

These  Senate  hearings  on  twelve  bills  relating  to 
water  pollution  control  focus  on  water  pollution 
from  arsenic  in  detergents  and  eutrophication  from 
phosphates  in  detergents.  Testimony  by  Dr.  Ernest 
Angino,  of  the  Kansas  Geological  Survey,  voiced 
concern  over  arsenic  in  state  waters,  pointing  out 
that  arsenic  is  a  cumulative  poison.  Dr.  Angino  also 
observed  that  detergents  were  not  the  sole  source 
of  arsenic  water  pollution.  Three  articles  concern- 
ing arsenic  in  detergents  and  concomitant  pollution 
and  public  health  hazards  were  introduced  into  the 
record.  Representatives  from  Monsanto  Chemical 
Company  and  FMC  Corporation  testified  on 
eutrophication  from  detergents.  Both  companies 
took  the  position  that  phosphate  in  detergents  were 
over-emphasized  as  a  cause  of  eutrophication, 
since  twenty  other  nutrients  also  cause  eutrophica- 
tion. Monsanto  also  related  results  of  tests  with 
sodium  nitrilotriacetate  (NTA),  used  as  a  sub- 
stitute for  phosphates  in  detergents.  Other  articles 
concerning  eutrophication  are  included  in  the 
record.  (Hart-Florida) 
W71-I2768 


SAFE  DRINKING  WATER. 

For  primary  bibliographic  entry  see  Field  05F. 
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WATER  QUALITY  STANDARDS:  INTERSTATE 
WATERS  WABASH  RIVER  AND  TRIBUTARY 
STREAMS  CROSSING  INTO  INDIANA. 

Illinois  Sanitary  Water  Board,  Springfield. 

Rules  and  Regulations  SWB-9,  December,  1968. 
10  p,  I  map,  1  tab. 

Descriptors:  'Illinois,  'Standards,  'Water  quality 
control,  'Regulation,  Rivers,  Pollution  abatement, 
Administrative  agencies,  Permits,  State  govern- 
ments, State  jurisdiction.  Water  pollution.  Water 
quality.  Public  health,  Water  pollution  sources, 
Legal     aspects,     Waste    disposal,     Waste     water 


actio 


disposal,  Water  utilization,  Adoption  of  pn 
Water  pollution  control. 


The  standards  of  water  quality  herein  establish' 
prescribe  the  qualities  or  properties  of  the  waters 
the  State  which  are  necessary  for  the  designati 
public  use  or  benefit,  and  which,  if  violated,  th. 
be  considered  indicative  of  a  polluted  tonditii  I 
subject  to  abatement.  Minimum  standards,  applic 
ble  to  all  waters,  require  that  water  be  free  froi 
( I )  substances  that  will  settle  to  form  putrescent  • 
otherwise  objectionable  sludge  deposits;  (2)  fio« 
ing  debris,  oil,   and  other  floating   materials  ■ 
tributabie     to     municipal,     industrial,     or     oth 
discharges  in  amounts  sufficient  to  be  unsightly  I 
deleterious;  (3)  materials  producing  color,  odor,  1 
other  conditions  creating  a  nuisance;  and  (4)  su, 
stances  in  concentrations  toxic  or  harmful  to  h 
man,  animal,  plant,  or  aquatic  life.  Specific  sta 
dards  are  established  to  cover  the  following  wat 
uses:   public   water  supply   and   food   processin 
aquatic  life,  recreation,  and  industrial  water  suppl. 
Specific  criteria  are  detailed  for  such  factors  i\ 
bacteria,  dissolved  solids,  radioactive  substance 
chemical     constituents,     dissolved     oxygen,     p 
values,  and  water  temperature.  An  implementatk 
and  enforcement  plan  is  also  set  forth.  (Horwit 
Florida) 
W71-12770 


WATER  POLLUTION  CONTROL  IN  GEORGU 

Georgia  Water  Quality  Control  Board,  Atlanta. 

Public  Information  Office,  Georgia  Water  Qualit 
Control  Board,  Atlanta,  Georgia.  7  p,  1  tab. 

Descriptors:  'Georgia,  'Water  pollution  contro* 
'Waste  disposal,  'Administrative  agencies,  Regi 
lation,  State  governments,  Federal  governmen1 
Local  governments.  Jurisdiction,  Water  pollutioi 
Permits,  Standards,  Supervisory  control  (Power 
Treatment  facilities,  Water  quality  control,  Watt' 
pollution  effects,  Legal  aspects,  Financing,  Evalu; 
tion. 

An  overall  picture  of  the  water  pollution  problem 
and  the  methods  used  in  combating  these  problem 
in  Georgia  is  presented  in  this  publication.  Th' 
Division  for  Water  Quality  Control  is  the  open 
tional  arm  of  the  Water  Quality  Control  Board.  '.' 
has  an  authorized  personnel  complement  of  5 
consisting  mostly  of  engineers,  biologists,  chemist1 
and  marine  technologists.  The  water  quality  star 
dards  and  stream  classifications  of  Georgia  ar 
both  considered.  The  minimum  standard  of  wast 
treatment  in  Georgia  is  secondary  biological  treat 
ment  or  its  equivalent  for  industrial  wastes.  Th 
construction  progress  of  waste  treatment  facilitie 
for  both  municipalities  and  industry  from  1 965  t 
1969  is  evaluated.  The  use  of  legal  action  by  th 
Board  to  achieve  enforcement  of  pollution  contrc 
programs  is  discussed.  The  Board,  however,  prefer 
to  rely  upon  voluntary  compliance.  This  publica 
tion  also  considers  interstate  enforcement  con 
ferences  and  the  status  of  stream  pollution  abate 
ment.  The  major  problems  hindering  effective  pol 
lution  control  are  listed  as:  financial  shortages,  ■ 
need  for  qualified  pollution  control  plant  opera 
tors,  and  obtaining  qualified  personnel  to  work  fo 
the  control  agency.  (Horwitz-Florida) 
W71-12771 


THE  NATIONAL  WATER  COMMISSION  ANI 
THE  WATER  RESOURCES  COUNCIL, 

T.  M.  Schad,  W.  D.  Maughan,  S.  L.  McFarland, 
and  J.T.  Verkler. 

American  Water  Works  Association  Journal,  Vo 
63,  No  2,  p  109-1  16,  February  1971.  8  p,  2  fig,  : 
tab,  4  ref. 

Descriptors:  'Federal  government,  'Administra 
tive  agencies,  'Water  resources  development 
•Water  Resources  Planning  Act,  Water  require 
ments,  Legislation,  Administration,  Administrate 
decisions,  Water  utilization,  Water  policy,  Water 
resources.  Legal  aspects,  Water  law,  Water  supply 
Water  sources.  Water  pollution.  Water  pollutior 


96 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


ontrol,    Water   quality,    Water   quality   control, 

irants. 

lentifiers:    National   Water   Commission,   Water 

esources  Council. 

resented  in  this  article  is  a  joint  discussion  dealing 
ith  the  National  Water  Commission  and  the 
atcr  Resources  Council.  The  first  participant  at- 
mpts  to  answer  questions  which  have  arisen  re- 
irding  the  relationship  between  the  National 
ater  Commission  and  the  Water  Resources 
Duncil  and  reveals  that  there  has  been  little  dupli- 
tion  or  conflict.  The  makeup  and  operations  of 
e  Council  are  the  subject  of  the  second  partici- 
int  who  also  discusses  the  Council's  study  of  a 
ultiple-objective  approach  to  the  evaluation  of 
iter-resource  programs  and  projects.  The  third 
rticipant  appraises  the  relative  merits  of  the 
mncil  and  the  Commission  and  examines  their 
itutory  bases.  This  author  feels  that  the  Council 
s  not  been  successful,  and  he  considers  how  the 
immission  might  avoid  the  same  problems.  Some 
the  ancillary  benefits  arising  from  the  work  of 
i  Council  and  the  Commission  are  examined  in 
;  last  segment  of  the  discussion.  This  portion  of 
;  discussion  details  the  role  of  water  resource 
velopment  in  the  environmental  movement  and 
plores  specific  planning  and  control  mechanisms 
ailable  to  meet  environmental  objectives. 
obinson-Florida) 
71-12772 


iPORT  TO  THE  PRESIDENT  AND  TO  THE 
)UNCIL  ON  ENVIRONMENTAL  QUALITY. 

:izens'  Advisory  Committee  on  Environmental 
ality,  Washington,  DC. 

iril  1971.  56  p,  16  photo,  2  append. 

scriptors:  *Environmental  sanitation,  *Pollution 
itement,  *Water  pollution  control,  'Water 
ality  control,  Tertiary  treatment,  Water  policy, 
:atment  facilities.  Municipal  wastes,  Industrial 
stes,  Standards,  Regulation,  Oil,  Land  use,  ener- 
Air  pollution.  Solid  wastes.  Federal  govern- 
nt,  State  governments,  Legal  aspects,  Legisla- 
E  Financing,  Permits,  Rivers  and  Harbors  Act. 

e  Citizens'  Advisory  Committee  on  Environmen- 
Quality  herein  submits  a  summary  report  on 
:cted  problems  of  environmental  quality,  includ- 
:  (1)  land  use  controls,  (2)  energy  production 
itrol,  (3)  pollution  abatement,  (4)  environmen- 
education  and  citizen  responsibility,  and  (5)  pri- 
ces and  financing.  The  Committee  commends 
increased  support  for  water  pollution  control, 
the  fiscal  situation  permits,  a  top  priority  for  the 
ion  is  comparable  attention  to  federal  air  and 
d  waste  management  programs.  With  certain 
ited  exceptions,  tertiary  treatment  of  all  waste 
:er,  or  some  other  technological  equivalent, 
uld  be  adopted  as  the  ultimate  goal  of  the  water 
ility  program.  The  technology  for  processing 
age  effluent  into  drinking  water  is  available, 
grading  treatment  to  tertiary  standards  would 
ible  capital  construction  and  operating  costs, 
such  treatment  is  becoming  essential  in  urban 
is.  It  is  also  important  that  states  be  urged  to 
ig  their  water  quality  standards  up  to  federal 
uirements.  Permit  requirements  under  the 
use  Act  should  be  amended,  and  governmental 
on  is  requested  for  the  strict  regulation  of  oil 
ters.  Appendices  include  background  informa- 
i  on  the  Committee  and  a  guide  to  citizen  par- 
jation.  (Smiljanich-Florida) 
1-12773 


:0  CIVIL  LIABILITIES  CONVENTIONS. 

ted  States  Senate  Committee  on  Public  Works, 
ihington,  D.C.  Subcommittee  on  Air  and  Water 
ution. 

irings  -  Subcomm.  on  Air  and  Water  Pollution  - 
rim.  on  Public  Works,  U.S.  Senate,  91st  Cong, 
iess.July  21  and  22,  1970.  2  tab,  48  ref,  109  p. 


Descriptors:  'Federal  government.  'Legislation, 
♦Pollution  abatement,  *Oil,  Oceans,  Remedies, 
Water  pollution,  Water  quality  control,  Water  pol- 
lution sources,  Water  pollution  control,  Path  of 
pollutants,  Pollutants,  Oil  wastes.  Oil  industry, 
Coasts,  Waste  disposal.  Treaties,  International  law, 
International  waters,  Water  pollution  effects.  Legal 
aspects,  Ships,  Fish. 

Hearings  were  held  by  the  Senate  Committee  on 
Public  Works,  Subcommittee  on  Air  and  Water 
Pollution,  to  discuss  the  relationship  between  the 
Brussels  Convention  on  Civil  Liability  for  Oil  Pollu- 
tion and  recently  enacted  oil  pollution  legislation. 
An  attempt  was  made  to  determine  whether  the 
Treaty  or  a  new  statute  provides  greater  protection 
against  an  oil  pollution  incident.  The  hearings  also 
attempted  to  determine  whether  the  Treaty  or  the 
legislation  provides  greater  protection  for  beach 
owners  and  other  dependant  upon  the  coast.  Wit- 
nesses from  various  agencies  and  organizations 
testified  that  if  the  Treaty  were  ratified  inconsistent 
provisions  in  the  legislation  would  be  superceded. 
The  Treaty  and  legislation  differ  as  to:  ( 1 )  vessels 
covered,  (2)  limits  of  liability,  (3)  remedies  for 
payment  of  claims,  and  (4)  nature  of  liability.  One 
witness  recommended  that  the  Senate  wait  one 
year  before  advising  ratification  in  order  to  allow 
the  Convention  to  pass  a  more  stringent  treaty.  A 
major  problem  discussed  was  the  applicability  of 
the  Treaty  to  damages  to  fishing  resources  in  con- 
tiguous zones.  (Smiljanich-Florida) 
W71-12774 


OIL  POLLUTION  OF  THE  MARINE  ENVIRON- 
MENT -  A  LEGAL  BIBLIOGRAPHY. 

United  States  Senate  Committee  on  Public  Works, 
Washington,  DC. 

Committee  on  Public  Works,  US  Senate,  92d 
Cong,  1st  Sess  (Comm  print  January  1971).  93  p, 
1115  ref. 

Descriptors:  'Bibliographies,  'Oceans,  'Water 
pollution  sources.  Oil  wastes,  Law  of  the  sea,  En- 
vironmental sanitation,  Water  pollution,  Oily 
water,  International  law,  International  waters. 
Water  law,  Legal  aspects,  Treaties,  Legislation, 
Regulation,  Oil  industry.  Federal  government, 
State  governments,  Administrative  agencies,  En- 
vironment, Ecology,  Publications,  Technical  writ- 
ing, Oil,  Data  collections. 

A  list  of  the  following  types  of  sources  dealing  with 
oil  pollution  of  the  marine  environment  is 
presented  in  this  legal  bibliography:  ( 1 )  articles, 
(2)  books,  (3)  United  Nations  documents,  (4) 
documents  of  other  international  organizations,  (5) 
federal  statutes,  (6)  congressional  committee 
hearings  and  reports,  (7)  United  States  executive 
department  publications  and  federal  regulations, 
(8)  United  States  administrative  agency  documents 
and  publications,  (9)  bilateral  and  multilateral 
treaties,  (10)  foreign  statutes  and  official  decisions, 
(11)  California  statutes  and  official  decisions,  (12) 
statutes  and  governmental  acts  from  selected 
states,  and  (13)  selected  bibliographies.  (Robin- 
son-Florida) 
W71-12775 


OCEAN  WASTE  DISPOSAL. 

United  States  Senate  Committee  on  Commerce, 

Washington,  D.C.  Subcommittee  on  Oceans  and 

Atmosphere. 

For  primary  bibliographic  entry  see  Field  05  H. 

W71-12776 


Recreation,  Industrial  water,  Aquiculture,  Fish 
farming.  Turbidity,  Color,  Toxicity,  Radioactivity 
effects,  Coliforms,  Dissolved  oxygen.  Hydrogen  ion 
concentration,  Temperature,  Sediments, 

Aesthetics,  Adoption  of  practices. 

Water  quality  standards  herein  prescribed  apply  to 
all  waters  of  the  state.  Where  waters  have  more 
than  one  use,  they  shall  be  classified  according  to 
the  highest  use  classification  possible.  Where  a 
tributary  water  which  receives  sewage  or  industrial 
waste  or  which  has  a  lower  use  or  classification 
than  that  of  the  water  into  which  it  flows  and  the 
tributary  water  affects  the  higher  use  or  classifica- 
tion, the  higher  use  or  classification  shall  be  main- 
tained. These  standards  relate  to  conditions 
created  by  the  discharge  of  sewage,  industrial 
wastes,  or  other  pollutions.  Water  use  categories 
include  the  following:  ( 1 )  water  supply  without 
prior  treatment,  (2)  water  supply  with  adequate 
treatment,  (3)  recreational,  (4)  fish  propagation, 
(5)  shellfish  growth  and  propagation,  (6)  agricul- 
tural, and  (7)  industrial.  Water  quality  parameters 
are  based  upon  the  following  factors:  ( 1 )  coliform 
count,  (2)  dissolved  oxygen,  (3)  pH,  (4)  turbidity, 
(5)  temperature,  (6)  dissolved  inorganic  sub- 
stances, (7)  residues,  (8)  sediments,  (9)  toxic  and 
other  deleterious  substances,  (10)  color,  (11) 
radioactivity,  and  (12)  aesthetic  considerations. 
Secondary  treatment  is  required  for  all  industrial 
and  municipal  waste  unless  approved  engineering 
studies  show  that  water  quality  standards  can  be 
met  through  primary  treatment.  (Johnson-Florida) 
W71-I2777 


PREVENTION  OF  INDUSTRIAL  WASTE  POL- 
LUTION. 

Alaska  Administrative  Code  ch  7,  sees  500  thru 
517.9p. 

Descriptors:  'Alaska,  'Waste  disposal,  'Industrial 
wastes,  'Separation  techniques.  Regulation,  Ad- 
ministrative agencies,  Water  law,  Legal  aspects. 
State  governments,  Pollutant  identification,  Water 
pollution  control.  Water  pollution  sources,  Clean- 
ing, Wood  wastes,  Pulp  wastes.  Oil  wastes.  Waste 
treatment,  Sanitary  engineering.  Waste  storage, 
Treatment  facilities.  Ultimate  disposal.  Adoption 
of  practices. 

Most  of  the  pollution  from  industrial  wastes  can  be 
eliminated  by  careful  operations  and  comparatively 
inexpensive  waste  prevention  measures.  Waste  sav- 
ing measures  have  resulted  in  profit  to  certain  in- 
dustries, but  the  true  value  of  these  measures  is  in 
the  reduction  of  the  pollution  load  on  public  waters 
or  on  the  operation  load  applied  to  municipal 
sewage  treatment  facilities.  Regulations  herein  set 
forth  impose  minimum  requirements  on  specific  in- 
dustries that  will  promote  waste  prevention.  The 
following  industries  are  encompassed  by  these 
regulations:  packing  plants,  milk  product  plants, 
canneries,  breweries,  saw  mills,  oil  processing 
facilities,  tanneries,  coal  and  gravel  washeries, 
shipping,  oil  transportation,  the  metal  industry,  and 
pulp  and  paper  mills.  Specific  requirements  for 
each  industry  require  such  techniques  as  cleaning 
without  the  use  of  water  and  the  use  of  screens  and 
other  measures  to  collect  wastes.  Waste  materials 
resulting  from  such  waste  prevention  measures 
must  be  disposed  of  in  such  a  manner  as  to  insure 
that  they  will  not,  either  directly  or  indirectly,  enter 
any  natural  waters.  Specific  waste  standards  are  set 
forth.  Any  person  willfully  violating  any  order  of 
the  Commissioner  of  Health  and  Welfare  shall  be 
guilty  of  a  misdemeanor  and  subject  to  a  fine  of  not 
more  than  $500  and  imprisonment  for  not  more 
than  thirty  days.  (Johnson-Florida) 
W71-12778 


WATER  QUALITY  STANDARDS. 

Alaska  Admin  Code,  ch  70,  sees  70.010  thru 
70.090.  5  p,  I  tab. 

Descriptors:  'Alaska,  'Standards,  'Waste  disposal, 
'Water  quality  control,  Sewage,  Regulation,  Water 
law,  Legal  aspects,  State  governments,  Industrial 
wastes,   Water   pollution   control,   Water  supply, 


ADDITIONAL  COMMENTS  OF  SIERRA  CLUB 
ON  PROPOSED  REGULATIONS  BY  THE 
CORPS  OF  ENGINEERS  FOR  DISCHARGE  OR 
DEPOSIT  INTO  NAVIGABLE  WATERS. 

Sierra  Club,  San  Francisco,  Calif. 

Sierra  Club  Legal  Committee,  San  Francisco, 
California,  February  26,  1 97 1 .  22  p. 
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Descriptors:  'Regulation,  'Evaluation,  'Navigable 
waters,  'Water  quality  control.  Waste  water  (Pol- 
lution), Federal  government,  Administrative  agen- 
cies, Water  pollution,  Water  quality,  Water  policy. 
Standards,  Effluents,  Industrial  wastes.  Watte 
water  disposal,  Water  pollution  sources.  Waste 
disposal.  Administrative  decisions,  Public  rights. 
Rivers  and  Harbors  Act,  Water  pollution  control. 

The  Sierra  Club,  a  nationwide  conservation  or- 
ganization, requests  that  hearings  be  held  and  the 
Corps  of  Engineers  publish  a  second  draft  of 
proposed  regulations  governing  discharges  or 
deposits  into  navigable  waters,  open  to  public  com- 
ment, before  adopting  final  regulations.  The  Sierra 
Club  feels  the  proposed  regulations  may  be  used  to 
insulate  industry  from  lawsuits  and  fines.  The  Club 
does  not  feel  that  the  criteria  for  granting  permits 
should  depend  on  state  water  quality  standards. 
State  standards  have  not  been  effective.  The  right 
of  the  federal  government  to  upgrade  water  quality 
and  adopt  federal  effluent  standards  should  be 
made  explicit.  Concern  is  also  expressed  at  the  fact 
that  the  proposed  rules  do  not  make  adequate 
provision  for  a  continuous  program  of:  up-grading 
plant  effluents,  monitoring,  reporting,  or  enforce- 
ment. The  present  regulations  are  also  in- 
adequaterespecting  public  hearings  and  participa- 
tion. Detailed  comments  are  set  forth  on  individual 
subsections  of  the  proposed  regulations.  (Robin- 
son-Florida) 
W71-I2779 


DEPOSIT  OF  MOTOR  VEHICLE  BODIES  AND 
ACCESSORIES  INTO  THE  WATERS  OF  THE 

STATE. 

Oregon  Administrative  Rules,  ch  340,  sees  46-005 

thru  46-035  (1970). 

Descriptors:  'Oregon,  'Water  pollution  control, 
•Land  reclamation,  'Erosion  control,  Regulation, 
Administrative  agencies,  Permits,  Land  forming. 
Riprap,  Erosion,  State  governments.  Land  manage- 
ment. Land  development,  Soil  erosion,  Soil  conser- 
vation. Reclamation,  Pollutants,  Oil,  Oil  wastes, 
Pollution  abatement,  Water  pollution,  Rivers, 
Streams,  Federal  government.  Local  governments, 
Legal  aspects. 

The  Oregon  Department  of  Environmental  Quality 
has  prescribed  rules  for  depositing  motor  vehicles 
and  accessories  into  state  waters  in  order  to 
promote  beneficial  use  of  the  vehicles  and  prevent 
deleterious  environmental  effects.  The  only  ap- 
proved beneficial  uses  of  motor  vehicle  deposits 
are  for  land  reclamation  projects  and  erosion  con- 
trol projects.  A  written  permit  must  be  secured 
from  the  Department  before  deposit  of  any  motor 
vehicles  into  state  waters.  The  permit  application 
must  contain:  ( I )  the  applicant's  name  and  ad- 
dress; (2)  the  purpose  and  necessity  of  the  project; 
(3)  term  of  the  project;  (4)  location  and  name  of 
waters;  (5)  time  schedule,  method,  and  program  of 
deposits;  and  (6)  complete  engineering  plans, 
prepared  by  a  registered  engineer.  The  motor  vehi- 
cle bodies  and  parts  must  be  drained  of  all  petrole- 
um products,  chemicals,  or  other  potential  pollu- 
tants. All  glass  and  windows  must  be  removed.  The 
bodies  and  parts  must  be  completely  covered  and 
secured  by  concrete  or  rock  riprap.  The  engineer- 
ing plan  shall  consider  incorporation  of  natural  sur- 
roundings as  part  of  the  design.  The  regulations  do 
not  supersede  other  applicable  law,  and  deposit  of 
vehicles  without  a  permit  is  a  criminal  offense. 
(Hart-Florida) 
W7I-I2780 


AN  ACT  TO  PROTECT  THE  NATURAL  EN- 
VIRONMENT. 

Bill  94,  4th  Session.  28th  Legislature,  Ontario, 
Canada,  20  Elizabeth  II,  1 97 1 .  36  p. 

Descriptors:  'Environment,  'Foreign  countries, 
'Pollution  abatement,  'Administrative  agencies, 
Water  pollution,  Water  pollution  control,  Water 
quality,  Water  quality  control,  Regulation,  Stan- 
dards, Air  pollution,  Permits,  Sewage,  Sewage 
disposal.    Water    pollution    treatment.   Treatment 


facilities,    Pesticides,    Herbicides,    Public    health, 

Legislation. 

Identifiers:  'Ontario,  Canada. 

To  protect  and  conserve  the  natural  environment, 
this  proposed  Environmental  Protection  Act  for 
the  province  of  Ontario,  Canada,  provides  com- 
prehensive powers  for  pollution  abatement  and 
control  agencies.  The  Act  would  generally  prohibit 
all  non-agricultural  waste  discharges  without  a  per- 
mit, and  requires  reporting  of  all  contaminating 
discharges.  Emission  control  devices  are  required 
for  motor  vehicles.  Impairing  water  quality  without 
a  permit  is  prohibited.  Certificates  of  approval  are 
required  for  waste  management  facilities;  any 
waste  disposal  site,  however,  must  also  satisfy  the 
bylaws  of  the  municipality  where  it  is  located.  Use 
of  herbicides  and  pesticides  without  a  permit  or 
license  is  prohibited;  stop  orders  may  be  issued  to 
prevent  harmful  use  of  herbicides  and  pesticides. 
Certificates  of  approval  are  also  required  for  all 
private  sewage  disposal  systems,  and  repair  and 
cleaning  of  private  systems  is  prohibited  without  a 
license.  Provisions  also  exist  for:  ( 1 )  control  of  lit- 
tering; (2)  control  orders  and  stop  orders;  (3)  an 
appeal  board;  (4)  provincial  officers;  (5)  an  en- 
vironmental council;  and  (6)  other  miscellaneous 
provisions,  including  comprehensive  authority  for 
the  Lieutenant  Governor  to  make  regulations  relat- 
ing to  all  parts  of  the  Act.  ( Hart-Florida ) 
W71-12781 


WATER  QUALITY  STANDARDS. 

New  Mexico  Water  Quality  Control  Commission, 
Sante  Fe. 

June  1967,  as  amended,  March  1971.  86  p. 

Descriptors:  'New  Mexico,  'Water  quality  control, 
'Standards,  'Regulation,  Water  pollution  sources, 
Water  pollution,  Water  pollution  control,  Water 
quality,  Water  pollution  effects.  Administrative 
agencies,  Pollutants,  Pollution  abatement,  Waste 
water  disposal,  Waste  water  (Pollution),  Waste 
water  treatment,  Treatment  facilities,  Thermal  pol- 
lution. Turbidity,  Hydrogen  ion  concentration, 
Legal  aspects,  Warm-water  fish,  Recreation,  River 
systems,  Water  utilization. 

In  order  to  protect  the  quality  of  the  surface  waters 
of  New  Mexico,  water  quality  standards  are  herein 
prescribed  for  the  five  major  river  systems  in  New 
Mexico.  To  promote  these  goals,  the  New  Mexico 
Water  Quality  Control  Commission  will  investigate 
all  instances  of  pollution,  and  will  take  appropriate 
action  to  abate  the  pollution  at  its  source  to  the 
maximum  degree  practicable  with  available 
technology.  The  reasonable  degradation  of  water 
quality  resulting  from  beneficial  use  shall  be  al- 
lowed. Conventional  waste-water  treatment  and 
disposal  techniques  can  prevent  most  forms  of  pol- 
lution and  help  promote  the  water  quality  stan- 
dards. General  standards  set  forth  for  each  river 
system  include  minimum  requirements  for:  ( 1 ) 
order;  (2)  floating  solids,  oil  and  grease;  (3)  pH; 
(4)  turbidity;  (5)  color;  (6)  bottom  deposits;  (7) 
toxic  substances;  and  (8)  radionuclides.  Special 
standards  are  prescribed  for  various  rivers  within 
each  river  system  including  specific  criteria  for:  (  1 ) 
temperature,  (2)  biochemical  oxygen  demand  and 
dissolved  oxygen,  and  (3)  fecal  coliform  bacteria. 
The  special  standards  vary  according  to  the  various 
water  uses  such  as  trout-producing  waters,  waters 
producing  warm-water  fish,  and  waters  used  for 
body  contact  sports.  (Smiljanich-Florida) 
W7I-I2782 


THE  RESTORATION  OF  BEACHES  CON- 
TAMINATED BY  OIL  IN  CHEDABUCTO  BAY, 
NOVA  SCOTIA, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa (Ontario).  Marine  Sciences  Branch. 
E.  H.  Owens. 

Canada  Department  of  Energy,  Mines  and 
Resources  Marine  Sciences  Branch  Manuscript  Re- 
port Series,  No  19,  1971.  75  p,  I  1  fig,  18  photo,  2 
tab,  30  ref 


Descriptors:  'Water  pollution  control,  'Wati 
quality  control,  'Oil  wastes,  'Beaches,  'Depot 
tion  (Sediments),  Oil  industry,  Ships,  Littoral  dril 
Sands,  Beach  erosion,  Shores,  Methodology 
Identifiers:  'Oil  spills  (Beaches),  'Chedabucto  Bi 
(Nova  Scotia). 

Following  the  wreck  of  the  Arrow'  in  Chedabuct 
Bay,  Nova  Scotia,  more  than  1 50  miles  of  shorelin 
were  polluted  with  Bunker  C  oil.  A  beach  restore 
tion  program  was  established  which  involved  3 
miles  of  coastline.  The  beaches  of  this  region  vai 
from  low-energy  marsh  to  complex  shingle  tp 
systems,  and  areas  of  eroding  rock  and  till  deposit 
Only  a  few  miles  of  beach  are  made  up  of  sand-su 
material.  The  contaminated  sand  beaches  wei 
cleaned  relatively  easily  but  although  variou 
manual  and  mechanical  methods  were  impU 
mented,  no  effective  or  efficient  method  of  remo< 
ing  oil  from  shingle  beaches  was  found.  Oil  on  a< 
tive  shingle  beaches  was  often  buried  up  to  a  dept 
of  5  feet  with  clean  and  contaminated  sedimem 
thoroughly  mixed  by  wave  action.  The  amount  c- 
oil  in  these  sediments  was  as  low  as  10  ppm  an- 
restoration  of  this  type  of  shore  involved  th 
removal  of  large  volumes  of  beach  material.  Wher 
oil  remained  as  a  surface  layer  on  the  beach, 
front-end  loader  proved  to  be  effective  in  removin 
the  contaminated  layer.  ( Woodard-USGS) 
W7 1-1 2802 


OIL  POLLUTION. 

Environmental  Protection  Agency,  Edison,  NJ 
Water  Quality  Lab. 

Environmental  Protection  Agency,  Edison  Wate 
Quality  Lab  Oil  Pollution  Research  Newsletter,  Vo 
14,July  1971.  14p. 

Descriptors:     'Water    pollution    sources,     'Oil; 
water,    'Water    pollution    control,    Oil    industry 
Water  pollution  treatment,  Ships,  Pipelines. 
Identifiers:  'Oil  spills,  'Water  pollution  (Oil). 

The  growing  prominence  of  Hazardous  Material! 
Research  activities  in  the  past  several  months  war- 
rants that  this  subject  matter  be  treated  in  a 
separate  Newsletter.  Accordingly,  as  reflected  in 
the  new  title  of  this  publication,  the  scope  of  this 
volume  and  all  volumes  to  follow  will  be  devoted 
only  to  the  oil  pollution  program.  The  previous  title 
was  'Vessel  Pollution  Control  Research  Newslet- 
ter'. Included  in  the  current  report  is  a  summary  of 
oil  spill  incidents  described  under  the  following 
topics:  Major  oil  Spills,  Volume  Spilled,  Source  of 
Spills,  Spill  Material,  Cause  of  Spills,  Experimental 
Oil-Water  Separator  Test  Installation  Completed, 
Status  of  Dispersant  Tests,  and  Dispersant  Toxicity. 
A  bibliography  of  recent  related  publications  is  in- 
cluded. (Woodard-USGS) 
W71-12836 


WATER  POLLUTION  CONTROL  (STATE 
GRANTS  AND  INDEBTEDNESS  FOR  WATER 
POLLUTION  CONTROL  PROJECTS), 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-12859 


PARISH  PURPOSES;  MUNICIPAL  PURPOSES 
(POWER  TO  INCUR  INDEBTEDNESS  TO  CON- 
STRUCT POLLUTION  CONTROL  AND  OTHER 
FACILITIES). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-12861 


NUTRITIONAL    POLLUTION    BEGS    FOR    A1 
SOLUTION, 

Oklahoma   Univ.,   Norman.   School   of  Civil   En- 
gineering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  05C. 
W7 1-1 2862 


DRAINAGE  OF  OIL,  SALT  WATER,  ETC.  INTO 
NATURAL  DRAIN  PROHIBITED;  PENALTIES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-12863 
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WLAWFUL  REFUSE  DUMPING  -  EXCEP- 
TONS,  PENALTIES,  AND  ENFORCEMENT. 

idiana  Stat  Ann  sees  10-2605b  ( 1 970  Supp). 

escriptors:  'Indiana,  'Waste  disposal,  'Water 
Dilution  sources,  'Water  quality  control.  Water 
Dilution  control,  Legislation,  Legal  aspects,  Water 
w.  Water  pollution.  Water  quality.  Wastes,  Water 
sources.  Water  policy,  Waste  water  disposal, 
ikes.  Streams,  Recreation  wastes,  Garbage 
imps.  Landfills,  Domestic  wastes,  Industrial 
istes. 

is  unlawful  for  any  person  to  put  or  leave  refuse 
or  adjacent  to  any  public  highway,  state  park, 
creation  area,  lake,  or  stream,  except  in  a  proper 
ntainer  or  in  an  approved  land  fill  operation, 
scharges  covered  by  a  pollution  abatement  pro- 
mt approved  by  the  Indiana  Stream  Pollution 
mtrol  Board  are  also  excepted.  These  provisions 
not  apply  to  any  body  of  water  created  for  the 
rpose  of  industrial  waste  disposal.  Upon  convic- 
n,  violators  may  be  fined  up  to  $100  and  im- 
soned  for  not  more  than  30  days.  Definitions  of 
use  and  person  are  set  forth.  All  peace  officers 
the  state  shall  enforce  the  provisions  of  the  Act. 
Dservation  officers  of  the  Department  of  Natural 
sources  shall  have  all  the  powers  of  peace  of- 
ers  for  the  purposes  of  this  Act.  (Robinson- 
irida) 
M-12865 


LA  WARE'S  NEW  'KEEP  OUT*  SIGN. 

r  primary  bibliographic  entry  see  Field  06E. 
M-12869 


OBAL  POLLUTION  -  1:  THE  CHINESE  IN- 

L'ENCE, 

•  primary  bibliographic  entry  see  Field  06E. 
1-12875 


obal  pollution  •  iii:  u.  n.  as  po- 

:eman, 

primary  bibliographic  entry  see  Field  06E. 
1-12879 


XING  U.  S.  POLLUTERS, 

primary  bibliographic  entry  see  Field  06E. 
1-12893 


ITSTAL  WATERS  ACT. 

primary  bibliographic  entry  see  Field  06E. 
1-12906 


RINE  TOILETS. 

primary  bibliographic  entry  see  Field  06E. 
1-12915 


TER  POLLUTION. 

primary  bibliographic  entry  see  Field  06E. 
1-12919 


>ER  ON  WATER. 

primary  bibliographic  entry  see  Field  06E. 
-12920 


LOGY    AND    WATER    POLLUTION    CON- 

>L, 

rles  E.  Warren. 

p.  Illus.  W.  B.  Saunders  Co.:  Philadelphia,  Pa., 

I.  Pr.  $11.00. 

tifiers:    Aquatic,    Biological,    Biology.    Book, 

nicals.  Control,  Ecology,  Legislation,  Organ- 

,  Pollution,  Population,  Toxic,  Water. 

biology  relevant  to  water  pollution  control  is 
iined.  Each  chapter  provides  an  informative 
duction  to  its  topic,  beginning  with  an  histori- 
ackground  of  water  distribution,  waste  collec- 
and  treatment,  laws  and  regulations  and  recent 


trends.  The  meaning  of  pollution  is  discussed  along 
with  water  quality  standards  and  water  use  classifi- 
cation. Biological  approaches  to  water  pollution 
problems  are  also  analyzed.  Conditions  of  life  in 
the  aquatic  environment  are  covered:  the  physical 
and  chemical  environment  and  kinds  of  pollution 
(organic,  oxygen  depletion,  solids,  suspended  and 
dissolved,  temperature,  toxic  and  radioactive  sub- 
stances). Next  considered  are  the  significance  of 
morphological  and  physiological  changes  and 
adaptations  in  aquatic  organisms.  The  ecology  of 
the  individual  organisms  as  a  unit  of  study  covers 
development,  bioenergetics,  behavior,  tolerance  of 
lethal  conditions  and  application  of  toxicity  bioas- 
say  results.  Population  ecology  is  studied,  following 
by  discussions  of  community  ecology:  energy  and 
material  transfer,  biological  indices  and  biological 
waste  treatment.  The  concluding  section  discusses 
ecological  change  and  the  roles  of  water  pollution 
biologists  in  the  methods  of  its  study.-- Copyright 
197 1 ,  Biological  Abstracts,  Inc. 
W71-I2921 


PHOSPHATES  DOWN  BUT  FAR  FROM  OUT. 

Business  Week,  July  3 ,  1 97 1 ,  p  2 1 .  1  p,  1  photo. 

Descriptors:  'Administrative  decisions,  'Water 
pollution  sources,  'Phosphates,  'Detergents, 
Federal  government,  State  governments.  Regula- 
tion, Administrative  agencies,  Legal  aspects,  Water 
pollution.  Water  pollution  control.  Water  quality, 
Water  quality  control,  Pollution  abatement! 
Chemical  wastes.  Domestic  wastes.  Political 
aspects. 

Detergent  makers  have  convinced  some  govern- 
ment leaders  that  removal  of  phosphates  from  de- 
tergents is  not  the  cure-all  to  water-pollution 
problems.  The  industry  has  argued  that  better 
sewage  treatment  is  required,  and  some  of  the  non- 
phosphate  detergents  have  been  found  to  be  health 
hazards.  The  Federal  Trade  Commission  is  ex- 
pected to  rule  soon  on  the  required  labeling  of 
phosphate  detergents  as  pollutants.  Many  feel  that 
a  government  sellout  will  be  the  result.  In  any 
event,  it  is  clear  that  for  political  reasons,  if  nothing 
else,  phosphates  will  be  removed  as  soon  as  a  suita- 
ble substitute  comes  along.  Many  states  and  mu- 
nicipalities already  have  antiphosphate  legislation. 
Previously  banned  nitrilotiacetic  acid  may  be  al- 
lowed in  the  future.  Meanwhile,  earnings  of  deter- 
gent companies  seem  barely  affected  by  the  con- 
troversy. (Robinson-Florida) 
W71-12922 


MINSHALL  V  CORPORATION  COMMISSION 
(VALIDITY  OF  COMMISSION'S  ORDER  TO 
FORMER  OPERATOR  TO  REPAIR  LEAKING 
OIL  WELL). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-12923 


PLUGGING  OIL  AND  GAS  WELLS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-12925 


MUNICIPAL     AUTHORITY     OVER     WATER- 
COURSES AND  SEWERS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-12927 


CLEAN  STREAMS  LAW-INDUSTRIAL 

WASTES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-12952 


CLEAN     STREAMS     LAW-OTHER     POLLU- 
TIONS AND  POTENTIAL  POLLUTION. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-I2953 


CLEAN    STREAMS    LAW-PROCEDURE    AND 
ENFORCEMENT. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-12954 


JACKSON  PARISH  WATERSHED  DISTRICT. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-12957 


ADVANCES  IN  MARINE  BIOLOGY,  VOL.  8, 

For  primary  bibliographic  entry  see  Field  02L. 
W7 1-1 2962 


AN  ORDINANCE  AMENDING  ORDINANCE 
1971-1  PROHIBITING  SALE  AND  DISTRIBU- 
TION OF  ANY  DETERGENT  CONTAINING 
PHOSPHORUS  IN  EXCESS  OF  .01  PERCENT, 
AFTER  DECEMBER  31,  1972. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-12984 


INGRAM  V  CITY  OF  GRIDLEY  (AWARD  OF 
DAMAGES  TO  DAIRY  FARMER  FOR  POLLU- 
TION NUISANCE). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-12997 


ROCK  ISLAND  OIL  AND  REFINING  CO.  V 
HUTCHINSON  (LIABILITY  OF  OIL  COMPANY 
FOR  POLLUTING  CREEK  AND  CAUSING 
MORTALITY  OF  CATTLE). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-12999 


PENNSYLVANIA    SOLID    WASTE    MANAGE- 
MENT ACT. 

For  primary  bibliographic  entry  see  Field  06E 
W71-13005 


CLEAN    STREAMS    LAW-GENERAL    PROVI- 
SIONS  AND  PUBLIC  POLICY. 

For  primary  bibliographic  entry  see  Field  06E 
W71-13012 


CLEAN    STREAMS    LAW-SEWAGE    POLLU- 
TION. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-I3013 


SUMMARY  OF  LAWS  AND  REGULATIONS 
GOVERNING  SPILLS  AND  DISCHARGES  OF 
OIL, 

Texaco,  In.,  New  York. 

William  K.  Tell,  Jr. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June   15-17,   1971. 

Washington,  DC,  American  Petroleum  Institute 

1971,  p.  3-11. 

Descriptors:  'Legislation,  'Oil  wastes,  'Water  pol- 
lution   control,    'Federal    Government,    'Local 
governments.  Water  pollution  sources 
Identifiers:  Oil  spills,  Oil  discharges. 

The  past  several  years  have  seen  a  veritable  explo- 
sion of  environmental  laws  and  regulations  at  all 
levels,  federal,  state  and  local.  In  many  instances 
the  overall  law  in  the  area  has  not  evolved  in  an  or- 
derly manner.  Legislatures,  under  heavy  pressures 
to  enact  forceful  measures  to  enhance  the  environ- 
ment, have  often  acted  precipitously  without  insur- 
ing that  the  total  fabric  of  laws  and  regulations 
between  state  and  federal  and  local  governments 
was  coordinated,  consistent  and  non-duplicative.  In 
certain  instances  earlier  laws  not  specifically 
tailored  to  today's  environmental  problems  have 
been  stretched  by  the  courts  to  apply  to  polluters. 
Additional  confusion  has  been  created  by  the  large 
number  of  enforcement  agencies  which  have  been 
brought  into  the  picture  at  all  levels.  The  paper  at- 
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tempts  to  summarize  the  current  state  of  the  law 
applicable  to  oil  discharges.  (See  also  W7 1-12588) 
(Misra-PAI) 
W71-13036 


OIL  POLLUTION  CONTROL  LEGISLATION 
AND  THE  WATER  QUALITY  IMPROVEMENT 
ACT  OF  1970,  THE  FEDERAL  VIEWPOINT, 

Environmental    Protection    Agency,    Washington, 

DC.  Water  Quality  Office. 

K.  E.  Biglane,  and  R.  H.  Wyer. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June   15-17,   1971. 

Washington,  D.C.,  American  Petroleum  Institute, 

1971. p.  11-17. 

Descriptors:  'Legislation,  'Federal  government, 
•Water  Quality  Act,  *Water  pollution  control,  Oily 
water,  Oil  wastes,  Water  pollution  sources. 
Identifiers:  'Water  Quality  Improvement  Act 
1970,  Oil  spills,  Removal,  Prevention,  Enforce- 
ment. 

The  Water  Quality  Improvement  Act  of  1970  was 
enacted  and  signed  into  law  on  April  3,  1970.  This 
act  provides  the  mechanism  for  strong  Federal  ac- 
tions relating  to  oil  removal,  prevention  and  en- 
forcement. This  paper  discusses  the  most  signifi- 
cant provisions  of  the  Act  and  describes  the 
Federal  point  of  view  relating  to  key  provisions. 
Emphasis  is  placed  on  the  rational  behind  the 
designation  of  a  harmful  quality  of  oil,  the  impact 
of  the  notification  requirement,  adequacy  of  oil 
removal  procedures,  prevention  of  spills,  and  en- 
forcement provisions.  (See  also  W71-12588) 
(Misra-PAI) 
W71-13037 


NATIONAL  CONTINGENCY  PLANNING, 

Coast  Guard,  Washington,  D.C.  Law  Enforcement 

Div. 

Daniel  B.  Charter,  Jr. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June    15-17,   1971. 

Washington,  D.C,  American  Petroleum  Institute, 

1971.  p.  17-27. 

Descriptors:  'Water  pollution  control,  'Oil  wastes, 

•Planning,  'Cleaning,  Federal  government,  Local 

governments. 

Identifiers:  'Oil  spills,  'Contingency  planning,  The 

Water  Quality  Improvement  Act  of  1 970. 

World  production  and  transportation  of  petroleum 
products  have  reached  such  magnitudes  that  the 
United  States  must  be  prepared  to  cope  with  a  mas- 
sive pollution  disaster  near  its  coast.  The  problems 
of  advance  planning  for  clean  up  of  oil  spills  have 
been  recognized  for  many  years  but  received  little 
active  interest  before  the  Torrey  Canyon  disaster  in 
1967.  Following  that  incident  the  United  States 
began  developing  national  and  regional  oil  spill 
contingency  plans.  The  Water  Quality  Improve- 
ment Act  of  1970  spurred  additional  efforts,  result- 
ing in  publication  of  a  comprehensive  national  plan 
and  completion  of  detailed  regional  plans.  These 
plans  created  national  and  regional  response  teams 
and  established  responsibilities  and  procedures  for 
responding  to  spills  of  oil  and  hazardous  materials 
in  U.S.  waters  with  appropriate  cleanup  and  con- 
trol measures.  The  need  for  international  contin- 
gency planning  has  been  recognized  during  the  past 
year,  and  some  work  has  begun  in  this  area.  (See 
also  W71-12588)  (Misra-PAI) 
W71-I3038 


INTERNATIONAL      ACTIVITY      REGARDING 
SHIPBOARD  OIL  POLLUTION  CONTROL, 

Coast  Guard,  Washington,  D.C. 

R.  I.  Price. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June    15-17,    1971. 

Washington,  D.C,  American  Petroleum  Institute, 

1971.  p.  27-42. 


Descriptors:  'International  commissions,  'United 
Nations,  'International  law,  'Water  pollution  con- 
trol, 'Ships,  'Oil  wastes,  Waste  discharge,  Interna- 
tional waters. 

Identifiers:  Conventions  for  Prevention  of  Pollution 
of  the  Sea  by  Oil,  IMCO. 

The  international  activity  over  the  past  50  years 
directed  against  oil  pollution  has  been  outlined. 
The  first  significant  effort  in  this  direction  was  the 
1954  Convention  for  Prevention  of  Pollution  of  the 
Sea  by  Oil.  The  convention  set  up  zones  in  which  it 
was  prohibited  to  discharge  oil  or  any  objectiona- 
ble oily  mixture  and  instituted  an  oil  record  book  to 
be  kept  by  each  ship  on  the  use  and  handling  of  oil 
on  board.  It  also  placed  direct  obligation  on  the 
governments  to  furnish  adequate  oil  disposal  facili- 
ties in  their  ports.  The  1962  conference  re-ex- 
amined these  regulations  and  wrote  amendments. 
The  creation  in  1959  of  the  Intergovernmental 
Maritime  Consultative  Organization  (IMCO),  a 
specialized  agency  of  the  UN,  provided  a  forum  for 
continuing  exchange  among  the  world's  maritime 
safety  administrations.  The  activities  and  accom- 
plishments of  the  IMCO  have  been  reviewed.  (See 
also  W71-12588)  (Misra-PAI) 
W71-13039 


THE  OIL  POLLUTION  PROBLEM  FROM  THE 
VIEWPOINT  OF  MARINE  INSURANCE, 

Haight,  Gardner,  Poor  and  Havens. 

Gordon  W.  Paulsen. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  D.C,  June   15-17,  1971. 

Washington,  D.C,  American  Petroleum  Institute, 

1971.  p.  43-48. 

Descriptors:  'Water  pollution  control,  'Oil,  'Oily 
water,  'Cleaning,  'Insurance,  Damages,  Compen- 
sation, Legislation,  Legal  aspects. 
Identifiers:  Oil  spills,  Clean-up  costs,  Liability,  Oil 
tankers,  Water  Quality  Improvement  Act  1970. 

Ever  since  the  grounding  of  Torrey  Canyon  there 
has  been  considerable  legislative  activity  with 
respect  to  liability  for  oil  pollution  from  vessels. 
These  efforts  have  taken  place  at  an  international 
level  (through  IMCO),  national  levels  and  at  local 
levels.  The  Water  Quality  Improvement  Act  of 
1970  changed  the  basis  for  liability  of  vessel  owners 
to  the  United  States  Government  from  negligence 
to  absolute  liability.  Despite  the  general  unhappi- 
ness  of  the  maritime  community  with  this  aspect  of 
the  Act  it  has  been  found  that  the  liability  imposed 
by  the  statute  could  be  insured  and  the  evidence  of 
financial  responsibility  to  meet  the  liabilities  im- 
posed by  the  statute  has  been  furnished  to  the 
Federal  Maritime  Commission.  However,  the  cost 
and  inconvenience  to  the  industry  and  the  U.S. 
Government  of  administering  the  financial  respon- 
sibility sections  has  been  immense.  (See  also  W71- 
12588)  (Misra-PAI) 
W7 1-1  3040 


SHOULD  FINANCIAL  LIMITATIONS  UPON 
LIABILITY  BE  APPLIED  TO  OIL  SPILL 
REMOVAL  AND  DAMAGE, 

Coast  Guard,  Washington,  D.C.  Law  Div. 

C.  R.  Halberg. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  D.C,  June   15-17,  1971. 

Washington,  D.C,  American  Petroleum  Institute, 

1971.  p.  49-52. 

Descriptors:  'Water  pollution  control,  'Oil, 
•Damages,  'Compensation,  Water  pollution 
sources,  Insurance,  International  law,  Legal 
aspects. 

Identifiers:  Oil  spills,  Liability,  Financial  limita- 
tions. 

While  several  bodies,  including  the  Congress  and 
the  1969  Brussels  International  Conference  on 
Marine  Pollution  Damages  have  concluded  that 
there  should  be,  at  least  in  certain  cases,  a  financial 
limitation  upon  liability  for  damages  resulting  from 
oil  spills,  the  issue  is  far  from  dead.  The  question  is 


raised  as  to  whether  financial  limitation  scheme 
are  the  best  solution  to  the  problem  of  cost  dii 
tribution  with  regard  to  damage  caused  by  oil.  (Se 
also  W71-12588)  (Misra-PAI) 
W7I-1304I 


THE  MAINE  LAW  -  A  PRECURSOR  FOR  TH1 
OIL  TERMINALING  STATES, 

Maine  Environmental  Improvement  Commissioi 

Augusta. 

William  R.  Adams. 

In:  Joint  Conference  on  Prevention  and  Control  « 

Oil  Spills,  Washington,  D.C,  June   15-17,   1971 

Washington,  D.C,  American  Petroleum  Institute 

1971.  p.  53-55. 

Descriptors:  'Maine,  'Legislation,  'Water  polli 
tion  control,  'Oil,  Oily  water,  Legal  aspects. 
Identifiers:  'Maine  Oil  Discharge  Prevention  an 
Pollution  Control  Act. 

The  provisions  of  the  Maine  Oil  Discharge  Prever 
tion  and  Pollution  Control  Act  have  been  outlmec 
Comprehensive  oil  discharge  prevention  reguta 
tions  and  safety  requirements  for  the  oil  handlin 
facilities  of  Maine  have  been  drafted  and  adoptee 
These  regulations  delineate  safe  transfe 
procedures  and  require  taking  of  samples  an 
periodic  inspection  of  the  vessel  while  transferrin 
cargo.  (See  also  W71-I2588)  (Misra-PAI) 
W7 1-1 3042 


STATE  JURISDICTION  OVER  OIL  SPILLS  IN  i 
FEDERAL  SYSTEM, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Politics 

Science. 

Daniel  Wilkes. 

In:  Joint  Conference  on  Prevention  and  Control  o 

Oil  Spills,  Washington,  D.C,  June   15-17,   1971 

Washington,  D.C,  American  Petroleum  Institute 

1971.  p  57-67,  3  tab. 

Descriptors:   'Legislation,   'Federal  Government 
'State   governments,    'Oil    wastes,    'Jurisdiction 
Water  pollution  control,  Oily  water. 
Identifiers:  Oil  spills,  Overlapping  jurisdictions. 

A  comparison  of  the  bases  for  state  and  federal  ju 
risdictions,  in  the  light  of  Canadian  Arctic,  Florida 
Maine,  and  Federal  Water  Pollution  Control  Act 
has  been  presented  and  the  problem  of  overlappini 
jurisdictions  examined.  The  paper  suggests  severa 
areas  in  which  the  overlaps  should  be  kept  am 
some  key  ways  in  which  they  may  be  more  ra 
tionally  related,  especially  in  preventive  measure 
and  contingency  planning.  (See  also  W71-12588 
(Misra-PAI) 
W7 1-1 3043 


METHODS  AND  PROCEDURES  FOI 
PREVENTING  OIL  POLLUTION  FRON 
ONSHORE  AND  OFFSHORE  FACILITIES, 

Environmental    Protection    Agency,    Washington 

D.C.  Water  Quality  Office. 

R.  D.  Kaiser,  and  H.  D.  Van  Cleave. 

In:  Joint  Conference  on  Prevention  and  Control  o 

Oil  Spills,  Washington,  D.C,  June   15-17,  1971 

Washington,  D.C,  American  Petroleum  Institute 

1971.  p.  85-89,  9  ref. 

Descriptors:  'Water  pollution  control,  'Oil  wells 

'Offshore    platforms,    'Oil   fields,    Drilling,   Oil) 

water. 

Identifiers:  Safety  devices. 

A  summary  is  presented  of  current  pollutior 
prevention  practices  in  the  production  anc 
development  of  oil  and  associated  appurtenances 
both  onshore  and  offshore  and  possible  future 
developments  of  prevention  technology.  The  role 
of  design  criteria,  personnel  operating  procedures 
and  human  error  in  oil  spill  prevention  are 
discussed,  and  future  practices  postulated.  The 
discussion  of  the  onshore  activity  focuses  on  the 
Colorado  River  Basin,  where  extensive  field  work 
was  done  to  study  the  potential  pollution  problems. 


100 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control— Group  5G 


>  discussion  of  offshore  facilities  aims  at  a 
iew  of  the  present  safety  devices  and  procedures 

controlling  well  flow.  (See  also  W71-12588) 
isra-PAI) 

1-13044 


BROILED  IN  OIL, 

ironmental    Protection    Agency,    Washington, 

!.  Div.  of  Applied  Science  and  Technology. 

old  Bernard. 

Joint  Conference  on  Prevention  and  Control  of 

Spills,  Washington,  D.C.,  June   15-17,   1971. 

shington,  D.C.,  American  Petroleum  Institute, 

l.p91-96,3ref,2fig. 

criptors:   •Oil  wastes,    'Reclamation,   *Waste 

osal,  'Oil  wastes,  Fuels,  Economics,  Pollution 

■Dent. 

itifiers:  Recycling,  Re-refining. 

rent  methods  for  handling  waste  oils,  such  as 
imotive  crankcase  oils,  dispose  of  about  0.5  bil- 

gallons  per  year  directly  to  the  environment, 
ling  tests  using  the  waste  oils  for  fuel  oil 
luced  mixed  results.  Some  tests  indicated  a  3:1 
lion  ratio  could  provide  adequate  results;  other 
;  indicated  coking  of  fire  tubes  and  clogging  of 
ler  nozzles.  A  novel  refining  flow  sheet  which 

vacuum  distillation  without  clay  treatment  or 
nicals  to  produce  a  No.  2  and  No.  4  fuel  oil  is 
ented.  The  process  is  believed  to  have  potential 
ibout  85-90%  yield  without  producing  any  solid 
quid  pollution.  (See  also  W7I-12588)  (Misra- 
) 
1-13045 


VENTION  OF  MARINE  POLLUTION 
tOUGH  UNDERSTANDING, 

ine  Advisory  and  Associated  Services. 
H.  Hammer. 

oint  Conference  on  Prevention  and  Control  of 
Spills,  Washington,  DC,  June  15-17,  1971. 
hington,  D.C.,  American  Petroleum  Institute, 
I.p97-101. 

:riptors:  'Waste  pollution  control,  'Water  pol- 
n  sources,  'Ships,  'Training,  'Programs,  Oil 
es,  Waste  disposal. 

tifiers:  Shipboard  Pollution  Control  Indoc- 
tion  and  Training  Program. 

most  effective  approach  to  immediate  reduc- 
of  marine  pollution  is  upgrading  of  the 
vledge  and  operating  practices  of  personnel 
:tly  involved  in  activities  having  pollution 
ntial.  The  author  has  developed,  and  is  cur- 
y  conducting,  a  Shipboard  Pollution  Control 
ctrination  and  Training  Program.  The  pro- 
i,  presented  on -board  during  passage,  covers 
spects  of  ship  operation  at  sea  and  in  port 
h  have  pollution  potential,  and  aims  at  better 
all  pollution  control  posture  of  the  vessel.  The 
r  outlines  the  main  features  of  this  program, 
also  W71-12588)  (Misra-PAI) 
-13046 


ELOPMENT  OF  TANK  VESSEL  OVERFILL 
RM  INSTRUMENTS, 

Development  Co.,  Emeryville,  Calif, 
ild  J.  Leonard. 

)int  Conference  on  Prevention  and  Control  of 
►pills,  Washington,  D.C.,  June  15-17,  1971. 
lington,  D.C.,  American  Petroleum  Institute, 

p  103-108,  1  fig. 

riptors:     'Water    pollution    control,    Ships, 

sfer.    Oil    wastes,    'Application    equipment, 

s. 

ifiers:  Oil  tankers,  Transfer  safety  devices. 

it  two-thirds  of  the  oil  spill  incidents  each  year 
r  in  port  and  harbor  areas  during  routine 
ileum  transfer.  Mostly  these  spills  are  the 
t  of  personnel  errors  rather  than  the  equip- 
failure.  A  number  of  devices  for  prevention  of 
due  to  tank  overfilling  during  tank  vessel 


loading  have  been  described  in  this  paper  and  the 
results  of  initial  trials  presented.  The  instruments, 
made  for  Shell,  are  inserted  into  the  tanks  through 
tank-top  ullage  holes  and  sound  an  alarm  when  the 
product  reaches  a  level  where  a  spill  is  imminent. 
Complete  instrument  specifications  have  been 
presented.  (See  also  W71-12588)  (Misra-PAI) 
W7 1-1 3047 


USE   OF   GRAVITY   TYPE   OIL   SEPARATOR 
FOR  TANKER  OPERATIONS, 

Cities  Service  Tankers  Corp.,  Tulsa,  Okla. 

W.  H.  Lockwood,  and  R.  O.  Norris. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  D.C.,  June   15-17,   1971. 

Washington,  D.C.,  American  Petroleum  Institute, 

197I.pl09-117,6fig,8tab. 

Descriptors:  'Oily  water,  'Separation  techniques, 

'Ships,  'Reclamation,  Cleaning,  Water  pollution 

control. 

Identifiers:  Tanker  operations,  Gravity  separator. 

The  need  to  control  the  oil  content  in  ballast  and 
tank  cleaning  discharges  to  meet  increasingly  strin- 
gent seawater  pollution  standards  has  led  to  the 
development  of  a  gravity  type  separator  capable  of 
handling  up  to  300  tons/hour  of  oily  ballast  water. 
These  separators  enable  the  tanker  operator  to 
clean  tanks  and  process  oily  ballast  with  an  oil  con- 
tent of  up  to  1 00%  without  fear  of  contamination  of 
the  seas.  This  continuous  and  automatic  operation 
is  unaffected  by  normal  movements.  The  recovered 
oil  is  available  for  burning  as  fuel  aboard  ship, 
'load-on-top'  or  disposal  ashore.  Separators  of  this 
type  have  been  in  use  on  three  70,000  DWT  ships 
for  periods  of  one  to  three  years.  On  typical 
voyages  a  ship  of  this  size  can  recover  enough  slop 
oil  to  provide  one  day  or  more  of  bunkers  if  the 
ship  is  equipped  to  burn  the  recovered  oil.  Data 
from  several  typical  ballast  voyages  using  the 
separator  have  been  presented.  (See  also  W71- 
12588)  (Misra-PAI) 
W7 1-1 3048 


BALLAST  WATER  TREATMENT:  A  MAJOR 
UNDERTAKING, 

State  of  Alaska.  Dept.  of  Health  and  Welfare,  Ju- 
neau. 

Jonathan  W.  Scribner. 

In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  D.C.,  June  15-17,  1971. 
Washington,  D.C.,  American  Petroleum  Institute, 
1971. p  125-132,4fig,8ref. 

Descriptors:  'Alaska,  'Oil  industry,  'Oily  water, 

'Harbors,    'Treatment    facilities,    'Waste    water 

treatment,      Separation      techniques,      Fisheries, 

Balance  of  nature. 

Identifiers:  Port  Valdez,  Oil  transportation,  Ballast 

water. 

Port  Valdez  is  an  important  fishery  resource  area 
located  at  the  proposed  terminus  of  a  48  inch 
diameter,  800  mile  crude  oil  pipeline  system.  This 
terminus  facility  will  provide  for  the  transfer  of 
crude  oil  to  large  oil  tankers  for  shipment  to  the 
'lower  48'  and  will  also  provide  for  the  treatment  of 
oily  ballast  water  for  incoming  vessels.  The  degree 
of  treatment  required  by  State  and  Federal  agen- 
cies will  limit  the  treated  effluent  water  to  10  mg/1 
total  oil  content.  The  treatment  facility  will  consist 
of  primary  gravity  separation,  secondary  dissolved- 
air  flotation  with  the  addition  of  chemicals,  and  an 
outfall/diffuser  system  terminating  in  Port  Valdez 
at  a  depth  greater  than  100  feet.  The  environmen- 
tal background  of  Valdez  Harbor,  the  applicable 
laws  governing  the  control  of  oil  pollution  and  the 
proposed  design  of  the  ballast  water  treatment 
facility  have  been  described.  (See  also  W71- 
12588)  (Misra-PAI) 
W7 1-1 3049 


OIL  SPILLED   WITH   ICE:   SOME  QUALITA- 
TIVE ASPECT, 

Department  of  Energy,  Mines  and  Resources,  Ot- 
tawa, (Ontario).  Marine  Sciences  Branch. 


F.  G.  Barber. 

In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  D.C.,  June  15-17,  1971. 
Washington,  D.C.,  American  Petroleum  Institute, 
1971.  p  133-137,  3  fig,  II  ref. 

Descriptors:  'Oily  water,  'Sea  ice,  'Water  pollu- 
tion control.  Cleaning,  Oil  wastes. 
Identifiers:    'Ice   cover,    'Oil   spill   containment. 
Qualitative  data. 

If  spilled  oil  is  to  be  removed  from  water  surface  it 
must  first  be  contained.  An  ice  cover  can  limit  oil 
movement  at  the  surface  almost  as  well  as  a  shore 
and  certain  features  of  an  ice  cover  may  be  usefully 
incorporated  into  the  techniques  of  boom  con- 
struction and  deployment.  Observations  based  on 
operational  association  with  oil  spills  have  been 
presented.  (See  also  W71-12588)  (Misra-PAI) 
W7 1-1 3050 


PUGET  SOUND  FISHERIES  AND  OIL  POLLU- 
TION -  a  Status  Report, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
Robert  C.  Clark,  Jr.,  and  John  S.  Finley. 
In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  D.C.,  June   15-17,   1971. 
Washington,  D.C.,  American  Petroleum  Institute, 
1971.  p  139-145,  1  fig,  2  tab. 

Descriptors:  'Water  pollution  effects,  'Oily  water, 
'Estuarine    environment,     'Balance    of    nature, 
•Fisheries,  Aquatic  animals,  Birds,  Fish,  Shellfish, 
Pollution  abatement,  Legislation,  Washington. 
Identifiers:  Puget  Sound,  Oil  spills. 

The  Greater  Puget  Sound  Basin  is  one  of  the  largest 
oil  handling  areas  on  the  West  Coast  of  North 
America.  Due  to  increased  local  need  for  petrole- 
um products  and  the  proposed  influx  of  Alaskan 
North  Slope  crude  oil  in  the  near  future,  this  area 
will  undoubtedly  experience  even  greater  petrole- 
um transportation  and  processing  activities.  In 
terms  of  living  resources  of  economic  value  -  fish, 
shellfish,  waterfowl  and  aquatic  animals  -  Puget 
Sound  is  one  of  the  most  productive  estuaries  on 
the  Pacific  Coast.  There  is  increasing  evidence  that 
the  extensive  sport,  commercial  and  aquaculture 
fisheries  resources  are  threatened  by  pollution 
resulting  from  oil  spilled  in  transport,  handling,  and 
use  of  petroleum.  Current  efforts  by  the  petroleum 
industry,  state  government  and  federal  agencies  to 
protect  the  environment  have  been  described. 
Research  activities  which  will  provide  additional 
information  for  minimizing  the  impact  of  oil  pollu- 
tion on  an  already  pollution-stressed  environment 
are  also  discussed.  (See  also  W71-12588)  (Misra- 
PAI) 
W71-13051 


A  JOINT  STATE  -  INDUSTRY  PROGRAM  FOR 
OIL  POLLUTION  CONTROL, 

Little  (Arthur  D.),  Inc.,  Cambridge,  Mass.  Div.  of 

Water  Pollution  Control. 

R.  W.  Neal,  G.  R.  Schimke,  and  D.  L.  Corey. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June   15-17,   1971. 

Washington,  D.C.,  American  Petroleum  Institute, 

1971.  p  147-155,  8  fig,  3  tab,  7  ref. 

Descriptors:  'Water  pollution  control,  'Oil,  'Pro- 
grams, 'Computer  models,  *State  governments, 
•Industries,  Water  pollution  sources.  Path  of  pollu- 
tants, Estuarine  environment. 
Identifiers:  •  Boston,  Oil  spill  containment,  Fast- 
response  system. 

A  description  is  given  of  a  project  undertaken  to 
establish  specific  measures  for  reducing  the  threat 
of  oil  pollution  and  to  respond  more  effectively  to 
oil  spills  in  an  intensely  utilized  estuarine  area  near 
Boston.  The  program  included  individual  plant  sur- 
veys of  all  the  waterside  industrial  operations  and  a 
sample  of  inland  businesses.  To  help  design  a  fast- 
response  system  for  containing  and  removing 
spilled  oil,  the  study  team  developed  a  computer 
program  that  could  predict  the  probable  path  of  oil 
spilled  anywhere  in  the  area  under  various  condi- 
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tions  of  wind  and  tide.  This  information  was  used  to 
select  locations  for  containment  devices  and  to 
determine  the  speed  with  which  they  will  have  to  be 
deployed.  (See  also  W7I-12588)  (Misra-PAI) 
W71-13052 


THE  ALBERTA  OIL  SPILL  CONTINGENCY 
PLAN, 

Canadian    Petroleum    Association,   Calgary-   (Al- 
berta). Environmental  Conservation  Committee. 
J.  G.  Gainer. 

In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  DC,  June  15-17,  1971. 
Washington,  D.C.,  American  Petroleum  Institute, 
1971.  p  157-164,  12  fig. 

Descriptors:  'Water  pollution  control,  "Oil  wells, 
'Pipelines,   'Oil   industry,   'Industries,    'Govern- 
ment, Legislation,  Jurisdiction. 
Identifiers:  'Alberta,  'Canada,  Contingency  plan, 
Industry-Government  cooperation. 

The  Canadian  Petroleum  Association  has 
developed  a  joint  Industry-Government  Contingen- 
cy Plan  for  the  control  of  oil  spills  throughout  the 
province  of  Alberta.  The  plan  concentrates  on 
pipeline  breaks  and  spills  from  wells  or  other 
producing  facilities  and  does  not  concern  itself  with 
manufacturing  and  distribution.  The  contingency 
plan  purposes  a  grouping  of  the  180  producing 
areas  into  less  than  20  spill  control  units.  Inter- 
company cooperatives  organized  in  each  of  these 
areas  would  constitute  the  basic  units  in  the  plan, 
and  provide  the  first  line  of  defense  in  the  event  of 
a  major  spill.  The  main  features  of  the  plan  have 
been  discussed.  Recommendations  have  been 
presented  on  legislation,  reorganization  and  reas- 
signment of  jurisdiction  of  governmental  agencies 
required  for  an  effective  plan.  (See  also  W7I- 
12588)  (Misra-PAI) 
W7I-13053 


DEVELOPMENT  OF  AN  AIR  DELIVERABLE 
ANTIPOLLUTION  TRANSFER  SYSTEM  IN- 
CLUDING THE  DEVELOPMENT  OF  AN  OP- 
TIMUM OIL  STORAGE  CONTAINER, 

Coast  Guard,  Washington,  D.C.,  and  Goodyear 
Tire  and  Rubber  Co.,  Akron,  Ohio. 
Commander  R.  J.  Ketchel,  and  H.  D.  Smith. 
In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  D.C.,  June  15-17,  1971. 
Washington,  D.C.,  American  Petroleum  Institute, 
1971.  p  165-177,  !  8  fig. 

Descriptors:  'Water  pollution  control,  'Oil  wastes, 
'Storage  tanks,  'Transfer,  Ships,  Model  studies, 
Research  and  development,  Oil  industry. 
Identifiers:     Oil    spills.    Tanker    unloading.    Oil 
transfer. 

During  the  past  two  years  development  of  a  special 
purpose  emergency  tanker  unloading  system  has 
been  accomplished.  The  Air  Deliverable  Transfer 
Pumping  and  Storage  System  (ADAPTS)  is  now 
being  provided  for  operational  use.  This  paper 
traces  the  development  of  the  system  from  incep- 
tion to  procurement  specifications  preparation. 
Problems  encountered  during  the  development  ef- 
fort have  been  identified.  Solutions  of  these  techni- 
cal and  operational  problems  have  been  discussed. 
Field  test  experience  and  performance  data  on  the 
ADAPTS  system  have  been  presented.  (See  also 
W7I-I2588)  (Misra-PAI) 
W7 1 -13054 


A  CHEMICAL  TAGGING  SYSTEM  FOR  USE  IN 
THE  PREVENTION  OF  OIL  SPILLS, 

American  Cyanamid  Co.,  Central  Research  Div. 
R.  A.  Landowne,  and  R.  B.  Wainright. 
In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  DC,  June    15-17,   1971. 
Washington,  D.C.,  American  Petroleum  Institute, 
1971.  p  179-182,  1  fig,  8  ref. 

Descriptors:  'Water  pollution  control,  Oil,  Oily 
water,  'Tagging,  'Pollutant  identification.  Gas 
chromatography.  Legal  aspects. 


Identifiers:  Oil  spills,  'Chemical  tags,  Oil  tankers. 
Oil  spill  source,  Organic  Electrophore  System. 

The  bulk  handling  of  various  oils,  especially  crudes 
and  fuel  oils,  presents  many  chances  for  accidental 
spills.  An  effective  deterrent  against  pollution  due 
to  oil  spills  would  be  a  tag  in  the  oil  to  identify  the 
party  responsible.  Crude  petroleum  from  one  field 
can  usually  be  distinguished  from  another  by 
analyzing  the  trace  constituents.  However,  dis- 
crimination between  operators  and  carriers  who 
handle  the  same  crude  can  best  be  achieved  via 
chemical  tags  blended  into  the  oil  at  the  time  of 
change  of  responsibility.  The  most  important 
criteria  for  chemical  tags  are  discussed.  These  in- 
clude sensitivity,  stability  in  the  spill  environment, 
and  non-interference  with  processing  and  use  of 
the  oil.  It  is  also  necessary  that  the  tags  belong  to  a 
system  providing  a  large  coding  vocabulary.  The 
Organic  Electrophore  System  is  believed  to  satisfy 
these  criteria.  Ability  to  detect  a  tag  at  1  ppb  con- 
centration in  crude  oil  using  commercially  availa- 
ble gas  chromatographic  instrumentation  has  been 
reported.  Some  unresolved  questions  have  been 
discussed.  (See  also  W71-12588)  (Misra-PAI) 
W71-13055 


CALIFORNIA  CONTINGENCY  PLAN  FOR  OIL 
AND  OTHER  HAZARDOUS  MATERIAL 
SI-ILLS, 

California  State  Div.  of  Oil  and  Gas,  Sacramento. 
John  F.  Matthews,  Jr. 

In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  D.C.,  June  15-17,  1971. 
Washington,  D.C.,  American  Petroleum  Institute, 
1971.  p  183-189,  5  fig. 

Descriptors:  Water  pollution  control,  Oil,  Water 
pollution  sources,  Oily  water.  Ships,  'California, 
Project  planning,  Coordination,  'Oil  wastes. 
Identifiers:  Oil  spills,  'Hazardous  material  spills, 
'Contingency  plans. 

There  is  a  dual  approach  in  California  for  the  con- 
tingency plan  for  spills  in  that  it  must  tie  in  with 
federal  plans  plus  suffice  for  the  needs  of  local 
areas  within  the  state.  According  to  the  plan  one 
state  authority  should  be  in  complete  charge  of  the 
state's  response.  In  addition,  the  California  ap- 
proach also  includes  a  State  Interagency  Oil  Spill 
Committee  which  draws  its  members  from  the  vari- 
ous affected  state  agencies.  Members  of  the  indus- 
trial cooperatives,  industry  itself,  and  federal  agen- 
cies aid  by  adding  input  at  committee  meetings.  In 
organizing  the  state  plan,  three  basic  items  have 
been  catalogued:  the  type  of  areas  within  the  state, 
probable  sources  of  pollution  including  probable 
quantities,  and  the  capabilities  of  local  areas. 
Overall  regulations  must  be  continually  reviewed  in 
relation  to  the  federal  plans  or  local  conditions. 
The  State  Interagency  Oil  Spill  Committee  is 
charged  with  this  task.  (See  also  W7I-I2588) 
(Misra-PAI) 
W71-13056 


THE  ROLE  OF  THE  OIL  SPILL  COOPERATIVE 
IN  THE  OIL  PRODUCING  INDUSTRY, 

Atlantic   Richfield   Co.,   Philadelphia,   Pa.    North 

American  Producing  Div. 

S.C.  Mut. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June   15-17,  1971. 

Washington,  D.C,  American  Petroleum  Institute, 

1971. p  191-193. 

Descriptors:  Water  pollution  control.  Water  pollu- 
tion   sources.    Oil,    Oily    water,    'Oil    industry, 
'Cooperatives,     Coordination,     Cleaning,      'Oil 
wastes. 
Identifiers:  'Oil  spills,  Contingency  plans. 

Oil  spill  cooperatives  have  been  patterned  after  as- 
sociations formed  by  oil  companies  to  assist  each 
other  in  the  event  of  fires,  hurricanes  and  other  dis- 
asters. This  paper  deals  only  with  those  coopera- 
tives which  involved  oil  producing  facilities  with 
significant  spill  potential.  At  the  beginning  of  1 97 1 , 
there  were  seven  such  cooperatives  and  several 


others  in  various  stages  of  formation.  The  role 
the  cooperative  has  been  discussed  in  preparat* 
for  and  response  to  an  oil  spill.  The  preparau. 
phase  entails  studies  of  the  area  of  interest  and  sp 
potential,  identification  of  needs  for  equipmet 
material  and  manpower,  and  training  program  I 
personnel.  The  response  phase  entails  mobilizatkl 
of  the  resources  of  the  cooperative  under  tl 
direction  and  authority  of  the  party  responsible  t 
cleaning  up  the  spill.  (See  also  W7I-1258' 
(Misra-PAI) 
W71-13057 


OIL   SPILL   PREVENTION   AND   DETECTIO 
USING  AN  INSTRUMENTED  SUBMERSIBLE, 
Vast,  Inc.,  and  Prototypes,  Inc. 
Wadsworth  Owen,  and  William  Leaf. 
In:  Joint  Conference  on  Prevention  and  Control  I 
Oil  Spills,  Washington,  DC,  June   15-17,   197' 
Washington,  D.C,  American  Petroleum  Institut 
1971.  p  195-198,  2  fig,  3  ref. 

Descriptors:    Water   pollution   control.   Oil,   Oi 
water,  Pipelines,         Ships,  'Ultrasonic 

•Fluorometry,  Tracers,  'Oil  wastes. 
Identifiers:  'Oil  spill  detection,  Submersibles,  Ui 
derwater  inspection. 

The  advent  of  a  small,  inexpensive  submersible  < 
limited  depth  capability  makes  it  economical] 
feasible  to  use  as  a  platform  from  which  to  operat 
commercial  ultrasonic  testing  apparatus.  Th 
mounting  configurations  and  operation; 
procedures  for  this  are  outlined.  Detection  c 
seepage  or  breaks  in  pipes  or  containers  is  als 
economically  feasible  through  the  use  c 
fluorometric  techniques  in  conjunction  with  sma 
submersibles.  This  may  be  done  by  usin 
rhodamine  dyes  as  tracers  and  submersible 
mounted  fluorometers  to  locate  seepage  and  breal 
relations.  Other  applications  for  the  use  of  submer 
sible-mounted  fluorometers  are:  inspection  o 
ocean  sewer  outfall  pipes,  diffusion  of  materials  a 
depth,  bottom  current  detection,  and  detection  o 
oil-filled  power  cable  breaks.  (See  also  W7I 
12588)  (Misra-PAI) 
W71-13058 


CAUSES  OF  OIL  SPILLS  FROM  SHIPS  I* 
PORT, 

California  Dept.  of  Fish  and  Game,  Sacramento. 
Captain  W.  H.  Putnam. 

In:  Joint  Conference  on  Prevention  and  Control  ol 
Oil  Spills,  Washington,  D.C,  June  15-17,  1971 
Washington,  D.C,  American  Petroleum  Institute, 
1971.  p  199-204,  6  tab. 

Descriptors:   'Water  pollution  sources,  Oil,  Oily 
water,    Ships,    'Harbors,    California,    Statistics, 
Water  pollution  control,  'Oil  wastes. 
Identifiers:   'Oil  spills,  Los  Angeles/Long  Beach 
ports,  Oil  spill  data. 

A  summary  is  given  of  causes  of  oil  spills  from  ships 
in  the  ports  of  Los  Angeles/Long  Beach  during  the 
period  1962-69.  Data  on  the  number  and  the 
causes  of  spills  have  been  tabulated  separately  for 
tankships,  freighters  and  Navy  vessels.  The  data  on 
points  of  escapement  of  oil  from  within  the  ship 
such  as  vent  tubes,  sounding  tubes,  overflow  lines, 
tank  tops,  and  through-hull  fittings,  have  also  been 
recorded.  (See  also  W7 1-1 2588)  (Misra-PAI) 
W71-13059 


REMOVAL  OF  OIL  FROM  SUNKEN  TANKERS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Ocean  En- 
gineering. 

Vincent  C.  Rose,  and  Gerald  C.  Soltz. 
In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  D.C,  June    15-17,   1971. 
Washington,  D.C,  American  Petroleum  Institute, 
1971.  p  205-108,  3  fig,  1  ref. 

Descriptors:  Water  pollution  control,  Oil,  Ships, 

Underwater,  Reclamation,  Cleaning,  Bacteria,  'Oil 

wastes. 

Identifiers:  'Sunken  oil  tankers,  'Oil  recovery. 
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V  study  was  conducted  on  methods  of  eliminating 
he  oil  threat  from  sunken  tankers.  The  following 
lossibilities  were  considered:  (  1 )  destruction  of  the 
anker  and  treating  the  oil  on  the  surface,  (2)  treat- 
rig  the  oil  in  the  tanker,  and  (3)  salvage  of  the  oil. 
'umping  the  oil  from  the  tankers  was  found  to  be 
lie  most  economical  and  effective  solution.  The 
inal  design  was  limited  to  ships  laying  in  one  hun- 
red  to  six  hundred  feet  of  water.  It  incorporates  a 
sarch  operation  to  locate  and  buoy  the  tanker,  a 
reliminary  survey  to  determine  the  position  and 
«e  condition  of  the  ship,  and  methods  for  penetrat- 
ig  the  tanks  and  pumping  oil  from  them.  The  oil 
ould  be  removed  by  dynamically  positioning  a 
inverted  tanker  and  a  diver  operation  boat  over 
le  sunken  ship.  A  ten  inch  rubber  hose  would  be 
iwered  and  secured  to  the  hull  with  diver  operated 
ud  guns.  Two  penetrations  would  be  made  in  each 
I  tank  to  allow  water  in  and  oil  out.  The  hull 
ould  be  penetrated  by  either  a  pneumatically 
jerated  circular  saw  or  a  large  reactionless  hole 
inch.  Final  cleanup  would  involve  capping  the 
>en  holes  and  inocculating  each  tank  with  oil-eat- 
g bacteria.  (See  also  W71-12588)  (Misra-PAI) 
71-13060 


KV\    HARBOR    OIL    POLLUTION    ABATE- 
ENT:  A  PROGRESS  REPORT, 

ival  Facilities  Engineering  Command,  Washine- 

n.D.C. 

ck  E.Wilson. 

:  Joint  Conference  on  Prevention  and  Control  of 

I  Spills,  Washington,  D.C.,  June   15-17,   1971. 

ashington,  D.C.,  American  Petroleum  Institute 

7l.p2l3-217.4fig,5ref. 

scriptors:    Water    pollution    control,    Oil,   Oily 
iter,  Harbors,  Ships,  Project  planning,  'Cleaning, 
lil  wastes,  'Pollution  abatement, 
mtifiers:  U.S.  Navy,  Oil  spills,  Naval  ships,  *Har- 
r  cleanup. 

program  is  now  underway  to  prevent  oil  spills 
im  Navy  ships  and  shore  installations.  No  oil  will 

discharged  from  ship  or  shore  within  the  terri- 
ial  sea  and  no  oil  collected  in  port  or  ashore  will 

dumped   at  sea.   Naval   Facilities   Engineering 
mmand  (NavFac),  which  has  the  responsibility 

technical  expertise,  along  with  the  Naval  Civil 
gineering  Laboratory  (NCEL),  has  underway  a 
orous  program  for  developing  a  harbor  cleanup 
lability.  Cleanup  systems  consisting  of  contain 
nt  devices  and  pickup  equipment  are  being 
feloped.  The  classes  of  oil  spills  have  been  nar- 
ked to  four  characteristic  categories  depending 
the  size  and  the  environment  of  the  spill.  Basic 
anup  system  concepts  applicable  to  each  catego- 
have  been  discussed.  (See  also  W71-12588) 
isra-PAl) 

1-13061 


RBENTS  FOR  OIL  SPILL  REMOVAL, 

fal  Ship  Research  and  Development  Lab.,  An- 
olis,  Md. 

il  Schatzberg,  and  K.  V.  Nagy. 
Joint  Conference  on  Prevention  and  Control  of 
Spills,  Washington,  DC,  June   15-17,   1971. 
shington,  D.C.,  American  Petroleum  Institute 
I.  p  22  1-233,  27  fig,  9  ref. 

criptors:  Water  pollution  treatment,  Oil,  Oily 
er,  'Sorption,  Separation  techniques,  Labora- 
I  tests,  Cleaning,  *Oil  wastes, 
itifiers:        *Oil       spills,       Treating       agents, 
amorphic  foams,  'Sorbent  materials. 

erials  that  float  on  water,  attract  and  absorb  oil, 
can  easily  be  removed  from  the  water  con- 
ite  one  of  the  most  effective  means  for 
ipletely  separating  spilled  oil  from  the  water  en- 
nment.  Three  classes  of  materials  can  be  used 
this  purpose:  inorganic  products,  natural  or- 
c  products,  and  synthetic  organic  products, 
sral  examples  of  each  of  these  classes  are  evalu- 
for  their  potential  use  as  sorbents.  Laboratory 
:edures  are  utilized  to  determine  oil  and  water 
tion  capacity,  oil  retention  capacity,  buoyancy 
and  without  absorbed  oil,  effect  of  petroleum 


product  variation,  and  sor bent/oil  coherence.  Of 
twenty  sorbent  materials  evaluated,  the 
polymorphic  foams  exhibited  the  highest  sorption 
capacities  for  oils.  These  foams  also  absorb  water. 
While  this  reduces  their  capacity  for  oil,  some  of 
the  foams  still  retain  a  high  sorption  capacity.- On 
the  average,  much  lower  oil  sorption  capacities 
were  exhibited  by  the  inorganic  and  the  natural  or- 
ganic materials.  (See  also  W7I-I2588)  (Misra- 
PAI) 
W71-I3062 


LABORATORY  INVESTIGATION  INTO  THE 
SINKING  OF  OIL  SPILLS  WITH  PARTICU- 
LATE SOLIDS, 

Shell   Research   Ltd.,   Egham   (England).   Egham 

Research  Labs.;  and  Koninklijke/Shell-Laboratori- 

um,  Amsterdam  (Netherlands). 

O.  Pordes,  and  L.  J.  Schmit  Jongbloed. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  D.C.,  June   15-17,   1971. 

Washington,  DC,  American  Petroleum  Institute 

197 1 .  p  235-244,  1  fig,  6  tab,  3  ref. 

Descriptors:  Water  pollution  treatment,  Oil,  Oily 
water,    'Emulsions,    Laboratory    tests,    Cleaning, 
'Oil  wastes,  Water  pollution  control. 
Identifiers:    Oil    spills,    Oleophilic    sand    surfaces, 
'Sinking  of  oil  slicks,  'Treating  agents. 

Experimental  laboratory  work  relevent  to  the  sink- 
ing of  floating  oil  spills  has  been  described.  The 
results  show  that  aqueous  sand  slurries  treated  with 
an  amine  acetate  salt  have  satisfactory  sinking  and 
retention  properties.  In  general,  aqueous  sand  slur- 
ries containing  cationic  wetting  agents  of  widely 
different  water  solubilities  can  affect  sinking  pro- 
vided that  the  concentration  of  the  wetting  agent  is 
within  the  range  necessary  to  give  oleophilic  sand 
surfaces.  To  sink  stable  water-in-oil  emulsions  ef- 
fectively a  sinker  application  rate  is  required  which 
allows  for  the  cohesive  structure  of  the  emulsion  as 
well  as  for  the  wetting  of  the  sinker  by  the  oil  phase. 
The  feasibility  of  preventing  carpet  formation  by 
sunken  oil/solid  masses  by  reducing  the  size  of  the 
sinking  oil/solid  droplets  and  delaying  or  prevent- 
ing their  coalescence  by  spraying  a  dispersant  onto 
the  oil  has  been  discussed.  Standard  laboratory 
procedures  in  direct  support  of  the  Shell  Sand  Sink 
method  have  been  emphasized.  (See  also  W7I- 
12588)  (Misra-PAI) 
W71-13063 


BURNING  AGENTS  FOR  OIL  SPILL  CLEANUP, 

Edison  Water  Quality  Lab.,  N.  J;  and  Department 

of  the  Navy,  Washington,  D.C. 

Arnold  Freiberger,  and  John  M.  Byers. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  D.C,  June    15-17,    1971. 

Washington,  D.C,  American  Petroleum  Institute 

1 97 l.p  245-25 1,7  fig,  8  ref. 

Descriptors:    Water    pollution    control,    Oil,    Oily 
water,  'Cleaning,  Burning,  Laboratory  tests.  On- 
site  investigations,  'Oil  wastes. 
Identifiers:  'Oil  slicks.  Oil  spills,  'Burning  agents. 

Burning  of  oil  slicks  offers  a  means  of  eliminating 
spilled  oil,  however,  the  heavier  crudes  and  fuel  oils 
require  the  addition  of  burning  agents  to  assist  in 
ignition  and  in  sustaining  combustion.  The  ad- 
vantages of  burning  oil  slicks  are  presented,  and 
currently  available  commercial  burning  agents 
listed.  Results  of  laboratory  and  field  tests  of  a 
variety  of  burning  agents  are  given,  and  several  in- 
cidents where  burning  was  used  in  an  actual  oil  spill 
reported.  Current  and  potential  developments  in 
this  area  are  described.  (See  also  W71-12588) 
(Misra-PAI) 
W7I-13064 


ASSESSMENT     OF     OIL     SPILL     TREATING 
AGENT  TEST  METHODS, 

Battelle   Memorial   Inst.,  Richland,  Wash.   Pacific 

Northwest  Labs. 

J.  R.  Blacklaw,  J.  A.  Strand,  and  P.  C.  Walkup. 


In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  DC,  June   15-17,   1971. 
Washington,  DC,  American  Petroleum  Institute 
1971.  p.  253-261,  3  tab,  15  ref. 

Descriptors:  Water  pollution  treatment,  Oil,  Oily 
water,  Cleaning,  Dispersion,  Sorption,  Biodegrada- 
tion,  Laboratory  tests.  Evaluation,  Test 
procedures,  Water  pollution  Control,  'Oil  wastes. 
Identifiers:  Oil  spills,  'Treating  agents,  'Sinking 
agents,  'Dispersants,  'Sorbents,  Combustion 
promoters,  Gelling  agents. 

A  summary  is  given  of  laboratory  methods  cur- 
rently being  used  for  evaluating  oil  spill  treating 
agents.  Treating  agents  are  classified  as  dispersants, 
sinking  agents,  combustion  promoters,  biodegra- 
dants,  gelling  agents,  and  beach  cleaners.  The 
mechanisms  and  chemical  reactions  controlling  the 
field  application  of  each  type  of  agent  are  defined. 
Parameters  critical  to  the  evaluation  of  both  the  ef- 
fectiveness and  toxicity  of  each  type  of  agent  are 
outlined.  The  present  methods  of  laboratory  mea- 
surements are  reviewed  for  the  adequacy  of 
parameter  control  as  well  as  the  appropriateness  of 
the  variables  measured.  No  existing  tests  were 
found  capable  of  reproducibility  and  accurately 
measuring  the  effectiveness  or  toxicity  of  an  oil 
spill  treating  agent.  Some,  however,  can  be  im- 
proved. Procedures,  equipment,  and  material 
specifications  for  laboratory  effectiveness  and  tox- 
icity measurement  are  given.  (Misra-PAI) 
W71-13065 


OIL  SPILL  DISPERSANTS  -  CURRENT  STATUS 
AND  FUTURE  OUTLOOK, 

Esso  Research  and  Engineering  Co.,  Linden,  N.J. 
Gerald  P.  Canevari. 

In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  D.C,  June    15-17,   1971. 
Washington,  D.C,  American  Petroleum  Institute 
1971.  p.  263-270,  3  fig,  2  tab,  33  ref. 

Descriptors:    Water    pollution    control,    Oil,    Oily 
water,  'Dispersion,  Emulsions,  Toxicity,  Balance 
of  nature,  'Biodegradation,  Cleaning,  'Oil  wastes. 
Identifiers:  Oil  spills,  'Chemical  dispersants. 

The  biological  and  operational  aspects  of  the 
laboratory  efforts  and  field  applications  of  the 
chemical  dispersants  for  handling  oil  spills  are 
reviewed.  Improvements  in  the  formulation  of 
dispersants  during  the  past  several  years  are 
discussed.  These  innovations  involve  modifications 
to  improve  effectiveness,  application  techniques, 
and  toxicological  properties.  A  brief  outline  of  the 
mechanisms  of  dispersing  is  presented  to  permit  a 
better  understanding  of  these  modifications  and  the 
manner  in  which  the  changes  influence  dispersant 
properties.  The  ultimate  use  that  the  dispersant 
might  find  is  predicated  on  the  determination  of  the 
long-range  effects  of  the  dispersed  oil  droplets  in 
the  water  column.  (See  W71-12588)  (Misra-PAI) 
W71 -13066 


DISPERSANT  USE  VS  WATER  QUALITY, 

Edison  Water  Quality  Lab.,  N.J. 

Richard  T.  Dewling,  J.  Stephen  Dorrler,  and 

George  D.  Pence,  Jr. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June    15-17,   1971. 

Washington,  DC,  American  Petroleum  Institute 

1 97 1 .  p.  27 1  -277,  3  fig,  2  tab,  2 1  ref. 

Descriptors:  Water  pollution  control.  Oil,  Oily 
water,  'Dispersion,  'Chemicals,  'Emulsions, 
'Toxicity,  Water  quality,  Biodegradation^ 
Biochemical  oxygen  demand,  'Oil  wastes. 
Identifiers:  Oil  spills,  Chemical  dispersants.  Ulti- 
mate oxygen  demand. 

Following  the  use  of  highly  toxic  detergents  during 
the  Torrey  Canyon  incident,  considerable  attention 
has  been  given  to  the  study  of  effects  of  toxicity  of 
these  chemicals  on  marine  life.  From  the  stand- 
point of  water  quality,  the  rate  of  degradation  and 
the    ultimate    oxygen    demand    of   the    dispersant 
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and/or  dispersant-oil  mixtures  should  also  be  stu- 
died carefully.  These  considerations  are  particu- 
larly important  in  inland  and  coastal  polluted 
waters,  but  appear  to  have  received  little  attention. 
Data  based  on  laboratory  tests  on  oxygen  demands 
for  several  dispersnats  are  given.  (See  also  W7I- 
12588)  (Misra-PAI) 
W71-13067 


DEVELOPMENT  OF  TOXICITY  TEST 
PROCEDURES  FOR  MARINE  PHYTOPLANK- 
TON, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Lab. 

J.  A.  Strand,  W.  L.  Templeton,  J.  A.  Lichatowich, 

andC.  W.  Apts. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  D.C.,  June    15-17,   1971. 

Washington,  D.C.,  American  Petroleum  Institute, 

1971.  p.  279-286,  6  fig,  2  tab,  31  ref. 

Descriptors:    *Water   pollution   effects.  Oil,  Oily 
water,  *Dispersion,  "Emulsions,  'Toxicity,  Bioas- 
say,  Phytoplankton,  Primary  productivity,  Marine 
animals,  Test  procedures,  "Oil  wastes. 
Identifiers:  Oil  spills,  Oil  dispersants,  Toxicity  tests. 

Recommended  bioassay  procedures  are  presented 
that  can  be  routinely  applied  to  evaluated  the  rela- 
tive toxicity  of  oil,  chemical  dispersants,  and  oil- 
dispersant  mixtures  to  naturally  occurring  popula- 
tions of  phytoplankton,  and  representative  man  b 
phytoplankters  grown  in  pure  culture.  The  methc ^ 
presented,  in  general,  represent  application  i  . 
techniques  routinely  employed  in  the  measurement 
of  marine  primary  productivity  and  the  application 
of  the  Inhibitory  Toxicity  Test,  a  tentative  method 
devised  by  the  American  Society  for  Testing  and 
Materials  to  evaluate  acute  toxicity  of  industrial 
wastes  to  diatoms.  (See  also  W71-12588)  (Misra- 
PAI) 
W71-13068 


MICROBIAL  DEGRADATION  OF  A  LOUI- 
SIANA CRUDE  OIL  IN  CLOSED  FLASKS  AND 
UNDER  SIMULATED  FIELD  CONDITIONS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Oceanog- 
raphy. 

Howard  Kantor,  C.  H.  Oppenheimer,  and  R.  J. 
Miget. 

In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills.  Washington,  D.C.,  June  15-17,  1971. 
Washington,  D.C.,  American  Petroleum  Institute, 
1 97 1 .  p.  287-296,  6  fig,  6  tab,  6  ref. 

Descriptors:  *Water  pollution  treatment,  Oil,  Oily 
water,  'Degradation  (Decomposition),  ♦Microor- 
ganisms, Oxidation,  Water  pollution  control,  *Oil 
wastes. 

Identifiers:  Oil  spills,  Oil  slicks,  Microbial  culture, 
'Crude  oil,  Saturated  paraffins. 

Petroleum  utilizing  microorganisms  in  flasks  con- 
taining enriched  seawater  exhibited  a  clear 
metabolic  preference  for  saturated  paraffins  in 
Louisiana  crude  oil.  The  rates  of  oxidation  of  these 
compounds  were  directly  proportional  to  incuba- 
tion temperature  and  roughly  doubled  with  a  ten 
degree  increase.  A  pattern  of  growth  consisting  of 
an  initially  large  of  saturated  paraffin  oxidation, 
followed  by  a  decrease  and  another  increase  was 
observed.  The  initially  large  rates  were  attributed 
to  the  metabolism  of  n-paraffins  smaller  than  C- 1 8. 
No  even  or  odd  chain  length  preference  for  n- 
paraffins  was  indicated.  There  was  no  evidence  of 
utilization  for  aromatic  compounds.  Application  of 
a  microbial  culture  to  an  oil  slick  under  simulated 
field  conditions  clearly  showed  that  microbes  could 
accelerate  the  removal  of  Louisiana  crude  oil  from 
an  oil  slick  on  seawater.  The  rates  of  oil  removal  in 
outdoor,  exposed  conditions  were  twice  as  large  as 
the  rates  of  evaporative  oil  loss.  The  microbes 
produced  a  significant  change  in  oil  'stickiness'. 
Measurements  indicated  that  the  oil  was  dispersed 
through  microbial  activity.  The  cells  preferentially 
remained  at  the  oil-water  interface  during  experi- 
mental periods.  (See  also  W7I-I2588)  (Misra- 
PAI) 


W7 1-1  3069 


TOXICITY  OF  OIL  DISPERSING  AGENTS 
DETERMINED  IN  A  CIRCULATING  AQUARI- 
UM SYSTEM, 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  William 

F.  Clapp  Labs. 

Robert  H.  Engel,  and  Marilynn  J.  Neat. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  D.C.,  June   15-17,    1971 

Washington,  D.C.,  American  Petroleum  Institute, 

1971.  p  297-302,  10  fig,  3  tab,  4  ref. 

Descriptors:  Water  pollution  control,  Oil,  Oily 
water,  'Dispersion,  'Bioassay,  'Toxicity,  Aquatic 
environment,  Marine  animals,  Dissolved  oxygen, 
Water  pollution  effects,  'Oil  wastes. 
Identifiers:  Oil  spills,  Oil  dispersants,  Circulating 
aquarium  system,  Dispersant  toxicity. 

The  toxicity  of  two  non-ionic  oil-dispersing  agents 
was  determined  on  the  following  marine  species: 
the  edible  mussel  Mytilis  edulis,  winter  flounder, 
soft  shell  clam,  mummichog,  Atlantic  silversides, 
and  fourth  stage  lobster  larvae.  The  bioassay 
system  used  consisted  of  a  series  of  storage  reser- 
voirs and  exposure  tanks  with  a  volume  of  1 1 2 
litres.  Water  movement  was  provided  by  a  series  of 
marine  aquarium  pumps  which  circulated  water  at 
a  rate  of  4  litres/min.  Additional  aeration  was  not 
required  for  the  mummichog,  mussel  or  fourth 
stage  lobster  larvae.  At  20C,  TL50's  calculated 
from  24  to  96  hours  fell  between  30  and  75  mg/1, 
with  no  significant  difference  in  toxicity  between 
the  two  dispersants.  At  5C  toxicity  in  the  mum- 
michog was  significantly  lower;  this  may  be  ex- 
plained by  the  accompanying  higher  oxygen  levels. 
The  advantages  of  the  circulating  aquarium  system 
in  relation  to  the  static  and  continuous-flow  bioas- 
say systems  are  discussed.  (See  also  W7I-12588) 
(Misra-PAI) 
W71-I3070 


A  STUDY  OF  THE  PERFORMANCE  CHARAC- 
TERISTICS OF  THE  OLEOPHILIC  BELT  'OIL 
SCRUBBER', 

Shell  Pipe  Line  Corp.,  Houston,  Tex.  Research  and 

Development  Lab. 

J.  P.  Oxenhan. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  D.C.,  June    15-17,   1971. 

Washington,  D.C.,  American  Petroleum  Institute, 

1 97 1 .  p.  309-3 1 7,  1 2  fig,  2  tab,  6  ref. 

Descriptors:    Water   pollution    control,   Oil,    Oily 
water,  'Reclamation,  Oil-water  interface.  Absorp- 
tion, Separation  techniques,  'Oil  wastes. 
Identifiers:  Oil  spills,   'Oleophilic   belts,  Physical 
removal,  Recovery  rate,  'Oil  scrubber. 

Analyses  and  experimentation  have  indicated  that 
the  maximum  recovery  rate  of  an  oleophilic  belt  oil 
recovery  system  is  generally  limited  by  the  rate  at 
which  oil  may  be  transferred  to  the  belt  surface  and 
interior.  The  rate  cf  absorption  of  oil  by  an  oleo- 
philic belt  increases  with  increasing  specific  surface 
and  permeability  of  the  belt  material,  increasing 
slick  depth,  decreasing  oil  viscosity,  and  decreasing 
interfacial  tension  between  the  oil  and  the  belt 
material.  In  operations  with  high  viscosity  oils  and 
high  belt  speeds  significant  quantities  of  oil  may  be 
withdrawn  on  the  belt's  outer  surface.  The  oil 
scrubber's  performance  is  not  detrimentally  af- 
fected by  the  presence  of  waves,  nor  by  the 
presence  of  solid  materials,  emulsions,  or  'rag'  in 
limited  quantities.  The  stability  of  the  belt  is  the 
primary  concern  for  operations  in  the  presence  of 
transverse  currents.  (See  also  W71-I  2588)  (Misra- 
PAI) 
W7I-I3072 


FREE  VORTEX  RECOVERY  OF  FLOATING 
OIL, 

Scientific  Associates,  Inc.,  Santa  Monica,  Calif., 
and  California  Univ.,  Santa  Barbara. 
Eugene  B.  Nebcker.  Sergio  E.  Rodrigues,  and  Paul 
G.  Mikolaj. 


In:  Joint  Conference  on  Prevention  and  Control 
Oil  Spills,  Washington,  DC  ,  June  15-17,  19' 
Washington,  D.C.,  American  Petroleum  Institu 
1971.  p.  319-327,  7fig,  1  tab,  7  ref. 

Descriptors:  Water  pollution  control,  Oil,  C 
water,  'Reclamation,  'Oil-water  interface,  *V 
tices,  Impellers,  Model  studies,  Separati 
techniques,  'Oil  wastes. 

Identifiers:  Oil  spills,  Oil  slicks,  Recovery  rate,  V< 
tex  flow. 

A  concept  employing  a  free  vortex  for  use 
recovering  oil  from  high  seas  oil  spills  is  present* 
An  experimental  evaluation  program  has  be 
completed  which  demonstrates  the  feasibility 
this  concept  as  well  as  the  design  limitations.  An 
slick  will  migrate  toward  the  center  of  the  vort 
due  to  the  action  of  the  water  flow  induced  by 
impeller.  At  an  appropriate  speed  of  rotation,  t 
oil  will  submerge  and  accumulate  within  a  cent 
region  of  the  vortex.  This  pocket  will  contain  a  cc 
centrated  mass  of  oil  which  can  readily  be  remov 
by  conventional  pumping.  Tests  were  perform 
with  a  free  vortex  oil  recovery  model  having  an  i 
peller  diameter  of  one  foot.  Performance  data  we 
obtained  both  under  quiescent  water  conditio 
and  also  under  environmental  conditions  that  sim 
lated  1 0-foot  deep  water  waves,  20-knot  winds,  ai 
2-knot  currents.  Detailed  scaling  consideratio 
based  on  the  test  data  indicate  that  prototy 
device  with  a  diameter  of  the  order  of  4  feet  wou 
be  operable  in  all  typically  occuring  10-foot  se< 
Depending  on  its  size,  the  prototype  will  recover 
excess  of  100  gallons  per  minute  oil  with  an  oil-t 
water  ratio  greater  than  1.2  when  operating  with 
crude  oil  film  of  only  o.l  inch  in  thickness.  (& 
also  W7I-12588)  (Misra-PAI) 
W71-13073 


CONCEPT  DEVELOPMENT  OF  A  POWERE 
ROTATING  DISK  OIL  RECOVERY  SYSTEM, 

Atlantic  Research  Systems  Div.,  Costa  Mesa,  Cali 
S.  T.  Uyeda,  R.  L.  Chuan,  A.  C.  Connolly,  and 
Philip  O.  Johnson. 

In:  Joint  Conference  on  Prevention  and  Control  i 
Oil  Spills,  Washington,  D.C.,  June  15-17,  197 
Washington,  D.C.,  American  Petroleum  Institut 
1971.  p.  329-338,  2  tab,  14  fig. 

Descriptors:    Water   pollution    control,   Oil,   Oi 
water,     'Separation     techniques,     'Reclamatio 
Boundary  layers,  Design  data,  'Oil  wastes. 
Identifiers:   Oil   spills,    Recovery   rate,    'Rotatir 
disk. 

A  simple  technique  for  the  recovery  of  oil  froi 
water  surface  is  by  the  use  of  rotating  disks  whic 
are  preferentially  wet  by  oil,  which  can  be  collecte 
with  wipers.  The  feasibility  of  this  system  for  tr 
recovery  of  oil  from  the  ocean  surface  has  bee 
established.  The  rotating  disk  system  has  bee 
shown  to  offer  a  high  oil  pickup  with  little  or  n 
water  pickup.  The  other  advantages  are:  recovei 
of  thin  oil  slicks,  recoveries  of  oils  with  varyin 
viscosities  and  emulsification,  relative  insensitivil 
to  waves  and  currents,  and  minimum  tendency  t 
emulsify  oil.  A  summary  of  the  theoretical  develof 
ment  and  comparison  with  experimental  data 
presented.  The  recommended  design  for  a  50,00 
gallons  per  hour  capacity  system  and  several  cor 
cepts  for  utilization  with  booms  and  barriers  are  i 
lustrated.  (See also  W7I-12588)  (Misra-PAI) 
W71-I3074 


LOCKHEED  OIL  SPILL  RECOVERY  DEVICE, 

Lockheed    Missiles    and    Space    Co.,    Sunnyvale 

Calif.  Research  and  Development  Div. 

Barrett  Bruch,  and  K.  R.  Maxwell. 

In:  Joint  Conference  on  Prevention  and  Control  o 

Oil  Spills,  Washington,  D.C.,  June    15-17,   1971 

Washington,  DC,  American  Petroleum  Institute 

1971.  p.  339-356,  25  fig,  5  ref. 

Descriptors:  Water  pollution  control.  Oil,  Oil; 
water,  'Separation  techniques,  'Reclamation 
Model  studies.  Design  data,  'Oil  wastes. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Water  Quality  Control— Group  5G 


Identifiers:   Oil   spills,   Recovery   rate, 
disks. 


•Rotating 


A  design  concept,  based  on  a  Lockheed  proprieta- 
ry oil  recovery  device,  for  highseas  oil  spill 
recovery  has  been  described.  The  device  consists  of 
closely  packed  vertical  disks,  which  are  nominally 
half  immersed  in  the  water.  The  rotation  of  these 
disks  through  a  layer  of  oil  creates  a  viscous  shear 
which  attaches  the  oil  to  the  disks.  The  recovery  ef- 
fectiveness of  the  device  has  been  studied  theoreti- 
:ally  and  experimentally.  The  forward  way  scaling 
Mas  found  to  be  by  the  square-foot  of  the  device 
iiameter  and  oil  recovery  rate  by  5/2  power.  An  8- 
t-diameter,  10-ft-long  device  in  sea  state  4  and  a  2- 
ct  current  could  recover  8,600  bbls  of  light  oil  per 
lay  with  less  than  25  per  cent  additional  free  water, 
ind  in  calm  seas,  17,200  bpd.  Within  containment 
looms,  1  to  4  in.  of  oil  are  required  for  maximum 
ecovery.  Performance  of  the  device  under  varying 
onditions  has  been  discussed.  (See  also  W71- 
2588)(Misra-PAI) 
V7I-I3075 


HE  DEVELOPMENT  OF  TEST  PROCEDURES 
OR  THE  ASSESSMENT  OF  EFFICIENCY  IN 
IEACH  CLEANING, 

barren  Spring  Lab.,  Stevenage  ( England ). 
G.Jeffrey. 
I  Joint  Conference  on  Prevention  and  Control  of 
»il  Spills,  Washington,  DC,  June   15-17,   1971. 
Washington,  DC,  American  Petroleum  Institute 
971.  p.  357-360. 

escriptors:  Test  procedures,  "Cleaning, 
Beaches,  Oil,  Oily  water,  Laboratory  tests] 
ispersion.  Calibrations,  Spectrophotometry, 
'ater  pollution  control,  'Oil  wastes, 
lentifiers:  Oil  spills,  'Beach  cleaning,  Stan- 
irdized  test  procedures,  Oil  dispersants. 

variety  of  materials  has  been  suggested  for  the 
moval  of  split  oil  from  beaches,  rocks  and  shore- 
le  structures.  These  vary  considerably  in  com- 
>sition,  toxicity,  efficiency  and  cost.  Early  test 
ocedures,  developed  in  1961,  were  concerned 
ily  with  efficiency  in  cleaning  and  were  demon- 
•ably  non-reproducible.  Since  that  date  con- 
lerable  efforts  have  been  made  to  refine  the 
ocedures  in  use,  and  to  introduce  new  tests  close- 
allied  to  the  beach  cleaning  process.  Recent 
velopments  in  this  field  at  Warren  Spring 
iboratory,  and  the  procedure  used  at  present  for 
t  assessment  of  these  materials  for  beach  clean- 
5  in  the  United  Kingdom  are  described.  (See  also 
71-12588)  (Misra-PAI) 
71-13076 


VESTIGATION  OF  THE  USE  OF  A  VORTEX 
OW  TO  SEPARATE  OIL  FROM  AN  OIL- 
\TER  MIXTURE, 

lited   Aircraft   Research   Labs.,   East   Hartford, 

nn. 

thur  E.  Mcnsing,  and  Richard  C.  Stoefflcr. 

Joint  Conference  on  the  Prevention  and  Control 

Oil  Spills,  Washington,  D.C.,  June  15-17,  1971. 

ishington,  DC.  American  Petroleum  Institute 

71.  p.  361-368,  10  fig,  2  tab. 

scriptors:    Water   pollution    control,    Oil,   Oily 
ter,  'Separation  techniques.  Reclamation,  Vor- 
:s.   Model   studies,  Optimization,   *Oil   wastes, 
il-watcr  interfaces, 
ntificrs:  Oil  spills.  Recovery  rate,  'Vortex  flow. 

:  use  of  a  continuous-flow  vortex  separator  as  a 
uponent  of  an  oil  spill  cleanup  system  was  in- 
tigated.  Tangential  injection  of  the  oil-water 
ture  into  the  vortex  tube  produces  buoyant 
:es  which  accelerate  the  lighter  oil  to  vortex 
;.  The  cleaned  water  and  the  core  containing  the 
Ire  exhausted  through  exit  ports  in  the  opposite 
walls  of  the  vortex  tube.  The  cleansed  water 
ild  be  returned  to  the  sea  and  the  core  flow  con- 
ing the  oil  would  be  stored.  Tests  of  laboratory- 
e  model  vortex  separators  were  made  using  oil- 
er mixtures  having  inlet  oil-to-total  flow  ratios 


between  0.002  and  0.3  and  for  a  variety  of  geomet- 
ric and  flow  conditions.  The  tests  were  made  using 
four  types  of  oils  having  viscosities  at  75  deg  F 
between  3  and  4250  cps  and  specific  gravities 
between  0.83  and  0.97.  The  results  showed  that  the 
separator  performance  may  be  optimized  by  proper 
control  of  the  oil  exhaust  flow.  Under  optimum 
conditions,  approximately  90  percent  of  the  in- 
jected oil  was  recovered,  and  the  captured  oil  con- 
tained approximately  90  percent  oil.  Design 
characteristics  of  a  full-scale  vortex  separator 
system  are  discussed.  (See  also  W71-12588) 
(Misra-PAI) 
W7 1-1 3077 


KEEL"      OIL      CONTAINMENT 


'DYNAMIC 
SYSTEM, 

Ocean  Systems,  Inc.,  Reston,  Va. 

Frank  March. 

In:  Joint  Conference  on  the  Prevention  and  Control 

of  Oil  Spills,  Washington,  DC,  June  15-17,  1971. 

Washington,  DC,  American  Petroleum  Institute 

1971.  p.  369-380,  15  fig. 

Descriptors:  Oil,  Oily  water,  'Barriers,  Water  pol- 
lution control,  'Model  studies,  Theoretical  analy- 
sis, Stability,  Currents  (Water),  'Oil  wastes. 
Identifiers:    'Containment,    'Polyurethane    foam. 
Oil  slicks. 

An  oil  containment  system  for  use  on  the  high  seas 
has  been  described.  The  system  is  designed  to  con- 
tain oil  in  4-5  foot  seas  in  combination  with  20 
miles  per  hour  winds  and  0.7-1  knot  currents  in  a 
nominal  water  depth  of  200  feet  and  up  to  30  miles 
from  shore.  The  barrier  design  is  based  on  the  use 
of  flexible  polyurethane  foam  with  a  'dynamic  keel' 
that  imparts  high  static  and  dynamic  stability.  The 
barrier  consists  of  a  non-water-absorbing  foam 
package  that  provides  buoyancy  and  a  surface  bar- 
rier, and  a  water-absorbing  foam  package  that  pro- 
vides a  submerged  barrier  and  serves  as  a  'dynamic 
keel'.  The  two  packages  are  connected  into  an  in- 
tegral unit  that  can  be  compressed  to  approximate- 
ly 20  percent  of  the  original  volume  for  storage  and 
transportation.  No  compressors,  pumps  and  other 
mechanical  support  equipment  are  required. 
Results  of  analytical  studies  and  model  testing  are 
presented  to  indicate  the  effectiveness  of  the 
system.  ( See  also  W7 1  - 1 2588 )  ( Misra-PAI ) 
W71-13078 


PNEUMATIC  BARRIERS  FOR  OIL  CONTAIN- 
MENT UNDER  WIND,  WAVE,  AND  CURRENT 
CONDITIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

David  R.  Basco. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  D.C.,  June   15-17,   1971. 

Washington,  D.C.,  American  Petroleum  Institute 

1971. p.  381-391,  I  I  fig,  1  tab,5ref. 

Descriptors:    Water    pollution    control,   Oil,    Oily 
water,  'Barriers,  'Currents  (Water),  Model  stu- 
dies, Ocean  waves,  'Oil  wastes. 
Identifiers:  Oil  spills.  Oil  slicks,  'Containment,  *P- 
neumatic  barriers.  Air  bubble  generated  currents. 

The  results  of  an  experimental  laboratory  study  of 
the  pneumatic  barrier  for  containment  of  oil  have 
been  presented.  Both  the  fluid  mechanics  of  air 
bubble  generated  currents  and  their  effectiveness 
for  containing  oil  under  wind,  wave,  and  current 
loadings  were  investigated.  The  bubble-generated 
current  has  been  found  to  provide  an  effective 
means  of  containing  oil  on  water.  However,  under 
strong  currents  (2  knots)  or  breaking  wave  condi- 
tions, large  quantities  of  air  are  required  and  the  in- 
crease in  power  requirements  may  prove  the 
system  uneconomical  for  some  applications.  Con- 
sequently, use  of  the  pneumatic  barrier  to  prevent 
oil  spreading  on  water  is  recommended  for  pro- 
tected areas  with  low  (below  1.0  knot)  currents 
(See  also  W7  I- 12588)  (Misra-PAI) 
W71-13079 


THEORETICAL  AND  EXPERIMENTAL 
EVALUATION  OF  OIL  SPILL  CONTROL 
DEVICES, 

Poseidon  Scientific  Corp. 

Wilbur  Marks,  Gunther  R.  Geiss,  and  Julius 

Hirshman. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June   15-17,   1971. 

Washington,  DC,  American  Petroleum  Institute 

1971.  p.  393-404,  5  fig. 

Descriptors:   Oil,   Water   pollution   control,   Oily 

water,    'Barriers,    Mathematical    models,    Loads 

(Forces),  Structural  analysis,  Failures,  Evaluation, 

♦Oil  wastes. 

Identifiers:     Oil     spills,     'Containment    devices, 

•Booms. 

Description  is  given  of  the  first  phases  of  a  program 
aimed  at  providing  a  means  for  evaluation  of  exist- 
ing oil  containment  devices  (booms,  barriers,  etc.) 
and  for  improving  basic  design  through  variation  of 
geometric  and  physical  parameters.  A  mathemati- 
cal/computer model  is  derived  that  describes  the 
behaviour  (forces  and  motions)  of  a  spill  control 
device  in  given  environmental  conditions  of  wind, 
current,  and  waves,  and  specified  deployment  con- 
figuration. The  results  of  evaluation  of  14  booms  in 
terms  of  probability  of  mechanical  (structural)  and 
spill-control  failure  are  discussed  in  general  terms, 
as  are  the  results  of  model-tank  tests  aimed  at  ob- 
taining data  for  comparative  evaluation  of  booms 
and  for  validating  and  improving  the  analytical 
model.  (See  also  W71-12588)  (Misra-PAI) 
W71-13080 


STUDY  OF  EQUIPMENT  AND  METHODS  FOR 
REMOVING  OR  DISPERSING  OIL  FROM 
OPEN  WATERS, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 

C.  H.  Henager,  P.  C.  Walkup,  J.  R.  Blacklaw,  and  J 

D.  Smith. 

In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  DC,  June   15-17,   1971. 
Washington,  D.C.,  American  Petroleum  Institute 
1 97 1 .  p  405-4 1 4,  1  fig,  3  tab,  9  ref. 

Descriptors:  Oil,  Oily  water,  Water  pollution  con- 
trol, 'Dispersion,  'Burning,  Cost-benefit  analysis. 
Balance  of  nature,  Toxicity,  Evaluation,  *Oii 
wastes. 

Identifiers:  'Oil  removal,  Containment  booms, 
Removal  rate.  Cost  effectiveness. 

A  cost  effectiveness  analysis  has  been  presented  for 
equipment,  materials  and  techniques  applicable  to 
the  removal  or  dispersal  of  spilled  oil  from  U.S. 
Navy  oilers  and  gasoline  tankers  on  open  waters. 
Effectiveness  parameters  considered  are:  oil 
product  types  (JP-5,  Distillate  Fuel,  Navy  Special 
and  Bunker  C),  range  of  spill  locations  (3  and  12 
miles  from  shore)  and  varying  spill  sizes  (2,700  gal 
270,000  gal,  and  6,750,000  gal).  Criteria  for 
evaluation  of  systems  under  the  above  parameter 
situations,  formulated  for  presently  available 
equipment  and  materials,  include:  completeness  of 
oil  removal;  hazard  and  pollution;  use  in  limited  ac- 
cess areas;  sensitivity  to  expected  environmental 
factors;  sensitivity  to  temperature  extremes;  toxici- 
ty to  marine  life;  and  system  availability.  The  three 
most  cost  effective  systems  were  found  to  be  burn- 
ing, dispersing,  and  mechanical  skimming.  Con- 
sidering system  applicability  to  various  products 
and  the  requirements  of  rate  of  removal  for  massive 
spills,  the  most  practical  system  with  a  favorable 
cost  effectiveness  ratio  was  found  to  be  dispersing. 
This  is  followed  by  dispersing  plus  a  containment 
boom.  Burning  agents  directly  applied  to  the  spill, 
though  limited  in  applicability,  were  found  to  be 
the  third  best  system  in  terms  of  cost  effectiveness 
(See  also  W71-12588)  (Misra-PAI) 
W71-13081 


SOME  EFFECTS  OF  OIL  POLLUTION  IN  MIL- 
FORD  HAVEN,  UNITED  KINGDOM, 

Field  Studies  Council,  Pembroke  (England)    Oil 
Pollution  Unit. 
E.  B.  Cowell. 
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In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  D.C.,  June  15-17,  1971. 
Washington,  D.C.,  American  Petroleum  Institute, 
1 97 l.p  429-436,  5  fig,  37  ref. 

Descriptors:    Water    pollution    effects.    Oil,    Oily 

water,      'Detergents,      *Emulsifiers,      'Toxicity, 

'Dispersion,  Oil  industry,  'Balance  of  nature.  Salt 

marshes,    On-site    tests,    Laboratory    tests,    *Oil 

wastes. 

Identifiers:  Oil  spills,  'Milford  Haven,  'Refinery 

discharges,  Rocky  shores,  Long  term  effects. 

Research  on  the  biological  effects  of  oil  pollution 
and  detergent  cleaning  operations  within  the  port 
of  Milford  Haven  is  described.  Observations  made 
on  accidental  spillages,  experimental  field  spillages 
and  laboratory  investigations  confirm  that  both  salt 
marsh  communities  and  rocky  shores  do  normally 
recover  from  oil  pollution  accidents  but  that  shore 
cleaning  with  emulsifiers  can  do  serious  damage  if 
misused,  although  recovery  follows.  The  effects  of 
some  new  emulsifiers  which  are  up  to  1000X  less 
toxic  are  discussed.  Chronic  pollution  damage  from 
refinery  discharges  has  been  identified  both  in  Mil- 
ford  Haven  and  elsewhere,  but  it  has  been  shown 
that  these  effects  are  eliminated  if  the  outfall  pipes 
are  located  offshore  in  locations  of  good  dispersion 
and  currents.  Long  term  surveys  reveal  no 
widespread  long  term  damage  to  fauna  and  flora  of 
Milford  Haven  attributable  to  the  development  of 
the  oil  port.  (See  also  W7I-I2588)  (Misra-PAI) 
W71-I3083 


THE  INFLUENCE  OF  OIL  AND  DETERGENTS 
ON  RECOLONIZATION  IN  THE  UPPER  IN- 
TERTIDAL  ZONE, 

University  of  Southern  California,   Los  Angeles. 

Allan  Hancock  Foundation. 

Dale  Straughan. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June   15-17,   1971. 

Washington,  D.C.,  American  Petroleum  Institute, 

1 97  l.p  437-440,  4  tab,  5  ref. 

Descriptors:  Water  pollution  effects,  Oil,  Oily 
water,  'Detergents,  'Intertidal  areas,  'Algae, 
Asbestos,  Laboratory  tests,  'Oil  wastes,  Water  pol- 
lution control. 

Identifiers:  Oil  spills,  'Oil  dispersants,  'Intertidal 
organisms,  'Recolonization,  Recovery,  C.  fissus, 
Chthamalus. 

This  paper  presents  the  first  in  a  series  of  experi- 
ments designed  to  investigate  the  problem  of 
recovery  in  the  upper  intertidal  zone  after  an  oil 
spill.  Data  on  the  effects  of  oil,  and  oil  and  disper- 
sants on  recolonization  are  presented.  These  ex- 
periments were  conducted  on  relatively  small  iso- 
lated asbestos  surfaces.  Recolonization  of  these 
asbestos  fouling  plates  treated  variously  with  oil 
and  detergents  was  found  to  be  dependent  on  the 
season  of  the  year.  The  presence  of  oil  favored  C. 
fissus  settlement  but  retarded  algal  settlement.  (See 
also  W7I-I2588)  (Misra-PAI) 
W7I-I3084 


SOURCES  AND  BIODEGRADATION  OF  CAR- 
CINOGENIC HYDROCARBONS, 

Scripps  Institution  of  Oceanography,  San  Diego, 

Calif. 

Claude  E.  ZoBell. 

Joint  Conference  on  Prevention  and  Control  of  Oil 

Spills,  Washington,  DC.  In:  June    15-17,    1971. 

Washington,  DC,  American  Petroleum  Institute, 

197  l.p  44 1 -45 1.8  tab,  2  fig,  1 07  ref. 

Descriptors:  'Water  pollution  sources,  'Oil, 
'Biodegradation,  'Synthesis,  'Metabolism,  Marine 
bacteria.  Algae,  Marine  animals,  'Oil  wastes, 
Water  pollution  control. 

Identifiers.  'Oil  spills,  'Carcinogenic  hydrocar- 
bons, 'Biosynthesis,  Combustion  products. 

Carcinogenic  hydrocarbons  (CHC)  are  widely  dis- 
tributed in  air,  soil,  marine  mud,  water,  oils 
(vegetable  as  well  as  mineral),  and  other  materials. 
Most  organisms  appear  to  contain  little  or  no  CHC, 


but  from  1  to  more  than  1 ,000  g/kg  has  been  de- 
tected in  certain  plants  and  animals.  A  major 
source  of  CHC  is  the  combustion  or  pyrolysis  of 
carbonacious  materials,  including  fossil  fuels,  or- 
ganic refuse,  forest  fires,  etc.  Airborne,  liquid,  or 
solid  pollutants  tend  to  find  their  way  into  soil, 
streams,  lakes,  and  the  sea.  Pertinent  to  the 
problem  of  oil  spills  is  the  quantity  of  CHC  con- 
tributed by  such  spills  as  compared  with  that  from 
aerial  transport,  terrestrial  drainage,  biosynthesis 
of  CHC,  and  other  sources.  Evidence  is  presented 
for  the  synthesis  of  carcinogenic  hydrocarbons  by 
various  species  of  bacteria,  algae,  and  higher 
plants.  Although  some  may  be  retained  by  their  tis- 
sues, a  good  many  animals  metabolize  various  CHC 
and  excrete  the  oxidation  products.  In  most  aquatic 
environments  as  well  as  in  moist  aerobic  soil,  bac- 
teria bring  about  degradation  of  CHC.  (See  also 
W7 1-1 2588)  (Misra-PAI) 
W71-13085 


CLEANING  AND  REHABILITATION  OF  OILED 
SEABIRDS, 

Goteborg  Univ.  (Sweden). 

Goran  Odhan. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June   15-17,   1971. 

Washington,  D.C.,  American  Petroleum  Institute, 

1 97 1 ,  p  453-456.  4  fig,  2  tab,  5  ref. 

Descriptors:  Oil,  Oily  water,  Water  pollution  ef- 
fects, 'Detergents,  'Cleaning,  'Water  birds,  Water 
pollution  control,  'Oil  wastes. 
Identifiers:   'Seabirds,  Plumage,  Wax,   'Cleaning 
agents,  'Larodan  127,  Chemical  composition. 

The  water  repellant  property  of  the  plumage  of  the 
seabirds  depends  upon  the  texture  of  the  feathers 
and  the  presence  of  a  water-proofing  wax  produced 
by  the  preen  gland  at  the  bird's  rear.  Oil  has  been 
found  to  impair  two  important  qualities  of  the  plu- 
mage: water  repellency  and  heat  insulation.  When 
detergents  are  used  to  wash  oiled  seabirds  the  natu- 
ral feather  wax  is  removed.  To  overcome  this 
problem  a  new  cleaning  agent,  Larodan  127,  was 
formulated.  This  cleaning  agent  consists  of  a 
crystalline  dispersion  of  hydrophilic  lipid  crystals  in 
water  with  unit  wax  embedded,  in  the  crystal 
matrix.  The  formation  of  lipid  crystal  dispersion 
and  its  structure  and  properties  are  described.  (See 
also  W7 1-1 2588)  (Misra-PAI) 
W7 1-1  3086 


INITIAL  AGING  OF  FUEL  OIL  FILMS  OF  SEA 
WATER, 

Virginia  Inst,  of  Marine  Science. 

Craig  L.  Smith,  and  William  G.  Maclntyre. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June    15-17,   1971. 

Washington,  D.C.,  American  Petroleum  Institute, 

1 97 1 ,  p  457-46 1 .  6  fig,  3  tab,  2  ref. 

Descriptors:    Oil,    'Oil-water    interfaces,    'Films, 
•Aging    (physical),    'Weathering,    'Evaporation, 
'Solubility,     Biodegradation,     Laboratory     tests, 
•Volatility,  Water  pollution  control,  Oil  wastes. 
Identifiers:  Oil  spills.  Oil  slicks.  Dissolution. 

The  process  of  aging  or  weathering  of  nos.  2,  4,  and 
6  fuel  oil  films  on  sea  water  has  been  studied  both 
in  laboratory  apparatus  and  at  sea.  Loss  of  oil  com- 
ponents by  evaporation  and  dissolution  was  con- 
sidered to  be  the  main  mechanism  of  the  initial 
weathering.  The  rates  of  evaporation  of  each  oil 
type  and  comparison  of  relative  importance  of 
evaporation  and  dissolution  are  reported.  During 
the  initial  weathering  period,  the  rate  of  evapora- 
tive loss  of  weight  of  a  given  fuel  oil  was  found  to  be 
proportional  to  the  percentage  of  volatile  com- 
pounts  (i.e.  with  boiling  points  less  than  270C)  in 
the  oil.  The  experiment  showed  that  the  medium 
molecular  weight  aromatic  hydrocarbons  comprise 
the  greatest  proportion  of  the  dissolved  compound 
in  seawatcr.  Predominant  are  the  methyland  the 
dimcthyl-ncphthalcncs.  The  dissolution  of  the 
lower  molecular  weight  aromatics  seems  to  be  off- 
set by  their  high  rates  of  evaporation,  while  the 


high  molecular  weight  aromatics  are  limited 
their  solubility.  At  sea,  the  onset  of  whitecappi 
and  breaking  waves  was  shown  to  produce  large : 
celerations  of  evaporation  loss  of  compounds  wi 
boiling  points  less  than  270C.  (See  also  W7 
12588)  (Misra-PAI) 
W7 1-1  3087 


A  DISCUSSION  OF  THE  FUTURE  OIL  SPII 
PROBLEM  IN  THE  ARCTIC, 

Coast  Guard,  Washington,  DC  Office  of  Resear 

and  Development. 

J.  L.  Glaeser. 

In:  Joint  Conference  on  Prevention  and  Control ' 

Oil  Spills,  Washington,  DC,  June   15-17,   197 

Washington,  D.C.,  American  Petroleum  Institui 

1 97 l,p  479-484.  6  fig,  23  ref 

Descriptors:  Water  pollution  control,  'Arctic,  '0 
fields,  'Pipelines,  Oil,  'Biodegradation,  'Absor 
tion,  'Dispersion,  'Aging  (Physical),  Balance 
nature.  Oil  wastes. 
Identifiers:  'Oil  spills. 

The  causes  and  effects  of  potential  pollutic 
problems  associated  with  oil  production  in  the  Ar 
tic  regions  are  discussed.  An  oil  spill  on  water  su 
face  is  subject  to  several  natural  processes:  dispe 
sion,  evaporation,  solution,  absorptio 
biodegradation,  and  ultra-violet  oxidation.  Tl 
relative  effect  of  each  process  is  discussed  on  tr 
basis  of  the  results  of  the  U.S.  Coast  Guard's  Arct 
Oil  Spill  Test  Program.  The  results  of  oil  spreadir 
experiments  on/under  ice  and  on  water  ai 
presented.  The  results  of  physical  and  chemic 
analyses  of  oil  samples  aged  in  Arctic  environmei 
are  also  given.  (See  also  W7 1  - 1 2588 )  (Misra-PAI 
W7 1-1  3088 


EFFECTS  OF  EXPOSURE  TO  OIL  ON  MYT 
LUS  CALIFORNIANUS  FROM  DIFFERENT  LC 
CALITIES, 

University  of  Southern  California,  Los  Angele 

Allan  Hancock  Foundation;  and  Humboldt  Stat 

Coll.,  Areata,  Calif.  Dept.  of  Biology. 

Robert  Kanter,  Dale  Straughan,  and  William  N. 

Jessee. 

In:  Joint  Conference  on  Prevention  and  Control  c 

Oil  Spills,  Washington,  D.C.,  June    15-17,   1971 

Washington,  D.C.,  American  Petroleum  institute 

1971,  p  485-488.  2  fig,  4  ref. 

Descriptors:    Water    pollution    effects.    Oil,    Oil 

water,  'Mussels,  'Mortality,  Laboratory  tests,  On 

site  data  collection.  Oil  wastes. 

Identifiers:      Oil      seepage,      *M.      californianus 

'Tolerance. 

The  results  of  the  first  two  of  a  series  of  experi 
merits  in  a  study  to  determine  if  organisms  exposec 
to  natural  oil  seepage  have  a  higher  tolerance  to  ; 
spill  of  similar  crude  oil  than  organisms  that  havi 
not  been  exposed  to  similar  seepage  are  presented 
Mytilus  californianus  from  different  localitie: 
among  the  California  Coast  were  exposed  to  vary 
ing  crude  oil  concentrations  in  the  laboratory.  Th< 
data  shows  a  higher  tolerance  to  oil  in  M.  californi 
anus  from  a  natural  oil  seep  area  than  in  those  frorr 
non-oil  seep  areas.  There  is  also  a  differem 
tolerance  to  oil  between  M.  californianus  from  dif- 
ferent non-oil  seep  areas.  (See  also  W7 1 -1 2588; 
(Misra-PAI) 
W7 1-13089 


AN  INTEGRATED  PROGRAM  FOR  OIL  SPILL 
CLEANUP, 

Esso  Research  Centre,  Abingdon  (England);  Esso 

Petroleum  Co.  Ltd . ,  London  ( England ). 

W.  E.  Belts,  H.  I.  Fuller,  and  H.  Jagger. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  DC,  June   15-17,   1971. 

Washington,  DC,  American  Petroleum  Institute, 

1 97 1,  p  497-504.  3  fig,  10  ref. 

Descriptors:    Water    pollution    control,   Oil,   Oily 
water,  Water  pollution  treatment,  'Administrative 
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igencies,    *Local    governments,     *Oil    industry. 
Manning,  Oil  wastes. 

dentifiers:    'Oil    spills,    'Contingency    planning, 
,'nited  Kingdom. 

i  discussion  is  given  of  the  necessary  requirements 
f  an  integrated  program  for  dealing  with  oil  spills 
n  water.  Such  a  program  necessarily  involves  a 
esignated  administrative  organization,  sound  con- 
ngency  planning,  pre-selection  of  equipment  and 
laterials  to  cover  a  range  of  techniques,  and  a 
^cognition  of  the  importance  of  flexibility  so  that 
le  proper  combination  of  techniques  can  be  com- 
ined  into  the  optimum  operation  to  meet  the  spe- 
al  circumstances  of  each  individual  spill.  This 
lilosophy  is  illustrated  by  a  description  of  the  ad- 
inistrative  organization  in  the  United  Kingdom  at 
intra!  and  local  government  level,  by  the  contin- 
mcy  planning  of  one  of  the  major  oil  companies, 
id  by  the  different  combinations  of  confinement, 
moval,  and  other  techniques  that  have  proved  ap- 
opriate  in  Europe  for  water  surfaces  ranging 
sm  streams  to  seas.  (See  also  W71-12588) 
rfisra-PAI) 
71-13090 


VALUATION  OF  SELECTED  EARTHMOVING 
JUIPMENT  FOR  THE  RESTORATION  OF 
IL-CONTAMINATED  BEACHES, 

KS  Research  Co.,  San  Mateo,  Calif. 

mes  D.  Sartor  and  Carl  R.  Foget. 

:  Joint  Conference  on  Prevention  and  Control  of 

1  Spills,  Washington,  DC,  June   15-17,   1971. 

ashington,  D.C.,  American  Petroleum  Institute, 

71,  p  505-522.  20  fig,  12  tab,  11  ref. 

tscriptors:    Oil,    'Beaches,    *Sands,    'Cleaning, 
arth     handling     equipment,     'Cost     analysis, 
aluation.  On-site  tests,  Water  pollution  control, 
I  wastes. 
:ntifiers:  *Oil  spills,  'Beach  restoration. 

e  findings  have  been  reported  of  a  study  to  eval- 
te  the  use  of  selected  earthmoving  equipment  in 
■contaminated  beach  restoration  operations. 
scifically,  the  objectives  of  the  study  were:  to 
ermine  modifications  and  cost  required  to  im- 
»ve  capacity  of  selected  equipment;  to  develop 
timum  operating  procedures  for  each  method;  to 
ermine,  through  field  tests,  the  operating  cost  of 
:h  method.  The  first  phase  of  the  study  entailed 
iew  of  procedures  utilized  in  previous  beach 
toration  operations  and  survey  of  the  commer- 
lly  available  earth  moving  equipment.  In  the 
ond  phase  full  scale  tests  were  conducted  to 
nonstrate  the  restoration  procedures  developed 
I  to  determine  the  efficiency  of  each 
cedure/equipment.  The  oil  removal  effective- 
s  was  greater  than  98%  for  all  restoration 
cedures.  The  highest  effectiveness  was  achieved 
ig  the  motorized  grader  and  motorized  elevating 
iper  working  in  combination.  The  tracked  front 
loaders  were  least  effective.  On  beaches  pos- 
ing low  shear  strength,  flotation  tires  or  steel- 
ed half-tracks  on  the  motorized  grader  and  a 
-self-propelled  elevating  scraper  with  a  tracked 
ne  mover  should  be  used.  (See  also  W7I- 
88)(Misra-PAI) 
1-13091 


)TH  FLOTATION  CLEANUP  OF  OIL-CON- 
HINATED  BEACHES, 

-Lab,  Inc.,  Springfield,  Va.  Meloy  Labs. 

th  D.  Gumtz,  and  Thomas  P.  Meloy. 

loint  Conference  on  Prevention  and  Control  of 

Spills.  Washington,  D.C.,  June   15-17,   1971. 

ihington,  D.C.,  American  Petroleum  Institute, 

I,  p  523-53 1.2  fig,  6  tab. 

criptors:  Oil,  'Beaches,  'Sands,  'Froth  flota- 
,  'Cleaning,  Feasibility  studies.  Model  studies, 
lamation.  Water  pollution  control,  'Oil  wastes.' 
tifiers:  Oil  spills.  Oil-contaminated  beaches. 

jits  are  presented  of  laboratory  studies  and 
onstration  studies  of  froth  flotation  scheme, 
objectives  of  the  laboratory  studies  were  to 


show  the  feasibility  of  flotation  cleaning  of  oil  con- 
taminated beach  sand  and  to  develop  a  quantitative 
method  for  measuring  oil  contamination  levels. 
The  demonstration  studies  were  conducted  with  a 
30  tons  per  hour  froth  flotation  plant.  The  essential 
elements  of  plant  operation  were:  a  froth  flotation 
machine,  belt  feeder,  oil  recovery  tank,  process 
water  pump,  water  supply,  elevating  scraper,  and 
front  end  loader.  Demonstrations  ranged  from 
nominal  runs  with  feed  rate  of  30  tons  per  hour  and 
oil  concentrations  of  0.5%  to  one  run  at  60  tons  per 
hour  and  another  with  an  oil  concentration  ap- 
proaching 3%.  The  demonstrations  served  to  show 
that  the  froth  flotation  is  an  adequate  cleaning 
procedure  without  recourse  to  an  auxiliary 
scrubbing  operation.  (See  also  W71-12588) 
(Misra-PAI) 
W7 1-1 3092 


A  HOT  WATER  FLUIDIZATION  PROCESS  FOR 
CLEANING  OIL-CONTAMINATED  BEACH 
SAND, 

California  Univ.,  Santa  Barbara;  and  Standard  Oil 

Co.  of  California,  San  Francisco. 

Paul  G.  Mikolaj  and  Edward  J.  Curran. 

In:  Joint  Conference  on  Prevention  and  Control  of 

Oil  Spills,  Washington,  D.C.,  June   15-17,   1971. 

Washington,  D.C.,  American  Petroleum  Institute 

1 97 l.p  533-539.  3  fig,  1  tab,  8  ref. 

Descriptors:  Oil,  'Beaches,  'Sands,  Water  pollu- 
tion sources,  'Cleaning,  'Feasibility  studies,  Model 
studies.  Separation  techniques,  Water  pollution 
control,  Oil  wastes. 

Identifiers:  'Oil  spills,  'Fluidization  process, 
'Beach  cleaning. 

A  pilot  device  capable  of  cleaning  one  ton  per  hour 
of  oil-contaminated  beach  sand  was  built  and 
tested.  The  processing  scheme  was  a  variation  of 
the  hot  water  method  used  in  the  Athabasca  Tar 
Sand  Deposits  and  utilized  liquid  fluidization  to  ef- 
fect the  soil-sand  separation.  Tests  performed  with 
a  sand  mixture  containing  1  to  2  percent  of  a  23 
deg  API  crude  oil  showed  that  upwards  of  95  per- 
cent of  the  oil  could  be  removed.  Operation  with  a 
14  deg  API  residual  oil  was  less  satisfactory.  The 
hot  water  fluidization  process  is  judged  to  be  a 
technically  feasible  concept  although  there  appear 
to  be  definite  limitations  as  to  the  general  applica- 
bility. These  limitations  are  concerned  primarily 
with  the  range  of  sand  particle  sizes  that  can  be 
fluidized  without  excessive  elutriation.  Additional 
experimentation  is  needed  to  further  delineate  the 
range  of  potential  application.  (See  also  W71- 
12588)  (Misra-PAI) 
W71-13093 


THE  STATE'S  ROLE  IN  OIL  SPILL  CLEANUP, 

Epro  Oceanographic  Inst.,  and  Marsan  Corp.,  El- 
gin, III. 

John  D.  Harper. 

In:  Joint  Conference  on  Prevention  and  Control  of 
Oil  Spills,  Washington,  D.C.,  June   15-17,   1971. 
Washington,  D.C.,  American  Petroleum  Institute 
1971, p  541-544.  lOref. 

Descriptors:  Water  pollution  control.  Oil,  Water 
pollution  sources,  'Oily  water,  'Federal  govern- 
ment, 'State  governments,  Water  pollution  treat- 
ment. Interagency  cooperation,  Government 
finance.  Local  governments.  Oil  wastes. 
Identifiers:  'Oil  spills,  'Contingency  planning,  'Oil 
spill  cleanup. 

With  the  policy  of  the  Federal  Government  to 
respond  generally  to  oil  and  hazardous  material 
spills  beyond  the  response  capability  of  state  and 
local  governments,  it  has  become  necessary  for  the 
Fifty  States  and  other  governmental  units  to  initiate 
measures  whereby  Strike  Forces  can  be  deployed 
by  the  states  to  contain  and  recover  the  numerous 
minor  oil  and  hazardous  material  spills  that  increas- 
ingly occur.  Since  the  states  and  local  governments 
provide  police  and  fire  protection  for  their  citizens, 
they  are  now  being  asked  to  furnish  a  capable  team 
of  trained  personnel  with  necessary  equipment  to 


safeguard  the  environment  from  oil  and  hazardous 
material  spills.  The  states  and  local  governments 
a.re.  'ncreas'ngly  being  burdened  with  fiscal  respon- 
sibilities in  excess  of  revenues  for  the  services  they 
provide  their  citizens.  This  could  be  one  area  where 
the  Federal  Government  could  work  in  partnership 
with  the  state  and  local  governments  by  providing 
financial  assistance.  (See  also  W71-12588)  (Misra- 
PAI) 
W7 1-1 3094 


06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  of  Planning 


FITTING      METHODS      FOR      CONCEPTUAL 
CATCHMENT  MODELS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  02A. 

W71-12257 


RUNOFF  EVALUATION  AND  STREAMFLOW 
SIMULATION  BY  COMPUTER, 

Corps  of  Engineers,  Portland,  Oreg. 

For  primary  bibliographic  entry  see  Field  02E 

W71-12289 


NEW  CONCEPT  FOR  MANAGING   AQUATIC 
LIFE  SYSTEMS, 

Virginia   Polytechnic   Institute   and    State    Univ., 

Blacksburg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  06B 

W71-I2305 


STOCHASTIC  OPTIMIZATION  AND  SIMULA- 
TION TECHNIQUES  FOR  MANAGEMENT  OF 
REGIONAL  WATER  RESOURCE  SYSTEMS 
(VOLUME  I),  INTRODUCTION. 

Texas  Water  Development  Board,  Austin,  Texas; 
and  Water  Resources  Engineers,  Inc.,  Walnut 
Creek,  Calif. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  937,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Texas  Water  Development  Board 
Report  No  131,  July  1971.  129  p,  63  fig,  17  tab,  23 
ref.  OWRR  Project  CI  68 1  (No  3 156)  ( 1 ). 

Descriptors:  'Planning,  Water  resources  develop- 
ment, 'Optimum  development  plans,  Model  stu- 
dies, 'Stochastic  hydrology,  Management,  'Opera- 
tions research,  'Systems  analysis,  Networks, 
'Simulation  analysis,  'Optimization,  Linear  pro- 
gramming, Sampling. 

This  research  product  defines  a  methodology  for 
finding  an  optimal  (most  reasonable)  staging  plan 
for  implementing  a  multibasin  water  resource 
system-a  system  that  must  meet,  with  an  optimal 
level  of  shortages,  prespecified  but  highly  variable 
demands  for  water  that  increase  over  time-a 
system  such  as  the  proposed  Texas  Water  System. 
The  methodology  explicity  evaluates  the  impact 
that  stochastic  variability  of  the  meteorologic  vari- 
ables and  uncertainty  in  the  remaining  variables 
have  on  determining  ( 1 )  which  of  an  over-specified 
set  of  reservoirs  and  pump-canals  should  be  con- 
structed, (2)  how  large  each  of  the  reservoirs  and 
pump-canals  should  be  at  various  points  on  the  de- 
mand build-up  curve,  and  ( 3 )  how  the  resulting  op- 
timized system  should  be  operated  both  during  and 
after  the  period  in  which  facilities  are  being  added 
or  increased  in  size,  to  minimize  the  present  worth 
of  their  construction  costs,  expected  operation 
costs,  and  expected  penalty  costs  incurred  for  de- 
mands not  met.  The  methodology  is  designed  to 
analyze  a  problem  on  a  monthly  basis  using  histori- 
cal or  stochastic  hydrologic  input  data  sequences,  a 
specified  demand  build-up  period,  and  an 
economic  life  as  identified  by  the  user.  (See  also 
W7 1-1 2326  and  W7 1-1 2327)  (Weiss-TWDB) 
W71-12325 
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STOCHASTIC  OPTIMIZATION  AND  SIMULA- 
TION TECHNIQUES  FOR  MANAGEMENT  OF 
REGIONAL  WATER  RESOURCE  SYSTEMS 
(VOLUME  II),  (PROGRAM  DESCRIPTIONS). 

Texas  Water  Development  Board,  Austin,  Texas; 
and  Water  Resources  Engineers,  Inc.,  Walnut 
Creek,  Calif. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  938,  $6.00  paper  copy,  $0.95  in 
microfiche.  December  1970,  (IIA-1 1 8p;  IIB-87p; 
HC-99p;  HD-53p;  IIE-lOlp;  HF-69p).  OWRR  Pro- 
jectC-1681  (No3156)(l). 

Descriptors:  *Planning,  Water  resources  develop- 
ment, Optimum  development  plans,  Model  studies, 
Stochastic  hydrology,  'Operations  research, 
Systems  analysis.  Network,  Simulation,  Optimiza- 
tion, 'Linear  programming,  Sampling,  Manage- 
ment, 'Computer  programs. 

The  computer  programs  developed  during  this 
research  are  designed  to  analyze  a  problem  on  a 
monthly  basis  using  historic  or  stochastic  hydrolog- 
ic  input  data  sequences,  a  specified  demand  build- 
up period,  and  an  economic  life  as  defined  by  the 
user.  This  research  is  documented  in  the  following 
separate  reports  comprising  volume  II:  Volume  IIA 
-  SIM  -III  Program  Description;  Volume  IIB  -  FIL- 
LING Program  Description;  Volume  HC  -  AL-ll 
Program  Description;  Volume  IID  -  DEMAND-II 
Program  Description;  Volume  HE  -  SEQUEN-I 
Program  Description;  and  Volume  1IF  -  CAPEX-I 
Program  Description.  (See  also  W71-12325  and 
W71-I2327) 
W71-12326 


STOCHASTIC  OPTIMIZATION  AND  SIMULA- 
TION TECHNIQUES  FOR  MANAGEMENT  OF 
REGIONAL  WATER  RESOURCE  SYSTEMS 
(VOLUME  III),  DATA  MANAGEMENT  AND 
ANALYSIS  PROGRAM  DESCRIPTION. 
Texas  Water  Development  Board,  Austin,  Texas; 
and  Water  Resources  Engineers,  Inc.,  Walnut 
Creek,  Calif. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  939,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  December  1970.  150  p.  OWRR  Pro- 
jectC-1681  (No3156)(l). 

Descriptors:  'Planning,  Water  resources  develop- 
ment, Optimum  development  plans.  Model  studies, 
Stochastic  hydrology,  'Operations  research. 
Systems  analysis,  Network,  Simulation.  Optimiza- 
tion, Linear  programming,  Sampling,  'Manage- 
ment, 'Computer  programs. 

The  programs  documented  here  represent  the 
majority  of  those  computational  and  data  manage- 
ment routines  necessary  to  develop  the  modeling 
input  tapes  used  as  input  to  the  SlM-lll  and  AL-ll 
programs.  The  first  three  programs  contained 
herein,  CURF1T-I1  TAPEWRITE-I1I,  and  PORT- 
GEN-ll  are  improved  versions  of  the  comparable 
programs  used  in  last  year's  research  and  docu- 
mented in  Volume  111  of  'Systems  Simulation  for 
Management  of  a  Total  Water  Resource,'  (See 
W70-095I6).  The  fourth  program,  SETUP-!,  is  a 
new  program  developed  primarily  to  manipulate 
and  analyze  the  stochastic  data  sequences  involved 
in  this  year's  research  activity.  Because  of  the  com- 
plexity of  the  problem  being  analyzed  and  the 
limited  time  span  in  which  to  accomplish  the 
research,  this  program  is  somewhat  problem 
specific.  However,  because  of  the  nature  of  the  set 
of  routines  and  the  manner  in  which  they  were  pro- 
grammed, only  minor  programming  changes  need 
to  be  made  in  order  to  permit  this  set  of  procedures 
to  be  applied  to  other  similar  problems.  (See  also 
W7I-12325and  W7I-I2326) 
W7I-I2327 


James  R.  Owen. 

MS  thesis,  1971 .  204  p,  16  fig,  64  tab,  56  ref,  5  ap- 
pend. OWRR  Project  A-001  -WYO  (39). 

Descriptors:  'Linear  programming,  'Irrigation 
water,  'Budgeting,  'Water  values,  'Demand 
schedule,  Cost  allocation,  Water  costs,  Wyoming, 
Average  costs,  Marginal  costs,  Marginal  produc- 
tivity, Economic  efficiency,  Water  demand,  De- 
mand prices,  Flood  irrigation,  Land  classification, 
Irrigation  efficiency,  Supplemental  irrigation, 
Water  allocation  (Policy),  Irrigation  management, 
Methodology,  Analytical  techniques,  Data  collec- 
tions, Sprinkler  irrigation,  Livestock,  Crops, 
Agricultural  watersheds,  Model  studies. 
Identifiers:  Shadow  prices,  Parametric  pro- 
gramming, Tongue  River  basin  (Wyo).owder  River 
basin  (Wyo),  Clear  Creek  basin  (Wyo),  Demand 
curve,  Consumptive  irrigation,  Marginal  value 
product. 

Budgeting  and  linear  programming  are  used  to  esti- 
mate values  of  irrigation  water.  Using  a  random 
sample  of  ranchers  in  the  Tongue,  Clear  Creek,  and 
Powder  River  Basins  (Wyoming),  interviews  were 
conducted  to  determine  data  for  each  of  their  crop 
and  livestock  operations.  This  data  was  linearly 
programmed  to  maximize  returns  on  this  variable 
set  of  crops  and  livestock,  with  the  amount  of  ir- 
rigation water  kept  constant.  The  amounts  of  ir- 
rigation water  were  then  varied  by  parametric  pro- 
gramming to  establish  a  demand  curve  of  prices 
that  ranchers  would  be  willing  to  pay  for  different 
amounts  of  supplemental  irrigation  water  in  the 
three  basins.  These  'shadow  prices,'  though  not 
marginal  value  products  in  the  strictest  sense,  can 
give  water  management  authorities  an  indication  of 
prices  that  could  be  charged  to  profit  maximizing 
ranchers  for  supplemental  irrigation  water.  A 
detailed  explanation  and  description  of  the 
methodology  of  and  analytical  framework  used  in 
this  study  is  included.  This  paper  contains  56 
references.  (Wade-Wisconsin) 
W71-12335 


CHAPTER  5.  USE  OF  COMPUTER 
TECHNOLOGY  TO  DEVELOP  MATHEMATI- 
CAL MODELS  FOR  NATURAL  BODIES, 

Department    of    Energy,    Mines    and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  02A. 

W71-12352 


BEHAVIOR  OF  WATER  IN  A 

SOUTHWESTERN  IMPOUNDMENT, 

Oklahoma  Univ.,  Norman.  School  of  Engineering 

and  Environmental  Science. 

For  primary  bibliographic  entry  see  Field  02H. 

W71-12422 


ANALYTICAL  RELATIONS  IN  THE  TIME 
FREQUENCY  OF  THE  TOTAL  RIVER  RUNOFF 
AND  ITS  GENETIC  COMPONENTS, 

Vyzkumny   Ustav  Vodohospodarsky,   Prague   (C- 

zechoslovakia). 

For  primary  bibliographic  entry  see  Field  02E. 

W7 1-1 2424 


EVALUATION   OF   A   DIGITAL   CATCHMENT 
MODEL  ON  NEW  ZEALAND  CATCHMENTS, 

Canterbury   Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  07C. 

W7I-1243I 


IDENTIFICATION  OF  MATHEMATICAI 
MODELS  FOR  DO  AND  BOD  CONCENTRE 
TIONS  IN  POLLUTED  STREAMS  FROM  NOIS1 
CORRUPTED  MEASUREMENTS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Efectrici 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W7 1-12452 


A  NOTE  ON  THE  USE  OF  MARKOV  CHAIN 
IN  HYDROLOGY, 

Lancaster    Univ.    Bailrigg    (England).    Dept.    c 

Mathematics. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-12461 


EVALUATION   OF   THE   WORTH    OF    ADDI 
TIONAL  DATA, 

Arizona  Univ.,  Tucson.  Systems  Engineering  an 

Hydrology. 

For  primary  bibliographic  entry  see  Field  07C. 

W7 1-1 2604 


DISPERSION  COMPUTATION  AND  TEMPERS 
TURE  SIMULATION  FOR  THE  CONNECTICU 
RIVER  ESTUARY  BY  MATHEMATICA 
MODEL, 

Geological  Survey,  Hartford,  Conn. 

For  primary  bibliographic  entry  see  Field  05B. 

W7 1-1 2673 


A  DIMENSIONLESS  PARAMETER  STUDY  O 
GROUNDWATER  RECHARGE  I 

OKLAHOMA, 

Oklahoma  Univ.  Research  Inst.,  Norman. 
For  primary  bibliographic  entry  see  Field  02F. 
W71-12697 


A  DISPERSION  MODEL  FOR  A  QUANTITY 
TIVE  STUDY  OF  A  GROUNDWATER  POLLl 
TION  BY  SALT, 

National  School  of  the  Bridges  and  Roads,  Par 

(France). 

For  primary  bibliographic  entry  see  Field  05B. 

W71-12798 


USE  OF  THE  METHOD  OF  STOCHASTIC  AI 
PROXIMATIONS  FOR  ESTIMATING  TH 
PARAMETERS  OF  PROGNOSTIC  EQUATIONS 

Gidromcteorologicheskii  Nauchno-lssledovatelsk 

Tsentr,  Leninggrad  (USSR). 

M.  S.  Fuks-Rabinovich. 

Soviet  Hydrology:  Selected  Papers,  No    1 ,  p4-' 

1970.  6  ref.  Translated  from  Trudy  GMTs,  No  5' 

p  81-85,  1970. 

Descriptors:    'Stochastic    processes,    'Numerici 
analysis,       'Statistical       methods,       *Estimatin| 
Synthetic  hydrology.  Simulation  analysis,  Math< 
matical  studies,  Parametric  hydrology. 
Identifiers:  Stochastic  approximation,  USSR. 

The  system  of  prognostic  equations  used  in  the  ni 
merical  difference  method  of  solution  include 
several  parameters  whose  accuracy  largely  detei 
mines  the  results  of  the  computations.  Thes 
parameters  can  be  both  physical  and  mathematics 
and  it  is  difficult  to  determine  them  a  prioi 
because  of  the  character  of  the  prognostic  fieldi 
The  method  of  stochastic  approximations  can  b 
used  to  estimate  the  unknown  parameters.  Thi 
method  makes  it  possible  to  obtain  optimum  est 
mates  of  the  parameters  on  the  basis  of  a  sma 
number  of  observations.  ( Knapp-USGS ). 
W71-I2814 


IRRIGATION  WATER  VALUES  IN  PORTIONS 
OF  WYOMING'S  TONGUE  AND  POWDER 
RIVER  BASINS:  A  BUDGETING  AND  LINEAR 
PROGRAMMING  ANALYSIS, 

Wyoming  Univ.,  Laramie.  Div.  of  Agricultural 
Economics. 


DESIGNING      RESERVOIRS      WITH      SHORT 
STREAMFLOW  RECORDS, 

Harvard  Univ.,  Cambridge,  Muss.  Div.  of  Engineer- 
ing and  Applied  Physics. 

For  primary  bibliographic  entry  see  Field  08A. 
W7I-I245I 


COMPUTER   ANALYSIS  OF  FLOW  TOWARI 
ARTESIAN  WELLS, 

Kentucky   Univ.,   Lexington.    Dept.   of  Civil   Er 

gineering. 

For  primary  bibliographic  entry  see  Field  02F. 

W7I-1284I 
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HE  OUTLOOK  FOR  WATER-QUALITY, 
UANTITY,  AND  NATIONAL  GROWTH, 

esources  for  the  Future,  Inc.,  Washington,  DC. 

.  Wollman,  and  G.  W.  Bonem. 

lie  Johns  Hopkins  Press,  Baltimore,  Md.,  1971. 

is  p. 

escriptors:  Water  resources  development, 
leviews,  *  Water  demand,  'Water  supply,  'Water 
lality.  Water  pollution  control,  Water  yield, 
ater  users,  Forecasting,  Surveys,  Future  planning 
'rejects). 

systematic  economic  model  for  a  national  water 
rspective  based  on  regional  analyses  is  con- 
ucled.  The  water  supply  is  calculated  at  several 
^els  of  dependable  flow  achieved  by  reservoir 
gulation  for  each  of  twenty-two  water  resource 
;ions.  Regional  requirements  are  projected  to  the 
ar  2020  based  on  high,  low,  and  medium  esti- 
ites  of  population  and  economic  growth.  Three 
emative  programs  are  developed  for  meeting  in- 
:ated  regional  shortages:  minimum  treatment, 
nimum  storage,  and  minimum  cost.  Both  water 
ality  and  quantity  are  emphasized.  By  comparing 
:  impact  on  policy  of  alternative  quality  goals,  it 
shown  how  aesthetic  judgments  can  be  incor- 
rated  into  an  economic  analysis  of  water 
ources.  (Woodard-USGS) 
71-12283 


!W  CONCEPT  FOR  MANAGING  AQUATIC 
FE  SYSTEMS, 

■ginia    Polytechnic    Institute    and    State    Univ., 
icksburg.  Dept.  of  Biology, 
'aims,  Jr. 

irnal  Water  Pollution  Control  Federation,  Vol 
No  1 ,  p  77-82,  January  1 970.  1 2  ref. 

scriptors:  'Evaluation,  'Water  pollution  effects, 
ater  pollution  control,  'Bioassay,  'Bioindica- 
s.  'Regulation,  'Management,  'Water  policy, 
yironmental  effects.  Environmental  sanitation, 
lution  abatement.  Public  health.  Water  alloca- 
l  (Policy),  Water  resources.  Standards,  Warning 
tems.  Water  utilization. 

ntifiers:  'Environmental  management,  *Sur- 
il,  'Human  survival.  Environmental  quality 
itrol.  Recommendations. 

itemporary  environmental  facts  require  a  new 
roach  for  making  full  use  of  natural  ecosystems 
lout  damaging  them.  Such  an  approach  would 
ude:  ( 1 )  prediction  systems  involving  devclop- 
lt  of  improved  bioassay  techniques,  (2)  simula- 
i  techniques  using  scale  and  statistical  models, 

biological  information  systems  for  monitoring 
Hving  water  condition,  (4)  aquiculture 
iniques  for  utilization  of  those  aquatic  systems 
med  impossible  to  restore,  and  (5)  identifica- 

and  consideration  of  environmental  life  sup- 
I  functions  and  their  requisite  components.  Our 
lonse  to  environmental  problems  has  hitherto 
n  almost  entirely  defensive,  and  rather  than 
ondmg  primarily  to  threats,  we  should  be 
ming  constructive  management.  (LeGore- 
ihington) 
1-12305 


I  FEASIBILITY  OF  CENTRALIZED 
NAGEMENT  OF  WATER  RECREATION 
ILITIES  IN  MISSISSIPPI, 

lissippi  State  Univ.,  State  College.  Water 
jurces  Research  Inst. 

Williams,  Jr.,  C.  P.  Cartee,  and  M.  H. 
:how. 

liable  from  the  National  Technical  Information 
ice  as  PB-202  667,  $3.00  in  paper  copy,  $0.95 
nicrofiche.  Completion  Report,  Mississippi 
er  Resources  Research  Institute,  State  College, 
list,  1971.  74  p,  5  fig,  I  I  tab,  10  ref.  OWRR 
ectA-041-MISS(l). 

:riptors:  'Management,  'Recreation,  'Parks, 
issippi,  Recreation  facilities,  'Federal  govern- 


ment, 'State  governments.  Organizations,  Institu- 
tions, Inter-agency  cooperation. 

The  purpose  was  to  evaluate  the  feasibility  of  cen- 
tralized management  of  public  water-based  recrea- 
tion facilities  constructed  by  federal  and  state  agen- 
cies in  Mississippi.  Six  state  and  three  federal  agen- 
cies are  primarily  involved.  Management  of  recrea- 
tion facilities  is  the  major  function  of  only  one 
agency -the  State  Park  System.  Intensity  of 
development,  level  of  operation  and  maintenance, 
etc.,  are  almost  of  the  same  number  as  there  are 
agencies  involved.  Also,  management  philosophies 
and  practices  vary  among  the  agencies.  Some 
charge  entrance  and/or  user  fees  and  others  do  not, 
and  the  nature  and  level  of  funding  are  diverse. 
Based  upon  interviews  with  representatives  of  each 
agency,  analysis  of  available  data,  review  cf  agency 
organization  and  functions,  and  a  survey  of 
management  practices  used  in  other  states,  it  was 
concluded  that  centralized  management  is  feasible 
in  Mississippi.  The  two  major  advantages  that  seem 
apparent  are  greater  overall  efficiency  in  manage- 
ment and  better  use  of  resources  allocated  to 
recreation.  As  a  way  to  achieve  centralized 
management,  it  was  suggested  that  a  State  Depart- 
ment of  Conservation,  recommended  by  a  recent 
Task  Force  on  Government  Efficiency  and  Econo- 
my, be  established  in  modified  form  to  bring  all  of 
the  concerned  state  agencies  under  its  jurisdiction. 
Centralized  management  seems  feasible  and  should 
result  in  greater  recreation  use  and  satisfaction 
with  a  given  level  of  resources  allocated  for  facility 
development  and  management. 
W71-12322 


RECONNAISANCE  STUDY  FINANCE,  OR- 
GANIZATION, MANAGEMENT  NASHUA 
RIVER  WATER  QUALITY  DEMONSTRATION 
PROGRAM, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-12332 


THE  ECONOMICS  OF  WATER  SUPPLY  AND 
QUALITY, 

Harvard  Univ.,  Cambridge,  Mass.  Harvard  Water 

Program. 

For  primary  bibliographic  entry  see  Field  05G 

W7I-I2333 


AN  ANALYSIS  OF  THE  USER  RATES  OF  AND 
PREFERENCES  FOR  THE  WATER-BASED 
RECREATION  RESOURCES  AT  LAKE  MAC- 
BRIDE  STATE  PARK  IN  THE  SUMMER  OF 
1970, 

Iowa  Univ.,  Iowa  City.  Recreation  Education  Pro- 
gram. 
J.  J.  Born. 

MA  thesis  Iowa  University,  Recreation  Education 
Program,  1971.  199  p,  1  fig,  44  tab,  30  ref,  4  ap- 
pend. OWRR  Project  B-017-IA  ( 1 ). 

Descriptors:  'Planning,  'Use  rates,  'Water  de- 
mand, 'Recreation  demand.  Attitudes,  Aesthetics, 
Scenery,  Recreation,  Fishing,  Access  routes.  Boat- 
ing, Campsites,  Camping,  Parks.  Scuba  diving. 
Data  collections,  Sport  fishing.  Water  skiing.  Sur- 
veys, Pricing,  Recreation  facilities.  Water  rates. 
Water  values.  Social  aspects.  Social  participation. 
Cost  allocation. 

Identifiers:  'User  rates,  'User  preferences, 
'Water-based  recreation.  Lake  Macbride  State 
Park  ( Iowa ),  Fees,  Charges. 

Personal  interviews  were  conducted  to  determine 
user  rates  of  and  preferences  for  the  water-based 
outdoor  recreation  facilities  at  Lake  Macbride 
State  Park,  Iowa.  Interviewers  attempted  to  deter- 
mine present  use  of  water-based  recreation  facili- 
ties, socioeconomic  variables,  visitor  opinion 
toward  changes  in  policies,  services  and  facilities, 
monetary  values  placed  on  water  recreation  areas 
and  facilities,  and  the  upper  limits  of  cost  visitors 
would  be  willing  to  pay  for  facilities.  The  study  in- 


dicates that  younger  respondents  were  of  higher 
educational  and  occupational  levels  than  older 
respondents  and  that  time  rather  than  cost  was  the 
limiting  factor  in  the  length  of  stay  and  number  of 
visits-two  factors  which  have  implications  for  fu- 
ture user  preferences.  Most  respondents  were  short 
term  visitors.  The  primary  attraction  for  the  visitor 
appears  to  be  the  prominent  physical  feature  of  the 
area.  Some  visitors  were  willing  to  pay  additional 
fees  for  facilities  or  services.  It  is  recommended 
that  studies  be  conducted  at  regular  intervals  to 
determine  the  interests  and  needs  of  participants 
and  provide  a  rationale  for  fee  charges  and  in- 
creases. There  is  a  detailed  discussion  of  interview 
procedures  and  data  analysis.  (Wade-Wisconsin) 
W71-12334 


UNIQUE  ROLE  OF  WATER  IN  A  DEVELOPING 
ECONOMY, 

Denver  Univ.,  Colo.  Dept.  of  Geography  and  Re- 
gional Development;  and  Tipton  and  Kalmbach, 
Inc.,  Denver,  Colo.  Planning  Div. 
C.  N.  Crain,  and  D.  W.  Grennman. 
Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  95,  No  IR 1 ,  p  79-90,  1 969.  13  ref. 

Descriptors:      'Water      resources      development, 

'Economic  impact,   'Agriculture.  Social  impact. 

Human  population.  Productivity,  Capital  supply, 

Irrigation. 

Identifiers:   'Economic  development,   'Economic 

'take  off,  West  Pakistan,  Indus  Plain  (W  Pakistan), 

Near  East,  South  Asia,  South  America. 

In  most  developing  economies  water  is  in  competi- 
tion with  other  resources  for  development  capital 
and  commonly  earns  a  relatively  low  priority  com- 
pared to  industrial  development.  This  derives  from 
a  mistaken  tendency  of  economists  to  equate  indus- 
trialization with  economic  development  whereas, 
in  fact,  industrialization  is  commonly  a  product  of 
the  economic  development  of  the  primary  agricul- 
tural sectors  which  can  supply  surplus  capital  for 
economic  'take  off.'  The  exploitation  of  primary 
water  resources  is  the  first  step  in  the  development 
of  this  agricultural  sector.  In  West  Pakistan  it  can 
be  demonstrated  that  only  a  small  fraction  of  the 
population  can  be  affected  by  industrial  and  urban 
developments  until  the  agricultural  sector  is  fully 
developed;  a  massive  water  resources  development 
plan  has  been  undertaken  to  supply  irrigation  water 
for  the  Indus  Plain.  When  the  program  of  works  is 
completed  by  1980.  virtually  all  the  water 
resources  of  the  Indus  Basin  will  be  developed  for 
useful  purposes  with  85%  of  West  Pakistan's  oopu- 
lation  benefiting  directly.  (Wade-Wisconsin) 
W71-12339 


SOME     ECONOMIC     ASPECTS     OF     WATER 
QUALITY  ENHANCEMENT, 

Battelle  Memorial  Inst.,  Columbus.  Ohio.  Colum- 
bus Labs. 

For  primary  bibliographic  entry  see  Field  C5G 
W71-12340 


ECONOMIC  IMPACT  OF  POLLUTION  ABATE- 
MENT, 

Federal  Reserve  System,  Washington,  D.C.  Board 

of  Governors. 

For  primary  bibliographic  entry  see  Field  05G 

W71-I2341 


TECHNOLOGICAL  EXTERNALITIES,  OUT- 
DOOR RECREATION,  AND  THE  REGIONAL 
ECONOMIC  IMPACT  OF  CAYUGA  LAKE, 

New  York  State  Coll.  of  Agriculture.  Ithaca.  Dept. 

of  Agricultural  Economics. 

T.  H.  Stevens,  and  R.  J.  Kaltcr. 

New  York  State  College  of  Agriculture,  Ithaca. 

Dept.  of  Agricultural  Economics  Res  3  17    1970  39 

p,  16  tab,  30  ref.  OWRR  Project  B-0 1 4-NY  (1 ). 

Descriptors:  'Environmental  effects,  'Regional 
analysis,   'Economic  prediction,  'Recreation  de- 
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mand.  Forecasting,  Estimated  benefits.  Use  rates, 
Economic  impact,  Direct  benefits.  Indirect 
benefits,  Value,  Pricing,  Demand  schedules 
(Recreation),  Methodology,  Boating,  Fishing, 
Water  pollution  effects. 

Identifiers:  *Cayuga  Lake  (NY),  'Technological 
externalities,  *  Adverse  effects,  Regional  impact. 
Conflicting  uses. 

This  report  attempts  to  predict  the  economic  value 
of  Cayuga  Lake,  New  York,  and  the  regional  im- 
pact of  technological  externalities.  The  value  of 
Cayuga  Lake  to  those  who  use  it  as  a  recreational 
resource  was  determined  by  a  calculation  of  con- 
sumer willingness  to  pay  for  lake  recreation  using 
empirically  determined  demand  functions.  The  re- 
gional economic  impact  of  the  lake  as  a  result  of 
recreation  expenditures  by  persons  outside  the  area 
was  assessed  by  the  use  of  a  regional  multiplier. 
Both  willingness  to  pay  for  lake  recreation  and  re- 
gional impact  of  the  lake  were  projected  for  1970 
and  1985.  An  accurate  prediction  of  possible  exter- 
nality effects  of  thermal  pollution  from  a  proposed 
atomic  power  station  on  the  lake  would  entail  an 
accurate  estimate  of  various  threshold  levels  of 
thermal  pollution  required  to  bring  about  reduc- 
tions in  recreation  demand.  No  data  has  been 
developed  to  estimate  these  threshold  levels,  but 
given  a  25%  decrease  in  the  1985  demand  for  boat- 
ing, regional  employment  would  be  reduced  by  8.5 
man-years,  sales  would  be  decreased  by  $123,000 
and  consumer  willingness  to  pay  values  would  be 
decreased  $125,000,  a  25%  decrease  in  each  of 
these  categories.  (See  also  W7I-I2343  and  W71- 
12344)  (Wade-Wisconsin) 
W71-12342 


RECREATION     DEMAND     FUNCTIONS     AND 
THE  IDENTIFICATION  PROBLEM, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Economics. 

Robert  J.  Kalter,  and  Lois  E.  Gosse. 

Journal  of  Leisure  Research,  Vol  2,  No  I,  p  43-53, 

1970.  2  fig,  20  ref.  OWRR  Project  B-014-NY  ( I ). 

Descriptors:  "Recreation  demand,  'Estimating, 
♦Elasticity  of  demand,  'Equations,  Use  rates, 
Prices,  Costs,  Investment,  Model  studies,  Value, 
Cost  repayment.  Economic  impact. 
Identifiers:  'Identification  problem,  'Transfer 
costs,  'Supply  effects,  'Demand  effects,  Reduced 
form  demand  equations.  Structural  demand  equa- 
tions, Cross  sectional  analysis. 

The  identification  problem  or  the  separation  of 
supply  effects  from  demand  effect,  which  arises  in 
estimating  recreational  demand  functions  is 
discussed.  The  use  of  structural  demand  equations 
rather  than  reduced  form  equations  and  user 
response  models  is  stressed.  It  is  suggested  that  a 
traditional  market  type  demand  equation  be  esti- 
mated for  each  recreational  activity  rather  than 
one  which  is  set  specifically.  A  model  using  cross- 
sectional  data  is  suggested  as  a  solution  to  the 
problem  because  activity  prices  include  'transfer 
cost*  such  as  transportation,  tolls,  time,  etc.,  and  re- 
gional variation  in  supply  can  be  used  with  cross- 
sectional  analysis  as  a  supply  shifter  to  help  identify 
demand  functions.  (Sec  also  W7I-I2342  and  W7  1- 
1 2  344 )  ( Wade-W  isconsin ) 
W7I-I2343 


USER  RESPONSE  IN  OUTDOOR  RECREA- 
TION: A  COMMENT, 

Cornell  Univ.,  Ithaca.  N.Y.  Dcpt.  of  Economics; 
and  Cornell  Univ.,  Ithacs,  N.Y.  Dept.  of  Agricul- 
tural Economics. 
L.  E.  Gosse. 

Journal  of  Leisure  Research,  Vol  2,  No  2,  p  131- 
134,  1970.  2  fig,  I  ref.  OWRR  Project  B-0I4-NY 
(I). 

Descriptors:        'Value,       'Recreation       demand, 

•Recreation  facilities,  Use  rates.  Costs,  Decision 

making. 

Identifiers:  Production  functions. 


'User  Response  in  Outdoor  Recreation:  A  Produc- 
tion Analysis'  by  J  J  Seneca  and  C  J  Cicchetti 
(Journal  of  Leisure  Research,  Vol  1  No  3,  1969),  is 
criticized.  There  'is  a  question  as  to  whether  their 
production  function  for  recreation  sites'  estimates 
capacity  or  use  of  a  recreational  site.  If  it  is  an  esti- 
mate of  capacity,  the  equation  will  be  an  underesti- 
mation of  the  production  function  because  the 
coefficients  are  derived  using  a  sample  rather  than 
potential  visitation.  If  it  is  an  estimate  of  use  it  fails 
to  incorporate  the  cost  component  of  supply.  The 
supply  of  facilities  available  to  a  given  population  is 
dependent  on  costs  such  as  travel  time,  travel  ex- 
penses, or  entrance  fees.  The  supply  curve  slopes, 
with  larger  quantities  supplied  costing  more;  thus 
rather  than  an  increase  in  supply  necessarily  result- 
ing in  a  proportional  increase  in  use,  an  increase  in 
recreation  supply  at  a  distant  point  may  not  result 
in  increased  use.  The  basic  inadequacy  of  the  'user- 
response  model'  is  that  generally  only  public  deci- 
sion-makers are  interested  in  predictions  of  in- 
creased use  of  recreational  sites  generated  by  addi- 
tion of  new  facilities  as  justification  for  allocating 
funds  among  competing  uses.  Value,  together  with 
the  amount,  of  new  participation  is  necessary  for 
investment  decisions.  (See  also  W71-12342  and 
W7 1  - 1 2343 )  (Wade-Wisconsin) 
W71-12344 


ECONOMICS     OF     WASTEWATER     TREAT- 
MENT, 

Texas  Univ.,  Austin.  Dept.  of  Civil  Engineering; 
and  Engineering  Science  of  Texas,  Inc.,  Austin. 
For  primary  bibliographic  entry  see  Field  05  D. 
W71-12345 


WATER  AND  WATER  POLLUTION  HAND- 
BOOK, VOLUME  1. 

For  primary  bibliographic  entry  see  Field  02A. 
W71-12347 


WATER  AND  WATER  POLLUTION  HAND- 
BOOK, VOLUME  2. 

For  primary  bibliographic  entry  see  Field  02A. 
W7I-12355 


ARTIFICIAL    RECHARGE    INVESTIGATIONS 
BY  THE  WATER  RESOURCES  BOARD, 

Water  Resources  Board,  Reading  (England). 
For  primary  bibliographic  entry  see  Field  04B. 
W71-I2416 


BRIGHT,  BREATHING  EDGES  OF  CITY  LIFE 
PLANNING  FOR  AMENITY  BENEFITS  OF 
URBAN  WATER  RESOURCES, 

Moore  (Arthur  Colton)  Associates,  Washington, 

DC. 

Arthur  C.  Moore,  and  Pierre  P.  Childs. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  880,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report  July   15,  1971. 

281  p,  59  fig,  64  ref,  6  append.  OWRR  Project  C- 

2141  (No.  3369)  ( 1 ). 

Descriptors:  'City  planning,  'Water  resources 
development,  'Area  redevelopment,  'Project 
planning,  'Attitudes,  'Creativity,  Urbanization, 
Human  population.  Competing  uses,  Ob- 
solescence, Rehabilitation,  Administrative  agen- 
cies. Recreation,  Transportation,  Design, 
Aesthetics,  Economic  impact.  Legal  aspects.  Politi- 
cal aspects.  Social  aspects. 

Identifiers:  'Waterfront  conversion,  'Planning  ex- 
periences. Waterfront  problems.  Initiative,  Critical 
factors.  Planning  process,  Amenities,  Innovations, 
Washington,  Boston,  Buffalo,  Oakland,  New  Orle- 
ans, Louisville. 

Case  studies  of  the  experience  of  six  cities  in 
planning  and  converting  their  deteriorated 
downtown  waterfronts  to  amenity  uses  are 
presented  and  compared.  Through  analysis, 
problem  constants  are  developed  and  critical  fac- 
tors isolated.   From  this,  a  prototypical  planning 


process  is  derived  to  serve  as  a  guide  in  structuring 
planning  strategies  for  similar  waterfront  conver- 
sions. Planning  innovations  developed  in  the  case 
studies  are  evaluated  and  physical  innovations  are 
proposed  as  a  response  to  problem  conditions  typi- 
cal of  urban  waterfronts. 
W7 1-1 2687 


INSTITUTIONAL  ASPECTS  OF  WATER 
RESOURCES  DEVELOPMENT  -  A  BIBLIOG- 
RAPHY. 

Water  Resources  Scientific  Information  Center, 
Washington,  D.C. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  862,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WRSIC-71-210,  September,  1971. 
287  p,  255  ref. 

Descriptors:  'Institutions,  'Planning,  'Manage- 
ment, 'Water  policy,  'Bibliographies,  'Abstracts, 
Data  storage  and  retrieval,  Publications,  Documen- 
tation, Classification,  Water  resources  develop- 
ment, Legal  aspects,  Economics,  Evaluation. 

This  bibliography  was  retrieved  from  Selected 
Water  Resources  Abstracts,  published  through 
September  1,  1971  (Volume  4,  No.  17),  by  Water 
Resources  Scientific  Information  Center,  of  the  Of- 
fice of  Water  Resources  Research,  U.S.  Depart- 
ment of  the  Interior.  The  publication  contains  255 
abstracts.  Each  bibliography  entry  includes  title, 
author,  source,  descriptors,  identifiers,  abstract, 
and  accession  number.  A  permuted  keywork-in- 
title  index  precedes  the  bibliography. 
W7 1-1 2688 


TECHNIQUES  FOR  MEASURING  PUBLIC 
EVALUATION  OF  RECREATIONAL  VS. 
HYDROELECTRIC  WATER  USE, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg.  Water  Resources  Research  Center. 
J.  A.  Ballweg. 

Available  from  the  National  Technical  Information 
Service  as  PB-202  855,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Virginia  Water  Resources  Research 
Center,  Blacksburg,  Completion  Report,  August 
1971.  14p,  2ref.  OWRR  A-038-VA  ( 1 ). 

Descriptors:  'Attitudes,  'Social  values,  'Recrea- 
tion demand,  'Hydroelectric  power,  Virginia, 
'Recreation,  Evaluation,  'Water  utilization, 
'Competing  uses,  'Water  demand. 
Identifiers:  'Recreation  vs.  hydroelectric  power, 
Roanoke  ( Va). 

Two  techniques  were  employed  to  assess  public  at- 
titudes toward  use  of  water  resources  for 
hydroelectric  and  recreational  purposes.  A  sample 
of  309  households  in  Roanoke,  Va.,  selected  by  the 
cluster  technique,  were  interviewed  in  their  homes. 
On  the  general  question  of  water  use,  employing  a 
Likert  scale,  it  was  found  that  respondents  with 
higher  occupational  positions  and  educational  at- 
tainment were  more  negative  toward  water  related 
questions  than  persons  at  the  opposite  end  of  the 
occupational  and  educational  continuum.  It  was 
also  found  that  younger  respondents  were  more 
negative  than  older  respondents.  The  Likert  scale 
produced  a  reliability  coefficient  of  0.538.  An 
eight-item  Semantic  Differential  scale  was 
developed  to  assess  intensity  of  feeling  toward 
recreational  use  of  water  compared  to  hydroelec- 
tric use.  The  scales  produced  a  reliability  coeffi- 
cient of  0.84  for  the  recreational  statement  and 
0.87  for  the  statement  dealing  with  power.  The 
techniques  appear  to  provide  approaches  for  ex- 
plorations into  characteristics  associated  with  posi- 
tive and  negative  attitudes  toward  various  uses  of 
water  resources.  The  techniques  could  provide 
guidelines  in  attempts  to  gain  support  for  water 
development  and  reclamation  projects 
W7 1- 1  2694 
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SUIDE  LINES  FOR  NEVADA  WATER 
PLANNING. 

Mevada  Div.  of  Water  Resources,  Carson  City. 

Water  for  Nevada,  State  of  Nevada  Water  Planning 
leport  No  1 ,  9  p,  January  1 97 1 .  3  fig. 

)escnptors:  'Nevada,  'Planning,  'Area  develop- 
nent,  'Economic  efficiency,  'Water  resources 
levelopment,  Economic  feasibility,  Future 
ilanning  (Projected),  Long-term  planning,  Census, 
orecasting.  Water  allocation  (Policy),  Arid  lands, 
ocial  function.  Programs. 

mprovements  in  Nevada's  economy  cannot  be 
eparated  from  utilization  of  her  water  resources. 
Tie  complexity  of  the  problem  and  importance  of 
ooperation  with  other  western  states  necessitated 
le  development  of  a  State  Water  Plan  which  will 
nalyze  and  coordinate  those  elements  affecting 
ater  and  related  land  resources.  The  1969  Nevada 
egislature  authorized  a  State  Water  Planning  Pro- 
ram  and  appropriated  funds  to  the  Division  of 
lalet  Resources.  This  paper  outlines  the  basic  ob- 
ctives  of  the  Plan  and  guiding  principles  through 
te  systematic  approach  steps.  There  are  3  basic 
lanning  objectives:  ( 1 )  environmental  quality;  (2) 
:onomic  efficiency;  and  (3)  area  development, 
he  guiding  principles  relate  to  existing  water 
ghts  and  quality  standards,  state  hydrographic 
visions,  utilization  of  new  technical  advances  and 
le  time  span  covered  by  the  plan.  Assumptions 
ilative  to  the  state  and  national  economy  are  out- 
ied.  Plan  formulation  involves  data  collection  and 
-aluation  in  the  following  steps:  resource  invento- 
es,  need  projections,  calculation  of  residual 
:eds,  formulation  of  alternate  plans,  selection  of  a 
lecific  plan.  (Casey-Arizona) 
71-12742 


C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


HE  WATER  QUALITY  CONTROVERSY  IN 
INNESOTA  AND  THE  MARGINAL  COSTS  OF 
LTERNATIVE  LEVELS  OF  WATER  QUALITY 
I  THE  UPPER  MISSISSIPPI  RIVER, 

innesota  Univ.,  Minneapolis.  Dept.  of  Agricul- 

ral  and  Applied  Economics. 

ir  primary  bibliographic  entry  see  Field  05G. 

71-12331 


ATER  AS  A  CONSUMER  COMMODITY, 

Tinney,  and  J.  O'Riordan. 

urnal  of  Soil  and  Water  Conservation,  p   103- 

6,  May-June  1971.22ref. 

sscriptors:  'Elasticity  of  demand,  'Water  values, 
xonomic  efficiency,  'Pricing,  Water  rates,  Mar- 
tal  costs,  Average  prices,  Average  cost.  Resource 
ocation,  Water  costs,  Welfare  (Economics), 
ater  law,  Water  allocation  (Policy),  Intangible 
nefits.  Water  demand,  Decision  making.  Cost  al- 
:ation,  Administration,  Equitable  apportion- 
;nt. 

mtifiers:  Pricing  policies.  External  economies, 
fluent  fee,  Pollution  rights.  Intangible  benefits, 
stem  effects. 

:reased  use  of  pricing  mechanisms  as  a  means  of 
seating  water  resources  is  proposed  and 
cussed.  Because  of  fundamental  market  imper- 
:tions,  water  management  has  traditionally  been 
Jiin  the  public  domain;  this  has  led  to  water 
ing  underpriced  in  relation  to  its  marginal  use 
ue,  and  the  overexpansion  and  overinvestment 
water  supply  facilities  at  the  expense  of  other 
as  of  public  investment.  Among  pricing  policies 
cussed  are  marginal  cost  pricing,  which  theoreti- 
ly  most  efficiently  allocates  all  resources; 
tfage  cost  pricing  which  just  recovers  project 
its,  'effluent  charges'  which  reduce  water  pollu- 
n  by  providing  economic  incentives  for  waste 
ter  producers  to  minimize  their  discharges;  and 
>llution  rights'  which  could  be  bought  and  sold 
the  market.  The  major  problem  of  instituting  a 


water  pricing  policy  is  insuring  that  social  welfare 
objectives  are  not  sacrificed  for  economic  efficien- 
cy. Intangible  and  collective  benefits  such  as  flood 
control,  recreation  and  preservation  of  unique 
ecological  habitats  must  not  be  sacrificed.  Demand 
elasticities  must  be  determined  to  establish  the  fu- 
ture impact  of  pricing  policies.  Water  law  must  be 
examined  and  refined  to  ensure  that  economic  and 
social  goals  are  achieved.  (Wade-Wisconsin) 
W71-I2346 


POLLUTION  CONTROL  AND  THE  BUDGET, 

Illinois  Environmental  Protection  Agency,  Spring- 
field. 

For  primary  bibliographic  entry  see  Field  05G 
W71-12731 


6D.  Water  Demand 


IRRIGATION  WATER  VALUES  IN  PORTIONS 
OF  WYOMING'S  TONGUE  AND  POWDER 
RIVER  BASINS:  A  BUDGETING  AND  LINEAR 
PROGRAMMING  ANALYSIS, 

Wyoming   Univ.,    Laramie.    Div.   of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-I2335 


RECREATION     DEMAND     FUNCTIONS    AND 
THE  IDENTIFICATION  PROBLEM, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  06B. 

W7I-12343 


WATER  HAULING  BY  TRUCKS  IN  ILLINOIS, 

Illinois  State  Water  Survey,  Urbana. 

W.J.Roberts. 

Illinois  Water  Survey  Circular  106,  1971.  12  p,  3 

fig,  1  tab,  5  ref. 

Descriptors:   'Water  supply,  'Water  distribution 
(Applied),  'Water  shortage,  'Water  requirements, 
'Illinois,   Water   costs,   Water  utilization.   Water 
users,  Water  demand,  Water  transfer. 
Identifiers:  'Water  hauling  (III),  Water  transport. 

Water  hauling  is  a  year-round  business  for  about 
500  commercial  truckers  and  a  seasonal  activity  for 
nearly  6000  rural  dwellers  in  Illinois.  In  1970,  72 
million  gallons  of  treated  water  was  purchased 
from  municipal  water  plants  and  hauled  an  average 
distance  of  10  miles  for  a  variety  of  uses  including 
livestock  watering,  agricultural  applications,  road 
construction,  and  swimming  pools.  In  addition, 
about  500  truckers  in  the  fertilizer  industry  brought 
10  million  gallons  of  treated  water  for  solubilizing 
fertilizers  and  applying  to  cultivated  fields.  Infor- 
mation on  annual  sales  of  water  to  truckers, 
methods  of  vending,  costs,  and  destination  of  the 
water  was  obtained  from  448  water  plants 
throughout  Illinois  through  response  to  a  question- 
naire. Although  minor  in  the  total  use  of  water, 
truck  hauling  of  water  has  increased  about  1 0  times 
in  the  last  1 5  years  and  has  changed  from  a  primari- 
ly drought-related  activity  to  a  more  regular  ser- 
vice. Much  of  the  increase  is  attributed  to  growth  in 
use  of  liquid  fertilizers  and  in  demand  for  water- 
using  devices  in  rural  homes.  ( Woodard-USGS) 
W71-I2584 


TECHNIQUES  FOR  MEASURING  PUBLIC 
EVALUATION  OF  RECREATIONAL  VS. 
HYDROELECTRIC  WATER  USE, 

Virginia     Polytechnic     Inst,     and     State     Univ., 
Blacksburg.  Water  Resources  Research  Center. 
For  primary  bibliographic  entry  see  Field  06B. 
W7 1-1 2694 


ESTIMATED  WATER  USE  IN  NEVADA. 

Nevada  Div.  of  Water  Resources,  Carson  City. 


Water  for  Nevada,  State  of  Nevada  Water  Planning 
Report  No  2,  32  p,  January  1971.  16  tab,  10  ref. 

Descriptors:  'Nevada,  'Withdrawal,  'Water  de- 
mand, 'Water  resources  development,  'Priorities, 
History,  Arid  lands,  Water  types,  Water  users,  Esti- 
mating, Groundwater,  Hydroelectric  power,  Sur- 
face waters,  Recreation,  Streams,  Wells,  Springs, 
Irrigation,  Water  consumption  (excludes  consump- 
tive use),  Non-consumptive  use.  Water  loss,  Com- 
peting uses.  Conjunctive  use,  Industrial  water. 
Identifiers:  'Hydrographic  regions. 

Total  water  withdrawal  in  Nevada  has  increased 
from  4. 1  million  acre-feet  in  1950  to  about  4.6  mil- 
lion ac-ft  in  1969.  Demand  is  continuing  to  boom 
because  of  a  rapid  population  growth  and  continu- 
ing agricultural  expansion.  This  study  is  one  por- 
tion of  the  inventory  phase  of  the  State  Water  Plan. 
A  detailed  understanding  of  past  water  usage  along 
with  accurate  estimates  of  current  demand  will 
facilitate  projections  of  future  state  water  require- 
ments for  different  types  of  uses.  The  3  principal 
sources  of  water  in  Nevada  are  streams,  springs  and 
wells.  The  major  categories  of  use  are  irrigation, 
public  supply,  industrial,  hydroelectric  power  and 
rural  purposes.  A  brief  sketch  is  given  of  Nevada 
history  relative  to  water  use.  Current  estimates  of 
water  use  are  then  given  for  each  of  the  use  catego- 
ries, including  descriptions  and  data  on  the  relevant 
hydrographic  basins.  Of  the  total  4.6  million  ac-ft 
withdrawn  in  1969,  about  1  million  ac-ft  was  for 
non-consumptive  use,  mainly  hydroelectric  power 
generation.  Of  the  3.6  million  ac-ft  remaining, 
about  1.7  million  ac-ft  was  consumed.  The  rest  was 
returned  to  natural  sources  where  it  was  either 
reused  or  lost  by  evaporation.  Between  1965-1969, 
rural  use  (livestock  and  domestic)  decreased 
slightly,  irrigation  (the  largest  consumptive  use)  in- 
creased by  less  than  1%  and  hydroelectric  power 
generation  by  4%.  By  contrast,  public  supply 
soared  by  about  45%  and  self-supplied  industrial 
use  by  about  25%.  Detailed  tables  are  included  of 
water  use  data  by  counties  and  hydrographic  re- 
gions. (Casey-Arizona) 
W71-12743 


THE  ROLE  OF  WATER  IN  URBAN  COMMUNI- 
TIES, 

Capetown  (South  Africa). 

S.  S.  Morris. 

South  African  Journal  of  Science,  Vol.  67,  No  3  p 

73-85,  March  1971.  5  ref. 

Descriptors:  'Water  conservation,  'Municipal 
water,  'Water  quality,  'Economic  justification, 
'Planning,  Semiarid  climates,  Water  shortage, 
Water  resources.  Water  reuse,  Sewage  effluents. 
Sewage  treatment,  Industrial  water. 
Identifiers:  'South  Africa. 

The  existence  and  economic  development  of  cities 
have  always  been  critically  dependent  on  available 
water  supplies.  This  fact  is  especially  important  to 
South  Africa,  a  water-short,  largely  semiarid  nation 
whose  urban  population  has  more  than  doubled 
since  WWII,  and  now  amounts  to  about  50%  of  the 
total  population.  This  reflects  the  pattern  of  na- 
tional growth  which  has  been  characterized  by  the 
transformation  from  a  rural  to  an  essentially  urban 
and  industrial  economy.  The  water  resources  of  the 
country  have  hitherto  been  developed  primarily  for 
irrigation,  and  no  less  than  83.5%  of  total  national 
water  consumption  currently  goes  to  agriculture.  It 
is  estimated  that  by  the  end  of  the  century,  agricul- 
ture will  contribute  no  more  than  6%  of  the  GNP.  It 
is  therefore  important  that  future  national  water 
resource  planning  and  development  be  oriented 
toward  urban  and  industrial  needs.  Expected  urban 
water  demand  for  an  average  normal  city  is 
analyzed  in  terms  of  domestic,  industrial  and  com- 
mercial consumption,  power  generation,  fire  pro- 
tection, recreation  and  transport.  Problems  of 
quality  requirements  for  differing  uses  are 
discussed  anc  supply  of  one  or  two  standard  quali- 
ties is  proposed.  Maximum  utilization  of  existing 
resources  must  involve  prevention  of  wastage  and 
increased  reuse.  This,  in  turn,  calls  for  effective 
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water  regulations,  a  strong  water  authority,  use  of 
water  meters  and  a  realistic  water  pricing  policy  in 
terms  of  its  economic  value.  Probably  the  only 
feasible  large-scale  intra-urban  reuse  is  the  purifi- 
cation of  sewage  effluents  for  human  consumption. 
Five  major  objectives  are  postulated  for  the 
decades  to  come:  ( 1 )  more  efficient  conservation 
of  natural  waters;  (2)  the  extenxion  of  reuse 
procedures  combining  quality  standards  and  treat- 
ment costs  to  the  pattern  of  demand;  (3)  investiga- 
tion of  new  water  sources  such  as  desalinization; 
(4)  a  sustained  public  education  effort  aimed  at 
reducing  demand;  (5)  comprehensive  water 
resource  planning  in  terms  of  a  more  logical  alloca- 
tion of  resources.  (Casey-Arizona) 
W71-12749 

6E.  Water  Law  and  Institutions 


INTERNATIONAL  PAPER  CO.  V  BUSBY 
(DAMAGES  TO  DOWNSTREAM  LANDOWNER 
CAUSED  BY  DUMPING  OF  PULP  WASTES 
INTO  RIVER). 

1 82  F.2d  790-793  (5th  Cir  1 950). 

Descriptors:  'Louisiana,  *Pulp  and  paper  industry, 
•Water  pollution  effects,  'Damages,  Water  pollu- 
tion, Water  pollution  sources.  Pollution  abatement, 
Pollutants,  Water  pollution  control.  Pulp  wastes, 
Industrial  wastes,  Rivers,  Riparian  rights,  Waste 
disposal,  Settling  basins,  Land  tenure,  Flood 
damage.  Judicial  decisions.  Legal  aspects,  Fishkill, 
Odor,  Cattle,  Downstream. 

Plaintiff  landowner  sued  defendant  paper  manufac- 
turing company  for  damages  to  his  land  incurred  by 
reason  of  an  overflow  of  polluted  water  from  defen- 
dant's plant.  Plaintiff  contended  that  defendant 
periodically  emptied  its  settling  basins  into  a  river, 
thereby  swelling  the  river  and  overflowing  plain- 
tiffs land,  causing  damage  to  his  land,  cattle,  and 
business  and  creating  an  obnoxious  nuisance  from 
dead  fish  and  odors.  Defendant  contended  that 
evidence  was  insufficient  to  prove  any  damages  to 
plaintiff  and  that  the  damages  awarded  by  a  lower 
court  were  excessive.  A  jury  verdict  was  returned 
for  plaintiff.  The  trial  court  conditioned  denial  of 
defendant's  motion  for  a  new  trial  upon  a  remittitur 
of  a  part  of  the  verdict.  Plaintiff  agreed  to  this.  In 
affirming  the  lower  court  judgment  for  plaintiff,  the 
United  States  Court  of  Appeals,  Fifth  Circuit,  held 
that  conflicting  testimony  as  to  permanent  damage 
to  the  land  created  a  mixed  question  of  law  and  fact 
and  was  correctly  submitted  to  the  jury.  The  return 
of  a  part  of  the  jury  verdict  was  proper  where  the 
trial  judge  in  his  discretion  held  that  the  damages 
awarded  were  not  supported  by  the  facts.  (Smil- 
janich-Florida) 
W7I-I2248 


OCEAN  DUMPING.  A  NATIONAL  POLICY. 

Council  on   Environmental  Quality,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  05C 

W7I-12295 


ANDERSON-PRICHARD  PIPE  LINE  CORP  V 
SAXTON  (PIPE  LINE  OPERATOR'S  LIABILITY 
FOR  POLLUTING  ADJACENT  WATER  SUP- 
PLIES). 

1 77  F2d  1 006- 1 008  ( 1 0th  Cir  1 949 ). 

Descriptors:  'Pipelines,  'Water  pollution,  'United 
States,  'Oily  water.  Impaired  water  quality,  Water 
pollution  effects.  Cattle,  Water  pollution.  Oil 
wastes.  Water  pollution  sources.  Pollutants, 
Groundwater  movement,  Underscepage,  Damages, 
Remedies,  Judicial  decisions,  Legal  aspects. 
Livestock,  Water  supply.  Oil  industry,  Oil  fields. 

Plaintiff  livestock  owner  instituted  this  action 
against  defendant  pipeline  company  to  recover 
damages  for  the  death  and  injury  of  livestock.  De- 


fendant owned  a  battery  of  oil  tanks  from  which 
two  pipelines  led.  These  lines  crossed  plaintiffs 
land.  One  was  a  water  line  and  the  other  was  an  oil 
line.  The  two  pipelines  ran  within  twenty  feet  of  a 
slough  on  plaintiffs  farm  which  accumulated  sur- 
face water  during  rainy  periods.  Defendant  con- 
ceded that  during  rainy  periods  an  oily  scum 
formed  on  the  surface  of  the  slough  from  which 
plaintiffs  livestock  drank.  Plaintiff  contended  that 
the  death  and  injury  of  his  cattle,  caused  by  the  oil 
contaminated  water,  resulted  from  a  leak  in  defen- 
dant's pipeline.  The  United  States  Court  of  Appeals 
for  the  Tenth  Circuit  held  that  where  testimony 
establishes  that  oil  pollution  ceases  after  the  repair 
of  a  pipeline  and  previously  sick  livestock  improve 
in  health  there  is  sufficient  evidence  to  support  a 
finding  of  negligence  on  the  part  of  a  pipeline  com- 
pany. The  judgment  for  plaintiff  was  affirmed  on 
grounds  that  he  had  established  a  sufficient  causal 
connection  between  his  loss  and  defendant's  activi- 
ties. (Shelnut-Florida) 
W7 1-1 2300 


UNITED  STATES  V  THE  CATHERINE  (LIA- 
BILITY OF  VESSEL  FOR  DISCHARGE  OF  OIL 
RESULTING  FROM  AN  UNAVOIDABLE  AC- 
CIDENT). 

116  Fed  Supp  668-670  (DMd  1953). 

Descriptors:  'Ships,  'Water  pollution  sources, 
•Oil,  'Accidents,  United  States,  Navigable  waters, 
Navigation,  Water  pollution  control.  Water  pollu- 
tion effects,  Fuel,  Oil  wastes,  Legislation,  Water 
law,  Legal  aspects,  Judicial  decisions,  Admiralty, 
Disasters,  Remedies. 
Identifiers:  'Oil  Pollution  Act  of  1924. 

Plaintiff  United  States  brought  suit  in  admiralty 
against  defendant  vessel  for  violation  of  the  Oil  Pol- 
lution Act  of  1924.  The  Act  prohibits  discharge  of 
oil  into  navigable  waters  of  the  United  States,  ex- 
cept for  emergency  or  unavoidable  accident.  While 
defendant  vessel  was  bunkering  oil,  a  valve  was 
closed  to  pump  oil  into  another  tank.  A  rag  had 
become  lodged  in  the  seat  of  the  valve,  which 
caused  about  twelve  barrels  of  oil  to  flow  onto  the 
deck.  About  three  barrels  of  oil  flowed  overboard. 
The  federal  district  court  observed  that  wilfulness 
or  intent  was  unnecessary  to  violate  the  Act  and 
that  an  overt  act  did  not  have  to  be  proven  to 
sustain  a  conviction.  However,  the  court  also  ob- 
served that  an  unintended  discharge  was  excused 
by  the  Act  if  resulting  from  an  unavoidable  ac- 
cident. Testimony  was  given  that  the  rag  must  have 
entered  the  valve  from  inside  the  tank,  without 
negligence  by  defendant.  Hence,  the  court  found 
that  the  presence  of  the  rag  in  the  valve  and  the 
resulting  leak  and  discharge  were  unavoidable  ac- 
cidents. The  libel  was  dismissed.  (Hart-Florida) 
W71-12306 


NATURAL  RESOURCES. 

Alaska  Constitution  art  VIII,  sees  1  thru  18. 

Descriptors:  'Land  use,  'Alaska,  'Resource 
development,  'Natural  resources.  Land  resources. 
Legal  aspects,  Legislation,  Eminent  domain,  Per- 
mits, Prior  appropriation,  Water  rights.  Navigable 
waters,  Parks,  Safe  yield,  Wildlife,  Water  resources 
development,  Land  development.  Public  rights, 
Fish,  Mineralogy,  Public  lands,  Public  benefits. 

Alaska's  public  policy  is  to  encourage  the  settle- 
ment of  its  land  and  the  development  of  its 
resources  by  making  them  available  for  maximum 
use  consistent  with  the  public  interest.  In  this 
respect,  the  legislature  shall  provide  for  utilization 
of  all  the  state's  natural  resources  for  the  maximum 
benefit  of  the  people.  Wherever  occurring  in  their 
natural  state,  fish,  wildlife  and  waters  are  reserved 
to  the  people  for  common  use.  All  replenishable 
natural  resources  of  the  state  shall  be  developed  on 
the  sustained  yield  principle,  subject  to  preferences 
among  beneficial  uses.  The  legislature  may  provide 
facilities  and  improvements  to  assure  greater  settle- 
ment of  land  and  utilization  of  natural  resources. 
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Other  provisions  govern:  ( I )  the  establishment  o! 
special  purpose  sites  such  as  parks,  <2>  sales 
grants,  and  leases  of  public  domain,  (3)  public 
notices  before  disposing  of  state  land;  (4j  the 
establishment  of  mineral  rights  by  location;  (J) 
mineral  leases  and  permits;  and  (6)  eminent 
domain  and  private  rights  of  way.  Prior  appropria- 
tion determines  water  rights.  All  persons  are  enti- 
tled to  free  access  to  navigable  waters,  and  no  ex- 
clusive fishing  rights  are  allowed.  (Gallagher- 
Florida) 
W71-123I2 


THE  FEASIBILITY  OF  CENTRALIZED 
MANAGEMENT  OF  WATER  RECREATION 
FACILITIES  IN  MISSISSIPPI, 

Mississippi    State    Univ.,    State    College.    Watei 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-12322 


ATLANTIC  PIPE  LINE  CO  V  DREDGE 
PHILADELPHIA  (LIABILITY  FOR  POLLUTION 
FROM  RUPTURE  IN  SUBMERGED  OIL 
PIPELINE). 

247  F  Supp  857-865  ( ED  Pa  1 965 ). 

Descriptors:  'United  States,  'Pennsylvania, 
•Water  pollution  sources,  'Pipelines,  Water  pollu- 
tion, Oil,  Dredging,  Storage  tanks,  Leakage,  Oily 
water,  Navigable  waters,  Harbors,  Admiralty, 
Water  law,  Legal  aspects,  Judicial  decisions,  Rivers 
and  Harbors  Act,  Ships,  Channel  improvements. 
Water  pollution  control.  Legislation,  Damages,  Oil 
industry. 

This  action  in  admiralty  involved  a  refinery,  a 
pipeline  company,  the  United  States,  a  dredging 
company,  and  the  dredge  in  rem.  The  dredge,  in 
deepening  a  river  channel,  had  lowered  a  spud 
which  punctured  a  submerged  oil  pipeline.  The 
escaping  oil  polluted  a  United  States  naval  basin, 
causing  damage  to  vessels.  The  pipeline  company 
sought  damages  for  the  ruptured  line.  The  refinery 
sought  to  recover  for  the  loss  of  the  oil.  The  United 
States  sought  to  recover  for  damages  to  the  basin. 
The  United  States  District  Court,  Eastern  Division, 
Pennsylvania,  held  that  under  a  Pennsylvania 
statute  a  pipeline  company  is  absolutely  liable  for 
the  escape  of  oil  from  a  submerged  pipeline.  The 
court  also  ruled  that  the  evidence  established  the 
pipeline  rupture  was  produced  by  the  spud  being 
negligently  dropped  and  that  the  refinery  had  been 
negligent  in  not  checking  the  oil  level  in  its  storage 
tanks  before  opening  valves  to  release  oil  into  the 
pipeline.  The  refining  company,  the  pipe  line  com- 
pany, and  the  dredge  owner  were  all  held  liable  to 
the  United  States,  while  the  dredge  owner  was  held 
liable  for  one-half  of  the  pipeline  damages.  (Rees- 
Florida) 
W71-12336 


A  BILL  TO  REGULATE  THE  DISCHARGE  OF 
WASTES  IN  TERRITORIAL  AND  INTERNA- 
TIONAL WATERS. 

House  Bill  1661, 92d  Cong,  1st  Sess  ( 1971 ).  6p. 

Descriptors:  'Oceans,  'Waste  dumps,  'Waste 
disposal,  'Permits,  Continental  shelf.  Regulation, 
Marine  animals,  Ecosystems,  Environmental  ef- 
fects, Ecology,  Public  health,  Environmental 
sanitation,  Administrative  agencies,  Water  pollu- 
tion, Water  pollution  control,  Ultimate  disposal, 
Leakage,  Ships,  Water  pollution  sources,  Domestic 
wastes.  Industrial  wastes,  Federal  government, 
Legal  aspects,  Legislation. 

Within  United  States  ports,  the  loading  of  wastes 
for  ocean  dumping  would  be  prohibited  by  this  bill 
unless  a  permit  is  obtained  from  the  Environmental 
Protection  Agency  and  the  Coast  Guard  is  notified 
of  the  loading.  A  permit  will  be  granted  if  the  waste 
discharge  will  not  damage  the  ecology  of  the 
marine  environment.  In  granting  a  permit  the  ad- 
ministrator shall  consider  the  effects  on  human 
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health  and  welfare  and  the  marine  ecosystem,  tak- 
ing into  account  the  proposed  location  and  the  con- 
centration and  volume  of  the  waste.  No  discharge  is 
permitted  between  the  Continental  Shelf  and  the 
coast  of  the  United  States.  The  administrator  may: 
( 1 )  bar  the  dumping  of  any  specific  matter  detri- 
mental to  the  marine  environment  or  human  wel- 
fare, (2)  designate  ocean  dumping  sites,  and  (3) 
conduct  surveillance  and  other  enforcement  activi- 
ties. Each  permit  issued  shall  specify:  ( I )  the 
amount  and  type  of  waste  authorized  to  be  loaded 
and  discharged,  (2)  the  exact  coordinates  of  the 
discharge  point  and  proposed  route,  and  (3)  provi- 
sions the  administrator  deems  necessary  to  prevent 
accidental  spillage.  Any  prior  governmental 
authorization  to  pursue  activities  covered  by  the 
Act  would  be  terminated.  (Gallagher-Florida) 
W7I-12337 


K  BILL  TO  AMEND  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  RELATING  TO 
iREA  ACID  AND  OTHER  MINE  WATER  POL- 
LUTION CONTROL  DEMONSTRATIONS. 

louse  Bill  598, 92d  Cong,  1st  Sess  ( 197 1 ).  3  p. 

descriptors:  'Federal  government,  'Administra- 
ion,  *Water  pollution  control,  *Acid  mine  water, 
:ederal  jurisdiction.  State  governments,  State  ju- 
isdiction,  Regulation,  Water  pollution  effects, 
Vater  pollution  treatment,  Pollution  abatement, 
Vater  policy,  Public  rights.  Waste  water  (Pollu- 
ion),  Mine  acids,  Industrial  wastes,  Mine  drainage, 
'reject  planning,  Legislation,  Water  resources 
levelopment.  Financing. 

'he  Secretary  of  the  Interior,  in  cooperation  with 
ther  federal  agencies,  is  authorized  to  enter  into 
greements  with  any  state  to  carry  out  one  or  more 
rejects  which  will  demonstrate  methods  for  the 
limination  or  control,  within  all  or  part  of  a 
atershed  or  drainage  area,  of  acid  or  other  mine 
ater  pollution  resulting  from  active  or  abandoned 
lines.  Such  projects  shall  demonstrate  the  en- 
ineering  and  economic  feasibility  and  practicabili- 
tof  various  abatement  techniques  which  will  con- 
ibute  substantially  to  effective  and  practical 
lethods  of  acid  or  other  mine  water  pollution 
limination  or  control.  In  selecting  watershed  or 
rainage  areas  the  Secretary  shall:  (1)  require 
asibility  studies;  (2)  give  preference  to  areas 
hich  have  the  greatest  public  value  for  recreation, 
ater  supply,  and  other  public  uses;  and  (3)  be 
itisfied  that  the  area  will  not  be  affected  adversely 
l  the  influx  of  acid  or  other  mine  pollution  from 
:arby  sources.  The  states  are  required  to  pay  not 
ss  than  25  per  centum  of  the  project  costs  and 
ust  provide  legal  and  practical  protection  to  the 
oject  area  to  prevent  any  activities  which  will 
mse  future  acid  or  other  mine  water  pollution. 
lorwitz-Florida) 
71-12338 


BILL  TO  AMEND  THE  SMALL  BUSINESS 
:t  TO  ENCOURAGE  THE  DEVELOPMENT 
YD  UTILIZATION  OF  NEW  AND  IMPROVED 
ETHODS  OF  WASTE  DISPOSAL  AND  POL- 
JTION  CONTROL;  TO  ASSIST  SMALL  BUSI- 
ES CONCERNS  TO  EFFECT  CONVERSIONS 
SQUIRED  TO  MEET  FEDERAL  OR  STATE 
>LLUTION  CONTROL  STANDARDS;  AND 
>R  OTHER  PURPOSES. 
mse  Bill  65  l,92d  Cong,  1st  Sess  ( 1971 ).  3  p. 

:scriptors:  'Federal  government,  'Legislation, 
reatment  facilities,  'Government  supports, 
deral  jurisdiction,  Pollution  abatement,  Regula- 
n,  Administration,  Legal  aspects.  Government 
ance,  Standards,  Water  policy,  Water  resources 
yelopment,  Waste  treatment.  Water  pollution, 
inning.  Industrial  plants.  Facilities,  Environment. 

e  Administrator  of  the  Small  Business  Adminis- 
tion  shall  require  that  any  equipment,  facilities, 
machinery  to  be  acquired  with  assistance  from 
s  agency  be  so  designed  as  to  prevent,  control,  or 
tiimize  environmental  pollution  which  might 
lerwise   result   therefrom,   in   accordance   with 


such  standards  as  the  Administrator  shall  prescribe 
after  consultation  with  the  appropriate  governmen- 
tal agencies.  In  processing  applications  the  Ad- 
ministrator shall  give  priority  to  those  applications 
which  will  further  the  development  or  utilization  of 
new  and  improved  methods  of  waste  disposal  or 
pollution  control.  The  rate  of  interest  for  the  Ad- 
ministration's share  of  any  loan  shall  not  exceed  the 
average  annual  interest  rate  on  all  interest-bearing 
obligations  of  the  United  States  at  the  end  of  the 
fiscal  year  next  preceding  the  date  of  the  loan  plus 
one  quarter  of  1  per  centum  per  annum.  The  Ad- 
ministrator shall  also  make  such  loans  as  are  ap- 
propriate to  assist  any  small  business  in  effecting 
additions  or  alterations  in  its  plant,  facilities,  or 
methods  of  operation  to  meet  requirements  for  the 
prevention  or  control  of  environmental  pollution 
imposed  by  federal  or  state  law,  if  such  concern 
would  suffer  substantial  economic  injury  thereby 
(Horwitz-Florida) 
W7 1-12360 


INVENTORY       OF       WATER       RESOURCES 
RESEARCH  IN  AUSTRALIA,  1970. 

For  primary  bibliographic  entry  see  Field  09C 
W71-12369 


INDUSTRIAL  WATER  POLLUTION  ABATE- 
MENT  LOAN  ACT  OF  1970  (A  BILL  TO  PRO- 
VIDE FINANCIAL  ASSISTANCE  FOR  A 
WATER  POLLUTION  ABATEMENT  PRO- 
GRAM FOR  INDUSTRIAL  WASTES). 
House  Bill  806,  92d  Cong,  1  st  Sess  ( 1 97 1 ).  3  p. 

Descriptors:  'Federal  government,  'Treatment 
facilities,  'Loans,  'Administration,  Federal  ju- 
risdiction. Administrative  agencies,  Regulation, 
Standards,  Facilities,  Waste  treatment,  Pollution 
abatement,  Water  pollution,  Financing,  Allot- 
ments, Government  finance.  Water  quality.  Water 
treatment. 

The  Administrator  of  the  Environmental  Protec- 
tion Agency,  through  the  Office  of  Water  Quality, 
is  authorized  and  directed  to  enter  into  contracts 
with  private  businesses  for  financial  assistance  in 
the  form  of  loans  to  such  parties  for  the  construc- 
tion of  waste  treatment  facilities  to  be  used  by  such 
parties  and  to  make  loans  to  such  parties  for  such 
construction.  For  a  business  to  qualify  for  such  a 
loan  the  construction  of  the  waste  treatment  facili- 
ty must  be  required  by  either  the  federal  or  state 
governments,  and  the  loan  applicant  must  be  una- 
ble to  construct  said  waste  treatment  facility 
without  financial  assistance  from  the  United  States 
government.  Also,  the  Office  of  Water  Quality 
must  certify  the  construction,  operation  and  main- 
tenance of  such  facility  is  consistent  with  a  com- 
prehensive plan  approved  by  the  Administrator  for 
the  abatement  of  water  pollution.  The  bill 
authorizes  an  appropriation  of  $800,000,000  for 
these  loans.  (Horwitz-Florida) 
W7I-12372 


ENVIRONMENTAL  FINANCING  ACT  OF  1971 
(A  BILL  TO  ESTABLISH  AN  ENVIRONMEN- 
TAL FINANCING  AUTHORITY  TO  ASSIST  IN 
THE  FINANCING  OF  WASTE  TREATMENT 
FACILITIES,  AND  FOR  OTHER  PURPOSES). 
House  Bill  5970, 92d  Cong,  1  st  Sess  ( 1 97 1 ).  1 1  p. 

Descriptors:  'Government  finance,  'Loans, 
'Treatment  facilities,  'Construction  costs,  Financ- 
ing, Investment,  Costs,  Capital  costs,  Waste  treat- 
ment, Water  pollution.  Water  pollution  control. 
State  governments,  Local  governments,  Federal 
government,  Legislation,  Legal  aspects,  Adminis- 
trative agencies.  Cost  sharing,  Sewage  treatment. 

To  assist  in  the  financing  of  waste  treatment  facili- 
ties, this  bill  would  authorize  the  creation  of  an  En- 
vironmental Financing  Authority  to  assure  that  ina- 
bility to  borrow  necessary  funds  on  reasonable 
terms  does  not  prevent  any  state  or  local  govern- 
ment from  constructing  waste  treatment  works. 
The  composition  of  the  board  of  directors  and 


procedures  for  appointment  to  the  board  are 
specified.  The  function  of  the  Authority  would  be 
to  make  commitments  to  purchase  obligations  is- 
sued by  state  or  local  governments  to  finance  the 
non-federal  share  of  the  cost  of  constructing  waste 
treatment  facilities.  In  making  these  commitments, 
the  Authority  would  follow  the  guidelines  for 
setting  terms  and  conditions  set  forth  in  the  bill.  A 
maximum  of  $100,000,000  initial  capital  is 
authorized  for  the  purposes  of  this  section.  Other 
provisions  of  the  bill  deal  with:  ( 1 )  obligations  of 
the  authority,  (2)  federal  payments  to  the  Authori- 
ty. (3)  general  powers  of  the  Authority,  (4)  exemp- 
tion from  federal  and  state  taxation,  (5)  obligations 
of  the  Authority  as  lawful  investments  and  security, 
(6)  the  preparation  of  obligations,  (7)  annual  re- 
ports, and  (8)  obligations  eligible  for  purchase  by 
national  banks.  (Gallagher-Florida) 
W71-12373 


A  BILL  TO  CONSOLIDATE  WATER  QUALITY 
MANAGEMENT  AND  POLLUTION  CONTROL 
AUTHORITIES  AND  FUNCTIONS  IN  THE  EN- 
VIRONMENTAL PROTECTION  AGENCY. 

House  Bill  654,  92d  Cong,  1  st  Sess  ( 1 97 1 ).  2  p. 

Descriptors:  'Federal  government,  'Administra- 
tive agencies,  'Legislation,  'Water  pollution  con- 
trol, Federal  jurisdiction,  Organizations,  Adminis- 
tration, Pollution  abatement,  Water  pollution, 
Regulation,  Water  quality.  Water  quality  control, 
Standards,  Waste  water  disposal,  Waste  water  (Pol- 
lution), Waste  water  treatment,  Legal  aspects, 
Government  finance,  Grants,  Financing. 
Identifiers:  'Environmental  Protection  Agency. 

All  authorities  and  functions  in  water  quality 
management  and  pollution  control,  including  but 
not  limited  to  the  making  of  grants  or  loans  to  pro- 
jects for  the  collection,  treatment,  or  disposal  of 
wastes,  severally  vested  in  the  head  of  any  federal 
agency  under  the  provisions  of  the  Public  Health 
Service  Act,  as  amended,  Reorganization  Plan 
Numbered  2  of  1966,  Housing  and  Urban  Develop- 
ment Act  of  1965,  Consolidated  Farmers  Home 
Administration  Act,  as  amended,  Housing  Amend- 
ments of  1955,  Housing  and  Urban  Development 
Act  of  1 965,  Public  Works  and  Economic  Develop- 
ment Act  of  1965,  Appalachian  Regional  Develop- 
ment Act  of  1965,  or  any  other  applicable  law  are 
hereby  transferred  to  the  Administrator  of  the  En- 
vironmental Protection  Agency.  (Horwitz-Florida) 
W7 1-1 2495 


A  BILL  TO  AMEND  SECTION  12  OF  THE 
FEDERAL  WATER  POLLUTION  CONTROL 
ACT  RELATING  TO  THE  CONTROL  OF 
HAZARDOUS  POLLUTING  SUBSTANCES. 

House  Bill  680,  92d  Cong,  1  st  Sess  ( 1 97 1 ).  2  p. 

Descriptors:  'Federal  government,  'Standards, 
'Pollutant  identification,  'Legislation,  Pollution 
abatement,  Water  pollution  control,  Water  pollu- 
tion sources,  Regulation,  Administration,  Adminis- 
trative agencies,  Water  pollution  effects,  Public 
health,  Water  quality,  Navigable  rivers,  Coasts, 
Legal  aspects,  Operations,  Water  policy.  Pollu- 
tants. 

The  Administrator  of  the  Environmental  Protec- 
tion Agency  shall  publish,  and  revise  when  necessa- 
ry, in  the  Federal  Register  a  list  designating  those 
hazardous  substances  which,  when  discharged  in 
any  quantity  into  or  upon  the  navigable  waters  of 
the  United  States  or  upon  adjoining  shorelines  of 
the  waters  of  the  contiguous  zone,  present  an  im- 
minent and  substantial  danger  to  the  public  health 
or  welfare  including,  but  not  limited  to,  fish,  shellf- 
ish, wildlife,  shoreline,  and  beaches.  Any  person 
who  discharges  any  listed  substance  into  any  of  the 
above  mentioned  waters  shall  immediately  notify 
the  appropriate  agency  of  United  States  of  such 
discharge.  Each  day  that  such  a  discharge  is  not  re- 
ported constitutes  a  violation  punishable  by  a  fine 
of  not  more  than  $50,000  for  each  violation.  (Hor- 
witz-Florida) 
W7 1-1 2498 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


PROHIBITION,  PENALTIES,  AND  REMEDIES 
FOR  THE  POLLUTION  OF  A  CITY  OR 
TOWNSHIP'S  WATER  SUPPLY. 

Tennessee  Code  Ann  sees  39-2906,  39-2907 
(1956). 

Descriptors:  'Tennessee,  *Water  pollution  control, 
•Industrial  wastes,  'Water  supply,  Water  pollution 
sources.  Water  pollution,  Water  quality  control.  In- 
dustrial water,  Legislation,  Legal  aspects,  Judicial 
decisions.  Remedies,  Damages,  Local  govern- 
ments. Pollution  abatement,  Water  works.  Mu- 
nicipal water,  Cities,  Adjudication  procedure. 
Identifiers:  Injunction  (Prohibitory). 

It  shall  be  a  misdemeanor  for  any  person  to  carry 
on  any  business;  to  erect  or  construct  any 
slaughterhouse,  hide  house,  boneyard,  tanyard,  or 
soap  factory;  to  deposit  any  injurious  matter,  thing, 
or  substance;  or  to  do  any  other  act  or  thing,  in 
such  a  manner,  or  at  such  a  place,  as  to  injure  or 
pollute  the  waters  of  any  stream  from  which  water 
is  taken  by  means  of  waterworks  to  supply  any 
town  or  city  in  this  state.  Any  person  violating  such 
prohibitions  shall  be  fined  at  the  discretion  of  the 
jury.  The  court  shall  order  the  abatement  of  such  a 
nuisance  before  the  conviction  is  had.  Each  day 
that  any  such  nuisance  is  continued  shall  constitute 
an  additional  offense.  The  person  so  offending  shall 
be  liable  to  the  water  company,  or  to  other  persons 
injured,  for  all  damages  resulting  from  such  injury. 
(Shelnut-Florida) 
W71-12558 


SHORELAND  DEVELOPMENT. 

Vermont  Stat.  Ann.  Tit.  10,  sees.  I  100  thru  1 105 
(Supp.  1971). 

Descriptors:  'Vermont,  *Water  pollution  control, 
•Water  resources  development,  'Administrative 
agencies,  Water  pollution.  Water  pollution  sources. 
Administration,  Administrative  decisions,  Regula- 
tion, Standards,  Water  utilization,  Water  resources, 
Non-structural  alternatives,  Competing  uses. 
Water  quality,  Water  quality  control,  State  govern- 
ments. Local  governments,  Cities,  Optimum 
development,  Plans,  Water  policy. 

Vermont's  policy  under  this  statute  is  to  study, 
establish  policies,  make  plans,  make  rules,  and 
authorize  municipal  shoreland  zoning  by-laws  for 
development  and  protection  of  its  water  resources. 
Various  definitions  are  supplied  by  the  law.  The 
Department  of  Water  Resources  shall  make  stu- 
dies, establish  policies,  and  plan  for  the  efficient 
use,  conservation,  development  and  protection  of 
the  water  resources.  The  Department  shall  also:  ( I ) 
make  recommendations  to  other  agencies,  (2) 
maintain  information  on  water  resources,  and  (3) 
serve  as  an  information  clearinghouse  for  citizens 
and  local  governments.  A  comprehensive  plan  for 
water  resources  development  shall  be  made  by  the 
Department,  based  upon  the  classification  of 
waters,  for  pollution  control.  The  Water  Resources 
Board  may  establish  rules  to  regulate  public  waters 
and  shorelands  by  defining  uses  for  certain  areas 
and  regulating  conduct  in  certain  areas.  In 
establishing  rules,  the  Board  shall  consider:  ( 1 )  size 
and  depth  of  waters,  (2)  upland  usage,  (3)  adapta- 
ble uses,  and  (4)  availability  of  recreational  uses  in 
the  area.  Adoption  of  rules  shall  be  considered  at 
public  hearing  on  a  petition  by  ten  freemen,  the 
Department  shall  assist  cities  in  establishing  shore- 
land  protection  by-laws.  Violation  of  the  statute 
subjects  the  offender  to  fine  or  imprisonment. 
(Hart-Florida) 
W7I-I2560 


MEMBERSHIP  OF  RIVER  BASIN  COMMIS- 
SIONS, 

R.  M.  Nixon. 

Federal  Register,  Vol  36,  No  150,  p  14299  (August 

1971).  I  p. 

Descriptors:  'River  basin  commissions,  'Adminis- 
trative agencies,  'Water  Resources  Planning  Act, 
'River  basin  development.  River  basins.  Legisla- 


tion, Water  resources,  Water  resources  develop- 
ment, Water  conservation,  Water  quality,  Water 
utilization,  Federal  government.  Water  supply. 

In  Executive  Order  11613,  the  President  has 
amended  section  3  (2)  of  the  following  executive 
orders  by  adding  'Environmental  Protection  Agen- 
cy' immediately  after  'Department  of  Transporta- 
tion': ( I )  order  11331,  March  6,  1967,  establishing 
the  Pacific  Northwest  River  Basins  Commission; 
(2)  order  1 1345,  April  20,  1967,  establishing  the 
Great  Lakes  Basin  Commission;  (3)  order  I  1359, 
June  20,  1967,  establishing  the  Souris-Red-Rainy 
River  Basins  Commission;  and  (4)  order  11371, 
September  6,  1967,  establishing  the  New  England 
River  Basins  Commission  (as  amended  by  order 
1 1528,  April  24,  1970).  The  Administrator  of  the 
Environmental  Protection  Agency  shall  appoint  a 
member  to  each  river  basin  commission  to  serve  as 
the  representative  of  that  agency  as  soon  as  prac- 
ticable after  the  date  of  issuance  of  this  order. 
(Hart-Florida) 
W7 1-12566 


DISCLOSURES    PERTAINING    TO    MATTERS 
INVOLVING  THE  ENVIRONMENT. 

Securities  and  Exchange  Commission,  Washington, 
D.C. 

Federal  Register,  Vol  36,  No  146,  p  13989  (July 
1971).  1  p. 

Descriptors:  'Federal  government,  'Administra- 
tive agencies,  'Water  pollution  control,  'Judicial 
decisions,  Regulation,  Rivers  and  Harbors  Act, 
Clean  Air  Act,  Legislation,  Environment,  Ecology, 
Environmental  effects,  Water  quality,  Water  quali- 
ty control.  Water  pollution,  Pollution  abatement, 
Waste  water  (Pollution). 
Identifiers:  'Water  Pollution  Control  Act. 

The  Securities  and  Exchange  Commission  require- 
ments for  describing  a  registrant's  business  include 
disclosure  of  significant  capital  outlays  which  may 
be  necessitated  by  compliance  with  requirements 
of  environmental  quality  legislation,  and  which 
may  materially  affect  the  earning  power  of  the  busi- 
ness or  cause  material  changes  in  the  registrant's 
business  done  or  intended  to  be  done.  Further- 
more, the  Commission  requires  disclosure  of  legal 
proceedings  arising,  for  example,  under  the  Rivers 
and  Harbors  Act,  Federal  Water  Pollution  Control 
Act,  or  Clean  Air  Act,  as  well  as  other  federal, 
state,  or  local  laws  regulating  discharges  of  materi- 
als into  the  environment,  or  otherwise  relating  to 
the  environment.  If  such  litigation  is  pending  or 
known  to  be  contemplated,  but  disclosure  is 
omitted  on  the  ground  of  immateriality,  the  Divi- 
sion of  Corporation  Finance  will  request  the  regis- 
trant to  furnish  supplemental  information,  includ- 
ing: ( 1 )  a  description  of  the  omitted  information, 
and  (2)  a  statement  of  the  reason  for  its  omission. 
(Hart-Florida) 
W71-I2581 


OIL     VERSUS     OTHER     HAZARDOUS     SUB- 
STANCES, 

Environmental    Protection   Agency,   Washington, 

D.C.  Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-1259I 


INHABITANTS  OF  TOWN  OF  PITTSFIELD  V 
CIANCHETTE  (ACQUIRING  PRESCRIPTIVE 
RIGHT  TO  MILL  POND  LEVEL  BY 
DISCHARGING  SEWAGE  INTO  THE  POND). 

279A.2d  527-529  (Me  1971). 

Descriptors:  'Maine,  'Sewage  disposal,  'Dams, 
'Prescriptive  rights.  Cities,  Sewage,  Ponds,  Mill 
dams.  Gates,  Ponding,  Streams,  Local  govern- 
ments, Municipal  wastes.  Wastes,  Disposal,  Waste 
disposal. 


Plaintiff  municipality  sought  to  enjoin  defendan 
dam  owner  from  opening  the  dam  gates  Plaintif 
discharged  its  sewage  through  three  sewage  line 
into  the  mill  pond  formed  by  the  dam.  The  sewagi 
was  then  washed  downstream.  This  situation  hat 
continued  for  over  50  years.  Plaintiff  contended  i 
had  acquired  a  prescriptive  right  to  have  the  mil 
pond  maintained.  The  Maine  Supreme  Court,  how 
ever,  noted  that  plaintiff  had  not  interfered  with  de 
fendant's  rights  at  any  time  by  discharging  thi 
sewage  into  the  pond.  Thus,  it  concluded  that  de. 
fendant  could  never  have  maintained  an  actio* 
against  plaintiff,  and  therefore  plaintiff  haft 
acquired  no  prescriptive  right  to  the  mill  pom 
level.  That  is,  plaintiff's  actions  were  not  adverse  u 
defendant.  For  the  same  reasons,  the  court  rejectee 
plaintiffs  argument  that  reciprocal  easements  hat 
been  created.  (Hart-Florida) 
W7 1-1 2605 


CRITERIA  FOR  STATE,  LOCAL  AND  RE 
GIONAL  OIL  REMOVAL  CONTINGENCY 
PLANS. 

Environmental  Protection  Agency,  Washington 
D.C. 

Federal  Register,  Vol  36,  No  145,  p  1 39 1 8- 1 391S- 

(July  1971).  2  p. 


Descriptors:  'Planning,  'Disasters,  'Oil 
pollution  control,  Water  pollution,  Water 
treatment,  Water  pollution  effects,  Water 
sources,  Water  quality.  Water  quality 
Federal  government,  State  governments, 
trative  agencies,  Oil  industry,  Oil  wastes, 
abatement.  Pollutants,  Accidents. 


.  'Watei, 
pollution' 
pollution 
control., 
Admin  is-i 
Pollution 


The  Administrator  of  the  Environmental  Protec- 
tion Agency  has  published  guidelines  to  assist  state 
local,  and  regional  agencies  in  developing  oil 
removal  contingency  plans.  After  providing  various 
definitions,  the  guidelines  state  that  they  establish 
minimum  criteria  for  local  contingency  plans  to  in- 
sure coordinated  effective  action  to  minimize  oil 
pollution  damage,  consistent  with  the  National  Oil 
and  Hazardous  Materials  Pollution  Contingency 
Plan.  If  the  federal  on-scene  commander  finds  that 
proper  action  is  being  taken  by  the  discharger  or 
non-federal  entities,  he  will  monitor  the  operation 
and  provide  assistance  as  needed.  If  appropriate  ac- 
tion is  not  being  taken,  the  commander  will  assume 
control  of  the  response  activity.  Criteria  for 
development  of  contingency  plans  are:  ( 1 )  clear 
definition  of  the  authority,  duties,  and  responsibili- 
ties of  all  involved  personnel;  (2)  timely  notifica- 
tion procedures;  (3)  provisions  to  assure 
knowledge  of  all  resources  and  their  full  committ- 
ment in  a  disaster;  (4)  provisions  for  specific  ac- 
tions to  be  taken  upon  discovery  and  notification  of 
a  discharge;  and  (5)  specific  procedures  for 
recovery  of  damages  and  enforcement  measures  as 
provided  by  state  and  local  law.  For  coordination, 
the  plan  should  be  developed  in  consultation  with 
private  interests,  and  a  copy  of  the  plan  should  be 
forwarded  as  requested  to  the  Council  on  Environ- 
mental Quality.  (Hart-Florida) 
W71-1265I 


INSTITUTIONAL  ASPECTS  OF  WATER 
RESOURCES  DEVELOPMENT  ■  A  BIBLIOG- 
RAPHY. 

Water  Resources  Scientific  Information  Center, 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06B. 

W7I-I2688 


PERMITS  FOR  DISCHARGES  OR  DEPOSITS 
INTO  NAVIGABLE  WATERS. 

Corps  of  Engineers,  Washington,  D.C. 

Federal  Register,  Vol  36,  No  144,  p  13835-13837 
(July  1971).  3  p. 

Descriptors:  'Permits,  'Waste  disposal,  'Stan- 
dards, 'Discharge  (Water),  Federal  government, 
State  governments.   Regulation,  Water  pollution 
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mtrol,  Water  pollution,  Waste  water  (Pollution), 
ater  quality.  Water  quality  control,  Administra- 
e  agencies.  Administrative  decisions.  Industrial 
istes.  Taxes,  Legislation,  Water  Quality  Act, 
gal  aspects.  Pollutants,  Pollution  abatement, 
ater  pollution  effects,  Water  pollution  sources. 

:neral  conditions  with  respect  to  all  permits  for 
charges  into  navigable  waters  are:  ( 1 )  all 
charges  shall  be  consistent  with  the  permit  and 
lation  of  the  permit  is  unlawful,  subjecting  the 
■mit  to  revocation;  (2)  all  discharges  shall  be 
isistent  with  the  highest  applicable  water  stan- 
ds; (3)  if  water  quality  standards  are  modified, 
discharges  must  satisfy  the  new  standards  within 
months;  (4)  each  permittee  must  comply  with 
/iron mental  Protection  Agency  regulations;  (5) 
h  permittee  must  permit  inspection  of  its  facili- 

and  discharge  operations;  (6)  records  of  the 
lire  and  frequency  of  discharges  must  be  main- 
led;  (7)  if  information  in  a  permit  application  is 
nd  to  be  inaccurate,  the  permit  is  subject  to 
Dcation;  (8)  all  permits,  certificates,  and 
jrds  are  subject  to  public  inspection;  (9)  taxes 
charges  may  be  imposed  on  the  permittee;  ( 10) 
property  rights  are  conveyed,  nor  does  the  per- 
authorize  invasion  of  property  rights;  ( 1 1 )  the 
mit  does  not  authorize  construction;  (12)  per- 
(  may  not  be  assigned  without  consent;  (13)  if 
discharge  poses  an  imminent  hazard  to  public 
Ith,  it  may  be  summarily  revoked;  (14)  revoca- 

for  violation  of  the  permit  will  be  effective  in 
lays;  and  (15)  revocation  will  not  support  a 
n  for  damages.  Special  conditions  for  a  specific 
nittee  may  be  listed  in  part  II  of  the  permit 
l.  (Hart-Florida) 
1-12707 


4TROL  OF  HAZARDOUS  POLLUTING  SUB- 

NCES. 

st  Guard,  Washington,  D.C. 

primary  bibliographic  entry  see  Field  05G 

-12708 


ISION  OF  WATER  POLLUTION  CONTROL. 

sachusetts  Ann  Laws,  ch.  21,  sees.  26  thru  53 
p  1970)  amending  sees.  26  thru  50  ( 1967). 

riptors:  'Massachusetts,  *Water  pollution 
rol,  'Pollution  abatement,  Administrative 
cies.  Administrative  decisions,  State  govern- 
s,  Water  pollution,  Water  pollution  treatment, 
tment  facilities.  Water  quality,  Water  quality 
ol,  Legal  aspects,  Legislation,  Cities,  Local 
rnments,  Oil,  Oil  industry.  Waste  disposal,  Oil 
is,  Sewage  disposal,  Permits. 

Massachusetts  Clean  Waters  Act  provides  for 
te  Division  of  Water  Pollution  Control  and 
us  water  pollution  abatement  districts.  Com- 
insive  powers  and  duties  are  provided  for  both 
:ies.  Towns  and  other  local  governments  are 
authorized  to  construct  pollution  abatement 
ies.  Provisions  exist  for:  ( 1 )  approval  of  dis- 
abatement  plan,  (2)  application  for  federal 
s,  (3)  operation  and  maintenance  of  district 
ies,  (4)  issuance  of  bonds  and  notes  by  dis- 
(5)  research  and  demonstration  projects  and 
ies,  (6)  a  Clean  Waters  Scholarship  Intern 
am,  (7)  construction  of  reservoirs  by  the 
r  Resources  Commission,  and  (8)  entry  into 
e  property  to  investigate  conditions  relating 
iter  pollution.  A  penalty  is  established  for 
irging  wastes  into  state  waters,  and  permits 
quired  for  sewage  disposal  outlets  and  new 
e  systems.  The  Division  has  authority  to 
te  sewerage  systems  and  pollution  abatement 
ies.  Upon  giving  notice  of  wrongful 
irges,  discontinuance  may  be  ordered.  Provi- 
sxist  for  judicial  review  of  the  Director's  deci- 
Comprehensive  requirements  exist  for 
eum  transfers,  including  encircling  booms, 
posting,  and  licensing  of  terminals.  Require- 
are  also  established  for  disposal  of  waste  oil. 
Florida) 
12717 
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DISCHARGE  OF  OILS  INTO  WATERS. 

Massachusetts  Ann  Laws,  ch  91,  sees  59 A  59B 
(Supp  1970). 

Descriptors:  'Massachusetts,  *Oil,  'Marinas, 
'Sewage  disposal,  Boats,  Rivers,  Streams,  Lakes! 
Inlets,  Bays,  Mosquitoes,  Public  health,  Waste 
disposal,  Legal  aspects,  Legislation,  Regulation, 
Permits,  Administrative  agencies. 

This  section  of  the  Massachusetts  laws  provides 
that  any  person  who  discharges  petroleum  or 
petroleum  products  into  state  waters,  causing 
damage  to  private  property,  shall  be  liable  to  the 
property  owner  in  an  amount  equal  to  twice  the  ac- 
tual damages  incurred.  The  use  of  oil  for  mosquito 
extermination,  however,  when  such  use  satisfies 
pesticide  regulations,  will  not  violate  the  section.  It 
is  further  required  that  marina  owners  be  licensed 
by  the  division  of  water  pollution  control.  Licenses 
will  only  be  issued  to  marinas  satisfying  the  follow- 
ing requirements:  ( 1 )  adequate  facilities  for  collec- 
tion, treatment,  and  disposal  of  sewage  and  other 
wastes,  including  facilities  for  purging  and  cleaning 
holding  tanks;  (2)  dockside  toilet  facilities;  and  (3) 
receptacles  for  disposal  of  trash  and  litter.  Licenses 
are  valid  for  one  year  and  are  renewable.  (Hart- 
Florida) 
W71-I272I 


WATER  SANITATION  IN  NATIONAL  PARKS. 

National  Park  Service,  Washington,  D.C. 

Federal  Register,  Vol  36,  No  154,  p  14694  (August 
1971).  1  p.  B 

Descriptors:  'Ships,  'Waste  disposal,  'Environ- 
mental sanitation,  'Water  pollution  control,  Regu- 
lation, Water  pollution,  Water  pollution  sources. 
Water  quality,  Water  quality  control,  Sewage! 
Sewage  disposal,  Boats,  Recreation,  Recreation 
wastes,  Public  health,  Administrative  agencies, 
Federal  government,  Disposal. 

Title  36,  section  7.57,  Code  of  Federal  Regulations 
is  amended  to  provide  that  all  vessels  in  the  Sanford 
Recreation  Area  with  marine  toilets  constructed  to 
discharge  wastes  directly  into  the  water  shall  have 
their  toilets  sealed  to  prevent  discharge.  Chemical 
or  other  type  marine  toilets  with  approved  holding 
tanks  or  other  storage  containers  will  be  permitted, 
but  they  may  be  discharged  or  emptied  only  at 
designated  sanitary  pumping  stations.  (Hart- 
Florida) 
W71-12726 


WATER  POLLUTION  CONTROL  ACT. 

West  Virginia  Code,  sees.  20-5 A- 1  thru  20-5A-24 
( 1970)  and  sec.  20-5A-15  ( 1971  Supp). 

Descriptors:  'West  Virginia,  'Water  pollution  con- 
trol, 'Administrative  agencies,  'Pollution  abate- 
ment, Water  pollution.  Water  pollution  treatment, 
Treatment  facilities,  Water  quality,  Water  quality 
control.  Regulation,  Legislation,  Legal  aspects. 
Permits,  Administrative  decisions,  State  govern- 
ments. Standards,  Eminent  domain,  Remedies, 
Waste  water  (Pollution). 

West  Virginia's  water  pollution  act  contains  eight 
parts-  The  legislature's  declaration  of  policy  is  con- 
tained in  part  1 ,  along  with  definitions  of  eighteen 
terms  used  in  the  act.  The  general  powers  and  du- 
ties of  the  Chief  of  the  Division  of  Water  Resources 
and  the  Water  Resources  Board  with  respect  to 
pollution  are  delineated  in  part  1 1 ,  which  also  con- 
tains authorization  for  promulgation  of  water  quali- 
ty standards  and  requirements  for  inter-intra- 
governmental  comparison.  Part  1 1 1  describes 
those  acts  prohibited  without  a  permit,  and 
prescribes  the  form  and  procedures  for  permit  ap- 
plication and  rules  for  permittees.  Information  on 
all  discharges  is  required  by  part  IV  to  be  filed  with 
the  Chief,  and  part  IV  also  prescribes  the  require- 
ments and  procedures  for  various  types  of  pollution 
abatement  orders  by  the  Chief.  Moreover, 
authorization  for  eminent  domain  proceedings  is 
contained  in  part  IV.  Procedures  for  administrative 
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appeals  to  the  water  resources  board  and  for  judi- 
cial review  are  promulgated  in  part  V.  Part  VI 
authorizes  injunctive  relief  and  states  that  actions 
for  such  relief  shall  have  priority  on  the  circuit 
court  docket.  Criminal  penalties  for  violations  of 
the  act  are  prescribed  in  part  VII,  along  with  civil 
liability  provisions.  Part  VIII  states  that  existing 
remedies  are  preserved,  and  provides  for  severala- 
bility  and  priority  in  case  of  conflicting  legislation 
(Hart-Florida) 
W71-12728 


POLLUTION  CONTROL  AND  THE  BUDGET, 

Illinois  Environmental  Protection  Agency,  SDrine- 
field.  K     * 

For  primary  bibliographic  entry  see  Field  05G 

W71-12731 


THE  POLLUTION  CONTROL  BOARD:  A  FIRST 
REPORT, 

Illinois  Environmental  Protection  Agency,  Spring- 

D.  P.  Currie. 

Environment:  Illinois,  p  1 6-2 1 ,  January  1 97 1 .  6  p. 

Desriptors:  'Illinois,  'Administrative  decisions, 
'Water  pollution  control,  'Evaluation,  Environ- 
mental sanitation.  Standards,  Regulation,  Adminis- 
tration, Administrative  agencies,  Water  pollution, 
Water  pollution  sources,  Water  quality.  Water 
quality  control,  Pollution  abatement,  Water 
resources,  Water  policy,  Air  pollution,  Public 
health,  Air  pollution  effects,  Water  law,  Legal 
aspects. 

Illinois  has  a  Pollution  Control  Board  which  adopts 
regulations  and  determines  whether  such  regula- 
tions have  been  violated.  Four  alert  stages  have 
been  created  for  air  emissions.  Regulations  to  con- 
trol air  pollution  have  been  proposed.  Secondary 
treatment  facilities  are  required  for  sewage,  and  the 
Board  is  considering  advancing  the  deadlines  for 
such  treatment.  The  feasibility  of  requiring  tertiary 
treatment  for  sewage  is  also  being  explored.  The  al- 
lowable phosphate  content  of  effluents  discharged 
into  Lake  Michigan  has  been  reduced  and  may  be 
extended  to  all  state  waters.  The  Board  has 
proposed  regulations  to  forbid  essentially  all  mer- 
cury discharges.  The  Board  has  no  power  to  in- 
vestigate infractions  but  merely  decides  cases 
brought  before  it.  Much  enforcement  is  accom- 
plished by  granting  limited  variances,  but  fines 
have  been  imposed  along  with  such  variances.  Ex- 
amples of  water  pollution  cases  before  the  Board 
are  provided.  The  Board  needs  additional  powers 
over  pesticides  and  solid  wastes.  The  Board  should 
have  power  to  impose  money  charges  for  the 
discharge  of  contaminants  or  the  sale  of  articles 
which  create  problems  of  solid  waste  disposal 
( Robinson-Florida ) 
W7I-12738 


POLLUTION  TAXES. 

National  Wildlife  Federation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G 
W71-12752 


ESTABLISHMENT  OF  POLLUTION  STAN- 
DARDS;  ASCERTAINMENT  OF  VOLUME  OF 
WATER;  REGULATION  OR  PROHIBITION  OF 
DISCHARGE  OF  WASTE;  CERTIFICATION; 
ILLEGAL  DISCHARGE  OF  WASTE;  POLLU- 
TION OF  WATER;  RECOVERY  OF  CIVIL 
DAMAGES,  ATTORNEY  GENERAL  TO  IN- 
STITUTE ACTION;  JURISDICTION  IN  DIS- 
TRICT COURTS, 

Louisiana  Rev.  Stat.  sees.  56:1439,  56- 1440 
56:1446(1971  Supp). 

Descriptors:  'Lousiana,  'Water  pollution  control, 
•Permits,  'Waste  disposal,  Regulation,  Pollution 
abatement,  Water  pollution,  Standards,  Legisla- 
tion, State  governments.  Federal  government,  State 
jurisdiction.  Legal  aspects,  Wastes,  Waste  disposal 
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Public  health,  Fish,  Wildlife,  Damages,  Remedies, 

Supervisory  control  (power). 

Identifiers:  Federal  Water  Pollution  Control  Act. 

The  Commission  is  hereby  authorized  on  behalf  of 
Louisiana,  to  make  the  certifications  which  appli- 
cants for  federal  licenses  or  permits  are  required  to 
provide  to  the  appropriate  federal  agency  under 
section  2 1  of  the  Federal  Water  Pollution  Control 
Act.  No  person  shall  discharge  or  permit  to  be 
discharged  into  any  state  waters  waste  or  pollution 
that  will  tend  to  destroy  aquatic  or  animal  life  or  be 
injurious  to  the  public  health  or  against  the  public 
welfare  in  violation  of  any  regulation  of  the  Com- 
mission. No  person  engaged  in  logging  operations 
shall  discharge  and  leave  in  navigable  waters  any 
trees  or  treetops.  Civil  damages  may  be  recovered 
from  any  person  who  without,  or  in  violation  of,  a 
permit  causes  pollution  of  state  waters  that  results 
in  the  death  of  wild  birds,  wild  quadrupeds,  fish,  or 
other  aquatic  life.  The  Commission  shall  notify  the 
responsible  party  of  the  amount  of  damages 
claimed  by  the  Commission  and  may  effect  such 
settlements  as  it  deems  reasonable.  If  no  settlement 
is  reached  within  sixty  days  the  attorney  general 
shall  bring  a  civil  action  to  recover  the  damages. 
(Horwitz-Florida) 
W7I-12758 


POLLUTION  OF  STATE  WATER  BODIES; 
DISCHARGE  OF  UNTREATED  WASTES  INTO 
THE  MISSISSIPPI  RIVER. 

Louisiana  Rev.  Stat.  Sees.  56:1461  thru  56:1464.4 
(1971  Supp). 

Descriptors:  'Louisiana,  'Mississippi  River,  •Wil- 
dlife conservation,  *Water  pollution  control,  Ad- 
ministrative agencies.  Water  pollution,  Standards, 
Permits,  Legislation,  State  governments,  State  ju- 
risdiction. Water  pollution  sources,  Water  pollu- 
tion effects.  Public  health,  Legal  aspects, 
Remedies,  Waste  disposal,  Treatment  facilities. 

Water  pollution  includes  the  introduction  into 
Louisiana  waters  of  any  substance  which  results  in 
the  killing  of  fish  or  other  aquatic  life  in  a  manner 
materially  detrimental  to  the  interests  of  the  state, 
renders  the  water  unfit  for  maintenance  of  the  nor- 
mal fish  or  aquatic  life  characteristics  of  the  waters, 
or  in  any  way  adversely  affects  the  interests  of  the 
state  in  respect  to  its  fish  or  other  aquatic  life.  In 
order  to  prevent  the  pollution  of  any  stream  or 
other  water  body,  the  discharge  of  any  substance 
which  causes  water  pollution  is  herein  prohibited. 
The  Act  does  not,  however,  apply  to  any  uninten- 
tional pollution  resulting  from  the  production  of 
agricultural  products.  Civil  and  criminal  penalties 
are  set  forth.  The  intentional  discharging  of  any  un- 
treated wastes  into  the  Mississippi  River  is 
prohibited.  All  such  wastes  shall  receive  the  best 
practicable  secondary  treatment  not  later  than 
December  31,  1972.  Enforcement  procedures  pro- 
vide for  civil  actions  and  penalties  of  up  to  $  10,000 
per  offense.  Such  enforcement  procedures  are  in 
addition  to  other  authorized  remedies.  (Horwitz- 
Florida) 
W71-I2759 


MAN  AND  HIS  ENVIRONMENT  '68, 

Michigan      Natural      Resources     Council,      East 

Lansing. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-I2760 


THE   POTOMAC-PARTNERS  IN   PROGRESS-- 
1969-1970. 

Interstate    Commission    on    the    Potomac    River 

Basin,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-I2761 


FLORIDA        COASTAL        ZONE        APPLIED 
RESEARCH  NEEDS. 

Florida  State  Dept.  of  Natural  Resources,  Tallahas- 
see. Coastal  Coordinating  Council. 


For  primary  bibliographic  entry  see  Field  02L. 
W71-12762 


PROTECTING   THE   WORLD  ENVIRONMENT 
IN  THE  LIGHT  OF  POPULATION  INCREASE. 

Executive  Office  of  the  President,  Office  of  Science 

and  Technology,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  06G. 

W71-I2763 


INSTITUTIONAL  ARRANGEMENTS  AND  PRO- 
GRAMS. 

Indiana  Department  of  Natural  Resources,  Indi- 
anapolis, Indiana. 

Element  XI,  State  Water  Plan,  Indianapolis,  Indi- 
ana, March,  1970.  91  p,  15  fig,  20ref,  1  biblio. 

Descriptors:  "Indiana,  'Planning,  *Water 
resources  development,  *Water  law,  Water  pollu- 
tion, Water  pollution  control.  Water  pollution 
treatment,  Administrative  agencies.  Administra- 
tion, State  governments,  Financing,  Government 
finance,  Riparian  rights,  Legislation,  Legal  aspects, 
Judicial  decisions,  Water  resources.  Water  rights, 
Cities,  Interstate  commissions,  Non-structural  al- 
ternatives. Research  and  development,  Water  pol- 
icy. Water  conservation. 

This  draft  is  element  XI  of  a  thirteen  element  State 
Water  Plan  for  Indiana.  Element  XI  contains  the  in- 
stitutional arrangements  and  programs  portion  of 
the  Plan.  Following  an  introduction  and  summary, 
the  administrative  structure  of  the  Plan  is 
delineated.  Organization,  programs,  and  responsi- 
bilities are  described  for:  ( 1 )  interstate  commis- 
sions and  agencies  with  which  Indiana  is  involved, 
(2)  state  departments  and  agencies,  and  (3)  special 
purpose  districts  and  other  agencies.  State  water 
law  is  then  discussed;  a  synopsis  of  statutes  and 
case  law  is  given,  along  with  various  water  rights 
doctrines  and  laws  prescribed  by  regulatory 
authorities.  Indiana's  centralized  approach  to 
responsibility  for  water  management  functions  is 
discussed  in  the  policy  section.  Other  areas  of  pol- 
icy described  are:  ( 1 )  home  rule;  (2)  financing;  (3) 
cooperation,  coordination,  and  cost-sharing;  (4) 
use  of  existing  authority;  and  (5)  recent  changes  in 
policy.  Various  state  programs  are  discussed,  in- 
cluding: (1)  research,  (2)  data  collection  and  in- 
terpretation, (3)  planning,  (4)  construction  and 
development,  (5)  regulation,  (6)  drainage,  (7)  ir- 
rigation, (8)  control  of  erosion  and  sedimentation, 
and  (9)  reservoir  sites-acquisition  and  reservation 
by  zoning.  (Hart-Florida) 
W7I-12764 


SALT  WATER  AND  WASTE  DISPOSAL 
WELLS:  STATE  REGULATIONS  AND 
GEOLOGICAL  PROBLEMS, 

Louisiana  Geological  Survey,  Baton  Rouge. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-I2765 


E-P-A  STEPS  UP  CONTROL  PROGRAM, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-12766 


WATER  POLLUTION  -  1970,  PART  3. 

United  States  Senate  Committee  on  Public  Works, 

Washington,  D.C.  Subcommittee  on  Air  and  Water 

Pollution. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-12767 


WATER  POLLUTION-- 1970  PART  4. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-12768 


SAFE  DRINKING  WATER. 

For  primary  bibliographic  entry  see  Field  05F. 
W7I-I2769 


WATER  QUALITY  STANDARDS:  INTERSTA1 
WATERS  WABASH  RIVER  AND  TRIBLTAI 
STREAMS  CROSSING  INTO  INDIANA. 

Illinois  Sanitary  Water  Board,  Springfield. 
For  primary  bibliographic  entry  see  Field  05G. 
W7 1 -1 2770 


WATER  POLLUTION  CONTROL  IN  GEORGI 

Georgia  Water  Quality  Control  Board,  Atlanta. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-I2771 


THE  NATIONAL  WATER  COMMISSION  A) 
THE  WATER  RESOURCES  COUNCIX, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-12772 

REPORT  TO  THE  PRESD3ENT  AND  TO  T\ 
COUNCIL  ON  ENVIRONMENTAL  QUALITY* 

Citizens'  Advisory  Committee  on  Environmen. 

Quality,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G.    | 

W71-12773 


IMCO  CIVIL  LIABILITIES  CONVENTIONS. 

United  States  Senate  Committee  on  Public  Wor 

Washington,  D.C.  Subcommittee  on  Air  and  Wa 

Pollution. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-12774 


OIL  POLLUTION  OF  THE  MARINE  ENVIRO 
MENT  •  A  LEGAL  BIBLIOGRAPHY. 

United  States  Senate  Committee  on  Public  Wor 

Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-12775 

OCEAN  WASTE  DISPOSAL. 

United  States  Senate  Committee  on  Commera 

Washington,  D.C.  Subcommittee  on  Oceans  a 

Atmosphere. 

For  primary  bibliographic  entry  see  Field  05  E. 

W71-12776 


WATER  QUALITY  STANDARDS. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-12777 


PREVENTION  OF  INDUSTRIAL  WASTE  PO 
LUTION. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-12778 


ADDITIONAL  COMMENTS  OF  SIERRA  CLI 
ON  PROPOSED  REGULATIONS  BY  Tl 
CORPS  OF  ENGINEERS  FOR  DISCHARGE  C 
DEPOSIT  INTO  NAVIGABLE  WATERS. 

Sierra  Club,  San  Francisco,  Calif. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-12779 


DEPOSIT  OF  MOTOR  VEHICLE  BODIES  Af 
ACCESSORIES  INTO  THE  WATERS  OF  TI 
STATE. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-12780 


AN   ACT  TO   PROTECT  THE  NATURAL  E 
V1RONMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-I2781 


WATER  QUALITY  STANDARDS. 

New  Mexico  Water  Quality  Control  Commissic 

Sante  Fe. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-12782 


116 


wtv 


WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions — Group  6E 


kTER  POLLUTION  CONTROL  (STATE 
ANTS  AND  INDEBTEDNESS  FOR  WATER 
LLUTION  CONTROL  PROJECTS), 

jisiana  Rev.  Stat.  Sees.  40:2321  thru  40:2327 
71  Supp). 

icriptors:  'Louisiana,  *  Local  governments, 
rants,  •  Water  pollution  control.  Treatment 
litres,  Federal  government,  State  governments, 
isdiction.  Financing,  Legislation,  Legal  aspects, 
ninistrative  agencies,  Waste  treatment,  Waste 
iosal.  Sewage  treatment.  Water  pollution 
rces,  Project  planning.  Public  health. 
nifiers:  "Water  Pollution  Control  Act. 

ler  pollution  control  project  means  any  waste 
tment  facilities,  plants,  or  other  works  which 
)mplish  the  treating,  stabilizing,  or  holding  of 
eated  or  inadequately  treated  sewage  or  other 
les.  Louisiana  is  authorized  to  make  grants  to 
I  governments  to  assist  them  in  the  construc- 
of  water  pollution  control  projects  which  have 
lified  for  aid  under  the  Federal  Water  Pollution 
trol  Act.  Local  government  applications  under 
Act  shall  include  the  following:  total  estimated 
l  of  the  project,  the  amount  of  federal 
tance  anticipated,  the  amount  which  the  appli- 
will  contribute,  and  a  request  of  state  grants 
the  balance  of  the  estimated  costs.  The  State 
d  Commission  is  authorized  to  issue  a  max- 
n  of  $  1 5  million  in  revenue  bonds  to  provide 
Is  to  supplement  federal  grant  offers.  State  par- 
ation,  however,  is  limited  to  25  percent  of  the 
i  of  any  such  water  quality  control  project. 
:ific  requirements  are  also  set  forth  for  the  re- 
ption  of  state  bonds  and  the  refunding  of  local 
Is  issued  in  anticipation  of  state  participation, 
uch  bonds  are  limited  to  the  financing  of  water 
ition  control  projects.  (Horwitz-FIorida) 
-12859 


ISH  PURPOSES;  MUNICIPAL  PURPOSES 
iVER  TO  INCUR  INDEBTEDNESS  TO  CON- 
UCT  POLLUTION  CONTROL  AND  OTHER 
ILITIES). 

siana  Rev.  Stat.  Sees.  39:552,  39:553  (1968). 

riptors:  'Louisiana,  'Financing,  'Pollution 
sment,  'Local  governments,  Legislation, 
:r  pollution  control,  State  governments, 
ige  disposal,  Treatment  facilities.  Loans,  Pro- 
banning,  Sewage  treatment,  Drainage  systems, 
[»ing  plants,  Levees,  Sewers,  Municipal  wastes. 

governing  authorities  of  parishes  and  mu- 
al  corporations  may  incur  debt  and  issue 
liable  bonds  of  the  parish  or  municipality  for 
instruction  and  maintaince  of:  drains  and 
age  canals,  pumps  and  pumping  plants,  dykes 
levees,  waste  disposal  facilities,  sewers  and 
rage  disposal  works,  and  facilities  for  pollution 
ol  and  abatement.  Debt  may  be  incurred  and 
s  issued  for  any  necessary  equipment  and 
ihings  for  works,  buildings,  and  improve- 
s.  (Horwitz-FIorida) 

12861 


INAGE  OF  OIL,  SALT  WATER,  ETC.  INTO 
URAL  DRAIN  PROHIBITED;  PENALTIES. 

iana  Rev.  Stat.  sec.  38:216(1968). 

■iptors:  'Louisiana,  'Oil  wastes,  'Water  pol- 
i  control,  'Irrigation  water,  Legislation,  Ad- 
trative  agencies.  Standards,  State  govern- 
i,  State  jurisdiction.  Water  pollution.  Water 
:y.  Water  quality  control.  Oil,  Oil  industry, 
;  water.  Saline  water  intrusion.  Legal  aspects, 
r  pollution  sources,  REMEDIES,  Drainage 
ices.  Drainage  effcts.  Waste  disposal. 

:rson  shall  willfully  drain  any  oil,  salt  water,  or 
noxious  or  poisonous  substances  or  gases 
any  pumps,  reservoir,  wells,  or  oil  fields  into 
atural  stream  or  drain  from  which  water  is 
for  irrigational  purposes.  There  are,  how- 
two  exceptions  to  this  prohibition.  Such  ac- 


tivity may  be  exempted  if  authorized  under  a  per- 
mit issued  by  the  Stream  Control  Commission. 
Discharging  wastes  into  water  that  is  considered  to 
be  unfit  for  irrigation.  Violations  are  punishable  by 
fines  of  not  less  than  $  100  nor  more  than  $2000  or 
imprisonment  for  not  less  than  30  nor  more  than  90 
days.  Each  day  of  violation  constitutes  a  separate 
offense.  (Horwitz-FIorida) 
W71-12863 


UNLAWFUL    REFUSE    DUMPING    -    EXCEP- 
TIONS, PENALTIES,  AND  ENFORCEMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-12865 


DELAWARE'S  NEW  'KEEP  OUT*  SIGN. 

Business  Week,  July  3,  1 97 1 ,  p  20-2 1 .  2  p. 

Descriptors:  'Delaware,  'Water  pollution  control, 
•Permits,  'Oil  industry,  State  governments.  Legal 
aspects,  Legislation,  Bays,  Administrative  agencies, 
Water  pollution,  Water  pollution  sources,  Water 
quality,  Water  quality  control,  Pollution  abate- 
ment, Industry,  Oil,  Ships,  Islands,  Non-sructural 
alternatives. 

Despite  its  long-established  policy  of  seeking  indus- 
try through  liberal  corporate  laws,  Delaware,  in 
July  1971,  enacted  a  new  law  reversing  its  position 
to  some  degree.  The  new  law  prohibits  chemical 
plants,  oil  refineries,  steel  and  paper  mills,  and 
other  heavy  industrial  facilities  from  locating  on 
the  Delaware  coast.  Moreover,  additions  to  existing 
plants  are  prohibited  without  a  permit  from  a  new 
state  agency.  Shell  Oil,  which  assembled  5600 
acres  on  Delaware  Bay  to  erect  a  $200  million 
refinery,  has  indicated  it  may  challenge  the  new 
legislation.  The  law  also  prevents  a  300-acre 
offshore  island  proposed  by  Zapata-Norness  as  an 
oil  and  coal  transshipment  facility.  The  Federal 
Maritime  Administration  recently  testified  that  the 
law  will  block  the  only  economic  location  on  the 
East  Coast  for  a  deep-water  port.  Washington  may 
contest  the  new  law.  How  the  dispute  is  resolved  in 
Delaware  could  set  a  precedent  for  similar  fights  el- 
sewhere. (Hart-Florida) 
W71-12869 


GLOBAL  POLLUTION  -  1:  THE  CHINESE  IN. 
FLUENCE, 

J.  Lear. 

Saturday  Review,  August  7,  1971.  p  41-42.  2  p. 

Descriptors:  'United  Nations,  'International  com- 
missions, 'Foreign  countries,  'Environmental 
sanitation,  Water  pollution  control,  Pollution 
abatement,  Social  needs,  International  law,  Trea- 
ties, Legal  aspects.  Public  health.  Ecology,  Water 
resources,  Water  resources  development,  Water 
pollution.  Permits,  Research  facilities.  Research 
and  development,  Soil  management,  Natural 
resources.  United  States,  Non-structural  alterna- 
tives. 
Identifiers:  'China. 

The  first  United  Nations  Conference  on  the  Human 
Environment  is  scheduled  for  June  1972,  in 
Stockholm.  Many  people  feel  this  meeting  would 
be  an  excellent  opportunity  for  China  to  return  to 
the  family  of  nations.  Chinese  participation  is  im- 
portant since  the  Chinese  consider  man  as  only  one 
of  many  living  creatures  and  hold  him  responsible 
for  adjustment  to  his  environment.  The  worst  en- 
vironmental pollution,  however,  is  in  those  parts  of 
Asia  where  western  man's  equation  of  technology 
with  human  destiny  has  been  accepted.  Sweden 
was  the  moving  force  in  initiating  the  Conference. 
A  Canadian,  Maurice  Strong,  has  been  chosen  as 
the  secretary-general  of  the  Conference.  The 
United  States  is  enthusiastically  backing  the  Con- 
ference and  has  prepared  a  draft  of  a  convention  to 
ban  unlicensed  dumping  in  the  oceans.  Other  areas 
in  which  the  United  States  is  interested  are  at- 
mospheric monitoring,  a  World  Heritage  Trust  to 
protect  environmentally  critical  areas  and  endan- 
gered   species,    soil    management,    and    regional 


research  institutes.  Should  these  fail,  the  United 
States  will  still  be  an  eager  signatory  to  a  universal 
declaration  of  man's  obligation  to  protect  his  en- 
vironment. (Robinson-Florida) 
W71-12875 


GLOBAL  POLLUTION  -  III:  U.  N.  AS  PO- 
LICEMAN, 

R.  W.  Gardner. 

Saturday  Review,  August  7,  1971,  p  47-50.  4  p. 

Descriptors:  'United  Nations,  'Environmental 
sanitation,  'Political  aspects,  'International  com- 
missions, International  law.  Water  resources 
development.  Ecology,  Environmental  effects. 
Treaties,  Pollution  abatement,  Water  pollution. 
Water  pollution  control,  Water  pollution  effects, 
Water  pollution  sources,  Socialneeds,  Social 
aspects,  Economics,  Natural  resources,  Pollutants, 
Oceans,  Institutional  constraints,  Regime. 

The  United  Nations  Conference  on  the  Human  En- 
vironment will  deal  with  the  following  six  subjects: 
( 1 )  planning  and  management  of  the  environmen- 
tal quality  of  settlements  everywhere;  (2)  environ- 
mental aspects  of  natural  resource  management; 
(3)  identification  and  control  of  environmental 
pollutants  and  nuisances  of  broad  significance;  (4) 
educational,  informational,  social,  and  cultural 
aspects  of  environmental  issues;  (5)  economic 
development  and  the  environment;  and  (6)  inter- 
national organizational  implications  of  proposals 
for  action.  Because  the  Conference  lasts  only  two 
weeks,  a  great  deal  of  prior  preparation  is  taking 
place.  The  most  important  item  on  the  agenda  will 
be  international  organizational  implications  of 
proposals  for  action.  New  institutions  for  environ- 
mental action  are  needed.  A  new  specialized  agen- 
cy should  not  be  formed,  but  a  central  brain  should 
be  established  within  the  United  Nations  to  coor- 
dinate and  draw  on  existing  United  Nations  agen- 
cies. Suggestions  for  implementing  such  a  brain  are 
discussed.  Another  area  dealt  with  is  the  type  of  in- 
stitutions needed  to  deal  with  environmental 
disputes.  Finally,  the  author  considers  the  problem 
of  pollution  of  the  seas  and  the  possible  necessity  of 
international  machinery  to  control  such  pollution. 
( Robinson-Florida) 
W71-12879 


TAXING  U.  S.  POLLUTERS, 

L.  Moss. 

Saturday  Review,  August  7,  1 97 1 ,  p  5 1 .  1  p. 

Descriptors:  'Cost  allocation,  'Taxes,  'Pollution 
abatement,  'Biochemical  oxygen  demand,  Tax 
rate,  Water  pollution,  Water  pollution  control. 
Water  pollution  sources,  Water  quality,  Water 
quality  control.  Pollutants,  Public  health,  Environ- 
mental sanitation,  Effluents,  Non-structural  alter- 
natives, Estimated  costs,  Financial  feasibility,  Use 
rates,  Air  pollution. 
Identifiers:  'Effluent  charges. 

A  tremendous  amount  of  pollution  is  caused  by  the 
emission  of  sulfur  oxides.  No  method  is  presently 
available  to  reduce  such  emissions.  It  is  unlikely 
that  industry  desires  such  technology  as  they  would 
have  to  pay  the  cost  of  implementation.  Pollution 
taxes,  however,  would  motivate  industry  to  develop 
and  implement  pollution  reduction  devices.  This 
approach  would  also  be  the  cheapest  method  of 
achieving  environmental  quality.  The  author 
recommends  the  following  proposals:  ( 1 )  a  tax  of 
20  cents  per  pound  of  sulfur,  (2)  a  uniform  applica- 
tion of  the  tax  throughout  the  nation,  and  (3) 
revenue  from  the  sulfur  tax  should  go  into  a  general 
fund  rather  than  a  trust  fund.  Other  candidates  for 
pollution  taxes  are  nitrogen  oxides,  carbon  monox- 
ides, hydrocarbons,  particulate  matter  in  the  air, 
and  the  biological  oxygen  demand  made  by  ef- 
fluents in  water.  (Robinson-Florida) 
W71-12893 


CRYSTAL  WATERS  ACT. 

Minnesota  Stat  Ann  sec  116.15(1971  Supp ). 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


Descriptors:  'Minnesota,  'Treatment  facilities, 
•Water  pollution  control,  'Grants,  Legislation, 
State  governments,  Water  pollution,  Sewage 
disposal,  Sewage  treatment,  Water  quality  control. 
Legal  aspects,  Cost  payment,  Interest,  Payment, 
Participating  funds,  Separable  costs,  State  jurisdic- 
tion, Federal  government,  Administrative  agencies. 

Upon  the  determination  of  the  Minnesota  Pollution 
Control  Agency  that  a  water  pollution  control  pro- 
ject is  eligible  for  funds  under  a  federal  grant,  a 
state  grant-in-aid  for  the  payment  of  interest  may 
be  made  in  anticipation  of  the  receipt  of  the  federal 
grant.  The  Pollution  Control  Agency  may  make 
this  determination  before  the  actual  commitment 
of  federal  funds  if  the  federal  agency  concerned  has 
stated  that  the  project  falls  under  possible  grant 
reimbursement  provisions  of  federal  law.  The  Pol- 
lution Control  Agency  shall  receive  from  the  appli- 
cant copies  of  documents  necessary  to  establish: 
( I )  the  nature,  location,  and  cost  of  the  project;  (2) 
the  federal  agency  which  has  or  is  expected  to  ap- 
prove the  grant;  (3)  the  priority  of  the  project;  (4) 
the  amounts  and  sources  of  funds  available  to  pay 
project  costs;  (5 )  the  probable  dates  of  site  acquisi- 
tion and  construction;  and  (6)  the  probable  dates 
and  amounts  of  disbursement  of  the  federal  funds. 
Provisions  are  also  established  governing  the 
amount  of  state  grants  that  may  be  issued  to  any 
one  project  and  the  total  funding  for  the  entire  pro- 
gram. (Horwitz-Florida) 
W7 1-1 2906 


MARINE  TOILETS. 

Minnesota  Stat  Ann  sec  361.29  (1971  Supp). 

Descriptors:  'Minnesota,  'Water  pollution  con- 
trol, 'Sewage  treatment,  'Boating  regulations, 
Legal  aspects.  Water  law,  Legislation,  State 
governments.  Water  pollution,  Water  pollution 
sources,  Water  quality,  Water  quality  control.  Pol- 
lution abatement,  Sewage,  Sewage  disposal,  Boats, 
Public  health.  Administrative  decisions,  Waste 
treatment.  Waste  disposal,  Waste  water  disposal, 
Waste  water  treatment.  Boating. 

No  person  shall  discharge  into  the  waters  of  Min- 
nesota any  wastes  or  untreated  sewage.  No  marine 
toilets  may  be  used  unless  equipped  with  a  treat- 
ment device  acceptable  to  the  Minnesota  Pollution 
Control  Agency,  after  April  I,  1966.  The  Agency 
shall  furnish  a  list  of  acceptable  treatment  devices 
upon  request,  and  the  Commissioner  of  Natural 
Resources  shall  furnish  all  sheriffs  with  a  list  of 
such  treatment  facilities.  Any  treatment  device  ac- 
cepted by  another  state  for  use  on  waters  within 
their  jurisdiction  shall  be  acceptable  while  such 
watercraft  are  upon  the  waters  of  Minnesota  if  such 
devices  are  in  good  working  order.  (Robinson- 
Florida) 
W71-I2915 


WATER  POLLUTION. 

New  Republic,  Vol  164,  No  13,  p  8-9  (March  27, 
1971).  2p. 

Descriptors:  'Rivers  and  Harbors  Act,  'Adminis- 
trative agencies,  'Water  pollution  control,  'Pollu- 
tion abatement,  Water  quality  control.  Water 
resources,  Federal  government.  Water  law.  Legal 
aspects,  Legislation,  Water  pollution,  Water  quali- 
ty. Regulation,  Permits,  Environmental  sanitation, 
Water  policy,  Wastes,  Industrial  wastes.  Waste 
disposal,  Waste  water  disposal,  Pollutants, 
Remedies,  Institutional  constraints. 

The  history  of  the  Refuse  Act  illustrates  what  does 
not  happen  when  a  good  law  is  not  enforced.  For 
7 1  years  the  Refuse  Act  was  not  enforced  by  the 
Corps  of  Engineers.  In  1970,  Representative  Reuss 
of  Wisconsin  rediscovered  the  Act  and  notified 
federal  attorneys  in  Wisconsin  that  it  was  being  vio- 
lated. The  Justice  Department  insists  that  it  was  all 
right  to  ignore  the  Refuse  Act  if  the  polluters  had 
promised  the  Federal  Water  Quality  Administra- 
tion that  they  would  reduce  their  polluting.  Many 
of  these  promises  have  not  been  kept.  A  new  ver- 
sion of  the  Refuse  Act  was  proposed  under  which 


the  permit  program  passes  from  the  Corps  of  En- 
gineers to  the  Environmental  Protection  Agency. 
This  is  an  improvement.  The  great  weakness  of  the 
new  version  is  that  it  applies  only  to  interstate 
waters.  No  federal  body  can  now  prevent  the  pollu- 
tion of  intrastate  waters.  In  effect,  the  original 
domain  of  the  Refuse  Act  is  reduced  by  four-fifths. 
( Robinson-Florida ) 
W7I-12919 


NADER  ON  WATER. 

Time,  April  26,  1 97 1 ,  p  59.  1  p. 

Descriptors:  'Federal  government,  'Environmen- 
tal sanitation,  'Water  pollution  control,  'Water 
quality  control,  Pollution  abatement,  State  govern- 
ments, Water  law.  Legal  aspects,  Water  policy,  En- 
vironment, Ecology,  Economics,  Economic  feasi- 
bility, Water  pollution,  Water  quality,  Water  pollu- 
tion sources,  Regulation,  Industrial  wastes,  Water 
resources,  Administrative  agencies,  Evaluation. 

Ralph  Nader  presented  a  report  entitled  Water 
Wasteland.  The  report  states  that  the  federal  pro- 
gram to  curb  water  pollution  is  a  failure.  The  main 
problem  is  a  failure  to  control  industrial  effluents. 
Nader's  researchers  found  that  manufacturers'  ex- 
penditures for  pollution  control  amounted  to  less 
than  .2%  of  annual  revenues.  Much  of  this  sum, 
however,  was  spent  for  purifying  incoming  water 
for  manufacturing  purposes.  The  Federal  Govern- 
ment has  left  enforcement  largely  to  the  states,  but 
the  states  often  set  low  standards.  A  policy  of  trying 
to  talk  offenders  into  compliance  has  been  fol- 
lowed, but  this  process  usually  takes  years.  Nader  is 
not  optimistic  about  the  effectiveness  of  either 
Senator  Muskie's  or  President  Nixon's  water-quali- 
ty bills.  He  proposes  that  pollution-control  officers 
should  investigate  and  issue  abatement  orders  im- 
mediately -  or  face  penalties  themselves.  The 
Nader  report  says  that  industry  will  not  suffer  from 
a  big  cleanup:  more  jobs  will  be  created  by  inten- 
sified cleanup  activities.  (Robinson- Florida) 
W7I-12920 


PHOSPHATES  DOWN  BUT  FAR  FROM  OUT. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-12922 


MINSHALL  V  CORPORATION  COMMISSION 
(VALIDITY  OF  COMMISSION'S  ORDER  TO 
FORMER  OPERATOR  TO  REPAIR  LEAKING 
OIL  WELL). 

485  P  2d  1058-1062  (Okla  1971 ). 

Descriptors:  'Oklahoma,  'Oil  wells,  'Administra- 
tive decisions,  'Pollution  abatement,  Judicial  deci- 
sions. Legal  aspects,  Administrative  agencies, 
Legislation,  State  governments.  Pollutants,  Saline 
water,  Brine,  Natural  gas,  Oil,  Exploration,  Drill 
holes.  Well  regulations,  Regulation,  Leakage. 

Defendant  corporation  commission  found  that  a 
formerly  plugged  and  abandoned  oil  and  gas  well 
was  leaking  and  ordered  plaintiff,  the  former 
operator  of  the  lease,  to  replug  and  repair  the  leak. 
Plaintiff  appealed.  The  Oklahoma  Supreme  Court 
agreed  with  plaintiff  that  a  1917  statute,  which 
required  the  plugging  of  abandoned  wells,  did  not 
require  replugging.  The  court  did  not  agree,  how- 
ever, that  a  1 965  replugging  statute  did  not  apply 
retroactively  to  wells  plugged  before  its  effective 
data.  The  1965  statute  authorized  defendant  to 
enter  land  and  repair  or  replug  a  well  which  it 
found  to  be  leaking.  The  court  stated  that  the 
statute  applied  to  all  abandoned  wells  leaking  salt 
water,  oil,  gas,  or  other  pollutants.  Despite  the 
court's  holding  that  the  statute  applied  to  the 
disputed  well,  it  refused  to  sustain  defendant's 
order  to  plaintiff.  The  statute  was  found  to  simply 
authorize  defendant  to  enter  and  repair  a  leaking 
well,  but  it  did  not  authorize  defendant  to  order  the 
former  operator  to  remedy  the  condition.  Hence, 
the  cause  was  remanded  to  defendant  with  instruc- 
tions to  delete  from  its  order  the  requirement  that 
plaintiff  repair  the  leak.  (Hart-Florida) 
W71-12923 


PLUGGING  OIL  AND  GAS  WELLS. 

Indiana  Stat  Ann  sees  46- 1 733  thru  46- 1 740  (  M 
Supp). 

Descriptors:  'Indiana,  'Water  pollution  cont 
•Oil  wells,  'Injection  wells,  Administrative  ag 
cies,  Administrative  decisions,  Legislation,  Wg 
law,  Legal  aspects,  Water  pollution,  Water  po 
tion  sources,  Water  quality.  Water  quality  cont 
Water  resources,  Oil,  Natural  gas,  Brine  dispo 
Oil  wastes,  Saline  water,  Brine,  Salinity,  Oil  ind 
try,  Oil  fields. 

A  supplemental  remedy  is  herein  provided  wl 
any  persons  obligated  to  plug  an  oil,  gas,  or  i 
water  disposal  well  fails  to  do  so,  or  when 
identity  of  said  person  or  persons  is  unknown.  1 
Department  of  Natural  Resources  may  plug  ; 
well  leaking  deleterious  substances,  after  pro 
notice.  No  notice  is  required  in  emergency  sit 
tions  involving  irreparable  injury.  Persons  plugg 
or  repairing  wells  pursuant  to  an  order  of  the  I 
partment  shall  not  be  liable  for  any  damages  rest 
ing  from  operations  necessary  to  plug  such  we 
nor  shall  they  be  responsible  for  any  ntcess. 
remedial  work.  The  initiation  or  support  ol 
proceeding  before  the  Department  or  an  attempt 
remedy  the  condition  of  any  well  under  authority 
this  Act  shall  not  be  considered  an  admission  of  I 
bility.  Any  person  who  has  no  obligation  to  plug 
repair  a  well,  but  who  does  so,  shall  have  a  cause 
action  against  those  so  obligated  for  reasonal 
costs  and  expenses.  (Robinson-Florida) 
W7 1-1 2925 


MUNICIPAL  AUTHORITY  OVER  WATE 
COURSES  AND  SEWERS. 

Indiana  Stat  Ann  sec  48-503  ( 1 970  Supp). 

Descriptors:  'Indiana,  'Sanitary  engineering,  *L 
cal  governments,  'Water  resources  developme 
Legislation,  Cities,  Legal  aspects.  Lakes,  Pom 
Streams,  Water  resources,  Sewers,  Pipes,  Pipelirx 
Construction,  Engineering,  Engineering  structun 
Environmental  engineering,  Condemnatic 
Damages,  Eminent  domain,  Supervisory  conti 
(Power),  Jurisdiction. 

Every  city  or  town  shall  have  exclusive  power  ov 
watercourses,  sewers,  and  drains  and  may  prescri 
construction  requirements.  Cities  and  towns  a 
herein  authorized  to:  ( 1 )  drain  or  fill  ponds  or  Ic 
grounds;  (2)  straighten  and  deepen  streams;  ( 
establish  the  lines  and  limits  of  the  banks 
streams,  ponds,  and  lakes;  (4)  provide  for  the  u 
provement  of  such  banks;  and  (5)  provide  for  tl 
construction  of  all  sewers  and  drains  and  the  layii 
of  all  pipes.  Assessments  for  the  cost  of  such  ii 
provements  may  be  made  on  the  proper 
benefited  thereby,  or  such  costs  may  be  paid  out 
the  general  fund.  A  city  or  town  may  remove  or  a 
propriate  structures  or  land  upon  the  payment 
damages  as  provided  by  law.  A  city  or  town  sh: 
have  jurisdiction  ten  miles  beyond  its  corpora 
limits  for  the  purpose  of  appropriating  lands  ai 
other  property.  (Robinson-Florida) 
W71-12927 


CLEAN  STREAMS  LAW--INDUSTRIA 

WASTES. 

Pennsylvania  Stat  Ann  tit  35,  sees  691.301  thi 
69 1 .3 1 7  ( 1 964),  as  amended,  (Supp  1 97 1 ). 

Descriptors:  'Pennsylvania,  'Water  pollution  coi 
trol,  'Water  quality  control,  'Industrial  waste 
Water  law.  Legal  aspects.  Legislation,  Citie 
Water  pollution,  Water  quality,  Water  poliutic 
sources,  Permits,  Regulation,  Water  policy,  Trea 
ment  facilities,  Waste  treatment,  Waste  disposi 
Local  governments,  Waste  water  (Pollution 
Waste  water  disposal. 

No  person  or  municipality  shall  discharge  or  perm 
industrial  wastes  to  be  discharged  into  the  waters  < 
Pennsylvania  unless  such  discharge  is  authorized  t 
the  rules  and  regulations  of  the  Sanitary  Wati 
Board  or  a  permit  has  been  obtained  from  the  Di 
partment   of   Health.    A    discharge    of   industri; 
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es  shall  include  discharges  into  a  sewer  system 
ther  facility  which  flows  into  the  waters  of 
isylvania.  Public  notice  shall  be  given  of  every 
cation  for  a  permit.  A  discharge  of  industrial 
js  without  a  permit  or  contrary  to  the  terms  of 
mit  or  contrary  to  the  rules  and  regulations  of 
loard  is  hereby  declared  to  be  a  nuisance.  All 
,  designs,  and  relevant  data  for  the  erection 
instruction  of  treatment  works  shall  be  sub- 
d  to  the  Department  for  approval.  Any  con- 
tion  or  erection  not  approved  by  the  Depart- 
,  or  any  treatment  works  not  maintained  or 
ited  in  accordance  with  rules  and  regulations 
ic  Board,  is  hereby  declared  a  nuisance. 
inson-Florida) 
12952 


IN  STREAMS  LAW-OTHER  POLLU- 
S  AND  POTENTIAL  POLLUTION. 

■ylvania  Stat  Ann  tit  35,  sees  691.401, 
02  (1964),  as  amended  (Supp  1971). 

iptors:  'Pennsylvania,  *Water  pollution  con- 
Permits,  'Waste  disposal,  Water  quality  con- 
administrative  agencies.  Legislation,  Water 
egal  aspects.  Regulation,  Permits,  Water  pol- 
,  Water  quality.  Environmental  sanitation, 
'  policy.  Water  resources.  Administrative 
ons.  Cities,  State  governments.  Local  govern- 
,  Waste  disposal.  Waste  storage.  Waste  water 
tion). 

inlawful  for  any  person  or  municipality  to 
into  the  waters  of  Pennsylvania,  or  allow  to 
:harged  from  property  owned  or  occupied  by 
>erson  or  municipality,  any  substances  result- 
i  pollution  as  herein  defined.  Any  such 
rge  is  hereby  declared  a  nuisance.  Whenever 
mitary  Water  Board  finds  that  any  activity, 
herwise  requiring  a  permit,  creates  a  danger 
ution  or  that  regulation  is  necessary  to  avoid 
ollution,  the  Board  may  require  that  such  ac- 
>e  conducted  pursuant  to  a  permit  issued  by 
ipartment  of  Health.  Persons  or  municipali- 
fected  shall  be  given  a  reasonable  time  to 
or  and  obtain  such  permits.  Conducting  such 
/  without  or  not  pursuant  to  a  permit  shall  be 
hi.  Conducting  such  activity  without  a  per- 
ill  constitute  a  nuisance.  (Robinson-Florida) 
2953 


V  STREAMS  LAW-PROCEDURE  AND 
RCEMENT. 

Ivania  Stat  Ann  tit  35,  sees  691.601, 
2,  691.605,  691.609,  691.610  (1964),  as 
ed(Supp  1971). 

Jtors:  'Pennsylvania,  'Pollution  abatement, 
•  pollution  control,  'Remedies,  Public 
Legislation,  Water  law,  Legal  aspects,  Judi- 
.'cisions.  Water  pollution,  Water  quality, 
quality  control.  Safety,  Permits,  Administra- 
encies,  Administrative  decisions,  Adoption 
tices. 

torney  General  of  Pennsylvania,  any  district 
y,  or  any  solicitor  of  an  affected  municipali- 
sing an  action  to  abate  acts  herein  declared 
a  nuisance.  No  action  under  the  Clean 
s  Law  may  be  brought  against  a  municipality 
ging  sewage  under  a  permit.  Except  in 
ncies,  the  court  may  fix  a  reasonable  time 
tement.  If  necessary,  or  if  the  public  health 
ires,  a  preliminary  injunction  may  be  ob- 
Violations  of  the  Clean  Streams  Law  con- 
summary  offenses.  Violation  within  two 
'a  conviction  in  a  summary  proceeding  con- 
a  misdemeanor.  Each  day  of  continued 
n  constitutes  a  separate  offense.  Civil  penal- 
up  to  $10,000,  plus  $500  for  each  day  of 
ed  violation,  may  be  assessed.  The  Depart- 
Health  may  withhold  a  permit  if  the  appli- 
es violated  a  relevant  rule,  regulation,  or 
he  Department  may  issue  orders  necessary 
enforcement  of  this  Act  including,  but  not 
to,  orders  modifying,  suspending,  or  revok- 
mits  and   orders  requiring  a  cessation  of 


operations.  Such  an  order  is  in  addition  to  other 
penalties  herein  provided.  Failure  to  comply  with 
such  orders  constitutes  a   nuisance.   (Robinson- 
Florida) 
W7 1-1 2954 


PENNSYLVANIA  SEWAGE  FACILITIES  ACT. 

Pennsylvania  Stat  Ann  tit  35,  sees  750.1  thru 
750.15  (Supp  1971). 

Descriptors:  'Pennsylvania,  'Sewage  disposal, 
•Local  governments,  'Treatment  facilities.  Sewage 
treatment,  Legislation,  Legal  aspects,  Water  law, 
Regulation,  Cities,  State  governments,  Grants,  Ad- 
ministration, Administrative  agencies,  Standards, 
Sewage,  Sanitary  engineering.  Environmental 
sanitation.  Government  finance,  Planning,  Permits. 

The  Department  of  Health  shall  have  the  power  to 
adopt  rules,  regulations,  standards,  and  procedures 
necessary  to  carry  out  the  provisions  of  this  Act. 
An  advisory  committee  shall  be  appointed.  Its 
membership  and  duties  are  herein  set  forth.  Official 
plans  for  sewerage  systems  must  be  submitted  by 
municipalities.  Requirements  for  such  plans  are 
specified.  The  Department  may  administer  grants 
to  municipalities  to  assist  them  in  preparing  such 
plans.  No  person  shall  install  or  construct  in- 
dividual or  community  sewage  disposal  systems 
without  a  permit.  Procedures  and  requirements  for 
obtaining  such  permits  are  herein  detailed.  Mu- 
nicipalities shall  administer  the  permit  system  and 
shall  be  reimbursed  for  one-half  of  such  costs.  Mu- 
nicipalities, counties,  or  joint  county  health  depart- 
ments may  institute  proceedings  to  restrain  viola- 
tions of  this  Act.  Penalties  for  violations  are  set 
forth.  Persons  aggrieved  by  the  actions  of  a  mu- 
nicipality, county,  or  joint  county  health  depart- 
ment may  appeal  to  the  Secretary  of  Health.  All  ac- 
tions of  the  Department  must  be  in  accordance 
with  the  Administrative  Agency  Law.  (Robinson- 
Florida) 
W71-I2955 


SEWAGE  DISPOSAL  PLANTS  IN  CITIES  AND 
TOWNS. 

Indiana  Stat  Ann  sees  48-4301  thru  48-4328  (1970 
Supp). 

Descriptors:  'Indiana,  'Sewage  treatment,  'Treat- 
ment facilities,  'Local  governments.  Financing, 
Legal  aspects,  Legislation,  Administrative  agen- 
cies. Administration,  Cities,  Municipal  wastes, 
Sanitary  engineering.  Sewage  disposal,  Sewers, 
Waste  water  (Pollution),  Waste  water  disposal. 
Waste  water  treatment,  Waste  treatment,  Govern- 
ment finance.  Costs,  Condemnation,  Supervisory 
control  (Power). 

Every  city  or  town  may  construct,  extend,  and 
maintain  sewage  treatment  plants.  Necessary  land 
and  rights-of-way  may  be  acquired  by  gift,  grant, 
condemnation,  or  purchase.  Revenue  bonds  may 
be  issued  to  pay  necessary  costs.  The  municipal 
agency  so  designated  by  law  shall  be  responsible  for 
supervision.  A  sanitary  board  with  supervisory 
powers  may  be  created.  The  membership,  duties, 
and  powers  of  such  boards  are  herein  detailed. 
Provisions  for  objections  by  property  owners  and 
hearings  thereon  are  set  forth.  Cities  may  contract 
to  treat  all  or  part  of  the  sewage  of  another  city. 
Bonds  issued  to  pay  necessary  costs  shall  be  paid 
solely  from  the  revenues  of  treatment  works. 
Further  requirements  relating  to  bond  issues  are  set 
forth  in  detail.  Methods  of  establishing  rates  and 
collecting  charges  are  herein  prescribed.  Cities  and 
towns  may  require  connections  to  their  sewer 
systems.  The  jurisdiction  of  cities  and  towns  under 
this  Act  shall  extend  ten  miles  beyond  corporate 
limits.  (Robinson-Florida) 
W71-I2956 


JACKSON  PARISH  WATERSHED  DISTRICT. 

Louisiana    Rev   Sta   sees   38:2900   thru    38  2915 
(1968). 


Descriptors:  'Louisiana,  'Watershed  management, 
•Water  pollution  control,  'Water  districts,  Water 
conservation.  Water  pollution,  State  governments, 
State  jurisdiction,  Regulation,  Legislation,  Stan- 
dards, Permits,  Supervisory  control  (Power), 
Watersheds  (Basins),  Water  supply,  Wildlife 
management,  Water  storage,  Water  quality,  Water 
policy,  Local  governments.  Municipal  water,  In- 
dustrial water. 

The  Jackson  Parish  Watershed  District  is  hereby 
created  as  an  agency  of  Louisiana  which  has  as  its 
purpose  the  conservation  of  soil  and  water  and  the 
development  of  the  natural  resources  and  wealth  of 
the  District  for  sanitary,  agricultural,  industrial, 
and  recreational  purposes.  The  District  is  given  all 
the  rights,  privileges,  and  immunities  of  a  political 
subdivision  of  the  state.  Through  the  Board  of 
Commissioners,  the  District  may  conserve  the  fresh 
water  supply  within  its  boundaries  for  the  benefit  of 
its  inhabitants,  and  it  may  also  provide  water  for 
commercial,  municipal,  and  other  uses  within  and 
without  the  District.  The  organization,  member- 
ship, procedures,  jurisdiction,  and  powers  of  the 
Board  are  herein  established.  The  Board  may  make 
and  enforce  any  rules  necessary  to  accomplish  its 
duties.  Pollution  of  any  lake  or  stream  in  the  Dis- 
trict is  specifically  prohibited.  Pollution  is  defined 
as  the  discharging  of  any  oil,  salt  water,  or  other 
noxious  or  poisonous  gases  or  substances  which 
would  render  the  water  unfit  for  irrigation  purposes 
or  destroy  aquatic  and  fish  life.  (Horwitz-Florida) 
W71-12957 


AN  ORDINANCE  AMENDING  ORDINANCE 
1971-1  PROHIBITING  SALE  AND  DISTRIBU- 
TION OF  ANY  DETERGENT  CONTAINING 
PHOSPHORUS  IN  EXCESS  OF  .01  PERCENT, 
AFTER  DECEMBER  31,  1972. 
Ordinance  1971-1,  Lake  County  Board  of  Commis- 
sioners, Lake  County,  Florida,  as  amended 
February  1,  1971. 

Descriptors.  'Florida,  'Local  governments,  'De- 
tergents, 'Phosphates,  Regulation,  Water  pollution 
sources,  Legal  aspects,  Standards,  Jurisdiction, 
Water  pollution,  Lakes,  Streams,  Water  pollution 
control,  Water  conservation,  Chemical  wastes. 
Domestic  wastes,  Industrial  wastes,  Phosphorus 
compounds,  Legislation. 
Identifiers:  'Lake  County  (Florida). 

To  protect  lakes  and  streams  from  pollution  by 
phosphorus,  this  ordinance  regulates  the  sale  of  de- 
tergents containing  phosphorus.  The  Ordinance 
provides  specific  definitions  for  the  following 
terms:  ( I )  synthetic  detergents;  (2)  polyphosphate 
builder  and  phosphorous;  (3)  recommended  deter- 
gent use  level;  (4)  machine  dishwasher;  (5)  dairy, 
beverage,  and  food  processing  equipment;  and  (6) 
industrial  cleaning  equipment.  As  amended,  the 
Ordinance  provides  that  the  sale,  exposure  to  sale, 
or  the  furnishing  free  of  charge  of  any  detergent  is 
prohibited  in  Lake  County,  Florida  after  March  3 1 , 
1971,  unless  the  packaging  is  clearly  labeled  with 
the  phosphorus  content  and  clearly  sets  forth  the 
percentage  of  phosphorus  in  terms  of  weight  per 
container.  The  Ordinance  further  prohibits  the  sale 
of  any  detergent,  after  March  31,  1971,  containing 
more  than  8.7  percent  of  phosphorus  by  weight. 
Notwithstanding  this  provision,  detergents  manu- 
factured for  use  in  machine  dishwashers,  dairy 
equipment,  beverage  equipment,  food  processing 
equipment,  and  industrial  equipment  shall  not  con- 
tain in  excess  of  .01  percent  phosphorus,  after 
December  31,  1972.  Each  day  of  violating  such 
provisions  constitutes  a  misdemeanor.  (Horwitz- 
Florida) 
W7I-12984 


WATER  POLLUTION  CONTROL  FACILITIES 
TAX  EXEMPTION. 

Michigan  Comp.   Laws  Ann.  sees.   323.351   thru 
323.358(1967) 
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Descriptors:  'Michigan,  *Water  pollution  control, 
•Treatment  facilities,  'Taxes,  Water  pollution, 
Water  pollution  treatment,  Water  quality  control, 
Tax  rate,  Government  finance,  Legislation,  State 
governments,  Construction  costs,  Financing, 
Monetary  benefits,  Waste  disposal,  Waste  treat- 
ment, Sewage  treatment.  Administrative  agencies. 
Legal  aspects,  Adoption  of  practices,  Non-struc- 
tural alternatives. 

A  facility  used  for  water  pollution  control  may  be 
granted  an  exemption  from  personal  property, 
sales,  and  use  taxes.  Application  shall  be  made  to 
the  State  Tax  Commission  which  shall  grant  ex- 
emptions with  the  approval  of  the  Water  Resources 
Commission.  The  application  shall  contain  the 
plans  and  specifications  of  the  facility,  including 
materials  to  be  used,  equipment  acquired,  and  the 
proposed  operating  procedure  for  the  control 
facility.  Tax  exemptions  herein  granted  shall  be 
reduced  to  the  extent  of  any  commercial  or 
productive  value  derived  from  any  materials  cap- 
tured or  recovered.  An  application  for  tax  exemp- 
tion shall  be  granted  if  the  Water  Resources  Com- 
mission finds  that  the  facility  is  designed  and 
operated  primarily  for  the  control,  capture,  and 
removal  of  industrial  waste  from  water.  A  cer- 
tificate shall  then  be  issued  to  the  applicant.  Such 
certificate  may  be  revoked  or  modified  if  the  Tax 
Commission  finds  that:  ( 1 )  the  certificate  was  ob- 
tained by  fraud  or  misrepresentation,  or  (2)  the 
water  pollution  control  facility  has  not  substantially 
proceeded  to  construction  or  is  no  longer  in  use. 
Procedures  for  appeals  and  the  adoption  of  rules 
and  regulations  are  herein  provided.  (Smiljanich- 
Florida) 
W71-12986 


RARDIN  V  MARCOTTE  (INJUNCTIVE  RELIEF 
AGAINST  SEWAGE  PLANT  DISCHARGES). 

398  P  2d  35  1-355  (Kan.  1965). 

Descriptors:  *  Kansas,  'Pollution  abatement, 
'Sewage  disposal,  'Dam  construction,  Earth  dams. 
Waste  water  disposal,  Discharge  (Water),  Judicial 
decisions.  Legal  aspects,  Water  law,  Permits, 
Legislation,  Levees,  Watercourses  (Legal),  Natural 
streams,  Ponding,  Surface  waters,  Drainage,  En- 
vironmental sanitation,  Drainage  water.  Water  pol- 
lution, Water  pollution  sources,  Natural  flow, 
Dams. 
Identifiers:  Injunction  (Prohibitory). 

Plaintiff  upper  landowners  sought  a  permanent  in- 
junction barring  defendant  lower  landowners  from 
maintaining  a  dam  which  caused  water  to  back  up 
on  plaintiffs'  land.  Defendants  secured  joinder  of 
plaintiff  city  and  requested  injunctive  relief  to  keep 
the  city  from  draining  sewage  water  onto  defen- 
dants' land.  Plaintiffs'  discharge  of  sewage  water 
was  done  pursuant  to  a  state  permit  authorizing 
such  discharges.  Defendants'  dam,  however,  was 
constructed  without  the  required  state  approval. 
Plaintiffs  contended  that  defendants  were  unlaw- 
fully maintaining  the  dam.  Defendants  asserted  that 
plaintiffs  were  maintaining  a  nuisance  by  dumping 
the  sewage  water.  The  Supreme  Court  of  Kansas 
held  that  it  is  proper  to  enjoin  the  maintenance  of  a 
dam  constructed  without  state  authority  where 
such  dam  causes  the  natural  flow  of  water  to  be  ob- 
structed and  discharged  onto  the  land  of  another. 
The  court  also  ruled  that  sewage  discharges  do  not 
constitute  a  nuisance  per  se.  Finding  no  evidence 
that  indicated  that  plaintiff's  discharge  constituted 
a  nuisance  in  fact,  the  court  affirmed  the  judgment 
for  plaintiffs.  (Johnson-Florida) 
W7I-12988 


INGRAM  V  CITY  OF  GRIDLEY  (AWARD  OF 
DAMAGES  TO  DAIRY  FARMER  FOR  POLLU- 
TION NUISANCE). 

224  P.2d  798-805  (Dist  Ct  App  Cal  1 950). 

Descriptors:  'California,  'Water  pollution  effects, 
•Damages,  'Water  pollution  sources,  Water  pollu- 
tion. Cities,  Drainage  districts.  Industrial  wastes, 


Sewage,  Sewage  disposal,  Ditches,  Pollutants,  Pol- 
lution abatement,  Odor,  Taste,  Milk,  Dairy  indus- 
try, Farms,  Cattle,  Legal  aspects,  Judicial  deci- 
sions, Remedies. 

Plaintiff  diary  farmer  sought  to  recover  damages 
from  defendants  for  pollution  injury.  Defendants 
municipality  and  canning  company  discharged 
sewage  into  a  gravel  pit,  which  drained  through  de- 
fendant drainage  district's  ditch  into  a  slough  flow- 
ing through  plaintiffs  property.  Defendant  district 
contended  that  it  had  not  contributed  to  the 
nuisance  and  should  be  discharged.  The  California 
District  Court  of  Appeals,  however,  rejected  the 
district's  motion  because  the  pit  had  drained  el- 
sewhere until  the  district  dug  the  ditch.  Further- 
more, it  was  observed  that  the  district  received 
contributions  from  the  other  defendants  to  help 
maintain  the  ditch.  All  defendants  contested  the 
award  of  damages  to  plaintiff  because  no  diminu- 
tion in  market  or  rental  value  was  shown  at  trial. 
Plaintiff  showed  at  trial  an  impairment  of  the  use 
and  enjoyment  of  his  dairy  farming  operations  as  a 
result  of  the  noxious  odor,  resulting  in  lowered 
flavor  ratings  of  his  milk.  Therefore,  the  court 
sustained  the  award.  Defendants  were  furthermore 
held  jointly  and  severally  liable  for  the  injury,  but 
contended  that  damages  should  be  apportioned. 
The  court  determined  that  defendants  had  jointly 
created  the  nuisance  and  that  plaintiff  should  not 
have  to  prove  separate  damages  since  defendants 
could  apportion  amongst  themselves.  (Hart- 
Florida) 
W7I-12997 


ROCK  ISLAND  OIL  AND  REFINING  CO.  V 
HUTCHINSON  (LIABILITY  OF  OIL  COMPANY 
FOR  POLLUTING  CREEK  AND  CAUSING 
MORTALITY  OF  CATTLE). 

255  P.2d  234-239  (Okla.  1953). 

Descriptors:  'Oklahoma,  'Damage,  'Cattle, 
'Water  pollution  effects,  Water  pollution,  Water 
pollution  sources,  Oil,  Oil  wastes,  Oil  industry. 
Streams,  Toxicity,  Odor,  Wildlife,  Judicial  deci- 
sions. Legal  aspects,  Impaired  water  quality,  Water 
quality.  Color.  Aesthetics,  Effects,  Mortality,  Pol- 
lutants, Water  supply. 

Plaintiff  cattle  rancher  sought  to  recover  damages 
from  defendant  oil  company  for  loss  of  livestock 
from  water  pollution  and  the  expense  of  obtaining 
an  unpolluted  water  supply.  At  trial,  plaintiff  was 
awarded  $659  actual  damages  and  $  1 500  exempla- 
ry damages.  On  appeal,  defendant  contended  that 
the  evidence  presented  at  trial  was  insufficient  to 
sustain  the  verdict  and  judgment.  The  Oklahoma 
Supreme  Court  reviewed  the  evidence,  in  which 
several  witnesses  stated  that  they  saw  oil  wastes 
discharging  into  the  creek  from  defendant's  plant 
and  that  the  polluted  condition  of  the  creek  had 
killed  much  small  game  in  the  area.  The  court  af- 
firmed the  verdict  of  the  lower  court.  Defendant 
also  challenged  the  award  of  exemplary  damages. 
Since  plaintiff  had  presented  no  evidence  of  gross 
negligence,  evil  intent,  or  reckless  disregard  for 
plaintiffs  right  by  defendant,  the  court  reversed  the 
judgment  for  exemplary  damages.  ( Hart-Florida ) 
W7I-12999 


PORTABLE  DRILLING  CORP  V.  GUINN 
(DAMAGE  TO  AGRICULTURAL  LAND  FROM 
ADJACENT  OIL  WELL). 

226  P.2d  923-927  (Okla.  1950).  5  p. 

Descriptors:  'Oklahoma,  'Damages,  'Oil  wells, 
•Vegetation,  Crops,  Impaired  water  quality,  Water 
pollution,  Pollutants,  Oil,  Oily  water,  Oil  wastes. 
Overflow,  Oats,  Natural  streams.  Remedies,  Judi- 
cial decisions,  Legal  aspects.  Oil  fields,  Oil  indus- 
try. Cultivated  lands. 

Plaintiff  landowner  sued  defendant  oil  drilling  cor- 
poration for  damages  to  land  and  crops  resulting 
from  pollution.  Defendant  operated  an  oil  well  on 
land  adjacent  to  plaintiff's  property.  The  well 
produced  deleterious  substances  which  flowed  into 


a  creek  traversing  plaintiffs  property.  The  v 
produced  deleterious  substances  had  been  pi 
mitted  to  flow  onto  plaintiffs  land  and  asserted  t 
all  damage  occurred  prior  to  plaintiffs  acquisit 
of  the  land.  The  Supreme  Court  of  Oklahoma  h 
that:  ( 1 )  permanent  damage  to  land  and  damage 
growing  crops  are  entirely  different  element!' 
damage  even  when  caused  by  the  same  thing,  I 
both  elements  of  damage  may  be  recovered  in  l 
same  action,  and  (3)  proof  of  permanent  dam> 
to  land  does  not  include  the  value  of  growing  crd 
On  grounds  the  evidence  was  sufficient  to  sustf 
the  jury  finding  that  plaintiffs  injuries  resul 
from  the  overflow  from  defendant's  premises, 
court  affirmed  the  judgment  for  plaintiff,  t  Shelr 
Florida) 
W7 1-13000 


LICENSE  FOR  VEHICLES  CARRYING  WAS1 
EQUIPMENT  CARRYING  WASTE. 

Michigan  Comp  Laws  Ann  sees  325.284,  325.« 
(Supp  1971). 

Descriptors:  'Michigan,  'Septic  tanks,  'Ws1 
disposal,  'Environmental  sanitation,  Legislati 
Regulation,  Administrative  agencies.  State  gove 
merits.  Legal  aspects,  Water  law,  Cessrxx 
Sewage  disposal,  Wastes,  Water  pollution  sourc 
Water  pollution  control,  Environmental  engine 
ing,  Cities,  Treatment  facilities,  Domestic  wast 
Water  supply,  Bodies  of  water,  Public  health. 

All  vehicles  used  to  carry  wastes  from  septic  tan 
cesspools,  or  seepage  pits  shall  be  licensed  by 
Commissioner  of  the  Department  of  Health.  1 
waste  carrying  tank  shall  be  kept  tightly  closed 
transit  to  present  the  escape  of  contents  or  ode 
The  licensee  shall  deposit  all  wastes  removed  fr< 
any  septic  tank,  seepage  pit,  or  cesspool  into  a  n 
nicipal  sewage  treatment  plant  or  other  designa 
location  having  adequate  facilities  as  may  be  nu 
available  for  receiving  such  wastes  by  the  n 
nicipality  when  located  within  15  road  miles.  In  ' 
absence  of  such  municipal  disposal  faciliti 
wastes  shall  be  disposed  of  at  locations  over  2 
yards  from  any  residence,  business  or  put 
gathering  place  or  state  highway  subject  to  writi 
approval  of  the  property  owner  and  the  local  hea 
department.  These  wastes  may  be  buried  on  ' 
property  from  which  they  originated  at  least  75  f 
from  any  water  supply  and  25  feet  from  any  body 
water,  provided  it  is  covered  with  at  least  1 2  incl 
of  earth  and  protected  until  settled.  Under  no  ci 
ditions  shall  dumping  be  permitted  into  or  adjaci 
to  any  body  of  water.  (Johnson-Florida) 
W71-13001 


PENNSYLVANIA  SOLID  WASTE  MANAC 
MENT  ACT. 

Pennsylvania  Stat.  Ann.  tit.  35,  sees.  6001  tl 
6017  (Supp.  1971). 

Descriptors:  'Permits,  'Long-term  planni 
'Pennsylvania,  'Solid  wastes,  Water  polluti 
sources.  Water  pollution  control,  State  gove 
ments,  Legal  aspects.  Wastes,  Transportatic 
Waste  disposal,  Cities,  Local  governments,  Legis 
tion,  Administrative  agencies,  Waste  stora 
Grants,  Environmental  sanitation,  Water  pollutii 
Water  quality  control.  Pollutants,  Planning,  Mu 
pie-purpose  projects,  Treatment  facilities. 

The  purpose  of  this  Act  is  to:  ( 1 )  establish  a  co 
prehensive  program  of  planning  and  assistance 
solid  waste  management,  (2)  utilize  the  capabilit 
of  private  enterprise,  and  (3)  require  permits 
the  operation  of  processing  and  disposal  systet 
Each  municipality  of  over  300  per  square  miles!' 
submit  a  plan  for  solid  waste  management.  7 
required  contents  of  such  plans  are  set  forth.  T 
powers  and  duties  of  the  Department  of  Health ; 
detailed.  Permits  are  required  for  solid  wa 
disposal  and  transportation:  permit  applicati 
procedures  are  detailed.  The  Department  sh 
deny  a  permit  if  a  danger  to  the  health,  safety,  c 
vironment,  or  economy  of  an  area  will  result.  . 
state  agencies  shall  be  required  to  obtain  perm 
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ht  specified  acts  or  operations  dealing  with  solid 
ite  are  prohibited.  Municipalities  shall  be 
jonsible  for  collecting,  transporting,  processing, 

disposing  of  solid  wastes.  If  municipalities  are 
luting  the  air,  water,  or  land,  the  Department 
i  order  the  alteration  of  existing  methods  or 
lities.  Grants  are  authorized  to  assist  counties 

municipalities  in  solid  waste  management  pro- 
ns.  The  Secretary  of  Health  may  seek  equitable 
;f  to  restrain  violations  of  this  Act.  Penalties  for 
ations  are  herein  provided.  (Robinson-Florida) 
1-13005 


IAN    STREAMS    LAW-GENERAL    PROVI- 
NS  AND  PUBLIC  POLICY. 

tsylvania  Stat.  Ann.  tit.  35,  sees.  691.1   thru 
8  (1964),  as  amended,  (Supp.  1971). 

rriptors:  'Pennsylvania,  'Water  pollution  con- 
•Administration,  'Adjudication  procedure, 
slation,  Regulation,  Water  law.  Legal  aspects, 
!  governments,  Administrative  agencies, 
enable  use,  Waste  disposal.  Sewage  disposal, 
:r  quality  control,  Management,  Water  pollu- 
Pollution  abatement,  Treatment  facilities, 
lards,  Water  policy,  Pollutants. 

discharge  of  sewage  or  industrial  waste  or  any 
ance  into  the  waters  of  the  Commonwealth, 
h  causes  or  contributes  to  pollution  or  creates 
nger  of  pollution,  is  declared  not  to  be  a 
mable  or  natural  use  of  such  waters,  to  be 
ist  public  policy,  and  to  be  a  public  nuisance. 
sanitary  Water  Board  shall  establish  standards 
efrom  it  can  be  ascertained  whether  a 
arge  does  or  does  not  constitute  pollution  as 
ed  in  this  Act.  It  is  the  duty  of  the  Board  to 
lish  policies  for  effective  water  quality  control 
water  quality  management  in  the  Common- 
h  and  to  adopt  such  rules  and  regulations  as 
ecessary.  It  is  the  duty  of  the  Department  of 
h  to  direct  the  Commonwealth's  water  quality 
ol  program  pursuant  to  these  policies,  rules, 
egulations  and  to  provide  such  administrative 
:es  for  the  Board  as  required.  The  Act  pro- 
for  an  administrative  procedure  and  for  judi- 
:view.  Fines  and  penalties  collected  under  the 
hall  be  used  in  the  elimination  of  pollution, 
iion  is  also  made  for  the  consolidation  of 
ment  and  treatment  programs  of  individual 
ttees  in  the  same  watershed.  (Johnson- 
la) 
13012 


,N    STREAMS    LAW-SEWAGE    POLLU- 

ylvania   Stat.   Ann.    tit.   35,   sees.   691.202 
03,   691.210   (1964),   as   amended,   (Supp. 


iptors:  'Pennsylvania,  'Sewage  disposal, 
tment  facilities,  'Municipal  wastes,  Legisla- 
legulation.  Legal  aspects,  Water  law.  State 
iments.  Administrative  agencies.  Water  pol- 
control.  Water  pollution  sources,  Waste 
al.  Local  governments,  Sewage,  Sewerage, 
e  treatment.  Water  pollution. 

micipality  or  person  shall  discharge  sewage 
manner  into  the  waters  of  this  Common- 
unless  such  discharge  is  authorized  by  regu- 
or  done  pursuant  to  a  permit.  Such  a 
rge  is  declared  to  be  a  nuisance.  This  in- 
a  discharge  of  sewage  by  a  person  or  mu- 
ity  into  a  sewer  system  or  other  facility 
,  operated,  or  maintained  by  another  mu- 
ity  and  which  then  flows  into  the  waters  of 
>mmonwealth.  The  Department  of  Health 
rder  a  municipality  to  acquire,  construct, 
alter,  complete,  extend,  or  operate  a  sewer 
and/or  a  treatment  facility,  if  necessary  to 
t  pollution  or  a  public  health  nuisance.  The 
ment  may  also  order  a  municipality  to  do 
s  necessary  to  assure  that  there  will  be 
ite  sewer  systems  and  treatment  facilities  for 
e  present  and  the  future.  It  shall  be  the  duty 
corporate  authorities  of  the  municipality  to 


comply  with  orders  of  the  Department  and  they 
shall  be  guilty  of  contempt  if  they  fail  to  comply. 
(Johnson-Florida) 
W71-13013 


POLLUTION  FROM  ABANDONED  MINES. 

Pennsylvania  Stat.  Ann.  tit.  35,  sees.  760  I  760  2 
(Supp.  1971). 

Descriptors:  'Pennsylvania,  'Water  pollution 
sources,  'Water  pollution  control,  'Pollution 
abatement,  Legislation,  Legal  aspects,  Regulations, 
Administrative  agencies,  Water  pollution.  Water 
quality.  Water  quality  control,  Mining,  Mine 
wastes,  Strip  mine  wastes,  Strip  mines,  Mine  acids, 
Adoption  of  practices,  Watershed  management! 
Watersheds  (Basins),  Water  law. 

The  Secretary  of  the  Department  of  Mines  and 
Mineral  Industries  shall  initiate  an  immediate  ac- 
tion program  to  correct  pollution  from  abandoned 
deep  and  strip  mines  on  each  of  the  watersheds  in 
Pennsylvania.  The  Secretary  of  Mines  and  Mineral 
Industries  shall  present  an  annual  progress  report 
to  the  Governor  and  the  Governor  to  the  Sanitary 
Water  Board.  (Robinson-Florida) 
W71-I3033 


SUMMARY  OF  LAWS  AND  REGULATIONS 
GOVERNING  SPILLS  AND  DISCHARGES  OF 
OIL, 

Texaco,  In.,  New  York. 

For  primary  bibliographic  entry  see  Field  05G 

W7I-13036 


OIL  POLLUTION  CONTROL  LEGISLATION 
AND  THE  WATER  QUALITY  IMPROVEMENT 
ACT  OF  1970,  THE  FEDERAL  VIEWPOINT, 

Environmental    Protection    Agency,   Washington 

DC.  Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13037 


NATIONAL  CONTINGENCY  PLANNING, 

Coast  Guard,  Washington,  DC.  Law  Enforcement 

Div. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-13038 


INTERNATIONAL      ACTIVITY      REGARDING 
SHIPBOARD  OIL  POLLUTION  CONTROL, 

Coast  Guard,  Washington,  D.C. 

For  primary  bibliographic  entrv  see  Field  05G. 

W7I-13039 


THE  OIL  POLLUTION  PROBLEM  FROM  THE 
VIEWPOINT  OF  MARINE  INSURANCE, 

Haight,  Gardner,  Poor  and  Havens. 

For  primary  bibliographic  entry  see  Field  05G. 

W7 1-1 3040 


SHOULD  FINANCIAL  LIMITATIONS  UPON 
LIABILITY  BE  APPLIED  TO  OIL  SPILL 
REMOVAL  AND  DAMAGE, 

Coast  Guard,  Washington,  D.C.  Law  Div. 
For  primary  bibliographic  entry  see  Field  05G. 
W7I-13041 


THE  MAINE  LAW  -  A  PRECURSOR  FOR  THE 
OIL  TERMINALING  STATES, 

Maine  Environmental  Improvement  Commission, 

Augusta. 

For  primary  bibliographic  entry  see  Field  05G. 

W7 1-1  3042 


STATE  JURISDICTION  OVER  OIL  SPILLS  IN  A 
FEDERAL  SYSTEM, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Political 

Science. 

For  primary  bibliographic  entry  see  Field  05G. 

W7  1-1 3043 


A  JOINT  STATE  -  INDUSTRY  PROGRAM  FOR 
OIL  POLLUTION  CONTROL, 

Little  (Arthur  D.),  Inc.,  Cambridge,  Mass.  Div.  of 

Water  Pollution  Control. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-I3052 


CALIFORNIA  CONTINGENCY  PLAN  FOR  OIL 
AND  OTHER  HAZARDOUS  MATERIAL 
SPILLS, 

California  State  Div.  of  Oil  and  Gas,  Sacramento. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-13056 


AN  INTEGRATED  PROGRAM  FOR  OIL  SPILL 
CLEANUP, 

Esso  Research  Centre,  Abingdon  (England);  Esso 
Petroleum  Co.  Ltd.,  London  (England). 
For  primary  bibliographic  entry  see  Field  05G. 
W7 1-1 3090 


THE  STATE'S  ROLE  IN  OIL  SPILL  CLEANUP, 

Epro  Oceanographic  Inst.,  and  Marsan  Corp.    El- 
gin, III. 

For  primary  bibliographic  entry  see  Field  05G 
W71-13094 
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FLOOD  PLAIN  INFORMATION-COASTAL 
FLOODING,  TOWN  OF  WACHAPREAGUE, 
VIRGINIA. 

Corps  of  Engineers,  Norfolk,  Va. 

For  primary  bibliographic  entry  see  Field  04A 

W71-12287 


FLOOD  PLAIN  INFORMATION,  CALFKILLER 

RIVER,  SPARTA,  TENNESSEE. 

Corps  of  Engineers,  Nashville,  Tenn. 

For  primary  bibliographic  entry  see  Field  04A 

W71-I2288 


FLOOD  PLAIN  INFORMATION,  McDOWELL 
COUNTY,  NORTH  CAROLINA-VOLUME  1. 
CATAWBA  RIVER  AND  MILL  CREEK. 

Corps  of  Engineers,  Charleston,  S.C. 

For  primary  bibliographic  entry  see  Field  04A 

W71-12293 


FLOOD  PLAIN  INFORMATION,  UMATILLA 
RIVER  TRIBUTARIES,  McKAY,  TUTUILLA 
AND  WILDHORSE  CREEKS,  PENDLETON, 
OREGON  AND  VICINITY. 

Army  Engineer  District,  Walla  Walla,  Wash. 
For  primary  bibliographic  entry  see  Field  04A 
W7I-12294 


FLOOD    PLAIN    INFORMATION,    MUD    LICK 
CREEK  AT  ROANOKE,  VIRGINIA. 

Corps  of  Engineers,  Wilmington,  N.C. 

For  primary  bibliographic  entry  see  Field  04A 

W71-I236I 


FLOOD  PLAIN  INFORMATION  OF  SAN  MAR- 
COS CREEK,  VICINITY  OF  SAN  MARCOS, 
SAN  DIEGO  COUNTY,  CALIFORNIA. 

Corps  of  Engineers,  Los  Angeles,  Calif. 

For  primary  bibliographic  entry  see  Field  04A 

W7I-I2362 


FLOOD  PLAIN   INFORMATION,  MONUMENT 
CREEK,  COLORADO  SPRINGS,  COLORADO. 

Corps  of  Engineers,  Albuquerque,  N.Mex. 
For  primary  bibliographic  entry  see  Field  04A 
W71-12667 


FLOOD  PLAIN  INFORMATION,  LODGEPOLE 
CREEK,  SIDNEY,  NEBRASKA. 

Corps  of  Engineers,  Omaha,  Nebr. 
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For  primary  bibliographic  entry  see  Field  04A. 
W71-12668 


FLOOD  PLAIN  INFORMATION,  CLINTON 
COUNTY,  PENNSYLVANIA,  WEST  BRANCH 
SUSQUEHANNA  RIVER  AND  BALD  EAGLE 
CREEK  (LOCK  HAVEN  AREA). 

Corps  of  Engineers,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  04A. 

W7I-I2784 


FLOOD  PLAIN  INFORMATION,  McCAIN 
CREEK  AND  GILMER  BAYOU,  SHREVEPORT, 
LOUISIANA. 

Corps  of  Engineers,  New  Orleans,  La. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-12785 


FLOOD  PLAIN  INFORMATION,  PALO  DURO 
AND  TIERRA  BLANCA  CRREKS,  CANYON, 
TEXAS. 

Corps  of  Engineers,  Tulsa,  Okla. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-12786 


FLOOD   PLAIN   INFORMATION,  MONOCACY 
RIVER,  FREDERICK  COUNTY,  MARYLAND. 

Corps  of  Engineers,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-12787 


FLOOD  PLAIN  INFORMATION,  LEON  CREEK, 
SAN  ANTONIO,  TEXAS. 

Corps  of  Engineers,  Fort  Worth,  Tex. 

For  primary  bibliographic  entry  see  Field  04A. 

W7I-12788 


HYDROMORPHOLOGICAL  INVESTIGATIONS 
OF  FLOOD  PLAIN  AND  CHANNEL 
PROCESSES  (Gidromorfologicheskiye  iss- 

ledovaniya  poymennogo  i  ruslovogo  prolsessov). 
State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  08B. 
W71-12843 


USE      OF      AERIAL      PHOTOGRAPHY      FOR 
EVALUATING         THE         FLOODING         AND 
DISCHARGE  OF  RIVER  FLOOD  PLAINS  AND 
THE       DEVELOPMENT      OF      FLOODPLAIN 
FLOWS   (Primeneniye  aerofotos'yemki   k  otsenke 
protsessov   zatopleniya  i  oporozhneniya  rechnykh 
poym  i  razvitiya  poymennykh  techeniy), 
State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02E. 
W7I-I2844 


ON-SITE  INVESTIGATIONS  OF  THE  HYDRAU- 
LICS OF  A  FLOOD  PLAIN  DURING  A  PERIOD 
OF  VERY  HIGH  WATER  (Naturnyye  iss- 
ledovaniya  gidravllki  poymennogo  massiva  v 
vysokoye  polovod'ye), 

State  Hydrological  Inst.,  Leningrad  ( USSR). 
For  primary  bibliographic  entry  see  Field  08B. 
W7I-I2845 


AN       EXPERIMENTAL      STUDY       OF      THE 
HYDRAULICS  OF  FLOOD-PLAIN  CHANNELS 
IN    LIMITED    MEANDERING    (EksperlmentaF- 
noyt  issledovaniye  gidravliki  poymennykh  rusel  pri 
ogranichennom  meandrirovanii), 
State  Hydrological  Inst.,  Leningrad  ( USSR ). 
For  primary  bibliographic  entry  see  Field  08B. 
W7I-I2846 


6G.  Ecologic  Impact  of 
Water  Development 


NEW  CONCEPT  FOR  MANAGING  AQUATIC 
LIFE  SYSTEMS, 

Virginia    Polytechnic    Institute    and    State    Univ., 

Blacksburg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-12305 


GROUND    DISPOSAL    OF    PESTICIDES:    THE 
PROBLEM  AND  CRITERIA  FOR  GUIDELINES. 

Working  Group  on  Pesticides,  Rockville,  Md. 
For  primary  bibliographic  entry  see  Field  05E. 
W71-12356 


PROTECTING  THE  BIOSPHERE  FROM  TOXIC 
CHEMICALS, 

Ministerstvo  Zdravookhraneniya,  USSR,  Lenin- 
grad. Inst,  of  Biophysics. 
S.  D.  Zaugol'mikov,  and  M.  M.  Kochanov. 
Originally  published  in  Priroda.  Moscow,  USSR, 
No  8,  p  24-27,  1970.  Available  as  JPRS  52325 
from  National  Technical  Information  Service, 
Springfield,  Va  22151.  In:  The  Biosphere-USSR, 
Joint  Publications  Research  Service  52325,  p  15- 
22,  February  4,  1971.  8  p,  7  ref. 

Descriptors:  'Ecology,  'Environmental  gradient, 
♦Pollution  abatement,  'Chemicals,  'Toxicity, 
Water  pollution,  Air  pollution,  Soil  contamination, 
Pathology. 

Identifiers:  'Toxic  chemicals,  'Environmental  pol- 
lution, Biosphere. 

The  February  1970  general  assembly  of  the  Acade- 
my of  Sciences  USSR,  in  discussing  the  problems  of 
technological  progress,  devoted  special  attention  to 
the  problems  connected  with  the  protection  of  the 
biosphere.  This  concern  is  dictated  by  the  threat  to 
mankind  of  environmental  pollution  and  depletion 
of  natural  resources.  The  Soviet  hygiene  has  priori- 
ty in  the  analysis  of  the  PDK  (maximum  permissi- 
ble concentration)  of  substances.  The  PDK  serves 
as  the  basis  for  the  quantitative  evaluation  of  en- 
vironmental pollution.  Experimental  analyses  made 
it  possible  to  establish  scientifically  the  PDK  of  403 
substances  in  the  air  of  work  areas,  of  177  sub- 
stances in  reservoir  water  used  for  sanitation  and 
general  consumption,  and  of  96  substances  in  the 
atmosphere  of  populated  areas.  Norms  have  been 
recommended  for  the  maximum  permissible 
amount  of  nontoxic  pesticides  entering  the  air, 
water,  and  food.  ( Woodard-USGS) 
W71-1247I 


THE  BIOSPHERE  AND  MAN, 

Ministerstvo  Zdravookhraneniya,  USSR,  Moscow. 
Inst,  of  Biomedical  Problems. 
N.  V.  Timofeyev-Resovskiy. 

Originally  published  in  Priroda,  Moscow,  USSR, 
No  8,  p  2-9,  1970.  Available  as  JPRS  52325  from 
National  Technical  Information  Service,  Spring- 
field, Va.  22151.  In:  The  Biosphere-USSR,  Joint 
Publications  Research  Service  52325,  p  1-14, 
February  4,  1971.  14  p,  2  tab. 

Descriptors:   'Ecology,   'Environmental  gradient, 
•Earth  (Planet),  'Biomass,  'Pollution  abatement, 
Productivity,  Water  pollution,  Air  pollution.  Soil 
contamination.  Ecological  distribution. 
Identifiers:  'Biosphere,  'Environmental  pollution. 

The  productivity  potential  of  the  biosphere  to  in- 
sure natural  balance  is  discussed.  The  basic  func- 
tion of  the  biosphere  is  to  maintain  planetary 
equilibrium  on  the  surface  of  the  earth.  The  normal 
biogeochemical  functioning  of  the  biosphere  main- 
tains the  equilibrium  of  the  atmospheric  gas  com- 
position and,  most  important,  the  normal  composi- 
tion of  natural  water.  One  of  the  first  scientific 
problems  that  can  be  solved  is  the  mathematical 
simulation  of  the  types  of  very  complicated 
equilibrium  in  biogeocenoscs  and  then  the  simula- 


tion of  some  states  of  equilibrium  of  a  higher  ore 
in  interaction  with  many  spatially  neighbor! 
biogeocenoaes.  The  first  rule  for  human  survival 
earth  is  not  to  decrease  the  average  density  of  t 
earth's  green  mantle,  but  rather  employ  all  m< 
sures  to  increase  it,  since  it  increases  the  prim: 
biological  productivity  of  the  biosphere  in  din 
proportion.  (Woodard-USGS) 
W7 1-1 2472 


HEALTH  ASPECTS  OF  THE  ENVIRONMENT 

Gezondheidsorgasatie,  TNO,  The  Hague  (Neth< 

lands). 

For  primary  bibliographic  entry  see  Field  05C. 

W71-12570 


THE  ENGINEER  AND  THE  ENVIRONMENT, 

Minnesota  Univ.,  Minneapolis.  Water  Resourc 

Research  Center. 

R.  W.  Burwell,  C.  I.  McGinnis,  E.  R.  Allred,  W.  J. 

Ochs,  and  B.  W.  Rounds. 

Available  from  the  National  Technical  Informati 

Service  as  PB-202  853,  J3.00  in  paper  copy,  $0. 

in     microfiche.     Univ.     of     Minnesota,     Wal 

Resources  Research  Center.  Bull  38,  1971.  49 

OWRR  A-999-MINN  (21). 

Descriptors:  'Environment,  'Planning,  *Wal 
resources  development,  Ecology,  Wildlife,  Mi 
nesota.  Water  resources  projects,  Drainaj 
Nutrients,  Institutions,  Water  pollution,  Attitude 
Wetlands,  Decision-making,  'Engineering  perso 
nel. 

Identifiers:  'Social  decisions,  'Public  attitude 
Awareness. 

This  publication  contains  the  papers  presented 
the  'Seminar  on  the  Engineer  and  the  Enviro 
ment',  presented  by  the  Department  of  Co 
ferences  and  Institutes  of  the  General  Extensic 
Division  of  the  University  of  Minnesota.  Tl 
seminar  was  planned  in  cooperation  with  tl 
Northwest  Section  of  the  American  Society  of  Ci' 
Engineers.  The  purpose  of  the  seminar  was  to  i 
form  engineers  of  current  environmental  issu< 
with  particular  emphasis  being  placed  on  wat 
resources  problems.  The  planning  for  the  co 
ference  was  based  on  the  premise  that  the  e 
gineering  profession  should  be  aware  that  enviro 
mental  issues  are  of  paramount  concern  to  socie 
and  that  the  profession  is  responsible  for  giving  ft 
consideration  to  these  issues  in  addition  to  fulfillh 
the  traditional  role  of  solving  purely  technic 
problems.  The  subjects  of  the  papers  are:  / 
Ecological  Approach  to  Natural  Resoun 
Problems;  Drainage  and  the  Environment;  E 
vironmental  Aspects  of  Water  Resources  Plannii 
and  Development;  Social  Aspects  of  Ecology;  Tl 
State  Concern  in  Engineering  Planning  for  Wat 
Resources;  and  The  Challenge  of  Environment 
Concerns  in  the  Future  of  Engineering.  (Walto 
Minnesota) 
W7 1-1 2692 


MAN  AND  HIS  ENVIRONMENT  '68, 

Michigan      Natural      Resources     Council,     Ea 

Lansing. 

For  primary  bibliographic  entry  see  Field  05G. 

W7  1-1 2760 


PROTECTING  THE  WORLD  ENVIRONMEN 
IN  THE  LIGHT  OF  POPULATION  INCREASE. 

Executive  Office  of  the  President,  Office  of  Scient 
and  Technology,  Washington,  DC. 

Report  to  the  President,  December  1970,  36  p. 

Descriptors:  'Human  population,  'Growth  rate 
'Water  pollution  treatment,  'Waste  dilution,  Di 
tribution  patterns,  Balance  of  nature.  Ecology,  Ei 
vironmental  effects,  Eutrophication,  Productivit 
Social  aspects.  Environment,  Air  pollution,  Soli 
wastes,  Natural  resources.  Water  resources,  Wati 
pollution.  Water  pollution  sources,  Pollution  abati 
ment,  Sewage  treatment.  United  States,  Goven 
ments.  Political  aspects. 
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This  report  was  the  result  of  an  interagency  study 
made  to  develop  means  to  safeguard  the  world  en- 
vironment in  light  of  population  increases.  It 
discusses  population  growth  and  the  resulting  in- 
creased need  for  resources.  The  impact  of  the  in- 
creased numbers  of  men  on  land,  water,  plant,  and 
animal  resources,  and  particularly  on  the  environ- 
mental quality  is  detained.  In  addition  to  the  effects 
of  increased  air  pollution  and  disposal  of  solid 
wastes,  the  problems  of  water  pollution  are  ex- 
amined. It  was  found  that  the  growing  population 
uses  and  wastes  more  products,  increasing  pollu- 
tion from  agricultural,  industrial,  and  domestic 
sources.  There  is  no  longer  enough  dilution  of 
wastes  by  river  systems  to  allow  their  use  as  a 
means  of  disposal.  Treatment  and  abatement  of 
water  pollution  is  costly  and  some  treatment 
methods,  such  as  secondary  sewage  treatment,  arc 
not  completely  effective.  The  report  discusses  the 
need  of  both  developing  and  industrialized  nations 
to  be  aware  of  the  environmental  complications  of 
their  actions,  concluding  with  ten  recommenda- 
tions for  United  States  action  to  help  improve  the 
world  environment.  (Johnson-Florida) 
W7I-I2763 


REPORT  TO  THE  PRESIDENT  AND  TO  THE 
COUNCIL  ON  ENVIRONMENTAL  QUALITY. 

Citizens'  Advisory  Committee  on   Environmental 

Quality.  Washington,  D.C. 

For  primary  bibliographic  entry  sec  Field  05G. 

W71-I2773 


AN    ACT  TO   PROTECT   THE   NATURAL   EN- 
VIRONMENT. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-12781 


A  PRELIMINARY  STUDY  OF  THE  RELATION- 
SHIP    OF     SALT-PONDS     AND     WILDLIFE- 
SOUTH  SAN  FRANCISCO  BAY, 
California  Dept.  of  Fish  and  Game.  Sacramento. 
William  Anderson. 

CalifFishGamc.56<4):  240-252.  Illus.  1970. 
Identifiers:    Bay.    Oxits.    Ducks,    Grebes,    Larus- 
Philadelphia.  Phalaropc.  Ponds.  Relationship.  Sah, 
San  Francisco.  South.  USA.  Wildlife. 

Five  salt  evaporation  ponds  in  Alameda  County 
were  evaluated  as  wildlife  habitat.  Data  were  col- 
lected from  Sept.  1967  to  Sept.  1969.  Salinity 
ranged  from  9  Sal.  (percent  of  saturation)  as  the 
minimal  in  Pond  I  to  a  maximum  of  93  Sal.  in  Pond 
6.  Fifty-five  bird  spp.  were  recorded  in  the  ponds. 
Among  the  birds  making  heavy  use  of  salt  ponds 
were  shorebirds.  ducks,  grebes,  and  Bonaparte's 
gulls  Larus  Philadelphia.  Dabbling  ducks,  coots  and 
fish-eating  birds  exhibited  a  marked  preference  for 
Pond  1.  Diving  ducks,  grebes,  phalaropes  and 
Bonaparte's  gulls  disclosed  a  high  degree  of  salinity 
tolerance  and  predilection  for  food  items  existing 
in  ponds  of  high  salinity.  Shorebirds.  except 
phalaropes.  made  heaviest  use  of  ponds  almost  re- 
gardless of  salinity  and  which  were  sufficiently  shal- 
low for  wading— Copyright  1971.  Biological  Ab- 
stracts. Inc. 
W7I-I2947 


BIRDLIFE  IN  WATER-FILLED  CLAY  PITS  IN 
THE  UPPSALA  AREA.  CENTRAL  SWEDEN. 

Kjell  Sjoberg. 

Var   Fagelvaerld.    28   (3/4):    177-193.    Illus.    1969 

( Engl  summ  ) 

Identifiers:     Apus-Apus.    Birdlilc.    Central.    Clay, 

Columba-Oenas.     Columha-Pn  In  minis.     Delichon- 

Urbica.  Filled.  Philomachus-Pugnax.  Pils.  Riparia- 

Riparia.       Sturnus-Vulgaris.       Sweden.       Tringa- 

Glareola.  Uppsala.  Water. 

Bird  species  visiting  X  water-filled  clay  pits  in  an 
agricultural  area  near  Uppsala  included  migrating 
Tringa  glareola.  Philoinachus  pugnax.  A  pus  apus. 
Riparia  riparia.  Sturnus  vulgaris.  Delictum  urbica. 
Columba  palumbus  and  C.  oenas.  Altering  water 
depths,  placing  nest  boxes  and  improving  other 
conditions  of  the  ponds  are   believed  to  increase 


and  encourage  the  number  of  visiting  birds  in  the 
area— Copyright  1971,  Biological  Abstracts,  Inc 
W7  1-1  2948 


HIGHER  AQUATIC  PLANTS  IN  THEIR  EN 
VIRONMENT:  A  NEW  ORIENTATION, 

Limnologischc  Station  Niedcrrhcin  in  der  Max- 
Planck-Gesellschaft  z.F.d.W.,  Krclcld  (West  Ger- 
many). 

For  primary  bibliographic  entry  sec  Field  021. 
W7I-I2959 


THE    ECOSYSTEM    CONCEPT    IN    NATURAL 
RESOURCE  MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  04A. 
W7  1-1  2960 


IODINE   AND   THYROID   DISEASE   IN    LATIN 
AMERICA, 

Massachusetts  Inst,  of  Tech,  Cambridge. 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-12979 


THE  SEASONS:  LIFE  AND  ITS  RHYTHMS, 

For  primary  bibliographic  entry  see  Field  02A 
W7 1-1  3025 
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HOURLY  RAINFALL  SYNTHESIS  FOR  A  NET- 
WORK, 

Hydrocomp  International,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  02B 

W7I-I2259 


POTOMAC    RIVER    WATER    QUALITY    NET- 
WORK, WATER  YEAR  1970. 

Interstate    Commission    on    the    Potomac     River 
Basin,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05A. 
W7  1-1  2363 


RATIONALIZATION  OF  A  SNOW  MEASURE- 
MENT NETWORK, 

I.  D.  Kopanev. 

Translated  from  Transactions  of  the  Voyeykov 
Main  Geophysical  Observatory  (Trudy  GGO),  No. 
244.  1969.  pp.  7-14.  Soviet  Hydrology:  Selected 
Papers.  No  6.  p  555-560,  1 969.  6  p.  I  tab.  8  ref. 

Descriptors:  *Snow  surveys.  'Snowpacks.  *Net- 
work  design.  'Water  yield.  *Snow  management. 
Instrumentation.  Snowmclt.  Runoff  forecasting. 
Streamflow  forecasting.  Economics.  Gaging  sta- 
tions. 
Identifiers:  *USSR.  *Belorussia. 

The  main  source  knowledge  of  snow  cover  in  the 
USSR  is  direct  observations  at  the 
hydrometeorological  network.  Systematic  snow 
cover  observations  were  initiated  in  I  892.  Later,  in 
the  1 930's,  observations  on  permanent  snow  stakes 
were  supplemented  by  snow  surveys.  In  1914,  the 
Russian  snow  measurement  network  consisted  of 
1 400  stations  and  I  500  posts  Now .  snow  measure- 
ments are  made  at  3450  stations  and  7200  posts. 
Measurements  include  daily  determination  of  snow 
distribution,  snow  surveys,  special  observations  of 
soil  ice  crusts,  daily  observations  of  solid  precipita- 
tion, and  observations  of  snow  avalanches.  In  ra- 
tionalizing a  snow  measurement  network,  the 
problem  of  net  density  must  be  determined  not 
only  by  economics,  but  also  by  need  for  accurate 
determination  of  snow  cover  characteristics.  Com- 
putations based  on  data  obtained  from  experimen- 
tal snow  surveys  show  that  a  snow  measurement  ac- 
curacy within  5-109  can  be  achieved  in  Belorussia 
by:  (a)  taking  100  snow  depth  and  20  snow  density 


measurements  on  2-km  long  snow  courses  in  fields, 
and  (b)  taking  50  snow  depth  and  5  snow  density 
measurements  in  forest  snow  courses  0.5  km  long. 
The  rational  distance  between  stations  in  Belorus- 
ia  should  be  20  to  25  km.  In  the  southwestern  part 
of  Belorussia  the  stations  must  be  spaced  not  more 
than  1 5  km  apart  because  of  frequent  warm  spells 
and  precipitation.  Therefore,  the  optimum  per- 
manent snow  measurement  network  in  Belorussia 
should  consist  of  1 50  stations  instead  of  the  present 
226.  (Knapp-USGS) 
W7I-12394 


THE  W.A.T.E.R.  SYSTEM:  COMPUTER   PRO- 
GRAMS FOR  STREAM  NETWORK  ANALYSIS, 

Purdue  University,  Lafayette,  Ind.  Water 
Resources  Research  Center. 
D.  M.  Coffman,  A.  K.  Turner,  and  W.  N.  Melhorn. 
Available  from  the  National  Technical  Information 
Service  as  PB-202  863,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Indiana  Water  Resources  Research 
Center,  Lafayette,  Publication  No.  16,  June  1971. 
235  p,  23  fig,  5  tab,  63  ref,  5  append.  OWRR  A- 
007-IND(4). 

Descriptors:  'Drainage  systems,  'Geomorphology, 
*  Drainage  density,  'Channel  morphology,  'Com- 
puter programs,  Stream  erosion,  Meanders,  River 
basins.  River  systems,  'Networks,  Network  design. 
Data  collections,  Data  processing. 
Identifiers:  'Stream  network,  'Stream  order,  Stra- 
hler  stream  order,  Bifurcation  ratio.  Relief  ratio. 
Stream  classification,  Horton  stream  order. 

The  development  of  quantitative  fluvial  research 
has  been  closely  tied  with  the  classification  of 
stream  network.  Historically,  both  qualitative  and 
quantitative  systems  of  stream  classification  have 
evolved  in  response  to  ever-changing  needs  and 
scientific  environment.  All  current  classifications, 
however,  are  based  solely  on  the  channel  network 
topology  whereas  the  geometry,  hydrology,  water 
budget,  form  and  fabric  of  the  drainage  basin  are 
ignored.  Another  problem  with  current  methods  of 
stream  description  is  the  amount  of  computation 
necessary  to  ascertain  the  characteristics  of 
streams  of  any  given  class.  Thus,  these  advanced 
research  systems  are  rarely  used  in  applied  stream 
studies.  The  WATER  System  is  presented  as  a  com- 
puter augmented  method  for  collection,  storage, 
and  analysis  of  real  river  networks.  Its  purpose  is  to 
facilitate  the  application  of  advanced  fluvial  analy- 
sis to  actual  problems  of  water  management  and 
river  control.  Data  are  collected  so  that  geometry 
as  well  as  topology  of  a  stream  is  preserved,  per- 
mitting calculation  of  all  common  drainage  basin 
statistics  such  as  area,  shape,  orientation,  and  tex- 
ture. Classification  of  segments  and  statistical  com- 
parisons of  the  properties  of  the  various  classes  are 
automatically  performed. 
W7 1-1 2689 


MORE  ON  PLANNING  EXPERIMENTS  TO  IN- 
CREASE  RESEARCH  EFFICIENCY, 

Allied   Chemical  Corp.,   Buffalo.   NY.   Specialty 

Chemicals  Div. 

William  J.  Hill,  and  Walter  R.  Dernier. 

Industrial  and  Engineering  Chemistry,  Vol  62,  No 

1 0,  p  60-65,  October  1 970.  4  fig,  6  tab,  20  ref. 

Descriptors:      'Statistical     methods,      'Statistical 

models,    Evaluation,    Model    studies.    Regression 

analysis. 

Identifiers:      'Experimental     design,     'Statistical 

design.  Statistical  analysis.  Data  interpretation. 

The  purpose  of  this  paper  is  to  show,  by  a  case  his- 
tory, the  value  and  simplicity  of  using  statistical 
designs  in  research  situations  involving  variable 
screening  and  optimization.  The  point  stressed  here 
is  that  once  the  experiments  are  well  planned,  as  in 
a  statistical  design,  the  analysis  of  the  data  is  very 
often  straightforward  and  leads  to  informative 
results.  This  is  because,  with  many  statistical 
designs,  the  experiments  are  patterned  in  such  a 
way  as  to  concentrate  on  the  information  as- 
sociated with  the  variables,  and  to  provide  an  easy 
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interpretation  of  the  experimental  results.  How- 
ever, with  classical  one-variable-at-a-time  experi- 
mentation the  task  is  usually  much  more  difficult.  If 
the  experiments  are  poorly  planned,  the  informa- 
tion on  the  variables  and  their  interactions 
probably  isn't  there,  even  if  the  information  is 
present,  the  pattern  of  the  experiments  may  make 
for  difficult  interpretation.  A  combination  of 
limited  information  and  difficulty  in  interpretation 
can  lead  to  overall  inefficiency  in  the  experimental 
method  The  fact  that  statistical  designs  help  to 
avoid  these  hazards  is  perhaps  reason  enough  for 
their  application  (Mortland-Batlellc) 
W71-I27K) 

7B.  Data  Acquisition 


PRELIMINARY         IONIUM        DATE        FROM 
MARINE  TERRACE,  FLORIDA, 

Florida  State  Univ  .Tallahassee    Dept  of  Geology 
For  primary  bibliographic  entry  see  Field  (I2J. 
W71-12263 


HYDROLOGIC  EVALUATION  OF  GEMINI 
PHOTOGRAPHS  OE  FRINGES  OF  THE 
SAHARA,  AFRICA, 

Geological  Survey.  Washington.  DC. 
J    R   Jones 

Available  as  N70-3X9429  from  Nat.  lech.  Inf.  Ser- 
vice. Springfield,  Va.  22151  -price  S3. 00  printed 
copy--$0.95  microfiche.  National  Aeronautics  and 
Space  Administration  Technical  Letter.  NASA-6X, 
1970  13  p.  (i  fig.  NASA  Contract  No.  R-09-020- 
013 

Descriptors:    "Aerial    photography,    *Photogram- 
metry,    'Hydrology      lopography.   Oceans,    Land. 
Deserts.  Rivers.  Mountains.  Paleohydrology. 
Identifiers       'Aerial     photography     (Space-craft), 
•Africa,  "I'hotogranmietry  (Gemini). 

Five  Gemini  p holographs  of  part  of  Africa,  includ- 
ing one  from  Gemini  IV,  three  from  Gemini  V,  and 
one  from  Gemini  IX.  are  evaluated  for  their  con- 
lenl  ol  information  of  hydrologic  significance.  Geo- 
graphic, geomorphic.  ami  geologic  features  are  an- 
notated on  overlays.  Outstanding  features  clearly 
displayed  in  the  photos  include  the  paleohydrologic 
(transitional)  nature  of  the  eastern  shore  of  Lake 
Chad;  topographic  ami  color  manifestations  of 
geology  lie. n  the  Atlantic  Coast  of  Morocco,  and 
the  hvdrologic  control  on  location  of  towns  in  that 
region  I  '7  towns  were  located  in  one  photograph). 
the  sharp  contrast  between  die  water-rich  Nile 
Dell, i  ami  adjaicent  desert;  (he  disappearance  of  the 
l.ib.il  Nafusah  escarpment  in  I  ibya;  and  the  m- 
irieate  drainage  patterns  of  the  Hat-lying  beds 
which  form  iliJ.lab.il  Nafusah  ( Woodard'-USGS) 
W7  I -1 2279 


SOME    SEISMIC    MEASUREMENTS    ON    Till 
\  IRGINTA  COASTAL  PLAIN, 

Virginia     Polytechnic     Inst      and     Sialc     Univ  . 
Ulackshurg   Dept   of  Geological  Sciences 
For  primary  bibliographic  entry  see  field  0  2  I 
W7I    12323 


HIE  INSTANTANEOUS  IMF  in  DROGR  \PII: 
lis  CALCULATION  BY  THE  TRANSFORM 
METHOD  \M>  NOISE  ( ONTROL  li N  DIGITAL 
FILTERING. 

Purdue  I  no  I  al'ayette.  Iml  School  ol  Civil  In 
L'i[k\-i  ing 

1  .a  priinarv  bibliographic  entry  see  I  ield  02A 
M     I    12330 


SEISM  U      MKMi      LOCATES     POTENTIAL 
GOLD  DEPOSITS  IN  I  HE  BERING  SEA, 

logical  Sunes ,  Mcnlo  Purk.Calil 

I  .'i  primar)  bibliographic  cnlrj  see  Field  021. 

W7i  i :  <sx 


DESCENT  RATES  OF  SALT  FINGERS, 

Wisconsin  Univ  ,  Milwaukee.  Dept  of  Civil  En- 
gineering 

I  heordore  Green,  III.  and  Robert  G   Kirk 
Nature  Physical  Science,  Vol  232.  No  32,  p  123- 
1 24.  August  9, 1971 .  2  p.  I  fig.  I  tab.  6  ret. 

Descriptors:  'Saline  water-freshwater  interfaces, 
•Convection,  *Mixing,  'Salinity,  Density,  Density 
stratification.  Sea  water.  Water  chemistry,  Viscosi- 
ty, Water  temperature,  Boundaries  (  Surfaces) 

Salt  fingers  sometimes  occur  when  a  salty  layer  of 
water  overlies  a  colder,  fresher  layer  Slender 
columns  of  liquid  move  vertically  across  the  inter- 
face, driven  hy  the  potential  energy  due  to  the 
salinity  difference.  To  study  this  process,  a  sharp 
interface  was  created  artificially,  and  the  descent 
rates  of  newly  formed  salt  fingers  were  observed 
over  a  range  of  layer  temperatures  and  salinities. 
Substandard  seawater  of  34  92H'/t  salinity,  diluted 
with  tap  water,  was  used  for  the  saline  solutions 
Alter  two  layers  were  carefully  injected  separating 
them  and  allowed  to  come  to  rest,  the  glass  plate 
was  slowly  slid  away.  Photographs  and  stopwatch 
measurements  of  the  ensuing  fingers  were  taken  at 
intervals  from  15  s  to  3  min.  The  thermometers 
were  read  each  2  min,  to  the  nearest  0.05  deg  C. 
Twenty-five  useful  runs  were  made.  A  sharp 
discontinuity  remained  for  several  seconds  (up  to  a 
minute  when  the  salinity  difference  between  the 
layers  was  small).  The  ensuing  fingers  were 
between  I  and  2  mm  thick,  well  defined,  and  very 
slow  to  descend.  They  usually  diffused  and  lost 
their  identity  before  reaching  the  bottom  When 
the  salinity  difference  was  large,  the  fingers  were 
only  slightly  thicker,  but  both  formed  and  sank 
much  more  rapidly.  ( Woodard-USGS) 
W7 1-12359 


FIELD  MEASUREMENT  OF  SOIL-WATER 
CONTENT  BY  GAMMA-RAY  TRANSMISSION 
COMPENSATED  FOR  TEMPERATURE  FLUC- 
TUATIONS, 

Agricultural  Research  Service.  Phoenix,  Ari/. 
Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  02G. 
W7  1-1 2376 


PESTICIDE  ADSORPTION  MEASUREMENT  BY 
FLOW  EQUILIBRATION  AND  SUBSF:OUENT 
DISPLACEMENT, 

du  Pont  lie  Nemours  (F.I.)  and  Co..  Aiken,  S.C. 
Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  05A. 
W7 1-1  2380 


PHOTO-INTERPRETATION  STUDIES  IN  THE 
LOCATION  OF  PRAIRIE  GROUNDWATER 
SUPPLIES. 

Mollard      (J.D  )     and     Associates     Ltd.,      Regina 

(Saskatchewan). 

J.  D.  Mollard. 

Can.nli.in   Gcolcchnical   Journal.    Vol    7.    No   2.   p 

127-1  »5.  May  1970.  d  tab.  17  ref. 

Descriptors:  'Surveys.  'Aerial  photography. 
"Groundwater.  "Water  supply,  "Hydrogeology, 
lerrain  analysis,  topograph).  Aquifers.  Remote 
sensing.  Geologic  investigations.  Exploration, 
Water  yield.  Mapping.  Water  resources  develop- 
ment. <  liasslamls 
Identifiers    'Canada. 

Photo-interpretation  studies  were  applied  lo 
hydrogcological  investigations  in  die  Prairie 
provinces  of  Western  Canada.  Most  of  these  stu- 
dies involved  (he  search  for  previously  unknown 
commercial  sources  of  groundwater  in  southern 
Saskatchewan  ami  Alberta  Performance  records 
reported  cover  (he  13-year  period  from  1956  to 
1 909  Interpretation  of  hydrogcological  environ- 
ments was  90'.i  successful  using  conventional 
black-and-white  aerial  photography.  Follow-up 
field  data  aie  available  on  127  projects,  which  in- 
clude X4  groundwater  development  investigations. 


pump  testing,  data  analysis,  and  evaluation  of  &af 
yield  Airphoto  interpretation  techniques  prove 
helpful  in  correctly  identifying  commercial  source 
of  groundwater  in  approximately  7  out  of  I')  pr< 
jects  About  half  of  the  water  sources  wer* 
required  for  urban  use  and  about  one-quarter  wer 
required  for  a  variety  of  industrial  uses  AIm 
roughly  half  of  the  studies  involved  finding  45.5  t 
272  X  liters/min  and  roughly  half  involved  findin 
272  X  to  9092  liters/min.  Less  frequent 
groundwater  studies  dealt  with  regional  mapping  J 
the  surficial  and  bedrock  hydrogeology,  wit 
setting  up  monitoring  systems  for  the  detection  an 
surveillance  of  groundwater  contamination,  an 
with  locating  small  groundwater  supplies  (Knapp 
USGS) 
W7  1-12391 


A    FLUOROMETRIC   TECHNIQUE    FOR    SAM 
PLING  IN  LARGE-RIVER  ECOSYSTEMS, 

Michigan  State  Univ..  Lansing    Dept    of  Fishcric 
and  Wildlife,  and  St    Marys  Coll  ,  Winona,  Minr" 
Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  02E. 

W7I-1242I 


NEW  METHODS  OF  MEASURING  Y\  ATF.I 
EQUIVALENT  OF  SNOW  PACK  FOR  AUTO 
MATIC  RECORDING  AT  REMOTE  MOLNTAP 
LOCATIONS, 

Idaho    Univ.,    Moscow.    Engineering    Experimen 

Station. 

For  primary  bibliographic  entry  see  Field  02C. 

W7  1-1  2460 


MISCTBLE  DISPLACEMENT  MEASUREMENT! 
WITHIN  LABORATORY  COLUMNS  USIN( 
THE  GAMMA-PHOTONEUTRON  METHOD, 

du  Pont  de  Nemours  and  Co.,  Aiken.  S.C  .  Savan 

nan  River  Lab. 

For  primary  bibliographic  entrv  see  Field  02G. 

W7I-1257X 


REMOTE  DETECTION  OF  MOISTURr 
STRESS:  FIELD  AND  LABORATORY  EXPERI 
MENTS, 

Iowa  State  Water  Resources  Research  Inst;  Ames. 
For  primary  bibliographic  entrv  sec  Field  021. 
W71-12582 


REMOTE  SENSING  OF  OIL  SPILLS, 

Coast  Ciuard,  Washington.  DC.  Office  of  Research 
ami  Development. 

For  primary  bibliographic  entrv  sec  Field  05G. 
W7  1-125X9 

IDENTIFICATION      OF      OIL      LEAKS      AMI 

SPILLS, 

Standard  Oil  of  California.  San  Francisco. 

For  primary  bibliographic  entry  see  Field  05A. 

W7  1-1  2590 


THE  BEHAVIOR  OF  OIL  ON  WATER 
DERIVED  FROM  AIRBORNE  INFRARED  AND 
MICROWAVE  RADIOMETRIC  MEASURE- 
MENTS. 

TRW  Systems.  Houston.  Tex. 

1  or  primary  bibliographic  entrv  sec  Field  05B. 

W7 1 -12593 


RADIUS     OF     INVESTIGATION     IN     DC     RE- 
SISTIVITY WELL  LOGGING, 

National   Geophysical    Research    Inst  .    Hyderabad] 
i  India  i 

For  primary  bibliographic  entrv  see  Field  II4B. 
W7 1-1 2602 

I 

NUCLEAR  WELL  LOGGING  IN  HYDROLOGY. 

For  primary  bibliographic  entry  see  Field  02F. 
W7I-I26I6 


124 


RESOURCES  DATA— Field  07 
Data  Acquisition — Group  7B 


>GGING  METHODS  -  A.  NATURAL  GAMMA 
)GGING, 

l-Union  Scientific  Research  Inst,  of  Hydrogeolo- 
and  Engineering  Geology,  Moscow  (USSR). 
r  primary  bibliographic  entry  see  Field  02F. 
71-12617 


iGGING       METHODS       -      C.      NEUTRON 
GGING, 

titute  of  Nuclear  Research.  Krakow  ( Poland ). 
■  primary  bibliographic  entry  see  Field  02F. 
'1-126 18 


GGING    METHODS   -   B.   GAMMA-GAMMA 
GGING, 

:itutc  of  Nuclear  Research.  Krakow  (Poland), 
primary  bibliographic  entry  see  Field  02F. 
1-12619 


GGING  METHODS  -  D.  TRACER  LOGGING, 

ibha  Atom  Research  Centre,  Bombay  (India), 
primary  bibliographic  entry  see  Field  02F. 
1-12620 


THODS  AND  INSTRUMENTS,  A  NEW  TEM- 
IATURE-DEPTH  PROBE, 

idemiya    Nauk   SSSR,   Moscow.    Institut   Oke- 

logii. 

'  Shckhvatov,  and  E.  V.  Suvilov. 

anology   (USSR),   Vol    10,   No   2,   p   273-277, 

ember  1970.  5  p,  6  fig.  4  rel. 

criptors:  'Instrumentation,  'Bathythermo- 
)hs.  Bathymetry,  *Water  temperature, 
:metry.  Oceanography,  Data  collections. 

mperature-depth  probe  using  frequency  modu- 
in  is  described  The  instrument  is  designed  for 
surcmenl  of  the  vertical  distribution  of  water 
perature  in  the  ocean  to  depths  of  1-5  km;  the 
suring  accuracy  is  0.25r/r  in  depth  and  0.1  deg 
mperature  over  the  temperature  range  of  0  deg 
30  deg  C.  A  single-strand  cable  provides  the 
link  with  the  ship.  Measurements  are  recorded 
nalog  and  digital  formats.  Diagrams  of  the 
ic  and  on-board  equipment  are  given,  together 
some  data  obtained  with  the  instrument  (  K- 
>-USGS) 
-126.17 


SIBILITY  OK  DETERMINING  THE  CON- 
TRATION  OK  SUSPENDED  MATTER  BY 
IPT1CAL  METHOD, 

Jemiya    Nauk    SSSR,    Moscow.    Institut   Oke- 

i.gii. 

.  Maksimov.  and  M   M   Shlafman. 

mology    (USSR).    Vol    9,    No    4.    p    565-569, 

I.  5  p.  2  fig,  I  tab.  9  rel 

riptors:        'Suspended       load,       *  Turbidity, 
ilytical   techniques.    *lnslrumentation.    *Opti- 
properties.      Sea      water.      Light      intensity, 
ometrv.  Water  quality.  Light  penetration 
lifiers:  Turbidimeters. 

fthod  is  suggested  for  determining  the  conccn- 
>n  of  suspended  matter  in  sea  water  from 
s  of  the  attenuation  coefficients  IV.r  light  it 
vavelengths.  Curves  for  gradiations  of  coneen- 
>n  were  constructed.  I  he  rather  laborious 
mination  of  the  concentration  of  suspended 
-■r  by  weighing  of  fillers  is  simplified  by  this 
od.  which  also  makes  possible  the  elimination 
.'  calculation  of  particle  diameter  in  the  deter- 
lion  of  the  concentration  of  suspended  matter 
the  light  attenuation  coefficients.  (Knapp- 
S) 
-12646 


MICAL  GAUGING  OK  STREAMKLOW, 

South  Wales  Univ.,  Kensington  (Australia) 
ill  of  Civil  Engineering. 
rimarv  bibliographic  entry  see  Field  02E. 
■12664 


GEOPHYSICAL  DATA  RELATING  TO  A 
POSSIBLE  PLEISTOCENE  OVERFLOW  OF 
LAKE  BONNEVILLE  AT  GEM  VALLEY 
SOUTHEASTERN  IDAHO, 

Geological  Survey,  Denver,  Colo. 
D.  R.  Mabey. 

All  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
ton, D.C.  20402,  Price  $3.50.  In:  Geological  Sur- 
vey Research  1971,  Chapter  B,  Professional  Paper 
750-B,  p  B  I  22-B I  27,  1 97  1 .  6  fig,  7  ref. 

Descriptors:  'Geophysics,  'Electrical  studies, 
'Palcohydrology,  'Idaho,  'Lakes,  Pleistocene 
epoch.  Streams,  Paleolimnology,  Discharge 
(Water),  Topography,  Water  levels,  Rivers,  Sur- 
veys, Electrical  resistance. 
Identifiers:  'Lake  Bonneville. 

Electrical  resistivity  soundings  and  aeromagnctic 
surveys  in  Gem  Valley,  Idaho,  an  area  covered  by 
Pleistocene  basalt  flows,  are  interpreted  as  indicat- 
ing that  (  1  )  prior  to  the  flooding  of  the  valley  by 
basalt  flows  the  south  end  of  the  valley  was  a  topo- 
graphic low  and  ( 2 )  a  broad  channel  along  the  west 
side  of  the  valley  reached  north  to  the  Portneuf 
River  canyon.  The  base  of  this  channel  is  now 
about  5,100  feet  above  sea  level,  which  is  slightly 
lower  than  the  level  of  Lake  eville  at  the  time  of  the 
initial  overflow  at  Red  Rock  Pass.  The  concealed 
topography  beneath  the  basalt  suggests  that 
drainage  of  the  south  end  of  the  valley  was,  as  it  is 
now,  south  through  the  Oneida  Narrows  into  the 
Lake  Bonneville  basin.  If  the  Oneida  Narrows  were 
open  before  Gem  Valley  was  flooded  by  basalt 
flows,  the  low  point  in  the  rim  of  the  Lake  Bon- 
neville basin  may  have  been  at  the  head  of  the  Port- 
neuf River  canyon,  and  overflow  may  have  oc- 
curred through  the  Portneuf  River.  Blocking  of  this 
drainage  by  basalt  flows  could  have  produced  a  rise 
in  the  lake  level  and  overflow  at  Red  Rock  Pass 
(Knapp-USGS) 
W7  l-l  2671 


THERMAL  INFRARED  DETECTION  OF  GLA- 
CIAL GRAVEL,  YELLOWSTONE  NATIONAL 
PARK,  WYOMING, 

Geological  Survey,  Denver.  Colo. 
H.  A.  Waldrop. 

All  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
ton. D.C.  20402,  Price  S3. 50.  In:  Geological  Sur- 
vey Research  1971,  Chapter  B,  Professional  Paper 
750-B.  p  B202-B206,  1 97  1 .  2  fig,  1  tab,  5  ref. 

Descriptors:  'Remote  sensing.  'Infrared  radiation. 
'Wyoming,  'Glacial  drift,  'Vegetation  effects. 
Solar  radiation.  Temperature,  Aerial  photography. 
Forests.  Gravels,  Slopes.  Terrain  analysis. 
Identifiers:  'Yellowstone  National  Park,  Infrared 
imagery 

Well-drained  glacial  gravel  in  Yellowstone  Na- 
tional Park  can  be  distinguished  from  bedrock  and 
till  by  its  darker  tone  on  evening  thermal  infrared 
imagery  Well-drained  gravel  supports  relatively 
thin  forest,  which  cools  more  rapidly  at  night  and 
which  shows  a  darker  infrared  tone  than  thicker 
forest  on  different  materials.  Other  conditions  that 
produce  dark  infrared  tone  must  he  considered,  but 
in  the  report  area  the  dark-tone  anomaly  is  a  useful 
reconnaissance  aid  in  outlining  probable  deposits 
of  glacial  gravel.  Hydrotheimal  activity  registers 
directly  on  thermal  infrared  imagery:  other  geolog- 
ic features  in  Yellowstone  National  Park  register 
indirectly  by  their  topographic  expression,  which  is 
often  more  evident  on  radar  imagery  and  vertical 
aerial  photographs.  (  Knapp-USGS  ) 
W7I-12672 


THE   UNIT    HYDROCRAPH    -    A    TECHNIQUE 
FOR  ROUTING  RESERVOIR  RELEASES, 

Geological  Survey.  Washington.  DC 

For  primary  bibliographic  entry  see  Field  02E. 

W7 1-12682 


A  METHOD  OF  CALCULATING  PERMEABILI- 
TY FROM  ELECTRIC  LOGS, 

Geological  Survey,  Bismarck,  N.  Dak. 
M.G.  Croft. 

All  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
ton, D.C.  20402,  Price  $3.50.  In:  Geological  Sur- 
vey Research  1971,  Chapter  B,  Professional  Paper 
750-B,  p  B265-B269,  1 97  1 .  4  fig,  I  tab,  7  ref. 

Descriptors:  'Aquifer  characteristics,  'Permeabili- 
ty, 'Electrical  well  logging,  'Transmissivity,  Water 
wells,  Particle  size.  Water  chemistry,  Hydrogeolo- 

gy- 

Identifiers:  Resistivity  logs. 

A  method  is  described  for  calculating  permeability 
and  transmissivity  from  resistivity  curves  of  electric 
logs  of  water  wells.  The  transmissivity  calculated 
from  electric  logs  was  reasonably  accurate  when 
compared  with  aquifer  tests  at  two  sites.  The 
method  should  prove  useful  for  the  construction  of 
transmissivity  maps  in  areas  where  electric  logs  of 
water  wells  are  abundant.  The  relationship  of 
grade-sized  samples  to  formation  factor  and 
permeability  is  presented  in  graph  form.  The  graph 
can  be  used  to  estimate  the  transmissivity  of  an 
aquifer  with  the  resistivity  multiple-electrode 
curves.  (Knapp-USGS) 
W7  1-1  2683 


THE  USE  OF  WELL  LOGGING  IN  RECHARGE 
STUDIES  OF  THE  OGALLALA  FORMATION 
IN  WEST  TEXAS, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  04B 

W71-12684 


MEASUREMENT  AND  INTERPRETATION   OF 
PHYSICAL  PROPERTIES  OF  SOILS, 

Oregon  State  Univ..  Corvallis.  Dept.  of  Soils. 
For  primary  bibliographic  entry  see  Field  02G. 

W7I-I26X6 


INCIDENCE  OF  PROSTHECATE  BACTERIA  IN 
A  POLLUTED  STREAM, 

Michigan    State    Univ.,    East    Lansing     Dept.    of 
Microbiology  and  Public  Health 
For  primary  bibliographic  entry  see  Field  05C 
W7 1-1 2698 


A     BUBBLER-MANOMETER    WATER     LEVEL 
SENSING  AND  RECORDING  SYSTEM, 

Saskatchewan  Research  Council.  Saskatoon 

B  Morrison,  am!  W.  A.  Meneley. 

Canadian   Geotechnical   Journal,   Vol   X.   No   3.   p 

425-433,  August  1971.  5  fig.  4  ref 

Descriptors:  "Stream  gages,  'Water  levels,  'Water 
measurement,  'Instrumentation,  Data  collections. 
Hvdrologic  data. 
Identifiers:  'Water  level  recorders,  Bubble-gages 

A  bubbler-manometer  water  level  sensing  and 
recording  system  for  observation  wells  anil  stream 
stage  hydrometric  stations  can  produce  continuous 
hydrographs  throughout  winter  and  summer 
seasons  in  observation  wells  and  hydrometric  sta- 
tions. The  system  utilizes  a  conventional  recorder 
which  operates  unattended  for  a  30-day  period.  No 
external  energy  source  is  required  and  the  system 
functions  over  100  days  on  a  224  cu  It  bottle  of 
nitrogen  A  protective  housing  is  an  integral  par!  ol 
the  installation  so  that  the  instrument  can  be  safely 
installed  whereever  required  and  will  operate 
throughout  the  winter  without  requiring  any  heal- 
ing. These  features,  combined  with  simplicity  of 
construction  anil  functional  durability,  make  (his 
design  economically  attractive  lor  many  locations 
where  it  is  not  possible  to  sense  water  level  changes 
directly  with  a  float-operated  recorder.  (Knapp- 
USGS) 
W7 1-1 2805 
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COMMENTS  ON  THE  STABLE  ISOTOPE 
METHOD  IN  REGIONAL  GROUNDWATER  IN- 
VESTIGATIONS, 

International  Atomic  Energy  agency,  Vienna  (Aus- 
tria). 

For  primary  bibliographic  entry  see  Field  02F. 
W71-I2XI1 


A  LABORATORY  APPARATUS  FOR  MAIN- 
TAINING UNIFORM  SUSPENSIONS  OF  FINE- 
GRAINED SEDIMENT, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Chesapeake 

Bay  Inst. 

For  primary  bibliographic  entry  see  Field  02J. 

W7I-I2X34 


SNOW    FENCE    SHIELDING    OF    PRECIPITA- 
TION GAGES, 

Wyoming      Univ.,      Laramie.      Water     Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  02C. 

W7I-I2837 


OPTICAL  CURRENT  METER  USE  IN 
SOUTHERN  CALIFORNIA, 

Geological  Survey.  Garden  Grove,  Calif. 
T.  S.  Chandler,  and  W.  Smith 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion. Vol  97.  No  HY-9,  Paper  X390,  p  1461-1469, 
September  1971    3  fig,  I  tab,  2  ref,  append. 

Descriptors:  'Current  meters,  'Stream  gages,  'In- 
strumentation, Discharge  measurement.  Discharge 
(Water),  Streamflow.  Velocity. 
Identifiers:  'Current  meters  (Optical). 

The  optical  current  meter  is  a  stroboscopic  device 
with  which  an  operator  may  visually  follow  and 
gage  the  velocity  of  particles  moving  on  the  water 
surface.  From  early  prototypes  the  meter  has 
evolved  to  a  field  usable  instrument  with  a  low 
power  telescope,  an  oscillating  mirror  in  the  line  of 
sight  of  the  telescope,  a  variable-speed  battery- 
powered  motor,  and  a  tachometer  which  indicates 
the  rotational  speed  of  the  mirror.  Surface  veloci- 
ties are  computed  knowing  the  distance  to  the 
water  surface  and  the  angular  speed  of  the  oscillat- 
ing mirror.  Surface  velocities  must  be  corrected  by 
an  appropriate  coefficient  to  represent  the  mean 
veloclt)  in  the  vertical.  The  optical  current  meter 
will  find  its  principal  use  in  measurements  of 
discharge  under  conditions  that  preclude  use  of 
conventional  stream-gaging  equipment.  (Knapp- 
USGS) 
W71-I283K 


USE      OF      AERIAL      PHOTOGRAPHY       FOR 
EVALUATING         THE         FLOODING         AND 
DISCHARGE  OF  RIVER  FLOOD  PLAINS  AND 
THE       DEVELOPMENT       OF       FLOODPLAIN 
FLOWS   (Primeneniyv   at-ruintos'yemki   k   otsenkc 
protsessm    /atopleniya   i  oporozhneniya   rcchnykh 
povm  i  razvitiya  povmennykh  trihiniv). 
State  Hydrological  Inst..  I  eningrad  (  USSR  ) 
For  primary  bibliographic  entry  see  Field  (I2E. 
W7I-I2X44 


A  COMPARISON  OF  A  SIMPLE  CORER   AM) 
AN     EKMAN    GRAB     FOR    SAMPLING    SHAL- 
LOW-WATER BENTHOS, 
Waterloo  Univ.  (Ontario).  Dept  of  Biology. 
For  primary  bibliographic  cntrv  see  Field  <>5A. 
W71- 12X66 


STATISTICAL  MODEL  FOR  THE  SELECTION 
OF  UNICELLULAR  ALGAL  STRAINS  BY  THE 
RATE        OF        INCREASE        IN         NUMBERS 

iStatistithi'skaya     model     otboru     shtnmmo\     od- 

nokleluthnykh  vodoroslei  po  skorosti  uvi-lichi-niyu 

ihislcnnostil, 

Agrofi/icheskii    Nauchnolsslcdovalelskii    tnstitiil. 

Leningrad  (USSR) 

I  A   Shvytov. 


English  summary,  Zhurnal  Obshchei  Biologii,  Vol 
32.  No  3.  p  260-265,  1 97 1 .  2  tab,  5  ref 

Descriptors:  'Model  studies.  'Statistical  methods, 
'Algae,  Cytological  studies,  Selectivity.  Productivi- 
ty 
Identifiers:  Algal  growth. 

The  genetic  selection  aims  to  isolate  cells  from  a 
large  phenotypic  population  that  belong  to  a 
definite  genotype  of  a  high  productive  potential. 
The  introduced  statistical  model  for  the  competi- 
tive selection  of  two-component  microalgal  popu- 
lations predicts  that  during  a  long  period  one  of  the 
components  will  undergo  degeneration.  The  given 
formulas  delineate  the  probabilities  of  elimination 
of  strains  in  accordance  with  their  specific  rate  of 
growth  and  the  initial  densities.  A  predominance  of 
cells  of  inferior  strains  may  cause  degeneration  of 
the  rapidly  growing  cells  (Wilde- Wisconsin) 
W7I-I2X6X 


AN  INEXPENSIVE  METHOD  FOR  SIMULAT- 
ING DIEL  PATTERNS  OF  LIGHTING  IN  THE 
LABORATORY, 

Federal   Water  Pollution  Control  Administration, 
Duluth,  Minn.  National  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  05C. 
W7I-I2X76 


THE  USE  OF  SNOW  FENCES  FOR  SHIELDING 
PRECIPITATION  GAGES, 

Wyoming  Univ.,  Laramie. 

For  primary  bibliographic  entry  see  Field  02B. 

W7I-I2X9I 


PRODUCER-CONSUMER   RELATIONSHIPS  IN 
THE     SEA:     II.     CORRELATION     BETWEEN 
MYTILUS     PIGMENTATION     AND     DENSITY 
AND  COMPOSITION  OF  PHYTOPLANKTONIC 
POPULATIONS  IN  INSHORE  WATERS, 
Norwegian  Inst,  of  Seaweed  Research,  Trondheim. 
Arne  Jensen,  and  Egil  Sakshaug. 
J  Exp  Mar  Biol  Ecol.  5(3):  246-253.  Illus.  1970. 
Identifiers:    Automatic,    Composition,    Consumer. 
Densities.  Density,  Dinoflageliates.  Inshore.  Myti- 
lus,  Mytilus-Edulis,  Phyto,  Pigmentation.  Plankton, 
Planktonic,  Populations,  Producer,  Relationships. 
Sampler.  Sea,  Water,  Waters. 

A  simple,  automatic  water  sampler  was  constructed 
and  used  to  study  in  detail  the  variations  in 
phytoplanktonic  densities  around  populations  of 
the  edible  mussel  (Mytilus  edulis  L.).  Very  rapid 
fluctuations  were  observed  in  the  plankton  counts. 
A  good  correlation  between  these  and  the  total 
carotenoid  content  of  the  mussels  was  found, 
together  with  considerable  seasonal  variation  in  the 
pigmentation  of  the  mussels.  Analyses  of  the  pig- 
ments strongly  indicated  that  the  large  dinoflagel- 
iates are  at  least  partly  assimilated  by  the  edible  sea 
mussel  -Copyright  1971.  Biological  Abstracts.  Inc. 
W7I-I2905 


DETERMINATION  OF  MOVEMENT  AND 
IDENTITY  OF  STOCKS  OF  COHO  SALMON 
(ONCORHYNCHUS  KISUTCH)  IN  THE  OCEAN 
USING  THE  RADIONUCLIDE  ZINC-65, 

Oregon  Fish  Commission.  Clackamas.  Research 
Div. 

Robert  E.  l.oeffel.  and  William  O.  Forster. 
Res  Rep  Fish  Comm  Oreg.   2(1):    15-27.  Maps. 
1970. 

Identifiers:  Coho,  Determination.  Identity,  Migra- 
tion. Movement.  Nuclide,  Ocean.  Oncorhynchus- 
Kisutch.  Radio.  Salmon.  Stocks.  Zinc-65. 

Ihe  radioisotope.  65Zn.  which  occurs  in  the 
Columbia  Ri\er  plume  because  of  the  Atomic 
Energy  Commission  operations  at  Hanford  on  the 
Columbia  River,  is  assimilated  by  coho  and  if 
retained  long  enough  biologically  has  a  sufficient 
half  life  (245  days)  to  serve  as  a  natural  mark  for 
coho  Zinc-65  was  studied  as  a  marker  by  compar- 
ing 65Zn   levels  in  coho  taken  along  the   British 


Columbia-S.  E.  Alaska  coast  during  the  fcumm 
months  north  of  the  Columbia  River  plume,  and 
the  suspected  migratory  path  for  Oregon-Washir 
ton  coho  during  their  1st  few  mo.  in  the  ocean  Bt 
ing  Sea  coho  were  included  to  provide  a  measure 
65Zn  that  was  not  of  Hanford  origin  Samples  we 
collected  by  the  University  of  Washington  Fishcri 
Research  Institute  and  were  passed  on  to  t>  i 
Oregon  State  University  Department  of  Oceana 
raphy  for  radio-analysis.  Variation  in  activi 
between  coho  collected  in  time-space  subdivisio 
within  each  year  was  observed.  The  variation  w 
taken  as  evidence  that  coho  originating  fro 
streams  south  of  the  area  of  collection  were  in  tl 
sample  as  well  as  coho  from  British  Columbia  ar, 
S.  E.  Alaska.  The  levels  of  activity  appeared  to  I 
high  enough  that  if  coho  so  marked  were  caught 
mo.  later  on  the  high  seas  they  would  be  disti 
guishable  from  unmarked  coho  Most  fish  coi 
taincd  some  65Zn  above  background  levels,  whk 
suggests  that  65Zn  is  carried  farther  north  than  tl 
plume  appears  to  take  it.  The  presence  of  fish  wn 
high  levels  of  65Zn  in  the  northern  samples  su| 
ports  the  thesis  that  a  northward  migration  «. 
Oregon-Washington  juvenile  coho  occurs  -Cop- 
right  1971.  Biological  Abstracts,  Inc. 
W7  1-1 2910 


A  CRITICAL  STUDY  OF  SENSOR   ELEMEN 
DIFFUSION  POROMETERS, 

Stirling  Univ.  (Scotland).  Dept.  of  Biology. 
Hans  Meidner. 

JExpBot.2I  (69).  1060-1066.  Illus.  1970. 
Identifiers:   Diffusion,  Element,  Porometcrs,  Sen 
sor.  Temperature. 

Improvements  in  the  design,  calibration,  am 
method  of  use  of  sensor  element  diffusion  poromc 
ters  (in  study  of  stomalal  changes)  are  described 
and  the  difficulties  caused  by  nonisothermal  condi 
tions  during  the  use  of  these  porometers  an 
discussed— Copyright  1971,  Biological  Abstracts 
Inc. 
W71-I29X2 


TEMPERATURE  COMPENSATED  PELTIER 
PSYCHOROMETER  FOR  MEASURING  PLANT 
AND  SOIL  WATER  POTENTIALS, 

Battelle  Memorial  Inst.,  Richland,  Wash. 
Jack  J.  C.  Hsieh.  and  Frank  P.  Hungatc. 
SoilSci.  I  10(4):  253-257.  Illus.  1970. 
Identifiers:      Compensated.      Measuring.      Peltier 
Plant.    Potentials.    Psychromctcr,    Soil.    Tempera- 
ture, Water. 

The  temperature  compensation  is  achieved  by  2 
identical  thermocouples  connected  electrically  in 
series,  hut  in  opposite  polarity.  Therefore,  most  of 
the  current  generated  by  ambient  temperature  fluc- 
tuation will  be  automatically  canceled.  With  this 
design,  effects  of  ambient  temperature  changes  are 
minimized  and  more  accurate  measurements  of 
water  potential  are  obtained  under  field  condi- 
tions.—Copyright  1 97  1 .  Biological  Abstracts.  Inc. 
W7  I- 1  29X4 


TENSILE    STRENGTH    OF    CLAY     FILMS:    A 
MEASURING  TECHNIQUE, 

Minnesota  Univ..  St.  Paul.  Dept  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  02G. 
W7  1-1  2996 


VENUS:     WHERE     HAS     ALL     THE     WATER 

GONE. 

Dep.  Bot.  and  Microbiol..  Univ.  Hawaii.  Honolulu. 

Hawaii.   USA.   Hawaii   Univ..   Honolulu.   Dept.  of 

Biology  and  Microbiology. 

R.  R   Stoecker.  and  C.  E.  Folsome. 

Space  Life  Sci.  2(3):  301-306.  Illus.  1970. 

Identifiers.  Venus.  Water 

Conditions  on  the  surface  of  Venus  are  reviewed 
and  evidence  for  the  existence  of  a  hydrosphere  as- 
sessed. Escape  mechanisms  are  examined  and 
found  to  be  insufficient  to  explain  the  presumed 
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hsence    of   liquid    water    on    Venus.    The    con- 
:quences  of  a  hot,  acidic   hydrosphere  are  ex- 
lored  as  is  marginal  evidence  for  biological  activi- 
'. --Copyright  1971,  Biological  Abstracts,  Inc. 
m-13006 


C.  Evaluation,  Processing  and 
Publication 


,OOD  FREQUENCY  ESTIMATING 

JCHNIQUES  FOR  SMALL  WATERSHEDS, 

fdrocomp  International,  Palo  Alto,  Calif. 
>r  primary  bibliographic  entry  see  Field  02E. 
71-12261 


iv1ronment  pattern  reconstruc 
on  from  sample  data:  i.  mississippi 
:lta  region, 

nois     Univ.,     Chicago.     Dept.     of    Geological 

iences. 

:hard  B.  McCammon. 

nois  University  at  Chicago  Circle,  Department 

Geological  Sciences  Technical   Report   No    1, 

bruary  15,  1971.  12  p,  9  fig,  3  tab,  10  ref,  ap- 

id.  Contract  No  N00014-69-A-0090,  Task  No 

i- 1 56,  ON R  (Geography  Programs  Branch). 

scriptors:  *  Mapping,  'Statistical  methods, 
idimentation,  'Sedimentary  structures,  'Deltas, 
jisiana.  Alluvial  channels,  Beaches,  Swamps, 
ccs.  Flood  plains,  Meanders,  Channel  morpholo- 
Bays,  Environment,  Distribution  patterns, 
npling.  Statistics,  Correlation  analysis,  Missis- 
)i  River,  Computer  programs.  Statistical 
dels, 
ntifiers:  'Pattern  reconstruction  (Statistical). 

01  random  sample  of  map  data  is  adequate  to 
roduce  the  first  order  spatial  characteristics  of 
distribution  pattern  for  the  seven  major  types  of 
ostional  environments  in  the  Mississippi  Delta 
on  of  southeast  Louisiana.  This  conclusion  is 
:d  on:  (  1  )  dendrographs  which  portray  in- 
istance  relationships  among  mean  coordinate 
itions  for  the  different  environments,  (2)  the 
pling  properties  of  the  Goodman-Kruskal  mea- 
of  cross  association  as  it  is  applied  to  nearest 
kc  neighbor  samples,  and  (3)  proximal  maps 
:h  are  reconstructions  of  the  original  pattern 
*l  on  sample  data.  In  analyzing  map  patterns, 
cipal  component  analysis  can  be  used  to  depict 
ial  trends.  In  the  Mississippi  Delta  region,  the 
ral  levee,  point  bar,  bay-sound,  and  beach  en- 
nments  show  a  marked  linear  trend  whereas  the 
np,  lacustrine,  and  marsh  environments  are 
b  isotropic.  (Knapp-USGS) 
-12277 


IOFF   EVALUATION    AND   STREAMFLOW 
ULATION  BY  COMPUTER, 

)s  of  Engineers,  Portland,  Oreg. 

jrimary  bibliographic  entry  see  Field  02E 

-122X9 


CHASTIC  OPTIMIZATION  AND  SIMULA- 
M  TECHNIQUES  FOR  MANAGEMENT  OF 
IONAL  WATER  RESOURCE  SYSTEMS 
-UME  I),  INTRODUCTION. 

s  Water  Development  Board,  Austin.  Texas; 

Water    Resources    Engineers.    Inc..    Walnut 

k.  Calif. 

irimary  bibliographic  entry  see  Field  06A 

-12325 


:hastic  optimization  and  simula- 

I  TECHNIQUES  FOR  MANAGEMENT  OF 
IONAL  WATER  RESOURCE  SYSTEMS 
■UME  II),  (PROGRAM  DESCRIPTIONS). 

i  Water  Development  Board.  Austin.  Texas; 

Water    Resources    Engineers,    Inc.,    Walnut 

t,  Calif. 

rimary  bibliographic  entry  see  Field  06A. 

12326 


STOCHASTIC  OPTIMIZATION  AND  SIMULA- 
TION TECHNIQUES  FOR  MANAGEMENT  OF 
REGIONAL  WATER  RESOURCE  SYSTEMS 
(VOLUME  III),  DATA  MANAGEMENT  AND 
ANALYSIS  PROGRAM  DESCRIPTION. 
Texas  Water  Development  Board,  Austin,  Texas; 
and  Water  Resources  Engineers.  Inc.,  Walnut 
Creek.  Calif. 

For  primary  bibliographic  entry  see  Field  06A 
W71-12327 


CHAPTER  5.  USE  OF  COMPUTER 
TECHNOLOGY  TO  DEVELOP  MATHEMATI- 
CAL MODELS  FOR  NATURAL  BODIES, 

Department    of   Energy,    Mines    and    Resources, 

Burlington  (Ontario).  Canada  Centre  for  Inland 

Waters. 

For  primary  bibliographic  entry  see  Field  02A 

W7I-12352 


WATER  RECORDS  OF  PUERTO  RICO,  1964- 
67,  VOLUME  1-NORTH  AND  NORTH  EAST 
SLOPES, 

Geological  Survey.  San  Juan  ( Puerto  Rico ). 
James  B.  Rickler. 

Available  from  US  Geological  Survey,  Bldg  652,  Ft 
Buchanan,  PR  00934.  Geological  Survey  Data  Re- 
port, 1970.  269  p.  9  fig,  3  ref. 

Descriptors:  'Hydrologic  data.  'Data  collections, 
'Groundwater,  'Surface  waters,  'Puerto  Rico, 
Streamftow,  Stream  gages.  Gaging  stations,  Water 
wells,  Water  levels.  Water  analysis.  Chemical  anal- 
ysis. Water  quality.  Flow  rates.  Sediment  transport. 
Particle  size. 
Identifiers:  'Basic  data  report. 

The  surface-water,  quality-of-water,  and  ground- 
water records  for  the  north  and  northeast  slopes  of 
Puerto  Rico  for  calendar  years  1964  through  1967 
are  presented.  Included  are  records  for  streamflow 
stations,  groundwater  wells,  and  the  chemical  and 
physical  characteristics  of  surface  and  ground- 
water. The  locations  of  all  observation  stations,  ex- 
cept miscellaneous  stations  are  shown  on  maps. 
The  records  were  collected  by  the  Caribbean  Dis- 
trict of  the  Water  Resources  Division,  US  Geologi- 
cal Survey,  in  financial  cooperation  with  agencies 
of  the  Commonwealth  of  Puerto  Rico.  ( Woodard- 
USGS) 
W7  1-1  2365 


GROUNDWATER     RESOURCES     OF     BURKE 
AND  MOUNTRAIL  COUNTIES, 

Geological  Survey,  Bismarck,  N.  Dak. 

For  primary  bibliographic  entry  see  Field  02F 

W71-I236H 


GROUNDWATER  BASIC  DATA,  NELSON  AND 
WALSH  COUNTIES,  NORTH  DAKOTA, 

Geological  Survey,  Grand  Forks,  N.  Dak. 

Joe  S.  Downey. 

North  Dakota  Geological  Survey  Bulletin  57,  Part 

II,  and  North  Dakota  Water  Commission  County 

Groundwater  Studies  I  7,  Part  II,  I  97  1 .  459  p,  2  fig, 

2  plate,  6  tab,  26  ref. 


Descriptors:     'North     Dakot; 
'Water  wells,  'Groundwater. 
On-site  data  collections.  Elect 
Surveys.      Hydrologic      data, 
Hydrologic  properties.  Physical 
cal  analysis.  Regional  analysis. 
Inorganic  compounds.  Water  qu 
Identifiers:  Nelson  County  (N  D 
(N  Dak). 


'Water  supply, 
'Water  utilization, 
rical  well  logging. 
Data  collections, 
properties.  Chemi- 
Water  chemistry, 
ility.  Evaluation, 
ak).  Walsh  County 


Basic  groundwater  data  on  Nelson  and  Walsh 
Counties,  North  Dakota  were  collected  between 
1967-1970,  using  2,150  wells  and  test  holes,  water 
level  measurements  in  83  observation  wells,  logs  of 
600  test  holes  and  wells,  chemical  analyses  of  300 
water  samples,  and  particle-size  analyses  of  materi- 
al from  various  aquifers.  The  purpose  of  this  in- 
vestigation was  to  present  a  detailed  and  informa- 
tive report  on  groundwater  availability  in  Nelson 


and   Walsh  Counties  in   respect   to  future   water 
resources  development.  (Glasby-USGS) 
W7I-12370 


GROUNDWATER  BASIC  DATA,  BENSON  AND 
PIERCE  COUNTIES,  NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  N.  Dak. 

P.  G.  Randich. 

North  Dakota  Geological  Survey  Bulletin  59,  Part 

II,  and  North  Dakota  Water  Commission  County 

Groundwater  Studies  18,  Part  II,  1971.  360  p  2  fig 

I  plate,  5  tab,  1 6  ref. 

Descriptors:  'North  Dakota,  'Water  supply, 
'Water  wells,  'Groundwater,  'Water  utilization. 
On-site  data  collections,  Electrical  well  logging. 
Surveys,  Hydrologic  data.  Data  collections, 
Hydrologic  properties.  Physical  properties.  Chemi- 
cal analysis,  Regional  analysis,  Water  chemistry. 
Inorganic  compounds.  Water  quality.  Evaluation. 
Identifiers  Benson  County  (N  Dak),  Pierce  Countv 
(NDak). 

Basic  groundwater  data  on  Benson  and  Pierce 
Counties,  North  Dakota  were  collected  between 
1967-1970  using  1,780  wells  and  test  holes,  water 
level  measurements  in  1  8  I  observation  wells,  logs 
of  667  test  holes  and  selected  wells,  chemical  anal- 
ysis of  303  water  samples,  and  particle-size 
analyses  of  1  17  samples  of  water-bearing  materials. 
The  purpose  of  this  investigation  was  to  present  a 
detailed  and  informative  report  on  groundwater 
availability  in  Benson  and  Pierce  Counties  in 
respect  to  future  water  resources  development 
(Glasby-USGS) 
W7I-I237I 


CENTRAL  FRESNO  COUNTY  WATER  AND 
LIQUID  WASTE  PROGRAM:  VOLUME  III.  EX- 
ISTING WATER  AND  WASTE  FACILITIES. 

Grunwald,  Crawford  and  Associates,  Inc.    Fresno 

Calif. 

For  primary  bibliographic  entry  see  Field  0SD 

W71-I2374 


THEORETICAL  ANALYSIS  OF  AQUIFER 
RESPONSE  DUE  TO  DEWATERING  AT  WEL- 
LAND, 

Hydrology  Consultants  Ltd.,  Cooksville  (Ontario). 
For  primary  bibliographic  entry  see  Field  02F 
W71-I2386 


COMPUTATION  OF  RIVER  WATER 
MINERALIZATION  DURING  FORECASTING 
BY  MEANS  OF  A  NAIRI'  ELECTRONIC  COM- 
PUTER, 

Rostov-onDon  State  Univ.,  USSR. 

V.  I.  Rogozhkin,  A.  I.  Shestopalova,  N.  M.  Guseva, 

and  N.  Ya.  Avdeyev. 

Translated  from  Hydrochemical  materials  (Gidrok- 

himicheskiye  materialy).  Vol.  51,   1969,  pp.  217- 

218.  Soviet  Hydrology:  Selected  Papers,  No  6    n 

625-626,  1 969.  2  p,  2  ref. 

Descriptors:  'Computer  programs,  'Water  quality, 
'Salinity,    'Data    processing.    Streamflow,    Equa- 
tions,    Discharge     (Water),     Low     flow.     Peak 
discharge.  Data  collections.  Sampling 
Identifiers:  'USSR. 

An  equation  is  proposed  that  permits  computing 
water  mineralization  from  a  chemical  analysis  of  a 
minimum  number  of  water  samples  Tor  known 
discharges,  using  data  on  mineralization  deter- 
mined for  any  known  water  discharge,  mineraliza- 
tion for  maximum  discharge,  and  mineralization 
corresponding  to  minimum  discharge.  This  equa- 
tion makes  it  possible  to  use  already  existing  data 
and  in  some  cases  to  reduce  the  volume  of  very 
laborious  hydrochemical  observation.  To  broaden 
the  range  of  application  of  this  equation,  it  was 
used  as  a  basis  for  a  computer  program.  This  pro- 
gram has  two  flowcharts.  First  the  computer  selects 
the  most  characteristic  results  of  chemical  analysis 
of  water  samples  for  a  given  river  from  the  total 
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amount  of  data.  Then  it  determines  the  parameters 
of  the  equation  and  the  desired  water  mineraliza- 
tion. The  results  of  observations  for  a  large  number 
of  rivers  (1-300)  can  be  inserted  simultaneously 
into  the  computer  and  mineralization  for  any 
discharge  between  the  extreme  values.  (Knapp- 
USGS) 
W7I-I2403 


WATER  WELLS  IN  THE  HARPER,  SUPERIOR, 
AND  CUDDEBACK  VALLEY  AREAS,  SAN 
BERNARDINO  COUNTY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 
W.  R.  Moyle.Jr. 

State  of  California,  Documents  Section,  P.O.  Box 
20191  Sacramento  95X20--$2.0<).  California  De- 
partment of  Water  Resources  Bulletin  No  91-19, 
May  1 971.  99  p,  30  map,  5  tab,  1  I  ref. 

Descriptors:  *Data  collections,  'Water  wells, 
'Springs,  'California,  Deserts,  Geohydrologic 
units.  Valleys,  Alluvium,  Playas,  Groundwater 
recharge.  Geologic  mapping.  Specific  capacity. 
Aquifer  characteristics.  Water  chemistry,  Water 
levels.  Pump  testing. 

Identifiers:  *San  Bernardino  County  (Calif), 
Harper  Valley,  Superior  Valley,  Cuddeback  Val- 
ley. 

Data  collections  are  presented  in  tables  and  on 
maps  for  water  wells  and  springs  in  three  valley 
areas  in  southern  California.  One  of  a  series  of  19 
such  bulletins  for  California,  this  report  gives 
records  for  322  wells  and  springs.  Information 
items  include  location  of  wells  and  springs,  descrip- 
tion of  well,  yield,  water  use,  and  water  level  on 
dates  observed;  name  of  owner;  and  pumping  data, 
including  depths,  rates,  static  water  levels,  draw- 
downs, and  specific  capacities.  Lithologic  data 
from  driller's  logs  are  tabulated  for  37  wells. 
Chemical  analyses  for  64  water  samples  are  tabu- 
lated Pumping  test  data  are  given  for  94  wells. 
Page-size  maps  show  the  generalized  geology  and 
location  of  wells  and  springs  for  30  areas  in  the 
Harper,  Superior  and  Cuddeback  Valleys.  A  title 
list  is  given  for  the  IX  earlier  publications  in  the 
data  collection  series  ( Lang-USGS ) 
W7I-I2417 


A   CONTRIBUTION   TO  THE  OBJECTIVE   AS- 
SESSMENT OF  AREAL  RAINFALL  AMOUNTS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  02B. 

W71-12427 


EVALUATION  OF  A  DIGITAL  CATCHMENT 
MODEL  ON  NEW  ZEALAND  CATCHMENTS, 

Canterbury   Univ.,  Christchurch   (New   Zealand). 

Dept.  of  Civil  Engineering. 

M.  J.  Wood,  and  A.  J.  Sutherland. 

In:     Wellington     Symposium     -    The     Results     of 

Research    on     Representative    and     Experimental 

Basins;  December   l-X.   1970,  New  Zealand:  New 

Zealand  Journal  of  Hydrology.  Vol  9.  No  2.  p  323- 

335.  1 970.  I  3  p,  3  fig.  5  tab.  4  ref. 

Descriptors:  'Mathematical  models.  'Rainfall-ru- 
noff relationships.  'Simulation  analysis.  Parametric 
hydrology.  Routing.  Model  studies.  Water  balance, 
Hydrologic  budget,  Hydrologic  cycle.  Computer 
programs. 

Identifiers:  'Experimental  watersheds.  'New  Zea- 
land. 'Stanford  Watershed  Model. 

A  daily  version  of  the  Stanford  Watershed  Model 
IV  has  been  used  on  four  experimental  basins  and 
one  larger  catchment  in  New  Zealand.  Sensitivity 
tests  showed  that  changing  the  values  of  those 
model  parameters  describing  moisture  capacities 
and  the  associated  recession  constants  did  not  af- 
fect the  resultant  simulation  significantly.  Optimum 
values  of  the  more  significant  parameters,  the  infil- 
tration and  interflow  parameters,  were  found  to  de- 
pend upon  the  calculation  time  interval  as  well  as 
the  catchment  characteristics  A  procedure  for 
using  the  model  on  ungaged  catchments  in  New 
Zealand  is  suggested.  (  Knapp-USGS  ) 


W7I-12431 


AN    EMPIRICAL    RELATIONSHIP    BETWEEN 
RAINFALL  AND  RUNOFF, 

Ministry    of    Works,    Hamilton    (New    Zealand). 

Water  and  Soil  Div. 

For  primary  bibliographic  entry  see  Field  02A. 

W7I-I2433 


A  HYDROCHEMICAL  MAP  OF  THE  OXIDA- 
TION CAPACITY  OF  RIVER  WATERS  OF  THE 
EUROPEAN  USSR  AND  CAUCASUS  (Gidrok- 
himicheskaya  karta  okislyayemosti  rechnykh  vod 
Yevropeyskoy  chasti  SSSR  i  Kavkaza), 
Gidrokhimicheskii  Institut,  Novocherkassk 

(USSR). 

For  primary  bibliographic  entry  see  Field  02K. 
W71-I243X 


IDENTIFICATION  OF  MATHEMATICAL 
MODELS  FOR  DO  AND  BOD  CONCENTRA- 
TIONS IN  POLLUTED  STREAMS  FROM  NOISE 
CORRUPTED  MEASUREMENTS, 

Purdue  Univ.,  Lafayette,  Ind.  Dept.  of  Electrical 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-I2452 


EVALUATION    OF    THE    WORTH    OF    ADDI- 
TIONAL DATA, 

Arizona  Univ.,  Tucson.  Systems  Engineering  and 

Hydrology 

D.  R.  Davis,  and  W.  M.  Dvoranchik. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  700-707, 

August  1971.  2  fig,  3  tab,  5  ref.  OWRR  Project  B- 

077-ARIZ(7). 

Descriptors:  'Decision  making,  'Systems  analysis, 
♦Computer  programs,  'Data  collections, 
'Economics,  Statistical  methods.  Planning, 
Economic  justification.  Probability,  Costs,  Cost 
analysis.  Evaluation. 
Identifiers:  Decision  theory. 

Inherent  in  every  decision  process  is  a  certain 
amount  of  uncertainty,  which  is  reduced  with  infor- 
mation. Perfect  knowledge  yields  no  certainty  for  a 
process,  but  perfect  knowledge  for  hydrologic  and 
water  resource  systems  would  require  a  highly  ex- 
cessive investment.  A  procedure  is  given  to  calcu- 
late a  value  for  this  uncertainty  so  that  it  may  be 
compared  to  a  cost  of  further  investment,  and  it 
would  provide  a  basis  for  deciding  the  time  at 
which  the  value  of  additional  data  does  not  exceed 
the  cost  of  that  data.  A  decision  theory  approach  is 
employed  on  a  hydrologic  problem  to  formalize  the 
steps  in  making  a  decision  Examples  are  given.  (K- 
napp-USGS) 
W7 1-1 2604 


INTERNATIONAL  LEGEND 

HYDROGEOLOGICAL  MAPS. 


FOR 


United  Nations  Educational,  Scientific  and  Cul- 
tural Organization  (UNESCO)  Report,  1970.  101 
p,  4X  ref.  (Printed  by  Cook,  Hammond  and  Kell 
Ltd.,  Croydon,  England ). 

Descriptors:    'Mapping,    'Maps,    'Hydrogeology, 

Geology,    Water    levels.    Topography,    Contours. 

Cross-sections. 

Identifiers:      'Hydrogeological     maps,      'Legends 

(Maps). 

A  legend  is  presented  to  facilitate  the  preparation 
of  hydrogeological  maps,  regardless  of  scale,  in  an 
internationally  standardized  form.  The  main  intent 
is  for  use  on  international  maps,  but  the  symbols 
may  be  used  lor  national,  regional  and  local  pur- 
poses. The  legend  was  compiled  with  the  object  of 
presenting  an  internationally  agreed  set  of  symbols. 
Hydrogeological  maps  are  specialized  maps  on 
which  groundwater  resources  and,  as  far  as  neces- 
sary, surface-water  features  are  depicted  on  a  base 
of  topography  and  geology.  Apart  from  their  im- 


portance to  hydrologists  and  groundwater  tp 
cialists.  hydrogeological  maps  are  required  alio  f 
town  and  country  planning,  technicians  in  agrici 
tural,  industrial  and  domestic  water  supplies,  , 
well  as  by  farmers,  industrialists  and  private  i 
dividuuls.  (Knapp-USGS) 
W7  1-1262 1 


METHODS  AND  INSTRUMENTS,  A 
LOWANCE  FOR  SEA  WATER  DENSITY  I 
DEEP-SEA  MEASUREMENTS, 

Laboratories  of  Underwater  Studies  and  Hydroo 

tics,  Moscow  (USSR). 

N.  P.  Mif. 

Occanology    (USSR),    Vol   9,   No   4,    p    557-56 

1970.  4  p,  2  fig,  4  ref. 

Descriptors:  'Density,  'Sea  water,  'Calibratiot 
'Instrumentation,  'Oceanography,  Salinity,  Su 
veys.  Statistics,  Water  temperature,  Hydrography 

Average  statistical  values  for  the  density  of  o 
water  may  be  used  with  instruments  in  which  cc 
rections  for  the  density  of  sea  water  at  the  measu 
ing  site  cannot  be  applied  during  use.  The  me; 
statistical  relationship  between  the  density  of  tl 
sea  water  and  depth  is  given  for  the  ocean  as 
whole,  and  mathematical  expressions  are  provid< 
for  determining  the  maximal  deviations  of  the  de 
sity  of  sea  water  from  the  mean  statistical  value 
The  calibration  characteristics  and  limiting  erro 
of  a  hydrostatic  depth  gage  are  discussed  as  an  e 
ample  of  the  way  in  which  the  density  of  sea  wati 
can  be  taken  into  consideration.  (Knapp-USGS) 
W7  l-l  2644 


THE  USE  OF  ELECTRICAL  ANALOG  MODEL 
FOR  STUDYING  DYNAMIC  PROCESSES  1 
THE  SEA, 

Gidromctcorologicheskii         Institut,        Leningrs 

(USSR). 

V.  A.  Makarov,  and  A.  B.  Mcnzin. 

Oceanology   (USSR),  Vol    10,  No  5,  p  646-651 

1970.  5  p,  5  ref. 

Descriptors:  'Ocean  currents,  'Ocean  circulatioi 
'Analog  models.  Model  studies.  Waves  (Water 
Currents  (Water),  Topography,  Chanm 
morphology,  Oceanography. 

Analog  models  for  studying  dynamic  processes  i 
the  sea  were  developed  in  the  Electrical  Simulatio 
Laboratory  at  the  Leningrad  Hydrometeorologic; 
Institute.  Experiments  were  conducted  to  stud 
both  steady-state  and  non-steady-state  processes  i 
the  sea.  The  problem  of  the  propagation  and  Iran: 
formation  of  a  long  wave,  when  the  shoreline  an 
bottom  profile  change,  was  investigated;  a  metho 
was  developed  for  determining  the  periods  of  th 
free  oscillations  of  a  fluid  in  actual  basins.  Wind-ii 
duced  and  deep-water  circulation  in  actual  basir 
were  also  simulated  in  the  laboratory.  The  questio 
of  the  effect  of  a  relatively  completer  approxim; 
tion  of  shoreline  features  on  the  quality  of  th 
results  was  examined.  An  electrical  analog  w; 
developed  for  solving  circulation  problems  in  mu 
tiply  connected  regions.  ( Knapp-USGS ) 
W71-12657 


ANNUAL  AND  SEASONAL  RAINFALL  II 
FLORIDA, 

Geological  Survey,  Tallahassee,  Fla. 
G.  H.  Hughes,  E.  R.  Hampton,  and  D.  F.  Tucker. 
Florida    Bureau   of  Geology    Map   Series   No  41 
1971.  1  p.  3  fig,  3  ref. 

Descriptors:       'Rainfall,      'Rainfall      dispositioi 

♦Rainfall    intensity,    'Florida,    Seasonal,    Annua 

Average.  Maps,  Hydrologic  data.  Distribution  pal 

terns. 

Identifiers:  Hydrologic  atlas  (Florida  rainfall). 

A  one-sheet  hydrologic  atlas  contains  X  illustra 
tions  describing  annual  and  seasonal  rainfall  i 
Florida.  The  map  of  mean  annual  rainfall  show 
that   rainfall   varies  from   about  40  inches  in  th 
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orida  Keys  to  more  than  64  inches  in  southeast 
id  northwest  Florida,  and  is  greater  than  50 
ches  over  most  of  the  State.  The  distribution  of 
ean  seasonal  rainfall  in  Florida  is  shown  by  maps 
r  different  seasons  of  the  year.  The  variation  of 
nual  rainfall  is  even  greater  than  the  areal  varia- 
ms  of  mean  seasonal  and  mean  annual  rainfall, 
ic  annual,  summer,  and  winter  rainfall  at  Pen- 
:ola,  Gainesville,  and  Everglades  during  1930-65 
;  shown  by  the  bar  graphs.  (Woodard-USGS) 
71-12666 


VTER  RESOURCES  DATA  FOR  COLORADO: 
RT  I.  SURFACE  WATER  RECORDS,  1970. 

ological  Survey,  Denver,  Colo. 

ological  Survey  Basic  Data  Report,  1971.  396  p, 
ig,  3  ref. 

scriptors:  'Surface  waters,  'Streamflow,  *Flow 

asurement,  'Hydrologic  data,  'Colorado,  Data 

lections.  Gaging  stations,  Flow  rates.  Average 

w.  Low  flows.  Peak  discharge.  Discharge  mca- 

ement.  Stream  gages.  Lakes,  Reservoirs,  Water 

els. 

ntifiers:  'Surface  water  records  (Colo). 

face-water  records  at  304  sites  for  the  1970 
tcr  year  for  Colorado,  including  records  of 
:amflow  or  reservoir  storage  at  gaging  stations, 
tial-record  stations,  and  miscellaneous  sites,  are 
sented.  The  base  data  collected  at  gaging  sta- 
ls  consist  of  records  of  stage  and  measurements 
lischarge  of  streams  or  canals,  and  stage,  surface 
a,  and  contents  of  lakes  or  reservoirs.  In  addi- 
1,  observations  of  factors  affecting  the  stage- 
:harge  relation  or  the  stage-capacity  relation, 
ither  records,  and  other  information  are  used  to 
plcment  base  data  in  determining  the  daily  (low 
volume  of  water  in  storage.  Data  collected  at 
tial-record  stations  and  at  miscellaneous  sites 
given  in  three  tablets  at  the  end  of  the  surfacc- 
er  records.  The  first  is  a  table  of  discharge  mea- 
sments  at  low-flow  partial-record  stations,  the 
and  is  a  table  of  annual  maximum  stage  and 
:hargc  at  crest-stage  stations,  and  the  third  is  a 
le  of  discharge  measurements  at  miscellaneous 
s.  (Woodard-USGS) 
1-126X5 


E  W.A.T.E.R.  SYSTEM:   COMPUTER   PRO- 
AMS  FOR  STREAM  NETWORK  ANALYSIS, 

due       University,       Lafayette,       lnd.       Water 

ources  Research  Center. 

primary  bibliographic  entry  see  Field  07A. 

1-126X9 


BAN  RUNOFF  CHARACTERISTICS, 
i-innati  Univ.,  Ohio.  Div.  of  Water  Resources 
primary  bibliographic  entry  see  Field  05G. 
1-12703 


RE  ON  PLANNING  EXPERIMENTS  TO  IN- 
EASE  RESEARCH  EFFICIENCY, 

ed   Chemical   Corp.,    Buffalo,    NY     Specialty 

mieals  Div. 

primary  bibliographic  entry  see  Field  07A. 

1-12710 


VER     SUPPLIES     FOR     COMPUTER-CON- 
)LLED  INSTRUMENTATION  SYSTEMS, 
Belt  Packard  Co..  Newark.  New  Jersey  Div. 

:t  M.  Nordgren. 

Tronic  Instrument  Digest,  Vol  6.  No  12.  p  7-1  1 . 

ember  1970.  2  fig. 

iriplors:   "Computer  programs,   'Digital  corn- 
ers.   'Electronic    equipment.    Instrumentation, 
i  processing.  Data  storage  and  retrieval 
itifiers:    'Digitally   controlled    power   supplies, 
tiplexing. 

lumber    of   sophisticated    digitally    controlled 
er  supplies  that  can  be  programmed  directly 


from  a  digital  computer  are  available  commer- 
cially. The  characteristics  of  typical  designs  are 
described,  performance  tradeoffs  are  discussed, 
and  selection  criteria-including  the  decision  to 
make  or  buy-are  presented.  System  considerations 
are  also  illuminated  with  an  example  of  a 
hypothetical  test  system.  (  Mortland-Battelle ) 
W7I-I27I  1 


FLOODS  IN  ARKANSAS,  MAGNITUDE  AND 
FREQUENCY  CHARACTERISTICS  THROUGH 
1968, 

Geological  Survey,  Little  Rock,  Ark 

J.  L.  Patterson. 

Arkansas        Geological        Commission,        Water 

Resources  Circular  No.   II,   1971     246  p.  19  fig,  5 

tab,  I  3  ref,  2  append. 

Descriptors:  'Floods,  'Evaluation,  'Analytical 
techniques,  'Application  methods,  'Arkansas, 
Water  measurement.  Gaging  stations.  Estimating 
equations.  Data  collections.  Topography,  Terrain 
analysis,  Peak  discharge.  Watersheds  (  Basins). 
Identifiers:  'Flood  frequency.  Flood  magnitude. 
Surface  water  records. 

Techniques  are  presented  for  estimating  the  mag- 
nitude and  frequency  of  floods  on  Arkansas 
streams.  Modern  topographic  maps  now  available 
and  computer  techniques  facilitate  in  making  a 
comprehensive  analysis  in  which  physical  and  cli- 
matic characteristics  of  river  basins  are  related  to 
Hood  characteristics  at  gaging  stations.  Equations 
derived  from  the  analysis  permit  making  estimates 
of  the  magnitude  of  future  floods  with  recurrence 
intervals  of  as  much  as  50  yr  on  gaged  and  ungaged 
streams  that  have  drainage  areas  of  0. 1  to  3,000  sq 
mi.  An  estimate  of  the  future  Hood  potential  can  be 
used  to  locate  and  design  flood-control  structures, 
establish  flood-insurance  rates,  and  devise  flood- 
zoning  plans.  Appendixes  in  the  report  contain  data 
on  flood  characteristics  of  gaged  drainage  basins,  a 
summary  of  climatic  and  topographic  charac- 
teristics of  drainage  basins,  peak  stages  and 
discharges  for  gaging  stations  that  have  5  or  more 
years  of  record,  and  peak-flow  data  for  outstanding 
floods  at  miscellaneous  sites.  Of  the  259  gaging  sta- 
tions for  which  data  are  given,  154  are  recording 
and  105  are  crest-stage  gages  for  which  only  X  to  10 
yr  of  record  are  available.  (Lang-USGS) 
W71-127X9 


WATER  WELLS  IN  THE  SAN  LUIS  REY  RIVER 
VALLEY  AREA,  SAN  DIEGO  COUNTY, 
CALIFORNIA, 

Geological  Survey.  Menlo  Park,  Calif. 

W    R.  Moyle.Jr.  ' 

California  Dept  of  Water  Resources  Bulletin  No 

91-IX,  May  1971.  347  p,  2X  map,  5  tab.  13  ref. 

Descriptors:  'Data  collections,  'Water  wells,  'Val- 
leys, 'California,  Hydrologic  data.  Pump  testing. 
Specific  capacity.  Water  levels.  Water  chemistry. 
Logging  (Recording).  Geohydrologic  units.  Alluvi- 
um, Aquifer  characteristics.  Groundwater 
recharge. 

Identifiers:  'San  Diego  County  (Calif),  San  Luis 
Roy  Valley,  Driller  logs. 

Data  collections  are  presented  in  tables  and  on 
maps  for  water  wells  in  San  Luis  Rey  Valley, 
southwestern  California.  Descriptions  are  given  for 
2,260  wells  in  this  report,  one  of  a  series  of  19  such 
reports.  Information  items  include  location  of 
wells;  description  of  wells,  well  yield,  water  use, 
and  water  level  on  dates  observed;  name  of  owner; 
hydraulic  data  from  pumping;  and  chemical 
analyses  of  water  samples.  Information  on  water 
use  and  water  levels  on  dates  observed  are  given  for 
several  hundred  wells;  lithologic  descriptions  from 
driller's  logs  are  shown  for  296  wells;  1.090  chemi- 
cal analyses  are  tabulated;  and  data  for  679  pump- 
ing tests  are  presented.  Pumping  test  data  include 
static  and  pumping  water  levels,  well  yields,  and 
specific  capacities  (gpm/ft  ol'dd).  Page-si/e  maps 
show  the  generalized  geology  and  well  locations  for 
2X  areas.  Map  base  is  from  USGS  7    l/2-miiuite 


topographic   quadrangles,  scale    1:24,000.   (Lang- 
USGS) 
W7I-I2790 


COMPUTER   ANALYSIS  OF  FLOW   TOWARD 
ARTESIAN  WELLS, 

Kentucky    Univ.,    Lexington.    Dept.   of  Civil    En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02F. 
W7I-I2X4I 


APPLICATION  OF  COMPUTERS  TO  THE  CAL- 
CULATION OF  THE  MORPHOMETRY 
CHARACTERISTICS  OF  A  CHANNEL  IN  A 
POINT  BAR  TYPE  OF  CHANNEL  PROCESS  (O 
vychislvnii  na  EVM  morfonutricheskikh  kharak- 
teristik  rusla  pri  pohoehnevom  tipe  ru.slovogo  prot- 
sessa), 

State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  0XB. 
W7  1-12X5  I 
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DESIGNING      RESERVOIRS      WITH      SHORT 
STREAMFLOW  RECORDS, 

Harvard  Univ.,  Cambridge,  Mass.  Div.  of  Engineer- 
ing and  Applied  Physics. 
G.  Tschannerl. 

Water  Resources  Research.  Vol   7,  No  4,  p  X27- 
X33,  August  1971 .  5  fig,  2  tab,  9  ref. 

Descriptors:  'Hydrologic  data.  'Reservoir  design. 
♦Statistical  methods.  'Simulation  analysis. 
Stochastic  processes.  Synthetic  hydrology.  Op- 
timization. Systems  analysis.  Mathematical  models. 
Cost-benefit  analysis,  Streamflow,  Water  yield. 
Identifiers:  Streamflow  records. 

A  hydraulic  structure  such  as  a  reservoir  built  on 
the  basis  of  sample  information  is.  in  general,  over- 
designed  or  underdesigned  in  relation  to  perfect  in- 
formation. The  resulting  loss  in  net  benefits  is 
called  the  expected  opportunity  loss  (EOL)  due  to 
imperfect  information  and  is  a  function  of  sample 
size  Computation  of  the  EOL  requires  perfect  in- 
formation. The  EOL  can,  however,  be  found  in  one 
of  two  ways.  One  procedure  estimates  the  EOL  by 
sampling  from  a  synthetic  sequence  of  a  stochastic 
input,  such  as  streamflow,  generated  on  the  basis  of 
estimates  of  the  population  moments.  The  other 
procedure  involves  a  design  decision  within  the 
framework  of  suhjectivist  (or  Bayesian)  statistics 
(Knapp-USGS) 
W7 1-1 2451 


MODELS  OF  MINERALIZED  SOLUTION-COL- 
LAPSE STRUCTURES  FROM  DRILLING 
STATISTICS:  AN  AID  TO  EXPLORATION, 

Geological  Survey.  Knoxville,  Tenn. 
H.  Wedow.Jr. 

Economic  Geology,  Vol  66,  No  5,  p  770-776,  Au- 
gust 1971.  5  fig,  3  tab,  9  ref. 

Descriptors:  'Hydrogeology.  'Karsl,  'Water 
chemistry.  'Structural  geology.  Groundwater 
movement.  Surveys,  Geochemistry,  Mining,  Ex- 
ploration, Stratigraphy.  Dolomite,  Limestones, 
Regression  analysis. 
Identifiers:  'Solution-collapse  structures. 

Variations  in  thickness  and  metal  content  of 
selected  stratigraphic  units  cut  by  drill  holes  in  the 
East  Tennessee  zinc  districts  were  analyzed  bv 
regression  techniques.  As  the  thickness  of  an  un- 
derlying limestone  unit  is  decreased  chiefly  by  solu- 
tion thinning,  overlying  fine-grained  dolomite  units 
increase  in  thickness  by  collapse  dilation.  Variation 
in  metal  content  is  closely  associated  with  this  in- 
verse thickness  relationship  because  of  the  deposi- 
tion of  the  ore  minerals  in  the  dilation  openings 
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Most  of  the  ore  is  found  where  the  fine-grained 
dolomite  units  are  so  dilated  by  collapse  as  to  form 
breccias.  Hypothetical  cross  sections  synthesized 
from  widely  spaced  drill-hole  data  show  mineral- 
ized structures  of  size,  shape,  and  distribution  of 
metal  comparable  to  those  seen  in  actual  field  rela- 
tions. (Knapp-USGS) 
W7 1-12696 


FATIGUE     STRENGTH     OF     HOT     ROLLED 
DEFORMED  REINFORCING  BARS, 

University  of  Alberta,  Edmonton,  Canada;  Stanley 

and     Associates     Engineering,     Ltd,     Edmonton, 

Canada. 

J.  G.  MacGregor,  I.  C.  Jhamb,  and  N.  Nuttall. 

J  Amer  Concr  Inst,  Proc,  Vol  68,  No  3,  p  1 69- 1  79, 

Mar  1971.  II  p,  8  fig,  6  tab,  15  ref. 

Descriptors:  Beams  (Structural),  Cyclic  loads. 
Deformed  bars,  'Fatigue  (Materials),  High 
strength  steels,  Reinforced  concrete,  Ultimate  ten- 
sile strength,  'Reinforcing  steels,  Foreign  research, 
Tensile  strength,  'Test  results.  Stress-strain  curves. 
Laboratory  tests.  Bibliographies,  Failure 
(Mechanics),  Microstructure,  'Test  procedures. 
Yield  strength. 
Identifiers:  Canada. 

Procedures  and  results  of  fatigue  tests  on  Nos.  5,  8, 
and  10  hot-rolled,  deformed  reinforcing  bars  with 
nominal  yield  strength  of  40,  60,  and  75  kips/sq  in. 
are  reviewed.  Tests  were  made  on  reinforced 
concrete  beams  containing  one  such  bar  and  on 
specimens  machined  from  the  bars.  The  test  pro- 
gram consisted  of  flexural  fatigue  tests  of  72  rein- 
forced concrete  beams  and  36  standard  rotating 
beam  fatigue  tests.  Although  the  fatigue  strength  of 
machined  specimens  varied  directly  as  the  ultimate 
tensile  strength  of  the  bars,  the  fatigue  strengths  of 
the  bars  were  essentially  constant  and  equal  to  30 
kips/sq  in.  for  a  zero  to  maximum  tension  cycle. 
The  difference  may  possibly  be  explained  by  the 
stress  concentrations  at  the  base  of  the  deformation 
and  the  presence  of  a  relatively  low  strength  decar- 
burized  layer  on  the  outside  of  all  the  deformed 
bars  in  the  test  series.  (USBR) 
W71-12887 


CONSTRUCTION  INNOVATIONS  IN  RECLA- 
MATION WORK, 

Bureau  of  Reclamation,  Denver,  Colo. 

B.  P.  Bellport. 

Proc  Amer  Soc  Civ  Eng,  J  Constr  Div,  Vol  97.  No 

COI.p  79-93,  Mar  1971.  15  p,  8  fig. 

Descriptors:  Aerial  photography.  Borehole 
cameras,  'Construction,  Soil  cement,  'Construc- 
tion equipment,  'Innovation,  Excavation,  Lasers, 
Dams.  'Tunneling,  'Photogrammetry,  Pumping 
plants.  Foundation  investigations.  Shafts  (Excava- 
tions), 'Tunneling  machines.  Water  resources 
development.  Blasting. 

New  techniques  being  used  in  constructing  Bureau 
of  Reclamation  structures  and  facilities  in  the  17 
Western  States  are  described.  In  meeting  future 
challenges,  the  engineering  profession  and  con- 
struction industry  must  devise  new  construction 
techniques  to  accomplish  work  economically  and 
expeditiously,  and  use  their  technologies  and  ex- 
perience to  provide  an  improved  environment 
reflecting  the  relationship  of  man  to  his  needs  and 
the  high  standard  of  living  enjoyed  in  this  country. 
The  resourcefulness  and  skills  of  engineers  and 
contractors  will  be  challenged  as  water  resources 
projects  grow  in  magnitude  and  complexity  and  as 
the  Nation's  needs  for  water  continue  to  mount. 
New  techniques  being  used  on  current  construction 
and  other  advances  promised  by  on-going  and 
proposed  research  are  indicative  of  the  continuing 
success  of  the  profession  and  industry  in  meeting 
national  goals  of  water  resources  development  and 
in  attaining  the  Nation's  aspirations  in  enhancing 
the  quality  of  our  environment.  (USBR) 
W71-12892 


8B.  Hydraulics 


IN    FLA1    KM    I  A  SGI 


EXPERIMENTS  ON  PLANE  COLETTE  FLOW, 

Toronto  Univ   (Ontario).  Dept   of  Mechanical  En- 
gineering. 

H.  J.  Leutheusser,  and  V.  H.  Chue. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97.  No  HY-9,  Paper  8367,  p  1269-1284. 
September  197  1 . 9  fig,  8  ref,  append    Nat  Research 
Council,  Canada,  Grant  No.  A- 1  54  I 

Descriptors:  'Open  channel  How,  *  Air-waters  in- 
terfaces,   'Turbulent   How,    'Boundary   processes, 
Hydraulics,  Shear  drag.  Flow  resistance. 
Identifiers:  'Couette  flow. 

A  simple  method  for  generating  plane  Couette  flow 
is  described  In  this  technique  the  water  surface  of 
a  covered  open-channel  flume  represents  the  mov- 
ing boundary,  and  measurements  are  performed  in 
the  overlying  (sandwiched)  air  layer.  Experimental 
results  suggest  transition  from  laminar  to  turbulent 
plane  Couette  flow  at  a  Reynolds  number  (based 
on  center-line  velocity  and  channel  half-depth)  of 
about  280  Turbulent  mean  velocities  arc  corre- 
lated in  terms  of  inner  and  outer  law  coordinates, 
and  universal  skin  friction  laws  arc  derived  for  the 
case  of  hydrodynamically  smooth  boundaries 
However,  it  is  concluded  that  none  of  the  experi- 
mental data  on  turbulent  plane  Couette  flow  sup- 
port for  von  Karman's  theory  of  homologous  turbu- 
lence. A  cursory  exploration  of  the  effects  of  uni- 
lateral boundary  roughness  suggests  that  mean- 
flow  characteristics  on  the  smooth  side  of  a 
Couette  channel  assume  the  features  prevailing  on 
the  rough  side.  (  Knapp-USGS) 
W71-I2253 


SELF-AERATED     FLOW     CHARACTERISTICS 
IN  WALL  REGION, 

Indian  Inst    of  Science,  Bangalore    Dept    of  Civil 
and  Hydraulic  Engineering. 
N   S   Lakshmana  Rao,  and  T  Gangadharaiah. 
ASCE  Proceedings.  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97.  No  HY-9,  Paper  8359,  p  1285-1303, 
September  1971.  15  fig,  I  7  ref,  append. 

Descriptors:   'Air  entrainment,  'Aeration,  'Open 
channel      flow,      'Turbulent      flow.     Turbulence, 
Roughness  (Hydraulic),  Bubbles.  Mixing.  Bounda- 
ry processes. 
Identifiers:  Self-aerated  flow. 

Characteristics  of  self-aerated  flows  in  the  wall  re- 
gion, including  the  distribution  of  velocity  and  air 
concentration  in  the  wall  turbulent  zone  were  stu- 
died by  dividing  the  wall  turbulent  zone  into  an 
inner  and  outer  region  according  to  the  eddy 
viscosity  distribution.  The  inner  region  ceases  to 
exist  under  certain  conditions  of  air  concentration 
on  the  wall.  The  values  of  the  Karman  constant  and 
Manning's  roughness  coefficient  show  increases  in 
value  as  air  concentration  increases.  Estimation  of 
the  average  velocity  and  the  probable  diameter  of 
an  air  bubble  shows  a  definite  relation  with  mean 
air  concentration  in  the  wall  region.  (Knapp- 
USGS) 
W7I-I2254 


TRACER     STUDIES    OF    SEDIMENT    TRANS- 
PORT PROCESSES, 

Geological  Survey,  Fort  Collins.  Colo. 

For  primary  bibliographic  entry  see  Field  02J. 

W7  1-1  2255 


FLUID-DYNAMIC  CONSIDERATION  OF  BOT- 
TOM MATERIALS, 

Illinois   Univ..   Urbana.    Dept.  of  Theoretical   and 

Applied  Mechanics 

For  primary  bibliographic  entry  see  Field  02J. 

W7I-I2256 


NONUNIFORM    FLOW 
LAR  CHANNELS, 

Camp,  Dresser  and  McKec.  Boston,  Mass 
K   M.  Yao. 

ASCE  Proceedings,  Journal  of  the  Hydraulics 
sion,  Vol  97,  No  HY-9,  Paper  8369,  p  I  343-1 
September  1971.  I  fig,  4  ref.  append 
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Descriptors:     'Stage-discharge     relations.     'Opt 
channel  flow,  'Unsteady  flow,  'Backwater.  'Flo- 
profiles,      Gradually      varied      flow.      Analytic- 
techniques.  Non-uniform  flow 
Identifiers:  'Nomographs. 

Nonuniform  flow  is  possible  in  flat  open  channc 
and  the  surface  profile  of  flow  in  such  a  channel 
always  in  the  form  of  a  backwater  curve  Tt' 
present  practice  for  backwater  profile  computi 
tions  cither  needs  expensive  computer  time  or  * 
employs  a  very  tedious  manual  trial  and  err<* 
method  An  easy-to-use  alignment  chart  < 
developed  for  determining  surface  profile  of  sul 
critical,  gradually  varied  flow  in  flat  rcctanguk 
open  channels  The  only  parameter  needed  in  a| 
plying  the  chart  is  the  critical  depth  which  can  ab>' 
be  read  from  an  auxiliary  scale  in  the  char 
Knowledge  of  nonuniform  flow  is  not  essential  ft' 
using  the  chart.  Numerical  examples  are  includct 
(Knapp-USGS) 
W7I-12258 


DE  SAINT-VENANT  EQUATIONS  EXPERIMEF> 
TALLY  VERIFIED, 

New    Mexico    Inst,    of    Mining    and    Technology 

Socorro.  Dept.  of  Hydrology. 

W   Brutsaert. 

ASCE  Proceedings.  Journal  of  the  Hydraulics  Div 

sion.  Vol  97.  No  HY-9,  Paper  8378.  p  I387-140|| 

September  1971.  10  fig,  26  ref,  append. 

Descriptors:  'Unsteady  flow.  'Numerical  analysis 

'Hydrograph  analysis.  Overland  flow,  Rainfall-ru1 

noff  relationships,  Streamflow  forecasting,  Runot' 

forecasting. 

Identifiers:  'Saint-Venant  equations. 

The  unsteady  spatially  varied  flow  equations  (D' 
Saint-Venant  equations)  may  be  solved  by  implici 
finite  differences  with  explicit  description  at  uV 
boundaries.  Imposition  of  improper  boundary  con 
ditions  which  violate  the  physics  of  the  problen 
result  in  violation  of  continuity  or  in  numerical  in 
stability  problems  or  meaningless  results.  The  mag 
nitude  of  the  spatial  increment  used  in  the  inplici 
solution  scheme  was  critical  on  steep  slope 
( 2.0%).  The  temporal  distribution  of  flow  and  timi 
to  equilibrium  was  altered  considerably  dependinj 
on  the  specified  increment  of  distances  Hydro 
graphs  on  milder  slopes  (0.5%  and  1.0%)  were  af 
fected  to  a  progressively  lesser  extent  as  the  chan 
nel  slope  was  decreased.  The  time  to  equilibrium 
flow  starting  from  a  dry  bed  was  nonlinear  will, 
respect  to  change  of  channel  length,  channel  slope 
and  rate  of  lateral  inflow  For  a  given  channc 
length  and  slope,  time  to  equilibrium  approached ; 
constant  for  high  rates  of  lateral  inflow.  (Knapp- 
USGS) 
W71-I2260 


FLOW  IN  CHANNELS, 

Queen's  Univ.,  Belfast  ( Northern  Ireland  )   Dept.  ol 

Civil  Engineering. 

Robert  H.J.  Sellin. 

New    York,    N    Y.   Gordon    and    Breach    Science 

Publishers  Inc.  1970.  1 49  p. 

Descriptors:  'Open  channel  flow.  'Streamflow 
'Alluvial  channels.  Hydraulics,  Hydrology,  Stead> 
flow.  Unsteady  flow.  Gradually  varied  flow 
Uniform  flow,  Turbulent  flow.  Erosion,  Scour. 
Sediment  transport.  Stage-discharge  relations 
Velocity.  Flow  control.  Regulation,  Gaging  sta- 
tions. Bed  load.  Suspended  load.  Flood  plains. 
Sedimentation,  Flood  routing.  Routing. 

This  book  is  intended  mainly  for  students  ol 
hydraulic  engineering  who  have  already  gained  ;i 
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isic  knowledge  of  fluid  mechanics  and  who  wish 
>  study  the  hydraulics  of  open  channels.  Inclusion 
F  selected  references  should  make  the  book  of 
llue  to  postgraduate  students  and  engineers, 
quiring  an  introduction  to  the  subject.  An  in- 
oduction  to  alluvial  channel  flow  as  well  as  one  to 
isteady  channel  flow  is  given  with  more  complete 
eatment  of  uniform  and  non-uniform  flow  in  fixed 
mndary  channels.  The  subjects  discussed  in  detail 
elude  uniform  flow,  gradually  varied  flow,  rapidly 
iried  flow,  control  and  measurement  of  open 
lanncl  flow,  flow  in  erodible  material,  and  un- 
sady  flow  in  open  channels.  ( Knapp-USGS ) 
71-12275 


iARACTERISTICS    OF   TRANSVERSE    MIX- 
G  IN  OPEN-CHANNEL  FLOWS, 

ilifornia  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 

ib.  of  Hydraulics  and  Water  Resources. 

T  primary  bibliographic  entry  see  Field  05B. 

71-12357 


Hydraulic  jumps  caused  by  hydraulic  transitions 
from  supercritical  to  subcritical  flow  in  closed  con- 
duits were  studied  to  determine  optimum  diameters 
of  circular  drains.  In  supercritical  flow,  great 
amounts  of  air  are  entrained.  The  resulting  increase 
in  volume  causes  an  increment  of  as  much  as  25 
percent  in  the  flow  section.  The  cross  section  of  the 
conduit  must  be  incremented  to  accommodate  the 
entrained  air.  The  study  is  presented  in  3  volumes. 
Extensive  reviews  of  hydraulics  of  circular  drains 
are  included  in  volumes  1  and  2.  In  volume  3,  the 
apparatus  (tilting  transparent  sections  of  circular 
drains)  is  described,  and  a  summary  of  the  study  is 
presented.  ( Woodard-USGS) 
W71-124I9 


METHOD    OF    CALCULATING    SECONDARY 
FLOW, 

Pittsburgh  Univ.,  Pa.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02E. 
W71-12449 


Descriptors:       'Alluvial       channels,       "Channel 
morphology,  *Flow  resistance,  "Regime,  Mannings 
equation,  Chezy  equation.  Roughness  (Hydraulic), 
Sediment  transport. 
Identifiers:  Flat-bed  channels. 

The  flat  bed  characteristic  of  upper  regime  flow 
commonly  occurs  at  high  discharge  in  sand  chan- 
nels. Data  from  many  channels  with  sand  beds 
show  that  for  a  flat  bed  or  for  a  dune  bed  the 
velocity  varies  with  hydraulic  radius  to  the  one-half 
power,  indicating  a  constant  value  of  flow  re- 
sistance. Values  of  flow  resistanpper  regime  flow 
for  24  channels  were  used  in  a  regression  analysis 
to  determine  the  effects  of  median  particle  diame- 
ter of  bed  material  and  of  slope.  Flow  resistance 
could  be  expressed  as  a  function  of  median  particle 
diameter  alone.  The  relationship  of  Manning's  n  to 
median  diameter  of  bed  material  and  hydraulic 
radius  is  given  in  graphical  form.  (Knapp-USGS) 
W7  1-1  2681 


DS  IN  DESIGNING  LABORATORY  FLUMES, 

illogical     Survey,     Washington,     D.C.     Water 

sources  Div. 

irnettP  Williams. 

:ological  Survey  Open-file  Report,  1971.  294  p, 

fig,  2  tab,  42  ref. 

scriptors:  "Model  studies,  "Flumes,  "Hydraulic 
(dels.  "Open  channel  flow,  "Sediment  transport, 
sign.  Design  criteria.  Design  data,  Instrumenta- 
n.  Equipment,  Construction,  Specifications, 
mtificrs:  "Laboratory  flumes. 

is  manual  describes  various  techniques  of  design 
i  construction  of  flumes  used  to  study  open 
snnel  flow  and  sediment  transport.  Advantages 
1  disadvantages  of  each  are  pointed  out.  The 
iic  ingredients  of  a  system  are  the  test  channel 
imc).  water  or  whatever  fluid  is  to  be  used,  a 
mp,  piping,  various  tanks,  and  possibly  sediment 
r  sediment-transport  studies).  The  type  of  flume 
)sen  depends  on  space,  cost,  purpose  of  flume 
I  help  available  for  performing  experiments, 
circulating  flumes  take  up  less  space  and  cost 
i.  They  are  also  easier  to  operate;  frequently  one 
n  can  do  everything  alone.  Consequently  for 
poses  of  demonstration  of  instruction  a  closed 
:uit  recirculating  flume  is  best.  Nonrccirculating 
tics  offer  more  accuracy  and  flexibility  in  scdi- 
nt-transport  research  Among  the  two  types  of 
irculating  flumes,  the  closed-circuit  type  is  best 

research  projects  which  require  detailed  flow 
asurements  and  for  demonstration,  whereas  the 
:-overfall  type  is  preferable  for  sediment-trans- 
t  research  because  of  the  better  sediment-sam- 
ig opportunities.  (Knapp-USGS) 

1-12366 


DROGEOLOGIC   ASPECTS  OF  DEWATER- 
i  AT  WELLAND, 

iversity  of  Western  Ontario,  London.  Dept.  of 
Bogy. 

primarv  bibliographic  entry  see  Field  02F. 

I-I23X7 


EORETICAL  AND  EXPERIMENTAL  STUDY 
THE  SUPERCRITICAL  FLOW  OF  CIRCU- 
IT DRAINS  AND  THE  FORMATION  OF  THE 
DRAULIC  JUMP  IN  THE  SAME, 

rto  Rico  Univ..  Mayaguez.  School  of  Engineer- 

V.  Nunez. 

rto  Rico  Water  Resources  Research  Institute, 
yaguez.  Technical  Completion  Report, 
umes  1-3.  June  1971.  256  p.  61  fig.  9  tab,  3  ap- 
d.OWRR  A-0I4-PR(  1). 

criptors:  "Hydraulic  jump,  "Supercritical  flow, 
ains,  "Conduits,  "Mathematical  studies, 
iews.  Model  studies.  Hydraulics,  Equations, 
oretical  analysis.  Analytical  techniques.  Air  en- 
nment.  Flowmeters.  Weirs,  Critical  flow,  Sub- 
ical  flow, 
itifiers:  "Hydraulic  jump  (Circular  drains). 


DESIGNING      RESERVOIRS      WITH      SHORT 
STREAMFLOW  RECORDS, 

Harvard  Univ.,  Cambridge,  Mass.  Div.  of  Engineer- 
ing and  Applied  Physics. 

For  primary  bibliographic  entry  see  Field  08A. 
W7I-I2451 


OPTIMAL  ANGLES  OF  STREAM  JUNCTION: 
GEOMETRIC,  STABILITY  TO  CAPTURE,  AND 
MINIMUM  POWER  CRITERIA, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
For  primary  bibliographic  entry  see  Field  02J. 

W71-I2453 


RIVER  EROSION  DUE  TO  CHANNEL  RELO- 
CATION, 

Federal  Highway  Administration,  Concord,  N.H. 
L.  W.  Yearke. 

Civil  Engineering,  Vol  41,  No  8,  p  39-40,  August 
1971.  3  fig,  2  photo. 

Descriptors:  "Stream  erosion,  "Channels,  "Diver- 
sion structures,  "Hydraulics,  "Sediment  transport, 
Rivers,  New  Hampshire,  Channel  flow,  Relocation, 
Sedimentation,  Hydrologic  data,  Sedimentation 
rates. 
Identifiers:  "Channel  relocation. 

If  alluvial  channels  must  be  relocated,  the  pre-exist- 
ing hydraulic  gradient  should  be  preserved. 
Because  flooding  along  the  Peabody  River  in  New 
Hampshire  undermined  a  section  of  roadway,  the 
River  channel  was  relocated  (manmade)  in  that 
section.  The  Peabody  River  was  shortened  by  ap- 
proximately 850  ft  and  its  alignment  straightened 
by  this  channel  change.  A  small  side  stream  was 
diverted  into  the  original  abandoned  channel  and 
made  to  flow  in  the  opposite  direction.  Immediate- 
ly after  construction,  the  channel  began  to  rapidly 
seek  its  hydraulic  gradient  through  erosion  and 
scour.  Its  adjustment  was  a  continuing  process  with 
the  major  change  occurring  within  the  first  year 
and  adjustments  of  decreasing  significance  occur- 
ring each  year  thereafter.  The  original  channel  had 
an  average  fall  of  52  ft/mi  and  the  relocated  chan- 
nel was  steepened  to  80  ft/mi.  The  channel  ad- 
justed itself  to  75  ft/mi  after  two  years  and  to  70 
ft/mi  seven  years  after  construction.  A  channel 
cannot  tolerate  a  severe  gradient  increase;  thus,  the 
upstream  end  of  the  channel  degrades  and  the 
downstream  end  fills  to  overcome  the  man-made 
restructuring.  (Woodard-USGS) 
W7I-I2469 


RESISTANCE  TO  FLOW  IN  FLAT-BED  SAND 
CHANNELS, 

Geological  Survey,  Albuquerque,  N  Mex. 
C.  H.  Scott,  and  J.  K.  Culbcrtson. 
All  papers  for  sale  by  the  Superintendent  of  Docu- 
ments, U.  S.  Government  Printing  Office,  Washing- 
ton. DC.  20402,  Price  $3.50.  In:  Geological  Sur- 
vey Research  1971.  Chapter  B,  Professional  Paper 
750-B,  p  B254-B258.  1 97  1 .  4  fig,  6  ref. 


AN     ENGINEERING     STUDY    OF     AIR     AND 
WATER  INTERFACIAL  INTERACTION, 

Connecticut      Univ.,      Storrs.      Inst,      of     Water 

Resources. 

J.  D.  Lin. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  875,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Completion  Report,  June,  1 97  1 .  4  p. 

OWRR  A-021-CONN(I). 

Descriptors:  "Air-water  interfaces.  Winds,  "Waves 
(Water),  Boundary  layers.  Energy  gradient.  Chan- 
nels. 
Identifiers:  Dominant  waves.  Energy  density  spec- 


An  experimental  study  of  wind-generated  waves 
was  carried  out  in  a  wind-wave  channel  under  the 
laboratory  conditions  with  and  without  pressure 
gradients.  A  series  of  experiments  was  first  con- 
ducted by  the  boundary  layer  measurement  over  a 
smooth  solid  surface  as  a  survey  of  the  flow  charac- 
teristics of  the  channel  as  well  as  a  basis  of 
reference  for  the  wind  waves.  A  steady,  two-dimen- 
sional wind  with  a  maximum  speed  of  38  feet  per 
second  was  established.  The  fully-developed 
equilibrium  water  wave  was  obtained  at  a  depth  of 
7-5/8  inches  and  at  a  fetch  distance  of  30  feet.  The 
following  pertinent  quantities  were  derived  from 
the  wind-wave  experiment:  the  profiles  of  mean 
velocity  and  turbulent  intensity  of  wind,  the  devia- 
tion of  mean  surface  from  the  undisturbed  surface 
of  water,  the  standard  deviation  of  water  surface, 
the  energy  density  spectrum  of  wind  waves  and  the 
dominant  wave.  The  results  confirm  the  existance 
of  a  dominant  wave  in  a  narrow  frequency  band 
and  its  asymmetric  character  and  the  1  /5  power  law 
for  the  energy  density  spectra  in  the  equilibrium 
range  of  wind  waves.  It  is  also  possible  to  make  a 
direct  comparison  of  the  boundary  layer  over  a 
smooth  solid  surface  and  over  waves,  and  of  the 
wind-generated  waves  with  and  without  pressure 
gradients. 
W7  1-12700 


COMPARISON  OF  EMPIRICAL  RELATION- 
SHIPS BETWEEN  PRESSURE  HEAD  AND 
HYDRAULIC  CONDUCTIVITY  AND  SOME  OB- 
SERVATIONS ON  RADIALLY  SYMMETRIC 
FLOW, 

Agricultural  Research  Service,  Madison,  Wis. 
For  primary  bibliographic  entry  sec  Field  02G. 
W71-I283I 


UNSTEADY  SPREAD  OF  BUOYANT  SURFACE 
DISCHARGE, 

Memorial  Univ.  of  Newfoundland,  St.  John's.  Dept. 
of  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W7  1-12839 


HYDROMORPHOLOGICAL  INVESTIGATIONS 
OF        FLOOD        PLAIN        AND        CHANNEL 
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PROCESSES  (Gidromorfologicheskiye  iss- 
ledovaniya poymennogo  i  ruslovogo  protscssov). 

State  Hydrological  Inst.,  Leningrad  (USSR). 

Gosudarstvcnnyy  Gidrologicheskiy  Institut  Trudy, 
No  l83,Popov,I.V.,ed.,  1970  212  p. 

Descriptors:  *Hydraulics,  "Channel  morphology, 
•Channel  flow,  'Flood  plains,  "Hydraulic  models. 
Model  studies.  Simulation  analysis,  Aerial  photog- 
raphy. Computers,  Meanders,  Braiding,  Sediment 
discharge,  Sediment  transport,  Channel  erosion. 
Scour,  Overland  flow,  Unsteady  flow,  Cross  sec- 
tions. Slopes,  Banks. 

Identifiers:  "USSR,  "Channel  pattern,  "Hydraulic 
geometry.  Morphometry,  Hydraulic  modeling, 
Anabranches,  Channel  deformations,  Flow  veloci- 
ties, Nonscouring  velocity.  Riffles. 

This  collection  of  I  3  papers  is  devoted  to  studies  of 
the  morphology  and  hydraulics  of  natural  channels 
and  of  the  hydraulic  phenomena  occurring  on  inun- 
dated flood  plains.  The  results  of  the  application  of 
electronic  computers  to  the  solution  of  problems  of 
channel  morphology  and  hydraulics  are  reported 
for  the  first  time.  The  subjects  discussed  in  this  col- 
lection include:  ( I )  the  use  of  aerial  photography 
for  evaluating  the  flooding  and  discharge  processes 
on  river  flood  plains;  (2)  the  hydraulics  of  flood- 
plain  channels  in  limited  meandering;  ( 3  )  the  chan- 
nel dynamics  of  mountain  rivers;  (4)  the  relation- 
ship between  the  horizontal  deformation  rate  of  a 
river  channel  and  the  river  discharge  and 
morphological  reforming  cycles;  (5)  the  morpholo- 
gy and  hydraulics  of  meanders  in  free  meandering; 
(6)  the  application  of  computers  to  the  calculation 
of  morphometric  characteristics  of  a  channel  in  a 
point-bar  type  of  channel  process;  and  (8)  the 
hydraulic  modeling  of  flows  in  bodies  of  water.  The 
discrete  approach,  adopted  by  the  Department  of 
Channel  Processes  of  the  State  Hydrologic  Institute 
for  studying  the  morphology  and  hydraulics  of 
natural  channels  and  flood  plains  and  for  construct- 
ing hydromorphological  relationships,  was  based 
on  an  extensive  use  of  field  data.  (See  also  W71- 
12X44  thru  W7  1-12854)  (Josefson-USGS) 
W71-12843 


ON-SITE  INVESTIGATIONS  OF  THE  HYDRAU- 
LICS OF  A  FLOOD  PLAIN  DURING  A  PERIOD 
OF  VERY  HIGH  WATER  (Naturnyye  iss- 
ledovaniya  gidravliki  poymennogo  massiva  v 
vysokoye  polovod'ye), 

State  Hydrological  Inst.,  Leningrad  (  USSR ) 
Z.  M.  Velikanova.  and  N.  A.  Yarnykh. 
In:  Gidromorfologicheskiye  issledovaniya  poymen- 
nogo   i    ruslovogo    protsessov;    Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  183,  p  33-53, 
1970.  5  fig,  6  tab,  3  ref. 

Descriptors:  "Hydraulics,  "Flood  plains,  "Over- 
land flow,  "Discharge  (Water),  "Channel  flow, 
Channel  morphology,  Channel  erosion.  Floods, 
River  flow.  Overflow,  Deposition  (Sediments), 
Flow  rates.  Water  storage.  Water  level  fluctuations. 
Peak  discharge,  Hydrographs,  Unsteady  flow.  On- 
site  investigations. 

Identifiers:  "USSR,  Altay  Kray.  Barnaul.  Ob  River, 
Flow  velocities. 

Investigations  were  conducted  by  the  State 
Hydrologic  Institute  in  May-June  196°  in  a  reach 
of  the  Ob  River  near  Barnaul  (Altay  Kray)  for  stu- 
dying the  hydraulic  processes  on  a  Hood  plain  The 
method  suggested  made  it  possible  to  evaluate  the 
discharge  of  water  flowing  into  and  out  of  the 
flood-plain  reach  and  to  compare  these  values  with 
the  change  in  the  volume  of  water  which  filled  the 
reach  during  various  stages  of  flooding.  Three 
phases  of  flood-plain  flooding  were  distinguished 
during  a  period  of  exceptionally  high  water:  (  I  )  the 
start  of  flooding  when  the  water  flowed  across 
depressed  sections  of  the  upstream  part  of  the  flood 
plain;  (2)  the  flow  of  water  in  a  wide  front  across 
the  upstream  part  of  the  flood  plain;  and  (3)  the 
flow  of  water  in  disconnected  channels  during  the 
receding  stage  Maximum  flow  velocities  were  ob- 
served at  the  edge  of  the  mam  channel  bank  at  the 


upper  part  of  the  flood  plain  Minimum  flow  veloci- 
ties were  observed  on  the  terraces  The  direction  of 
velocities  varied  between  10  and  30  deg  I  he 
velocities  increased  in  the  rising  stage  and 
decreased  in  the  falling  stage.  All  of  the  flood 
discharge  went  first  into  storage  on  the  flood  plain. 
The  discharge  across  the  flood  plain  at  the  peak  of 
the  flood  was  approximately  one-third  the  total 
discharge.  Sediment  deposition  was  observed  over 
the  entire  flood  plain.  A  maximum  sediment 
thickness  of  1.5  m  was  recorded  along  the  convex 
shore  of  the  Bystroy  anabranch.  A  minimum 
thickness  of  0. 1  and  0  5  cm  was  noted  in  the  lower 
and  central  parts  of  the  flood  plain,  respectively. 
( See  also  W7  I  - 1  2843 )  (Josefson-USGS) 
W71-12845 


AN       EXPERIMENTAL       STUDY       OF       THE 
HYDRAULICS  OF  FLOOD-PLAIN   CHANNELS 
IN    LIMITED    MEANDERING    (Eksperimental'- 
noye  issledovaniye  gidravliki  poymennykh  rusi-l  pri 
ogranichennom  meandrirovanii), 
State  Hydrological  Inst.,  Leningrad  (  USSR). 
N.  S.  Znamenskaya,  and  MM.  Filaretova. 
In:  Gidromorfologicheskiye  issledovaniya  poymen- 
nogo   i    ruslovogo    protsessov;    Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  183,  p  54-69, 
1970.  5  fig,  1  tab.  Href. 

Descriptors:  "Hydraulics,  "Channel  flow,  "Chan- 
nel morphology,  "Flood  plains,  "Model  studies, 
Channel  erosion,  Meanders,  Unsteady  flow.  Banks, 
Flow  rates.  Velocity,  Topography,  Cross-sections, 
Flooding,  Slopes,  Bottom  sediments,  Sediment 
discharge.  Beaches,  Vegetation. 
Identifiers:  "USSR,  Oka  River,  Polomef  River, 
Flow  velocities,  Riffles. 

Field  studies  on  flood  plains  of  the  Oka  and 
Polomef  Rivers  were  used  for  studying  the  interac- 
tion of  channel  and  flood-plain  sections  of  flow  in  a 
laboratory  model  of  limited  meandering.  The 
model  wzs  12  m  long,  with  a  slope  of  0.005  and  a 
flood-plain  width  of  2.2  m.  Inundation  of  the  flood- 
plain  sections  of  limited  meandering  began  at  the 
lower  part  of  the  flood  plain.  Eddy  and  dead-water 
zones  were  observed  during  partial  inundation, 
with  only  small  individual  sections  of  the  flood 
plains  involved  in  the  total  transient  flow  of  the 
channel.  When  the  flood-plain  relief  was  smooth 
the  flow  velocities  on  the  flood  plain  and  in  the 
channel  were  the  same;  a  considerable  increase  in 
the  flood-plain  roughness  did  not  affect  the  dis- 
tribution of  flows  or  the  ratio  of  the  velocities  in  the 
channel  and  on  the  flood  plain.  The  presence  of 
natural  levees  reduced  the  average  flood-plain 
velocities  to  20-40%  of  those  in  the  channel.  The 
depth  of  the  flood-plain  inundation  influenced  con- 
siderably the  character  of  the  transient  flow.  Free 
water  surface  slopes  had  no  effect  on  the  distribu- 
tion of  the  flood  plain  and  channel  flows.  The 
points  at  which  the  bottom  sediments  flowed  onto 
the  flood  plains  were  associated  with  beaches  or  rif- 
fles and  were  related  to  the  presence  of  local  trans- 
verse flows  or  lateral  slopes  and  to  the  presence  of 
maximum  flow  velocities  in  the  bottom  part  of  the 
channel.  The  location  of  pools  and  riffles  depended 
to  a  certain  extent  upon  the  hydraulic  charac- 
teristics and  discharge  of  the  bottom  sediments. 
(See  also  W7  1-1  2843)  (Josefson-USGS) 
W71-12846 


RELATIONSHIP  OF  THE  TYPES  OF  CHANNEL 
PROCESS  TO  THEIR  DETERMINANT  FAC- 
TORS (Svyaz'  tipov  ruslovogo  protsessa  s  oprede- 
fyayushchimi  faktorami). 

State  Hydrological  Inst  ,  Leningrad  ( USSR). 
V.  I.  Antropovskiy. 

In:  Gidromorfologicheskiye  issledovaniya  poymen- 
nogo i  ruslovogo  protscssov;  Gosudarstvennyy 
Gidrologicheskiy  Institut  Trudy,  No  183,  p  70-80, 
1970.  6  fig,  2  tab.  7  ref. 

Descriptors:  "Channel  flow,  "Channel  morpholo- 
gy, "Hydraulics,  Discharge  (Water),  Sediment 
transport.  Sediment  discharge.  Meanders,  Braid- 
ing, Cross-sections,  Velocity,  Slopes,  Gaging  sta- 
tions, Froude  number. 


Identifiers:   "USSR,  Channel  deformation*,  Char, 
nel  pattern.  Bed  configuration 

Data  from  30  gaging  stations  located  in  morpholof  i 
ically  uniform  river  reaches  with  varying  type*  c  ( 
channel   process  were  examined  for  establishin.  < 
relationships  between  channel  and  flow   parame 
ters.  A  study  was  made  of  the  change  in  the  mea 
velocity,  size,  and  shape  of  a  transverse  cross  sec 
tion  of  a  channel  as  a  function  of  the  slope  and  typ. 
of  channel  process  and  as  a  function  of  the  mean  c 
the  maximum  annual  discharges  and  type  of  char 
nel      process.      The      following      rlations      wer- 
established:  ( I )  the  product  of  the  width-to-deptfl 
relation  and  mean  velocity  to  the  slope  and  type  Ctl 
channel  process;  (2j  the  Froude  number  to  th»| 
slope  and   type  of  channel   process;  and   (3)  th 
Froude  number  to  the  mean  of  the  annual  max 
imum  discharges  and  type  of  channel  process  Th' 
relations  examined   represent,  in  a  differentiate* 
form,  the  relation  of  Leopold  and  Wolman  and  that 
of  V.  V.  Romashin.  (See  also  W7  1-12843;  (Josef 
son-USGS) 
W7I-12847 


CHANNEL  DYNAMICS  OF  MOUNTAIf\ 
RIVERS  (Problemy  ruslovoy  dinamiki  gornykl 
rek), 

State  Hydrological  Inst.,  Leningrad  (USSR). 

Z.  D.  Kopaliani,  and  V.  V.  Romashin. 

In:  Gidromorfologicheskiye  issledovaniya  poymem 

nogo    i    ruslovogo    protsessov;    Gosudarstvenny; 

Gidrologicheskiy  Institut  Trudy,  No  183,  p  81-98 

1970.  4  fig,  1  tab,  34  ref. 

Descriptors:  "Channel  morphology,  "Alluvia 
channels,  "Sedimentation,  "Meanders,  Sedimen, 
transport.  Deposition  (Sediments),  Bank  stabiliza 
tion,  Bank  erosion,  Channels,  Stream  erosion 
Thalweg,  Slopes,  Rivers,  Mountains,  Topography 
Valleys,  Dunes,  Vegetation,  Mudflows,  Flooc, 
plains. 

Identifiers:  "USSR,  "Channel  pattern,  Georgian, 
SSR,  Morphometry.  Mountain  rivers. 

Anabranches. 

The  channel  process  on  mudflow-free  mountain 
rivers  was  examined  in  connection  with  developing 
a  structural  approach  to  channel  morphometry.  To 
establish  local  structural  hydromorphometric  rela- 
tionships, studies  were  conducted  in  114- 
morphologically  uniform  reaches  of  48  mudflow- 
frce  and  16  mudflow-ladcn  rivers  of  the  western, 
Georgian  SSR.  The  channel  process  may  be. 
described  quantitatively  by  volumes  of  sediment 
redeposition,  with  the  movement  of  sediment  parti- 
cles expressed  in  three  different  modes:  (  I  )  rolling; 
(2)  saltation;  and  (3)  suspension.  As  a  result  of  an 
increase  in  slopes,  a  meandering  channel  expressed 
in  limited,  incomplete  or  free  meandering  may 
gradually  become  a  wandering  channel.  Three- 
types  of  meandering  are  described:  (  I  )  channel; 
(2)  flood  plain;  and  (3)  valley.  Channel  meander-' 
ing  is  developed  during  the  stabilization  of  sand- 
banks or  ribbon  dunes  and  may  be  considered  as  a 
genetic  analog  of  limited  meandering.  Channel 
meandering  is  typical  of  comparatively  large  rivers 
and  may  be  defined  as  the  wandering  of  thalweg 
among  permanently  preserved  meso-  and 
macroforms  of  relief  during  their  temporary  sta- 
bilization. Flood-plain  meandering  is  the  formation 
of  new  channels  by  erosion  of  anabranches  on  the 
flood  plain.  Flood-plain  meandering  is  typical  of 
average-size  mountain  rivers  and  is  genetically  as- 
sociated with  incomplete  meandering.  Valley 
meandering  is  the  complete  reworking  of  the  flood- 
plain  relief  in  the  erosion  phase  of  flow.  This  type 
of  wandering  is  typical  of  small  mountain  rivers  and 
is  associated  with  the  free  meandering  of  lowland 
rivers.  (See  also  W7  1-12843  )  (Josefson-USGS) 
W7I-I2848 

RELATIONSHIP  OF  THE  HORIZONTAL 
DEFORMATION  RATE  OF  A  RIVER  CHANNEL 
TO  THE  RIVER  DISCHARGE  AND 
MORPHOLOGICAL  REFORMING  CYCLES  <K' 
vopro.su   o  svyazi   skorosti   planovykh   deformatsiy 
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rechnogo  rusla  s  vodnost'yu  reki  i  tsiklami  mor- 
rologicheskikh  pereformirovaniy), 

State  Hydrological  Inst.,  Leningrad  (USSR). 

E.  A.  Konditerova,  and  I.  V.  Popov. 

In:  Gidromorfologichcskiye  issledovaniya  poymen- 

logo    i    ruslovogo    protsessov;    Gosudarstvennyy 

jidrologicheskiy  Institut  Trudy,  No  183,  p  99-1  18, 

1970.  6  fig,  3  tab,  3  ref. 

Jcscriptors:  *Channel  flow,  *Channel  morpholo- 

;y,  'Meanders,  *Discharge  (Water),  *Regulation, 

Channel   erosion,   Deposition    (Sediments),   Sedi- 

nent    discharge.    Slopes,    Flow    rates.    Hydraulic 

;radicnt. 

dentifiers:  *USSR,  *Channcl  pattern,  Altay  Kray, 

larnaul,  Ob  River,  Meandering,  Anabranches. 

in  estimate  of  the  horizontal  deformation  of  a 
iver  channel  is  of  paramount  importance  in  desig- 
ing  hydraulic  structures  on  rivers.  To  ensure  the 
eliable  operation  of  a  water  intake  near  the  village 
f  Yeresnaya,  a  study  was  made  of  the  channel 
hanges  of  the  Ob  River  in  a  reach  of  well- 
evelopcd  meanders  above  the  city  of  Barnaul  ( Al- 
»y  Kray).  The  interaction  of  7  neighboring  Chan- 
el meanders  was  examined  in  describing  the 
orizontal  deformation  rates  of  the  river  channel. 
'hanges  of  the  river  channel  in  incomplete  mean- 
ering  led  to  a  change  in  the  water  and  sediment 
ischarges  and  to  a  change  in  the  rate  of  the  Chan- 
el process.  Straightening  of  anabranch  geometry 
l  the  developed  meander  system  led  to  changes  in 
le  discharge  of  water  and  sediment.  Redistribu- 
on  of  the  water  discharges,  free  water  surface 
opes,  and  sediment  deposition  and  discharge  dur- 
ig  incomplete  meandering  influenced  the  7 
eighboring  meanders  and  affected  the  deforma- 
on  rate  of  a  series  of  channel  meanders.  The  type 
f  channel  process  and  the  stages  of  channel 
evelopmcnt  must  be  considered  in  establishing 
:lationships  between  the  morphological  charac- 
iristics  of  the  channel  and  the  river  discharge.  In 
ec  meandering  the  extent  to  which  the  meanders 
re  developed  must  be  taken  into  account;  in  in- 
jmplcte  meandering  both  the  stage  of  meander 
svelopment  and  the  characteristics  of  meander 
raightenings  must  be  considered.  (See  also  W71- 
2843)<Josefson-USGS) 
'71-12849 


N-SITE        INVESTIGATIONS        OF        THE 
IORPHOLOGY       AND       HYDRAULICS       OF 
IEANDERS   IN    FREE    MEANDERING    (Natur- 
ae issledovaniya  morfologii  i  gidravliki  izluchin 
obodnogo  meandrirovaniya), 
ate  Hydrological  Inst.,  Leningrad  (USSR), 
jr  primary  bibliographic  entry  see  Field  02E. 
'71-12850 


PPLICATION  OF  COMPUTERS  TO  THE  CAL- 

ULATION       OF       THE       MORPHOMETRY 

HARACTERISTICS    OF    A    CHANNEL    IN    A 

!)INT  BAR  TYPE  OF  CHANNEL  PROCESS  (O 

chislenii   na   EVM   morfometricheskikh  kharak- 

ristik  rusla  pri  pobochnevom  tipe  ruslovogo  prot- 

ssa), 

ate  Hydrological  Inst.,  Leningrad  (  USSR). 

.  S.  Kozhevniko-v. 

:  Gidromorfologicheskiye  issledovaniya  poymen- 

>go    i    ruslovogo    protsessov;    Gosudarstvennyy 

idrologichcskiy   Institut  Trudy,  No   183,  p   143- 

14.  1970.  1  fig,  3  tab,  7  ref. 

sscriptors:  'Channel  morphology.  ♦Channel 
>w.  'Channels,  'Banks,  Meanders,  Discharge 
Vater),  Water  levels,  Water  level  fluctuations, 
)w-water  mark.  Cross-sections,  Computers,  Com- 
iter  programs. 

entifiers:  'USSR,  'Morphometry,  Vychegda 
ver,  Channel  pattern.  Riffles. 

le  possibility  of  determining  the  morphometric 
laracteristics  of  a  channel  in  a  point  bar  type  of 
anncl  process  was  based  on  a  study  of  the  Vazh- 
irskiye  riffles  located  at  the  upper  course  of  the 
ychegda  River.  The  small  curvature  of  the  chan- 
I  and  the  stability  of  the  banks  in  this  reach  for 


the  period  under  consideration  made  it  possible  to 
trace  the  patterns  of  a  point  bar  type  of  pool-and- 
rifflc  channel  process  developed  with  limited 
meandering.  The  indices  used  for  describing  a 
point  bar  type  of  channel  process  included:  (  I  )  the 
spacing  of  the  point  bars,  which  is  the  distance 
along  the  axial  line  of  the  channel  between  two 
neighboring  inflection  points  on  the  line  in  the  low- 
water  period,  expressed  in  m;  (2)  the  width  of  the 
channel,  which  is  defined  as  the  distance  between 
the  boundaries  of  the  channel  (between  the  edges 
of  the  opposite  banks)  in  m;  (3)  the  width  of  the 
channel  in  low  water,  which  is  the  distance  between 
the  low-water  edges,  in  m;  (4)  the  height  of  the 
point  bar,  which  is  defined  as  the  excess  crest  of  the 
bar  above  the  lowest  point  of  the  trough,  in  m;  and 
(5)  the  rate  of  displacement  of  the  bar,  which  is  the 
rate  of  displacement  of  the  inflection  points  on  the 
axial  line  of  the  channel  in  low  water,  in  m/yr.  The 
expediency  of  calculating  these  characteristics  by 
computer  was  examined  in  the  light  of  establishing 
indices  for  identifying  point  bar  type  formations  of 
varying  origin  and  for  developing  relationships 
between  changes  in  channel  shape  and  fluctuations 
in  water  discharge.  (See  also  W7  1-12843)  (Josef- 
son-USGS) 
W7I-I2851 


NONSCOURING       VELOCITIES       OF       ASH 
DEPOSITS    ON    ASH    DUMPS   OF   THERMAL 
ELECTRIC        POWERPLANTS        (O        neraz- 
myvayushchikh  skorostyakh  zol'nykh  otlozheniy  na 
zolootvalakh  teplovykh  elecktricheskikb  stantsiy), 
State  Hydrological  Inst.,  Leningrad  (USSR). 
For  primary  bibliographic  entry  see  Field  02J. 
W7I-12852 


HYDRAULIC  MODELING  OF  FLOWS  IN 
BODIES  OF  WATER  (Gidravlicheskoye 
modelirovaniye  techeniy  v  vodoyemakh), 

State  Hydrological  Inst.,  Leningrad  (USSR). 

V.  A.  Znamenskiy. 

In:  Gidromorfologichcskiye  issledovaniya  poymen- 

nogo    i    ruslovogo    protescssov;   Gosudarstvennyy 

Gidrologicheskiy  Institut  Trudy,  No   183,  p   180- 

201,  1970.  2  tab,  15  ref. 

Descriptors:  'Model  studies,  'Hydraulic  models, 
'Flow,  'Bodies  of  water,  'Simulation  analysis,  On- 
site  investigations.  Runoff,  Hydraulic  gradient. 
Wind  velocity.  Backwater,  Froude  number.  Dimen- 
sional analysis.  Transition  flow.  Turbulent  flow, 
Hydraulic  similitude. 

Identifiers:  'USSR,  Hydraulic  modeling.  Hydraulic 
resistance. 

Experimental  investigations  of  hydraulic  modeling 
of  flows  in  bodies  of  water  were  examined  in  the 
light  of  current  theory  and  practice.  A  study  of 
flows  in  water  bodies  may  be  conducted  in  two 
ways:  (  I  )  by  field  observations  and  (2)  by  laborato- 
ry studies  on  hydraulic  models.  To  conduct  studies 
using  hydraulic  models  it  is  suggested  that  natural 
flows  be  divided  into  runoff,  gradient,  and  wind 
flows  and  that  these  flows  be  studied  separately  and 
in  various  combinations.  Modeling  of  flows  at  the 
mouths  of  rivers  in  the  backwater  zone  of  a  water 
body  should  be  based  on  the  Froude  number  and 
on  the  character  of  the  hydraulic  resistances  in  the 
body  of  water.  Modeling  of  flows  in  the  water  body 
itself  may  be  based  on  dimensional  analysis  in  ac- 
counting for  bottom  hydraulic  resistance.  In  the 
case  of  wind  flows,  which  are  determined  by  the 
tangential  tension  at  the  interface  of  two  media, 
modeling  should  be  based  on  the  scale  ratios  of 
such  absolute  and  relative  parameters  as  the  coeffi- 
cients of  turbulent  exchange  and  wind  velocity  on 
the  model  and  in  nature.  (See  also  W71-I2843) 
(Josefson-USGS) 
W7  1-12853 


A  WET  SAND  DOSIMETER  FOR  ADDING 
SEDIMENTS  TO  AN  ERODIBLE  MODEL 
(Dozimetr  syrogo  peska  dlya  podachi  nanosov  na 
razmyvayemuyu  model'). 

State  Hydrological  Inst.,  Leningrad  (  USSR). 
For  primary  bibliographic  entry  see  Field  02J. 


W7I-I2854 
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CAVITATION  IN  CLOSED  CONDUIT  FLOW 
SYSTEMS, 

Metropolitan     Water,     Sewerage     and     Drainage 

Board,  Sydney  (Australia). 

L.  A.  Darvas. 

Inst  Eng,  Aust,  Civ  Eng  Trans,  Vol  CEI2,  No  2,  p 

2  1  3-2 1 9,  Oct  1 970.  7  p,  1 6  fig,  1 5  ref. 

Descriptors:  'Cavitation,  Cavitation  control, 
'Hydraulic  valves,  Water  hammer,  Valves,  Fatigue 
(Materials),  Gate  valves.  Cavitation  index.  Fluid 
flow.  Energy  dissipation,  Foreign  research,  Needle 
valves.  Research  and  development,  Butterfly 
valves,  Cavitation  noise.  Closed  conduits.  Hollow 
jet  valves,  Control  systems.  Bibliographies,  Air 
bubbles. 

Identifiers:  Australia,  Cavitation  parameters,  Ex- 
pansion chamber. 

Designers  of  pipeline  control  systems  are  han- 
dicapped by  the  lack  of  information  on  cavitation 
characteristics  of  various  types  of  valves  and  on 
operating  limitations  caused  by  cavitation.  A  com- 
prehensive, standardized,  comparative  and  cor- 
rective laboratory  investigation  into  the  cavitation 
behavior  of  most  frequently  used  valve  types  is  long 
overdue.  Based  on  the  results  of  a  series  of  experi- 
ments performed  in  the  hydraulic  laboratory  of  the 
Metropolitan  Water,  Sewerage  and  Drainage 
Board,  Sydney,  Australia,  and  on  reports  released 
by  laboratories  from  several  countries,  a  review  of 
the  valve  cavitation  phenomena,  protective 
methods,  and  valve  characteristics  is  presented. 
Conclusions  are:  (  1  )  Mild  cavitation  usually  can  be 
tolerated  in  a  system,  (2)  An  expansion  chamber 
will  eliminate  the  undesirable  effects  of  cavitation, 
(3)  Air  injection  will  reduce  the  intensity  of  cavita- 
tion, (4)  Needle  valves  have  favorable  cavitation 
characteristics.  (USBR) 
W71-12884 


OPERATION        AND        MAINTENANCE        OF 
COLORADO  RIVER  AQUEDUCT, 

Metropolitan  Water  District  of  Southern  Califor- 
nia, Los  Angeles. 
H.J.  Mills. 

Proc  Amer  Soc  Civ  Eng,  J  Irrig  Drain  Div,  Vol  97, 
No  IR  1 ,  p  203-209,  Mar  1 97  1 .  7  p,  8  fig,  1  tab. 

Descriptors:  'Aqueducts,  Canals,  Conduits,  Irriga- 
tion, Pumping,  Tunnel  linings,  'Operation  and 
maintenance,  'Pumping  plants.  Tunnels,  Cleaning, 
Waterworks,  Pipelines,  Siphons,  'Friction  coeffi- 
cient (Hydraulic),  Spare  parts.  Impellers,  Algae, 
Distribution  systems.  Design  flow. 
Identifiers:  Metropolitan  Water  Dist.  of  So.  Cal., 
Friction  factors.  Inventories. 

The  Colorado  River  Aqueduct  of  the  Metropolitan 
Water  District  of  Southern  California  (MWD) 
requires  a  highly  efficient  maintenance  program  to 
permit  the  original  design  flow  to  be  exceeded.  The 
MWD  is  a  public  agency  organized  in  1928  to 
supply  water  for  the  rapidly  growing  coastal  plain. 
In  1946,  the  San  Diego  County  Water  Authority 
was  annexed  to  the  District  and  brought  with  it  an 
annual  entitlement  of  1  12,000  acre-ft  of  Colorado 
River  water.  The  District's  entitlement  was  thereby 
increased  to  1,212,000  acre-ft/yr.  The  increase 
required  a  commensurate  increase  in  flow  in  the 
aqueduct.  A  study  indicated  that  an  increase  in 
pumping  capacity  could  be  obtained  by  modifying 
the  centrifugal  pump  impellers.  The  increased 
pumping  capacity  required  developing  special 
maintenance  procedures  to  maintain  low  friction 
losses  in  canals,  tunnels,  and  conduits  so  that  the 
design  flow  could  be  exceeded.  This  is  achieved  by 
daily  canal  cleaning,  well-trained  maintenance 
crews  equipped  with  mobile  shops  and  special 
cleaning  equment,  and  good  coordination  of  main- 
tenance activities.  (USBR) 
W7I-I2888 
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Field  08— ENGINEERING  WORKS 
Group  8C — Hydraulic  Machinery 


TURBINE-EFFICIENCY  MEASUREMENTS 

USING     A     COMMERCIAL     QUARTZ     THER- 
MOMETER, 

Vevcy  Engineering  Works  Ltd.  ( Switzerland ). 
J.  Chappuis,  and  R.  Chcnal. 

Water  Power,  Vol  23,  No  I ,  p  1 5- 1 9,  Jan  1 97  1 .  5  p. 
7  fig,  I  tab,  I  3  ref. 

Descriptors:  "Hydraulic  machinery.  Hydraulic  tur- 
bines, Accuracy,  Field  tests,  "Pumps,  "Efficien- 
cies, "Trubine  efficiency,  "Temperature  sensors, 
"Quartz,  "Acceptance  tests.  Foreign  research. 
Pump  tests.  Calibrations,  Foreign  tests.  Instrumen- 
tation, Temperature. 
Identifiers:  Thermodynamic  method,  Switzerland. 

The  commercial  quartz,  thermometer,  with  a 
claimed  resolution  of  0.000 1  deg  C,  is  a  suitable  in- 
strument for  direct  temperature  measurements 
which  are  the  basis  of  the  thermodynamic  method 
used  effectively  for  determining  turbine  efficiency. 
The  method  is  one  of  the  most  accurate  for  measur- 
ing heads  above  100-150  m  where  the  temperature 
of  the  working  fluid  is  stable.  Results  are  given  for 
tests  made  at  3  plants  in  Switzerland  where  com- 
parative measurements  were  made  on  site  on  3  tur- 
bines and  on  a  storage  pump.  In  each  case,  the  stan- 
dard zero  thermodynamic  method  was  used  as  a 
reference.  (USBR) 
W7I-I2895 


EVALUATION  OF  SELECTED  EARTHMOVING 
EQUIPMENT  FOR  THE  RESTORATION  OF 
OIL-CONTAMINATED  BEACHES, 

URS  Research  Co.,  San  Mateo,  Calif. 

For  primary  bibliographic  entry  see  Field  5G. 

W7I-13091 


8D.  Soil  Mechanics 


DETERMINATION  OF  CATION  EXCHANGE 
CAPACITY  OF  EARTH  MATERIALS  USING  A 
RADIOTRACER  TECHNIQUE, 

Cold    Regions    Research    and    Engineering    Lab., 
Hanover,  N.H.  Earth  Sciences  Branch;  and  Dart- 
mouth Coll.,  Hanover,  N.H.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02G. 
W7I-I2272 


EFFECT  OF  GROUNDWATER  LEVELS  ON 
STRESS  HISTORY  OF  THE  ST.  CLAIR  CLAY 
TILL  DEPOSIT, 

University  of  Western  Ontario,  London.  Dept.  of 

Engineering  Science. 

L.  G.  Soderman,  and  Y.  D.  Kim. 

Canadian  Geotcchnical  Journal,  Vol  7,  No   2,  p 

173-1  87,  May  1970.  6  fig,  3  tab,  24  ref. 

Descriptors:    "Clays,   "Lake  soils,   "Glacial  drift, 
"Soil    strength,    "Water    levels,    Paleohydrology, 
Hydrogeology,      Till,      Consolidation,      Leaching, 
Great  Lakes,  Water  level  fluctuations. 
Identifiers:  "Canada.  St.  Clair  clay  till. 

Over  100  ft  of  relatively  homogeneous  and  com- 
pressible lacustrine  clay  and  clay  till  deposits  cover 
a  large  portion  of  the  St.  Clair  basin  in 
Southwestern  Ontario.  Based  on  data  from  recent 
laboratory  one-dimensional  consolidation  tests  and 
evidence  of  a  lowered  groundwater  level  in  the 
past,  the  St.  Clair  clay  till  deposits  arc,  in  general, 
lightly  overconsolidated  at  depth,  with  a  heavily 
overconsolidated  crust  in  the  upper  40  ft  of  the 
deposit.  The  evidence  of  a  higher  degree  of  over- 
consolidation  can  explain  the  large  discrepancies 
between  predicted  and  observed  settlements  of 
structures  founded  on  the  St.  Clair  clay  till.  (K- 
napp-USGS) 
W7I-I2388 


RIVERBANK     STABILITY     STUDY     AT     THE 
UNIVERSITY  OF  ALBERTA,  EDMONTON, 

Alberta  Univ  ,  Edmonton.  Dept   of  Civil  Engineer- 
ing 

For  primary  bibliographic  entry  see  Field  02J. 
W7I-I2389 


REGIONAL  GEOLOGY  AND  LANDSLIDES  IN 
THE  MARINE  CLAY  DEPOSITS  OF  EASTERN 
CANADA, 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02J. 
W7  1-1  2390 


EFFECTS  OF  THE  ATMOSPHERIC-LITHO- 
STATIC  PRESSURE  RATIO  ON  EXPLOSIVE 
CRATERS  IN  DRY  SOIL, 

National  Aeronautics  and  Space   Administration, 

Hampton,  Va.  Langlcy  Research  Center. 

For  primary  bibliographic  entry  see  Field  08H. 

W7I-I279I 


SWELLING  CLAY  IN  TWO  SLOPE  FAILURES 
AT  TORONTO,  CANADA, 

University  of  Western  Ontario,  London.  Dept.  of 

Engineering  Science. 

For  primary  bibliographic  entry  see  Field  02G. 

W7  1-12804 


INFLUENCE  OF  THE  UNSATURATED  FLOW 
DOMAIN  ON  SEEPAGE  THROUGH  EARTH 
DAMS, 

IBM  Thomas  J.  Watson  Research  Center,  York- 
town  Heights,  N.Y. 
R. A.  Freeze. 

Water  Resources  Researth,  Vol  7,  No  4,  p  929-94 1 , 
August  1971.  1 4  fig,  24  ref. 

Descriptors:  "Unsaturated  flow,  "Seepage,  "Dams. 

"Mathematical    models,    "Earth    dams,    Phreatic 

lines.  Water  table,  Soil  water  movement,  Saturated 

flow.  Porous  media.  Water  levels.  Pressure  head. 

Wetting. 

Identifiers:  Dam  seepage. 

An  integrated  analysis  was  made  of  flow  through 
earth  dams,  considering  the  entire  porous  domain. 
The  mathematical  model  provides  a  finite  dif- 
ference solution  to  two-  or  three-dimensional 
problems  involving  transient  or  steady  state  flow  in 
the  saturated  and  unsaturated  domains  of  non- 
homogeneous,  anisotropic  dam  sections.  In 
general,  the  water  table  is  not  a  streamline;  in  many 
zoned  cross  sections,  a  significant  proportion  of  the 
paths  are  unsaturated  flow  routes  for  some  part  of 
their  traverse.  In  addition,  the  position  of  the  water 
table  may  be  quite  different  from  that  determined 
from  the  classic  saturated-only  analysis.  Unsatu- 
rated flow  components  take  on  greater  importance 
in  small  dams,  in  dams  with  sloping  cores  and 
downstream  filter  blankets,  and  in  the  fine-grained, 
well-graded  soils  common  to  internal  cores.  A 
simulation  of  the  transient  initial  advance  problem 
shows  that  the  rate  of  growth  of  the  saturated  zone 
is  highly  dependent  on  the  unsaturated  properties 
of  the  soils  and  on  the  initial  moisture  contents.  In 
the  early  stages  of  seepage  following  a  rapid  rise  in 
the  upstream  reservoir  level,  inflow  rates  into  the 
dam  may  be  as  much  as  100  times  the  steady  state 
seepage  rate.  Consideration  of  the  unsaturated 
zone  in  the  analysis  of  seepage  through  earth  dams 
involves  added  mathematical  complexity  and 
requires  data  on  unsaturated  soil  properties  that 
arc  not  commonly  available.  (Knapp-USGS) 
W7I-12832 


THE  SLURRY  TRENCH  CUT-OFF  FOR  THE 
DUNCAN  DAM, 

Montreal  Engineering  Co.  Ltd.  (Quebec). 

D.  R.  Duguid. 

CanGeotech  J,  Vol  8,  p  94-108,  197  1 .  15  p,  1  1  fig, 

1  3  ref. 

Descriptors:  "Slurries,  Cutoffs,  "Cutoff  trenches, 
Excavation,  Failure  (Mechanics),  Foreign  con- 
struction. Specifications,  Construction  methods. 
Earth  dams.  Backfills,  Dam  foundations.  Stability 
analysis.  Performance,  Stability,  Safety  factors. 
Differential  settlement.  Seepage  control.  Soil 
mechanics. 

Identifiers:  "Slurry  trenches,  Canada,  Duncan 
Dam,  Canada. 


A  slurry  trench  cutoff  was  constructed  for  the  Du 
can  Dam  in  Canada.  Two  failures  of  the  trench  w; 
occurred  during  construction,  one  required  reloc 
tion  of  a  portion  of  the  cutoff  to  avoid  dclayii 
construction  of  the  dam.  The  relocated  cutoff  w 
constructed  successfully  from  a  higher  groui 
elevation,  using  a  denser  slurry  produced  by  mixii 
in  more  silt.  To  analyze  the  failures,  a  nomograj 
was  developed  to  determine  the  required  slur' 
density  for  trench  wall  stability.  The  stability  anal' 
sis,  first  developed  by  Morgenstern  and  Amir-Ta.' 
masscb  was  confirmed.  The  hydrostatic  head  drt 
across  the  cutoff  varies  from  85  to  90%  of  the  gro 
head  on  the  dam.  Differential  settlement  of  almo' 
10  ft  has  occurred  along  the  cutoff  after  cumpl 
tion,  without  detrimental  effects.  Readings  over  M? 
last  3  yr  indicate  no  reduction  in  the  efficiency  < 
the  cutoff.  (USBR) 
W7I-I2886 


THE  INFLUENCE  OF  THE  UNSATURATE' 
FLOW  DOMAIN  ON  SEEPAGE  THROUG 
EARTH  DAMS, 

R. A.  Freeze. 

Paper,  IBM  Thomas  J  Watson  Res  Cent,  Yorktow 

Heights.NY,  1971.  39  p,  14fig,24ref 

Descriptors:  "Earth  dams,  "Unsaturated  flow 
Seepage,  Transient  flow.  Porous  media  flow 
Mathematical  models.  Finite  difference  methoc 
Steady  flow.  Saturated  flow.  Analytical  technique; 
Flow  nets,  Bibliographies,  Boundary  condition; 
Numerical  analysis,  Computer  applications,  So; 
mechanics. 

Failure  to  consider  the  unsaturated  zone  in  an  eartl 
dam  may  lead  to  errors  in  determining  the  flo\ 
through  the  dam.  An  integrated  analysis  of  floV 
through  earth  dams  considering  the  entire  porou 
domain  is  presented.  A  mathematical  model  pro 
vides  a  finite  difference  solution  to  2-  or  3-dimen 
sional  problems  involving  transient  or  steady-stati 
flow  in  the  saturated  and  unsaturated  domains  o 
nonhomogeneous,  anistropic  dam  sections.  Th< 
water  table  is  not  a  streamline,  and  the  positior 
may  be  quite  different  than  that  determined  frorr 
the  classic  saturated-only  analysis.  In  many  zoncc 
cross  sections  a  significant  proportion  of  the  strearr 
tubes  may  take  unsaturated  flow  routes  for  part  ol 
the  traverse.  Unsaturated  flow  components  are 
more  important  in:  ( 1  )  small  dams  than  large  dams 
(2)  dams  with  sloping  cores  and  downstream  filter 
blankets  rather  than  more  homogeneous  sections: 
and  (3)  fine-grained,  well-graded  soils  common  to 
internal  cores  rather  than  more  permeable  and 
more  uniform  soils  of  external  sections.  A  simula- 
tion of  the  transient  initial-advance  problem  shows 
that  the  rate  of  growth  of  the  saturated  zone  is 
highly  dependent  on  unsaturated  properties  of  soils 
and  on  initial  moisture  contents.  (USBR) 
W7  1-12890 


DUNCAN  DAM  INSTRUMENTATION, 

Montreal  Engineering  Co.  Ltd.  (Quebec). 

J.  L.  Gordon. 

Water  Power,  Vol  23,  No  I,  p  5-9,  Jan  1971.  5  p,  8 

fig,  3  ref 

Descriptors:  "Instrumentation,  "Earth  dams,  "Set- 
tlement (Structural),  "Measuring  instruments. 
Dam  foundations.  Dam  construction.  Seepage, 
Pore  pressure.  Movement,  Piezometers,  Aline- 
ment,  Tiltmctcrs,  Soil  mechanics.  Foreign  con- 
struction. Performance,  Structural  behavior. 
Identifiers:  Duncan  Dam,  Canada,  Canada. 

Instrumentation  of  Duncan  Dam  in  Canada  and 
development  of  a  new  type  settlement  gage  are 
described.  The  dam  and  foundation  were  well  in- 
strumented with  Casagrande  and  vibrating  wire- 
type  piezometers,  alinement  hubs,  tiltmctcrs,  plate- 
type  settlement  gages,  and  new-type  settlement 
gages.  The  mechanical  and  magnetic  systems  were 
developed  and  installed  to  measure  settlement  to 
depths  of  250  feet  in  the  soft  sand-silt  foundation. 
Both  systems  were  installed  in  cased  holes  that 
were   backfilled  as  the  casing  was  withdrawn.  A 
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sxible  nylon  tube  was  used  to  connect  the  settle- 
ent  markers  to  the  surface.  Settlement  markers 
r  the  mechanical  system  were  steel  anchors. 
ovation  of  the  anchors  was  determined  by  a  steel 
re  connected  to  the  anchor  and  extending  to  the 
rface  through  the  tube.  Markers  for  the  magnetic 
stem  were  toroidal  magnets  threaded  over  the 
t>e  and  dropped  into  the  hole  at  the  desired  depth 
:erval  as  the  hole  was  backfilled.  Elevation  of  the 
ignetic  markers  was  determined  by  lowering 
'ough  the  tube  a  reed  switch  which  closes  in  a 
ignetic  field.  Buckling  of  the  tube  during  installa- 
n  was  solved  by  pretensioning  the  tube,  and  ai- 
ding settlement  to  the  amount  the  tube  was 
ained  by  pretensioning  before  any  compression 
:ed  on  the  tunc  (USBR) 
M-12897 

L  Rock  Mechanics  and 
Geology 


FECT  OF  ROCK  CREEP  ON  STRESS  IN  THE 
«IING  OF  A  CIRCULAR  TUNNEL, 

I  Baslavskii. 

drotech  Constr,  No  8,  pp  7  1  3-7  I  7,  Aug  1 970.  5 

I  fig,  I  tab,  6  ref. 

scriptors:  Rock  mechanics,  *  Rocks,  *Creep,  Ef- 
ts, Stress,  Tunnels,  Rigid  linings,  *Tunnel 
ngs.  Deformation,  Loads  (Forces),  Analytical 
hniques.  Rigidity,  Displacements,  Foreign 
sarch.  Stress  analysis, 
ntificrs:  Creep-stress  relationship,  USSR. 

!  contact  stresses  occurring  at  the  surface  of  a 
I  elastic  circular  ring  in  a  medium  possessing  the 
perty  of  creep  and  under  an  active  load  are  con- 
ned. Solution  of  this  problem  allows  evaluation 
he  effect  of  rock  creep  on  the  mechanical  state 
;  tunnel  lining  set  up  by  the  mining  method.  The 
e  of  the  medium  is  defined  for  conditions  of 
le  deformation,  symmetrical  in  relation  to  a  ver- 
I  axis  through  the  center  of  the  ring.  Applica- 
i  of  the  loads  on  the  outer  contour  of  the  ring  in- 
id  of  at  the  axis  is  important.  Stress  relaxation  in 
lining  cross  section  resulting  from  rock  creep 
a  distinct  effect  on  the  forces  in  the  lining, 
ed  on  the  assumption  that  the  active  load  does 
vary  during  deformation  of  the  lining,  the  effect 
ock  creep  on  a  highly  rigid  lining  is  negligible, 
as  the  rigidity  of  the  nonvarying  active  load  can 
nade  for  tunnels  driven  by  mining  methods.  For 
igs  of  pressed  concrete  or  prefabricated  blocks, 
creep  of  the  rock  must  be  taken  into  account  in 
y  case,  independently  of  the  rigidity  of  the  lin- 
(USBR) 
1-12X85 


VSTRUCTION    INNOVATIONS    IN    RECLA- 
TION  WORK, 

:au  of  Reclamation,  Denver,  Colo, 
primary  bibliographic  entry  see  Field  OKA. 
1-12892 


\SUREMENTS  IN  ROCK  MECHANICS. 

leger. 

er  Power.  Vol  23.  No  l.p  10-14.  Jan  1971.  5  p. 

if. 

-•riptors:  *Rock  mechanics.  Rock  tests.  Mea- 
ment.  Bibliographies.  Measuring  instruments, 
thodology.  In  situ  tests.  Field  tests.  Seismic  in- 
gations.  Laboratory  equipment.  Flat  jack 
lod.  Foundations.  Ultrasonic  tests.  Un- 
round openings.  Reviews. 

tifiers:  Borehole  deformation  gage.  Dilatomc- 
Electromagnetic    method.    Borehole    exten- 
ders. Triaxial  cell.  Acoustic  methods. 

K.k  mechanics  many  reports  on  slope  stability, 
foundations,  or  tunneling  deal  with  the 
retical  analysis  of  stresses  and  strains  in  rock; 
:ver.  the  use  of  finite  element  methods  for  the 
:  varied  rock  mechanics  problems  has  ad- 
cd  considerably.  A  few  practical  cases  of  un- 


derground rock  excavation  show  that  theoretical 
research  depends  on  information  that  only  in  situ 
measurements  can  provide.  Instruments  used  in 
rock  mechanics  measurements,  and  new  develop- 
ments in  methods  and  techniques  include:  ( 1 )  the 
integral  sampling  method  developed  in  Portugal; 
(2)  borehole  dilatometcrs,  extensomcters,  and 
deflectometers;  (3)  flatjacks;  (4)  triaxial  cells  for 
rock  sample  tests;  (5)  the  Franklin  point-load  ap- 
paratus; and  (6)  seismic,  acoustic,  ultrasonic,  and 
electromagnetic  methods.  (USBR) 
W7  1-1  2896 


8F.  Concrete 


FATIGUE     STRENGTH     OF     HOT     ROLLED 
DEFORMED  REINFORCING  BARS, 

University  of  Alberta,  Edmonton,  Canada;  Stanley 

and     Associates     Engineering,     Ltd,     Edmonton, 

Canada. 

For  primary  bibliographic  entry  see  Field  08A. 

W7I-I2887 


8G.  Materials 


WHAT    EXPERIENCE    TEACHES    US    ABOUT 
CORROSION, 

Universal  Oil  Products  Co.,  St.  Paul,  Minn.  John- 
son Div. 
Joe  L.  Mogg. 

Johnson  Drillers  Journal,  p  1-3,  March-April  1971. 
3  p,  5  fig,  4  tab,  1  ref. 

Descriptors:  *Corrosion,  *Water  wells,  ♦Electroly- 
sis, *Water  chemistry,  *Wcll  screens.  Steel  pipes, 
Well  casings.  Well  filters.  Wells,  Chemical  reac- 
tions. Metallurgy,  Water  quality,  Corrosion  con- 
trol. 
Identifiers:  *Well  screen  corrosion. 

The  following  well-screen  corrosion  guide  lines 
were  developed  from  experience.  (  I  )  If  low-carbon 
steel  will  corrode  due  to  chemical  corrosion  in  a 
particular  type  of  water,  it  will  corrode  faster  if 
connected  to  a  metal  below  it  in  the  electromotive 
series.  The  corrosion  rate  is  reduced  considerably 
at  a  distance  about  three  diameters  away  from  the 
connection.  This  helps  explain  why  stainless  steel 
end  fittings  should  always  be  used  on  both  ends  of 
stainless  steel  screens.  If  they  are  not,  corrosion  is 
concentrated  on  a  relatively  small  area  of  mild  steel 
which  is  welded  to  the  stainless  steel.  (2)  Work- 
hardened  material  corrodes  faster  than  the  same 
metal  in  annealed  condition.  (3)  Stressed  parts  are 
more  likely  to  corrode  than  unstressed  parts.  (4) 
Higher  temperatures  increase  corrosion  rates; 
generally  rates  double  for  each  40  deg  F  increase. 
(5)  High  fluid  velocities  increase  corrosion  rates. 
(n)  Dissolved  oxygen  in  water  increases  corrosion 
rates.  (7)  Generally,  electro-chemical  corrosion 
causes  loss  of  material  along  some  portions  of 
screens  and  casings  with  corrosion  products  being 
redeposited  on  other  portions.  This  usually  occurs 
in  water  with  relatively  high  pH  and  high  total  dis- 
solved solids  (usually  1,000  ppm)  Trouble  is  com- 
monly evidenced  by  reduction  in  yield  due  to 
plugging  of  screen  openings  by  corrosion  products, 
followed  by  screen  structural  failure.  (Knapp- 
USGS) 
W7I-I2474 


TURBINE-EFFICIENCY  MEASUREMENTS 

USING     A     COMMERCIAL     QUARTZ    THER- 
MOMETER, 

Vevey  Engineering  Works  Ltd.  (Switzerland). 
For  primary  bibliographic  entrv  see  Field  08C. 

W7  1-1  2895 


MEASUREMENTS  IN  ROCK  MECHANICS, 

For  primary  bibliographic  entry  see  Field  08E. 
W71-I2X96 


ENGINEERING  WORKS— Field  08 
Fisheries  Engineering — Group  81 


DUNCAN  DAM  INSTRUMENTATION, 

Montreal  Engineering  Co.  Ltd.  (Quebec). 
For  primary  bibliographic  entry  see  Field  08D. 
W71-12897 


8H.  Rapid  Excavation 


EFFECTS  OF  THE  ATMOSPHERIC-LITHO- 
STATIC  PRESSURE  RATIO  ON  EXPLOSIVE 
CRATERS  IN  DRY  SOIL, 

National  Aeronautics  and  Space  Administration, 

Hampton,  Va.  Langlcy  Research  Center. 

R.  W.  Herr. 

National   Aeronautics  and   Space  Administration 

Technical   Report   NASA  TR   R-366.   September 

1 97 1 .  88  p,  27  fig,  1  tab,  1 8  ref,  append. 

Descriptors:   "Craters,   "Explosions,   "Excavation, 
"Atmospheric  pressure,  "Earth  pressure.  Permea- 
bility, Soil  mechanics.  Explosives. 
Identifiers:  Lithosiatic  pressure. 

The  effects  of  the  atmospheric  pressure  on  the  size 
of  explosive  craters  was  experimentally  in- 
vestigated by  detonating  small  spherical  high-ex- 
plosive charges  at  various  depths  in  a  bed  of  dry, 
particulate  soil  contained  within  a  vacuum 
cylinder.  The  results  indicate  that  for  surface  ex- 
plosions atmospheric  pressure  has  little  effect  on 
crater  dimensions,  but  for  charges  buried  beneath 
the  surface,  the  dimensionlcss  ratio  of  atmospheric 
pressure  lithostatic  pressure  can  be  of  major  im- 
portance. For  a  constant  value  of  this  pressure  ratio 
and  a  range  of  charge  masses  of  nearly  1  1  orders  of 
magnitude,  crater  dimensions  were  found  to  vary  as 
the  fourth  root  of  the  charge  mass  and  inversely  as 
the  fourth  root  of  the  product  of  the  soil  density 
and  gravitational  acceleration.  Soil  permeability 
was  found  to  have  an  appreciable  effect  on  crater 
dimensions.  For  cratcring  experiments  conducted 
under  standard  atmospheric  pressure  and  gravity 
conditions,  the  atmosphere  hadii  relatively  greater 
effect  on  the  small  explosions  than  on  the  large 
ones  at  a  given  value  of  the  charge-depth  parame- 
ter. (Knapp-USGS) 
W71-I279I 


81.  Fisheries  Engineering 


RESPONSES  OF  FINGERLING  COHO  AND 
CHINOOK  SALMON  TO  MODIFIED  FLOWS  IN 
A  SIMULATED  TURBINE  INTAKE, 

Bureau  of  Commercial  Fisheries,  Seattle,  Wash. 

JohnG.  VanDerwalker. 

Transactions  of  the  American   Fisheries  Society 

Vol  99,  No  3.  p  532-539,  July  1970.  7  fig,  I  tab.  5 

ref. 

Descriptors:    "Fish    passages,    "Salmon,    "Dams, 
"Fish   barriers,   "Fish  guiding,   Anadromous  fish. 
Fish   behavior.   Fish   ladders.   Fish   migration,   In- 
takes, Reservoirs,  Chinook  salmon.  Turbines. 
Identifiers:  Coho  salmon. 

The  high  mortality  of  juvenile  salmon  passing 
through  turbines  has  focused  attention  on  the 
development  of  preventative  methods.  In  this  stu- 
dy, experiments  were  conducted  to  determine  if  the 
percentage  of  fingerling  coho  (Oncorhynchus 
kisutch)  and  chinook  (O.  tshawytscha)  salmon  that 
entered  the  gatewell  of  a  simulated  turbine  intake 
could  be  increased  by  modifying  the  configuration 
of  its  ceiling  Two  configurations  tested  substan- 
tially increased  the  number  of  fish  entering  the 
simulated  gatewell  (LeGore-Washington) 
W7 1-123 16 


WARM-WATER  REARING  OF  CARP  FOR 
CONSUMPTION  (CYPRINUS  CARPIO  L.)  IN 
NETTING  CAGES  (IN  GERMAN), 

Institut  fuer  Binnenfischcrei,  Berlin  (West  Ger- 
many). 

Werner  Stcffens. 

Z  Fisch  Hilfswiss.  18(1/2):  1-13.  1970  (Engl  and 
Russ  summ). 
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Identifiers:  Cages,  Carp,  Consumption,  Cyprinus- 
Carpio,  Netting,  Rate,  Rearing,  Stocking,  Warm, 
Water,  Yield. 

A  test  period  when  fingerling  C.  carpio  weighing 
200  to  300  g  each  had  been  reared  was  followed  by 
the  rearing  of  carp  for  consumption  in  netting 
cages  from  the  end  of  July  to  the  beginning  of  Dec 
1968.  The  floating  netted  cages  used  had  a  utiliza- 
ble  volume  of  6.5  cu  m  each.  Water  temperatures 
were  above  27  deg  C  at  the  beginning  and  then 
declined  to  about  17  deg  C  by  the  end  of  the  test 
period.  The  netting  cages  were  stocked  at  rates  of 
100,  120,  and  200  fish/cu  m.  The  fish  were  fed  on 
pellets  with  a  crude  protein  content  of  33.7%.  In 
most  of  the  variants  the  carp  had  achieved  an  in- 
dividual average  weight  of  more  than  1000  g  after 
75  to  118  days  of  feeding.  The  individual  weight 
gains  of  the  fish  varied  between  652  and  1015  g. 
The  fish  crop  weights  amounted  to  90.9  to  174.8 
kg/cu  m,  while  the  total  gains  amounted  to  70.1  to 
130.5  kg/cu  m,  respectively.  In  case  of  highest 
stocking  rate  1136  kg  carp  were  harvested  per 
cage  Fish  losses  totalled  1 .6%.  At  an  average  daily 
feed  input  between  1.87  and  2.88%  of  the  fish 
weight  conversion  ratios  between  1.61  and  2.25 
were  reached.  The  average  conversion  ratio 
throughout  the  test  period  was  1 .86. --Copyright 
197  I ,  Biological  Abstracts,  Inc. 
W7I-I2522 


PHYSIOLOGICAL  RESULTS  OF  WARM- 
WATER  REARING  OF  CARP  FOR  CONSUMP- 
TION (CYPRINUS  CARPIO  L.)  IN  NETTING 
CAGES  (IN  GERMAN), 

Institut  fuer  Binnenfischcrie,  Berlin  (West  Ger- 
many). 

Maric-Luise  Albrecht 

Z  Fisch  Hilfswiss.  18  (1/2):  15-34.  Illus,  1970 
( Engl,  and  Russ  summ ). 

Identifiers:  Cages,  Carp,  Consumption,  Cyprinus- 
Carpio,  Netting,  Physiological,  Rate,  Rearing, 
Stocking,  Temperature,  Warm,  Water. 

The  fish  were  kept  at  stocking  rates  of  66  to  200 
fish/cu  m  between  April  5  and  July  23,  1968  (group 
I  ),  July  29  and  Oct.  16,  1968  (group  2),  and  Aug 
21  and  Dec  12,  1968  (groups  3  and  4).  The  tem- 
peratures at  which  the  groups  were  reared  signifi- 
cantly differed  from  each  other  (group  1  between 
21.5  and  25.8  deg  C,  group  2  between  27.1  and  20 
deg  C.  groups  3  and  4  between  25.9  and  17.3  deg 
C).  The  temperature  factor  greatly  influenced  the 
changes  of  the  internal  organs.  As  water  tempera- 
ture went  up  (group  1  ),  the  relative  organ  weight  of 
liver,  spleen,  heart,  and  kidney  declined,  while  the 
relative  erythrocyte  volume  (  Ht )  went  up.  As  water 
temperature  declined,  the  relative  weight  of  these 
organs  again  increased  (however,  this  phenomenon 
was  established  with  certainty  only  for  the  liver), 
while  the  hematocrit  value  declined.  The  develop- 
ment of  the  gonads  was  stimulated  by  stress.  In 
spite  of  gradual  cooling-down  of  the  water,  with  in- 
creased stocking  rate  (200  fish/cu  m)  the  relative- 
ovary  weight  increased  3.7  times  as  much  as  with 
low  stocking  rate  (100  fish/cu  m).  Such  processes 
could  not  be  established  for  the  male  gonads 
Maturing  of  sperm  and  production  of  milt  largely 
depend  on  temperature  The  protein  content  of  the 
warm-water  reared  carp  for  consumption  (car- 
casses) on  an  average  amounted  to  16.39?  of  the 
fresh  matter,  higher  than  that  of  pond-reared  carp 
fed  on  cereal  grains.  The  livers  had  a  high  fat  con- 
tent which  is  frequently  found  also  with  pond- 
reared  carp  of  equal  size  Growth  retention  due  to 
heavy  stocking  occurred  hut  to  a  small  extent  The 
success  of  rearing  carp  for  consumption  in  netting 
cages  largely  depends  on  the  quality  of  the  stocking 
material  which  quite  often  is  strongly  impaired  by 
inappropriate  treatment  before  stocking.— Copy- 
right 1971.  Biological  Abstracts.  Inc. 
W7  II  2523 


THE  HISTORIC  PONI)  COMPLEX  SOUTHEAST 
OF  KLEIN-SAUBERNITZ  DISTRICT).  (IN  GER- 
MAN), 

Techniache  Universitaet.  Dresden  ( East  Germany  ). 
Fakultael  fuer  Mathematik  and  Naturwissenschaf- 
tcn 


Werner  Schmidt. 

Z  Fisch  Hilfswiss  18  (1/2):  97-105.  Map  1970 
( Engl  and  Russ  summ ). 

Identifiers:  Baut/cn,  Carp,  Complex,  Fishery,  Ger- 
many, Historic,  Klein-Saubernitx,  Pond,  Potential, 
Southeast. 

Use  of  the  pond  for  fishery  purposes  during  the 
start  of  the  century  and  its  potential  use  for  raising 
carp  are  elaborated-Copyright    1971,   Biological 
Abstracts,  Inc. 
W7I-12525 


STUDIES  TO  INCREASE  THE  PRODUCTION 
OF  NATURAL  FOOD  AND  THE  YIELDS  IN 
THE  CARP  PONDS  BY  MULTIPLYING  THE 
EFFECT  OF  THE  FIRST  POND  FILLING,  (GER- 
MAN), 

Institut  fuer  Binnenfischerie,  Berlin  (West  Ger- 
many). 

Detlev  Barthelmes 

Z  Fisch  Hilfswiss.  18  ( 1/2):  87-95.  Illus.  1970(Engl 
and  Russ  summ). 

Identifiers:  Carp,  Filling,  Food,  Multiplying,  Natu- 
ral, Pond,  Ponds,  Production,  Reinforced,  St, 
Stocking,  Yields. 

Reinforced  stocking  with  intermediate  catching 
and  drainage  during  summer  makes  it  theoretically 
possible  to  increase  production  of  natural  food  per 
square  unit  by  utilizing  the  effect  of  1st  or  new 
pond  filling.  Some  test  results  are  very  promising. 
In  about  2  mo.  an  increment  of  747  kg/ha  in 
stocking  carp  1-2  was  obtained— Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-12527 


STUDIES  ON  THE  OSMOREGULATION  OF 
THE  CHUM  SALMON,  ONCORHYNCHUS 
KETA  (WALBAUM):  III.  THE  TOLERANCE  OF 
ADULT  FISH  REARED  IN  A  SALT  WATER 
POND  TO  FRESH  WATER, 

Tohoku  Univ.,  Sendai  (Japan).  Faculty  of  Agricul- 
ture. 

Masaaki  Kashiwagi,  and  Ryuhei  Sato. 
Tohoku  J  Agr  Res.  21(1):  26-3  I .  Illus.  1 970 
Identifiers:    Adult,    Blood,   Chum,   Concentration. 
Fish,  Fresh,  Oncorhynchus-Keta.  Osmoregulation, 
Osmotic,  Pond,  Reared,  Salmon,  Salt,  Tolerance, 
Water. 

The  tolerance  of  adult  O.  keta  reared  in  a  salt  water 
pond  to  fresh  water  was  examined.  The  fish 
abruptly  transferred  to  fresh  water  can  live  for  a 
long  time.  The  water  content  of  the  blood  in- 
creased during  the  initial  days  after  the  transfer. 
Also,  blood  osmotic  concentration  showed  a  tem- 
porary decrease.  Both  water  content  and  osmotic 
concentration  of  the  blood  in  fresh  water  returned 
to  control  level  about  3  days  after  the  transfer.  The 
fish  can  adapt  to  the  diluted  salt  water  like  those 
transferred  to  fresh  water. --Copyrighr  1971, 
Biological  Abstracts,  Inc. 
W7I-I2528 


THE  FALL  IMMIGRATION  OF  JUVENILE 
COHO  SALMON  (ONCORRHYNCHUS 

KISUTCH)  INTO  A  SMALL  TRIBUTARY, 

Oregon  Fish  Commission,  Newport   Research  Div 

Delbert  G.  Skecsick. 

Res   Rep   Fish   Comm   Oreg.    2(1):   90-95.   Illus. 

1970. 

Descriptors: 

Identifiers:  Behavior.  Coho.  Fall.  Immigration.  Im- 
print. Juvenile.  Management,  Oncorhynchus- 
Kisutch.  Pattern,  Salmon.  Tributary. 

The  Fish  Commission  operated  an  upstream- 
downstream  trap  on  Spring  Creek.  Wilson  River 
from  1948  through  1958.  Each  fall  an  upstream 
migration  of  relatively  large  juvenile  coho  oc- 
curred. An  average  of  62.6'/<  of  the  fall  upstream 
migrants  survived  and  returned  downstream  in  the 
spring  as  smolts.  The  fall  upstream  migrants  which 
survived  to  the  smolt  stage  averaged  14  mm  longer 
at  emigration  than  smolts  which  had  spend  their 


lives  in  Spring  Creek.  The  recapture  rate  of  mature 
fish  that  had  been  fall  upstream-migrant  juvenile* 
was  0.3%  while  the  recapture  rate  from  fish  native 
to  the  stream  was  0.8%.  It  is  theorized  that  the  ju- 
veniles had  spent  the  summer  rearing  in  the  Wilson 
River  where  they  had  grown  rapidly;  the  juvenile* 
entered  Spring  Creek  in  the  fall  t  <  excapc  the  high, 
turbulent  water  conditions  of  the  main  river;  and 
adults,  that  had  been  immigrants,  received  a  per- 
manent imprint  of  their  natal  stream  and  had 
returned  there  rather  than  to  Spring  Creek  Obser- 
vations from  2  other  river  systems  are  reported  to 
substantiate  the  behavior  pattern  and  suggest  that 
other  species  may  have  similar  habits  Changes  in 
habitat  management  and  research  concepts  that 
will  be  necessary,  if  this  behavior  pattern  is 
widespread,  are  discussed— Copyright  1971, 
Biological  Abstracts,  Inc. 
W7  I- 1  2899 


HARVEST  OF  FOUR  STRAINS  OF  RAINBOW 
TROUT,  SALMO  GAIRDNERII,  FROM  BEARD- 
SLEY  RESERVOIR,  CALIFORNIA, 

California  State  Dept.  of  Fish  and  Game.  Sacra- 
mento 

Almo  J.  Cordone,  and  Stephen  J.  Nicola. 
Calif  Fish  Game.  56  (4):  27 1 -287    1970. 

Descriptors: 

Identifiers:  Beardslcy,  California,  Fishery,  Harvest. 
Kamloops.  Planting,  Rainbow,  Reservoir.  Salmo- 
Gairdnerii,  Seasonal,  Shasta,  Strains,  Trout.  USA. 

Four  strains  of  rainbow  trout,  a  wild  strain  of  Kam 
loops  rainbow  and  3  domestic  strains  utilized  in 
California's  catchable  trout  program,  were  planted 
as  fingerlings  in  Beardslcy  Reservoir,  Tuolumme 
County,  from  1961  through  1966.  Kamloops  and 
Shastas,  the  most  recently  developed  domestic 
strain,  were  decidedly  superior  to  Whitneys  and 
Virginias,  2  strains  domesticated  since  near  the 
turn  of  the  century.  The  best  time  of  the  year  to 
plant  Kamloops  was  in  April  and  May  when  they 
were  1.0  to  3.2  per  ounce  Shastas  planted  in  July 
and  from  2.5  to  6  2  per  ounce  were  most  success- 
ful. Comparing  groups  of  these  strains  planted  only 
at  these  times  showed  that  Kamloops  were  har- 
vested at  a  significantly  higher  rate  than  Shastas. 
Shastas.  however,  had  a  higher  average  ratio  of 
pounds  caught  to  pounds  planted,  and  a  lower 
average  cost  per  pound  in  the  creel.  Kamloops  dis- 
played a  greater  tendency  to  leave  the  reservoir 
during  periods  of  spillway  discharge,  and  were  less 
available  to  shore  anglers  than  the  domestic  strains. 
Moreover,  they  were  more  difficult  to  raise  in  the 
hatchery  It  is  believed  the  performance  of  Shastas, 
could  he  greatly  improved  if  they  were  available  for 
planting  at  a  larger  size  in  the  spring— Copyright 
1971.  Biological  Abstracts.  Inc. 
W71-12901 


INTRODUCTION    OF    BLUE    CATFISH    INTO 
CALIFORNIA, 

California  State  Dept    of  Fish  and  Game,  Sacra- 
mento. 

William  M   Richardson.  James  A.  St.  Amant. 
Lawrence  J   Bottroff,  and  Wayne  L.  Parker 
Calif  Fish  Game.  56(4):  31  1-312.  1970. 

Descriptors: 

Identifiers:  Blue.  California.  Catfish.  Ictalurus-Fur- 

catus,  USA. 

On  Oct.  23.  1969,  1990  catfish.  letalurus  furcatus. 
were  flown  from  Stuttgart.  Arkansas  for  introduc- 
tion into  Lake  Jennings,  San  Diego  County.  -Copy- 
right 1971.  Biological  Abstracts,  Inc. 
W7  1-12902 


OCCURRENCE  OF  KING  (CHINOOK)  SAL- 
MON IN  THE  KINGS  RIVER.  FRESNO  COUN- 
TY, 

Fresno  State  Coll..  Calif. 

Peter  B   Moylc 

Calif  Fish  Game.  56(4):  314-315,  1970. 
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cntifiers:  California,  Chinook,  County,  Fresno, 
ing.  Kings,  Oncorhynchus-Tshawytscha,  River, 
ilmon,  USA. 

n  April  3,  1970,  3  small  salmon  Oncorhynchus 
lawytscha,  were  taken  from  Mill  Creek  a  tributu- 
of  the  Kings  River.  Salmon  have  not  been  re- 
tried in  the  river  since  1942.  During  high  water 
ars  it  is  apparently  possible  for  salmon  to  enter 
:  Kings  River  system  in  limited  number. -Copy- 
;ht  1971,  Biological  Abstracts,  Inc. 
71-12903 


i  THE  FISHERY  POTENTIAL  OF  THE  SEA 
XTERS  OF  THE  CANADIAN  NORTH, 

:Gill      Univ.,      Montreal      (Quebec).      Marine 

iences  Lab. 

J.  Dunbar. 

die.  23  (3):  150-174.  Illus.  Maps.  1970.  (Fr.  and 

ss.  summ.  ). 

scriptors: 

ntifiers:  Canadian,  Capelin,  Climatic,  Fishery, 
:enland.  Halibut,  North,  Pink,  Potential,  Red- 
i.  Sea,  Shark,  Shrimp,  Waters. 

hcry  potential  in  the  arctic  water  (water 
jinating  in  the  Arctic  Ocean)  is  negligible.  The 
arctic,  mixed  water  region  is  much  more 
duetive  and  supports  marine  fisheries  at 
sent.  There  is  a  need  for  modern  methods  of 
ccssing  to  meet  present  market  demands.  At- 
tion  is  drawn  to  the  possibilities  offered  by  cer- 
i  species,  such  as  the  Greenland  shark,  Green- 
J  halibut,  capelin,  redfish  and  pink  shrimp.  The 
lortance  of  marine  climatic  change  is 
phasized. -Copyright  1971,  Biological  Ab- 
ets, Inc. 
1-12904 


.  MANPOWER,  GRANTS 
AND  FACILITIES 

L  Education  (Extramural) 


ENTH     ANNUAL     REPORT     MINNESOTA 
TER  RESOURCES  RESEARCH  CENTER, 

nesota   Univ.,  Minneapolis.   Water  Resources 

earth  Center. 

primary  bibliographic  entry  see  Field  09D 

1-12321 


ENTORY        OF        WATER        RESOURCES 
IEARCH  IN  AUSTRALIA,  1970. 

primary  bibliographic  entry  see  Field  09C. 

1-12369 


ENTORY  OF  COURSE  OFFERINGS  IN 
TER  RESOURCES.  THE  UNIVERSITY  OF 
>JNECTICUT.  1971-1972. 

necticut      Univ.,      Storrs.      Inst,      of     Water 

mrces. 

iam  C.  Kennard.  and  Jane  S.  Fisher. 

Sable  from  the  National  Technical  Information 

ice  as  PB-202  699.  $3.00  in  paper  copy.  $0.95 

nicrofiche     Connecticut    Institute    of    Water 

(urces Storrs.  Report  No  I4.M.iv  1971.  33  p    I 

OWRR  Project  A-999-CONN  (9). 

rriptors:  *Water  resources  research  act.  *Con- 
icut.  Colleges.  Grants.  Training,  Universities. 
:ation.  Facilities.  Schools  (  Education  ) 
tillers:  'University  of  Connecticut. 

rses  related  to  Water  Resources  at  the  Univer- 
of  Connecticut  are  listed  ami  described  For 
enience  in  use.  the  information  is  divided  into 
tables.  The  first  one  gives  complete  course 
riptions  by  department  ami  number.  The 
nd  section  lists  alphabetically  the  staff  mem- 
and.  by  department  and  number,  the  courses 
.hich  they  are  responsible.  Tabic  III  gives  the 
ibution  of  courses  among  the  six  schools  and 


colleges  concerned   with   this  field.   In  Table   IV 
courses  are  listed  by  major  water  interest  catego- 
ries. (Knapp-USGS) 
W7  1-12420 


9C.  Research  Facilities 


INVENTORY  OF  WATER  RESOURCES 
RESEARCH  IN  AUSTRALIA,  1970. 

Department  of  National  Development,  Australian 
Water  Resources  Council  Report,  1 97  1 .  3  I  7  p,  ap- 
pend. 

Descriptors:  'Projects,  'Hydrology,  'Water 
resources,  'Foreign  research,  'Research  facilities. 
Laboratories,  Water  resources  development. 
Groundwater,  Surface  waters.  Meteorology,  Soil 
water.  Sedimentation,  Hydraulics,  Urbanization. 
Identifiers:  'Australia,  'Water  resources  research. 

An  Inventory  of  research  into  water  resources  and 
directly  related  matters  in  Australia  includes 
research  projects  in  progress  during  1970,  includ- 
ing those  completed  or  proposed  to  commence 
during  the  year.  The  information  included  in  the  In- 
ventory was  sought  by  means  of  a  letter  circulated 
to  300  research  units  in  October  1970.  The  basis  of 
the  Inventory  is  the  collection  of  'Project  Details' 
which  are  essentially  in  the  form  received  from  co- 
operating research  units.  Projects  were  grouped  on 
the  basis  of  the  research  unit  performing  the 
research.  The  projects  were  numbered  and  ar- 
ranged serially  as  indicated  in  the  'Index  of 
Research  Institutions'.  The  Subject  Index  is  based 
on  about  five  subject  index  terms  for  each  project. 
The  titles  of  projects  have  been  inserted  in  the  sub- 
ject index  against  the  index  term  so  that  a  user  may 
review  the  project  titles  associated  with  any  given 
index  term.  The  subject  index  terms  are  from  the 
vocabulary  of  the  Water  Resources  Thesaurus, 
United  States  Department  of  the  Interior,  Washing- 
ton, DC.  (Knapp-USGS) 
W7  1-1  2369 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


SEVENTH     ANNUAL     REPORT     MINNESOTA 
WATER  RESOURCES  RESEARCH  CENTER, 

Minnesota   Univ.,   Minneapolis.   Water  Resources 

Research  Center. 

William  C.  Walton. 

Available  from  the  National  Technical  Information 

Service  as  PB-202  627.  $3.00  in  paper  copy.  $0.95 

in   microfiche     Bulletin   41,   August    1971.   97   p 

OWRR  Project  A-999-MINN  (21). 

Descriptors:  'Research,  Water  resources,  'Min- 
nesota, 'Education.  Expenditures,  Manpower, 
Water  managment  (Applied),  Water  pollution. 
Water  Resources  Research  Act,  Training 
Identifiers:  'Applied  research,  'Basic  research. 
Physical-biological-economic-social  aspects. 

Faculty 

The  fiscal  year  1971  budget  of  the  Center  was 
$325,261.  The  Center  financed  17  research  pro- 
jects involving  15  faculty  members.  These  research 
projects  were  concerned  with:  watershed  hydro- 
graphs,  water  quality  control  economics,  computer 
programs  in  hydrology,  water  resources  administra- 
tion, eutrophieation  in  Lake  Superior,  phosphorus 
ami  lake  pollution,  over-fertilization  of  surface 
waters,  mist  irrigation,  soil  water  movement,  par- 
ticipatory ecology,  Mississippi  river  ecology,  area 
financing  of  water  resources  development,  percep- 
tion of  water  resources  problems,  adoption  of  in- 
dustry of  water  pollution  control  measures,  and  at- 
titudes towards  water  resources.  About  56  students 
received  employment  through  the  Center's  pro- 
gram. There  were  28  new  courses  in  water 
resources  developed  and  4  staff  members  added  to 
water  resources  programs  During  the  academic 
year.  1968-69,  there  were  27  reports  generated 
through  research  projects.  (Walton-Minnesota) 


W71-I232I 


INVENTORY  OF  COURSE  OFFERINGS  IN 
WATER  RESOURCES,  THE  UNIVERSITY  OF 
CONNECTICUT,  1971-1972, 

Connecticut      Univ.,      Storrs.      Inst,      of     Water 

Resources. 

For  primary  bibliographic  entry  see  Field  09A 

W7  1-1  2420 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


POLYWATER':  EVIDENCE  FROM  ELECTRON 
SPECTROSCOPY  FOR  CHEMICAL  ANALYSIS 
(ESCA)  OF  A  COMPLEX  SALT  MIXTURE, 

Purdue    Univ.,    West    Lafayette,    Ind.    Dcpt.    of 
Chemistry;  Bell  Telephone  Labs,  Murray  Hill,  N.J.; 
and  Hewlett-Packard  Co.,  Palo  Alto,  Calif. 
R.  E.  Davis,  D.  L.  Rousseau,  and  R.  D.  Board. 
Science,  Vol  1 7  I ,  No  3967,  p  1 67- 1  70,  January  1 5 
1971.  4  p,  7  fig,  I  tab,  14ref. 

Descriptors:  'Water  structure,  'Water  properties, 
'Water  chemistry,  'Aqueous  solutions.  Spec- 
troscopy, Chemical  analysis.  Water  analysis.  Ions, 
Chemical  properties.  Density,  Electrolytes, 
Hydrogen  bonding,  Physical  properties.  Viscosity. 
Identifiers:  'Electron  spectroscopy,  'Polywater, 
'Anomalous  water. 


potassium,  suuaic,  cnionuc.  nitrate,  borates,  sil- 
icates, and  carbon-oxygen  compounds  with  trace 
amounts  of  other  impurities  but  very  little  water. 
On  the  basis  of  this  evidence,  in  conjunction  with 
reported  spectroscopic  and  analytical  experiments, 
it  is  very  unlikely  that  a  polymerized  form  of  water 
has  been  discovered.  (Knapp-USGS) 
W7I-I2268 


BIBLIOGRAPHY  ON  ATMOSPHERIC 

(CYCLIC)  SEA-SALTS, 

Army  Natick  Labs.,  Natick,  Mass.  Earth  Sciences 

Lab. 

For  primary  bibliographic  entry  see  Field  02 B 

W71-1227X 


QUADRILINGUAL   COLLECTION    OF    USUAL 
WORDS  IN  HYDROLOGY, 

Office  de  La  Recherche  Seientifique  et  Technique 
Outre-Mer,  Paris  (France).  Hydrology  Section. 
Pierre  Dubreuil. 
ORS  TOM,  Initiations-Documentations 

Techniques.  No  I  2,  I  969.  1  I  3  p. 

Descriptors:  'Publications,  'Translations, 

'Hydrology,  'Hydrogeology,  'Foreign  research. 
Identifiers:     'Dictionaries,     'Glossaries,     French, 
Spanish,  Portuguese. 

The  words  most  frequently  used  in  French,  English, 
Spanish,  and  Portuguese  language  hydrological 
publications  are  compiled  to  aid  hydrologists  in 
dealing  with  foreign  references.  The  collection  is  in 
two  parts,  one  listing  the  words  alphabetically  by 
language,  and  the  other  associating  the  equivalent 
words  in  the  four  languages.  The  volume  of  the  col- 
lection was  reduced  by  eliminating  easily  recog- 
nizable words,  particularly  those  differing  only  in 
their  endings.  Some  definitions  and  explanations 
are  given,  although  this  list  is  not  intended  to  be  a 
formal  dictionary.  (  Knapp-USGS) 
W7I-I2291 


DESIGN,  CHARACTERISTICS  FOR  A  NA- 
TIONAL SYSTEM  TO  STORE,  RETRIEVE  ANI) 
DISSEMINATE  WATER  DATA. 

Federal  Interagency  Water  Data  Handling  Work 
Group  Report  (Impaneled  by  Geological  Survey, 
Office  of  Water  Data  Coordination.  Washington 
D.O.August  1971.  57  p.  2  fig,  13  tab,  append 
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Field  10— SCIENTIFIC  AND  TECHNICAL  INFORMATION 


Descriptors:  'Water  resources,  'Data  storage  and 
retrieval,  *lntcr-agency  cooperation,  'Decision 
making,  Network  design.  Operations  research. 
Data  processing,  Data  transmission,  Dynamic  pro- 
gramming. Methodology,  Statistics,  Standards, 
Monitoring,  Design  criteria. 

Iden  tillers'  'National  Water  Data  Exchange 
(NAWDEX),  'Systems  central.  Formats,  Data 
handling  groups. 

Design  characteristics  are  described  for  a  Data 
Handling  Subsystem  referred  to  as  the  National 
Water  Data  Exchange  (NAWDEX).  Such  a  water- 
data  handling  system  will  facilitate  the  exchange  of 
information  among  collector  and  user  groups.  This 
report  was  prepared  by  an  interagency  Work 
Group  impaneled  by  the  Geological  Survey's  Office 
of  Water  Data  Coordination  under  authority  of  Cir- 
cular A-67,  Office  of  Management  and 
Budget,*. ..to  organize  the  national  network  data....' 
Prime  purpose  of  NAWDEX  is  to  provide  uniform 
means  for  handling  water  data  so  that  the  data  are 
readily  and  conveniently  available  to  all  users. 
Summary  recommendations  include  the  creation  of 
a  coordinated  Systems  Central  for  ( I )  storing  the 
data  on  all  parameters  in  the  system  so  as  to  permit 
conversion  from  one  format  to  another,  ( 2 )  prepar- 
ing an  index  for  listing  of  data  holdings  and  publica- 
tions available  from  the  various  agencies,  and  (3) 
designing  a  format  for  data  presentation  that  would 
be  used  by  member  agencies.  A  summary  is  given 


of  information  received  from  a  questionnaire  sent 
to  Federal  Advisory  Committee  members  to  obtain 
data-needs  interests  and  practices  of  agencies  ac- 
tive in  water  resources  (Lang-USGS) 
W7I-I25K3 


DENSITY  CURRENTS  AND  TURBIDITY  CUR- 
RENTS IN  WASTE  DISPOSAL  IN  THE  OCEAN-- 
A  LITERATURE  REVIEW, 

New  South  Wales  Univ.,  Kensington  (Australia) 
School  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 
W7  I -I  2665 


INSTITUTIONAL  ASPECTS  OF  WATER 
RESOURCES  DEVELOPMENT  -  A  BIBLIOG- 
RAPHY. 

Water    Resources    Scientific    Information    Center. 

Washington,  DC. 

For  primary  bibliographic  entry  sec  Field  06B. 

W7I-126KK 


ENVIRONMENTAL  FACTORS  IN  COASTAL 
AND  ESTUARINE  WATERS,  BIBLIOGRAPHIC 
SERIES  -  VOLUME  I,  COAST  OF  OREGON, 

Pacific  Northwest  Water  Lab.,  Corvallis,  Orcg. 
For  primary  bibliographic  entry  see  Field  02L. 


W7  1-12704 


ENVIRONMENTAL  FACTORS  IN  COASTAL 
AND  ESTUARINE  WATERS,  BIBLIOGRAPHIC 
SERIES  -  VOLUME  II,  COAST  OF  WASHING- 
TON, 

Pacific  Northwest  Water  Lab,  Corvallis,  Orcg. 
For  primary  bibliographic  entry  see  Field  02L 
W7I-I2705 


CONTROL  OF  HAZARDOUS  POLLUTING  SUB- 
STANCES. 

Coast  Guard,  Washington,  D.C. 

For  primary  bibliographic  entry  sec  Field  05G. 

W7  I- 1  2708 


OIL  POLLUTION  OF  THE  MARINE  ENVIRON- 
MENT -  A  LEGAL  BIBLIOGRAPHY. 

United  States  Senate  Committee  on  Public  Works. 
Washington.  DC. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-I2775 

DROUGHT  BIBLIOGRAPHY, 
National    Oceanic    and   Atmospheric    Administra- 
tion, Silver  Spring.  Md.  Environmental  Data  Ser- 
vice. 

For  primary  bibliographic  entry  sec  Field  02A. 
W71-I2793 
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SUBJECT  INDEX 


iBSOPPTION 

2,l\    S,llk\    TmTBE,,T    »"H    COMPOSTED    DOMESTIC    REPOSE. 
W71-13071  05G 

DMISIKG   OF    EXCHANGEABLE    CATIONS    IN    FREE-SHELLING    BENTONITE 
■71-12379  02G 

;7"l30|fON    °F    THE    FDTDSE    °IL  SPILl    PR0BLEB     "     TFE    ARCTIC, 
BSTPACTS 

B^uSh"     ^^^    "    "™  RES00RCES    DEVELOPMENT    -    A 
■71-12688  06B 

XEPTANCE    TESTS 

SmSokS""""    "EASDREHE,,TS    ^ING    A    COMMERCIAL    QUARTZ 
.71-12895        '  08c 

ICIDENTS 

UNITED    STATES    V    THE    CATHERINE     (LIABILITY    OF    VESSEL    FOR 
DISCHARGE   OF    OIL    RESDLTING    FROM    AN    DNA  VOIdLlfIcCIDENT,  . 

ITATI 

,S,E!^LFDI,G0S         STDDIES    OF    SPHAEROTILOS    SLIMES    USING 
LABORATORY    RECIRCDLATING    CHANNELS. 
■71-12720  05D 

ID    MINE    NATEF 

I    BILL    TO    AMEND    THE    PEDEFAL    RATER    POLLUTION    CONTROL    ACT 
SsTPATIONr    "^    AND    °M"    " "    "™     ^"^CONTROL 
171-12338  06E 

riNOMICFTES 

^^?L°GIC"EC0L0GICiL    CHARACTERISTICS    OF    SOME    DOMINANT 
POPULATIONS    OF    BACTERIA    AND    ACTINO  MYCETES    ISOLATED    FROM 

Iroatian)  "*TERS   °F  T"E  D0NJA   NEPETVA   R"ER    (IN   SERBO- 

171-12507'  Q5B 

'IVATED  carbon 

!""R°CHE',ICXL  activation  and  REGENERATION  of  carbon 

URFACES    FOR    TERTIARY    NATER     TREATMENT  CARBON 

71-1232U  '05D 

IVATED    SLUDGE 

tIbilizationCTDRE  °F   activated  SLDDGB   IN   AEROBIC     , 
71-1271.  '  05D 

RBATMENT    OF    SETTLED    DOMESTIC    SEWAGE    AT     HIGH    RATES, 
""'^'■"  05D 

?,VtFE^,°F,.CILIATED    PR°TOZOA    ON    THE    FATE    OF    ESCHERICHIA 
3LI    IN    THE    ACTIVATED    SLUDGE    PROCESS, 

2732  05D 

IDICATION    PROCEDURE 

-EAN    STREAMS     LAN-GENERAL    PROVISIONS    AND    PUBLIC    POLICY. 
laJ1*  06E 

:nistpation 

.^^„J0„i8E,,D  THE  FEDERSL  »*TER  POLLUTION  CONTROL  ACT 

mS«Tm?o"EA  SCID  *"  °TBER  HI"  BATER  mStoi  control 

1"12338  06E 

DUSTRIAL    NATER    POLLUTION    ABATEMENT    LOAN    ACT   OF  1970     (A 

1L    TO    PROVIDE    FINANCIAL    ASSISTANCE    FOR    A     WATER  POLLUTION 

ATENENT    PROGRAM    FOR    INDUSTRIAL    WASTES).  POLLUTION 
2372                                                                        06E 

P-A    STEPS    UP    CONTROL    PROGRAM. 

1-12766  05G 

nU«"BS    LAB— GENER"    PROVISIONS    AND    PUBLIC    POLICY 
^  06E 

SISTPATIVI    AGENCIES 

!t»J;,T?    C0I,S01ID*TE    WATER    QUALITY    MANAGEMENT    AND    POLLUTION 

"eCTIONTA«NCYES     &ND    """""S    IN    TRE    ENVIRONMENTAL    " 

'-12"95  06E 

IRELAND    DEVELOPMENT. 
1-1256-0 


06E 

'BERSHIP  OF  RIVEP  BASIN  COMMISSIONS, 
~12566  06E 

CLOSURES  PERTAINING  TO  MATTERS  INVOLVING  THE  ENVIRONMENT. 
81  06E 

EP  POLLUTION  CONTROL  ACT. 
-12728 

-A  STEPS  UP  CONTROL  PROGRAM, 

ER  POLLUTION  CONTROL  IN  GEORGIA. 


06E 


05G 


COUNCIL, 
■71-12772 


05G 


SV™0    PR0TECT    TRE    NATURAL    ENVIRONMENT. 
■71-12781  05g 

WATER    POLLUTION. 

"71-12919  06E 

w?i-l"G0,TS!>  PR°GRS'1  F°R  0I1  SPIL1  C"»"". 


ADMINISTRATIVE  DECISIONS 

THE  POLLUTION  CONTROL  BOARD 
■71-12738 


A  FIRST  REPORT, 
06E 


PHOSPHATES  DOWN  BUT  FAR  FROM  OUT 
■71-12922 


05G 


05G 


NATIONAL  HATER  COMMISSION  AND  THE  WATER  RESOURCES 


ADSORPTION 

SEUBTsSTADDISrPLlcrMENTEiSDRE,,E,,T    BY    '"»    E™RA"ON    AND 
■71-12380  05J 

oS^oS^r^ssjsss  r^iiiirr  from  ses  bater 

■  71-12629  0^A 

""mTgNESIUM^MIC^tT'    ADS°™    0F    ««»     »    "A"< 
■71-12825  '  Q2G 

MOENTMYO^I^L^i?E-0HNATERD    SSST"    ^^    "'""    "    ™ 
■71-12826  02G 

ADVECTION 

THE  INFLUENCE  OF  A  WINDBREAK  ON  EVAPORATION, 

*n-<zmb  03B 

ADVERSE    EFFECTS 

TECHNOLOGICAL    EXTERNALITIES,     OUTDOOR    BPmpiTTnn       •  »^    .*„■, 
REGIONAL    ECONOMIC    IMPACT    OF    CAYUGA    LAKE^  '  "    THE 

W71-123U2  „gB 

AERATION 

W^r^^*™    FL0"    CR»RACTERISTICS    IN    WALL    REGION, 
1,1    ,Z"'  08B 

^EAI"EH    °F    SETTLED    D0"ESTIC     SEWAGE    AT    HIGH    PATES, 
^'^J  05D 

A     SYSTEM    FOR    MAINTAINING    CONSTANT     DISSOLVED    OXYrFN 
CONCENTRATIONS    IN     FLOWING-WATER    EXPERIMENTS. 
W'1-12882  OSr 

AERIAL    PHOTOGRAPHY 

^SAHARA    "'"el10"    "    ^^    PR0T0GRAPHS    OF    FRINGES    OF 
■71-12279     '  07B 

PHOTO-INTERPRETATION    STUDIES    IN    THE    LOCATION    OF    PRAIPIF 
GROUNDWATER    SUPPLIES,  PRAIRIE 

■71-12391  0?B 

n?Er»rt,AEP^l„P,'0T0GRSPHY    F0R    "ALUATING    THE    FLOODING    AND 
DISCHARGE    OF    RIVER    FLOOD    PLAINS    AND     THE    DEVELOPMENT    OF 
FLOODPLAIN    FLOWS     (PRIMENENIYE    AEROFOTOS-  YEMKI         ofsMKE 
PROTSFSSOV    ZATOPLSNIYA     I    OPOROZHNENT YA    PECHNYFH    PoIm    I 
FAZVITIYA    POYHENNYKH    TECHBNIY) 
W71-128M  02E 

AERIAL    PHOTOGRAPHY(SPACE-CRAFT) 

THHrslAHARA,EIpRL?cAI0N    "    GEHI''1    P"°T°GRAPRS    °E    ""«GES    OF 
■71-12279  Q7B 

AEROBIC    TREATMENT 

stabilization"0"6  °F  activated  SL0DGE  IR  aerobic 

■71-12714  '  05D 

AFRICA 

THERSAHARA,ElFRLICr0N    "    ^^    ™°™«™S    °E    ER"GE5    OF 

■  7  1-12279  Q7B 

AFRICAN  SHELF 

INVESTIGATION  OF  THE  RELIEF  AND  BOTTOM  DEPOSITS  ON  THF 

SOUTHWEST  AFRICAN  SHELF,  DEPOSITS  0N  THE 

W71-126U9  02J 

AGING  (PHYSICAL) 

INITIAL  AGING  OF  FUEL  OIL  FILMS  OF  SEA  BATER 

■  71-13087  05G 

W7?"3088ION    °P    T"E    F°TDRE    °IL    SPIIL    PP0BLE"    "    TRE    ARCTIG- 

AGRICULTURE 

UNIQUE    POLE    OF    WATER    IN    A    DEVELOPING    ECONOMY 

■  71-12339  06B    "' 


SUBJECT    INDEX 


AGROCLTMATOIOGY 

THF    INFLUFNCf    OF    *     WTNDSPFAK    ON    EVAPORATION, 
W71-127UP  03B 

AIP    FNTPATNMENT 

SEI  ^-APPATED    FLOW   CKAFACTEPIS"'ICS    IN    HALL    REGION, 
W71-122^U  08B 


AT    POLLUTION 

FUTLDING    A     SHOFTpP    LIEF, 
W71-1207" 

P.tf-FAPTH    TNTFPFACE5 

UA.tprmOVEMENT    IN    LARGE    SOIL    POPES 

OF    TNFTLTPATION, 

W71-12753 


A  CHANNEL  SYSTEM  CONCEPT 
02G 


ATF-WAT^R    INTERFACES 

AN     FNGTNEFRING    STUDY    OF    AIP    AND    WATFP    TNTEPFACIAL 

TN^FPACTTON, 

W71-127C1  08B 

AIP-VIATERS    TNTEPPACFS 

EXPERIMENTS    ON    PLANE    CODETTE    FLOW, 
W71-12253  08B 

ALASKA 

NATURAL     RFSODRCES. 

W71-12312  06E 

WATER    OUALITY    STANDARDS. 

W71-12777  05G 

PREVENTION    OF    INDUSTRIAL    WASTE    POLLUTION. 
W71-1277B  05G 


BALLAST    WATER    TREATMENT 
W71-13CU9 


A     MAJOR    UNDERTAKING, 
OSG 


ALBERTA 

THE    ALBERTA    OIL    SPILL    CONTINGENCY    PLAN, 
S71-13P?3  05G 

ALEERTA(CANArA) 

LOCAL    SNOW    DISTRIBUTION    IS    NOT    A    FUNCTION    OF    LOCAL 
TOPOGPAPHY    UNDER    CONTINUOUS    TREE    COVER, 
W71-12U2S  02C 

ALGAE 

SHORELINE    ALGAE    OF    WESTFRN    LAKE    ERIE, 
W71-12U89  02H 

PRIMARY    PRODUCTION    AND    STANDING    CROPS    OF    FPIPSAMMIC    AND 

EPTPELIC    ALGAE, 

W71-128c5  05C 


LAKE    EUTROPHTCATION 
W71-128S7 


A    LABORATORY     INVESTIGATION, 
■  5C 


GROWTH    OF   CHIOPELLA     IN    RELATION    TO    BORON    SUPPLY, 
W71-12858  05C 


ASSESSMENT    OF    POLLUTION    FFFECTS    BY 
W71-12867 


•HE    USE    OF    ALGAE, 
OSC 


STATISTICAL    MODEL    FOF    THE    SELECTION    OF    UNICELLULAR    ALGAL 
STFATNS    BY    THE    FATE    OF    INCREASE    IN    NUMBERS     (STATIST ICHESKAY A 
MODEL    OTEORA    SHTAMMOV    ODNOKLETOCHN YKH    VODOROSLEI    PO    SKOROSTI 
UVEIICHFNIYA    CHISLFNNOST I) , 
W71-12P6P  07B 

METHODS    FOP    DETERMINING    THE    PPIMAPY    PRODUCTIVITY    OF    EPIPELIC 
AND    EPIPSAMMIC    ALGAL    ASSOCIATIONS, 
W71-12870  05C 

THE    INFLDFNCP    OF   OIL    AND    DETERGENTS    ON    RECOLONIZ ATION    IN   THE 

UPPER    INTERTIDAL    ZONE, 

W71-1?r>8U  05G 

ALGAL    COMMUNITIES 

STANDING    CPOPS    AND  PRIMARY    PRODUCTIVITY    OF    THE    EPIPELON    OF 

two    SMALL    PONDS    IN  HOB'H    SOMERSET,     U    K, 
871-12871  Of.C 

ALKALINE    SOILS 

CHEMICAL    CH APACTFRISTICS    OF    TFE    COPPICE    DUNE    SOILS     IN 

FAPSDIS*    VAIL"Y,    NEVADA, 

W71-12">8?  02G 


ALKALINITY 

CHEMISTRY    OF   NATURAL    WATERS- 
W71-12799 


ALKALINITY, 
02K 


ALKYLPFNZENF  SULFONATES 

TH"    EFPFCT    OF    A    Sl'BLPTHAL   CONCENTPA  TION    OP    LAS    ON    THF    ACUTE 
TOXICITY    OF    VARIOUS     PHOSPHATE    PESTICIDES    TO    THE    FATHEAD 
MINNOW     (PIMFPHAT  F=    PROMELAS    RAFINESOUF), 
S71-122°6  05C 

ALLUVTAl    CHANNFLS 

TRACER     STUDIFS   OF    SEDIMENT    TRANSPORT    PROCESSES, 
«71-122R5  02J 

FLOW    IN    CHANNELS, 

W1-12275  08D 

S"TSMIC    SURVEY    LOCATES    POTFNTIAL    GOLD    DEPOSITS    IN    THE    BEPING 

SFA, 

W71-123S8  02L 

WAT"P    QUALITY    ASPECTS    OF    INTERMITTENT    SYSTEMS    USING 


SECONDARY  SEWAGE  EFFLUENT, 
W71-12U11 

OPTIMAL    ANGLES    OF    STREAM    .JUNCTION 
CAPTURE,     AND    MINIMUM    POWER    CPITFPIA, 
W71-12US3 


05  D 
GEOMETPIC,     STABILITY    T 
02J 


RESISTANCE    TO    "LOW    IN    FLAT-BED    SAND    CHANNELS, 
W71-12681  08". 

CHANNEL    DYNAMICS    OP    MOUNTAIN    PIVEPS     (PPOBLEMY    "USLOVOY 

DINAMIKI    GORNYKH    REK)  , 

W71-128U8  08B 

ALLUVIAL    FANS 
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»HIC  SURVEY  LOCATES  POTENTIAL  GOLD  DEPOSITS  IN  THE  BERING 
•12358  02L 


'TVAI  AND  GROWTH  OF  GOLDFISH  AND  CARP  IN  DILUTE  SOLUTIONS 

:OPPER  SULPHATE  (IN  JAPANESE)  , 

■12297  05c 

IHENT 

ALBERTA  OIL  SPILL  CONTINGENCY  PLAN. 
13053  (55G 

HERT  FINANCE 

RONHENTAL  FINANCING  ACT  OF  1971  (A  BILL  TO  ESTABLISH  AN 
RONMENTAL  FINANCING  AUTHORITY  TO  ASSIST  IN  TH"  FINANCING 
ASTE  TREATMENT  FACILITIES,  AND  FOR  OTHER  PURPOSES). 
12373  nfiu 


GOVERNMENT  SUPPORTS 

A  BILL  TO  AMEND  THE  SHALL  BUSINESS  ACT  TO  ENCOURAGE  THE 

DEVELOPMENT  AND  UTILIZATION  OF  NEW  AND  IMPROVED  METHODS  OF 

WASTE  DISPOSAL  AND  POLLUTION  CONTROL   TO  ASSIST  SMALL 

BUSINESS  CONCERNS  TO  EFFECT  CONVERSIONS  REQUIRED  TC  MEET 

FEDERAL  OR  STATE  POLLUTION  CONTROL  STANDARDS   AND  FOR  OTHER 

PURPOSES. 

W71-12360  06E 

GRANTS 

POLLUTION    CONTROL    AND    THE    BUDGET, 
W71-12731  05G 

WATER    POLLUTION    CONTROL     (STATE    GRANTS    AND    INDEBTEDNESS    FOR 
WATER    POLLUTION    CONTROL    PROJECTS) , 
W71-12859  06E 

CRYSTAL    WATERS    ACT. 

W71-12906  06E 

GRASSLANDS 

OVERLAND    FLOW    ON    RANGELAND    WATERSHEDS. 
W71-12U32  02E 

THE    EFFPCT    OF    FERTILIZATION    AND    IRRIGATION    ON    THE    BIOLOGICAL 
CHARACTERISTICS    OF    SOME    MEADOW    HERBS     (IN    RUSSIAN)  . 
W71-12U80  02I 

GRAZING 

AGRICULTURE    IN    THE    SEVEN-STREAM    LAND     (ILI-B ALKHASH    BASIN)     OF 
SOUTHERN    KAZAKHSTAN-AGROCLIMATIC    CONDITIONS,    DEVELOPMENT     AND 
SITUATION     (DIE    AGRARWIRTSCHAFT    DES     SIIBENSTROMLANDES    IN 
SOEDKAZACHSTAN,     AGROKLIHATISCHE    AUSSTATTDNG,     ENTWICKLUNG    UND 
STAND)  , 
W71-12736  03p 

BIOTIC    INFLUENCES    ON    AUSTRALIAN    PASTORAL    LAND    USE. 
W71-12714U  03F 

GREAT    LAKES    REGION 

GROUND    WATER    -    THE    GREAT    LAKES    BASIN'S    HIDDEN    RESOURCE. 
W71-12626  02P 

GREAT    PLAINS 

WATER    STORAGE    AND    ALFALFA    PRODUCTION    ON    LEVEL    BENCHES    IN    THE 

NORTHERN    PLAINS, 

W71-12598  03F 

GROUNDWATER 

WATER    RECORDS    OF    PUERTO    RICO,     196»->«7,    VOLUMF    1— NORTH    AND 

NORTH    EAST    SLOPES, 

W71-12365  07C 

GROUNDWATER    RESOURCES    OF    BURKE    AND    MOUNTRAIL    COUNTIES 
W71-12368  02P 

GROUNDWATER    BASIC    DATA,    NELSON    AND    WALSH    COUNTIES.    NORTH 

DAKOTA, 

W71-12370  07C 

GROUNDWATER  BASIC  DATA,  BENSON  AND  PIERCE  COUNTIES.  NORTH 

DAKOTA, 

W71-12371  07c 

CENTRAL    FRESNO    COUNTY    WATER    AND    LIQUID    WASTE    PROGRAM 
VOLUME    III.       EXISTING    WATER    AND    WASTE    FACILITIES. 
W71-1237U  Q5D 

PHOTO-INTERPRETATION    STUDIES    IN    THE    LOCATION    OF    PRAIRIE 

GROUNDWATER    SUPPLIES, 

W71-12391  07B 

CRITICAL    SALT    REGIME    OF    IRRIGATED    SOILS    AND    GROUNDWATER 
DRAINAGE    IN    THE    COTTON    GROWING   ZONE     (KPITICHESKIY     «OLEVOY 
REZHIM    OROSHAYEMYKH    POCHV     I    DRENAZH    GRUNTOVYKH    VOD    V    ZONE 
VOZDELYVANIYA    KHLOPKA), 
W71-12606  03C 

GROUNDWATER    RESOURCES,    COMPOSITION    AND    DYNAMICS     IN    THE 
LATVIAN    SSR     (RESURSY,     SOSTAV    I    DINAMIKA    PODZEMNYKH    VOD 
SREDNEY    PSIBALTIKI)  , 
W71-12607  02F 

GAS    AND    SALT    COMPOSITIONS    AND    AGE    OF    GROUNDWATERS    OF    THE 
CASPIAN    SEA    DEPRESSION     (GAZOVYY    I    SOLEVOY    SOSTAV    I    VOZRAST 
PODZEMNYKH    VOD    PRIKA  SPIYSKOY    VPADINY)  , 
W71-12608  02P 

THE    KERCH-TAHAN    HYDROGEOCHEMICAL    AND    MUD    VOLCANIC    REGION     (O 
KERCHENSKO-TAMANSKOY    GIDROGEOKHIHICHESKOY    I 
GRYAZEVDLKANICHESKOY    OBLASTI), 
W71-12613  02K 

GROUND  WATER  -  THE  GREAT  LAKES  BASIN'S  HIDDEN  RESOURCE. 
W71-12626  02P 

ORIGIN    OF    MINERALIZED    GROUND    WATER    IN    PROCKS,     NORTHEAST 

BRAZIL, 

W71-12678  02F 

GEOHYDROLOGY    OF    DONIPHAN    COUNTY,     NORTHEASTERN    KANSAS. 
W71-12795  02P 

SUBSIDENCE    IN    THE    BUNKER    HILL-SAN    TIMOTEO    AREA,     SOUTHERN 

CALIFORNIA, 

W71-12796  02F 

GROUNDWATER    BASINS 

THE  HYDROLOGICAL  BUDGET  AND  COMPUTATION  OF  GROUND-WATER 
COHPONENTS  OF  RIVER  DISCHARGE  IN  THE  NORTH-WEST  PART  OF 
POLICE    REPRESENTATIVE    BASIN    IN    CZECHOSLOVAKIA, 


G«>C-HtJM 

W71-12U2S 
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GROUNDWATER  HYDPOGECLCGY  (CKLA) 

A    PTMFNSTONLESS    PARAMETER    STDDY    OF    GPOUNDWATER    PPCHAPGE    IN 

CK1AFOI1A, 

W71-12697  02F 

GPCUNDWATFP     MOVEMENT 

DEVELOPMENT    OF    SYSTEMS     FCP    GROUND    WATER    "ECHARGF    INTO    "HT 

OGALLALA    FORMATION, 

W71-122U5  OUB 

GROUND    DISPOSAL    OF    PESTICIDES  THE    PROBLEM     AND    CRITEPTA    "OF 

GUIDELINES. 

B71-12356  05E 

PEDOTDPBATTCN    BY    ARTESIAN    ACTION, 
W71-1238H  02G 

THEOPETICAl    ANALYSIS    OF    AQUIFER    RESPONSE    DOE    TO    DEWATERING 

AT    WELLAND, 

S71-12386  02F 

HYDPOGEOLOGIC    ASPECTS    OF    PEWATERING    AT    WELLAND, 
W71-12387  02" 

PIVEP3ANK    STABILITY    STUDY    AT    THE    UNIVERSITY    OP    ALBEPTA, 

EDMONTON, 

W71-123e9  02J 

GROUNDWATER    FFSCURCES,     COMPOSITION    AND    DYNAMICS    IN    THE 
LATVIAN    SSP     (RFSDPSY,    SOSTAV    T    DINAMIKA    PODZEMNYKH    VOD 
SPEDNEY    PRIBALTIKI) , 
W71-12607  02F 

THE    'EIN    NA'AMAN    SPRINGS    AND   THE    AQUIFER    FEEDING    them, 
H71-12623  02F 

CPTTMAL    IDENTIFICATION    OF    AODIFER    DIFFUSIVITY    USING 

QDASILINEARIZATION, 

B71-12808  02F 

MEASUREMENT    OF    VERTICAL    GROUNDWATER    VELOCITY    FROM 

TEMPERATURE    PROFILES    TN    BELLS, 

B71-12809  02F 

COMMENTS    ON    THE    STABLE    ISOTOPE    METHOD    IN    REGIONAL 

GRCDNDBATER    INVESTIGATIONS, 

B71-12811  02F 

GROUNDWATER    CHEMISTRY    AND    HYDROLOGY    OF    THE    HANDHILLS   LAKE 

AREA,     ALBERTA, 

S71-12820  02K 

SIMILITUDE    CRITERIA    FOP    FLOB    FROM    UNCONFIN"D    AQUIFERS, 
B71-128U0  02F 

COMPUTER    ANALYSIS    OF    FLOB   TOBARD    ARTESIAN    BELLS, 
B71-128U1  02F 

GPCUNDBATER    RECHARGE 

DEVELOPMENT    OP    SYSTEMS    FCR    GROUND    WATER    RECHARGE    INTO    THE 

OGALLALA    FORMATION, 

B71-122U5  OUB 

GROUNCBATER    RESOUPCFS,    COMPOSITION    AND    DYNAMICS    IN    THE 
LATVIAN    SSR     (R^SUPSY,     SOSTAV    I    DINAMIKA    PODZEMNYKH    VOD 
SREDNEY    PRI8AITTKI)  , 
W71-12607  02F 

PRFLIMTNAPY    CONSIDERATION    OF    MOVEMENT    OF    GROUND    BATEP    FROM 

INFILTRATION    ARIAS    ON    THE    LLANO    ESTACADO,     TEXAS    AND    NEB 

MEXICO, 

«T|-12677  02F 

A  DIMENSIONLESS  PARAMETEP  STUDY  OF  GROUNDBATIR  RECHARGE  IN 

CKLAROMA, 

W71-12697  02F 

GPCUNDBATER  RESOURCES 

GFOHYDROLOGY    OF    DONIPHAN    COUNTY,    NORTHEASTERN    KANSAS, 
W71-127°5  02F 

GPCWTP  PATES 

EFFFCTS    OF    SYNTHETIC    SURFACTANTS    ON    THE    LARVAE    OF   CLAMS     (M. 
MERCENARIA)     AND    OYSTERS     (C .     VIPGTNTCA)  , 
B71-12307  05C 

FFFECTS    OF    REAPING    TEMPERATUPE    ON    GPOBTH,     BODY    FORM,    AND 
HEMATOLOGY    OF    FALL    CHINOOK   FINGERLINGS, 
871-123""?  05C 

EFFECTS    OF    TURBIDITY-PRODUCING    SUBSTANCES    IN    SEA    BATFR    ON 
FGGS    AND    LARVAE    OF    THREE    GENEPA    OF    BIVALVE    MOLLUSKS, 
B71-12310  OSC 

SPATIAL    AND    TEMPOPAL    STRUCTUFE    IN    A    TEMPERATUPE    INTEPTIDAL 
COMMUNITY    WITH    SPECIAL    EMPHASIS    ON    GEMMA    GEMMA 
(PELECYPODA    MOI.LUSCA)  , 
B71-12U<m  02L 

PROTECTING    THE    WCRLD    ENVIRONMENT    TN    THE    LIGHT    OF    POPULATION 

INCREASE. 

H71-127R3  06G 

SOW    OP    ADEN 

PHOSPHORITE  NODULES  TN  THE  BOTTOM  SEDIMENTS  OF  THE  GULF  OF 

ADEN, 

W71-126r0  02J 


ANNUAL    CYCLE    OF    VARIATIONS    IN    -HE    CIPCUHTIOI    AID 
THFPMOHALINE    FIELD    OF    THE    NOPTH    ATLANTIC, 
V71-1265U  02E 

GYPSUM 

EFFECT    OF    WATERLOGGING    AND    ORGANIC    HATTEP    OB    THE    LOSS    OP 

APPLIED    SULFUR, 

B71-12377  02G 

HADDAM  NECK (CONNECTICUT) 

DISPEPSION    COMPUTATION    AND    TEHFEBATURE    SIHOLATIOB    FOR   "HE 
CONNECTICUT    RIVER    ESTUARY    BY    MATHEMATICAL    MODEL, 
B71-12673  05B 

HALIDES 

BROMIDE    GEOCHEMISTRY    OP    SALT    ROCKS, 
B71-12271  Q2K 

HARBORS 

BALLAST    BATER    TREATMENT  A    MAJOR    UNDERTAKING, 

N71-130U9  05G 

CAUSES    OF    OIL    SPILLS    FROM    SHIPS    III    PORT, 
W71-13059  OSG 

HAWAII 

GEOMORPHOLOGICAL    RELATIONSHIPS    OF   TROPOSPHERICALL Y    DERIVED 
QUARTZ    IN    THE    SOILS    OF    THE    HABAIIAN    ISLAHDS, 
871-12375  02J 

LAND    USE    EFFECTS    ON    THE    HYDROLOGIC    CHARACTERISTICS    OF    SOSB 

HAWAII    SOILS, 

B71-12599  02G 

HAZARDOUS    MATERIAL    SPILLS 

CALIFORNIA    CONTINGENCY    PLAN    FOP    OIL    AND    OTHER    HAZARDOUS 

MATERIAL    SPILLS, 

H71-130S6  05G 

HAZARDOUS    MATERIALS 

CONTPOL    OF    HAZARDOUS    POLLUTING    SUBSTANCES. 
W71-12708  05G 

HFAT    BALANCE 

EXPERIMENTAL    STUDIES  OF    THE    THERMAL    STRDCTDRF    AND    TURBULENT 

HEAT    EXCHANGE    IN    THE  SURFACE    LAYER    OF    THE    SEA, 
W71-126U2  02K 

HEAT    BUDGET 

LONG-PERIOD    VARIATIONS    TN    THE    OCEAN-ATMOSPHERE    SYSTEM, 
W71-12652  02B 

HEAT   FLOB 

EXPERIMENTAL    STUDIES    OF   THE   THERMAL    STRUCTURE    AND    TURBULENT 
HEAT    EXCHANGE    IN    THE    SURFACE    LAYER    OF    THE    SEA, 
H71-126U2  02K 

t 

HEATED  BATER 

DISPERSION    COMPUTATION    AND    TEMPERATURE    SIMULATION    FOR    THE 
CONNECTICUT    RIVER    ESTUARY    BY    MATHEMATICAL    MODEL, 
W71-12673  05B 

HEATING    EEGEEE    DAYS 

SNOB  COVER  AND  BINTER  SOIL  TEMPERATURES  AT  ST.  PAUL, 

HINNESOTA, 

W71-12319  02C 

HEAVY    METALS 

A    SPECTROGRAPHIC    DETERMINATION    OF    HI,    CO,     AG,    V,     SH,    MO,    TI, 
AL,     BI,    FE,     PB    AND    MN    IN    NATURAL    BATERS    BITH    HIGH    COPPER 
CONTENT     (SPEKTROGRAFICHESKOYE    OPREDELENIYE    NI ,    CO,    AG,    V, 
SN,    MO,    TI,    AL,    BI,    FE,    PB,     MN   V    PPISODNYKH    VODAKH    PRI 
POVYSHENNYKH    KONTSENTR ATSIYAKH    MEDI) , 
B71-12U15  02K 


MERCURY    IN    THE    ENVIRONMENT, 
W7  1-1260  3 


05B 


HEMATOLOGY 

EFFECTS    OF    REARING    TEMPERATURE    ON    GROWTH,     BODY    FORM,    AND 
HEMATOLOGY    OF    FALL    CHINOOK    FINGERLINGS, 
W71-12309  05C 

HERBICIDES 

THE    EFFECT    OF    PARAQUAT    ON    FISH    IN    A    COLORADO    FARM    POND, 
B71-12310  05C 

HINDERED    SETTLING    TECHNIQUES 

SETTLING    CHARACTERISTICS    OF    SLUDGE    SIEIMENTED    FROM    AN 
INDUSTRIAL    EFFLUENT   CONTAINING    LEAD    CCMPODNDS, 
B71-12716  05D 

HOT    SPRINGS 

GAS    CHROMATOGRAPHIC    MEASUREMENTS    OF    HYDROTHEFMAL    EMANATIONS 

AT    YELLOWSTONE    NATIONAL    PARK, 

B71-12285  02K 

HUMAN    POPULATION 

PROTECTING    THE    WORLD    ENVIRONMENT    IN    THE    LIGHT   OF    POPULATION 

INCPEASE. 

B71-12763  OSG 

HUMAN    SURVIVAL 

NEW  CONCEPT  FOR  MANAGING  AQUATIC  LIFE  SYSTEMS, 
B71-12305  06B 

HUMIC  ACIDS 

CHEMICAL    PROPERTIES    OF   THE    ARID    SOIL    ORGANIC    FRACTION, 
B71-12750  02G 


GULF    STREAM 


HUMID    ARFAS 
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rHE    SESTSTANCF    TO    DESICCATION    OF    TEN    SPECIES    OP    TROPICAL 

10SSES, 

171-1251P  021 

JRAULIC    CONDDCTIVITT 

:OBPAEISON    OF    EMPIRICAL    RELATIONSHIPS    BETWEEN     PRESSURE    HEAD 

1ND    HYDRAULIC    CONDUCTIVITY    AND    SOME    OBSERVATIONS    ON    RADIALLY 

•YNKETRIC    FIOW, 

J71-12831  02G 

IRAULIC    GEOMETRY 

IYDROMORPHOLOGICAL    INVESTIGATIONS    OF    FLOOD    PLAIN    AND    CHANNEL 

ROCESSES     (GIPRCMOPFOLOGICPESKIYE    TSSLSDOV  AN  IY  A    POYMENNOGO    I 

DSLOVOGO    PROTSFSSOV)  . 

171-12813  08H 

RAULTC    JUMP 

HEORETICAL     AND    EXPERIMENTAL    STUDY    OF    THE    SUPERCRITICAL    FLOW 

F    CIRCULAR    DRAINS    AND    THE    FORMATION    OF    THE    HYDPAULIC    JUMP 

II    THE    SANE, 

71-12819  08B 

RAULIC    jnMP(CTRCULAR    DRAINS) 

HEOPETICAL    AND    EXPERIMENTAL    STUDY    OF    THE    SUPEPCEIT ICAL    FLOW 

F    CIRCULAR    DRAINS    AND    THE    FORMATION    OF    THE    HYDRAULIC    JUMP 

N    THE    SAME, 

71-12019  08B 

RAULIC    MACHINERY 

UPBINE-EFFICIFNCY     MEASUREMENTS    USING    A    COMMERCIAL    QUARTZ 

HEPMOMETER, 

71-12895  08C 

RAULIC  MODELS 

IDS  IN  DESIGNING  LABORATORY  FLUMES, 

'1-12366  08B 

«STEADY    SPREAD    OF    BUOYANT    SURFACE    DISCHARGE, 
'1-12839  05B 

tDROMOPFHOLOGICAL    INVESTIGATIONS  OF    FLOOD    PLAIN    AND   CHANNEL 

'OCESSIS     (GIDROMOPFOLOGTCHESKTYE  ISSLEDOV AN IYA     POYMENNOGO    I 
ISLOVOGO    PROTSESSOV)  . 
'1-12803  08B 

'DRAULIC    MODELING    OF    FLOWS    IN    BODIES    OF    WATER 
ITDRAVLICHESKOYE    MODELIPOVANT YE    TECHENIY    V    VODOYEMAKH), 
'1-12853  08B 

IAULIC    VALVES 

iVITATION    IN    CLOSED    CONEUIT    FLOW     SYSTEMS, 

'1-12880  08C 

'AULICS 

VER    EROSION    DUE    TO    CHANNEL    RELOCATION, 
'1-12069  08B 

DROHORPHOLOGICAL    INVESTIGATIONS  OF    FLOOD    PLAIN    AND    CHANNEL 

OCESSES     (GIDFOMOEFOLOGICHESKIYE  I SSLSDOVANIYA    POYMENNOGO    I 
SLCVOGO    FSOTSESSOV)  . 
1-12803  08B 

-SITE    INVESTIGATIONS    OF    THE    HYDRAULICS    OF    A    FLOOD    PLAIN 
PING     A    PERIOD    OF    VERY     HIGH    WATER     (NATURNYYE    ISSLEDOVAN  IYA 
CRAVLIKI    POYMENNOGO    MASSIVA    V    VYSOKOYE    POLOVOD'YF)  , 
1-12805  D8B 

EXPERIMENTAL    STUDY    OF    THE    HYDRAULICS    OF    FLOOD-PLAIN 
ANNELS    IN    LIMITED    MEANDERING     ( EKSP ERIM ENTAL' NOYE 
SLEDOVANIYF    GIDRAVLIKI    POYHENNYKH    RUSEL    PRI    OGRANICHENNOM 
ANDRTROVANIT)  , 
1-12806  08B 

LATIONSHIP    OF    THE    TYPES    OF    CHANNEL    PROCESS    TO    THEIR 
TERMINANT    FACTORS     (SVYAZ'    TIPOV    RUSLOVOGO    PROTSESSA    S 
REDELYAYUSHCHIMI    FAKTORAMI)  , 
1-12807  08B 

-SITE    INVESTIGATIONS    OF   THE    MORPHOLOGY    AND    HYDPAULICS    OF 
ANDERS    IN    PR.FS    MEANDERING     (NATURNYYE    ISSLEDOVANIY A 
RPOLOGII    I    GIDRAVLIKI    IZLDCHIN    SVOBODNOGO 
ANDPIROVANIYA)  , 
1-12850  02E 

3CARBONS 

LE    OF    MICROORGANISMS     GFOWING  ON    OIL    IN    THE    SELF- 

"IFICATION    AND    INDICATION    OF  OIL     POLLUTION     IN    THE    SEA. 
1-12656  05B 

3ELECTEIC    POWER 

rHNTQUES    FOR    MEASURING    PUBLIC    EVALUATION    OF    RECRE  AGONAL 

,     HYDROELECTRIC   WATER    USE, 

1-12690  06B 

JGEN    ION    CONCENTRATION 

STATISTICAL  COMPARISON  OF  PH  VALUES  OF  SOME  ENGLTSH  SOILS 
PER  MEASUREMENT  IN  BOTH  WATER  AND  0.01 M  CAICTON  CHLORID". 
1-12378  02G 

"GEOLOGICAL    MAPS 

•EPNATIONAL    LEGEND    FOR    HYDROGEOLOGIC  AL    MAPS. 
-12621  07C 

IGEOLCGY 

iDRILINGUAL    COLLECTION    OF    USUAL    WORDS    IN    HYDROLOGY. 

1-12291  10 

iAMICS    OF    THE    TRANSITION    ZONE    BETWEEN    FRESH    AND    SALT 

'EPS    IN    COASTAL    AOUIFERS, 

-12367  02F 


GROUNDWATER    RESOURCES    OF    BURKE    AND    MOUNTRAIL    COUNTIES, 
W71-1236B  02F 

HYDROGEOLOGIC    ASPECTS    OF    DEWATERING    AT   WELLAND. 
W71-12387  02F 

REGIONAL    GEOLOGY     AND    LANDSLIDES    IN    THE    MARINE    CLAY    DEPOSITS 

OF    EASTERN    CANADA, 

W71-1239"  02J 

PHOTO-INTERPRETATION     STUDIES    IN    THE    LCCATTON    OF    PF"TRTE 

GROUNDWATER     SUPPLIES, 

W71-12301  07B 

RELATIONS     BETWEEN    THE    ABSTRACTION    OF    GROUND    WATER     AND    tHE 
VARIATIONS    OF    GROUND-WATER    LEVEL 
W1-12U62  OOB 

TERTIARY    LIMESTONE    AQUIFER    SYSTEM    IN    THE     SOUTHEASTERN 

STATES, 

W71-12595  02? 

GROUNDWATEE    RESOURCES,    COMPOSITION    AND    DYNAMICS    IN    TH" 
LATVIAN    SSR     (RESORSY,     SOSTAV    I    DINAMIKA    PODZEMNYKH    VOD 
SREDNEY    PPIBALTIKI)  , 
W71-12607  02F 

GAS    AND    SALT    COMPOSITIONS     iND    AGE    OF    GROUNDWATERS    OF    THE 
CASPIAN    SEA    DEPRESSION     (GAZOVYY    I    SOLEVOY    SOSTAV    -    VOZRAST 
PODZFfNYKP    VOD    PR IKA S^IYSKOY    VPADINYI, 
W71-12608  02F 

THE    KFRCH-TAMAN    HYDROG EOCHEMIC AL    AND    MUD     VOLCANIC    PEGTCN     (0 
KERCHENSKO-TAMANSKOY    GIDFOGEOKHI MICHESKOY     I 
GRYAZEVDLKANICHESKOY    OBLASTI), 
W71-12613  02K 

DISTRIBUTION    OF    MULTISTAGE    DECOMPOSITION    PRODUCTS    OF   ORGANIC 
MATTER    IN    BOTTOM    SEDIMENTS     (RASPREDELENTYE    PRODUKTCV 
MNOGOSTADIYNOGO    SASPADA    ORGA NICHESKOGO    VESHCHFSTVA    V    PONNYKH 
OTLOZHENIYAKH)  , 
W71-12610  02J 

INTERNATIONAL    LEGEND    FOR     HYDROGEOLOGICAL    MAPS. 
W71-12621  07C 

THE    'EIN    NA'AMAN     SPRINGS    AND    THE    AQUIFER    FEEDING    THEM 
W71-12623  02F 

WATER    LEVEL    SURFACES    IN    THE    AQIIIFERS    OF    WESTERN    LONG    ISLAND. 

NEW    YORK,    IN    1959     AND     1970, 

W71-12675  OOC 

AVAILABILITY    OF    GROUND    WATEP    FROM    LIMESTONE    AND    DOLOMITE 

AQUIFERS    IN    NORTHWEST    OHIO    AND    ITS     RELATION    TO    GEOLOGIC 

STRUCTURE, 

W1-12676  02F 

PRELIMINARY    CONSIDERATION    OF    MOVEMENT    OF    GROUND    WATF"    FROM 

INFILTRATION     AREAS    ON     THE    LLANO    ESTACADO,     TEXAS    AND    N*W 

MEXICO, 

W71-12677  Q2F 

MODELS    OF     MINERALIZED    SOLUTION-COLLAPSE    STRUCTURES    FROM 
DRILLING    STATISTICS  AN    AID    TO    EXPLORATION, 

W71-12696  OPA 

THE    EAGLE    VALLEY    EVAPORITE,     NORTHWEST    COLOPADO-A     REGIONAL 

SYNTHESIS, 

W1-12783  02J 

GEOHYDROLOGY    OF    DONIPHAN    COUNTY,     NORTH"* ST"P H    KANSAS 
W71-12795  02F 

NATURAL    SLOPE    FAILJPF,     NORTHEASTERN    SKEENA    MOUNTAINS 
W71-12803  02J 

HYDROGEOLOGY    OF    ASH    FLOW    TOFF  A     PRELIMINARY    STATEMENT, 

W71-12812  02F 

GROUNDWATER    CHEMISTRY    AND    HYDROLOGY    CF    tHe    HANDHILLS    LAKE 

AREA,     ALBERTA, 

W71-12820  02K 

HYDROGPAPH    ANALYSIS 

DE    SAINT-VENANT    EQUATIONS    EXPERIMENTALLY    V'FTIED 
W71-12260  08B 

UNIT    HYDROGRAPH    BY    DIFFUSION    ANALOGY, 
W71-12029  02E 

CALCULATION    OF    THE    INSTANTANEOUS    UNIT    HYDROGRAPH    USING 

LAPLACE    TRANSFORMS, 

W71-12030  n2E 
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MATERIAL    SPILLS, 

W71-13P56  05G 

THE    ROLF    OF    THE    OIL    SPILL    COOPERATIVE    IN    TBE    OIL    PRODUCING 

INDUSTRY, 

W71-13057  05G 

OIL    SPILL    PREVENTION    AND    DETECTION    USING    AN    INSTRUMENTED 

SUBMERSIBLE, 

S71-13P58  05G 

CAUSES    OF    OIL    SPILLS    FROM    SHIPS    IN    PORT, 
W71-13059  05G 

REMOVAL    OF    OIL   FROM    SUNKFN    TANKERS, 
W71-13P60  OSG 


NAVY    HARBOR    OIL    POLLUTION    ABATEMENT 
W71-13061 


SORBENTS    FOR    OIL    SPILL    REMOVAL, 
W71-13P62 


A  PROGRESS  REPORT, 
05  G 


LABORATORY    INVESTIGATION    INTO    THE     SINKING    OF    OIL    SPILLS    WITB 
PARTICULATE    SOLIDS, 


SU EJECT    INDEX 


-OP" 


871-13063  05G 

BURNING    AGENTS    FOB    Oil    SPILL    CLEANUP, 


»71-1^06U 


05G 


USSESSMFNT    OF    Oil    SPILL    TFFATTNG    AGENT    T"ST    METHODS, 
171-13065  05G 

5IL    SPTLL    DTSPERSANTS    -    CURRENT    STATUS     A'!D    FUTURE    OUTLOOK, 
)71-n066  05G 

)ISPFRSANT    USE    VS    WATER    QUALITY, 
171-13067  05G 

JFVEIOFrENT    OF    TOXICITY    TEST    PROCEDURES    FOR    MARINE 

'SyOPLANKTON, 

171-13068  05G 

IICROBIAL    DEGRADATION    OF    A    LOUISIANA    CRUDE    OIL    IN    CLOSED 
'LASKS    AND    UNDER    SIMULATED    "IELD    CONDITIONS, 
171-13069  05G 

'OXICITY    OF   OIL    DISPERSING    AGENTS    DETERMINED    IN    A 

IIPCDLATING    AQUARIUM    SYSTEM, 

'71-13070  05G 

STUDY    CE    THE    PERFORMANCE    CHARACTERISTICS    OF    THE    OLEOPHILIC 
FIT    'OIL    SCRUBBER'  , 
71-13077  05G 

PEE    VORT"X    RECOVERY    OF    FLOATING    OIL, 
71-13073  05G 

ONCFPT    DEVELOPMENT    OF    A    POWERED    ROTATING    DISK    OIL    RECOVERY 

YSTEM, 

71-130711  05G 


OCKHEED    OIL    SPILL    RECOVERY    DEVICE, 
71-13075 


05G 


HE  DEVELOPMENT  OF  TEST  PROCEDURES  FOR  THE  ASSESSMENT  OF 

FFICIENCY  IN  BEACH  CLEANING, 

71-13076  05G 

NVESTIGATICN    OF    THE    USE    OF    A    VORTEX    FLOW    TO    SEPARATE    OIL 

ROM    AN    OIL-HATER    MIXTURE, 

71-13077  05G 

SEBMATTC    BAPPIERS    FOR    OIL    CONTAINMENT    UNDER    HIND,    SAVE,     AND 

URRFNT    CONDITIONS, 

71-13079  05G 

rODY    OF    EQUIPMENT    AND    METHODS    FOR    REMOVING    OR    DISPERSING 

n   FROM    OPEN    WATEPS, 

71-13CS1  05G 

IF    RECOVERY   OF    OIL    FROM    RATER    WITH    MAGNETIC    LIQUIDS, 
M-13082  05D 

>ME    EFFECTS    OF    OIL    POLLUTION    IN    MILFORD    HAVEN,     UNITED 

[NGDOH, 

M-13083  05G 

!E    INFIUFNCE    OF    OIL    AND    DETERGENTS    ON    SECOLONIZ A^ION    TS    thi 

'PEP    TNTEBTTDAI    ZONE, 

M-1308U  05G 

IDPCES    AND    BIODEGPADATICN    OF    CARCINOGENIC    HYDROCARBONS, 
'1-13085  05G 

EANTNG    AND    REHABILITATION    OF    OILED    SEABIRDS, 
'1-130e6  05G 

IOTH    FLOTATION    CLEANUF    CF    OIL-CONTAMIN  ATFD    BEACHES, 
'1-13092  05G 

WELLS 

NSHALL    V    CORPOPATTON    COMMISSION     (VALIDITY    CF    COMMISSION'S 
DER    TO    FORMER    OPERATOR    TO    REPAIR    LEAKING    OIL    WEIL). 
1-12923  06E 


UGGING    OIL    AND    GAS    WELLS. 
1-12925 


06E 


RTABLI    DRILLING    CORP    V.    GUINN     (DAMAGE    TO    AGRICU'  tCr»j     nN' 

OM    ADJACENT    CII    WEIL) . 

1-13000  06E 

THODS    AND    PROCEDURES    FOP    PREVENTING    OIL    POLLUTION    "ROM 

SHORE    AND    OFFSHORE    FACILITIES, 

1-130UU  05G 

E    ALBERTA    OIL    SPILL    CONTINGENCY    PLAN, 
1-13053  05G 

WATER 
OLOGICAL    trPECTS    OF    OIL    POLLUTION    IN    THE    SANTA    BARBARA 
ANNEL, 
1-12262  05C 

DEPSON-PRICHARD    PIPE    LINE    CORP    V    SAXTON     (PIPE    LINE 
EPATOR'S    LIABILITY    FOP    POLLUTING    AEJACENT    WATER    SUPPLIED). 
1-123C0  06E 

LF    OF    MICROORGANISMS    GROWING    ON    OIL    IN    THE    SELF- 
PTFTCATION    AND    INDICATION    OF    OxL    POLLUTION    IN     tHE    Seb 
1-126"  05B 

L    POLLUTION. 

1-12836  OSG 


THE    OIL    POLLUTION    PROBLEM    FROM 

INSURANCE, 

W71-13QU0 


VIEWPOINT    OF    MAKIS" 
05G 


US"    CF    GRAVITY    TYPE    OIL    S^PA'AtO"    FO°    '»«E'    npr?J'Tn>" 
W71-13"U8  it- 


BALLAST    WATER    TREATMENT 
W71-130U9 


OIL    SPILLFD    IT'S    Id 
W71-  13050 


A    MAJOR    UND"RTAKTNG, 
05G 

SOME    CUJLTTBTIVS    A'PFCT, 
}SG 


PUGFT    SOUND  FISHERIES    AND    OIL    POLI'JTTCN    - 

W1-13051  r-sG 

THE    STATE'S  ROLF    IN    O't    SPTTL    CLEANUP, 

W71-1309K  05G 


A    STATUS 


OIL-WATER    INTERFACE 
FREE    VOPTEX    RFCOV? 
W71-13073 


OF    FLOATING    OIL, 


0SG 


OIL-WATER    INTERFACES 

INVESTIGATION    OF    THE    USE    OF    A    VORTEX     FLOW    t0    SEPAPATf    OT 

FROM     AN    OIL-WATER    MIXTURE, 

W71-13077  nsG 

INITIAL    AGING    OF    FUEL    OIL    FILMS    OF    SFA    «)"!, 
W71-13087  05G 

OKLAHOMA 

BEHAVIOR    OF    WATER     IN    A    SOUTHWESTERN    IMPOUNDMENT, 
W71-12U22  f-?H 

MINSHALL    V    CORPORATION    COMMISSION     (VALIDITY    OF    COMMISSION'S 
ORDER    TO    FORMES    OPE3PTOR    TO    REPAIR    LEAKING    OIL    WELL). 
W71-12923  06" 

POCK    ISLAND  OIL    AND    REFINING    CO.     V    HUTCHINSON     (LIABILITY    OF 

OIL    COMPANY  FOP    POLLUTING    CPEFK    AND    CAUSING    MORTALITY    OF 
CATTLE) . 
W71-12999  06E 

PORTABLE    DRILLING    COFP    V.     GUINN     (DAMAGE    TO    IGBICUL^OBil.    UNO 

FPOM    ADJACENT    OTL    WELL). 

B71-13000  06E 

OLEOPHILIC    BELTS 

A    STUDY    0"    THE    "ERFOFMANCE    CHARACTERISTICS    OF    "HE    CIECPHILK 

BELT     'CTL    SCPUBBER' 

W71-13072  05G 

ONTARIO 

All    ACT    TO    PROTECT    THE    NATURAL    ENVIRON  IEHT. 
W71-12781  05G 

ON-SI~E    TESTS 

PUNOFF    GROUPING    FOR    DETECTION    0"    CHANGE    T>|    RUNC"» 
W71-12250  02A 

OPEN    CHANNEL    FLOW 

FXPEPIMFNTS    ON    PLANE    COUETTE    FLOW, 
W71-  12253 


"PB 

SELF-AERATED    FLOW    CHARACTERISTICS    IN    WAIL 
W71-1225U  09B 

NONUHIFOPM    FLOW    IN    FLAT    TECTANGULAR    CHANNELS, 
W71-1225P  nop 


--ITiN, 


FLOW     IN    CHANNELS, 
W71-12275 


01B 


CHAEACTFRISTTCS    OF    tPAn5V"RSE    MIXING    1  >J    OPES-CHANNTI 
W7  1-12  357  OvB 

AIDS    IN    DESIGNING    LABORATORY    FLUMES, 
W71-12366  pop 

METHOD    OF    CALCULATING    SFCCNDARY    FLOW, 
W71-12UUQ  02e 

OPEN    CHANNEL    FLOWf  TR ANSVFPS  E    MIXING) 

CHARACTERISTICS    OF   TRANSVERSE    SIX      "    TN    If'-HV"      r     TOl'^ 
W71-12357  o^" 

OPERATION    AND    MAINTENANCE 

OPERATION    AND   -MAINTENANCE    OF    COLORADO    Rlyrp.     ^U^U    T 
W1-12R88  TwC 

PUBLIC    IRpTGATION    SYSTEMS    IN    PU"RTO    Fin 
W71-12989  .  np 

OPERATIONS    PESEARCH 

STOCHASTIC   OPTIMIZATION    AND    SIMULATTON    TECHNIQUES     FOR 
MANAGEMFNT    OF   REGIONAL    WATEP    RESOURCE    SYSt?MS     (VOIUME    I) 
INTRODUCTK   \". 
W71-12325  icS 

STOCHAS-IC   OPTTMTZA"TON    AND    SIMUIAtt0N    TECHNTQUFS    FCR 
MANAGEMFNT    OP    REGIONAL    WATEP    RESOUPCP    SYSTEMS     (VOI'JM"    ti  ) 
(PPOGRAM    FESCRIPTIONS)  . 
W71-12:"26  068 

STOCHASTIC    OPTIMIZATION    AND    SIMULATICN    TECHNIQUES    FOR 
MANAGEMENT    OF    REGIONAL    WATEP    RESOURCE    SYSTEMS     (VOLUME    III) 
DATA    MANAGEMENT    AND    ANALYSIS    PROGRAM    DESCRIPTION 
W71-12327  06A 

OPTICAL    PROPERTIES 


ESSS 


SU-35 
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POSSIBILITY    OF    DETERMINING    THE    CONCENTRATION    OP    SUSPENDED 

HATTER    BY    AN    OPTICAL    BETHOD, 

"71-126U6  07B 

OPTTBTZATION 

FITTING    METHODS    POP    CONCEPTUAL   CATCHHENT    BODELS. 
■71-12257  02A 

STOCHASTIC    OPTIMIZATION    AND    SIMULATION    TECHNIQUES    POP 

MANAGEMENT    OF    REGIONAL    HATER    RESOURCE    SYSTEBS     (VOLUME    T> 

INTRODUCTION. 

B71-12325  06A 

CLOGGING    PROCESSES     AND    OPTIMIZATION    OP    BASIN    RECHARGE. 
W71-12U08  0I4B 

OPTIBUM    DEVELOPMENT    PLANS 

STOCHASTIC    OPTIBIZATION    AND    SIBULATION    TECHNIQUES    FOP 
HANAGEBENT    OF    REGIONAL    HATER    RESOURCE    SYSTEBS    (VOLUBF    I), 


INTRODUCTION. 
H71-12325 


06A 


OREGON 

FLOOD  PLAIN  INPORBATION,  UBATILLA  RIVER  TRIBUTARIES,  MCKAY 

TUTUILLA  AND  WILDHORSE  CREEKS,  PENDLETON,  OREGON  AND 

VICINITY. 

H71-1229U  OUA 

ENVIRONBENTAL    FACTORS    IN    COASTAL    AND    ESTDARINE    HATERS, 
BIBLIOGRAPHIC    SERIES    -    VCLUBE    I,     COAST    OF    OREGON, 
B71-127M  02L 

DEPOSIT    CF    BOTOR    VEHICLE    BODIES    AND    ACCESSORIES    INTO   THE 

HATERS    OF    THE    STATE. 

H71-12780  05G 

ORGANIC    MATTER 

DIFFERENTIAL    SR-CA    BONDING    ON    SOIL    AS    INFLUENCED    BY    BONDING 

SITE, 

W71-12381  02G 

A    HYDPOCHEMICAL    MAP    OF    THE    OXIDATION    CAPACITY    OF    RIVER 
HATERS    OF    THE    EUROPEAN    USSR    AND    CAUCASUS    (GIDROKHIMICHESKA YA 
KAPTA    OKISLYAYEMOSTI    RECHNYKH    VOD    YEVROPEYSKOY    CHASTI    SSSR    I 
KAVKAZA)  , 
H71-12U38  02K 

REGIMF    OF    BIOGENOOS    AND    ORGANIC    SUBSTANCES    IN    VARIOUS 
RESERVOIRS    OF    THE    KRASNODAR    KRAY    (0    RBZHIHE    BIOGENNYKH    I 
CRGANICHESKTKH    VESHCHESTV    V    NEKOTORYKH    VODOKHSANILISHCH ARKH 
KRASNODAPSKOGO    KRAYA) , 
H71-12UU0  05B 

DISTRIBUTION    OF    MULTISTAGE    DFCOHPOSITION    PRODUCTS    OF   ORGANIC 
BATTER    IN    BOTTOM    SEDIMENTS     (PASPREDELENIYE    PRODURTOV 
HNOGOSTADIYNOGO    PASPADA    ORG ANICHESKOGO    VESHCHESTVA    V    DONNYKH 
CTLOZHENTYABH) , 
■  71-126111  02J 

CARBOHYDRATES    IN    THE,    BOTTOM    SEDIMENTS   OF    THE    CENTRAL 

FACIFIC, 

W71-126U3  02K 

VERTICAL    DISTRIBUTION    PATTERNS    OF    DISSOLVED   ORGANIC    CARBON 
IN    SEA    HATER    AND    INTERSTITIAL    SOLUTIONS, 
H71-12660  05B 

CHEMICAL    PROPERTIES    OF    THE    ARID    SOIL    ORGANIC    FRACTION. 
■71-12750  02G 

ORGANOPHOSPHOROUS    PESTICIDES 

THE    EFFECT    OF    A    SUBLETHAL    CONCENTRATION    OF   LAS    ON    THE    ACUTE 
TOXICITY    OF    VARIOUS    PHOSPHATE    PESTICIDES    TO    THE    FATHEAD 
riNNOH     (PIMEPHALIS    PROMELAS    RAFINESQUE), 
■71-12206  05c 

OUTPUT    HYDPOGRAPHS 

NUMERICAL    ROUTING   OF    FLOOD    HYDROGRAPHS    THROUGH    OPEN    CHANNEL 

JUNCTIONS, 

H71-12320  02F 


OVERFLOW 

URBAN  RUNOFF  CHARACTERISTICS, 
H71-12703 


05G 


USE    OF    AERIAL    PHOTOGRAPHY    FOR    EVALUATING    THE    FLOODING    AND 
DISCHARGE   OF    RIVER    FLOOD    PLAINS    AND    THE    DEVELOPMENT    OF 
FLOODPLAIN    FLOHS     (PRIMENINIYE    AEROFOTOS' YEMK I    K    OTSENKE 
PPOTSESSOV    ZATOPLENIYA    I    OPOROZHNENI YA    RECHNYKH    POYH    I 
RAZVITIYA    POYMENNYKH    TECHENIY)  , 
H71-128UU  Q2E 

OVERLAND  FLOW 

OVERLAND    FLOH    ON    RANGELAND    HATERSHEDS, 
H71-12H32  02E 

OVERLAND    FLOH    ON    AN    INFILTRATING    SURFACE, 
H71-12829  02G 

USE   OF    AERIAL    PHOTOGRAPHY    FOR    EVALUATING    THE    FLOODING    AND 
DISCHAPGE    OF    RIVER    FLOOD    PLAINS    AND    THE    DEVELOPMENT   OF 
FLOODPLAIN    FLOHS     (PRIMENENIYE    AEROFOTOS'  YEHKI    K    OTSENKE 
PROTSESSOV    ZATOPLENIYA    I    OPOROZ HNENIY A    RECHNYKH    POYM    I 
RAZVITIYA    POYMENNYKH    TECHENIY)  , 
B71-128HU  02E 

ON-SITE    INVESTIGATIONS    OF   THE    HYDRAULICS    OF    A    FLOOD    PLAIN 
DURING    A    PERIOD    OF    VERY    HIGH    HATER     (NATURNYYE    ISSLEDOV  ANIY  A 
GIDPAVLIKI     fOYHENNOGO    BASSTVA    V    VYSOKOYE    POLOVOD'YE), 
■71-12BU5  Q8B 


OXIDATION 

A    HYCPOCHFHICAL    BAP    OF    THE    OXIDATION    CAPACITY    OF     PIVEP 
HATERS    OF    THE    EUROPEAN    USSR    ABC    CAUCASUS     (GIDPOKHIHlrp»cr,.. 
KARTA    OKISLYAYEMOSTI    RECHNYKH    VOD     YEVPOPEYSf'    '►!"'    u| 
KAVKAZA)  , 
"71-121438  02r 

OXIDIZED    HICROZONE    AND    THE   CONSUMPTION   OF    OXYGEN    IN   TRE    BOD 
OF    OLIGOTPOPHIC    PONDS     (LA    HICROZONE    OXYDEE    ET    LA 
CONSOMMATION    D'OXYGENE    DANS    LIS    SEDIMENTS    DES    ETANGS 
OLIGOTRCPHES)  , 
N71- 12856  ()5C 

OXIDATIVE    PHOSPHORYLATION 

SELECTION    PATTERNS    IN    A    DENITRIFYING    POPULATION. 
■71-12718  05D 

OXIDIZED    HICROZONES 

OXIDIZED    HICROZONE    AND    THE   CONSUMPTION   OF    OXYGEN    IN    THE    NOB 
OF    OLIGOTPOPHIC    PONDS     (LA    MICPOZONE    OXYDEE    ET    LA 
CONSOMMATION    D'OXYGENE    DANS    LES    SEDIMENTS    DES    ETANGS 
OLIGOTROPHES)  , 
■  71-12856  05C 

OXYGEN 

COMMENTS  ON  THE  STABLE  ISOTOPE  METHOD  IN  REGIONAL 

GROUNDWATER  INVESTIGATIONS, 

■71-12811  02? 

OXYGEN  DEMAND 

EPFECT  OF  MIXING  ON  OXYGEN  UPTAKE  PATE  OF  ESTUARINE  BOTTOB 

DEPOSITS, 

H71-12835  05B 


OXYGEN    REQUIREMENTS 
A    FISH    RESPIROMETER, 
H71-12311 


05C 


SOME    RESEARCH    NEEDS    AND    METHODS    FOR    PROTECTING    NAIADS    FROi 

EXTINCTION, 

■71-1287U  05c 

OXYGENATION 

OXYGEN    STATUS    OP    SOIL    AIR    AND    SOIL    HATER    AS    INFLUENCED    BY 
OXYGEN    TPANSFER    THROUGH    THE    SOIL    PROFILE, 
"71-12699  02G 

A    SYSTEM    FOR    MAINTAINING    CONSTANT    DISSOLVED    OXYGEN 
CONCENTRATIONS    IN    FLOHING-H  AT  ER    EXPERIMENTS. 
"71-12882  05C 

OYASHIO 

INCREASE    IN    HATES    DENSITY    UPON    MIXING    OF    FOUR   OCEAN    HAT"8 

MASSES, 

"71-12636  02E 

OZONE 

RECENT    DEVELOPMENTS    IN    HATER    RECLAMATION, 
"71-12727  05D 

PACIFIC    OCEAN 

CARBOHYDRATES  IN  THE  BOTTOM  SEDIMFNTS  OF  THE  CENTRAL 

PACIFIC, 

■71-12603  02K 

PALEOCLIMATOLOGY 

PALEOBAGNETIC    CHRONOLOGY    OF    PLIOCENE--EARLI    PLEISTOCENE 
CLIMATES    AND    THE    PLIO-PLEISTOCENE    BOUNDARY    IN    NEH    ZEALAND, 
H71-12267  02C 

PALEOHYDROLOGY 

A     SEDIMENTARY    MODEL    FOR    DETERMINING    PALEOTIDAL    RANGE. 
■71-12U5U  02L 

GEOPHYSICAL    DATA    RELATING    TO    A    POSSIBLE    PLEISTOCENE    OVERFLOI 
OF    LAKE    BONNEVILLE    AT    GEM    VALLEY,     SOUTHEASTERN    IDAHO, 
"71-12671  07B 

PARAMETER    IDENTIFICATION 

OPTIMAL    IDENTIFICATION    OF    AQUIFER    DIFFUSIVITY    USING 

QUASILINEARIZATION, 

H71-12808  02F 

PARAQUAT 

THE    EFFECT   OF    PARAQUAT   ON    FISH    IN    A    COLORADO    FARM    EOND, 
H71-12310  05C 

PARK    VALLEY(UTAH) 

HYDROLOGIC    RECONNAISSANCE    OF    THE    PARK    VALLEY    AREA,     BOX    ELDEF 

COUNTY,     UTAH, 

"71-12615  02E 

PARKS 

THE    FEASIBILITY    OF   CENTRALIZED    MANAGEMENT    OF    HATER 
RECREATION    FACILITIES    IN    MISSISSIPPI, 
"71-12322  06B 

PARTIALLY    SATURATED    FLOH 

COMPARISON    OF    EMPIRICAL    RELATIONSHIPS    EETHEEN    PRESSURE    HEAD 
AND    BYDPADLIC    CONDUCTIVITY    AND   SOME    OBSERVATIONS    ON    RADIALLY 
SYMMETRIC    FLOH, 
"71-12831  02G 

PARTICLE    SIZE 

ESTIMATING    SOIL    PERMEABILITY    RATES, 
■71-12219  02G 

STATISTICAL    ANALYSIS    OF    THE    PA RTICLE- SIZE    COMPOSITION    OF 

BOTTOM  SEDIMENTS, 

H71-12392  02J 


SO  EJECT    INDEX 


PAR-PES 


riCLE    SIZE    ANALYSIS 

•ATISTICAL    ANALYSIS    OF    THE    PARTICLE-SIZE    COMPOSITION    OF 

1TTOH     SEDIMENTS, 

'1-12392  02J 


PENOBSCOT  EIVER  ESTDARY,  1966-1970. 
■71-12216 


02L 


'ICDLAR    DROUGHTS 
!OOGHT    BIBIIOGRAPRY, 
'1-12793 


02A 


OF    POLLUTANTS 
PROPOSAL  EXCHANGE    EQDILIBRIA    CONTROL    THE    DEGREE 

LORINATED    HYDROCARBONS    ARE    BIOLOGICALLY    MAGNIFIED    IN 
STIC    ENVIRONMENTS, 
1-12302  05C 

ENTIFICATION  OF    MATHEMATICAL    MODELS    FOR    DO    AND    BOD 

NCENTRATICNS  IN    POLLUTED    STREAMS     FROM    NOISE    CORRUPTED 

ASUREHENTS, 

1-12452  05B 

E    MOVEMENT    OF    OIL    SPILLS, 

1-12598  05B 

E    OSE    OF    SFRRATIA    INDICA    AND    BACILLDS    SOBTILIS    VAR.    NIGER 
ORES    FOR    TRACING    SEBAGE    DISPERSION    IN    THE    SEA, 
1-12722  05B 

DIOTRACER    DISPERSION    STDDIES    IN    THE    VICINITY    OF    A     SEWER 

TFALL, 

1-1273*  05B 

rHEMATICAL    SIMULATION    OF    DISPERSION    OF    POLLUTANTS    IN    A 

CE    WITH    ICE    COVER, 

1-12797  05B 

DISPERSION    MODEL    FOR     A    QUANTITATIVE    STUDY    OF    A    GROUNDWATER 

-LUTION    BY    SALT, 

1-12798  05B 

STEADY    SPREAD   OF   BUOYANT    SURFACE    DISCHARGE, 
1-12839  05B 

!RN    RECONSTRUCTION  (STATISTICAL) 

'IRONMENT   PATTERN    RECONSTRUCTION    FROM    SAMPLE    DATA  1. 

5SISSIPPI    DELTA    REGION, 

1-12277  07c 

DISCHARGE 

XIMINARY    FLOOD — FREQUENCY    RELATIONS    AND    SUMMARY    OF 
IMUH    DISCHARGES    IN    NEW    MEXICO— A    PROGRESS    REPORT. 
-12290  02E 

RECASTING   THE    SPRING    HIGH-WATER    HYDROGRAPH    OF    FLOOD-PLAIN 
ERS,    TAKING    THE    DESNA    RIVER    AS    AN    EXAMPLE, 
-12398  0«A 


ESTIGATION    OF    SURFACE    AND    INTERNAL    EVAPORATION    ON 

HHOOR    BOGS, 

"12393  02D 

HODS    FOR    STUDYING    FROZEN    PEAT    AND    MINERAL    SOILS    OF    THE 
ELIAN    ASSR     (METODY    ISSLEDOVANIY    PROMERZAYUSHCHIKH 
FYANYKH    I    NINERAL'NYKH    POCHVOGRUNTOV    KAREL'SKOY    ASSR), 
-12610  02C 

MINING 

ESTIGATION  OF  SURFACE  AND  INTERNAL  EVAPORATION  ON 

HHOOR  BOGS, 

-12393  02D 


URBATION 

DTURBATION  BY  ARTESIAN  ACTION, 

-1238U 


02G 


YLVANIA 

ANTIC  PIPE  LINE  CO  V  DREDGE  PHILADELPHIA  (LIABILITY  FOR 
IUTICN  FROM  RUPTURE  IN  SUBMERGED  OIL  PIPELINE). 
-12336  06E 

3D  PLAIN  INFORMATION,  CLINTON  COUNTY,  PENNSYLVANIA,  WEST 
RCH  SUSQUEHANNA  RIVER  AND  BALD  EAGLE  CREEK  (LOCK  HAVEN 

-1278H  OKA 

IN  STREAMS  LAW — INDUSTRIAL  WASTES. 
"12952  06E 

IN  STREAMS  LAW— OTHER  POLLUTIONS  AND  POTENTIAL  POLLUTION 
-12953  06E 

W    STREAMS  LAW — PROCEDURE  AND  ENFORCEMENT 
-12954  06E 


ISYLVANIA  SEWAGE  FACILITIES  ACT. 
-12955 


06E 


ISYLVANIA    SOLID    WASTE    MANAGEMENT    ACT. 
•13005  06E 

IN    STREAMS    LAW — GENERAL    PROVISIONS    AND    PUBLIC    POLICY 
•13012  06E 

iV    STREAMS    LAW--SEWAGE    POLLUTION. 
'13013  06E 

.UTION    FROM    ABANDONED    MINES. 

■13033  06E 

iCOT    RIVER     ESTUARY(HAINE) 

'ERATURE,     DISSOLVED    OXYGEN    AND    SALINITY    DATA       FOR    THE 


PERIPHYTON    COMMUNITIES 
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NATIONAL  INST.  FOR  WATER  RESEARCH,  PRETORIA  (SOUTH  AERICA) 
SELECTION  PATTERNS  IN  A  DENITPIFYING  POPULATION,  *-*^ 
W71-12718  05D 

^^^T10R    DESCHIPTI0>'    OF    THE    NON-BETHANOGENIC    PHASE   OF 
ANAEROBIC    DIGESTION  IV.       INTERBEDIARY    BETABOLISB    CF    NON- 

METHANOGENIC    BACTERIA, 
W71-12926  05D 

NATIONAL    MARINE    FISHERIES    SERVICE,     SFATT^       BiSH 

=  ?GB^«2°"D    PISHEBIES     AND    OIL    POLLUTION    -    A    STATUS    REPORT, 
W71-13051  05G 

NATIONAL    OCEANIC    AND    ATMOSPHERIC    ADMINISTRATION.     SILVER 
SPRING,    BD.        ENVIRONMENTAL    DATA    SERVICE 

DROUGHT    BIBLIOGRAPHY, 

W71-12793  02i 

NATIONAL    FARK    SERVICE,    WASHINGTON,     D.C. 
WATER    SANITATION    IN    NATIONAL    PARKS. 
W71-12726  06E 

NATIONAL    RESEARCH    COUNCIL    OF    CANADA,    OTTAWA     (ONTARIO).        DIV. 
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USSR    INTO    MARINE    BASINS, 

W71-12639  05B 

NAVAL    FACILITIES    ENGINEERING    COMMAND,     WASHINGTON,    D    C 
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AN  NMR  AND  CALORIHETRIC  STUDY  OF  THE  INTERACTIONS  BETWEEN 
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EVIDENCE    OF    REDUCED    SOSCEPTIBILITY    TO    DDT    IN    CONTROLLING 
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W71-12H91  021 

OCEAN    SYSTEMS,    INC.,    RESTON,    VA. 

•DYNAMIC    KEEL'     CIL    CONTAINMENT    SYSTEM, 
W71-13078  05G 

ODESSA    STATE    UNIV.     (USSR). 
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ABIDJAN    (IVORY   COAST).       CENTRE    D« ADIOPODOOME. 

CONTRIBUTION   TO    THE    STDDY    OF    DROUGHT    RESISTANCE    IN    THE    GENUS 
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COMPOSITION    AND    WEATHERING    OF    LOESS    MANTLED    WISCONSIN-AND 
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OREGON    STATE    UNIV.,    CORVALLIS.       DEPT.     OF    SOILS. 
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W71-12686  02G 
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ENVIRONMENTAL  FACTORS  IN  COASTAL  AND  ESTOARINE  WATIRS, 
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W71-12505  021 

PITTSBURGH    UNIV.,    PA.       DEPT.    OF    CIVIL    ENGINEERING. 
METHOD    OF    CALCULATING    SECONDARY    FLOW, 
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PITTSBURGH    UNIV.,    PA.       GRADUATE    SCHOOL    OF    PUBLIC    HEALTH. 

POLYNUCLEAS    AROMATIC    HYDROCARBONS    IN    THE    WATER    ENVIRONMENT, 
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POLISH    ACADEMY    OF    SCIENCES,    KRAKOW.       ZAKLAD    BIOLOGII    WOD. 

VARIABILITY    OP   THE    CHEMICAL   COMPOSITION    OF    WATER    IN    PONDS  C 
VARIOUS    DISPOSITION    OF    THE    BOTTOB    IN    RELATION    OF    THE    LOCAL 
LEVEL    OF    EROSION    (IN    POLISH)  , 
W71-12503  02J 

POLISH    ACADEMY    OF    SCIENCES,    WARSAW.        INST.    OF    PARASITOLOGY. 
DINEMA    AHOEBOIDALE    SP.    N.,    DINEHA    VIOLENTOH    SP.     N.    AND 
DINEMA    DISPICATOH    SP.    N.     (EUGLENOIDINA) .       PARASITES    OF 
COPEPOCA    IN    LAKES    IN   THE    ENVIRONHENT    OF    VILNIOS    (LITHUANIA! 
SSR)  , 
W71-13C15  02H 

POLISH    ACADEMY    OF    SCIENCES,    WARSAW.       INST.     OF    PARASTITOLOGY. 
DINEMA    METABOLICUM    SP .    N.     (EUGLENOIDINA)  A    PARASITE    OF 

SOHE  COPEPODA  FROH  WATER  EODIES  OF  TBE  LITHUANIAN  SSR, 
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POLISH    ACADEMY    OF    SCIENCES,    WARSAW.       INST.     OF    ZOOLOGY. 

SOME    PROBLEMS    OF    THE    ECOLOGY    OF    BENTHIC    NEMATODES     (NEMATODA 

OF    MIKOLAJSKIE    LAKE, 

W71-13023  05C 

POLITEKBNICHESKII    INSTITOT,    LENINGRAD    (USSR). 

USE    OF    THE    GRAPHO-ANALYTICAL    METHOD    TO    STUDY    THE    ORIGIN    OP 
NATURAL    WATERS     (BASED    ON    HATSESTA    WATER)         (PRIHENENIYE   GSAf 
ANALITICHESKOGO    METODA    DLYA    ISSLEDOV ANIY A    GENEZISA 
PRIRODNYKH    VOD   NA    PRIMERE    HATSESTY), 
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POLITEKHNICHESKII    INSTITOT,    NOVOCHERKASSK     (OSSR) . 
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BASED    ON    THEIR    IONIC    AND    GAS    COMPOSITIONS     (KHARAKTERISTIKA 
MINERAL'NYKH    VOD    ZAKARPATSKOY    OBLASTI    PO    IONNOHO    I    GAZOV0B0 
SOSTAVO)  , 
W71-12U36  02K 

ROLE    OF    A    SORBENT    IN    DETERMINING    THE    SOLOBILITY    OF    CAICIOB 
SOLFATE    IN    NATORAL    WATERS     (ROL1    SORBENTA    PRI    OPREDFLFNII 
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SURFACE    EXCHANGE    OF    VARIOUS    NATURAL    SORBENTS    IN    A    WATER 
MEDIUM     (POVERKHNOSTNYY    OEHEN    NEKOTORYKH    PRIRODNTKH     SOFBENTOV 
V    VODNOY    SREDE) , 
W71-12UU«  02K 

PHISICO-CHEBICAL    PROPERTIES    OF    SOLUTIONS    FORMED    DDRING 
INTERACTION    OF    HATER     WITH    ROCKS    OF     THE    TYRNYADZ    ORE    FIELD 
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POLYARNYI    NAUCHNC-ISSLEDOVATELSKII    I    PROEKTNYI    INSTITUT 
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CALCULATING    POTASSIUM    CONTENT    AND     POTASSIOB    RADIOACTIVITY    OF 

SEA    WATER    FROH    BEASORED    SALINITY, 

»71-126«5  02K 

POSEIDON    SCIENTIFIC    CORP. 
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W71-13011  03F 

JEEN'S    UNIV.,     BELFAST     (NORTHERN    IRELAND).        DEPT.     OF 
3RICULTURAL    CHEMISTRY. 

LEAF-FALL    IN    A    TROPICAL    PAIN    FOREST, 
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HV.      (FRANCE).     HYDPOBIOLOGICAL    LAB. 

OXIDIZED    HICROZONE    AND    THE    CONSUMPTION    OF    OXYGEN    TN    THE    BUD 
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OLIGOTROPHES) , 
W71-12856  05C 

!NSSELAER    POLYTECHNIC    INST.,     TROY,     N.Y.        DEPT.     OF    GEOLOGY 
THE    INFLUENCE    OF    CLAYS    ON   WATER    AND    ICE    IN    ROCK    PORES,     PART 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the 
Interior  has  basic  responsibilities  for  water,  fish,  wildlife,  mineral,  land, 
park,  and  recreational  resources.  Indian  and  Territorial  affairs  are  other 
major  concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in  managing  all  our 
resources  so  each  will  make  its  full  contribution  to  a  better  United 
States-now  and  in  the  future. 


FOREWORD 

Selected  Water  Resources  Abstracts,  a  semimonthly  journal,  includes  abstracts 
of  current  and  earlier  pertinent  monographs,  journal  articles,  reports  and 
other  publication  formats.  The  contents  of  these  documents  cover  the  water- 
related  aspects  of  the  life,  physical,  and  social  sciences  as  well  as  related  engi- 
neering and  legal  aspects  of  the  characteristics,  conservation,  control,  use  or 
management  of  water.  Each  abstract  includes  a  full  bibliographical  citation 
and  a  set  of  descriptors  or  identifiers  which  are  listed  in  the  Water  Resources 
Thesaurus  (November  1966  edition).  Each  abstract  entry  is  classified  into  ten 
fields  and  sixty  groups  similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources  Research  of  the  Federal 
Council  for  Science  and  Technology. 

WRSIC  IS  NOT  PRESENTLY  IN  A  POSITION  TO  PROVIDE  COPIES  OF  DOCU 
MENTS  ABSTRACTED  IN  THIS  JOURNAL.  Sufficient  bibliographic  information 
is  given  to  enable  readers  to  order  the  desired  documents  from  local  libraries 
or  other  sources. 

Selected  Water  Resources  Abstracts  is  designed  to  serve  the  scientific  and 
technical  information  needs  of  scientists,  engineers,  and  managers  as  one 
of  several  planned  services  of  the  Water  Resources  Scientific  Information 
Center  (WRSIC).  The  Center  was  established  by  the  Secretary  of  the  Interior 
and  has  been  designated  by  the  Federal  Council  for  Science  and  Technology 
to  serve  the  water  resources  community  by  improving  the  communication  of 
water-related  research  results.  The  Center  is  pursuing  this  objective  by  co- 
ordinating and  supplementing  the  existing  scientific  and  technical  information 
activities  associated  with  active  research  and  investigation  program  in  water 
resources. 

To  provide  WRSIC  with  input,  selected  organizations  with  active  water  resources 
research  programs  are  supported  as  "centers  of  competence"  responsible  for 
selecting,  abstracting,  and  indexing  from  the  current  and  earlier  pertinent 
literature  in  specified  subject  areas. 

Additional  "centers  of  competence"  have  been  established  in  cooperation  with 
the  Environmental  Protection  Agency,  Water  Quality  Office.  A  directory  of  the 
Centers  appears  on  inside  back  cover. 

The  input  from  these  Centers,  and  from  the  51  Water  Resources  Research 
Institutes  administered  under  the  Water  Resources  Research  Act  of  1964,  as 
well  as  input  from  the  grantees  and  contractors  of  the  Office  of  Water  Re- 
sources Research  and  other  Federal  water  resources  agencies  with  which  the 
Center  has  agreements  becomes  the  information  base  from  which  this  journal 
is  and  other  information  services  will  be,  derived;  these  services  include 
bibliograph.es,  specialized  indexes,  literature  searches,  and  state-of-the-art 
reviews. 

Comments  and  suggestions  concerning  the  contents  and  arrangements  of  this 
bulletin  are  welcome. 

Water  Resources  Scientific  Information  Center 
Office  of  Water  Resources  Research 
U.S.  Department  of  the  Interior 
Washington,  D.  C.  20240 
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IB.  Aqueous  Solutions  and 
Suspensions 


BUBBLE  COALESCENCE  AND  GAS 
rRANSFER  IN  AQUEOUS  ELECTROLYTIC 
SOLUTIONS, 

Maine  Univ.,  Orono.  Dept.  of  Chemical  Engineer- 

ng 

■or  primary  bibliographic  entry  see  Field  05G. 

V71-13282 


I  NOTE  ON  THE  SOLUBILITY  OF  OXYGEN  IN 
VATER, 

>lew  Brunswick  Univ.,  Fredricton.  Dept.  of  Civil 

ingineering. 

'or  primary  bibliographic  entry  see  Field  02  K. 

V71-13508 

>2.  WATER  CYCLE 
!A.  General 


ARGE-SCALE  OSCILLATORY  MOTIONS 
ND  SEASONAL  TEMPERATURE  CHANGES 
M  LAKE  MICHIGAN  AND  LAKE  ONTARIO, 

Wisconsin    Univ.,   Milwaukee.   Center  for  Great 

akes  Studies. 

or  primary  bibliographic  entry  see  Field  02H 

m-13178 


YNTHETIC  STREAMFLOWS, 

arvard  Univ.,  Cambridge,  Mass. 

I.  B.  Fiering,  and  B.  B.  Jackson. 

vailable  from  AGU,  Suite  435,  2100  Pennsyl- 

inia  Ave.,   N.W.   Wash.    D.C.    20037   -   $2.00. 

eophysical  Union  Water  Resources  Monograph 

:ries  1,  Washington,  D.C,  1971.  98  p,  14  fig,  4 

b,  54  ref. 

escriptors:  *Synthetic  hydrology,  "Systems  anaiy- 
!,  "Operations  research,  "Simulation  analysis, 
nternational  Hydrological  Decade,  Model  stu- 
es,  River  systems,  Statistics,  Mathematical  stu- 
es,  Markov  processes.  Dynamic  programming, 
:servoir  operation,  Surface  groundwater  relation- 
ips,  Radioactive  waste  disposal, 
entifiers:  "Operational  hydrology,  Hydrologic 
sign. 

le  first  of  a  series  of  monographs  emphasizing 
ocedural  aspects  of  hydrologic  analysis 
signated  as  U.S.  contributions  to  the  IHD,  this 
snograph  summarizes  many  of  the  proposals  for 
nerating  synthetic  streamflows,  presents  numeri- 
I  examples  that  show  step-by-step  calculations, 
d  offers  proposals  for  application  of  synthetic 
drology  in  a  variety  of  problems.  This  manual  of 
ictice  is  intended  for  those  actively  engaged  in 
drologic  design.  Following  brief  background 
tements  on  operational  hydrology  and  the  role 
decision  theory,  the  authors  discuss  the  statistics 
:d  in  operational  hydrology,  evaluation  of  the 
tistics,  the  choice  of  a  model,  and  several  other 
nsiderations  in  the  use  of  operational  hydrology, 
k'eral  case  histories  are  given  of  application  of 
chastic  streamflow  simulation  to  real  situations, 
ese  include  planning  of  reservoirs  in  the  St. 
uis  area,  a  technical  assistance  program  to  re- 
/e  waterlogging  and  salinity  of  agricultural  lands 
the  Punjab  region  of  West  Pakistan,  the  disposal 
radioactive  wastes  in  streams  as  applied  to  the 
nch  River  in  Tennessee,  and  a  study  of  the 
laware  River  basin.  (Lane-USGS) 
M-13289 


GEOMORPHOLOGY       OF       UPPER       BASIN 
REACHES  OF  THE  KOLYMA  RIVER  (Geomor- 
fologiya  basseyna  verkhov'yev  r.  Kolymy), 
Akademiya    Nauk    SSSR,    Novosibirsk.     Institut 
Geologii  i  Geofiziki. 
Z.  M.  Khvorostova. 

Izdatel'stvo  'Nauka',  Sibirskoye  Otdeleniye 
Novosibirsk,  USSR,  1 970.  200  p. 

Descriptors:  "Geomorphology,  "River  basins, 
"Topography,  "Geology,  Land  forming,  Terrain 
analysis,  Stratigraphy,  Geologic  time,  Structural 
geology,  Orography,  Terraces  (Geological), 
Deltas,  Valleys,  Rivers,  Alluvium,  Slopes,  Glaciers, 
Erosion,  Placer  mining. 

Identifiers:  "USSR,  Khabarovsk  Kray,  Yakutsk 
ASSR,  Kolyma  River,  Placers,  Tectonics,  Re- 
gionalization,  Land  uplift. 

The  morphostructural  and  morphosculptural 
characteristics  of  upper  basin  reaches  of  the 
Kolyma  River  (Northeast  USSR)  were  examined  in 
connection  with  a  study  of  the  relief  of  the  basin 
area.  Four  stages  in  the  geological  development  of 
the  relief  were  distinguished:  ( 1 )  the  geosynclinal 
(Carboniferous-Late  Jurassic);  (2)  the  orogenic 
(Early  Cretaceous-Senonian);  (3)  the  stage  of  rela- 
tive tectonic  stabilization  (Danian-Eocene);  and 
(4)  the  neotectonic  stage  of  mountain  formation 
(Oligocene-Holocene).  The  basic  geomorphologi- 
cal  features  of  the  area  were  formed  in  the  neotec- 
tonic stage,  which  was  characterized  by  a  regional 
uplift  of  the  Yano-Kolymsk  fold  formations  and  by 
a  dissection  of  the  Danian-Paleogene  surface.  The 
relicts  of  this  surface  represent  the  most  ancient 
elements  of  the  relief.  The  geomorphological  re- 
gionalization  of  the  area  was  based  on  a  detailed 
examination  of  spatial  changes  in  glacial,  fluvial 
and  slope  features  of  the  relief.  The  geomorpholog- 
ical characteristics  examined  were  used  to  define 
general  patterns  in  the  formation  and  evolution  of 
placers.  (Josefson-USGS) 
W71-13502 


MECHANICS  OF  SHEET  FLOW  UNDER  SIMU- 
LATED RAINFALL, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  02E 
W71-13798 


MODELING  THE  INFILTRATION  COM- 
PONENT OF  THE  RAINFALL-RUNOFF 
PROCESS, 

Minnesota    Univ.,    St.     Paul.    Water    Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02G. 

W7I-13806 


2B.  Precipitation 


ECIPITATION  DEPTH-DURATION- 

EQUENCY     RELATIONS     FOR    THE     SAN 
ANCISCO  BAY  REGION,  CALIFORNIA, 

alogical  Survey,  Menlo  Park,  Calif, 
•primary  bibliographic  entry  see  Field  02B 
1-13467 


APPLICATIONS  OF  CLIMATOLOGY  AND 
METEOROLOGY  TO  HYDROLOGIC  SIMULA- 
TION, 

Texas  A  and  M  University,  College  Station. 
Gary  E.  O'Connor  and  Robert  A.  Clark. 
Technical  Report  No.  38,  Texas  Water  Resources 
Institute,  June,  1 97 1 ,  1 27  p,  23  fig,  1 2  tab,  34  ref,  2 
append.  OWRR  Project  A-01 6-TEX  ( 1 ). 

Descriptors:  "Data  collections,  "Climatic  data, 
"Meteorology,  Hydrologic  data,  Precipitation  (At- 
mospheric), Evaporation,  Streamflow,  Texas, 
Operations  research,  "Distribution  patterns, 
"Simulation  analysis,  "Synthetic  hydrology,  Artifi- 
cial precipitation. 

The  normal,  log-normal,  square-root-normal,  and 
cute-root-normal  frequency  distributions  of 
hydrometeorological  data,  viz.,  precipitation, 
evaporation,  and  streamflow,  were  studied  for 
selected  regions  of  Texas.  The  regions  were:  East 
Texas,  South  Central  Texas,  and  the  Low  Rolling 
Plains.  These  frequency  distributions  can  be  used 
to  generate  synthetic  sequences  of 
hydrometeorological  data  by  simulation  techniques 
of  operations  research.   Results  of  this   research 


show  precipitation  data  in  all  regions  conform  to 
the  square-root-normal  distribution;  streamflow 
data  conform  to  the  log-normal  distribution;  and 
evaporation  data  conform  to  all  of  the  frequency 
distributions  tested.  Additionally,  the  streamflow 
and  precipitation  data  were  fitted  to  the  Gumbel 
extreme-value  and  to  the  log-Pearson  type  111  dis- 
tributions. When  monthly  series  of  the  data  were 
used,  both  streamflow  and  precipitation  data  fit  the 
log-Pearson  type  III  distribution  more  adequately 
than  the  Gumbel  distribution.  Monthly  series  of 
evaporation  data  were  fitted  to  the  Gumbel  dis- 
tribution only  and  conform  very  well.  (Author) 
W71-13150 


WEATHER  MODIFICATION, 

Resources  Research  Centre,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  03 B 
W7I-13165 


SPLASH  DROPLET  PRODUCTION  BY  WATER- 
DROP  IMPACT, 

Agricultural  Research  Service,  Morris,  Minn.  Soil 

and  Water  Conservation  Research  Div 

C.  K.  Mutchler. 

Water  Resources  Research,  Vol  7,  No  4    p  1024- 

1 030,  August  1971.5  fig,  3  tab,  3  ref. 

Descriptors:  "Impact  (Rainfall),  "Raindrops,  "Par- 
ticle size,  "Statistics,  Erosion,  Laboratory  tests. 
Simulated  rainfall,  Soil  erosion,  Depth,  Velocity, 
Energy. 

Identifiers:  "IRaindrop  energy,  "Splash  droplets, 
"Draindrop  splash. 

Splash  droplets  produced  by  watcrdrop  impact 
were  described  by  the  normal  distribution  parame- 
ters derived  on  a  volume  basis.  The  major  splash 
variables  of  surface  water  depth  d  and  waterdrop 
diameter  D  were  examined  by  using  the  distribu- 
tion parameters:  D50,  the  droplet  diameter  when 
50%  of  the  splash  volume  consists  of  larger 
droplets;  the  standard  deviation;  and  N,  the 
number  of  droplets  produced  by  one  waterdrop  im- 
pact. For  a  waterdrop  diameter  of  0.4  cm,  D50  was 
about  0.04  cm  near  zero  depth,  reached  a  max- 
imum size  of  0.15  cm  at  d/D  —  0.5,  and  then 
decreased  to  a  constant  size  of  less  than  0.13  cm  for 
d/D  is  greater  than  3.  Larger  watcrdrops  produced 
larger  splash  droplets.  (Knapp-USGS) 
W71-I3285 


USE  OF   FLUORESCEIN   TO   MEASURE   THE 
COMPOSITION  OF  WATERDROP  SPLASH, 

Agricultural  Research  Service,  Morris.  Minn 
For  primary  bibliographic  entry  see  Field  07B 
W7I-I3288 


THE  DAILY  CYCLE  OF  SUMMER  RAINFALL 
IN  SOUTH  CAROLINA, 

Clemson  Univ.,  S.C. 

H.  Landers. 

NTIS,   Springfield,    Va.   22151    -COM-71-00663. 

Price  $3.00.  National  Oceanic  and  Atmospheric 

Administration  Climatic  Research  Series  No   11, 

May  1971.  25  p.  16  fig,  2  ref.  (Also  designated  as 

Report  NOAA-7 105 1405).  5201  104. 

Descriptors:       "Rainfall,       "Rainfall      dispoition, 

"Weather  forecasting,  "South  Carolina.  "Climatic 

data,   Summer,    Distribution    patterns,    Stochastic 

processes.       Radar,       Thunderstorms,       Clouds, 

Weather   data,   Precipitation   intensity,   Statistical 

methods. 

Identifiers:  "Rainfall  patterns  (SC). 

Use  is  made  of  the  Charleston  Weather  Service  Of- 
fice radar  data  to  depict  and  follow  time  and  area 
changes  in  rainfall  patterns.  The  radar  data  used 
are  for  one  summer  only,  the  summer  of  1968.  The 
summertime  convective  rainfall  in  South  Carolina, 
in  the  form  of  showers  and  thunderstorms,  has  a 
definite  daily  cycle.  The  three-hourly  sequence  of 
radar  maps  suggests  preferred  areas  for  major 
cloud    buildup   and    heaviest    precipitation.    Such 


■  •:•:■':•■>. 


Field  02-WATER  CYCLE 
Group  2B— Precipitation 

reas  are  generally  accompanied  by  strong  surface 
winds  during  the  precipitation  stage  and  sometimes 
by   lightning  strikes  and/or  hail.  These  areas  of 
major  activity  also  represent  a  hazard  to  aircraft. 
(Woodard-USGS) 
W71-13448 


SUMMER  SHOWER  PROBABILITY  IN 
COLORADO  AS  RELATED  TO  ALTITUDE, 

National  Weather  Service,  Denver,  Colo.  Weather 

Service  Field  Office. 

A.G.Topil. 

National  Oceanic  and  Atmospheric  Administration 

Technical  Memorandum  NWS  CR-43,  May  1971. 

5  p,  4  fig,  2  tab,  5  ref. 

Descriptors:  'Rainfall,  *Probability,  *Rocky 
Mountain  Region,  *Weather  forecasting, 
♦Colorado,  Rainfall  disposition,  Summer, 
Precipitation  intensity,  Mathematical  studies, 
Stochastic  processes,  Statistical  methods,  Distribu- 
tion patterns.  Climatic  data. 

Identifiers:  'Rain-shower  probability  (Colo), 
Summer  showers,  Rainfall  patterns. 

Ten  years  of  records,  from  1959  to  1968,  were  used 
to  determine  rain-shower  probability  in  Colorado 
as  related  to  altitude.  The  study  was  limited  to  the 
months  of  July  and  August,  as  almost  all  precipita- 
tion during  those  months  falls  as  showers.  The  Cli- 
matological  Data  for  Colorado  was  used  in  finding 
the  average  number  of  days  with  precipitation  (.01 
inch  or  more)  at  193  stations.  Twenty-four  hour 
probabilities  were  used.  There  is  an  increase  in 
precipitation  probability  with  altitude  in  Colorado 
averaging  nearly  5  percent  per  thousand  feet  dur- 
ing July  and  August.  There  is  also  a  variation  of 
precipitation  probability  east  and  west  of  the  Con- 
tinental Divide,  with  the  eastern  stations  averaging 
about  5%  higher  probability  at  all  elevations.  Also, 
western  areas  show  an  increase  of  shower  activity 
in  August  as  compared  with  July,  whereas  eastern 
drainage  basins  generally  show  a  decrease  in 
precipitation  probability  from  July  into  August. 
(Woodard-USGS) 
W71-13450 


PRECIPITATION  DEPTH-DURATION- 

FREQUENCY     RELATIONS     FOR     THE     SAN 
FRANCISCO  BAY  REGION,  CALIFORNIA,  , 

Geological  Survey,  Menlo  Park,  Calif. 

S.  E.  Rantz. 

GPO.     Washington,     DC.     20402-Price     $2.75. 

Geological    Survey    Research    1971,   Chapter   C, 

Professional  Paper  750-C,  p  C237-C241,  1971.  3 

fig,  2  tab,  1  ref. 

Descriptors:  *  Depth-area-duration  analysis,  ♦Du- 
ration curves,  'California,  Cities,  Urbanization, 
Rainfall-runoff  relationships.  Slope  stability,  Ero- 
sion, Soil  erosion,  Scour,  Runoff  forecasting, 
Frequency  analysis,  Design  storm,  Design  flood. 
Identifiers:  *San  Francisco  Bay  Area  (Calif),  "Ur- 
ban hydrology. 

Precipitation  depth-duration-frequency  relations 
were  derived  for  the  San  Francisco  Bay  region, 
California.  The  regimen  of  precipitation  in  the  re- 
gion is  such  that  depth-duration-frequency  charac- 
teristics for  a  site  are  closely  related  to  the  mean 
annual  precipitation  for  that  site.  The  depth-dura- 
tion-frequency data  are  to  be  used  as  criteria  for 
both  local  drainage  design  and  the  study  of  the  sta- 
bility of  land  slopes  The  frequencies  studied  were 
those  corresponding  to  recurrence  intervals  of  2,  5, 
10,  25,  50,  and  100  years,  the  durations  studied 
ranged  from  5  minutes  to  60  consecutive  days. 
Data  for  the  shorter  durations  are  required  for  local 
drainage  design  and  also  for  the  study  of  surface- 
erosion  potential,  with  land  slope  and  soil  type  as 
additional  factors  Data  for  the  longer  durations,  to 
be  used  in  conjunction  with  land  slope  and  soil  and 
geologic  factors,  arc  needed  for  the  study  of  land- 
slippage  potential  (Knapp-USGS) 
W7i    13467 


BACKGROUND  AND  ANOMALOUS 

CHLORIDE  AND  SULFATE  RATIOS  IN  AT- 
MOSPHERIC PRECIPITATION,  (O  fonovykh  I 
anomai'nykh  sootnosheniyakh  khloridov  i  sul'fatov 
v  atmosternykh  osadkakb), 

Regional  Sanitation  and  Epidemiological  Station, 
Sverdlovsk  (USSR). 
L.  I.  Piskunov. 

Akademiya  Nauk  SSSR  Doklady,  Vol  193,  No  6,  p 
1388-1391,1 970.  2  fig,  2  tab,  24  ref. 

Descriptors:  *  Precipitation  (Atmospheric), 
•Chemistry  of  precipitation,  'Geochemistry, 
♦Chlorides,  'Sulfates,  Salts,  Atmosphere, 
Seasonal,  Air  pollution. 

Identifiers:  "USSR,  European  USSR,  Baltic  Sea, 
Caucasus,  Urals. 

The  chemical  composition  of  atmospheric 
precipitation  varies  with  the  geographic  zone,  the 
duration  and  form  of  precipitation,  the  season,  the 
influence  of  human  activity  and  various  other  fac- 
tors. To  study  the  natural  geochemical  background 
in  the  atmosphere,  an  analysis  was  made  of  the 
various  chloride  and  sulfate  concentrations  in  the 
precipitation  over  different  regions  of  the  USSR. 
Based  on  an  empirical  equation,  a  background 
chloride  and  sulfate  ratio  was  established  for  at- 
mospheric precipitation  and  for  the  troposphere. 
The  formulas  cited  are  applicable  to  observations 
made  in  the  Baltic  region,  the  Northwest  and  North 
European  USSR,  the  South  European  USSR,  the 
northern  Caucasus  and  the  central  Urals.  The 
anomalous  ratios  of  chlorides  and  sulfates  in  at- 
mospheric precipitation  may  be  due  to  three  fac- 
tors: (1)  chloride  transport  from  the  ocean;  (2) 
weather  conditions;  and  (3)  local  industrial  pollu- 
tion of  the  atmosphere.  The  dynamic  variation  of 
background  chloride  and  sulfate  ratios  may  be  con- 
sidered as  regional  pollution  of  the  atmosphere 
resulting  from  increased  human  activity.  (Josefson- 
USGS) 
W71-13500 


COSMOGENIC  Na22  IN  SURFACE  WATERS 
OF  ARID  REGIONS  (Kosmogennyy  Na22  v 
poverkhnostnykh  vodakh  sushi), 

Akademiya     Nauk     SSSR,     Leningrad.     Institut 

Evolyutsionnoi  Fiziologii  i  Biokhimii. 

For  primary  bibliographic  entry  see  Field  02H. 

W71-13501 


RAINFALL        CORRELATIONS         IN        THE 
PASTORAL  ZONE  OF  EASTERN  AUSTRALIA, 

University  of  New  England,  Armidale  (Australia). 

Dept.  of  Economic  Statistics. 

J.  R.  Anderson. 

Australian  Meteorological  Magazine,  Vol  1 8,  No  2, 

p  94- 101,  June  1970.  1  fig,  2  tab,  5  ref. 

Descriptors:  'Rainfall,  'Semiarid  climates,  'Cor- 
relation analysis,  'Climatic  data,  'Spatial  distribu- 
tion. Distance,  Regression  analysis. 
Identifiers:  'Australia,  'Isopleths. 

Rainfall  averages  20  inches  or  less  per  year  in  east- 
ern Australian  pastoral  regions.  Additionally,  rain- 
fall variability  is  high,  leading  to  extreme  variability 
of  production  and  income.  A  possible  strategy  in 
reducing  such  variability  is  spatial  diversification  so 
that  at  least  some  parts  of  a  stock  operation  enjoy 
the  benefits  of  a  high  rainfall  year.  To  test  this  pos- 
sibility, simple  correlations  were  made  between 
monthly  and  yearly  rainfall  data  for  I  I  stations 
over  40  years.  Initial  results  led  to  simple  correla- 
tions between  square  roots  of  monthly  and  annual 
rainfalls  for  42  stations.  A  more  compact  quantifi- 
cation procedure  then  considered  the  impacts  of 
distance  or  direction  alone.  Correlations  of  rainfall 
decrease  at  a  diminishing  rate  with  distance  from  a 
master  station.  There  is  an  additional  directional 
effect,  with  correlation  decreasing  most  rapidly  in 
an  E-W  direction.  (Casey-Arizona) 
W7I- 13571 


ANOMALIES  IN  THE  LARGE-SCALE  ANNU, 
WATER  BALANCE  OVER  NORTHERN  NOR: 
AMERICA, 

Toronto   Univ.   (Ontario);  and  Canterbury  Co 

Windsor  (Onario). 

F.  K   Hare,  and  J.  E.  Hay. 

Canadian   Geographer,   Vol    15,   No  2,  p  79-' 

1971.  10  fig,  2  tab,  27  ref. 

Descriptors:  'Precipitation  (Atmospheri 
•Water  balance,  'Hydrologic  budget,  *Run< 
'Evapotranspiration,  Snowfall,  Alaska,  Solar  rati 
tion,  Climatic  data,  Hydrologic  equation. 
Identifiers:  'Canada,  'Net  radiation,  'Dryn 
ratio,  'Bowen  ratio. 

The  mutual  consistency  of  the  climatological  m< 
annual  balances  of  Canada  and  Alaska  are 
amined.  Data  obtained  were  annual  fields 
precipitation  and  runoff  based  directly  on  obser 
tions;  of  small-lake  evaporation,  based  on  com 
sions  from  pan  observations,  and  on  correlate 
with  radiation,  and  of  net  radiation,  derived  fr 
semi-empirical  models  incorporating  limi 
amounts  of  direct  observations.  Spatially  smootl 
fields  of  these  mean  annual  balances  were  obtaii 
with  the  aid  of  the  general  balance  relationships 
water  and  energy  at  the  Earth's  surface.  Ct 
parisons  of  the  charts  show  critical  incompatil 
ties,  suggesting  the  published  fields  of  mean  ann 
precipitation  and  runoff  are  inconsistent,  i 
hence  lead  to  spurious  estimates  of  the  eddy  h 
flux  and  evapotranspiration.  On  the  basis  of  limi 
recent  observations  it  is  thought  likely  that 
precipitation  figures  are  too  low  because  of  en 
in  snowfall  measurement.  A  determined  effort  m 
be  made  to  calculate  the  true  water  content  of 
precipitation  over  Canada  and  Alaska  because 
the  great  economic  and  political  importance  of 
disposable  annual  surplus.  (Casey-Arizona) 
W71-13581 


CYCLIC  SALT  AND  PLANT  HEALTH, 

Department  of  Primary  Industries,  Brisbane  (A 

tralia). 

For  primary  bibliographic  entry  see  Field  021. 

W71-13582 


STRATOSPHERIC  CIRCULATION  AND  SI 
MERTIME  RAINFALL  OVER  SOUTHERN  Nl 
MEXICO  AND  SOUTH-WESTERN  TEXAS, 

National  Weather  Service,  El  Paso,  Tex;  and  Te 
Univ.,  El  Paso. 

E.  V.  Jetton,  H.  S.  Oey,  and  C.  E.  Woods. 
Weather,  Vol  26,  No  5,  p  186-191,  May  197 
fig,  4  tab,  6  ref. 

Descriptors:     'Rainfall,     'Arid     lands,     *Wii 

'Meteorological  data,   Data  collections,  Diur 

Seasonal,    New    Mexico,   Texas,   Air   circulat 

Precipitable  water. 

Identifiers.  *Stratosphere,  'Zonal  flow,  'Rod 

sondes. 

Rainfall  over  the  SW  has  a  markedly  seast 
distibution  reaching  a  maximum  in  July,  Au| 
and  September.  During  those  months  a  moisti 
laden,  lower-level  wind  flow  reaches  the  area  fi 
the  Gulf  of  Mexico.  This  paper  explores  the  pt 
bility  of  a  general  relationship  between  stratopa 
layer  (45-60  km)  zonal  flow  and  summertime  r 
fall  over  SW  Texas  and  southern  New  Mexico, 
years  daily  rainfall  data  from  6  weather  stations 
6  years  stratospheric  zonal  flow  (SZF)  data  fi 
rocketsondes  were  analyzed.  Analysis  indie 
that  rainfall  occurred  2-3  times  as  often  on 
decelerating  phases  of  SZF  as  on  the  accelera 
phases,  and  that  over  90%  of  the  more  widespi 
rains  either  begin  or  undergo  sharp  increases  i 
ing  the  decelerating  phase.  It  is  felt  that  these  h 
level  atmospheric  perturbations  may  be  the  cril 
difference  between  rain  or  no  rain  or  between  I 
vs.  extremely  heavy  rain.  (Casey-Arizona) 
W7I-13584 


TOPOGRAPHY-CONDITIONED  VARIATIONS 
IN  RAINFALL  AS  RELATED  TO  THE  RUNOFF- 
CONTRIBUTING  AREAS  IN  A  SMALL 
WATERSHED, 

Hebrew  Univ.,  Jerusalem  (Israel). 

D.  Sharon. 

Israel  Journal  of  Earth  -  Sciences,  Vol  19  No  2  p 

85-89,  1970.  3  fig,  1  tab,  11  ref. 

Descriptors:  *Rainfall,  *Topography, 

•Watersheds,    *Arid   lands,   Lithology,   Microcli- 
matology,    *  Runoff,    Wind    velocity,    Variability, 
jeomorphology,  Rain  gages. 
Identifiers:  *Fluviomorphology. 

rhe  amount  of  rainfall  in  watersheds  is  usually  ex- 
>ressed  as  a  single  representative  value  or  as  a  nec- 
rork  mean.  The  small-scale  pattern  of  variations 
within  an  area  have  been  studied  to  a  lesser  extent, 
iut  recent  watershed  research  indicates  that  such 
real  variations  may  be  quite  important.  Informa- 
on  regarding  the  amount  of  rainfall  reaching  vari- 
us  portions  of  a  watershed  are  important  from  2 
oints  of  view:   the   hydrological,   involving   the 
leory  of  partial  area  contribution  to  runoff,  and 
le  fluviomorphological,  which  concerns  the  possi- 
le  effect  of  nonuniform  rainfall  on  the  composi- 
te of  sediment  load  carried  by  stromflow.  Recent 
udies  on  small  watersheds  have  shown  that  runoff 
d  not  necessarily  originate  from  entire  watershed 
eas,  but  rather  from  small,  relatively  consistent 
puree  areas.  The  area!  pattern  of  rainfall  was  stu- 
ed  in  the  extremely  arid,  topographically  rugged 
sq.  km.  Ya'el  watershed  near  Elat,  Israel  (January 
168  -  May  1969).  Seven  storms  with  more  than  2 
m  rainfall  occurred  and  a  persistent  variation  in 
in  amount  was  noted,  with  relative  abundance  of 
in  in  the  low-lying  channel  portions.  Essentially 
average  increase  of  40  -  50%  was  found  in  that 
rt  of  the  watershed  which  in  other  areas  has  been 
Jnd  to  be  the  major  source  of  runoff.  (Casev- 
lzona)  } 

71-13590 


2C.  Snow,  Ice,  and  Frost 


IE  ORIGIN  OF  FIXED  NITROGEN  IN  THE 
MOSPHERE, 

gev  Inst,  for  Arid  Zone  Research,  Beersheka 

rael);    and     Groundwater    Research    Centre 

usalem  (Israel). 

•primary  bibliographic  entry  see  Field  02K 

'1-13591 


CHANGE  OF  C02  BETWEEN  THE  OCEAN 

uthTtlaTnt?cPHERE  IN  ™E  EASTERN 

idemiya  Nauk  SSSR,  Kaliningrad.  Institut  Oke- 

logii. 

primary  bibliographic  entry  see  Field  02K 

1-13618 


-HANGE    OF    S02    BETWEEN    THE    AT- 
SPHERE  AND  NATURAL  WATERS, 

'ersity   of  East  Anglia,   Norwich   (England). 

»l  of  Environmental  Sciences. 

primary  bibliographic  entry  see  Field  02K 

-13623 


CIPITATION  MODIFICATION, 

onal  Water  Commission,  Arlington,  Va. 
Jrimary  bibliographic  entry  see  Field  03B 
-13873 


SOME       LIMNOLOGICAL       OBSERVATIONS 
FROM  ENDERBY  LAND,  ANTARCTICA 

Lehigh  Univ.,  Bethlehem,  Pa.  Central  Marine  and 

Environmental  Studies. 

E.  E.  Mac  Namara. 

Lnnnol  Oceanogr.   15  (5):  768-775,  Illus,  Maps, 

Identifiers:  Antarctica,  Dynamics,  Enderby,  Lakes 
Land,  Limnological,  Melt,  Ponds,  Pools,  Primary' 
Production,  Seasonal.  y' 

The  physical  and  chemical  properties  of  freshwater 
lakes,  ponds,  and  melt  pools  of  coastal  ice-free 
areas  of  Enderby  Land,  Antarctica,  and  their 
seasonal  dynamics,  are  discussed.  The  waters  are 
significantly  less  mineralized  than  has  been  re- 
ported in  other  ice-free  areas  of  the  antarctic  Ten- 
tative explanations  for  the  divergencies  are  the  lo- 
cation of  the  area  with  respect  to  storm  tracks  and 
the  true  melt-water  nature  of  the  lakes.  Primary 
production  was  variable  and  dependent  on  many 
factors,  including  seasonal  temperature  cycles  in 
the  water  bodies-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W71-I3103 


OF      THE      AINOVY 


THE      VEGETATION 
ISLANDS, 

N.  S.  Parfent'eva. 

Tr    Kandalaksh    Gos   Zapovednika.    7     413-424 

^,6c9^(Jranslated  from  Ref  Zh  B'ol,   1970,  No' 
/  V569.). 

Identifiers:  Ainovy,  Bog,  Chamomile-D,  Colonies 
Crowberry-D,  Dock-D,  Fern-P,  Foxberry-D  Gull' 
Islands,  Lichen,  Marine,  Meadows,  Puffin  Salix- 
Glauca-D,  Sedges.-M,  Tundra,  USSR,  Vegetation 
Zoogenic. 


The  Greater  and  Lesser  Ainovy  Islands  are  located 
near  Pechenga  Bay  in  the  White  Sea.  Their  flora 
and  vegetation  formed  under  the  influence  of  a 
polar  marine  climate  which  is  moderated  by  the 
nearby  Gulf  Stream.  The  plant  cover  consists  of  4 
types;  tundra,  bog,  marine  meadow,  and  zoogenic 
vegetation.  Tundra  develops  on  peat  tundra  soils 
(crowberry-lichen    and    crowberry-foxberry    tun- 
dras) and  peat  deposits  of  considerable  thickness 
(fern-crowberry-cloudberry  and  crow-cloudberry 
tundras  and  their  variants).  The  latter  are  more 
widespread  and  are  represented  by  complexes  of 
small  flat-topped  mounds  with  bushes  and  ferns 
between  the  mounds.  Bogs  occupy  dry  gulches  and 
depressions  near  lakes  and  terraces.  Lowland-type 
bogs  predominate,  with  formations  of  water  sedge 
cottongrass,    and    Salix    glauca;    transitional    and 
upland  types  are  found  making  slight  penetrations 
into  other  types;  complex  flat-topped  mound  bogs 
are  transitional  from  the  bog  type  to  the  tundra 
type.  There  is  a  characteristic  absence  of  halophilic 
species  in  marine  meadows  but  there  is  dominance 
of  the  stands  of  herbage  by  grasses  and  mixed  herb- 
age and  this  differentiates  them  from  the  shore 
meadows.  Zoogenic  vegetation  replaces  areas  of 
tundra  and  bog  types  under  the  influence  of  colo- 
nies of  gulls  and  puffins.  Characteristic  coenoses 
are  those  of  chamomile,  dock,  and,  in   moister 
places,  French  willow.  The  islands  should  probably 
be  separated  out  into  an  independent  geobotanical 
subregion  of  the  region  of  Kil'din  Island  and  the 
Rybach'n  Peninsula-Copyright   1971,  Biological 
Abstracts,  Inc. 
W71-13138 


CONSTRUCTION  OF  EARTH  DAMS  ON  PER- 
MAFROST SOILS, 

For  primary  bibliographic  entry  see  Field  08D 
W71-13153 


ECT  OF  EXCESSIVE-RATE  RAINSTORMS 
EROSION, 

:ultural  Research  Service,  Holly  Springs,  Miss. 
1  Mississippi  Branch  Experiment  Station, 
nmary  bibliographic  entry  see  Field  02J 
13912 


A  PILOT  STUDY  OF  WEATHER,  SNOW,  AND 
AVALANCHE  REPORTING  FOR  WESTERN 
UNITED  STATES, 

Rocky  Mountain   Forest  and  Range   Experiment 
Station,  Fort  Collins,  Colo. 
A.  Judson. 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost— Group  2C 

Reprint  from  Ice  Engineering  and  Avalanche 
Forecasting  and  Control,  6th  Conference  on  Snow 
and  Ice,  Calgary  University,  Canada,  Oct  1 969  Na- 
tional Research  Council  of  Canada  Technical 
Memorandum  98  p  123-134,  1970.  4  fig. 

Descriptors:  *Avalanches,  *Data  collections  ♦In- 
strumentation, 'Meteorological  data,  »Snowpacks 
Weather  data,  Networks,  Forecasting,  Hazards' 
Winds,  Temperature,  Data  processing,  Precipita- 
tion gages.  r 
Identifiers:  *Avalanche  forecasting. 

The  present  U.S.  Forest  Service  weather,  snow  and 
avalanche  data  network  consists  of  42  mountain 
stations  where  snow  avalanches  are  observed  and 
controlled  each  winter.  At  21  of  these  areas   the 
avalanche  problem  is  rated  serious.  Avalanche  spe- 
cialists at  many  of  these  high  hazard  areas  make  ad- 
ditional observations  on  weather  and  snow  condi- 
tions, which  determine  when  traffic  restrictions  are 
needed  and  avalanche  control  action  is  necessary 
Only  10  of  the  higofhazard  areas  have  the  full  com- 
plement of  instruments.  Reporting  stations  located 
in  1 1  Western  States  and  Alaska  cover  25  degrees 
of  latitude.  The  network  represents  a  wide  variety 
of  weather,  snow,  and  avalanche  conditions   Sta- 
tion elevations  vary  from  near  sea  level  in  coastal 
Alaska  to  3,450  m  in  the  central  Rockies  The  ob- 
servation sites  are  close  to  the  zone  of  maximum 
precipitation  in  their  respective  ranges,  and  the 
first  two  winters  of  operation  have  produced  an  in- 
teresting set  of  data.  The  primary  objectives  of  the 
pilot  network  are:  to  determine  the  practicability  of 
providing  the  basic  weather,  snow,  and  avalanche 
information  needed  for  day-to-day  avalanche  con- 
trol, and  to  generate  the  long-term  records  needed 
to  develop  an  avalanche  danger  rating  scheme.  (K- 
napp-USGS) 
W71-13294 


BREAKUP      CHARACTERISTICS      IN      THE 

VSSSySSJ?™*    REACHES    °F    ™E 

A.  P.  Burdykina. 

Soviet  Hydrology:  Selected  Papers,  No  1  p  42-56 
1970.  4  fig,  13  tab,  10  ref.  Translated  from  Trudy 
Arkticheskogo  i  Antarkticheskogo  Nauchno-Iss- 
'edovatel'skogo  Instituta  (AANII),  Vol  290,  p  34- 

Descriptors:    *Ice   breakup,    *!ce  jams,    *Rivers, 
Hood  forecasting,  Heat  budget,  Rainfall-runoff 
relationships,   Regime,    Floods,   Streamflow,   Ice 
Weather  forecasting,  Climates 
Identifiers:  USSR,  Yenisey  River. 

A  method  for  forecasting  ice  cover  destmction  uses 
data  on  the  thermal  state  of  the  air  masses  radia- 
tion, time  of  approach  of  the  flood  wave    rate  of 
nse  in  nver  level,  and  snow  cover  depth.  The  com- 
bined effect  of  these  natural  factors  on  the  ice 
regime  of  bodies  of  water  in  the  Yenisey  region  of 
the  USSR  is  very  complex  and  can  be  determined 
only  by  approximation.  Among  the  elements  of  the 
nydrologic   regime,   the   mechanical   flood   factor 
plays  the  primary  role  in  the  breakup  of  the  lower 
reaches  of  the  Yenisey.  The  flood  wave  energy  and 
the  heat  earned  by  the  river  water  play  nearly  the 
same  role  in  the  northeastern  half  of  the  estuary 
while  the  thermal  state  of  the  river  waters  with 
some  participation  of  the  high-water  flow  affect  the 
ice  in  the  northwestern  part  of  the  estuary   where 
the  flood  wave  energy  acts  on  the  shore  ice  at  the 
beginning  of  the  process,  and  the  thermal  factor 
takes  over  later.  ( Knapp-USGS ) 
W71-13295 


ESTIMATION     OF    DESIGN     FREEZING     IN- 
DICES, 

Hardy  (R.  M.)  and  Associates  Ltd.,  Edmonton  (Al- 
berta). 

G.  McCormick. 

ASCE  Proceedings,  Transportation  Engineering 
Journal,  Vol  97,  No  TE  3,  Paper  8276,  p  401-409 
August  1971.  9  fig,  1  tab,  10  ref,  append 


Field  02— WATER  CYCLE 
Group  2C— Snow,  Ice,  and  Frost 


Descriptors:  *Frost,  'Freezing,  'Climatology, 
Frozen  ground,  Highways,  Weather  data, 
Meteorological  data,  Forecasting,  Data  collections. 
Identifiers:  'Freezing  index,  'Canada. 

A  method  is  given  for  arriving  at  a  rational  estimate 
of  the  design  freezing  index  for  any  place  on  the 
Canadian  Prairies.  A  correlation  between  mean  an- 
nual temperature,  mean  freezing  index,  and  25  yr, 
50  yr  and  100  yr  freezing  indices  is  demonstrated. 
The  method  is  applicable  to  any  area  with  a  con- 
tinental climate.  (Knapp-USGS) 
W71-13445 


CHEMICAL  WEATHERING  AND  GLACIAL 
EROSION  OF  CRYSTALLINE  ROCKS  AND 
THE  ORIGIN  OF  TILL, 

For  primary  bibliographic  entry  see  Field  02J. 
W71-13455 


GEOGRAPHIA  POLONICA. 

Polish   Academy   of  Sciences,   Warsaw.    Inst,   of 

Geography. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-13488 


SOME  REMARKS  ON  THE  ORIGIN  OF  DRUM- 
LINS, 

Wroclaw  Univ.  (Poland).  Inst,  of  Geography. 
For  primary  bibliographic  entry  see  Field  02J. 
W71-13490 


POSITION  OF  BOULDER  CLAY  AMONG 
OTHER  SEDIMENTARY  ENVIRONMENTS 
BASED  ON  SOME  GRAIN  ABRASION 
PARAMETERS, 

Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Inst,  of 

Geography. 

For  primary  bibliographic  entry  see  Field  02J. 

W7 1-1 3492 


SELECTED  PROBLEMS  OF  LITHOLOGY  AND 
PETROGRAPHY  OF  THE  BOULDER  CLAYS  IN 
CENTRAL  AND  EASTERN  POLAND, 

Geological  Inst.  Szczecin  (Poland).  Dept.  of  Sea- 
Coast  Geology. 

For  primary  bibliographic  entry  see  Field  02J. 
W71-13493 


NONHOMOGENEOUS  STRAIN  STUDIES  ON 
ANTARCTIC  GLACIERS, 

Ohio  State  University,  Columbus.  Inst,  of  Polar 
Studies. 
T.  Hughes. 

Antarctic  Journal  U.S.,  Vol  6,  No  4,  p  89-90,  July- 
August  1971.  3  fig,  3  ref. 

Descriptors:  'Glaciers,  'Movement,  'Antarctic, 
'Rheology,  Shear,  Strain,  Regimen,  Volcanoes, 
Craters. 

Evidence  for  nonhomogeneous  strain  exists  in  An- 
tarctica as  shear  bands  in  a  Deception  Island  glaci- 
er exposed  internally  during  a  volcanic  eruption  in 
1970,  and  as  a  surface  wave  train  on  Meserve  Gla- 
cier in  Wright  Valley,  south  Victoria  Land.  Lying 
at  the  very  tip  of  the  glacier  and  slightly  to  one  side 
of  the  central  flowlines,  the  crater  has  exposed  an- 
nual dirt  layers  and  ash  layers  from  previous  erup- 
tions. It  is  being  closed  by  ice  flowing  inward  from 
all  sides  as  predicted  by  the  theory  for  contraction 
of  a  cylindrical  hole.  Near  the  snout  the  glacier  is 
apparently  frozen  to  its  bed,  and  ice  flowing  inward 
has  generated  a  bending  moment  that  is  shearing 
the  ice  along  steeply  rising  surfaces  that  intersect 
the  crater  wall  at  acute  angles.  Shear  appears  large- 
ly confined  to  either  individual  planes  or  to  narrow 
bands,  and  the  amount  of  shear  can  be  measured 
from  the  displacement  of  dirt  and  ash  layers  that  in- 
tersect the  shear  surfaces  Air  bubbles  arc  often 
elongated  in  the  direction  of  flow  and  generally 
aline  parallel  to  the  annual  dirt  layers.  However, 
when  these  layers  intersect  shear  surfaces,  the  air 


bubbles  become  elongated  in  the  shear  direction 
for  wide  shear  bands  but  not  for  narrow  shear 
bands.  This  indicates  that  wide  bands  formed 
slowly  and  that  narrow  bands  formed  rapidly.  Ap- 
parently, two  mechanisms  contribute  to  the  forma- 
tion of  surface  wave  trains  on  dry-valley  glaciers: 
an  instability  mechanism  activated  during  the  an- 
tarctic winter  for  glaciers  having  ice  falls,  and  a  dif- 
ferential ablation-longitudinal  compression 
mechanism  that  operates  on  glaciers  that  have 
ogives  and  flow  northward.  ( Knapp-USGS ) 
W71-13622 


BUBBLE  COALESCENCE  IN  ICE  AS  A  TOOL 
FOR  THE  STUDY  OF  ITS  DEFORMATION  HIS- 
TORY, 

Cold    Regions    Research    and    Engineering   Lab., 

Hanover,  N.H. 

J.  Weertman. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  155-159, 

June  1968.  2  fig,  10  ref. 

Descriptors:  'Ice,  'Glaciers,  'Rheology,  'Bubbles, 
'Strain    measurement,    Temperature,    Plasticity, 
Viscosity,  Stress,  Regimen,  Deformation. 
Identifiers:  Bubble  coalescence. 

The  rate  of  bubble  coalescence  in  a  deforming  ice 
mass  was  analyzed.  A  total  strain  of  at  least  8  is 
required  before  appreciable  coalescence  occurs. 
The  analysis  was  applied  to  deforming  ice  shelves 
and  ice  sheets.  No  appreciable  coalescence  is  ex- 
pected in  ice  shelves  but  coalescence  should  occur 
in  ice  sheets  (or  glaciers)  if  the  shear  strain-rate  at 
the  bottom  surface  is  of  the  order  of  0.075/year  or 
larger.  Measurements  of  bubble  concentration  can 
set  limits  on  paleo-strain-rates  of  present  ice  sheets. 
Bubble  migration  down  temperature  gradients 
presents  complications  to  the  study  of  bubble 
coalescence.  (Knapp-USGS) 
W71-13632 


DIFFUSION  LAW  FOR  THE  DIFFUSION  OF 
HARD  PARTICLES  IN  AN  ICE  MATRIX  THAT 
UNDERGOES  SIMPLE  SHEAR  DEFORMA- 
TION, 

Cold    Regions   Research    and    Engineering   Lab., 

Hanover,  N.H. 

J.  Weertman. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  161-165, 

June  1968.  1  fig,  1  tab,  12  ref. 

Descriptors:  'Ice,  'Diffusion,  'Strain,  'Glaciers, 
'Deformation,  Strain  measurement,  Rheology, 
Stress,  Regimen,  Particle  size,  Temperature. 

A  diffusion  equation  describes  the  mechanical 
dispersion  of  a  dilute  mixture  of  solid  particles 
within  an  ice  matrix  that  is  undergoing  deforma- 
tion. Within  the  limits  of  time  intervals  and  strain- 
rates  appropriate  to  the  movement  of  glaciers  and 
ice  sheets,  the  dispersal  distance  usually  is  no  larger 
than  a  distance  about  one  order  of  magnitude 
greater  than  the  size  of  the  particles  themselves. 
(Knapp-USGS) 
W71-13633 


BUBBLES  AND  BUBBLE  PRESSURES  IN  AN- 
TARCTIC GLACIER  ICE, 

Cold    Regions    Research   and    Engineering   Lab., 

Hanover,  N.H.  Snow  and  Ice  Branch. 

A.  J.  Gow. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  167-182, 

June  1968.  7  fig,  5  tab,  19  ref. 

Descriptors:  'Ice,  'Bubbles,  'Antarctic,  'Rheolo- 
gy, Pressure,  Strain,  Plasticity,  Viscosity,  Stress, 
Deformation,      Density,      Sampling,      Cryology, 
Crystallization,  Crystal  growth,  Crystallography. 
Identifiers:  Bubbles  in  ice. 

Application  of  the  gas  law  to  density  measurements 
of  ice  samples  from  two  deep  drill  holes  at  Byrd 
Station  and  Little  America  V,  Antarctica,  shows 
that  density  increase  beyond  the  pore  close-off 
density  (0.083  g/cc)  can  be  attributed  to  compres- 


sion of  the  entrapped  bubble*  of  air  By  substitu  g 
the  overburden  pressure  for  the  bubble  pressun 
the  pressure-density  relationship  based  on  the  t 
law,  ice  densities  below  200  m  can  be  calculi! 
more  accurately  than  they  can  be  measured  i 
cores,  because  of  the  relaxation  that  occurs  in  s  . 
pies  recovered  from  high  confining  pressures.  ~m 
relaxation,  resulting  in  increase  in  the  bulk  volcj 
of  the  ice  with  time,  is  generally  attributed » 
decompression  of  the  bubbles  There  is,  howe  , 
evidence  for  only  negligible  decompression  of^» 
bubbles  Most  of  this  relaxation  may  be  due  > 
cracking  Anomalous  bubble  pressure -density  r  - 
tions  at  Little  America  V  tend  to  show  consider;  s 
deformation  in  the  upper  part  of  the  Ross  Ice  SI  . 
The  observation  that  most  of  the  bubbles  -mia| 
substantially  spherical  shapes  by  120  m  de» 
points  to  essentially  hydrostatic  conditions  in  a 
upper  layers  of  the  ice  sheet  at  Byrd  station.  A 
napp-USGS) 
W71-13634 


ON  THE  USE  OF  THE  EQUILIBRIUM  EQ  - 
TIONS  AND  FLOW  LAW  IN  RELATING  1 1 
SURFACE      AND      BED     TOPOGRAPHY 
GLACIERS  AND  ICE  SHEETS, 

Cambridge    Univ.    (England)     Dept     of  App  1 

Mathematics  and  Theoretical  Physics. 

I.  F.  Collins. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  1 99-;  . 

June  1968.  2  fig,  9  ref. 

Descriptors:    'Glaciers,    'Rheology,    'Movent  . 
'Strain,  Stress,  Equilibrium,  Mathematical  stuc  , 
Topography,  Slopes,  Ice,  Viscosity,  Plasticity. 
Identifiers:  Glacier  movement. 

A  new  method  of  calculating  the  relation  betw  i 
bed  and  surface  topography  of  an  ice  sheet  inclc  > 
the  effect  of  longitudinal  strains  in  the  equilibr  i 
equation.  An  exact  statement  of  the  quasi-st : 
equilibrium  of  the  ice  is  derived  in  an  integr;  I 
form.  Two  related  assumptions  are  then  madi  > 
reduce  the  problem  to  a  readily  tractable  c  - 
dimensional  one.  The  relation  between  longitud  I 
stress  (which  is  given  a  precise  meaning)  I 
strain-rate  is  derived,  and  the  validity  of  the  - 
sumptions  made  is  discussed.  The  two  approxi  - 
tions  necessary  for  the  application  of  the  met  1 
are:  (a)  the  bed  slope  is  small;  and  (b)  the  sir 
stress  component  is  small  compared  with  the  i  - 
mal  stress  difference  when  averaged  through  t 
the  ice  thickness.  (Knapp-USGS) 
W71-13635 


COMPUTATIONS  OF  THE  POSSIBLE  FUTl 
BEHAVIOR       OF       BERENDON       GLACI  . 
CANADA, 

Washington  Univ.,  Seattle.  Dept.  of  Atmosph 

Sciences. 

N.  Untersteiner,  and  J.  F.  Nye. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  205-1 

June  1968.  4  fig,  1  tab,  6  ref,  append.  NSF  Gil 

GP-2971. 

Descriptors:    'Glaciers,    'Regimen,    'Movenv. 
'Water      balance,      Forecasting,      Temperati . 
Mathematical  studies,  Mining,  Engineering  ge< 
gy,  Climate,  Rheology. 
Identifiers:  Glacial  advances. 

If  the  surface  of  Berendon  Glacier,  British  Col 
bia,  Canada,  rose  by  19  m  above  its  1963  level. 
point  near  the  terminus  it  would  interfere  with 
entrance  to  a  mining  tunnel.  Computations  »  ' 
made  to  see  whether  this  rise  is  likely.  The  char 
in  mass  balance  that  would  be  necessary  to  m : 
the  glacier,  which  is  now  retreating,  start  to 
vance  and  reach  the  tunnel  in  40  years  and  20  y>  • 
respectively    were    calculated.    The    method   > 
polynomials  to  the  advance-retreat  data  and  1 1 
infers  the  corresponding  mass  balance  behavio  t 
is  concluded  that  if  the  mean  mass  balance  shi  I 
increase  smoothly  to  plus  70  cm/year,  which  i 
high  but  possible  value,  by  the  year  2003  the  •' 
would  reach  the  tunnel  portal.  But,  even  assun ! 
a  rather  drastic  deterioration  in  the  climate  in  ■' 


I  future  and  a  concomitant  increase  of  the  mean 
mass  balance,  the  ice  will  not  reach  the  tunnel  por- 
tal within  the  next  20  years.  ( Knapp-USGS ) 
W7I-13636 


ON  THE  CALVING  OF  ICE  FROM  FLOATING 
GLACIERS  AND  ICE  SHELVES, 

Technical     Univ.     of     Denmark,     Copenhagen. 

Hydraulic  Lab. 

N.  Reeh. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  215-232 

June  1968.  1 4  fig,  3  tab,  8  ref. 

Descriptors:  *Glaciers,  *Icebergs,  *Deformation, 

•Elastic  theory,  Sea  ice,  Movement,  Deflection, 

Stress,     Elastic     deformation,     Viscosity,     Shear 

strength. 

Identifiers:  Calving  (Glaciers),  Floating  glaciers. 

The  deformation  and  the  state  of  stress  in  the  fron- 
tal part  of  a  floating  glacier  may  be  analyzed  by  a 
method  analogous  with  the  beam  theory  for  deter- 
mining stresses  and  deflections  of  a  beam  of  an 
elastic  material.  Very  rough  approximations  are 
used,  the  most  severe  being  that  of  assuming  the 
viscosity  of  the  ice  to  be  constant.  Curves  showing 
the  progress  in  time  of  the  deflections  and  the 
stresses  in  the  frontal  part  of  the  glacier  are  given 
for  the  case  of  an  infinitely  wide  glacier.  The 
stresses  are  greatest  at  a  cross-section  situated  at  a 
distance  of  about  the  thickness  of  the  glacier  from 
the  front,  and  the  stresses  are  of  a  magnitude  which 
very  likely  will  lead  to  fracture,  resulting  in  the  for- 
mation of  an  iceberg.  The  magnitude  of  the  icer- 
bergs  as  well  as  the  frequency  of  the  calving  is  a 
function  of  the  thickness,  the  density,  and  the  tem- 
perature of  the  glacier.  Observations  from  nature 
support  the  theory.  Other  calving  mechanisms  for 
floating  glaciers  are  briefly  discussed 
W71-13638 


ALBEDO   MEASUREMENTS   OF   AN    ARCTIC 
ICE  COVER  FROM  HIGH  TOWERS, 

McGill    Univ.,     Montreal     (Quebec).     Dept.    of 

Physics. 

M.P.  Langleben. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  289-297 

lune  1968.  8  fig,  8  ref. 

descriptors:  *Ice,  *  Arctic  Ocean,  *  Albedo,  *Heat 
budget,  Solar  radiation,  Radiation,  Melting,  Snow, 
Miowpacks,  Topography, 
dentifiers:  Radiometers. 


adiometers  suspended  at  a  height  of  15  m 
wtween  two  towers  anchored  to  the  bottom  of  the 
\rctic  Ocean  ice  cover,  were  used  to  measure  the 
iverage  or  integrated  albedo  of  the  surface.  The 
vork  was  carried  out  in  May   1967  at  Tanquary 

iord,  Ellesmere  Island  during  the  period  when  the 
urface  of  the  ice  cover  was  undergoing  rapid 
hange.  The  albedo  was  observed  to  have  a  value  of 
Jmost  1.0,  for  a  fresh  snow  cover,  and  about  0.8 
ar  a  weathered  snow  cover.  It  decreased  to  0.6  as 
he  wind  partially  cleared  the  surface  of  snow  and 
radually  to  0.5  with  further  deterioration  of  the 
now.  The  onset  of  melting,  produced  when  the 
aily  temperature  exceeded  0  deg  C,  rapidly 
>wered  the  albedo  to  a  value  of  about  0.3.  (Knapp- 
'SGS) 
^71-13639 


I'N  THE  ORIGIN  OF  ABLATION  HOLLOWS 
•OLYGONS)  ON  SNOW, 

Wroclaw  Univ.  (Poland).  Inst,  of  Geography. 
Jahn,  andM.  Klapa. 
>umal  of  Glaciology,  Vol  7,  No  50,  p  299-312 
mel968.  12  fig,  14  ref. 

escriptors:  *Snowpacks,  *Ablation,  *Melting, 
sediments,  Topography,  Snow  cover,  Snowmelt, 
usts. 

entifiers:  Snow  polygons.  Ablation  polygons,  Po- 
nd. 


Ablation  polygons  on  snow  were  examined,  mainly 
in  the  Tatra  Mountains,  both  by  field  observation 
and  by  experiment.  The  polygons  are  initiated 
under  peculiar  climatic  conditions-mostly  when 
the  melting  of  snow  is  somewhat  slow  and  is  accom- 
panied simultaneously  by  metamorphism.  A  thick 
snow  cover  seems  to  be  a  prerequisite  of  this 
process.  A  detailed  analysis  of  the  problem  of  dirt 
concentration  in  snow,  due  to  ablation,  reveals  the 
major  role  played  by  adhesion  in  this  process  The 
concentration  of  dirt  is  due  to  lateral  movement  of 
the  material  and  this  is  intrinsically  related  to  the 
microelements  of  the  snow  surface.  The  origin  and 
development  of  ablation  polygons  do  not  depend 
on  the  presence  of  dirt  in  the  snow,  but  the  process 
of  dirt  concentration  is  dependent  of  the  evolution 
of  polygonal  forms.  (Knapp-USGS) 
W71-13640 


THE  QUANTITY  OF  MELT  WATER  IN  THE 
MARBLE  POINT-GNEISS  POINT  AREA,  Mc- 
MURDO  SOUND,  ANTARCTICA, 

Massachusetts  Port  Authority,  Boston. 

J.  R.  Davis,  and  R.  L.  Nichols. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  313-320 

June  1968.  8  fig,  7  ref. 

Descriptors:  *Runoff,  *Glaciers,  *Snowmelt,  *An- 
tarctic,  *Melt  water,  Water  balance,  Temperature, 
Topography,  Slopes,  Ice,  Discharge  (Water),  Ru- 
noff, Streamflow. 
Identifiers:  McMurdo  Sound  (Antarctica). 

Among  the  important  factors  in  the  formation  of 
melt  water  are:  The  air  and  soil  temperatures;  the 
presence  or  absence  of  debris  on  snow  and  ice;  the 
surface  gradients  of  the  glaciers,  which  determine 
where  melting  can  occur  as  well  as  the  amount  of 
insolation;  and  the  orientation  of  snow  and  ice 
slopes.  In  general,  in  the  Southern  Hemisphere 
north-facing  slopes  receive  more  insolation  than 
south-facing  slopes.  The  main  source  of  the  melt 
water  at  McMurdo  Sound  is  Wilson  Piedmont  Gla- 
cier, and  the  snowdrift-ice  slabs  are  next  in  im- 
portance. The  seasonal  snowfall  is  not  an  important 
source,  nor  is  the  ice  in  the  active  zone.  The 
discharge  of  the  rivers  of  the  area  was  roughly  mea- 
sured in  1957-58.  It  was  found  to  be  approximately 
432,000 cum.  (Knapp-USGS) 
W7I-13641 


MEASURED   BETA    ACTIVITY   OF   ALASKAN 
FIRN, 

Ohio  State  Univ.  Columbus.  Dept.  of  Civil  En- 
gineering; and  Ohio  State  Univ.,  Columbus.  Inst,  of 
Polar  Studies. 
T.H.Wu. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  329-331 
June  1968.  2  fig,  8  ref. 

Descriptors:      *Glaciers,      *Radioactive     dating, 
*Alaska,  *Firn,  *Fallout,  Radioactivity  techniques, 
Tracers,  Tracking  techniques,  Sampling,  Winds, 
Regimen,  Water  balance. 
Identifiers:  Juneau  Ice  Field  (Alaska). 

Firn  profiles  may  be  dated  by  means  of  strati- 
graphic  interpretation,  stable  isotope  ratio  and  fal- 
lout contamination  from  nuclear  bomb  tests.  The 
use  of  radioactive  fallout  has  the  advantage  that 
reference  levels  which  correspond  to  years  of  espe- 
cially heavy  or  low  fallout  may  be  established.  The 
correlation  must  take  into  consideration  the  rate  of 
fall-out  and  the  global  circulation  pattern  of  the  fis- 
sion products.  During  the  summer  of  1963  and 
1964  firn  specimens  were  obtained  from  two  sites 
on  the  Juneau  Icefield  in  Alaska.  The  gross  beta  ac- 
tivity of  these  specimens  was  determined  in  an  ef- 
fort to  date  the  firn  strata.  The  measured  beta  ac- 
tivities of  firn  samples  from  two  sites  on  the  Juneau 
Icefield  are  in  good  agreement  with  each  other  and 
with  those  of  Greenland  firn.  A  consistent  pattern 
of  beta  activity  variation  can  be  identified  for  the 
firn  layers  from  1959  through  1962.  The  1952-53 
firn  layer  cannot  be  identified  from  the  measured 
beta  activities.  (Knapp-USGS) 
W71-13642 


WATER  CYCLE— Field  02 
Snow,  Ice,  and  Frost— Group  2C 

DETERMINATION  OF  TEMPERATURE  ON 
ICE  CAPS  BY  SEISMIC  METHODS, 

Muenster   Univ.    (West   Germany).    Institut   fuer 

Reine  and  Angewandte  Geophysics. 

F.  Thyssen. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  333-335 

June  1968.  9  ref. 

Descriptors:  *Glaciers,  Temperature,  *Seismic 
studies.  Velocity,  Melting,  Firn,  Ice,  Cryology, 
Geophysics,  Sounding,  Seismic  properties! 
Geothermal  studies. 

An  empirical  formula  for  the  seismic  velocities  of  P 
waves  in  glaciers  and  ice  caps  was  used  to  deter- 
mine the  temperatures  which  can  be  deduced  from 
the  maximum  and  the  mean  vertical  velocities. 
With  the  aid  of  several  examples  from  previous 
publications,  these  temperatures  are  discussed  and 
direct  temperature  measurements  are  compared 
with  the  derived  temperatures.  The  agreement 
between  the  calculated  and  the  measured  tempera- 
tures indicates  that  the  formula  can  be  used  for 
temperature  estimation  on  inland  ice  sheets  where 
no  bore  holes  are  available.  (Knapp-USGS) 
W7 1-1 3643 


EFFECTS  OF  A  DEBRIS  SLIDE  ON  'SIOUX 
GLACIER'  SOUTH-CENTRAL  ALASKA, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Geolo- 
gy- 

J.  R.  Reid. 

Journal  of  Glaciology,  Vol  8,  No  54,  p  353-367 
October  1969.  9  fig,  1  tab,  19  ref.  NSF  Grant  G- 
4448. 

Descriptors:    *Glaciers,    *Regimen,    "Landslides, 
Movement,  Ablation,  Ice,  Rheology,  Alaska,  Water 
balance,  Debris  avalanches. 
Identifiers:  Sioux  Glacier  (Alaska). 

The  lower  one-third  of  Sioux  Glacier  in  south-cen- 
tral Alaska  was  buried  beneath  a  debris  slide  during 
the  27  March  1964  earthquake.  Investigations  to 
determine  the  effect  of  this  cover  on  the  regimen  of 
the  glacier  revealed  that  it  has  increased  in 
thickness  by  as  much  as  28  m,  primarily  as  a  result 
of  the  insulating  effect  of  this  debris  cover.  In  areas 
where  debris  has  continuously  veneered  the  sur- 
face, at  least  since  1938,  the  ice  is  also  thicker.  A 
longitudinal  profile  reveals  that  the  area  near  the 
upper  extent  of  the  slide  debris  has  become  inten- 
sely crevassed  and  has  been  lowered  as  much  as  8 
m  between  1965  and  1966,  while  the  terminal  area 
is  up  to  5  m  higher  and  is  characterized  by  thrust- 
ing. It  is  concluded  that  a  kinematic  wave  passed 
through  this  glacier  sometime  between  1965  and 
1966.  The  upper  zone  of  debris-veneered  ice  is 
moving  at  175  m/year  while  the  terminal  area  is 
flowing  at  only  2 1  m/year.  The  rate  of  down-glacier 
decrease  in  velocity  is  about  0.06  m/year  per  meter 
of  horizontal  distance  except  for  an  area  approxi- 
mately 1  km  from  the  terminus.  Here,  the  rate  of 
decrease  in  velocity  is  0.1  m/year  per  meter.  The 
change  in  rate  is  presumed  to  be  related  to  topo- 
graphic control  caused  by  the  recent  thinning  of 
the  ice  here.  (Knapp-USGS) 
W7 1-13644 


ICE-RESISTIVITY  MEASUREMENTS  ON 
PARIS  GLETSHER,  EAST  GREENLAND, 

Imperial  Coll.  of  Science  and  Technology,  London, 

(England).  Exploration  Board. 

M.  C.  Clark,  M.  H.  Key  and  G.  J.  Pert. 

Journal  of  Glaciology,  Vol  8,  No  54,  p  369-373 

October  1 969.  2  fig,  2  tab,  9  ref. 

Descriptors:   'Electrical  studies,   "Glaciers,   *lce, 
♦Resistivity,   Electrical   properties,   Conductivity! 
Cryology,  Electrical  resistance,  Geophysics,  Melt- 
ing, Temperature. 
Identifiers:  Greenland. 

D.  C.  ice-resistivity  measurements  were  made  on 
the  polar  Paris  Gletscher  in  East  Greenland.  The 
observed  profile  is  well  described  by  a  four-layer 
system.  Near  the  surface  there  are  two  layers 
resulting  from  the  penetration  of  the  summer  tern- 
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peratures  into  the  polar  ice.  Below  this  the  ice  has 
constant  resistivity  until  the  bed  is  reached,  where 
contrary  to  expectation  a  high-resistivity  layer  is 
found.  (Knapp-USGS) 
W71-13832 


FABRIC  ANALYSIS  OF  SURFACE  ICE  NEAR 
CASEY  RANGE,  EAST  ANTARCTICA, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geolo- 
gy and  Mineralogy. 
K  Kizaki 

Journal  of  Glaciology,  Vol  8,  No  54,  p  375-383, 
October  1969.  7  fig,  3  tab,  13  ref. 

Descriptors:  *Petrofabrics,  *Glaciers,  *  Antarctic, 

'Strain,    Movement,    Velocity,    Crystallography, 

Particle   size,   Particle   shape,   Strain   gages,   Ice, 

Cryology. 

Identifiers:  Casey  Range  (Antarctica). 

Forbes  Glacier,  one  of  the  outlet  ice  streams  from 
the  Antarctic  ice  sheet,  is  located  20  km  west  of 
Mawson,  Mac.  Robertson  Land,  east  Antarctica.  In 
the  uppermost  part  of  the  glacier  near  Casey 
Range,  the  velocity  at  the  center  of  the  glacier  is  59 
m/year  and  the  strain-rate  at  seven  strain  grids 
ranges  from-0.0063  to  0.0067/yr  on  the  surface  of 
the  glacier.  The  fabric  types  of  this  area  are  charac- 
terized by  single-maximum  and  small-girdle  fabrics. 
The  single-maximum  fabric  is  an  original  pattern 
which  changes  gradually  to  a  small  girdle  fabric 
about  the  maximum  compressive  axis  in  association 
with  grain  growth.  (Knapp-USGS) 
W71-13833 


SURFACE  TOPOGRAPHY  OF  ETCHED  ICE 
CRYSTALS  OBSERVED  BY  A  SCANNING 
ELECTRON  MICROSCOPE, 

Hokkaido  Univ.,  Sapporo  (Japan).  Inst,  of  Low 

Temperature  Science. 

D.  Kuroiwa. 

Journal  of  Glaciology,  Vol  8,  No  54,  p  475-483, 

October  1969.  9  fig,  6  ref. 

Descriptors:     'Crystallography,     *Ice,    'Electron 
microscopy,     'Cryology,     Topography,     Crystal 
growth,  Laboratory  tests,  Evaporation. 
Identifiers:      Ice     crystals,     Scanning     electron 
microscopes. 

Surface  topography  of  etched  ice  crystals  was  ex- 
amined by  a  scanning  electron  microscope  in  com- 
bination with  a  Formvar  replica  method.  The  deep 
focus  of  the  scanning  electron  microscope  allowed 
observation  of  the  sharply  three-dimensional 
topography  of  ice  surfaces.  Various  useful  informa- 
tion was  obtained  from  microphotographs  of 
etched  basal  and  prismatic  planes,  fractured  sur- 
faces, and  grain  boundaries  formed  between 
microcrystals  of  ice.  ( Knapp-USGS ) 
W7I-13834 


A  FLOW  MODEL  AND  A  TIME  SCALE  FOR 
THE  ICE  CORE  FROM  CAMP  CENTURY, 
GREENLAND, 

Copenhagen  Univ.  (Denmark).  Physics  Lab. 

W.  Dansgaard,  and  S.  J.  Johnsen. 

Journal  of  Glaciology,  Vol  8,  No  53,  p  215-223, 

June  1969.  6  fig,  25  ref. 

Descriptors:    'Glaciers,    'Movement,    'Rheology, 
Plasticity,  Cryology,  Strain,  Stress,  Temperature, 
Melting,    Pressure,    Climates,    Regimen,    Stratig- 
raphy, Dating,  Radioactive  dating. 
Identifiers:  Glacier  flow. 

A  flow  model  is  described  for  the  Camp  Century 
area  in  Greenland.  The  horizontal  velocity  profile 
along  the  core  is  assumed  to  be  uniform  from  the 
surface  down  to  y— 400  m  above  the  bottom. 
Below  this  level,  the  horizontal  velocity  vx  is  as- 
sumed to  decrease  proportionally  to  y.  Further- 
more, at  a  given  y,  vx  is  assumed  to  be  proportional 
to  the  distance  x  from  the  ice  divide.  The  resulting 
vertical  strain-rate  under  steady-state  conditions 
gives  the  age  of  the  ice  as  a  function  of  y.  The  flow 


model  has  explained  the  measured  temperature 
profile,  and  the  time  scale  has  been  verified  by 
comparison  between  observed  stable  isotope  varia- 
tions and  past  climatic  changes  (at  least  70,000 
years  back  in  time)  estimated  by  other  methods 
(Knapp-USGS) 
W71-I3835 


ATTENUATION  OF  SOUND  IN  SEA  ICE,  10-500 
kHz, 

McGill    Univ.,    Montreal    (Quebec).    Dept.    of 

Physics;  and  McGill  Univ.,  Montreal  (Quebec).  Ice 

Research  Project. 

M.  P.  Langleben. 

Journal  of  Glaciology,  Vol  8,  No  54,  p  399-406, 

October  1969.  4  fig,  9  ref. 

Descriptors:    'Sea   ice,   'Acoustics,   'Mechanical 
properties,  Geophysics,  Sound  waves,  Sounding, 
Physical     properties,     Instrumentation,     Elastic 
theory,  Elastic  deformation,  Friction,  Cryology. 
Identifiers:  Sonic  studies,  Sound  attenuation. 

Measurements  of  the  attenuation  of  acoustic  waves 
in  sea  ice  at  frequencies  between  10  kHz  and  500 
kHz  were  made  on  the  ice  cover  at  Tanquary  Fiord, 
Ellesmere  Island.  A  horizontal  transmission  path  at 
a  depth  of  4  ft,  mid-way  between  the  top  and  bot- 
tom surfaces  of  the  ice  cover,  was  used  at  ranges 
varying  from  25  ft  to  4  ft  between  piezoelectric 
transducers  immersed  in  oil-filled  bore  holes.  Over 
the  frequency  band  covered,  the  linear  behavior 
was  predominant  and  the  Rayleigh  scattering  rela- 
tively insignificant.  (Knapp-USGS) 
W71-13836 


INVESTIGATIONS  INTO  THE  MECHANICAL 
PROPERTIES  OF  ALPINE  SNOW-PACKS, 

Cold   Regions   Research   and    Engineering   Lab., 

Hanover,  N.H. 

C.  M.  Keeler,  and  W.  F.  Weeks. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  253-271, 

June  1968.  15  fig,  1  tab,  36  ref. 

Descriptors:  'Snowpacks,  'Mechanical  properties, 
'On-site  tests,  Shear  strength,  Bearing  strength. 
Compressibility,  Density,  Sampling,  On-site  data 
collections,  Montana,  Equipment,  Instrumentation. 
Identifiers:  Snow  properties  (Mechanical). 

Data  on  the  physical  properties  of  seasonal  alpine 
snow  were  collected  from  the  Beartooth  Moun- 
tains, Montana  at  about  3000  m  and  the  Bridger 
Range  at  about  2200  m.  Measurements  were  made 
of  snow  density,  temperature,  structure,  ram  and 
Canadian  hardness,  centrifugal  tensile  strength, 
and  shear  strength.  A  plot  of  ram  number  versus 
density  gave  a  log-linear  relation  similar  to  that  sug- 
gested for  polar  snows.  Both  shear-vane  and  cen- 
trifugal-tensile results,  when  plotted  as  a  function 
of  porosity,  are  well  described  by  a  negative  ex- 
ponential relation.  Depth  hoar  and  wet  snow  in- 
variably have  lower  strength  values  at  any  density. 
Several  field  experiments  were  performed  to  study 
the  sources  of  error  in  making  in-situ  mechanical 
tests  on  snow  without  utilizing  a  pit  wall.  The  main 
factor  contributing  to  the  experimental  scatter  is 
lateral  inhomogeneity  in  the  snow  cover.  There  was 
no  significant  difference  between  the  results  of  dif- 
ferent operators.  The  standard  deviation  of  a  group 
of  strength  tests  is  directly  proportional  to  the 
mean  value  of  the  group.  This  indicates  that  a 
logarithmic  transformation  should  be  made  in  han- 
dling snow  strength  results  in  order  to  stabilize  the 
variance.  The  systematic  relations  between  snow 
properties  invariably  become  obscured  when  dif- 
ferent snow  types  are  indiscriminately  grouped 
together.  (Knapp-USGS) 
W7I-I3837 


STRESS-GENERATED    ICE    CRYSTALS    IN    A 
NEARLY  ISOTHERMAL  TWO-PHASE 

SYSTEM, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

E.  LaChapelle. 


Journal  of  Glaciology,  Vol  7,  No  50,  p  183-19 
June  1968  9  fig,  I  7  ref.  Grant  GA-466 

Descriptors:    'Crystal    growth,    'Ice,    'Glacie 
'Stress,     Strain,     Crystallography,     Washingto 
Rheology,  Temperature,  Freezing,  Melting,  He.] 
transfer,  Mass  transfer. 
Identifiers:  Ice  crystals. 

A   water-filled  cavity  intersected  by  a  tunnel 
nearly  stagnant  ice  of  the  Blue  Glacier,  Washing* 
State,  U.S.A.,  was  lined  with  large  and  unusual  si 
gle  ice  crystals  which  apparently  owe  their  origin 
the  effects  of  hydrostatic  stress.  Even  the  mint 
differences  in  pressure  melting  point  around  tl 
cavity  are  adequate  to  remove  the  heat  of  fusion 
ice  forms  within  it.  There  is  evidence  that  in 
tial  movement  of  melt  water  in  the  surrounding 
also  contributes  to  the  heat  and  mass  transfer.  7 
form  of  these  crystals  indicates  that  they  grew  ii 
slightly  supercooled  water.  It  is  suggested  that  t 
growth  pattern  is  sustained   by  the  existence 
oriented    stresses    at    the   cavity    walls.    (Knap 
USGS) 
W7I-13838 


THE  COMPLEXITIES  OF  THE  THREE-DIME! 
SIONAL  SHAPE  OF  INDIVIDUAL  CRYSTAI 
IN  GLACIER  ICE, 

Cold    Regions   Research    and    Engineering   Lai 

Hanover,  N.H. 

G.  P  Rigsby. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  233-25 

June  1968.  1 5  fig,  4  tab,  7  ref. 

Descriptors:    'Crystallography,    *lce,    'Glaciei 

'Particle  shape.  Cryology,  Crystallization,  Crysta 

Sampling,  Anisotropy,  Optical  properties,  Partic 

size. 

Identifiers:  Ice  crystals. 

A  block  of  ice  from  Blue  Glacier,  Washington,* 
successively  sectioned  at  close  intervals  as  a  meai 
of  determining  exact  crystal  shape  in  three  dime 
sions.  Two  crystals  occupying  over  20  percent 
the  entire  sample  are  used  as  examples,  and  the 
volumes  calculated.  These  crystals  were  found 
be  much  larger  and  more  complex  in  shape  than  e 
pected  from  thin-section  examination  alone.  Th 
surface-to-volume  ration  was  calculated  using 
simple  relationship  between  the  length  of  lines  in 
grid  crossing  the  crystal  and  grid-line  intercep 
with  the  crystal  boundary.  From  this  ratio  the  su 
face  area  of  each  crystal  was  calculated.  A  me 
surement  of  irregularity  of  jaggedness  is  introduct 
in  order  to  compare  crystals  of  different  size  wi' 
one  another.  This  is  necessary  because  surface-t' 
volume  ratio  of  a  body  of  the  same  shape  decrease 
as  the  size  increases.  (Knapp-USGS) 
W71-13839 


DETERMINATION  OF  THE  RATE  OF  SNO' 

ACCUMULATION   AT  THE   POLE  OF  REL/ 

TIVE,   INACESSIBILITY   EASTERN   ANTARt 

TICA:  A  COMPARISON  OF  GLACIOLOGICA 

AND  ISOTOPIC  METHODS, 

Ohio  State  Univ.,  Columbus.  Inst,  of  Polar  Studies 

E.  Picciotto,  and  R.  Cameron. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  273-28 

June  1968.  7  fig,  5  tab,  41  ref. 

Descriptors:   'Snowfall,  'Antarctic,  'Snowpack 

♦Glaciers,      Radioactivity      techniques,     Fallot 

Regimen,  Sampling,  Stable  isotope 

Radioisotopes. 

Identifiers:  Snow  accumulation  rate. 

The  rate  of  snow  accumulation  was  measured 
the  USSR,  station  at  the  Pole  of  Relative  Inacce 
sibility  (eastern  Antarctic  plateau).  Five  indepei 
dent  methods  were  used.  Results  are  expressed 
g/cc/yr.  Accumulation-stake  measurements  sho 
an  accumulation  of  3.1  plus  or  minus  0.5  in  196 
A  maximum  value  of  3.6  for  the  6-year  interv 
1959-65  is  derived  from  snow-thickness  measur 
ments.  Firn  stratigraphy  was  found  difficult  to  n 
tcrpret  in  terms  of  annual  layers.  An  upper  limit  •< 
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12  is  suggested.  0-18/0-16  ratios  were  measured 
along  the  upper  235  cm.  Assuming  that  each  max- 
imum  in   the    isotope   profile   corresponds   to   a 
summer  season,  the  accumulation  would  be  8.6 
plus  or  minus  0.9.  Gross  beta  radioactivity  was 
measured  as  a  function  of  depth  on  three  firn  sec- 
tions. The    1955   radioactive   fall-out   horizon   is 
clearly  marked  yielding  an  average  accumulation 
of  3.0  plus  or  minus  0. 1 .  The  average  accumulation 
over  the  last  80  years,  derived  from  the  Pb-2 10  dis- 
tribution with  depth,  is  3.1  plus  or  minus  0.3.  A 
multi-annual  average  accumulation  rate  of  3.0  plus 
or  minus  0.3  is  thus  firmly  established,  as  well  as 
the  validity  of  both  the  Pb-2 10  method  and  the 
1955  radioactive  fall-out  horizon  method.  Strati- 
jraphic  studies  lead  to  uncertain  results.  Oxygen 
isotope  variations  give  accumulation  values  which 
are  too  high  by  a  factor  of  two.  Accumulation 
values  of  the  same  order  of  magnitude  2.8  plus  or 
minus  0.2  were  derived  from  radioactive  fall-out 
measurements  at  the  U.S.   'Plateau'  station    (K- 
napp-USGS)  l 

W7I-13840 


Evaporation  and  Transpiration— Group  2D 


Range  is  part  of  a  continuous  perennially  frozen 
rock  zone  and  is  not  isolated,  as  was  previously  as- 
sumed. At  an  elevation  of  1,850  m  the  thickness  of 
the  perennially  frozen  ground  on  the  Lake  Plateau 
is  as  much  as  140  m,  which  is  the  maximum  authen- 
tic thickness  of  such  ground  recorded  to  date  in 
Mongolia.  Three  horizons  (complexes),  differing  in 
age  and  in  type  of  their  characteristic  facies  and 
ice-distnbution  patterns,  were  established  in  the 
perennially  frozen  lake  sediments  filling  the  Lake 
Plateau  basin:  ( 1 )  a  1-  to  5-m  thick  horizon  with  a 
dense  network  of  small  ice  lenses,  formed  during 
the  migration  of  water  (not  under  pressure)  toward 
the  frost  front;  (2)  a  30-  to  40-m  thick  horizon  with 
ice  lenses,  formed  during  the  migration  of  water 
(under  pressure)   toward   the  frost  front    (3)   a 
horizon  with  no  visible  ice  inclusions  at  a  depth  of 
more  than  40  m.  The  relief  forms  in  Mongolia  re- 
lated  to  perennially  frozen   ground   include   (I) 
macropolygons  and  cracks;  (2)  hummocky  blisters 
(3)    slope    discontinuities;     (4)     mountain    and 
solifluction  terraces;  (5)  stone  polygons  and  tracts; 

5?,  61),t0h/e!'mokarst  formations.  (Josefson-USGS) 
W  / 1  -1  3864 


INSTRUMENTED   PROBES    FOR   DEEP   GLA- 
CIAL INVESTIGATIONS, 

Cold   Regions   Research   and   Engineering   Lab 

Hanover,  N.H. 

H.  W.  C.  Aamot. 

Journal  of  Glaciology,  Vol  7,  No  50,  p  321-328 

June  1968.  4  fig,  9  ref. 

Descriptors;    *Instrumentation,    *Ice,    *Glaciers 
•Telemetry,    Sounding,    Temperature,    Surveys' 
Remote  control,  Research  equipment,  Cryology' 
Cold  regions. 
Identifiers:  Glacier  probes. 

Instrumented  probes  are  used  to  obtain  informa- 
tion by  remote  measurement  methods.  The 
described  thermal  probes  are  nonrecoverable  vehi- 
cles designed  to  carry  instrumentation  payloads 
into  polar  ice  sheets  to  all  depths.  They  sink  into 
the  ice  by  melt  penetration  with  electrically  heated 
tot  points.  They  are  surface  controlled  and 
xiwered  through  internally  stored  conductors 
vhich  pay  out  of  the  advancing  probes  and  become 
mchored  in  the  refrozen  melt  water  above.  With 
iuitable  instrumentation  they  serve  to  measure  pro- 
lerties  and  conditions  deep  in  the  ice.  They  also 
upplement  deep  core-drilling  work  by  providing 
lertinent  advance  information.  They  can  also  place 
nstruments  or  active  devices  into  position  for  long- 
~™  observations  and  other  functions.  (Knapp- 

V71-13841 


VVESTIGATIONS  OF  PERENNIALLY 

ROZEN     GROUND     IN     THE     MONGOLIAN 
EOPLE'S  REPUBLIC  (Issledovaniya 

iBogoletnemerzlykh  gornykh  porod  v  Mongol'skoy 
arodnoy  Respublike), 
L.  Sukhodrovskiy. 

tademiya  Nauk  SSSR  Doklady,  Vol  193   No  4  d 
13-915,  1970. 4  ref.  ' 

escriptors:  'Frozen  ground,  *Permafrost,  *Ice 
-ryogenics,  *Cryology,  Petrography,  Thawing, 
eeztng,  Seasonal,  Frost  action.  Sediments 
jpography,  Climatic  data. 

entifiers:  *USSR,  'Mongolia,  Ice  lenses,  Ice  dis- 
oution,  Thermokarst,  Cryoturbations. 


TEXTURE  OF  ICE-CORED  DEPOSITS  FROM 
TEN  ALASKAN  VALLEY  GLACIERS, 

Memorial  Univ.  of  Newfoundland,  St  John's  Dept 

of  Geology. 

R.M.Slatt. 

Journal  of  Sedimentary  Petrology,  Vol  41    No  3   p 

™~dd4o  SePtember   197'-  3  fig,   1   tab,'  26  ref 

OWRR  Project  A-026-ALAS. 

Descriptors:  'Glacial  drift,  'Till,  'Glaciers 
Alaska,  Particle  size,  Particle  shape,  Provenance 
Erosion,  Scour,  Mineralogy,  Sampling,  Sedimen- 
tology,  Sediments,  Geologic  control.  Bedrock 
Structural  geology. 
Identifiers:  Ice-cored  glacial  deposits. 

Texture  of  twenty-six  sediment  samples  from  ice- 
cored  deposits  at  the  termini  of  ten  Alaskan  valley 
glaciers  was  determined.  The  glaciers  are  eroding 
five  different  types  of  bedrock.  Results  of  pebble 
roundness   and   grain-size   frequency   distribution 
analyses  reveal  two  groups  of  samples:  ( 1 )  those 
with  mean  pebble  roundness  values  in  the  subangu- 
lar  class  and  which  do  not  exhibit  distinct  grain-size 
modes,  and  (2)  those  with  mean  pebble  roundness 
values  in  the  subrounded  to  rounded  class  and 
which    exhibit    either    distinct    modal    grain-size 
classes  or  pronounced  deficiencies  in  particles  finer 
than  coarse  or  medium  sand.  The  characteristics  of 
samples  in  the  first  group  suggest  these  sediments 
are  the  product  of  glacial  erosion  of  bedrock  and 
frost    action    on    valley    walls.    These    processes 
produce    particles    of   all    sizes    irrespective    of 
bedrock  type.  The  occurrence  of  modal  proglacial 
sediment    of   valley    glacier    origin    is    therefore 
probably  a  function  of  the  environment  of  trans- 
port and  deposition  and  is  independent  of  the  na- 
ture of  the  bedrock  type  or  initially  eroded  detritus. 
The  characteristics  of  samples  in  the  second  group 
suggest   they   are    primarily   mixtures   of  former 
proglacial  deposits.  Prior  to  the  most  recent  deposi- 
tion,   proglacial    deposits    were    probably    incor- 
porated and  mixed  in  the  glacier  load  during  ice  ad- 
vance. (Knapp-USGS) 
W7I-13928 


Gour-Tsyh  Yeh  and  Wilfried  Brutsaert. 

Monthly  Weather  Review,  Vol  99    No  6   P  494 

je0c"'AU0n2ei!NYI(27)P'  ?  "*  ?  **'  9  "*  °WRR  Pro" 

Descriptors:  *Evaporation,  'Diffusion,  'Turbulent 
How,  'Mathematical  models,  'Mathematical  stu- 
dies. Numerical  analysis,  Mixing,  Convection,  Tur- 
bulence, Humidity,  Density,  Model  studies,  Winds 
temperature. 
Identifiers:  Turbulent  diffusion. 

In  the  finite-difference  formulation  of  the  two 
dimensional  steady-state  turbulent  diffusion  equa- 
tion for  solving  evaporation  problems,  two  difficul- 
ties arise  caused  by  the  automatic  satisfaction  of 
one  of  the  boundary  conditions  at  the  surface  and 
by  the  infinite  size  of  the  solution  domain  A 
general  numerical  scheme  is  developed  to  over- 
come these  difficulties  by  the  use  of  appropriate 
transformations.  The  results  of  some  numerical  ex- 
periments show  that  the  longitudinal  diffusion  term 
is  usually  negligible  and  that,  with  suitable  parame- 
ters for  roughness  and  stability,  power  laws  can  be 
as  useful  for  practical  solutions  as  the  more  com- 
plicated logarithmic  law.  (Knapp-USGS) 
W71-13145 


THERMAL   STUDIES   FOR   HEATED   WATER 
SYSTEMS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Mechani- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  05C. 
W71-1 325 1 


PROBLEMS  ASSOCIATED  WITH  THE  QUAN- 
TITATIVE STUDY  OF  LAKE  BALANCE  BY 
MEANS  OF  THE  CONCENTRATIONS  OF  DEU- 
TERIUM AND/SUP  1 8/0  IN  THE  WATER, 

Commissariat     A     l'Energie     Atomique,  '  Saclay 

(France).  Centre  d'Etudes  Nucleaires. 

For  primary  bibliographic  entry  see  Field  02H. 

W  I  I  -  I j jo / 


2D.  Evaporation  and  Transpiration 


study  of  perennially  frozen  ground  in  Mongolia 
is  conducted  by  a  geocryologic  party  of  the  Joint 
viet-Mongohan  Geological  Expedition,  which 
s  been  working  in  the  Republic  since  1967.  The 
nations  at  which  perennially  frozen  ground  can 
found  decrease  from  the  southwest  to  the 
rtneast.  Directly  below  the  zone  of  perennially 
zen  ground  are  relics  of  this  layer  which  are 
larated  from  the  layer  undergoing  seasonal 
eang.  The  thickness  of  the  seasonally  thawed 
er  in  the  zone  of  perennially  frozen  ground 
iges  from  0.6  to  3.5  m  and  depends  upon  cli- 
tic conditions  and  on  the  type  and  wetness  of  the 
'una    The  Lake  Plateau  north  of  the  Bolnay 


ANTITRANSPIRATION  EFFECTS  ON  THE 
TRANSPIRATION  AND  PHYSIOLOGY  OF 
TAMARISK, 

Arizona    Univ.,    Tuscon.     Dept.     of    Watershed 

Management. 

For  primary  bibliographic  entry  see  Field  03B 

W71-13143 


A  NUMERICAL  SOLUTION  OF  THE  TWO 
DIMENSIONAL  STEADY-STATE  TURBULENT 
TRANSFER  EQUATION, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  En- 
gineering. 


ESTIMATING  FREQUENCIES  OF  DAILY 
AMOUNTS  OF  GLOBAL  RADIATION  OVER 
AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div   of  Land 

Research. 

J.  D.  Kalma. 

Australian  Meteorological  Magazine  Vol  1 8  No  3 

p  134-145,  September  1970.  6  fig,  1  tab,  14  ref.       ' 

Descriptors:    'Solar    radiation,    'Climatic    data 
Statistical  methods,  Arid  lands,  Humid  regions' 
Mapping. 

Identifiers:  'Australia,  'Actinographs  'Nomo- 
grams. 

Frequencies  of  daily  amounts  of  global  radiation 
over  Australia  were  estimated  using  a  method 
developed  in  1960  by  Liu  and  Jordan  in  which  the 
data  is  predicted  reasonably  accurately  for  a  cer- 
tain month  from  the  ratio  of  mean  daily  global 
radiation  at  the  surface  to  mean  daily  extra-ter- 
restrial radiation.  Between  1953  and  1968  a  net- 
work of  7  Robitzsch  bimetallic  actinographs  was  in 
operation  in  Australia  and  regression  equations 
were  developed  for  estimating  global  radiation 
from  cloudiness  and  sunshine  observations  based 
on  this  network.  The  appropriate  radiation  ratios 
were  calculated  with  data  from  these  stations  and  a 
nomogram  is  presented  from  which  the  statistical 
distribution  of  daily  global  radiation  for  each 
month  at  any  Australian  locality  can  be  estimated 
Predicted  distributions  at  various  stations  not  used 
in  developing  the  nomogram  were  in  good  agree- 
ment with  observations.  (Casey-Arizona) 
W71-I3574 


iN£M£yES  ,N  THE  LARGE-SCALE  ANNUAL 
Ww  !£*  BALANCE  OVER  NORTHERN  NORTH 
AMERICA, 

Toronto  Univ.  (Ontario);  and  Canterbury  Coll 

Windsor  (Onario). 

For  primary  bibliographic  entry  see  Field  02B. 
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W71-I3581 

THE  REGRESSION  OF  NET  RADIATION  UPON 
SOLAR  RADIATION, 

Oregon  State  Univ.,  Corvallis.  School  of  Forestry. 
Lloyd  W.  Gay. 

Archiv  fur  Meteorologie,  Geophysik  und  Biokli- 
matologie,  Ser,  B,  Vol  19,  No  1 ,  p  1-14,  1971.  3  fig, 
1  tab,  19  ref.  Rockefeller  Foundation  Grant  RF 
61026,  and  Water  Resources  Research  Institute  of 
OSU,  Project  A-001-OREG. 

Descriptors:  *Solar  radiation,  "Infrared  radiation, 
♦Regression  analysis,  *Energy  exchange,  *Albedo, 
Evapotranspiration,  Deserts,  Forests,  Irrigated 
land,  Cotton,  Surfaces,  Model  studies,  Environ- 
mental effects.  Estimating  equations. 
Identifiers:  *Net  radiation,  *  Longwave  exchange 
coefficient. 

If  the  relationship  of  net  radiation  to  incoming  solar 
radiation  over  natural  surfaces  could  be  adequately 
defined,  evapotranspiration  estimates  would 
become  possible  in  many  areas  where  net  radiation 
data  is  lacking.  An  empirical  linear  regression 
model  has  been  developed  in  which  net  radiation  is 
a  function  of  global  radiation,  but  it  has  been  vari- 
ously misinterpreted.  The  model  is  improved  by 
removing  the  effect  of  the  presence  of  the  indepen- 
dent variable  on  both  sides  of  the  equation, 
regressing  net  radiation  on  absorbed  solar  radiation 
instead  of  incoming  solar  radiation  and  identifying 
net  longwave  flux  as  a  function  of  solar  radiation. 
These  revisions  remove  the  obscureness  of  regres- 
sion errors  because  of  the  large  size  of  incoming 
radiation  relative  to  net  longwave  flux,  incorporate 
albedo  and  derive  a  coefficient  (lambda)  which  is 
the  change  in  net  longwave  radiation  over  a  surface 
per  unit  change  in  absorbed  solar  radiation  and  is 
termed  the  longwave  exchange  coefficient.  Lamb- 
da is  considered  superior  to  beta,  the  surface  heat- 
ing coefficient.  Possible  measurement  errors  affect- 
ing the  regression  model  are  also  considered.  A 
radiometric  error  of  only  a  few  degrees  may  in- 
crease the  error  of  the  derivative  of  net  longwave 
radiation  with  respect  to  incoming  solar  radiation 
by  an  order  of  magnitude.  Lambda  may  serve  as  an 
index  of  the  surface  properties  governing  absorbed 
global  radiation  dissipation.  This  index  is  in- 
terpreted for  3  types  of  surfaces  under  cloudless 
skies:  a  desert,  a  forest  and  an  irrigated  cotton 
crop.  The  assumptions  of  the  revised  model  are 
justified.  (Casey-Arizona) 
W71-13583 


TRANSPIRATION  IN  THREE  EUCALYPTUS 
SPECIES  AS  A  FUNCTION  OF  SOLAR  ENER- 
GY, SOIL  MOISTURE  AND  LEAF  AREA, 

Volcani  Inst,  of  Agricultural  Research,  Rehovoth 

(Israel). 

I.  Gindel. 

Physiologia  Plantarum,  Vol  24,  No  1 ,  p  143-149, 

1971.  4  fig,  5  tab,  34  ref. 

Descriptors:  *Xerophytes,  *Trees,  *Soil  moisture, 
•Solar  radiation,  "Evapotranspiration,  Arid  lands, 
Physiological  ecology,  Leaves,  Soil-water-plant 
relationships,  Evaporation,  Albedo,  Moisture 
stress,  Temperature,  Environmental  effects,  Mode 
of  action.  Laboratory  tests.  Loess,  Field  capacity, 
Thermal  properties.  Semi  arid  climates. 
Identifiers:  *  Leaf  area,  *Xeromorphic  adaptations, 
*Negev  Desert. 

In  an  effort  to  clarify  the  relationships  between 
transpiration,  physical  evaporation,  solar  radiation 
and  soil  moisture  in  plants,  3  Australian  Eucalyptus 
species  that  had  been  successfully  acclimatized  to 
arid  and  semi-arid  regions  of  Israel,  were  grown  in 
pots  under  identical  physical  and  climatic  condi- 
tions except  for  different  soil  moisture  levels  of  7% 
and  I")  5%  (field  capacity)  Subsequently,  leaf  area 
and  relative  transpiration  rates  were  measured  in 
differing  climatic  conditions.  All  3  species,  under 
water  stress  conditions  showed  25-50%  lower 
transpiration  rates  and  310  -42  8%  smaller  leaf 
areas  Despite  the  smaller  mean  leaf  areas  and  ex- 
posure to  the  same  solar  radiation  of  the  stressed 


group,  when  soil  moisture  was  raised  to  field 
capacity,  its  transpiration  rates  increased  to  equal 
or  exceed  those  of  the  group  grown  consistently  at 
field  capacity.  It  seems  clear  that  the  smaller 
xeromorphic  leaves  are  capable  of  at  least  doubling 
transpiration  rates  independently  of  solar  radiation 
if  soil  moisture  is  adequate  In  woody  xerophytcs, 
therefore,  transpiration  rates  seem  dependent  only 
on  some  interaction  between  soil  moisture  and  in- 
herent biological  properties,  and  not  the  physical 
parameters  of  leaf  area,  solar  radiation  intensity  or 
physical  evaporation.  A  number  of  xerophytic 
adaptations  are  reviewed  which  support  this  con- 
clusion. (Casey-Arizona) 
W71-13589 


LEAF  TEMPERATURE  EFFECTS  ON  MEA- 
SUREMENTS OF  DIFFUSIVE  RESISTANCE  TO 
WATER  VAPOR  TRANSFER, 

Stanford  Univ.,  Calif.  Dept.  of  Biological  Sciences; 

and  Australian  National  Univ.  Canberra.  Research 

School  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  021. 

W71-13594 


THE  INFLUENCE  OF  THE  ROOT  SYSTEM  ON 
THE  RELATIONSHIP  BETWEEN  THE  RATE 
OF  TRANSPIRATION  DEPRESSION  OF  LEAF 
POTENTIAL, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  021. 

W71-13598 


EVAPORATION  AND  TRANSPIRATION, 

Hawaii      Univ.,      Honolulu.      Water      Resources 

Research  Center. 

PaulC.Ekern. 

Contribution    No    27,    Hawaii    Water    Resources 

Research  Center,   1971,  6  p,   134  ref.  Reprinted 

from  EOS,  Vol  52,  No  6,  June  1971.  OWRR  A- 

017-HI  ( 1 ). 

Descriptors:  "Evaporation,  "Transpiration, 
Lysimeters,  Pan  evaporation,  Evapotranspiration, 
Evaporimeters,  "Reviews. 

This  article  is  a  portion  of  the  U.S.  National  Re- 
port, 1967-1971  to  the  1 5th  General  Assembly, 
IUGG,  Part  3,  Hydrology.  Instrumentation 
research  was  directed  toward  more  precise  mea- 
surement of  the  components  required  for  verifica- 
tion of  the  models  of  microscale  exchange  between 
the  canopy  and  the  air.  The  advent  of  satellites  with 
broad  scale  measures  of  reflectance,  and  the 
renewed  interest  in  the  study  of  man's  entire  physi- 
cal environment,  which  is  epitomized  in  the  term 
'evapotranspiration  climatonomy,'  presaged  an  era 
of  an  increasingly  physical-mathematical  approach 
to  evapotranspiration  on  a  continental  and  even 
planetary  level.  A  forcing  function  that  is  com- 
prised of  the  product  of  the  sorbed  solar  radiation 
and  the  precipitation  (a  response  function  of  the 
soil  moisture  variations)  with  a  simple  parame- 
terization of  the  'evaporitivity'  of  the  surface  (frac- 
tion of  radiation  used  in  evaporation )  gave  a  tenta- 
tive model  with  improved  prediction  of  the  water 
budget  of  the  central  and  eastern  United  States. 
Thus  research  proceeded  at  both  extremes  of  the 
evapotranspiration  process,  from  the  individual 
plant  root  and  stomatal  pore  to  the  entire  planet 
Earth. 
W7I-I38I0 

2E.  Streamflow  and  Runoff 


APPLICATIONS  OF  CLIMATOLOGY  AND 
METEOROLOGY  TO  HYDROLOG1C  SIMULA- 
TION, 

Texas  A  and  M  University,  College  Station. 
For  primary  bibliographic  entry  sec  Field  02B. 
W7I-I3I50 


THE  APPLICATION  OF  THE  DSDT  HYBR 
COMPUTER  METHOD  TO  WATI 
RESOURCES  PROBLEMS, 

California  Univ.,  Los  Angeles.  School  of  Engine 
ing  and  Applied  Science 

For  primary  bibliographic  entry  see  Field  06A. 
W7  1-13151 


SYNTHETIC  STREAMFLOWS, 

Harvard  Univ  ,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  02A. 

W7  I -13289 


HYDROGRAPHY  OF  SOUTH  PASS,  MISSISSI 
PI  RIVER, 

Louisiana  State  Univ  ,  Baton  Rouge   Coastal  S 

dies  Inst. 

L.  D.  Wright. 

ASCE   Proceedings,   Journal   of  the    Waterwa 

Harbors  and  Coastal  Engineering  Division,  Vol  ? 

No  WW  3,  Paper  8290,  p  491-504,  August  1971 

fig,  1  tab,  40  ref,  append.  NR  388  002,  Geog.  Pi 

grams,  ONR.  N00014-69-A-02I  1-0003. 

Descriptors:     "Bed    load,     "Sediment    transpo 

"Tidal      effects,      "Mississippi      River,      "Delt 

Stratified  flow,  Saline  water  intrusion,  Saline  wat< 

freshwater  interfaces,  Tides,  Density  stratificatic 

Hydrography. 

Identifiers:  "South  Pass  (Mississippi  River). 

In  the  lower  South  Pass  channel  of  the  Mississi) 
Delta,  a  combination  of  salt-water  intrusion  a) 
tide  dominate  circulation  and  mixing.  Seawat 
discharge  and  vertical  mixing  in  the  channel  ;l 
greatest  during  ebbing  tide,  when  the  hydrosta: 
gradient  is  at  a  maximum.  Direction  of  flow  witr 
the  salt-water  wedge  is  largely  a  function  of  tit 
phase,  upstream  currents  prevailing  during  floe 
ing  tide,  and  downstream  currents  characterizi 
ebbing  tide.  Bed  load  transport  in  the  lower  chs 
nel,  particularly  at  low  and  normal  river  stage, 
therefore,  considered  to  be  tide  dependent.  ( 
napp-USGS) 
W71-13443 


COMMENTS  ON   SPATIAL  RANDOMNESS 
DENDRITIC  STREAM  CHANNEL  NETWORK 

Northwestern     Univ.,     Evanston,     111.     Dept. 

Geological  Sciences. 

M.  F.  Dacey,  and  W.  C.  Krumbein. 

NTIS,   Springfield,   Va.   22151    as   AD-724  3^, 

$3.00   printed   copy.   Office   of  Naval   Resear 

Geography  Branch  Technical  Report  No  17,  Ap 

1971.  31  p.  1  1  fig,  2  tab,  13  ref.  Contract  N0001 

67-0356-0018. 

Descriptors:     "Streamflow,     "Alluvial     channe 

"Channel    morphology,    "Dendritic,    Spatial   d 

tributions,  Reviews,  Meanders,  "Drainage  patter 

(Geologic). 

Identifiers:  "Stream  networks,  Topology  of  stre; 

networks.  Randomness. 

Shreve's  hypothesis  of  infinite  topological^  ra 
dom  channel  networks  is  in  essential  agreenu 
with  observations  of  topological  properties 
many  stream  networks  by  numerous  worke 
Many  basic  attributes  of  stream  networks  are  sj 
tially  dependent,  such  as  locations  of  sourc< 
distances  between  stream  junctions,  and  angles 
tributary  entrance,  that  are  not  taken  into  accoi 
by  analysis  of  topological  propeties.  In  this  pap' 
the  needs  for  including  spatial  properties  as  well 
topological  properties  of  stream  networks  in  terr; 
analysis  are  emphasized.  The  topological  attribui 
are  invariant  under  stretching  or  distortion  of  t 
space  they  occupy.  Spatially  dependent  attribui 
of  stream  networks  on  the  other  hand,  are  seriou, 
affected  by  stretching  or  distortion.  These  H 
kinds  of  network  attributes  are  illustrate 
(Woodard-USGS) 
W7I-13453 


'REDICTION  ERROR  OF  REGRESSION  ESTI- 
VIATES  OF  STREAMFLOW  CHARAC- 
TERISTICS AT  UNGAGED  SITES, 

Geological  Survey,  Arlington,  Va. 

2.  H.  Hardison. 

3P0,    Washington,    DC    20402    -    Price    $2.75. 

]eological    Survey   Research    1971,   Chapter   C, 

'rofessional  Paper  750-C,  p  C228-C236,  1971.  3 

ig,  5  tab,  7  ref. 


)escriptors:    "Statistical    methods,    *Streamflow 

orecasting,  "Stream  gages,  *Rainfall-runoff  rela- 

lonships,     Regression     analysis,      Hydrographs, 

lydrograph  analysis,  Gaging  stations,  Data  collec- 

10ns,  Hydrologic  data,  Data  processing,  Estimat- 

* 

jentifiers:  Stream  flow  estimating. 

Men  the  time-sampling  error  of  a  streamflow 
haracteristic  that  is  used  in  a  multiple  regression 
ith  basin  characteristics  is  greater  than  the  space- 
lmpling  error  and  when  the  average  interstation 
relation  coefficient  is  less  than  0.25  or  greater 
lan  0.75,  the  average  standard  error  of  prediction 
iffers  by  more  than  20  percent  from  the  standard 
ror  of  estimate  of  the  regression.  Graphs  show 
jw  the  relation  between  average  prediction  error 
id  the  regression  error  can  be  evaluated  for  any 
agression.  A  moderate  increase  in  the  length  of 
cord  a?  the  gaging  stations  used  in  the  regression 
ill  seldom  result  in  an  appreciable  decrease  in  the 
andard  error  of  prediction.  (Knapp-USGS) 
'71-13454 


3REST  SPECIES  AS  INDICATORS  OF 
OODING  IN  THE  LOWER  WHITE  RIVER 
ALLEY,  ARKANSAS, 

sological  Survey,  Little  Rock,  Ark. 

>r  primary  bibliographic  entry  see  Field  021 

171-13469 


EOMORPHOLOGY  OF  UPPER  BASIN 
•ACHES  OF  THE  KOLYMA  RIVER  (Geomor- 
ogiya  basseyna  verkhov'yev  r.  Kolymy), 

;ademiya    Nauk    SSSR,    Novosibirsk.     Institut 

:ologii  i  Geofiziki. 

r  primary  bibliographic  entry  see  Field  02 A 

71-13502 


TERMINATION  OF  CHANNEL   CAPACITY 

REACHES     OF     ASH     AND     BERENDA 

ODGHS      AND      A       REACH       OF      THE 

IOWCHILLA    RIVER,    MADERA    COUNTY 

LIFORNIA, 

ological  Survey,  Menlo  Park,  Calif. 

L.  Bertoldi. 

ological  Survey  Open  file  Report,  1971    61  p  2 

3  tab,  8  ref,  1 1  append. 

icriptors:  "Channel  flow,  "Channel  morpholo- 

"Streamflow,    *Flow   water,    *Open   channel 

f,  California  design  flow,  Rivers,  Floodwater, 

noff,  Hydrologic  data,  Data  collections,  Califor- 

I miners:    "Channel   capacity,    Madera   County 
Nif),  "Chowchilla  River  (Calif). 

■  adequacy  of  reaches  of  Ash  Slough,  Berenda 
-igh,  and  the  Chowchilla  River  to  carry  flood 
'  ases  from  the  proposed  Buchanan  Reservoir  in 
'iera  County,  California  is  evaluated.  The  two 
s  gns  are  distributaries  of  the  Chowchilla  River, 
"■nstream  from  the  proposed   reservoir.  Corn- 
id  water-surface  profiles  based  on  channel  con- 
>ns  in  late    1969,  indicate   that  the  9.2-mile 
h  of  the  Chowchilla  River  upstream  from  the 
sloughs  will  carry  20,000  cfs  within  the  natural 
».   Floodflows  of  6,000   cfs   in   Ash   Slough 
nstream  from  cross  section  40  and  1 0,000  cfs 
<e  reach  upstream  will  cause  overbank  flooding. 
:nda  Slough  can  carry  floodflows  of  2,000  cfs 
nstream  from  State  Highway  1 52  and  4,000  cfs 
ream  from  State  Highway  152.  These  conclu- 
s  are   contingent   on    there    being    no    levee 
res  during  periods  of  high  flow.  The  various 
larges  will  pass  through  bridge  constrictions, 


but  overbank  flooding  will  result  if  debris  should 
lodge  against  the  Southern   Pacific  Co.   railroad 

■  ,cigce,0Ver  Ash  or  Berenda  Sloughs.  (Woodard- 

UaOS). 

W71-13504 

CARRYOVER      STORAGE      REQUIREMENTS 
FOR  RESERVOIR  DESIGN  IN  MISSOURI 

Geological  Survey,  Rolla,  Mo.,  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  08A 

W71-13505 


TSUNAMI-RESPONSES  OF  SAN   PEDRO  BAY 
AND  SHELF,  CALIFORNIA, 

For  primary  bibliographic  entry  see  Field  02L 
W71-13506 


HYDROLOGIC  RECONNAISSANCE         OF 

cSSSS.iSS*  VALLEY'  BOX  ELDER 

Geological  Survey,  Salt  Lake  City,  Utah. 

J.  W.  Hood  and  D.  Price. 

Utah  Department  of  Natural  Resources  Technical 

Publication  No  29,  1970.  54  p,  8  fig,  2  plate    14 

tab,  60  ref,  append. 

Descriptors:  "Water  resources  development 
"Water  supply,  "Water  quality,  "Water  yield,  *U- 
tah,  Surface  waters,  Groundwater,  Hydrologic 
data,  Data  collections,  Precipitation  (Atmospher- 
ic), Runoff,  Aquifers,  Water  wells,  Chemical  analy- 
sis, Water  level  fluctuations,  Hydrology,  Surveys. 
Identifiers:  "Hydrologic  reconnaissance,  "Grouse 
Creek  Valley  (Utah). 

Water  resources  data  for  Grouse  Creek  Valley  in 
Box  Elder  County,  Utah  and  part  of  Nevada  are 
presented.  Precipitation  is  estimated  to  average 
276,000  acre-feet  annually.  All  but  about  1  percent 
of  the  precipitation  ultimately  is  consumed  within 
the  drainage  basin.  The  amount  of  groundwater 
available  annually  for  salvage  from  nonbeneficial 
discharge  is  about  3,000  acre-feet.  The  water  in 
Grouse  Creek  valley  generally  is  of  suitable  chemi- 
cal quality  for  domestic,  stock,  and  irrigation  use. 
The  range  in  dissolved  solids  is  207-1,100  mg/liter. 
In  most  years,  about  2,000  acres  of  land  is  irrigated 
from  streams  and  springs  and  not  all  that  land 
receives  a  full  water  supply.  Wells  have  been  used 
since  1948  to  supplement  other  water  supplies  to  a 
part  of  the  irrigated  land.  Approximately  400  acres 
is  irrigated  from  wells  alone.  The  total  annual 
supply  of  surface  and  groundwater  in  the  valley  is 
estimated  to  be  21,000  acre-feet,  but  the  average 
annual  amount  that  can  be  readily  diverted  is  about 
17,000  acre-feet.  (Woodard-USGS) 
W71-13509 


WIND  WAVE  CHARACTERISTICS  IN  DEEP 
AND  SHALLOW  PARTS  OF  A  BAY, 

V.  A.  Ruthkovskiy. 

Oceanology  (USSR),  Vol  11,  No  l.p  28-35,  1971 

5  fig,  8  ref. 

Descriptors:  "Waves  (Water),  "Ocean  waves, 
"Bays,  Frequency,  Shore  protection,  Statistical 
methods.  Distribution  patterns.  Energy. 

Measurements  were  made  of  wind  wave  elements 
and  of  the  resulting  pressure  at  subsurface  depths 
in  both  the  deep  and  shallow  parts  of  a  bay.  The  ex- 
perimental distribution  of  wave  heights  and  periods 
is  compared  with  the  generalized  probability  func- 
tion. The  transformation  of  the  wind  wave  spec- 
trum with  depth  and  during  wave  propagation  from 
deep  to  shallow  areas  is  analyzed.  The  distribution 
of  surface  wave  heights  and  periods  agrees  well 
with  data  obtained  for  the  oceans  and  seas.  Dis- 
tribution functions  recommended  for  surface 
waves  cannot  be  applied  directly  to  wave  pressures. 
To  use  them  it  is  either  necessary  to  establish  their 
limits  of  applicability  with  respect  to  depth  or  to 
modify  the  function  itself.  As  the  waves  approach 
the  shore,  their  heights  and  periods  decrease,  re- 


WATER  CYCLE— Field  02 
Streamflow  and  Runoff— Group  2E 


gardless  of  whether  their  approach  is  direct  or 
oblique.  Shallow  water  affects  the  transformation 
of  the  spectral  composition  of  surface  waves.  This 
is  manifested  in  the  filtering  out  of  the  long-period 
?Po£oal  comPonents  in  shallow  water.  (Knapp- 
USGS) 
W71-13616 


THE    DETERMINATION   OF   SURFACE   CUR- 
RENTS IN  THE  OCEAN, 

Moscow  State  Univ.  (USSR).  Dept.  of  Geophysics- 

and    Moscow    State    Univ.    (USSR).    Dept     of 

Oceanology. 

G.  V.  Filimonov,  and  M.  I.  Freydlin. 

Oceanology  (USSR),  Vol   11,  No   1,  p   109-112 

1971.  lfig,  1  tab,  6  ref. 

Descriptors:  "Ocean  currents,  "Water  tempera- 
ture, "Distribution  patterns,  "Tracking  techniques 
Tracers,  Data  processing,  Data  collections,  Current 
meters. 

A  method  is  proposed  for  determining  ocean  sur- 
face currents  based  on  observations  of  the  space- 
time  variability  of  surface  temperatures.  The 
method  is  based  on  the  study  of  the  dynamics  of 
temperature  inhomogeneities,  which  act  as 
'tracers'.  The  relative  simplicity  with  which  the 
required  initial  data  can  be  obtained  permits  chart- 
ing the  currents  over  large  areas  and  studying  their 
temporal  variability.  (Knapp-USGS) 
W71-13621 


THE    PHYSICAL    OCEANOGRAPHY    OF   THE 
NEW  YORK  BIGHT, 

New  York  Univ.,  Bronx. 

For  primary  bibliographic  entry  see  Field  05B 

W7 1-13625 


INTERRELATIONSHIP  OF  SURFACE  AND 
SUBSURFACE  FLOW  IN  THE  NISHNABOTNA 
DRAINAGE  BASIN, 

Iowa  State   Univ.,   Ames;   and  Texaco,   Inc.,   Ft. 

Wayne,  Iowa. 

For  primary  bibliographic  entry  see  Field  02F 

W71-I3655 


MECHANICS  OF  SHEET  FLOW  UNDER  SIMU- 
LATED RAINFALL, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering 
YongNam  Yoon,  and  H.  G.  Wenzel,  Jr. 
ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY-9,  Paper  8373,  p  1367-1386 
September    1971.   8   fig,    1    tab,  22   ref,  append' 
OWRRB-018-ILL(4).  PP 

Descriptors:  "Sheet  flow,  "Rainfall-runoff  relation- 
ships, "Simulated  rainfall,  "Turbulence,  Rainfall 
intensity,  Time  series  analysis,  Fourier  analysis, 
Erosion,  Roughness  (Hydraulic),  Overland  flowi 
Hydraulic  models. 

Friction  factors  for  spatially  varied  sheet  flow  with 
rainfall  on  a  hydraulically  smooth  surface  were  ob- 
tained from  both  surface  profile  and  hot  film  sur- 
face probe  measurements.  The  results  are 
presented  in  the  form  f  —  C/R,  in  which  C  in- 
creases with  rainfall  intensity  and  surface  slope.  A 
two  part  velocity  profile  mathematical  model  based 
on  von  Karman's  similarity  hypothesis  is  correlated 
with  hot  film  measurements.  Relative  longitudinal 
turbulence  intensity  profiles  with  rainfall  are 
characterized  by  a  sharp  increase  in  relative  inten- 
sity near  the  surface  and  a  general  increase 
throughout  the  depth  with  increasing  rainfall.  Tur- 
bulent energy  spectral  analyses  indicate  that  the 
rainfall  causes  a  shift  of  the  energy  content  to 
higher  frequencies  than  for  the  case  of  uniform 
flow  at  the  same  Reynolds  number.  (KnapD-USGS) 
W71-13798  PP  ' 


TURBULENT  STRUCTURE  IN  A  TWO-DIMEN- 
SIONAL JET, 

Wisconsin     Univ.,     Madison.     Water     Resources 
Center. 


Field  02— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


For  primary  bibliographic  entry  see  Field  08 A. 
W7 1-1 3804 


COMPUTER  PROGRAM  FOR  STATISTICAL 
ANALYSIS  OF  ANNUAL  FLOOD  DATA  BY  THE 
LOG-PEARSON  TYPE  III  METHOD, 

Minnesota  Univ.,  St.  Paul.  Water  Resources 
Research  Center. 

C.  Edward  Bowers,  A.  F.  Pabst,  and  S.  P.  Larson. 
Available  from  the  National  Technical  Information 
Service  as  PB-203  422,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Minnesota  Water  Resources 
Research  Center,  St.  Paul,  Bulletin  39,  July  1971. 
26  p,  16  fig,  4  ref.  OWRR  A-020-MINN  (2). 

Descriptors:  *  Floods,  'Computer  programs, 
♦Statistical  methods,  Maximum  probable  flood, 
Minnesota. 

Identifiers:  *  Log-Pearson  Type  III  method,  *  Flood 
flow  frequencies,  'Fortran  IV  language,  Recur- 
rence interval,  Mean  annual  flood,  Gumble  dis- 
tribution, Log-normal  distribution,  Skewness  coef- 
ficient, Standard  deviation. 

The  Federal  Water  Resources  Council  has  recom- 
mended the  adoption  of  the  log-Pearson  Type  III 
method  of  establishing  flood  flow  frequencies.  The 
computer  program  developed  in  this  study  was 
written  in  Fortran  IV  language  to  facilitate  log- 
Pearson  Type  III  method  computations.  Annual 
floods  are  sorted  in  decreasing  magnitude  and  then 
logarithms,  mean,  standard  deviation  and  skewness 
of  the  logarithms  are  computed.  The  magnitude  of 
the  100,  50,  etc.,  year  flood  are  determined  with 
the  aid  of  tables.  The  initial  computer  printout  con- 
sists of  sorted  values  of  the  floods,  empirical  values 
of  recurrence  interval  and  probability,  and  the 
logarithms  of  the  floods.  Application  of  the  method 
to  selected  streams  in  the  United  States  indicates 
that  difficulties  may  be  encountered  when  a  given 
set  of  data  contains  one  or  more  very  low  floods  or 
outliers.  The  log-Pearson  Type  HI  distribution  ap- 
pears to  have  a  substantial  advantage  over  the 
Gumble  and  log-normal  distributions  that  have 
been  used  for  flood  frequency  analysis  because  it 
can  be  used  for  data  having  either  a  plus  or  a  minus 
skewness.  Also,  it  reduces  to  the  log-normal  dis- 
tribution for  zero  skewness  where  the  data  fit  this 
distribution.  However,  it  will  require  a  data  screen- 
ing procedure  and  sufficient  use  to  indicate  desira- 
ble restrictions  on  skewness  values  for  short 
records  and  perhaps  for  various  regions.  (Walton- 
Minnesota) 
W7 1-13805 


MODELING  THE  INFILTRATION  COM- 
PONENT OF  THE  RAINFALL-RUNOFF 
PROCESS, 

Minnesota    Univ.,    St.    Paul.     Water    Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02G. 

W71-I3806 


WATER  TEMPERATURES  OF  CALIFORNIA 
STREAMS,  SAN  FRANCISCO  BAY  SUBRE- 
GION, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07C. 

W7I-I3825 


WATER-QUALITY  AND  QUANTITY  DATA, 
EAST  FORK  KAWEAH  RIVER  BASIN, 
CALIFORNIA,  1969, 

Geological  Survey,  Menlo  Park,  Calif. 

W  W.  Dean. 

Geological  Survey  Open-file  Report,  June  3,  1971. 

29  p,  5  fig,  8  tab,  2  ref. 

Descriptors:  *Streamflow,  *Water  quality,  'Sedi- 
ment transport,  'Hydrologic  data,  'California, 
Data  collections.  Stream  gages.  Flow  measure- 
ment, Runoff,  Chemical  analysis,  Construction, 
Parks,  Recreation  facilities,  River  basin  develop- 
ment 
Identifiers:  'Fast  Fork  Kawcah  River  Basin  (Calif). 


Water-quality  and  quantity  data  are  presented  for 
the  East  Fork  Kawaeh  River  basin  in  California  for 
the  1969  water  year  (October  1,  1968  to  Sep- 
tember 30,  1969).  The  basin  is  a  95-square  mile 
area  in  the  southern  Sierra  Nevada  ranging  in  al- 
titude from  1,280  to  12,432  feet.  Monitoring  will 
be  continued  during  construction  of  proposed 
resort  facilities  and  access  highways,  and  during 
subsequent  operation  of  these  facilities.  The 
records  obtained  should  permit  detection  of  man- 
made  changes  and  guide  corrective  action.  Storms 
culminating  on  January  18,  January  25,  and 
February  24,  1969,  brought  heavy  rains  to  the 
lower  part  of  the  East  Fork  Kaweah  River  basin  and 
record-breaking  snow  at  higher  altitudes.  A  peak 
flow  of  4,700  cfs  occurred  January  25,  1969,  at  the 
downstream  recording  station  on  East  Fork 
Kaweah  River  near  Three  Rivers.  Snowpack  melt- 
ing began  at  lower  altitudes  in  late  March  and  cul- 
minated with  the  greatest  monthly  runoff  of  record 
for  the  East  Fork  Kaweah  River  in  May  and  June 
1969.  Concentrations  of  dissolved  solids  ranged 
from  19  to  141  mg/1.  Hardness  ranged  from  soft  to 
moderately  hard.  Dissolved  oxygen  ranged  from 
7.6  to  13.6  mg/1.  Most  sediment  concentrations 
were  less  than  25  mg/1,  indicating  that  little  sedi- 
ment is  produced  under  present  conditions. 
(Woodard-USGS) 
W71-13843 


DRAINAGE  AREA  OF  LOUISIANA  STREAMS, 

Geological    Survey,    Baton     Rouge,    La.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-13848 


WATER-RESOURCES  APPRAISAL  OF  AN- 
TELOPE VALLEY  AND  EAST  WALKER  AREA, 
NEVADA  AND  CALIFORNIA, 

Geological  Survey,  Carson  City,  Nev. 

PA.  Glancy. 

Nevada    Division    of    Water    Resources,    Water 

Resources-Reconnaissance  Series  Report  53,  1 97 1 . 

69  p,  6  fig,  1  plate,  2  photo,  20  tab,  28  ref. 

Descriptors:  'Water  resources  development,  'Sur- 
face waters,  'Groundwater,  'California,  'Nevada, 
Reviews,  Water  supply.  Water  yield,  Water  quality, 
Aquifer  characteristics,  Water  users,  Streamflow, 
Runoff,  Water  wells,  Hydrogeology,  Surface- 
groundwater  relationships,  Water  balance. 

Data  concerning  water  resources  in  parts  of 
Nevada  and  California  are  presented.  The  study 
area  includes  Antelope  Valley,  with  particular 
respect  to  the  Nevada  part,  along  the  West  Walker 
River  and  that  part  of  the  East  Walker  River 
drainage  between  Bridgeport  Reservoir  and  Mason 
Valley.  About  985  square  miles  are  included.  The 
East  and  West  Walker  Rivers  are  the  dominant 
hydrologic  features  of  their  respective  areas  or  val- 
leys. Water  enters  Antelope  Valley  by  precipitation 
within  the  valley,  as  streamflow,  and  groundwater 
from  upstream.  It  leaves  by  evaporation,  transpira- 
tion, including  both  natural  plants  and  crops,  and 
by  streamflow  of  the  West  Walker  River.  Small 
amounts  are  consumed  by  man  and  animals.  Most 
crop  irrigation  in  the  East  Walker  area  utilizes 
diverted  streamflow,  whereas  both  groundwater 
and  surface-water  irrigation  occur  in  Antelope  Val- 
ley. Groundwater,  including  springflow,  furnishes 
most  of  the  domestic  and  livestock  water  in  both 
Antelope  Valley  and  the  East  Walker  area.  Most 
surface  and  groundwaters  in  the  area  are  of  good 
chemical  quality  Specific  conductances  of  sam- 
pled waters  range  from  62  to  500  micromhos. 
(Woodard-USGS) 
W7I-13850 


ATMOSPHERIC  EFFECTS  ON  INFRARED 
MULTISPECTRAL  SENSING  OF  SEA-SUR- 
FACE TEMPERATURE  FROM  SPACE, 

Michigan  Univ.,  Ann  Arbor.  Willow  Run  Labs. 
For  primary  bibliographic  entry  see  Field  07B. 
W71-I385I 


WATER    RESOURCES    Of    NORTH-CENT!  L 
OAHU,  HAWAII, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02F. 

W7I-I3855 


UPPER  RIFLE  RIVER  BASIN  NORTHEASTIN 
LOWER  MICHIGAN, 

Geological  Survey,  Lansing,  Mich. 
R.  L.  Knutilla,  F.  R.  Twenter,  and  R  W  Larson 
Geological  Survey  Water  Information  Series  > 
port  1 ,  197 1 .  66  p,  64  fig,  8  tab,  20  ref 

Descriptors:      'Water      resources     developn  t, 

'Michigan,  'Water  supply,  'Water  quality,   *. 

face     waters,    Groundwater,     Hydrologic    c;  &, 

Streamflow,  Runoff,  Aquifer  characteristics,  W  * 

yield,    Hydrologic    data,    Flow    rates,    Water  4 

management. 

Identifiers:  'Upper  Rifle  River  Basin  (Mich). 

The  upper  Rifle  River  Basin  covers  an  area  of  7 
square  miles  in  the  northeastern  part  of  Michig  '» 
Lower  Peninsula.  Streamflow  from  the  t  a 
averages  140  cfs.  Of  this  amount,  about  103  c  ■ 
derived  from  groundwater  sources  and  37  cfs  I  ■ 
overland  runoff.  About  46  cfs  reaches  the  t  ■ 
from  areas  north  and  west  of  the  basin's  ti  >- 
graphic  divide.  Groundwater  supplies  are  obta  a 
primarily  from  glacial  deposits.  More  than  500  I- 
lion  gallons  of  water  are  stored  in  these  depc  i. 
Much  of  this  water  is  under  artesian  pressure-r.  i- 
sure  often  found  to  be  adequate  to  su  y 
household  needs  without  the  use  of  pui  i. 
Bedrock  deposits  are  of  minor  importance  a 
source  for  water  supply.  Most  wells  in  bedi  > 
yield  highly  mineralized  water.  In  contrast,  » i 
from  glacial  deposits,  as  well  as  from  lakes  d 
streams,  is  of  good  chemical  quality.  (USGS) 
W71-13859 


PROBLEMS  IN  THE  TRANSFORMATION  f 
RIVER  SYSTEMS  (Problemy  preobrazova  I 
rechnykh  sistem). 

For  primary  bibliographic  entry  see  Field  04A. 
W7 1-13862 


TRIBUTARY  INFLOW  OF  BIOGENOUS  S- 
STANCES  TO  THE  MOZHAYSK  RESERVE 
(Stok  biogennykh  veshchestv  po  pritokam  v  V.- 
bayskoye  vodokhranilishche), 

Moscow  State  Univ.  (USSR).  Chair  of  Hydrolo) 

M.  A.  Khrustaleva. 

Vestnik     Moskovskogo    Universiteta,    Seriya  >, 

Geografiya,  No  3,  p  95-97,  May-June  197 1.4  to  I 

ref. 

Descriptors:      'Runoff,      'Inflow,      'Tributa  ., 

'Reservoirs,  Discharge  (Water),  Seasonal,  Flo-. 

Precipitation      (Atmospheric),     Nitrogen,     1 1, 

Phosphorus. 

Identifiers:    'USSR,    Moscow    Oblast,    Mozh;k 

Reservoir,  Moscow  River,  Lusyanka  River,  Koli 

River,  Biogenous  substances,  Silicon. 

The  influx  of  mineral  nitrogen,  phosphorus,  silii  . 
and  iron  to  the  Mozhaysk  Reservoir  (Mos>» 
Oblast)  was  examined  on  the  basis  of  their  con  t 
in  the  Moscow,  Lusyanka  and  Koloch'  Riv.. 
which  feed  the  reservoir.  The  total  annual  tribu  > 
inflow  of  these  biogenous  substances  to  the  re  - 
voir  depends  upon  three  factors:  ( 1 )  the  w  r 
discharge  of  the  tributaries;  (2)  the  amount  ol  - 
mospheric  precipitation;  and  (3)  the  concentra  i 
of  these  elements  in  the  river  waters.  Seasd 
variations  in  the  total  content  of  these  elements  - 
tering  the  reservoir  depend  upon  the  volume  ol  ■ 
noff  of  the  tributaries.  The  maximum  amoun  f 
biogenous  substances  in  the  tributary  flow  was  ■ 
served  during  the  period  of  spring  floods;  minin  l 
concentrations  occurred  during  all  other  season  I 
the  year.  The  amount  of  biogenous  substai  I 
flowing  into  the  reservoir  in  1968  from  all  tie 
tributaries  was  8,620  metric  tons  and  the  ami  < 
discharged  in  the  tail  water  channel  of  I 
hydroelectric  power  station  was  3,934  metric  t 
(Josefson-USGS) 
W7 1-13867 
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ORECASTING      THE      RUNOFF      OF      THE 

ENISEY  RIVER  AT  KYZYL  FOR  A  SPRING- 

I'MMER  PERIOD  (Prognoz  stoka  r.  Yenisey  u  g. 

ml  za  vesenne-letniy  period), 

loscow  State  Univ.  (USSR).  Chair  of  Hydrology. 

or  primary  bibliographic  entry  see  Field  04A 

'71-13869 


NERGY  LOSS  ANALYSIS  FOR  OPEN  CHAN- 
EL EXPANSIONS, 

olorado  State  Univ.,  Fort  Collins.  Coll.  of  En- 

neering. 

>r  primary  bibliographic  entry  see  Field  08B 

71-13915 


OW     VISUALIZATION      IN      TURBULENT 
3UNDARY  LAYERS, 

jng  Kong  Univ.  Dept.  of  Mechanical  Engineer- 
S- 
ir primary  bibliographic  entry  see  Field  08B 
'1-13917 


OODS  OF  DECEMBER  1964  AND  JANUARY 
65  IN  THE  FAR  WESTERN  STATES,  PART  2 
REAMFLOW  AND  SEDIMENT  DATA, 

^logical  Survey,  Washington,  DC. 

r  primary  bibliographic  entry  see  Field  07C 

71-13922 


?.  Groundwater 


RVEY  OF  Sr87/Sr86   RATIOS   IN  STREAM 
D  GROUND  WATERS  OF  OHIO, 

So  State    Univ.,   Columbus.    Water   Resources 

nter. 

il  Pushkar. 

kibble  from  the  National  Technical  Information 
■  vice  as  PB-202  987,  $3.00  in  paper  copy,  $0  95 
I  microfiche.  Project  Completion  Report  No 
■!  X,  Ohio  Water  Resources  Center,  Ohio  State 
I  versity,  Columbus,  June  1 97 1 .  23  p,  6  ref  4  tab 

?.  OWRR  A-020-OHIO  ( 1 ).  F 

Icnptors:  *Groundwater  movement,  *Tracers 
'ater  sources,  Streams,  Groundwater' 
jlrogeology,  Ohio,  Analytical  techniques 
ontium  radioisotopes. 
I  Hifiers:  Mass  spectrometry,  *Strontium  isotope 
1  >.  Sr87/Sr86  ratio,  *  Water  origins. 

Altai  of  19  Ohio  stream  and  ground  waters  were 
ipled  and  analyzed  for  total  Sr  and  Sr87/Sr86 
a  >pic  ratios  in  an  attempt  to  evaluate  the  poten- 
ti usefulness  of  the  Sr87/Sr86  ratio  as  a  tracer  of 
«|=r  origin.  Samples  were  collected  in  order  to 
Pitie  a  wide  geographic  distribution  and  a 
my  of  contacted  lithologies.  The  measured 
a  /M86  ratios  range  from  about  0.708  to  0.713 

*  the  higher  ratios  occurring  in  eastern  Ohio  and 
fower  ratios  in  the  west.  It  is  felt  that  this  trend 

*  cts  the  change  in  the  dominant  lithology  of  the 
rozoic  sediments  across  Ohio.  In  the  east  clastic 
»nents  predominate,  whereas  in  the  west 
fetone  becomes  a  more  important  component 
mi*  sedimentary  sequence.  Most  limestones  of 
£/c°£  age   or   y°unger   are    known    to    have 

*  u  ratlOS  of  ^Proximately  0.708,  whereas 
t%ole  a  *'de  ran8e  °f  higher  values.  Thus  the 

r:'^r«6  ratios  in  western  Ohio  may  reflect  the 
>r  er  proportion  of  limestone  in  the  sedimentary 
°nn  in  this  area.  It  is  felt  that  the  demonstrated 
abil.ty  of  the  Sr87/Sr86  ratio  in  Ohio  waters 
■  apparent  dependence  on  lithology  in  the 
*•  ling  areas,  are  sufficiently  encouraging  to  war- 

*  urther  study  of  the  application  of  this  parame- 
«  a  tracer  in  water  studies 

"13169 


Available  from  the  National  Technical  Information 
Service  as  PB-202  988,  $3.00  in  paper  copy  $0  95 
lL,Tu°  w  Completion  Report,  Mississippi 
State  University,  College,  July  1971.  14  p  2  fie  1 
tab,  3  ref.  OWRR  A-048-MISS  ( I ).  P         8' 

Descriptors:     'Perched     water,     'Groundwater 
Seismology,  Mississippi,  Sand,  'Clays,  'Velocity 
Identifiers:    Lafayette    County    (Miss),    'In    situ 
velocities. 

Seismic  refraction  measurements  of  sand  and  clav 
strata  in  the  vicinity  of  the  Wilcox-Claiborne 
(Eocene)  contact  in  Northern  Lafayette  County 
Mississippi,  have  been  used  as  a  basis  of  delineation 
of  the  areal  extent  of  a  perched  water  table.  Insitu 
velocities  of  relatively  pure  sand  or  pure  clay  strata 
have  similar  velocities;  however,  insitu  velocities 
increased  with  moisture  or  water  content  and 
decreasing  sorting  coefficient.  Velocities  decreased 
with  porosity  and  weathering.  The  perched  water 
table  was  capped  with  a  low  velocity  zone,  between 
the  overlying  clay  stratum  and  the  underlying  satu- 
rated sands.  Upper  and  lower  bounds  of  the  veloci- 
ties in  the  unsaturated  upper  zone  of  the  water 
bearing  sand  allowed  calculation  of  the  thickness  of 
the  low  velocity  layer,  and  the  surface  of  the 
perched  water  table  was  mapped.  The  maximum 
hydraulic  head  of  the  Lambert  Springs  site  was 

wTTn  170  dUring  the  wettest  season  of  the  year- 


HYDROGEOLOGY  OF  THE  USSR.  VOLUME 
16:  THE  WEST  SIBERIAN  PLAIN 
(Gidrogeologiya  SSSR:  Tom  XVI:  Zapadno-Sibir- 
skaya  ravnina), 

All-Union  Scientific  Research  Inst,  of  Hydrogeolo- 
gy and  Engineering  Geology,  Moscow  (USSR) 
V.  A.  Nudner. 
lzdatel'stvo  'Nedra',  Moscow,  1970.  368  p. 

Descriptors:  'Hydrogeology,  'Engineering  geolo- 
gy, 'Geologic  investigations,  'Geology,  'Ground- 
water, Aquifers  Geologic  formations,  Structural 
geology,  Topography,  Orography,  Hydrography, 
Permafrost,  Water  supply,  Water  chemistry 
Mineral  water,  Thermal  water,  Natural  resources 
Irrigated  land,  Drainage,  Climatic  data 
Identifiers:  'USSR,  West  Siberian  Plain,  Tyumen' 
Oblast,  Omsk  Oblast,  Novosibirsk  Oblast,  Tomsk 
Oblast,  Regionalization,  Balneology,  Mineraliza- 
tion. 

This  volume  of  the  series    Hydrogeology  of  the 
USSR'  is  devoted  to  a  study  of  the  hydrogeological 
and  engineering-geological  conditions  of  the  Tyu- 
men',   Omsk,    Novosibirsk    and    Tomsk    Oblasts 
which  represent  a  large  area  of  the  West  Siberian 
Plain  and  include  the  eastern  slopes  of  the  Polar 
Urals,  and  the  northern  part  of  the  Sayan-Altay 
fold  system.  Particular  attention  is  paid  to  the  huge 
artesian  basin,  formed  within  the  West  Siberian 
Plain,  where  two  hydrogeological  levels  (upper  and 
lower)   and   five   hydrogeological   complexes  are 
identified.  The  hydrogeological  characteristics  of 
the  basin,  including  its  oil  and  gas  deposits  and  ir- 
rigated and  drained  lands,  are  examined  from  the 
standpoint     of    utilizing     the     vast     groundwater 
resources  of  the  area  to  satisfy  the  needs  of  the  na- 
tional economy.  The  division  of  the  area  into  10  en- 
gineering-geological regions  is  based  on  a  study  of 
( I )  the  geological  structure,  (2)  the  nature  of  the 
relief,  and  (3)  the  engineering-geological  character 
of   the    rock    formations.    Other    hydrogeological 
aspects  examined  include  (I)  the  distribution  of 
balneological  resources  (mineral  waters,  mineral 
and   mud   lakes);   (2)   the   utilization   of  thermal 
waters  in  the  national  economy;  and  (3)  the  cor- 
relation of  groundwater  occurrence  with  the  occur- 
rence of  natural  resources.  (Josefson-USGS) 
W71-I3302 


)(:krr^EISM1C  REFRACTION  MAPPING 
llissippi  ER    TABLES'    NORTHERN 

■Jaippi    State    Univ.,    State    College.    Water 
e  irces  Research  Inst. 
r(-  Followill 


WATER  CYCLE— Field  02 
Groundwater — Group  2F 

lzdatel'stvo  'Nedra',  Moscow,  1970.  472  p. 

Descriptors:  'Hydrogeology,  'Engineering  geolo- 
gy, 'Structural  geology,  'Groundwater 
Geomorphology,  Hydrography,  Groundwater 
recharge,  Aquifers,  Water  chemistry,  Thermal 
water,  Mineral  water.  Connate  water,  Confined 
water,  Mud  Irrigated  land,  Soils,  Vegetation, 
Stratigraphy,  Climatic  data,  Pollution  abatement 
Identifiers.  'USSR,  'Kazakhstan,  Alma-Ata 
Oblast,  Dzhambul  Oblast,  Chimkent  Oblast  Kzyl- 
Orda  Oblast,  Tectonics,  Regionalization, 
Mineralization,  Artesian  basins. 

™'!olume  in  the  series  'Hydrogeology  of  the 
UbbK  examines  the  hydrogeological  and  engineer- 
ing-geological conditions  in  the  vast  and  geologi- 
cally complex  area  of  Southern  Kazakhstan,  which 
includes  the  Alma-Ata,  Dzhambul,  Chimkent  and 
Kzyl-Orda  Oblasts  covering  an  area  of  755,000  sq 
km.  The  hydrogeological  division  of  the  area  into 
1 1  regions,  which  are  basin  systems  of  interstitial 
and  artesian  waters,  is  based  on  the  structural  fea- 
tures that  best  describe  the  formation  and  distribu- 
tion of  groundwaters.  The  engineering-geological 
division  of  Southern  Kazakhstan  into  1  1  regions  is 
based  on  the  structural-tetonic  features  of  the  area 
The  engineering-geological  regions  identified  are 

(I)  the  Turgayskiy  depression;  (2)  the  Severo- 
Kyzylkum  syneclise;  (3)  the  Chu  depression  (4) 
the  Karatau  anticlinorium;  (5)  the  Talasskiy  and 
Ugamskiy  anticlinoria;  (6)  the  Ketmcn'  and  Trans- 
Ih  anticlinoria;  (7)  the  Chu-lli  anticlinorium  (8) 
the  Hi  depression;  (9)  the  Dzhungarskiy  anticlinori- 
um;  (10)   the   Alakul'-Balkhash   depression;  and 

(II)  the  Severo-Balkhash  synclinorium.  Other 
aspects  of  the  hydrogeology  of  the  area  examined 
include  (1)  the  hydrogeological  conditions  of 
mineral  deposits;  (2)  the  hydrogeological  condi- 
tions of  irrigated  lands;  ( 3 )  the  importance  of  ther- 
mal waters  to  heat  and  power  supplies;  (4)  the  dis- 
tribution of  mineral  waters  and  medicinal  muds; 
and  (5)  the  abatement  or  prevention  of  ground- 

ni™, contamination  and  depletion.  (Josefson- 
UaOb) 

W7I-13303 


HYDROGEOLOGY  OF  THE  USSR,  VOLUME 
36:  SOUTHERN  KAZAKHSTAN  (Gidrogeologiya 
SSSR.  Tom  XXXVI:  Yuzhnyy  Kazakhstan). 

All-Union  Scientific  Research  Inst,  of  Hydrogeolo- 
gy and  Engineering  Geology,  Moscow  ( USSR ). 
V.  I.  Dmitrovskiy. 
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DISTRIBUTION  OF  BROMINE  AND  IODINE  IN 
GROUNDWATER  OF  THE  SOUTHERN 
TIMANS  (Raspredeleniye  broma  i  ioda  v  podzem- 
nykh  vodakh  Yuzhnogo  Timana), 

Akademiya      Nauk      SSR,      Syktyvkar,      Institut 

Geologii. 

V.  Ya.  Krivosheyev. 

Akademiya  Nauk  SSSR  Doklady,  Vol  193   no  2  d 

441-444,  1970.  4  fig,  2  tab,  2  ref. 

Descriptors:  'Geochemistry,  'Groundwater 
Hydrogeology,  Water  analysis.  Water  quality 
Salinity,  Calcium.  Aquifers. 

Identifiers:  'USSR.  'Bromine.  'Iodine  Komi 
ASSR,  Timans,  Pechora  Basin,  Water  exchange 
Mineralization.  ' 

Bromine  and  iodine  are  fairly  widespread  in 
groundwater  of  the  southern  Timans  and  the 
southern  part  of  the  Pechora  Basin  (Komi  ASSR) 
In  many  places  the  bromine  concentration  is  high 
enough  to  be  commercially  valuable.  The  bromine 
content  depends  upon  the  following  factors:  ( 1  ) 
chemical  composition  of  water;  (2)  salinity  of 
groundwater;  (3)  calcium  content;  (4)  degree  of  al- 
teration of  water;  (5)  depth  of  groundwater;  and 
(6)  intensity  of  water  exchange.  The  iodine  content 
in  groundwater  of  aquifers  of  the  southern  part  of 
the  Pechora  artesian  basin  is  very  low  and  in  most 
cases  does  not  exceed  5  to  7  mg/liter.  The  relation- 
ship between  the  iodine  content  of  groundwater 
and  its  composition,  salinity  and  depth  appears  to 
be  very  weak.  The  distribution  of  iodine  in  ground- 
water of  the  region  is  very  nonuniform  owing  to  the 
hydrogeologic  complexity  of  the  southern  Timans 
(presence  of  faults  and  flexures,  multiplicity  of 
structures  and  other  factors).  (Josefson-USGS) 


Field  02-WATER  CYCLE 
Group  2F— Groundwater 

A  DEVICE  FOR  MEASURING  DOWN-HOLE 
PRESSURES  AND  FOR  SAMPLING  FLUIDS  IN 
GEOTHERMAL  WELLS, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-134S7 


A  DEVICE  FOR  COLLECTING  DOWN-HOLE 
WATER  AND  GAS  SAMPLES  IN  GEOTHER- 
MAL WELLS, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-13458 


CARBONATE  EQUILIBRIA  DISTRIBUTION 
AND  ITS  RELATION  TO  AN  AREA  OF  HIGH 
GROUND-WATER  YIELD  IN  NORTHWEST 
OHIO, 

Geological  Survey,  Columbus,  Ohio. 

For  primary  bibliographic  entry  see  Field  02K. 

W7 1-13462 


A  METHOD  FOR  ESTIMATING  EFFECTIVE 
POROSITY  IN  A  RUBBLE  CHIMNEY  FORMED 
BY  AN  UNDERGROUND  NUCLEAR  EXPLO- 
SION, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-13463 


GEOLOGY  AND  GROUND-WATER 

RESOURCES  OF  GRANBY,  MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 
W.  F.  Althoff. 

Massachusetts  University  Water  Resources 
Research  Center  Report,  1970.  170  p,  18  fig,  7 
plate,  4  tab,  53  ref,  7  append.  OWRR  BO  1 1 -MASS 
(5). 

Descriptors:  "Hydrogeology,  *Aquifers,  *Water 
quality,  *Massachusetts,  *Water  yield,  Glacial 
drift,  Urbanization,  Fractures  (Geology),  Ground- 
water basins,  Aquifer  characteristics,  Data  collec- 
tions, Hydrologic  data,  Water  pollution  sources. 
Identifiers:  "Granby  (Mass). 

Basic  hydrogeological  information  is  compiled  for 
the  bedrock  and  surficial  aquifers  underlying  the 
Granby,  Mass.,  area.  Hydrogeological  studies  in- 
clude bedrock  topography,  thickness  of  the  overly- 
ing surficial  blanket,  surficial  (glacial)  deposits, 
and  the  general  pattern  of  groundwater  movement. 
A  generalized  soils  map,  showing  correlation  with 
the  underlying  geology,  identifies  favorable  areas 
for  septic  tank  systems.  Partial  chemical  analyses 
define  the  chemical  character  of  water  in  the  heavi- 
ly-developed bedrock  aquifer  and  in  the  relatively 
undeveloped,  but  potentially  productive,  surficial 
aquifers.  Sanitary  analyses  of  groundwater  for 
coliform  bacteria,  chlorides,  and  the  combined 
forms  of  nitrogen  demonstrate  the  effects  of  mu- 
nicipal growth.  The  metamorphic  bedrock  aquifers 
yield  about  1 0  gpm  from  joints  and  other  fractures. 
Triassic  sedimentary  rocks  furnish  larger  supplies, 
ranging  from  2  to  40  gpm  and  averaging  12  gpm. 
The  stratified  drift  deposits  are  capable  of  yielding 
moderate  supplies.  Some  delta  deposits  may  also 
supply  moderate  yields.  Wastewaters  discharged 
from  domestic  septic  tank  sewage  systems  pollute 
waters  in  both  bedrock  and  unconsolidated 
aquifers.  Till  deposits  have  low  permeability,  and 
therefore  generally  are  unfavorable  for  septic 
tanks.  Pumpage  of  groundwater  is  wholly  for 
domestic  purposes  and  averaged  about  0.25  million 
gallons  per  day  in  1969.  The  estimated  average  an- 
nual use  of  groundwater  in  the  area  is  only  about 
2%  of  the  total  recharge.  (Knapp-USGS) 
W7  I- 13480 


THE  MAIN  GENETIC  TYPES  OF  THE  EARTH'S 
<  KIM    MINERAL  WATERS  AND  THEIR  DIS- 
TRIBUTION IN  THEU.S.S.K., 
V  V.  Ivanov,  L.  N.  Barabanov,  and  G  N 
Plotnikova 


Proceedings  of  Symposium  II  on  Genesis  of 
Mineral  and  Thermal  waters,  Vol  17,  Report  of 
23rd  Session  of  International  Geological  Congress, 
1 968,  Academia  Prague,  p  33-39,  1968.  I  tab. 

Descriptors:  *Mineral  water,  *Hydrogeology, 
•Subsurface  waters,  *Magmatic  water,  "Meteoric 
water,  Water  vapor,  Gases,  Hydrologic  cycle, 
Water  properties,  Thermal  water,  Sedimentary 
rocks,  Basalts,  Crystalline  rocks,  Lava,  Pumice, 
Metamorphic  rocks,  Igneous  rocks,  Faults  (Geolo- 
gy), Land  subsidence,  Seismology,  Earthquakes, 
Quaternary  period,  Recent  epoch. 

Mineral  waters  of  various  chemical  composition 
and  origin  constitute  the  underground  hydro- 
sphere. Mineral  waters  in  the  upper  three  layers  of 
the  earth's  crust  are  discussed.  These  areas  are  dif- 
ferentiated into:  ( A )  Areas  free  of  recent  magmatic 
processes;  (B)  Areas  of  young  abyssal  magmatic 
and  thermometamorphic  phenomena;  and  (C) 
Areas  of  contemporary  active  volcanism.  Within 
these  three  areas  definite  genetic  types  of  mineral 
waters  with  different  composition  are  formed. 
Some  types  cannot  be  formed  under  natural  condi- 
tions. (Glasby-USGS). 
W71-1348I 


THE  COMMON  FEATURES  OF  THE  GENESIS 
OF  MINERAL  WATERS  IN  THE  NW  PART  OF 
THE  BOHEMIAN  MASSIF, 

G.  Kacura. 

Proceedings  of  Symposium  II  on  Genesis  of 
Mineral  and  Thermal  waters,  Vo)  17,  Report  of 
23rd  Session  of  International  Geological  Congress, 
1968,  Academia  Prague,  p  41-44,  1968.  1  fig,  5  ref. 

Descriptors:  "Hydrogeology,  "Geohydrologic 
units,  "Thermal  springs,  *Mineral  waters,  ♦Per- 
colating water,  "Subsurface  waters.  Confined 
water,  Hot  springs,  Granites,  Crystalline  rocks, 
Sedimentary  rocks,  Metamorphic  rocks,  Rock  pro- 
perties, Coal  mines.  Strip  mines,  Strip  mine  wastes. 
Soil  conservation,  Water  conservation,  Soil  ero- 
sion, Sediments,  Mud,  Loam,  Marl. 

Genetic  features  related  to  thermal  mineral  springs 
originating  in  the  granite  basement  of  the 
northwestern  Bohemian  Massif  are  discussed. 
Overlying  basin  sediments  from  which  these  springs 
issue  consist  of  impermeable  loams  and  marls  that 
form  a  confining  stratum  over  the  principle 
aquifers.  Hydrogeological  conditions  were  studied 
to  determine  what  protective  measures  could  be 
employed  to  protect  the  piezometric  surface  from 
the  danger  of  future  coal  mining  operations. 
(Glasby-USGS) 
W71-13482 


GENESIS  OF  MINERAL  WATERS  IN  THE 
TIBERIAS-DEAD  SEA-ARAVA  RIFT  VALLEY, 
ISRAEL, 

E  Mazor. 

Proceedings    of    Symposium    II    on    Genesis    of 

Mineral  and  Thermal  waters,  Vol   17,  Report  of 

23rd  Session  of  International  Geological  Congress, 

1968,  Academia  Prague,  p  65-80,  1968.  6  fig,  I 

tab. 

Descriptors:  "Mineral  water,  "Water  types,  "Water 
properties,  "Sea  water.  Water  quality,  Chemical 
analysis,  Hydrologic  data.  Data  collections.  Water 
chemistry.  Reviews. 

Identifiers:  "Dead  Sea,  "Syrian- African  Rift  Val- 
ley, "Tiberias-Noit  waters. 

The  genesis  of  over  1 70  mineral  water  sources  from 
the  200  km  long  Israeli  section  of  the  Syrian- 
African  Rift  Valley  were  studied.  Most  of  these 
sources  are  similar  in  their  salt  composition  and  be- 
long to  the  Tiberias-Noit  water  association'  The 
salt  concentration  varies  from  oceanic  to  fresh 
water  Probably  the  Mediterranean  Sea  invaded  the 
Rift  Valley  and  huge  amounts  of  ocean  water  infil- 
trated into  the  technically  shattered  valley  After 
the  disconnection  of  the  sea  these  waters  remained 
in  traps  with  initial  ocean  salt  composition  and  con 
cent  ration.   The  waters  underwent  slight  exchange 


and  dissolution  processes  that  caused  local  d«, 
tions  from  ocean  composition  Similar  pruce 
took  place  at  the  present  Coastal  plan  fcc 
mineral  waters  mix  with  local  fresh  water,  tot  if 
the  Tiberias-Noit  water  association  In  a  few  pa 
on  the  Dead  Sea  shore  these  initially  mat 
waters  mix  with  infiltrating  Dead  Sea  brines  to  a 
the  saline  Zohar-Yesha  waters  At  Mt  Sedorit 
ascending  Tiberias-Noit  waters  dissolve  va  m 
salts  to  form  the  very  highly  saline  Ml  St  a 
mineral  seepages.  (Woodard-USGS). 
W71-13483 


GEOCHEMICAL      HYDRODYNAMICS      -  I 

POSSIBLE    KEY    TO   THE   HYDROLOGY! 

CERTAIN      AQUIFER      SYSTEMS      IN 

NORTHERN  PART  OF  THE  GULF  OF  ME)  « 

BASIN, 

Geological  Survey,  Baton  Rouge,  La. 

P  H  Jones. 

Proceedings    of    Symposium    II    on    Genesi  • 

Mineral  and  Thermal  Waters,  Vol   17,  Repeal 

23rd  Session  of  International  Geological  Conf  ■ 

1968,  Academia  Prague,  p  113-125,  1968.6  J 

tab,  1 7  ref. 

Descriptors:    "Hydrogeology,    "Gulf   of   Me  o 
"Groundwater,  "Aquifer  characleri  a 

"Geochemistry,  Water  quality,  Water  types,  V  e 
yield,  Water  temperature,  Hydrodynamics,  V  a 
chemistry,  Water  analysis,  Chemical  analyses. 
Identifiers:   "Artesian  aquifers,   "Gulf  of  M.a 
basin. 

The  hydrology  of  artesian  aquifer  systems  ii  hi 
northern  Gulf  of  Mexico  basin,  which  yield  n 
than  2  billion  gallons  a  day  of  fresh  water  to  <  Is 
can  be  resolved  by  applying  the  principles  of  It 
gravity  hydrodynamics  and  geocheia 
hydrodynamics.  Effective  management  of  In 
groundwater  resources  must  include  not  onl  si 
conventional  methods  and  procedures  j 
withdrawal,  but  also  the  innovations  that  incle 
extraction  of  fresh  water  from  clay-shale  de[  it 
by  well  fields  designed  for  that  particular  pure 
development  of  flowing  artesian  wells  to  yiel  a 
perheated  fresh  water  from  the  down-dip  e  n 
sions  of  geopressured  zones;  development  of  tl 
fresh  water  and  thermal  power  from  self-distill  Ji 
of  superheated  brines,  which  occur  throughout! 
province  below  a  depth  of  about  4,000  meters  * 
disposal  of  brine  concentrates  from  any  self-<  il 
lation  systems  into  aquifer  zones  selectee  oi 
osmotic  pumping,  to  redistribute  fresh  or  less  s  m 
water  in  adjacent  aquifer  systems,  to  contra 
prevent  salt-water  encroachment,  or  to  raise  u 
voir  pressures  for  production  of  fluid  hydr  it 
bons.  (Woodard-USGS) 
W71-13484 


THE  PROBLEM  OF  ORIGIN  OF  HIGH 
PERATURE  SPRINGS  OF  INDIA, 

Geological  Survey  of  India,  Calcutta. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-13485 


BACTERIAL  ORIGIN  OF  SULFURIC  ACI  If 
SULFUROUS  HOT  SPRINGS, 

R.  Schoen,  and  G.  C.  Ehrlich. 
Proceedings  of  Symposium  II  on  Genes  o 
Mineral  and  Thermal  Waters,  Vol  17,  Repi  o 
23rd  Session  of  International  Geological  Con|* 
1968,  Academia  Prague,  p  171-178,  1968.2  I 
tab,  10  ref. 

Descriptors:   "Thermal  springs,  "Sulfur  bac « 
"Hot      springs.      Bacteria,      Water      chem  v 
Hydrogeology,  Water  temperature.  Soil  tcm  a 
ture.  Chemical  reactions.  Sulfur,  Oxidation. 
Identifiers:  "Thiobacillus  thiooxidans. 

The  sulfur-oxidizing  bacterium  Thioba'U 
thiooxidans  is  found  in  abundance  in  mam » 
furous  hot-spring  areas  in  the  western  U» 
States.  T.  thiooxidans  occurs  only  in  samples  '*' 
from  depths  less  than   I  8  cm  and  at  temper:]  ■ 
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^ss  than  50  degrees  C.  Hot-spring  areas  in  which 
lydrogen  sulfide,  carbon  dioxide  water  are  con- 
stantly supplied  and  the  ground  temperature  is 
uniformly  warm  throughout  the  year,  are  ideal 
>laces  for  the  prolific  growth  of  T.  thiooxidans.  The 
luantity  of  sulfuric  acid  that  T.  thiooxidans  can 
iroduce  in  its  life  processes  appears  to  be  adequate 
o  account  for  the  sulfuric  acid  observed  in  most 
icid  thermal  springs.  Although  an  inorganic 
nechanism  may  exist  for  the  natural  oxidation  of 
rydrogen  sulfide  and  elemental  sulfur  to  sulfuric 
icid,  its  rate  is  probably  so  much  slower  than  ex- 
libited  by  T.  thiooxidans  as  to  be  quantitatively  in- 
ignificant.  (Woodard-USGS) 
V71-13486 


>RIGIN  OF  C02  IN  THE  SALTON  SEA 
IEOTHERMAL     SYSTEM,     SOUTHEASTERN 

:alifornia,  u.s.a., 

.  J.  P.  Muffler,  and  D.  E.  White. 
Toceedings  of  Symposium  II  on  Genesis  of 
iineral  and  Thermal  waters,  Vol  17,  Report  of 
3rd  Session  of  International  Geological  Congress, 
968,  Academia  Prague,  p  185-194,  1968.  2  fie  l' 
ib,  16ref.  6' 

descriptors:  *Thermal  springs,  *California, 
Mineral  water,  *Carbon  dioxide,  "Hydrogeology, 
(eology,  Hot  springs,  Water  temperature,  Mining^ 
/ater  chemistry,  Chemical  analysis,  Water  quality, 
'lentifiers:  *Geothermal  system,  *Salton  Sea 
raliO. 

he  Imperial  Carbon  Dioxide  Gas  Field  in  Califor- 
a  produced  in  excess  of  1 8,400,000  cubic  meters 
j  carbon  dioxide  gas  between  1934  and  1954.  The 
jirbon  dioxide  field  is  part  of  the  Salton  Sea 
.:othermal  system,  from  which  a  concentrated 
jine  rich  in  CI,  Na,  Ca,  K,  Fe  and  other  elements 
!am  depths  of  900  to  1 ,600  meters  produced  at 
mperatures  up  to  360  degrees  C.  The  geothermal 
stem  is  entirely  within  upper  Cenozoic  sandstone, 
tstone,  and  claystone  of  the  Colorado  River 
,lta.  These  sedimentary  rocks  were  originally 
j'mposed  of  quartz,  feldspars,  clays,  and  approxi- 
mately 8  percent  calcite  and  4  percent  dolomite. 
ve  small  rhyolite  domes  of  late  Pleistocene  or 
;;cent  age  are  present  in  the  area  of  the  geother- 
al  system.  Examination  of  drill-hole  cuttings  in- 
mates that  original  carbonates  are  destroyed  and 
,rbon  dioxide  liberated  in  two  hydrothermal 
^amorphic  reactions  that  affect  the  sediments  at 
pth  in  the  high  temperature  environment  of  the 
othermal  system.  The  carbon  dioxide  liberated 
im  the  sediments  migrates  upward  and  laterally 
the  shallow  carbon  dioxide  reservoirs.  The  quan- 
v  of  carbon  dioxide  liberated  in  the  metamor- 
ism  is  at  least  five  orders  of  magnitude  greater 
in  the  recorded  production  of  carbon  dioxide 
m  the  field.  (Woodard-USGS). 
"1-13487 


:rcuryantimonyarsenic 
neralization  OF  RECENT  thermal 

RINGS  OF  KAMCHATKA  AND  THE  KURILE 
-ANDS  (Rtutno-sur'myano-mysh'yakovaya 

leralizatsiya  sovremennykh  gidroterm  Kamchat- 

1  Kuril'skikh  ostrovov), 
titut  Vulkanologii,   Petropavlovsk-Kamchatskii 

«5SR) 

JA.  Ozerova,  S.  I.  Naboko,  and  V.  I.  Vinogradov 
ademiya   Nauk   SSSR,   Sibirskoye   Otdeleniye 

V'ogrya  j  Geofizika,  No  I ,  p  3-9,  January  1971    I 

<,  lOref.  ' 

[iicriptors:  "Thermal  springs,  "Thermal  water, 
j-oundwater,  "Water  quality,  "Sulfur  com- 
jjinds.  Volcanoes,  Mineralogy,  Sulfur,  Sulfides 
^atcs,  Pyrite,  Hydrogen  sulfide,  Magmatic 
Jer,  Sodium  chloride. 

Iitificrs:  "USSR,  "Mercury,  "Antimony,  "Ar- 
JiC,  Kamchatka,  Kurile  Islands,  Mineralization 
'canism. 

rcury,  antimony  and  arsenic  sulfide  deposits  in 

Kuriles-Kamchatka  volcanic   region   and   the 

"al-bearing  thermal  springs  forming  these  sul- 


fides were  examined  to  study  the  recent  hydrother- 
mal  formation  of  ores.   Data  obtained  from   an 
isotopic  analysis  of  sulfides  and  sulfates  in  the  sul- 
fur thermal  waters  were  used  to  explain  the  genesis 
of  hydrothermal  solutions  in  the  active  volcanic  re- 
gions and  to  determine  the  influence  of  endogenic 
emanations  and  the  interaction  of  groundwater  and 
country  rocks.  The  isotopic  composition  of  sulfates 
in  the  Apapel'skiye  and  Dvukhyurtochnyye  springs 
of  Kamchatka  is  typical  of  groundwaters  formed  in 
crystalline  rocks.  The  springs  resemble,  by  their 
chemical  and  sulfur  isotopic  composition,  the  typi- 
cal' nitrogen  thermal  springs'  found  in  many  re- 
gions of  the  world.  The  complex  character  of  vol- 
canogenic  thermal  water  formation  is  particularly 
evident  on  Kunashir  Island  of  the  Kuriles.  Mineral- 
ized sodium-chloride  thermal  waters  emerge  from 
the  foothills  of  the  Mendeleyev  volcano  in  a  band 
extending  several  hundred  meters  along  the  shore 
line  of  the  Goryachiy  Plyazh.  The  mineralization  of 
these  waters  in  deep  boreholes  reaches  26  g/liter 
and   corresponds   to   the   composition    of  ocean 
water.  The  isc    >pic  composition  of  sulfates  in  the 
acidic  sulfate  thermal  springs  of  the  Mendeleyev 
volcano  ranges  from  plus  11.6  to  plus  18%.  The 
isotopic  composition  of  sulfides  in  the  crater  of  the 
Uzon  volcano  on   Kamchatka  is  near  zero.  The 
sulfates,    which    are   similar   to   sulfides    in    their 
isotopic  composition,  are  for  the  most  part  as- 
sociated with  the  oxidation  of  hydrogen  sulfide. 
The  thermal  waters  of  the  volcano  are,  by  the 
geologic  conditions  of  their  emergence,  similar  to 
typical  magmatic  waters.  (Josefson-USGS) 
W7 1-1 3494 


FORMATION  OF  THE  CHEMICAL  COMPOSI- 
TION OF  GROUNDWATERS  IN  THE  CISCAU- 
CASIAN  AND  CISCARPATHIAN  DEPRESSIONS 
(Oformirovanii  khimicheskogo  sostava  podzem- 
nykh  vod  Predkavkazskogo  i  PredkarpaUkoeo 
progibov), 

Moscow  State  Univ.  (USSR). 
K.  Ye.  Pit'yeva,  S.  A.  Kovalevskaya,  and  MM. 
Chekovskikh. 

Sovetskaya  Geologiya,  No  6,  p  74-88,  June  1971  4 
fig,  7  tab,  12ref. 

Descriptors.  "Groundwater,  "Rocks,  "Water  types, 
"Water  quality,  "Salinity,  Water  chemistry, 
Hydrogeology,  Aquifers,  Bicarbonates,  Sodium 
chloride,  Magnesium,  Calcium  chlorode,  Sulfates, 
Anhydrite,  Halogens,  Ions,  Cation  exchange. 
Identifiers:  "USSR,  Ciscaucasia,  Ciscarpathia, 
Mineralization,  Magnesium  chloride.  Magnesium 
sulfate,  Halites. 

The  formation  conditions  of  relatively  deep  saline 
groundwaters  of  the  Ciscaucasian  and  Ciscarpathi- 
an  depressions  were  examined  in  connection  with 
classifying  the  chemical  composition  of  ground- 
waters by  the  degree  and  type  of  their  mineraliza- 
tion. The  chemical  composition  of  groundwaters  is 
the  result  of  physico-chemical  processes,  dictated 
by  the  mineral  properties  of  rocks  in  contact  with 
groundwater     and     by     the     properties     of     the 
hydrochemical  media,  which  determine  the  effec- 
tiveness of  the  action  of  rocks  on  water  and  on  the 
migration  capacity  of  elements.  Groundwaters  in 
the  piedmont  depressions  under  study  were  divided 
into  4   genetic  groups:   ( 1  )   bicarbonate  ground- 
waters with  a  mineralization  of  1-30  g/litcr;  (2) 
sodium  chloride  groundwaters  with  a  mineraliza- 
tion  of  20-200  g/liter  or  more;  (3)   magnesium 
chloride  and  calcium  chloride  groundwaters  with  a 
mineralization  of  40-300  g/liter  or  more;  and  (4) 
sulfate  groundwaters  of  sulfate  (gypsum  and  an- 
hydrite) rocks,  sodium  chloride  waters  of  halites, 
and   magnesium  chloride  and  magnesium  sulfate 
waters  of  halogenic  carnallite-enriched  formations 
with  a  mineralization  of  6-400  g/liter.  Considerable 
changes  were  observed  in  the  chemical  composi- 
tion of  the  groundwaters  and  rocks  during  their  in- 
teraction   under    static    and   dynamic   conditions. 
Quantitative  changes  in  solution  of  rock  systems 
may  lead  to  identification  of  groundwaters  of  vary- 
ing quality.  (Josefson-USGS) 
W7 1-13495 
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WATER  CYCLE— Field  02 
Groundwater — Group  2F 

FORECASTS    OF     EXTREMAL     WATER     IN- 
FLOWS TO  MINE  WORKINGS  AND  GROUND- 
WATER INTAKES  BY  MEANS  OF  STATISTICS 
AND  PROBABILITY   METHODS  (Prognozy  ek- 
stremal'nykh  pritokov  vody  k  gornym  vyrabotkam 
i    vodozaboram    podzemnykh    vod   s    primeniyem 
veroyatnostno-statisticheskogo  metoda), 
Ail-Union  Scientific  Research  Inst,  of  Hydrogeolo- 
gy and  Engineering  Geology,  Moscow  (USSR) 
V.  D.  Babushkin,  and  L.  Z.  Levi. 
Sovetskaya  Geologiya,  No  6,  p  97-105,  June  1971 
1  fig,  2  tab,  1 3  ref. 

Descriptors:  "Hydrogeology,  "Groundwater 
"Statistical  methods,  "Probability,  "Inflow, 
Forecasting,  Mine  drainage,  Intake  structures, 
Groundwater  recharge.  Intakes,  Groundwater 
movement,  Aquifers,  Storage,  Water  levels 
Precipitation  (Atmospheric). 

Identifiers:  "USSR,  Extreme-value  theory.  Hydro- 
graphic  network. 

The  formation  of  water  inflows  to  mine  workings 
and  groundwater  intakes  is  examined  as  a  nonsta- 
tionary  probability  process,  which  can  be  readily 
analyzed  provided  the  trend  and  the  random  devia- 
tions from  it  are  removed  from  the  set  of  observa- 
tions. Methods  for  calculating  the  trend  and  ran- 
dom deviations  under  various  natural  conditions 
are  based  on  the  operational  characteristics  of 
water-intake  structures.  The  use  of  statistics  and 
probability  to  forecast  extremal  water  inflows  to 
groundwater  intakes  and  mine  workings  must  be 
based  on  a  detailed  study  of  the  hydrogeological 
conditions  of  the  region.  Application  of  these 
methods  makes  it  possible  ( 1 )  to  forecast  extremal 
water  inflows  and  levels  under  extremely  complex 
hydrogeological  conditions,  for  which  no  other 
suitable  methods  of  computation  exist;  (2)  to  ex- 
press water  inflow  and  level  forecasts  in  terms  of 
probability;  and  (3)  to  take  into  account  the  in- 
fluence of  seasonal  and  perennial  fluctuations  in 
the  groundwater  recharge  of  aquifers.  (Josefson- 
USGS) 
W7  1-1  3496 


STRONTIUM    IN    GROUNDWATER    OF    THE 

PRIPYAT     OIL-AND     GAS-BEARING     BASIN 

(Strontsiy  v  plastovykh  vodakh  Pripvatskogo  nef- 

tegazonosnogo  basseyna), 

Akademiya    Navuk    BSSR,    Minsk.    Laboratoriya 

Geokhimicheskikh  Problem. 

G.  V.  Bogomolov,  M.  F.Kozlov,  and  A.  V. 

Kudel'skiy. 

Geokhimiya,  No  6.  p  719-724,  June  1971    4  fie   2 

tab,  1 1  ref.  6' 

Descriptors:  "Geochemistry.  "Groundwater 
"Water  quality.  Connate  water.  Calcium,  Calcium 
chloride,  Sodium  chloride.  Salts.  Halogens,  Sea 
water.  Natural  resources.  Distribution  patterns 
Identifiers:  "USSR,  "Pripyat  Basin,  "Strontium, 
Mineralization,  Evaporites. 

The  strontium  content  in  groundwater  of  the 
Pripyat  Basin  was  examined  to  determine  its  dis- 
tribution patterns  and  to  develop  rational  methods 
of  prospecting  and  exploiting  mineral  resources. 
The  concentration  of  strontium  in  the  groundwater 
is  directly  dependent  upon  the  calcium  content  and 
vanes  between  11.4  and  4.150.7  mg/litcr.  Max- 
imum strontium  concentrations  (907-4.150.7 
mg/liter)  are  found  in  the  Yel'skaya.  Oktyabr'- 
skaya.  Severo-Domanovichskaya,  Shestovichskaya, 
Vishanskaya.  Davydovskaya,  Ostashkovichskaya' 
Anisimovskaya,  and  Kustovnitskaya  regions  and 
are  associated  with  highly  mineralized  (320.9-416 
g/liter)  calcium  chloride  and  sodium  chloride 
waters  of  Devonian  deposits.  Smaller  amounts  of 
strontium  (870-907  mg/iiter)  are  found  in  sodium 
chloride  waters  having  a  mineralization  of  20-327 
g/liter.  Groundwaters  of  high  strontium  content  are 
confined  to  the  deepest  parts  of  the  basin  depres- 
sions. Calcareous-clay  and  halogenic  deposits  are 
the  principal  source  of  strontium  in  the  calcium 
chloride  and  sodium  chloride  waters  of  the  region. 
The  close  relationship  between  strontium  and  cal- 
cium makes  it  possible  to  use  the  geochemical  data 
on  strontium  for  studying  the  formation  of  calcium 
chloride  waters.  (Josefson-USGS) 


Field  02-WATER  CYCLE 
Group  2F — Groundwater 


W71-13497 


POSSIBLE  USE  OF  MAGNETIC  FIELDS  IN 
DETERMINING  PORE  GEOMETRY  OF 
POROUS  MEDIA, 

Bureau  of  Mines,  Morgantown,  W.Va. 
C.  I.  Pierce,  L.C.  Headley.and  W.  K.Sawyer. 
Society  of  Petroleum  Engineers  Journal,  Vol   1  1 , 
No  3,  p  223-228,  September  1971.  10  fig,  8  ref. 

Descriptors:  *Porous  media,  *  Pores,  *Flow,  *Per- 
meameters,  'Magnetic  studies,  Porosity,  Permea- 
bility, Instrumentation,  Aquifer  characteristics. 
Identifiers:  *Pore  geometry,  *Mag- 

netohydrodynamics. 

Simplified  models,  consisting  of  single,  circular 
channels  and  channels  of  different  length  and 
diameter  in  series  and  parallel  combinations,  were 
used  in  conjunction  with  the  equations  of  Poiseuille 
and  Hartmann  to  demonstrate  the  dependence  of 
the  rate  of  flow  of  mercury  in  the  models  on  chan- 
nel dimensions  when  the  models  are  subjected  to 
transverse  magnetic  fields.  Tests  using  mercury- 
saturated,  glass-bead  packs  and  a  natural  rock  sam- 
ple show  that  a  magnetic  field  applied  transversely 
to  the  direction  of  flow  retards  flow  rate.  The  mag- 
nitude of  the  magnetic  effect  increased  with  in- 
creasing bead  size  and  field  intensity.  These  results 
suggest  that  magnetic  fields  have  potential  in  the 
study  of  the  internal  geometry  of  flow  channels  in 
porous  media.  (Knapp-USGS) 
W71-13613 


PERMEABILITY         CONSIDERATIONS         IN 
GENERATION  OF  ABNORMAL  PRESSURES, 

Imperial  Oil  Ltd.,  Calgary  (Alberta). 

Kinji  Magara. 

Society  of  Petroleum  Engineers  Journal,  Vol   11, 

No  3,  p  236-242,  September  1 97 1 .  9  fig,  1  1  ref. 

Descriptors:  'Pressure,  'Confined  water,  'Shales, 
'Compaction,       'Permeability,       Sedimentation, 
Aquifers,   Aquicludes,  Loads  (Forces),  Osmosis, 
Rock  mechanics,  Connate  water,  Subsidence. 
Identifiers:  'Abnormal  fluid  pressure. 

Abnormal  fluid  pressures  in  shale-sandstone 
sequences  commonly  occur  in  the  relatively  deeper 
parts  of  the  sequences.  The  causes  of  these  anoma- 
lous pressures  may  be  explained  by  the  shale 
permeability  and  the  fluid-expulsion  mechanisms 
related  to  compaction.  The  volume  of  fluids  that 
should  be  expelled  from  shales  in  unit  time  for  the 
compaction  equilibrium  (or  the  hydrostatic  pres- 
sure) condition  to  be  maintained  would  increase 
with  increases  both  in  the  rate  of  sedimentation  and 
in  the  total  thickness  of  the  sequence.  The 
minimum  permeability  necessary  for  maintenance 
of  the  hydrostatic  pressure  condition  would,  there- 
fore, increase  with  increases  in  the  sedimentation 
rate  and  the  total  thickness.  When  the  actual 
permeability  in  the  subsurface  is  less  than  this  esti- 
mated minimum  permeability  for  the  equilibrium 
condition,  some  fluids  will  remain  in  the  shales.  In 
such  a  case,  the  compaction  equilibrium  condition 
cannot  be  attained  and  abnormal  pressures  will 
result.  Results  obtained  from  an  analysis  of  data  on 
the  Gulf  Coast  area  tend  to  support  this  theory.  (K- 
napp-USGS) 
W71-I36I4 


INTERRELATIONSHIP  OF  SURFACE  AND 
SUBSURFACE  FLOW  IN  THE  NISHNABOTNA 
DRAINAGE  BASIN, 

Iowa  State   Univ.,   Ames;   and   Texaco,   Inc.,   Ft. 

Wayne,  Iowa 

I.ylc  V  A  Sendlcin,  Keith  M   Husscy.and 

Randolph  Stone. 

Available  from  the  National  Technical  Information 

Service  as  PB  203  349.  $300  in  paper  copy,  $0  95 

in     microfiche.     Iowa     State     Water     Resources 

Research  Institute,  Ames,  Completion  Report  ISW- 

RRI-34,  June,  1971.  179  p,  34  fig,  20  tab,  42  ref,  7 

append  OWRR  A  030  IA  ( I  ). 


Descriptors:  'Groundwater  movement,  Ground- 
water, 'Flow,  Iowa,  Aquifer,  'Drawdown,  Stream- 
flow,  Sand,  Gravel,  'Influent  streams,  Low  flow. 
Identifiers:  Bedrock  valley,  Pro-glacial  sand  and 
gravel,  'Groundwater  exploration,  Influent  river 
water,  'Nishnabotna  River  basin,  Fremont  Chan- 
nel (Iowa). 

The  Nishnabotna  River  Basin  is  situated  in  a  glacial 
terrain  underlain  by  a  bedrock  valley  system  that 
contains  important  volumes  of  pro-glacial  sand  and 
gravel.  Study  of  low-flow  river  discharge,  patterns 
of  spatial  variation  of  groundwater  hydraulic  head 
potential,  surface  and  groundwater  quality  rela- 
tions, and  subsurface  geology  indicate  that  topog- 
raphy controls  the  pattern  of  groundwater  flow 
near  the  Basin  divide  but  that  groundwater  flow 
patterns  within  the  Basin  respond  to  both  surface 
topography  and  the  subsurface  geology.  Exporta- 
tion of  groundwater  from  the  Basin  at  locations 
other  than  the  surface  outlet  is  limited  to  flow  of 
about  500,00  gpd  through  the  pro-glacial  aquifer  of 
a  tributary  bedrock  valley.  The  major  bedrock  val- 
ley, the  Fremont  Channel,  exerts  strong  potential 
drawdown  effects  within  the  Basin.  Where  this 
bedrock  valley  horizontally  coincides  with  the 
West  Nishnabotna  valley,  the  drawdown  effects  of 
the  two  are  superimposed,  and  a  balance  between 
stream  flow  and  groundwater  flow  is  maintained 
with  groundwater  discharge  to  the  river.  At  the  lo- 
cations of  horizontal  divergence  from  the  West 
Nishnabotna  valley  and  horizontal  convergence 
with  it,  the  Fremont  Channel  exerts  dominating 
potential  drawdown  with  resulting  flow  of  influent 
river  water  to  it.  River  low-flow  data  yield  small 
and  negative  reach  incremental  discharges  at  these 
locations. 
W71-13655 


METHANE  GAS  IN  WATER  WELLS, 

Bates  Coll.,  Lewiston,  Me.  Dept.  of  Geology  and 

Biology. 

For  primary  bibliographic  entry  see  Field  04B. 

W71-13717 


STEADY  STATE  WELL  FLOW  THEORY  FOR  A 
CONFINED  ELLIPTICAL  AQUIFER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 

R.  R.  Van  der  Ploeg,  D.  Kirkham,  and  C.  W.  Boast. 

Water  Resources  Research,  Vol  7,  No  4,  p  942- 

954,  August  1971.  6  fig,  6  tab,  16  ref.  OWRR  B- 

002-IA(13)andB-019IA(2). 

Descriptors:  'Groundwater  movement, 

'Withdrawal,  'Confined  water,  'Steady  flow, 
'Mathematical  studies,  Saturated  flow,  Discharge 
(Water),  Aquifers,  Isotropy,  Phreatic  lines,  Flow 
nets,  Water  wells,  Numerical  analysis.  Computer 
programs.  Aquifer  characteristics. 

A  theoretical  and  exact  solution  is  presented  for 
steady  saturated  flow  to  a  fully  penetrating  well  in 
an  elliptical  confined  aquifer;  the  aquifer  is  con- 
sidered isotropic  and  homogeneous.  The  potential 
and  stream  functions  for  a  number  of  different- 
shaped  aquifers  and  well  locations  are  developed 
by  starting  with  a  general  solution  to  Laplace's 
equation  and  using  a  modified  Gram-Schmidt 
method.  Flow  tables  are  presented  for  a  number  of 
geometries.  For  example,  the  tables  show  that  a 
well  6  inches  in  diameter,  located  in  the  center  of 
an  elliptical  aquifer  with  a  ratio  of  minor  to  major 
axis  of  1/2  and  a  major  axis  1000  feet  long,  pro- 
vides 0.857  as  much  discharge  as  a  well  located  on 
the  major  axis  of  an  elliptical  aquifer  seven-eighths 
of  the  way  from  the  center  to  the  edge.  The  variety 
of  geometries  considered  enables  prediction  of  the 
well  discharge  for  aquifers  that  approach  the  shape 
of  an  ellipse.  Flow  net  examples  are  presented.  (K- 
napp-USGS) 
W71   1  3801 


MAINE  BASIC-DATA  REPORT  NO  7, 
GROUND-WATER  SERIES  MEDUXNEKEAG 
RIVER  -  PRESTILE  STREAM  BASINS  AREA, 

Geological  Survey,  Augusta,  Me. 

For  primary  bibliographic  entry  see  Field  07C. 


W71-I3826 


GEOHYDROLOGY   OF   ATCHISON   COUN'r 

NORTHEASTERN,  KANSAS, 

Kansas  Geological  Survey,  Lawrence. 

For  primary  bibliographic  entry  see  Field  04B. 

W7I-I3842 


PROSPECTS      FOR      DEVELOPING      STO< . 
WATER       SUPPLIES       FROM       WELLS 
NORTHEASTERN  GARFIELD  COUNTY,  M( . 

TANA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  04B. 

W7I-I3844 


OCCURRENCE  OF  GROUNDWATER  IN  KM 
BALL  COUNTY,  NEBRASKA  INCLUDI  i 
LOGS  OF  TEST  HOLES, 

Nebraska  Univ.,  Lincoln,  Conservation  and  Sur I 

Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W71-13845 


ARTIFICIAL     GROUND-WATER     RECHAR : 
PROGRESS  REPORT, 

For  primary  bibliographic  entry  see  Field  04B. 
W7I-I3847 


WATER-RESOURCES  APPRAISAL  OF  , 
TELOPE  VALLEY  AND  EAST  WALKER  AR 
NEVADA  AND  CALIFORNIA, 

Geological  Survey,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  02E. 

W71-13850 


WATER    RESOURCES   OF    NORTH-CENTR 
OAHU,  HAWAII, 

Geological  Survey,  Washington,  D.C. 
J.  C.  Rosenau,  E.  R.  Lubke.  and  R  H  Nakahara 
Available  from  SOD,  GPO,  Wash.  D.C,  Pried 
cents.    Geological    Survey    Water-Supply    Pa- 
1 899-D,  1971.  40  p,  17  fig,  5  tab,  22  ref. 

Descriptors:  'Hawaii,  'Water  resources.  'Grou 
water,  'Fresh  water.  Rainfall,  Water  soun 
Springs,  Water  supply,  Water  wells,  Water  util 
tion,  Irrigation,  Groundwater  movement.  Unc  • 
seepage.  Permeability,  Natural  recharge.  Aquif 
Lava,  Pumice,  Hydrogeology. 
Identifiers:  'Oahu  (Hawaii). 

North-central  Oahu,  situated  between  the  Waia 
Range  on   the  west,   and   the   windward   Koc 
Range  on  the  east,  covers  an  area  of  approximaw 
152  square  miles.  About  half  of  this  area  is  ab-- 
the  1,000-foot  level  and  receives  some  71%  (•■ 
mgd)  of  the  area's  annual  rainfall.  Groundw: 
availability  is  principally  from  wells  located  will 
highly  permeable  volcanic  deposits.  Most  grou 
water  levels  are  between  5  to  300  feet  above  i 
level    depending    upon    the    underlying   geolc 
structure.  The  average  water  consumption  is  ab: 
93  mgd,  of  which  75  mgd  is  used  for  irrigation  f 
poses.  The  remainder  is  consumed  for  dome : 
and    industrial    uses.   Groundwater   movemeni- 
generally  toward  the  coast  with  discharge  in  j 
form  of  springs.  Some  submarine  springs  occu  i 
and  beyond  the  coastal  tidal  zone.  (Glasby-USG 
W71-13855 


SINKHOLE  PROBLEM  IN  AND  NE 
ROBERTS  INDUSTRIAL  SUBDIVISION,  B 
MINGHAM,  ALABAMA, 

Geological  Survey,  University,  Ala. 

J.  G.  Newton,  and  L.  W.  Hyde. 

Alabama  Geological  Survey  Circular  68,  1971.'- 

p,  19  fig,  1  tab,  8  ref. 

Descriptors:    'Sinks,    'Land   subsidence,   *W;; 
level  fluctuations,   'Alabama,  Karst,  Limestoi, 
Clays,  Carbonate  rocks,  Groundwater  movermt. 
Subsidence,  Water  table,  Withdrawal. 
Identifiers;  'Birmingham  (Ala) 
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Sinkholes  in  and  near  Roberts  Industrial  Subdivi- 
sion along  Village  Creek  in  Birmingham,  Ala.,  have 

esulted  in  coastly  damage,  major  pollution,  and 
narrowly  averted  accidents.  It  is  estimated'  that 
nore  than  200  collapses  and  areas  of  subsidence 
brmed  in  an  area  of  less  than  half  a  square  mile 
luring  1963-70.  Sinkholes  and  subsidence  have  oc- 

urred  in  streets  and  parking  lots,  beneath  rail- 
oads,  sewer  and  water  mains,  office  buildings, 
.arehouses,  and  highways.  A  major  lowering  of  the 
«iter  table,  estimated  to  be  as  much  as  140  feet, 
esulting  from  groundwater  withdrawals,  makes  the 
rea  prone  to  the  developments  of  sinkholes.  Bar- 
ing a  recovery  of  the  water  table,  sinkholes  will 
ontinue  to  form  with  the  greatest  activity  occur- 
ng  during  months  of  heavy  rainfall.  The  formation 
f  sinkholes  results  from  the  collapse  of  cavities  in 
:sidual  clay,  created  by  'spalling'  or  the  downward 
ngration  of  clay  through  openings  in  underlying 
ubonate  rocks.  The  spalling  and  formation  of 
wities  is  caused  by  or  may  be  accelerated  by 
wertng  of  the  water  table  resulting  in  a  loss  of 
ipport  to  clay,  fluctuation  of  the  water  table 
jwnward  movement  of  water  through  openings  in 

2y'  ??odJo?rease  in  vel°city  of  groundwater.  (K- 
ipp-USGS) 

71-13856 

iBSIJRFACE  DRAINAGE  OF  CHEMICALS  IN 

fc."i?.SR  (Pod*emnyy  khimicheskiy  stok  na  ter- 

om  SSSR), 

;ademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

ititut. 

A  Makarenko,  and  V.  P.  Zverev. 

ologiya  i  Poleznyye  Iskopayemyye,  No  6   p  30- 

.  November-December  1970.  1  fig,  4  tab,  15  ref. 

scriptors:     'Subsurface     waters,     'Subsurface 
image,  'Hydrogeology,  'Groundwater,  'Chemi- 

analysis,  Solutes,  Salts,  Ions,  Salinity,  Topog- 
•hy,  Folds  (Geology),  Structural  geology  Orog- 
ny,  Permafrost,  Subsurface  mapping,  Contours 
img,  Distribution  patterns 

InUliers.  'USSR,  'Chemical  drainage,  European 
SR,  Siberia,  Kazakhstan,  Central  Asia,  Soviet 

bast,   Mineralization,   Chemical   denudation 
l  idscapes.  ' 

Wace  drainage,  as  a  fundamental  mechanism 
I  the  migration  of  chemical  elements  in  the 
e  h  s  crust,  was  examined  to  determine  its  basic 
cinbution  patterns  within  various  tectonic  struc- 
t  s  and  regions  of  the  USSR.  The  regions  ex- 
aned  include  the  European  USSR,  Siberia  the 
^et  Far  East,  Kazakhstan,  and  Central  Asia 
<-nges  in  chemical  subsurface  drainage  depend 
u  i  a  number  of  factors:  ( 1 )  the  age  of  folding  in- 
R  sing  from  ancient  to  more  modern  structures- 

•  he  intensity  of  tectonic  movements;  (3)  the  re- 
I'and  (4)  the  type  of  landscape,  etc.  Mapping  of 
K nodulus  of  chemical  subsurface  drainage  in  the 

K  provides  the  most  complete  picture  of  its 
pierties,    its    magnitude   and    its   variations    in 

f-  1  he  aggregate  removal  of  salts  by  subsurface 
Mra  represents  278.89  million  metric  tons/yr  or 
m  of  the  total  solutes  participating  in  chemical 
I K  (Josefson-USGS) 


WATER  CYCLE— Field  02 
Water  in  Soils— Group  2G 


This  monograph  is  devoted  to  a  detailed  study  of 
he  formation  of  subsurface  flow  in  Kazakhstan  and 
to  a  reg.onal.zat.on  of  the  Republic  based  on  the 
flow  of  groundwater  through  the  principal  water 
bearing  formations  and  aquifer  complexes.  A  total 
of  7  hydrogeological  regions  and  23  hydrogeologi- 
ca  subregions  were  identified  and  evaluated  The 
volume  of  subsurface  flow  for  Kazakhstan  was  esti- 

rnTvf  r°  v  tfVL?  m/SCC  °r  48'300  mil"°"  <=" 
m  v  rU  th  H  nh  '  Ml  C"  m/SCC  °r  43'700  mil'i°n  cu 
?il,        f  Ti^  water  teble  conditions  and 

146  cu  m/sec  or  4,600  million  cu  m/yr  is  the  arte 
sian  flow.  Methods  are  given  for  determining  "he 
following  components  of  subsurface  flow  in  the 
Republic:  (1)  subsurface  flow  of  rivers;  (2)  local 
subsurface  flow  in  aquifers  of  small  areas;  (3)  non- 
local   subsurface    flow    from    adjacent    areas    of 
groundwater  recharge;  and   (4)   total  subsurface 
flow  composed  of  local  and  nonlocal  subsurface 
flow,  representing  the  total  discharge  of  water- 
bearing formations  and  aquifer  complexes   Three 
maps,   showing   the   distribution   of  aquifers  and 
aquifer  complexes,   the  groundwater  mineraliza- 
tion, and  the  nonlocal  subsurface  flow  in  various 
deep  horizons  of  artesian   basins,  were   used  to 
describe  the  subsurface  flow  in  the  Republic  These 
maps  are  (1)  a  map  of  subsurface  flow  showing 
isolines  of  average  long-term  specific  discharges 
expressed  ,„  l.ter/sec/sq  km;  (2)  a  map  of  subsur- 
face flow  expressed  in  mm  of  runoff  depth  per  year 
and  (3)  a  map  showing  isolines  of  average  annual 
coefficients  of  subsurface  flow  expressed  in  percent 

u/?!m,°,SoPi1friC  Prec'P'tation.  (Josefson-USGS) 
W  / 1  -I  3863 


£?P??,f,r5!  bibli°gwphic  entry  see  Field  07C 
w  / 1-13933 


DENSITY      LOGS      FROM      UNDERGROUND 
GRAVITY  SURVEYS  IN  HAWAII     tKUKUUNU 

Hawaii  Univ.,  Honolulu. 
Richie  D.  Huber,  and  William  M.  Adams 
PB-203  492  MF  $0.95.  Hawaii  University  Water 
Resources  Research  Center  Technical  Report  No 
45,  Project  Completion  Report  of  Remote  Sensing 
?/,W,     ,nW,th  Electr°™gnetic  Radiation  From 
in      Pn  P  l°  the  ' 5th  P°wer  hertz'  February  1 97 1 
B  015  -H?(4)  tab'  '5  rCf'  2  3PPend  °WRR  Pr°Ject 

Descriptors:  'Borehole  geophysics,  'Gravity  stu- 
dies, 'Hawaii,  'Porosity,  'Hydrogeology,  Density, 
Permeability,  Surveys,  Aquiers,  Logging  (Record- 
ing), Basalts,  Water  wells,  Subsurface  investiga- 
tions, Gravimeters. 
Identifiers:  Gravity  surveys  (Hawaii). 

The  gravity  method  was  applied  in  three  wells  in 
Hawaii  to  estimate  density  and  porosity  logs  The 
wells  are  the  Schofield  shaft  on  the  island  of  Oahu 
the  Kihei  no.  3  shaft  on  the  island  of  Maui  and  the 
Pahala  shaft  on  the  island  of  Hawaii.  The  method 
determines  the  'averaged'  density  and  porosity 
values  for  Hawaiian  rocks.  On  Oahu,  the  density  at 
depth  is  2.4  gm/cc  and  the  corresponding  porosity 
is  18%.  For  Maui,  the  density  averages  about  2  4 
gm/cc  and  porosity  at  1  7%.  The  Hawaii  shaft  shows 
a  lower  density  of  2.0  gm/cc  with  a  corresponding 
higher  porosity  of  27%.  All  these  values  are  based 
on  a  grain  density  of  2.9  gm/cc.  (Knapp-USGS) 
W7  1  -1 3906 


APPlT^T£N  £f  DR,LL  CUTTINGS  AND 
t,™  ™I'J?N  OF  RESULTING  INFORMA- 
tL«tN  ^v?LV,NG  OF  F,ELD  PROBLEMS  ON 
MEX  Tnd  A^IZ  ,NDUN     RESERVAT,ON,    N. 

Geological  Survey,' Washington,  D  C 

P.  R.  Stevens. 

U.S.  Geological  Survey  Water  Supply  Paper  1544- 

H,pH3-13,  1963.  1  tab,  4  ref. 

Descriptors:  'Water  wells,  Drilling,  Rotary  drilling 
Drilling  equipment,  'India  reservations,  New  Mex- 
ico, Arizona. 

Identifiers:  Cable-tool  drilling,  Test  holes 
Sampling,  'Drill  cuttings,  Description  of  cuttings' 
Identification  of  stratigraphic  units. 

Only  by  drilling  test  holes  and  wells  can  detailed  in- 
formation on  subsurface  geologic  and  hydrologic 
conditions  be  obtained.  The  value  of  the  informa- 
tion thus  collected  depends  on  the  care  exercised  in 
sampling  the  rock  cuttings,  the  thoroughness  of  the 
microscopic  examination,  and  the  accuracy  and 
completeness  of  the  lithologic  and  hydrologic 
descriptions.  The  more  subsurface  information 
compiled  for  an  area,  the  better  the  understanding 
ot  the  stratigraphy  and  geologic  structure  and  the 
greater  the  success  in  locating  water  supplies  from 
ground-water  sources.  This  paper  is  based  on  ex- 
perience gained  in  making  a  geologic  and  hydrolog- 
ic study  of  the  Navajo  Indian  Reservation  N  Mex 
and  Ariz.  (Campbell-N  WW  A ) 
W71-13970 

2G.  Water  in  Soils 


^kh£am°F,pSUBSURFACE   flow   ,n 

to  „»V     •.     ••     (E»«-'»"rovaniye       podzemnogo 
'«  na  territoni  Kazakhstnaa). 
|  emiya  Nauk  Kazakhskoi  SSR,  Alma-Ata.  In- 
'"pdrogeologii  i  Gidrofiziki. 

<<H'stvo  'Nauka',  Akhmedsafin,  U.M.,  Editor- 
'"  ef,  Alma-Ata,  1970.  1 48  p. 

*  iptors:  'Subsurface  flow,  'Subsurface  runoff 
£  mdwater,  'Groundwater  movement' 
™  ogeology,  Base  flow,  Groundwater  recharge 
X?,enr  buSinS'  Confl"ed  water,  Aquifers,' 
JV»,  Discharge  (Water),  Runoff,  Precipita- 

e  Jltm°Sph,eric)'  Geol°gic  formations, 
forphology,  Infiltration,  Climatic  data,  Maps 


SUBSURFACE  WASTE  DISPOSAL  BY  MEANS 

BIBLlKp-HY,    SELECT,VE      ANNOTATE° 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05E 

W71-13909 


UNSTEADY  DRAWDOWN  IN  WELL  GROUPS, 

Northwestern  Univ.,  Evanston,  III.  Technological 

Inst. 

For  primary  bibliographic  entry  see  Field  04B 

W71-13918 


A  PROGRAM  TO  SIMULATE  AN  AQUIFER 
USING  ALTERNATING  DIRECTION  IM- 
PLICIT-ITERATIVE PROCEDURE, 

Geological  Survey,  Washington,  DC. 
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SOIL  SOLUTION  COMPOSITION  AND  STA- 
BILITY OF  CLAY  MINERALS, 

Washington  State  Univ.,  Pullman.  Coll.  of  Agricul- 
ture. 6 
J.  A.  Kittrick 

Soil  Science  Society  of  America  Proceedings,  Vol 
35  No  3,  p  450-454,  May-June  1971  5p  1  fig  26 
ref.  OWRR  Project  A-042  (WASH)  (I).  8 

Descriptors:  'Aqueous  solutions,  'Water  chemis- 
try 'Soil  chemistry,  'Clay  minerals,  'Ther- 
modynamics, 'Free  energy,  Solubility,  Ion 
exchange.  Equilibrium,  Chemical  potential,  Mont- 
morillonitc,  Chemical  reactions.  Silicates 
Mineralogy. 
Identifiers:  Soil  solution. 

Common  minerals,  such  as  the  silicates,  usually 
have  very  low  solubilities  and  slow  rates  of  dissolu- 
tion and  precipitation  in  the  soil  solution.  This  has 
tended  to  obscure  the  fact  that  their  equilibrium 
reactions  with  the  soil  solution  can   actually   be 
described    by    elementary    thermodynamics     Ion 
analyses  for  soil  solution-mineral  equilibria  involve 
the  same  procedures  and   problems  as  do  most 
other  chemical  analyses  of  the  soil  solution    The 
same  is  true  for  calculation  of  ionic  strength    ion 
activities,    equilibrium    constants,    and    delta    G 
values.  The  usefulness  of  delta  G  values  for  com- 
mon soil  minerals  is  greatly  enhanced  when  suita- 
ble  stability   equations   are   derived    from   them 
1  hese  stability  equations  can  be  graphed  to  reveal 
the  control  of  weathering  relationships  by  the  com- 
position of  the  soil  solution.  This  is  illustrated  for 
the  mineral  group  consisting  of  amorphous  silica 
montmonllonite,  kaolinite,  and  gibbsite    The  sta' 
bility   equations   can   also   be   used   to   construct 
equilibrium  composition  models  for  elements  in  the 
soil  solution.  ( Knapp-USGS ) 
W71-13147 


HYDROLOGIC  RECONNAISSANCE         OF 

GROUSE     CREEK     VALLEY,     BOX     ELDER 
COUNTY, UTAH,  tLUtK 

Geological  Survey,  Salt  Lake  City,  Utah 
For  primary  bibliographic  entry  see  Field  02E. 


Field  02-WATER  CYCLE 
Group  2G— Water  in  Soils 

THE    ANCIENT    ERG    OF    HAUSALAND     IN 
SOUTH-WESTERN  NIGER, 

Hunting  Technical  Services  Ltd.,  Boreham  Wood 

(England). 

LP.  White. 

Geographical  Journal,  Vol   137,  No   1,  p  69-73, 

March  1971.  1  fig,  2  tab,  5  ref. 

Descriptors:  *Geomorphology,  *Soil  types,  *Water 
balance,  *Aeolian  soils,  *Rainfall,  Arid  lands,  Sub- 
humid  climates,  Sands,  Laterites,  Vegetation,  Infil- 
tration, Soil  profiles,  Soil  horizons,  Soil  formation, 
Groundwater,  Drainage  basins. 
Identifiers:  *Niger,  *Ergs  (Geomorphic). 

The  Ancient  Erg  of  Hausaland  is  a  part  of  a  semi- 
continuous  sand  sheet  extending  from  the  central 
Sahara,  representing  past  desert  incursions,  into 
now  more  humid  areas.  The  highest  geomorphic 
level  is  a  laterite  plateau  and  there  is  an  extensive 
second  level  plateau  in  the  south.  Gently  undulat- 
ing flat-floored  trenches  show  traces  of  anastamos- 
ing  networks  of  narrow  channels.  In  the  higher 
rainfall  southern  areas,  the  trenches  contain  per- 
manent swamps  that  tap  shallow  groundwaters  of 
the  sandy  deposits.  Between  the  trenches  and  the 
plateau  escarpment  interfluves  is  a  slooping  inter- 
mediate erosion  surface  with  an  inactive  drainage 
network.  Superimposed  upon  the  landscape  are  ex- 
tensive areas  of  wind-blown  sand,  new  fixed  by 
vegetation  and  showing  very  little  relief.  These 
aeolian  sands  derived  material  in  lower  lying  situa- 
tions. Soil  analysis,  including  descriptions  of 
horizons  and  profiles,  reveals  an  almost  complete 
succession  of  zonal  soils  corresponding  to  increases 
in  climatic  wetness  from  north  to  south.  Though 
the  soils  are  poor  in  nutrients,  their  highly  moisture 
absorbent  surfaces  result  in  a  luxuriant  vegetation 
cover  and  minimal  runoff.  (Casey-Arizona) 
W71-13586 


A  COMPARISON  OF  DEEP  AND  SHALLOW 
DRAIN  TILE  FOR  REDUCTION  OF  SOIL 
SALINITY  IN  IMPERIAL  VALLEY. 

California  Univ.,  Davis.  Dept  of  Water  Science. 
For  primary  bibliographic  entry  see  Field  03C. 
W71-13592 


DISTRIBUTION  OF  PLANT  COMMUNITIES  IN 
SOUTH-EASTERN  MONTANA  BADLANDS, 

Forest   and    Range    Experiment    Station,   Ogden, 

Utah. 

For  primary  bibliographic  entry  see  Field  021. 

W71-13599 


USING  SOIL  FILTRATION  TO  REDUCE  POL- 
LUTION POTENTIAL  OF  LAGOON  EFFLUENT 
ENTERING  GROUND  WATER  SYSTEM, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-I3656 


RELEASE  OF  HERBICIDES  FROM  CLAY 
MINERALS  AS  A  FUNCTION  OF  WATER  CON- 
TENT: I.  Kaolinite, 

North  Carolina  State  Univ.,  Raleigh.  Agricultural 

Experiment  Station. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-I3797 


EFFECT  OF  SELECTED  FACTORS  ON  PESTI- 
CIDE SORPTION  AND  DESORPTION  IN  THE 
AQUATIC  SYSTEM, 

Missouri  Univ  .  Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 
W7M3800 


MODELING  THE  INFILTRATION  COM- 
PONENT OF  THE  RAINFALL-RUNOFF 
PROCESS, 

Minnesota     Univ.,    St.     Paul.     Water    Resources 

Research  Center. 

Russell  G,  Mem,  and  Curtis  L.  Larson 


Available  from  the  National  Technical  Information 
Service  as  PB-203  423,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Minnesota  Water  Resources 
Research  Center,  St.  Paul,  Bulletin  43,  September 
1971.  72  p,  25  fig,  II  tab,  48  ref.  OWRR  A-023- 
MINN(l). 

Descriptors:  *  Infiltration,  'Rainfall  Runoff  rela- 
tionship, 'Watersheds,  Soil  type,  Rainfall  intensity, 
*  Model  studies. 

Identifiers:  "Infiltration  model,  Infiltration  capaci- 
ty, Capillary  suction,  Green-Ampt  equation. 

A  simple  infiltration  model  is  proposed  for  the 
idealized  case  of  a  constant  intensity  rainfall  infil- 
trating into  a  homogeneous  soil  at  uniform  initial 
moisture  content.  The  infiltration  volume  prior  to 
the  beginning  of  runoff  is  predicted  from  a 
modified  form  of  Darcy's  Law.  The  succeeding  in- 
filtration capacity  'decay'  curve  is  described  by  the 
Green  and  Ampt  equation  with  a  correction  in- 
cluded to  allow  for  the  volume  of  infiltration  prior 
to  surface  saturation.  All  parameters  in  the  model 
can  be  obtained  from  the  rainfall  intensity  and 
measurable  properties  of  the  soil;  no  fitting  is 
required.  The  model  equations  were  tested  against 
numerous  solutions  of  the  diffusion  equation  for 
soil  moisture  flow.  Comparisons  were  made  for  five 
different  soil  types  (sand,  sandy  loam,  loam,  silt 
loam,  light  clay)  and  for  a  variety  of  rainfall  intensi- 
ties and  initial  soil  moisture  levels.  A  further  inde- 
pendent test  of  the  prediction  of  the  water  uptake 
before  runoff  was  made  against  published  experi- 
mental observations.  Good  to  excellent  agreement 
was  obtained  for  all  tests  except  in  the  case  of  the 
silt  loam,  for  which  agreement  was  fair.  (Walton- 
Minnesota) 
W7I-13806 


SINKHOLE  PROBLEM  IN  AND  NEAR 
ROBERTS  INDUSTRIAL  SUBDIVISION,  BIR- 
MINGHAM, ALABAMA, 

Geological  Survey,  University,  Ala. 

For  primary  bibliographic  entry  see  Field  02F. 

W71-13856 


A    SOIL    ERODIBILITY    NOMOGRAPH    FOR 
FARMLAND  AND  CONSTRUCTION  SITES, 

Agricultural  Research  Service,  Lafayette,  lnd.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-13910 


EFFECT    OF   ROW    GRADES    AND   TILLAGE 
SYSTEMS  ON  SOIL  AND  WATER  LOSSES, 

Agricultural  Research  Service,  Ames,  Iowa.  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02J. 

W7I-139I1 


EFFECT  OF  RECREATIONAL  USE  ON  St 
AND  MOISTURE  CONDITIONS  IN  H(X| 
MOUNTAIN  NATIONAL  PARK, 

For  primary  bibliographic  entry  see  Field  04C.  I 
W7I-13958 


2H.  Lakes 


METHODS  OF  HYDROBIOLOGY  (FRU. 
WATER  BIOLOGY), 

For  primary  bibliographic  entry  see  Field  021.   I 
W7  1-1  3  101 


SOME       LIMNOLOG1CAL       OBSERVATI« 
FROM  ENDERBY  LAND,  ANTARCTICA, 

Lehigh  Univ.,  Bethlehem,  Pa.  Central  Marine  J 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  02C.  fl 

W71-13I03 


LIMNOLOGICAL  OBSERVATIONS  ON  1,4 
KARIBA  DURING  1967  WITH  EMPHASIS* 
SOME  SPECIAL  FEATURES, 

Lake  Kariba  Fisheries  Research  Inst  (  Rhodesi; 
For  primary  bibliographic  entry  see  Field  05C.  1 1 
W71-13104 


ACETYLENE  REDUCTION  (NITROGEN  F\ 
TION)  IN  WISCONSIN  LAKES, 

Department    of    Agriculture,     Fargo,    N. 
Metabolism  Lab.  i 

For  primary  bibliographic  entry  see  Field  05C. 
W7I-13105 


BIOTIC  DIVERSITY  IN  THE  MACROBENT* 
OF  THE  LAKES  OF  MERGOZZO  AND  I L- 

SENA, 

Delio  Ruggiu. 

Mem  1st  Ital  Idrobiol  Marco  Marchi.  25:  49-6S 

lus,  1969  (Englsumm). 

Identifiers:     Benthos,    Biotic,    Bolsena,    Dei  y. 

Diversity,  Fauna,   Formula,  Italy,  Lakes,  M.o, 

Mergozzo,  Population,  Shannon. 

The  diversity,  expressed  by  Shannon's  formulof 
the  macrobenthic  fauna  of  Lake  Mergozzo  W 
Lake  Bolsena  is  negatively  correlated  with  d'  h, 
and  positively  correlated  with  species  nun*. 
H'VH"  sub  max  (Shannon  and  Weaver's  divt  ty 
index),  and  02  concentration  Benthic  comnii- 
ties  at  different  depths  have  characteristic  divt  ty 
values.  The  modifications  of  diversity  with  tim  re 
generally  much  less  remarkable  than  those  of  p  il- 
lation density.-Copyright  1971,  Biological  6- 
stracts.  Inc. 
W71-13107 


GENERAL  SOIL  MAPS  -  A  STUDY  OF  LAND- 
SCAPES, 

Soil  Conservation  Service,  Washington,  DC. 
Lindo  Bartelli. 

Journal  of  Soil  and  Water  Conservation,  Vol  21, 
No  1 ,  January-February  1 966.  p  3-6,  2  fig,  3  photo, 
1  tab,  1 6  ref. 

Descriptors:    'Landscaping,    'Soil   surveys,    'Soil 

types,       'Land       classification,       'Land       use, 

'Resources. 

Identifiers:  'Soil  map,  'Landscape,  'Regional  land 

use  plan,  'Regional  planners.  Soil  behavior,  Soil 

supply,  Soil  unit. 

The  soil  landscape  is  an  integral  part  of  the  basic  in- 
ventory required  by  any  regional  land  use  plan. 
General  soil  maps,  which  identify  and  describe 
landscapes,  provide  an  economical  inventory  of 
soil  resources  and  an  effective  introduction  to 
detailed  soil  surveys.  Procedures  for  converting  the 
complex  soil  units  of  soil  surveys  into  terms  readily 
understandable  by  regional  planners  are  described 
in  this  article.  (Strachan-Chicago) 
W7I-I3957 


LIMNOLOGY  OF  TROPICAL  IMPOID- 
MENTS:  A  COMPARATIVE  STUDY  OF  II 
MAJOR  RESERVOIRS  IN  MADRAS  STATE  N- 
DIA), 

Hydrobiological  Research  Station,  Madras  (In. ). 
For  primary  bibliographic  entry  see  Field  05C. 
W71-13I09 

THE  MAJOR  CATIONS  IN  LAKE  MART 
WATERS, 

Alexandia  Univ.  ( Egypt ).  Faculty  of  Sciences. 

Saad  K.  El-Wakeel,  Selim  A.  Morcos,  and  A.  N 

Mahlis. 

Hydrobiologia.  36  (2):  253-274,  Illus,  Maps,  I 

Identifiers:     Cations,     Lake,     Maryut,    Mm  Is 

Salinity,  Seasonal,  United-Arab-Republic,  \* 

tions.  Waters. 

The  concentrations  of  Na,  K,  Ca  and  Mg  in  kc 
Maryut  water  were  determined  at  6  st;  ns 
representing  the  different  regions  of  the  lake  d.ng 
1966.  The  Na  content  varied  seasonally  an  *• 
gionally  with  an  annual  average  value  of  1 
g/kg.  The  K  content  varied  also  seasonally  ar  '«• 
gionally  following  the  Na  variation,  with  an  a  >» 
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average  content  of  0.0585  g/kg.  The  K  concentra- 
on  in  the  lake  water  forms  about  4.5%  that  of  Na, 
ompared  with  3.6%  in  sea  water  and  21.6%  in 
esh    water.    The    average    Na/CI    ratio    varied 
etween  a  maximum  in  autumn  and  a  minumum  in 
jmmer.  Contrary  to  the  Na/CI  ratio,  the  K/CI  ratio 
as  more  or  less  correlated  with  salinity  variations 
here  it  increased  in  summer  and  decreased   in 
inter.  The  annual  average  Na/CI  ratio  of  0.6345 
>rthe  lake  water  was  higher  than  the  average  ratio 
if  0.5555  given  for  sea  water.  The  K/CI  ratio  had 
i  annual  average  value  of  0.0339  which  is  again 
gher  than  the  average  ratio  of  0.0208  for  sea 
ater.  The  Na  and  K  chlorinity  ratios  decreased 
ith  the  increase  of  chlorinity.  The  Ca  content  in 
e  lake  water  reached  its  maximum  in  summer  and 
I  minimum   in  autumn  with  an  annual  average 
mtent  of  0.0549  g/kg.  The  Ca/CI  ratio  for  the  lake 
ater  had  an  average  value  of  0.0335  which  is 
gher  than  the  ratio  of  0.02126  for  oceanic  water, 
increased  by  the  increase  of  chlorinity  and  sub- 
quently  followed  the  salinity  variation  in  the  lake 
iter.  It  also  varied  regionally  following  the  dis- 
bution  of  carbonates  in  the  bottom  sediments, 
le  Mg  content  in  the  lake  water  had  an  annual 
erage  of  0.1201  g/kg.  The  Mg/Cl  ratio  increased 
the    increase    of   chlorinity,    with    an    annual 
erage  value  of  0.0733  which  is  higher  than  the 
erage  ratio  of  0.06692  for  sea  water.  Similar  to 
i  the  Mg/Cl   ratio  followed   more  or  less  the 
isonal   variation    of  salinity.   The    Mg/Cl   ratio 
ned  slightly  from    1   region  to  another,  with  a 
jht  westward  increase  in  the  lake.  The  average 
!/CI  ratios  were  the  same  at  the  6  stations  and  the 
Inual  average  ratio  was  0.0733.-Copyright  1971 
ilogical  Abstracts,  Inc. 
M-13112 


IE    MAJOR    ANIONS    IN    LAKE    MARYUT 

UERS, 

:xandria  Univ.  (Egypt).  Faculty  of  Sciences. 

M.  Mahlis,  Selim  A.  Morcos,  and  Saad  K.  El- 

ikeel. 

drobiologia.  36  (2):  275-294,  Illus,  Maps,  1970. 
ntifiers:  Alkalinity,  Anions,  Chlorinity,  Lake 
ryut,  United-Arab-Republic,  Waters. 

erminations  for  sulphate,  bromide  content  and 
l  alkalinity  of  Lake  Maryut  water  were  carried 
'  at  6  stations  during  the  4  seasons  of  1966.  The 
nhate  chlorinity  ratio  increased  with  the 
(rease  of  chlorinity.  It  had  an  average  of  0.2649 
jch  is  higher  than  the  ratio  of  0.1395  for  sea 
»er  and  lower  than  the  ratio  for  river  waters.  Re- 
pal  variations  in  the  S04/C1  ratio  are  attributed 
t'he  effect  of  drainage  water  which  have  a  high 
s  hate  content.  The  average  bromine  chlorinity 
ft  0.00360  was  compared  with  0.00348  for  sea 
»:r.  The  seasonal  and  regional  variation  of  the 
t-l  ratio  was  less  significant  than  the  S04/C1 
r ).  The  specific  alkalinity  decreased  with  the  in- 

se  of  chlorinity.  The  average  specific  alkalinity 
f«:the  lake  water  was  3.20  which  is  higher  than 
tl;  for  sea  water,  (0. 126),  and  lower  than  that  for 
lr  waters-Copyright  1971,  Biological  Ab- 
s*:ts.  Inc. 
^  -13 1 13 


V:ROIN  VERTEBRATES  OF  FLOODED 
TES  IN  THE  MAN-MADE  VOLTA  LAKE 
((ANA)    WITH    SPECIAL    REFERENCE    TO 

I       *URROWING        MAYFLY       POVILLA 

A  STA  NAVAS, 

Merere    Univ.,    Kampala    (Uganda).    Dept.    of 

Z-ogy. 

T  itr. 

Hj'obiologia.    36    (3/4):    373-398,    lllus,    Map, 

j^ifiers:  Algae,  Burrowing,  Chironomid,  Fish, 
"  Jed,  Ghana,  Invertebrates,  Lake,  Macro,  Man 
£jly,  Phyto,   Plankton,    Povilla-Adusta,   Trees, 

ipecies  composition  of  periphytic  macroinver- 
*'teson  and  in  flooded  trees  differs  at  different 
"'ties  m  the  Volta  Lake  chironomid  and 
n  Jpteran  larvae  especially  due  to  the  different 


exposure  of  trees  to  wave  action,  in  the  availability 
of  soft  wood  and  bark  as  a  substrate,  and  in  the 
distance  of  trees  off-shore.  All  these  factors  deter- 
mine the  intensity  of  growth  of  the  periphytic  algae 
The   growth   of  the   periphytic   fauna  is  also   in- 
fluenced by  the  density  of  phytoplankton  on  which 
it  feeds.  Other  factors,  such  as  02  concentration 
and  the  turbidity  of  the  water,  are  also  likely  to  af- 
fect the  productivity  of  the  whole  community  The 
abundance  of  Povilla  nymphs,  the  most  common 
organism  in  trees,  seems  to  depend  on  the  type  of 
the  substrate.  The  bark  of  trees  is  exploited  more 
than  the  wood,  and  trees  with  harder  wood  are  less 
attacked  than  those  with  soft  wood.  Macroscopi- 
cally,  the  male  nymphs  can  be  distinguished  from 
female  nymphs  from  a  length  of  6  mm,  and  they 
start  to  emerge  when  9  mm  long.  Females  emerge 
from  14  mm  length.  Nymphs  tend  to  be  heavier  in 
dense  populations.  The  difference  in  the  weight  of 
nymphs  may  be  due  to  differences  in  availability  of 
food.  Nymphs  of  Povilla  fed  both  on  solitary  and  at- 
tached periphytic  algae,  together  with  detritus  and 
planktonic  algae.  Because  of  the  great  abundance 
of  Povilla  the  nymphs  of  this  species  are  of  great 
importance  in  the  conversion  of  algae  into  animal 
protein,  being  themselves  heavily  exploited  by  fish. 
No  lunar  periodicity,  such  as  occurs  on  Lake  Vic- 
toria, was  found,  and  Povilla  in  the  Volta  Lake 
seems  to  emerge  continuously. -Copyright   1971 
Biological  Abstracts,  Inc. 
W71-13116 


MUDLUMPS   AND   SUGGESTED   GENESIS   IN 
PYRAMID  LAKE,  NEVADA, 

Desert  Research  Inst.,  Reno,  Nev. 

For  primary  bibliographic  entry  see  Field  02J 

W71-13144 


THE     PHYTOPLANKTON     OF     MINNESOTA 
LAKES  -  A  PRELIMINARY  SURVEY, 

Minnesota  Univ.,  Minneapolis.   Water  Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  05C 

W7I-13149 


LARGE-SCALE  OSCILLATORY  MOTIONS 
AND  SEASONAL  TEMPERATURE  CHANGES 
IN  LAKE  MICHIGAN  AND  LAKE  ONTARIO, 

Wisconsin    Univ.,    Milwaukee.    Center   for   Great 
Lakes  Studies. 
C.  H.  Mortimer. 

Wisconsin  Univ,  Milwaukee,  Center  for  Great 
Lakes  Studies,  Special  Report  No  12,  1971.  Part  I, 
111  p,  text,  10  tab,  66  ref.  Part  II,  106  p,  illustra- 
tions. 

Descriptors:  "Hydrologic  cycle,  Temperature 
*Waves  (Water),  *Currents  (Water),  Lake 
Michigan,  Lake  Ontario,  International  Hydrologi- 
cal  Decade,  Channels,  Lakes,  Mathematical 
models,  Surges,  Winds,  Seiches. 
Identifiers:  *Temperature  cycles,  *Upweliing, 
Long  internal  waves,  Rotation  effects. 

A  preparatory  analysis  is  presented  of  temperature 
and  dynamics  of  Lake  Michigan  and  Lake  Ontario, 
prepared  for  the  International  Field  year  on  the 
Great  Lakes.  The  four  chapters  of  the  document  in- 
clude detailed  information  on  the  following 
parameters  of  the  two  lakes:  Annual  temperature 
cycle;  Upwelling  of  coastal  waters  and  the  genera- 
tion of  long  internal  waves;  Theory  of  the  internal 
waves  as  influenced  by  rotation;  Temperature 
oscillations  and  currents.  The  text  of  each  chapter 
is  supplemented  by  an  ample  number  (20  to  30)  of 
annotated  illustrations.  Chapter  5  presents  a  com- 
prehensive summary.  (Wilde-Wisconsin) 
W71-13I78 


SR-85  AND  CS-134  UPTAKE  BY  FRESHWATER 
SESTON, 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Biology  Div. 

For  primary  bibliographic  entry  see  Field  05C 
W71-I3231 


WATER  CYCLE— Field  02 
Lakes— Group  2H 


BACTERIA-ALGAE  SYMBIOSIS  -  A  CAUSE  OF 
ALGAL  BLOOMS, 

Wyandotte  Chemicals  Corp.,  Mich. 

For  primary  bibliographic  entry  see  Field  OjC 

W71-13257 


ANALYSIS  OF  VARIATIONS  IN  DISSOLVED 
OXYGEN  IN  AN  IMPOUNDMENT  IN  CENTRAL 
ILLINOIS, 

Illinois  State  Water  Survey,  Peoria.  Water  Qualitv 

Section. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13287 


HOLOCENE    CARBONATE    ACCUMULATION 

CONDITIONS       IN       BELORUSSIAN       LAKE 

BASINS,         (Usloviya         sovremennogo         kar- 

bonatonakopleniya       v       ozernykh       basseynakh 

Belorussii), 

Akademiya    Navuk    BSSR,    Minsk.    Laboratoriya 

Geokhimicheskikh  Problem. 

K.  I.  Lukashev,  A.  L.  Zhukhovitskaya,  and  A.  A. 

Khomich. 

Akademiya  Nauk  SSSR  Doklady,  Vol  193   no  2   d 

425-428,1970.  1  fig,  2  tab,  13  ref. 

Descriptors:  *Lake  basins,  "Lake  morphology, 
'Limnology,  *Calcium  carbonate,  'Sedimentation,' 
Lake  morphometry.  Geochemistry,  Geomorpholo- 
gy,  Bottom  sediments,  Physicochemical  properties, 
Zoning,  Salinity,  Carbon  dioxide,  Supersaturation' 
Equilibrium,  Water  temperature. 
Identifiers:  *USSR,  Belorussia,  Holocene  epoch 
Lake  sediments. 

A  number  of  Belorussian  lakes  were  examined  for 
establishing  geochemical  zoning  in  the  distribution 
of  Holocene  carbonate  sediments.  This  zoning  is 
dependent     upon     soil,    climatic,     geologic     and 
geomorphologic  factors  which  ensure  optimal  con- 
ditions for  leaching,  migration  and  accumulation  of 
calcium  carbonate.  The  lakes  selected  for  study 
differ  in  ( I )  the  topographic  and  geochemical  con- 
ditions of  their  basin  areas,  (2)  the  physico-geo- 
graphic   characteristics   of  their   basins,    (3)    the 
hydrochemical,  hydrodynamic  and  hydrobiological 
properties  of  their  water  and  (4)  the  composition 
of  their  bottom  sediments.  Carbonate  sediments 
are  found  mainly  in  the  lake  basins  of  western  re- 
gions. Silicate,  organic  silicate  and  organic  sedi- 
ments predominate  in  the  northern  and  southern 
parts  of  the   Republic.  Carbonate  sedimentation 
and   accumulation   in   lacustrine  deposits  depend 
upon  the  morphometry,  hydrodynamics,  tempera- 
ture  and   other   limnological   conditions   of  lake 
basins,  which  determine  the  physicochemical  pro- 
perties of  their  water.  Negative  conditions  of  car- 
bonate  formation   prevail  in   lakes   with   a  stable 
acidic  water  reaction.  Positive  conditions  for  car- 
bonate accumulation  are  created  mainly  in  lakes 
with  a  complex  basin  structure,  where  extensive 
open  areas  of  shallow  water  are  much  more  com- 
mon    than     small     areas    of    deep     water.     The 
background  carbonate  sedimentation  in  Belorus- 
sian lake  basins  is  due  to  the  high  carbonate  con- 
tent of  glacial  sediments  and  to  the  stable  super- 
saturation  of  the  water.  The  common  overall  trends 
of  processes  whereby  carbonate  material  is  sup- 
plied, formed,  precipitated,  and  stabilized  ensures  a 
high    net    present-day    carbonate    accumulation 
(Josefson-USGS) 
W71-13304 


DIATOMS  IN  LAKES  AND  LAKE  SEDIMENTS 
AS  AN  INDEX  TO  ENVIRONMENT  (PROGRESS 
REPORT,  MAY  1,  1970  TO  JANUARY  31,  1971, 

Minnesota  Univ.,  Minn. 

For  primary  bibliographic  entry  see  Field  05C 

W71-13383 


PROBLEMS  ASSOCIATED  WITH  THE  QUAN- 
TITATIVE STUDY  OF  LAKE  BALANCE  BY 
MEANS  OF  THE  CONCENTRATIONS  OF  DEU- 
TERIUM AND/SUP  18/0  IN  THE  WATER, 

Commissariat     A     l'Energie     Atomique,     Saclay 
(France).  Centre  d'Etudes  Nucleaires. 
Liliane  Merlivat. 
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Field  02— WATER  CYCLE 
Group  2H— Lakes 


Available  from  the  National  Technical  Information 
Service  as  CEA-CONF-1538,  $3.00  in  paper  copy, 
$0  95  in  microfiche.  Report  CEA-CONF-1538, 
March  13,  1970.  29  p,  7  fig,  15ref. 

Descriptors:  'Evaporation,  'Stable  isotopes, 
*Heavy  media  separation,  'Separation  techniques, 
Deuterium,  Heavy  water,  Tracers,  Water  types, 
Oxygen,  Water  balance,  Foreign  research.  Reser- 
voir evaporation,  Diffusion,  Humidity,  Microen- 
vironment,  Water  vapor,  Lakes,  Turnovers. 
Identifiers:  *Oxygen  isotopes  0-18,  Isotopic  frac- 
tionation. 

Isotopic  fractionation  of  water  was  studied  during 
evaporation  with  natural  turbulence.  Experimen- 
tally, for  (1-D/DD)/  (l-D/DO-18)  the  value  0.85 
was  determined  which  compares  with  the  theoreti- 
cal value  of  0.53.  (D,  DD,  and  DO-18  are  the  diffu- 
sion coefficients  in  air  of  the  molecules  H20,  HDO, 
and  H20  (0-18),  respectively).  Further  experi- 
ments are  being  conducted  to  show  reasons  for  the 
deviation  from  theory.  In  a  study  of  three  Turkish 
lakes,  the  isotopic  fractionation  occurring  during 
evaporation  loss  could  not  be  assessed  directly 
since  the  humidity  was  unknown.  However  from 
the  isotopic  compositions  of  the  lakes  and  of  the  in- 
flowing water  and  the  fact  that  one  of  the  lakes  was 
not  used  for  irrigation,  the  ratio  of  inflow  to 
evaporation  loss  was  estimated  for  the  other  lakes. 
For  both  lakes  the  estimates  based  on  HDO  and  H2 
(0-18),  respectively,  were  in  satisfactory  agree- 
ment. (Bopp-NSIC) 
W71-13387 


EFFECT  OF  URBAN  SALT  RUNOFF  ON  LAKE 
STRATIFICATION, 

State  Univ.,  of  New  York  Coll.  at  Oswego.  Lake 

Ontario  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13441 


NUMERICAL  CALCULATIONS  OF  THE  WIND- 
DRIVEN  CURRENTS  IN  LAKE  ERIE  AND 
COMPARISION  WITH  MEASUREMENTS, 

National  Aeronautics  and  Space  Administration, 
Cleveland,  Ohio.  Lewis  Research  Center. 
R.  I.  Gedney,  and  W.  Lick. 

National  Aeronautics  and  Space  Administration 
(NASA)  Technical  Memorandum  NASA  TM  X- 
67804,  1971.  19  p,  7  fig,  1  tab,  7  ref.  (Paper 
presented  at  14th  Great  Lakes  Conf,  Toronto, 
Canada,  April  19,  1971). 

Descriptors:    *Water  circulation,   *Winds,   'Cur- 
rents (Water),  'Lake  Erie,  'Numerical  analysis, 
Model  studies,  Mathematical  studies,  Data  collec- 
tions. Wind  velocity,  Lakes. 
Identifiers:  'Wind-driven  water  currents. 

The  steady-state,  wind  driven  velocities  in  Lake 
Erie  were  calculated  numerically  using  a  shallow 
lake  model.  The  three-dimensional  velocities  as  a 
function  of  depth  and  horizontal  position  are  dis- 
played for  the  prevailing  southwest  winds.  The 
velocities  vary  greatly  from  position  to  position  and 
depend  strongly  on  the  bottom  topography  and 
boundary  geometry.  For  the  numerical  calcula- 
tions, a  0.805  kilometer  grid  size  in  an  island  region 
and  a  3.22  kilometer  grid  size  in  the  rest  of  the  lake 
was  incorporated  to  adequately  represent  the  Lake 
Erie  geometry.  The  calculated  velocities  agree 
quantitatively  with  current  meter  measurements 
made  at  mid-depths  in  the  Central  and  Eastern 
basins.  The  magnitudes  of  the  average  eddy  viscosi- 
ty used  in  the  calculations  agree  with  measure- 
ments made  in  the  Great  Lakes.  Steady  currents 
usually  occur  after  two  days  of  fairly  uniform 
winds  (Woodard-USGS) 
W7I-I3449 


COSMOGENIC    Na22   IN   SURFACE   WATERS 

OF    ARID    REGIONS    (Kosmogennyy    Na22     v 

poverkhnostnykh  vodakh  sushi), 

Akademiya     Nauk     SSSR,     Leningrad.     Institut 

EvolyuUionnoi  Fiziologii  i  Biokhimii. 

I)  Q  llcyshman  and  Yu.  P  Kancvskiy. 


Akademiya  Nauk  SSSR  Doklady,  Vol  198,  No  6,  p 
1397-1400,  1971.  1  tab,  12  ref. 

Descriptors:  'Sodium,  'Radioisotopes,  'Surface 
waters,  'Rivers,  'Lakes,  Arid  lands,  Precipitation 
(Atmospheric),  River  flow,  Groundwater  recharge, 
Evaporation,  Time  lag.  Tracers,  Water  balance. 
Identifiers:  'USSR,  'Sodium  radioisotopes,  Lake 
Ladoga,  Lake  Onega,  Lake  Saimaa,  Lake  llmen, 
Neva  River,  Svir'  River,  Vuoksi  River,  Volkhov 
River. 

Of  the  cosmogenic  radionuclides  formed  in  the 
earth's  atmosphere,  H3  with  a  half-life  of  12.3 
years  and  Na22  with  a  half-life  of  2.6  years  are  the 
most  suitable  for  studying  hydrologic  processes  in 
nature.  To  determine  the  concentrations  of  Na22 
in  atmospheric  precipitation  and  in  lake-river 
systems,  investigations  were  conducted  in  the  Neva 
River  basin  on  Lakes  Onega,  Saimaa  and  llmen, 
connected  to  Lake  Ladoga  by  the  Svir'  Vuoksi  and 
Volkhov  Rivers.  The  Na22  content  in  the  waters  of 
the  Svir',  Vuoksi  and  Volkhov  Rivers  was  calcu- 
lated directly  by  formula.  The  Na22  content  in  the 
water  of  the  Neva  River  was  determined  from  the 
contribution  to  the  water  balance  of  the  Lake 
Ladoga  of  ( 1  )  the  flow  of  each  of  the  three  tributa- 
ries; ( 2 )  the  total  flow  of  the  small  rivers;  ( 3 )  the  at- 
mospheric precipitation;  (4)  the  groundwater 
recharge;  and  (5)  the  evaporation  from  the  lake 
surface.  Actual  concentrations  of  Na22  in  the 
waters  of  the  Svir'  ad  Neva  Rivers  approached  cal- 
culated values;  for  the  Vuoksi  and  Volkhov  Rivers 
the  actual  values  were  approximately  one-half  the 
theoretical  values.  The  differences  between  the 
theoretical  and  empirical  values  may  be  explained 
by  the  arbitrary  selection  of  average  time  lag 
parameters  in  the  river  basin  without  allowance  for 
the  effects  of  specific  basin  conditions.  (Josefson- 
USGS) 
W71-13501 


THE  PALEOLIMNOLOGY  OF  FOUR  LAKES  IN 
SOUTH-WESTERN  FINLAND, 

Helsinki  Univ.  (Finland).   Dept.  of  Geology  and 

Paleontology. 

Pentti  Alhonen. 

Annales  Academiae  Scientiarum  Fennicae,  Series 

A,   III.   Geologica-Geographica,   No    105,   March 

1970.  39  p,  20  fig,  2  tab,  58  ref. 

Descriptors:  'Paleolimnology,  'Ecosystems, 
'Lakes,  'Bottom  sediments,  'Sedimentation,  Sedi- 
mentation rates,  Lake  stages,  Palynology,  Diatoms, 
Crustaceans,  Biomass,  Sampling,  Chemical  analy- 
sis, Radioactive  dating.  Organic  matter,  Carbon, 
Nitrogen,  Plankton. 

Identifiers:  'Finland,  Lake  sediments,  Chemos- 
tratigraphy,  Biostratigraphy,  Lithostratigraphy, 
Pollen  analysis,  Sediment  cores,  Paludification. 

Sediment  cores  were  collected  from  four  lakes  in 
southwestern  Finland  for  examining  the  life  history 
and  dynamics  of  lake  ecosystems.  The  lakes  stu- 
died, Telkko,  Sarkijarvi,  Jarvenkylanjarvi  and  Lep- 
pasjarvi,  are  all  of  the  same  age,  isolated  according 
to  the  diatoms  from  the  Ancylus  Lake.  The  isola- 
tion is  indicated  by  a  marked  change  from  clay  to 
clay-gyttja  and  gyttja  sediments  containing  dif- 
ferent diatom  communities.  The  diatom  succes- 
sions of  these  lakes  have  remained  oligotrophic 
throughout  their  flandrian  development.  The  bios- 
tratigraphy of  the  diatoms,  consisting  of  epipelic 
and  epiphytic  communites,  may  be  associated  with 
changes  in  the  water  level  of  the  lake  basins,  espe- 
cially in  the  lakes  Telkko,  Jarvenkylanjarvi  and 
Leppasjarvi.  These  dynamics  are  clearly  indicated 
by  the  subfossil  cladoceran  fauna.  Based  on  its 
planktonic/littoral  ratio,  there  are  two  pelagic, 
deep-water  phases  in  these  lakes  (Atlantic  and  Sub- 
Atlantic  periods).  A  clear  littoral  development  with 
a  low  lake  level  occurred  during  the  Sub-Boreal 
period  and  was  often  observed  in  the  most  recent 
history  of  the  lakes.  A  chemical  analysis  of  the  igni- 
tion loss,  water  content,  carbon,  nitrogen,  and  C/N 
ratio  of  the  lake  sediments  indicates  a  rapid  in- 
crease in  the  organic  content  of  the  deposits.  This 
phenomenon  was  reflected  in  the  estimated  sedi- 


mentation rate  curves  for  all  lakes,  except  M 
Jarvenkylanjarvi,  where  the  greatest  increase  >■ 
sedimentation  rate  occurred  during  the  Sub-Aa 
tic  period  and  in  the  most  recent  history  otM 
lake.  The  high  organic  content  of  Lake  lelkkofl 
ing  its  growth  phase  may  reflect  a  paludificatifl 
the  environment.  ( Josefson-USf  jS  t 
W7I-13503 


KINETIC  ASSESSMENT  OF  ALGAL  GROW* 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  05C. 

W7I-13553 


WATERSHED      ANALYSIS      RELATING 
EUTROPHICATION  OF  LAKE  MICHIGAN,! 

Michigan  State  Univ.,  E.  Lansing.  Inst    of  ' 

Research. 

For  primary  bibliographic  entry  see  Field  05C. 

W7  I -13808 


POMME  DE  TERRE  LAKE   BACTERIOL- 
CAL  STUDY  (MISSOURI), 

Environmental   Protection   Agency,   Kansas 

Mo. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-138I4 


MIXING  PROCESSES  IN  GREEN  BAY, 

Wisconsin  Univ.,  Madison.  Marine  Studies  Cei 
W.  F.  Ahrnsbrak,  and  R.  A.  Ragotzkie. 
University    of    Wisconsin    Sea    Grant    Pro 
Reprint  WIS-SG-7 1-312  from   Proceedings 
teenth  Conference  on  Great  Lakes  Research, 
1970,  Buffalo,  New  York,  International  Ass* 
tion  for  Great  Lakes  Research  p  880-890,  19i| 
fig,  3  tab,  14  ref. 

Descriptors:  'Mixing,  'Water  quality,  *V« 
types,  'Bays,  'Lake  Michigan.  Water  poll  » 
sources,  Model  studies,  Analytical  techni^a 
Chemical  analysis.  Diffusion,  Conductivity,  i 
ment  transport,  Hydrologic  data,  SedimenU* 
Data  collections. 
Identifiers:  'Green  Bay  (Lake  Michigan). 

A  one-dimensional  diffusion  model  based  oim 
principle  of  conservation  of  mass  was  applii  U 
Green  Bay,  Lake  Michigan  Observed  diffusi  « 
were  compared  with  those  predicted  on  the  ba  <J 
seiche  activity.  Diffusivities  in  the  vicinity  of  H| 
Tail  Point  were  approximately  250,000  sq  era 
with  an  abrupt  jump  to  1  million  sq  cm/sec  m 
km  farther  into  the  bay  and  gradually  increasi  U 
3  million  sq  cm/sec  in  the  central  part  of  the  y 
Electrical  conductivity  and  light  transmis  t; 
were  used  to  observe  the  distribution  of  Fox  le 
water  in  the  Bay.  Highest  concentration  grada) 
(40%  km)  were  found  in  the  vicinity  of  Longii 
Point  and  along  the  eastern  shore  of  the  soum 
end  of  the  Bay.  No  appreciable  transverse  grad* 
were  found  in  the  mid  and  northern  portion  c* 
Bay.  (Woodard-USGS) 
W71-13828 


APPRAISAL  OF  CHEMICAL  AND  BIOL  I 
CAL  CONDITIONS  OF  LAKE  OKEECHO  E 
FLORIDA,  1969-70, 

Geological  Survey,  Tallahassee,  Fla. 

B.  F.  Joyner. 

Geological   Survey  Open-file   Report  No  7i* 

1 97 1 .  1 1 1  p,  8  fig,  1 5  tab,  3  1  ref,  append. 

Descriptors:    'Water  quality,    'Water  chem  1 

'Lakes,   'Florida,  'Lake  stages,  EutrophM" 

Water    analysis.    Chemical    analysis.    HydrcK 

data.  Data  collections.  Sedimentation,  Biolt r* 

properties. 

Identifiers:     'Lake     Okeechobee     (Fla),    Hf> 

budget. 

The  chemical,  physical  and  biologic  properti  o 
Lake  Okeechobee  in  southern  Florida  wer  n 
vestigated  from  January  1969  through  April     ' 
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i)rganic  nitrogen  averaged  1.1  mg/liter  (milligrams 
■er  liter)  and  accounted  for  approximately  80%  of 
:  ie  total  nitrogen,  and  total  phosphorus  (P) 
veraged  0.04  mg/liter.  The  average  dissolved- 
jlids  content  of  the  lake  water  was  260  mg/liter  in 
969-70  compared  to  190  mg/liter  in  1940-41. 
:ainfall  contributes  significant  amounts  of 
utrients  to  the  lake,  and  concentrations  in  rain  are 
i  times  similar  to  concentrations  in  both  the  lake 
nd  concentrations  in  rain  are  at  times  similar  to 
loncentrations  in  both  the  lake  and  its  major  tribu- 
tes. Rainfall  contributes  25%  of  the  total 
itrogen  and  16%  of  the  total  phosphorus  load, 
(ajor  tributary  sources  include  the  Kissimmee 
iver,  which  contributes  approximately  40%  of  the 
ital  nitrogen  and  phosphorus  loads,  and  Taylor 
reek,  which  contributes  28%  of  the  total 
hosphorus  load.  Eighteen  percent  of  the  nitrogen 
id  32%  of  the  phosphorus  entering  Lake 
keechobee  is  retained  within  the  bottom  sedi- 
ents  and  biota.  Water  pumped  from  agricultural 
eas  to  the  southeast  is  generally  the  poorest  in 
jality  of  all  water  entering  Lake  Okeechobee 
Voodard-USGS) 
l'71-13849 


HE  WATER  QUALITY  OF  SAM  RAYBURN 
ESERVOIR,  EASTERN  TEXAS, 

sological  Survey,  Washington,  D.C. 

Rawson,  and  M.  W.  Lansford. 

mailable  from  SOD,  GPO,  Wash,  D.C,  Price  35 

nts.    Geological    Survey    Water-Supplv    PaDer 

f99-J,  1 97 1 .  67  p,  9  fig,  1 6  tab,  3  ref. 

pscriptors:  *Texas,  *Reservoirs,  *Water  quality, 
Vater  storage,  Dams,  Water  supply,  Water  con- 
irvation,  Sewage  treatment,  Water  pollution 
mrces,  Industrial  wastes,  Waste  assimilative 
ipacity,  Limnology,  Thermal  stratification,  Con- 
ction,  Thermocline,  Hypolimnion,  Epilimnion, 
irnovers,  Surface  drainage,  Dissolved  oxygen 
issolved  solids.  ' 

|:ntifiers:  *Sam  Rayburn  Reservoir  (Tex),  *  An- 
gina River  (Tex),  Angelina  County  (Tex),  Jasper 
»unty(Tex). 

e  Sam  Rayburn  Reservoir  study  area  in  Texas, 
the  Angelina  River,  extends  from  Lufkin,  An- 
ma  County,  to  Bevelport,  Jasper  County,  a 
tance  of  some  60  miles.  Tributaries  influencing 
Iter  quality  downstream  from  Lufkin  include 
|you  La  Nana  and  Paper  Mill  Creek.  About  4  cfs 
i  treated  municipal  wastes  is  discharged  into 
Irou  La  Nana,  while  Paper  Mill  Creek  receives 
k  30  cfs.  The  Angelina  River  seldom  contains 
ire  than  400  mg/liter  of  dissolved  solids.  Thermal 
Mification  studies  show  that  the  water  in  the 
jjrvoir  begins  to  stratify  in  March  and  ceases  in 
Ivember.  During  December  through  February 
ijitification  is  practically  nonexistent.  At  most 
lis  studied  the  dissolved  oxygen  gradient  was 
Hie  during  the  summer  stagnation  period  and 
(reased  greatly  during  winter  circulation 
Mods.  The  concentration  of  dissolved  solids  va- 
['  from  100  to  145  mg/liter  and  was  variable  dur- 
'  the  first  year  of  impoundment.  Concentrations 
(ron  and  manganese  near  the  dam  site  were  less 
ti  0.40  and  0.25  mg/liter,  respectively.  During 
Simer  stagnation  these  concentrations  increased, 
facially  below  the  thermocline.  General  water 
<?Iity  changes  downstream  from  the  dam  site  are 
sJI.(Glasby-USGS) 
Vl-13854 


S.INE  LAKES  OF  THE  EASTERN  PAMIRS  AS 

(MCENTRATORS     OF     RARE     ELEMENTS 

■  yanyye  ozera  Vostochnogo  Pamira  -kontsentra- 

M  redkikh  elementov), 

AUnion  Scientific  Research  Inst,  of  Hydrogeolo- 

Knd  Engineering  Geology,  Moscow  (USSR) 

»   Kraynov,  N.  G.  Petrova,  and  I.  V. 

"irinskaya. 

Jdemiya  Nauk  SSSR  Doklady,  Vol  198,  No  4,  p 

'943,1971.1  fig,  2  tab,  7  ref  P 

Dbriptors.  *Geochemistry,  *Saline  lakes,  *SaIine 
*  r,  Salinity,  Salts,  Boron,  Molybdenum,  Titani- 


um, Groundwater,  Surface  waters,  Connate  water 
Brines,  Metamorphic  rocks,  Granites. 
Identifiers:  *USSR,  *Rare  elements,  Pamirs,  Lithi- 
um,     Rubidium,      Arsenic,      Bromine,      Iodine 
Mineralization. 

The  lakes  of  the  Eastern  Pamirs  are  rich  in  many 
rare  elements,  including  Li,  Rb,  B,  Ti,  As,  Mo,  Br, 
and  I.  The  waters  of  these  lakes  are  brines  of  the  Cl- 
C03  (HC03)-SO4-Na  type  with  a  mineralization  of 
100  g/hter  or  more  and  with  a  pH  of  10.  The  rare 
element  concentrations,  which  were  particularly 
high  for  Li,  Ti,  As,  W,  and  Br,  were  determined 
from  the  ratios  of  their  content  in  the  lake  waters 
(percent,  recalculated  to  1  kg  of  water)  to  their 
average  content  in  granitoid  rocks.  The  approxi- 
mate modes  of  occurrence  of  the  rare  elements  in 
lake  waters  were  determined  from  the  modes  of 
migration  of  a  number  of  rare  elements  in  alkaline 
waters.  Three  groups  of  rare  elements  were 
identified:  (1 )  the  cationogenic  elements  (Li,  Rb); 
(2)  the  complexing  elements  (Nb,  Ti);  and  (3)  the 
anionogenic  elements  (W,  Mo,  As,  B,  Br,  I).  The 
degree  of  element  concentration  in  the  lake  waters 
was  highest  for  the  anionogenic  elements  (particu- 
larly Br,  I,  As,  and  W)  and  lowest  for  the  complex- 
ing elements.  Granites  and  metamorphic  rocks  with 
near-Clarke  concentrations  in  most  of  the  rare  ele- 
ments examined  are  the  source  of  the  rare  elements 
for  lake  waters.  The  supply  of  rare  elements  to 
lakes  is  associated  both  with  surface-  and  ground- 
waters and  with  deep-seated  joint-vein  (interstitial) 
waters.  (Josefson-USGS) 
W71-13866 


WATER  QUALITY  INVESTIGATION,  PART  II- 
BASIC  DATA,  FORT  LOUDOUN  RESERVOIR 
JUNE  1968-DECEMBER  1970. 

Tennessee  Univ.,  Knoxville.  Water  Resources 
Research  Center. 

Tennessee  University,  Water  Resources  Research 
Center  Technical  Bulletin  No  2,  June  1971.  103  p 
1  fig,  3  tab,  4  ref.  OWRR  Projects  A-013-TENN 
(l)andA-006-TENN(8). 

Descriptors:  *Water  quality,  *Water  analysis, 
♦Reservoirs,  "Tennessee,  *Hydrologic  data! 
Chemical  analysis,  Data  collections,  Water  chemis- 
try, Surface  waters,  Sampling,  Analytical 
techniques,  Surveys. 
Identifiers:  *Fort  Loudoun  Reservoir  (Tenn). 

Water  quality  data  are  presented  for  Fort  Loudoun 
Reservoir,  Tennessee  for  the  period  June  1968  to 
December  1970.  Fort  Loudoun  Reservoir  on  the 
Tennessee  River  extends  from  a  dam  at  Tennessee 
River  Mile  602.3  approximately  55  miles  to  5.2 
miles  above  the  junction  (Mile  652.1)  of  the 
French  Broad  and  Holston  Rivers.  Ther  Reservoir 
has  a  shore  length  of  approximately  360  miles  arid  a 
total  storage  area  of  386,500  acre-feet.  Samples 
were  collected  from  1 1  sites  at  specified  depths 
using  a  hose  connected  to  a  pump  located  in  the 
boat.  On  each  sampling  date  three  separate  sam- 
ples were  taken  at  each  station.  The  specified 
depths  in  the  reservoir  cross-section  were  at  the 
surface,  at  mid-depth,  and  at  the  bottom  at  the 
center  line  of  the  reservoir.  Dissolved  oxygen  and 
temperature  were  measured  in  a  closed  chamber 
connected  to  the  pump  discharge  and  samples  for 
subsequent  laboratory  analysis  were  obtained  from 
the  overflow  from  this  chamber.  (Woodard-USGS) 
W7 1-1 3908 
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METHODS     OF     HYDROBIOLOGY     (FRESH- 
WATER BIOLOGY), 

Jurgen  Schwoerbel. 

200  p,  Illus,  Pergamon  Press  Inc.:  Elmsford,  N  Y 

1970.  Pr.  $8.00 

Identifiers:   Algae,  Apparatus,   Biology,   Biomass, 

Book,    Fresh,    Hydrobiology,    Insects,    Methods, 

Phyto,  Plankton,  Populations,  Water,  Zoo. 
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This     book     is     concerned     with     the     specific 
hydrobiological  methods  and  techniques  used  for 
the  study  of  standing  and  flowing  waters  in  relation 
to  the  free  water  and  bottom  zones,  particularly 
those  used  which  make  qualitative  and  quantitative 
collections  of  aquatic  organisms  possible.  The  vari- 
ous forms  of  apparatus  required  and  their  use,  the 
methods  used  for  capturing  organisms  and  taking 
samples  and  the  evaluation  of  the  results  are  all 
described  in  detail.  The  techniques  for  dealing  with 
plankton  and  bottom  organisms,  with  plants  and 
animals  which  are  either  attached  or  float  freely  are 
surveyed  in  such  a  manner  that  the  experienced 
worker  can  easily  refer  to  them  while  at  the  same 
time  the  student  is  given  an  introduction  to  them 
In  addition  to  the  purely  biological  methods,  physi- 
cal and  chemical  methods  for  the  investigation  of 
water  are  also  considered.  The  methods  or  marine 
biology  are  not  considered  in  the  volume,  although 
some  of  the  methods  of  measurement  and  calcula- 
tion used  by  production  biology  are  included.  After 
an  introduction  to  the  community  life,  total  life  and 
levels  of  correlation  in  water  as  an  environment  for 
organisms,  the   1st  chapter  deals  with  the  deter- 
mination   of  elements    in    water    to    enable    the 
hydrobiologist  to  make  a  rapid  estimate  of  it  as  an 
environment  of  organisms.  Methods  are  given  then 
for  the  investigation  of  zooplankton,  phytoplank- 
ton,  of  the  eulittoral  zone,  infralittoral  zone  and 
profundal  zone  and  banthal  region.  For  environ- 
ments of  running  water,  determination  techniques 
are  covered  for  plant  populations,  animals,  plank- 
ton and  insects.  Phreatic  fauna  (in  underground 
water)  is  discussed,  followed  by  methods  for  the 
determination  of  the  biomass,  primary  production 
and   consumption   in   water   and   the   population 
dynamics  of  the  zooplankton.  A  final  chapter  deals 
with  ecological  methods  and   physiological  con- 
siderations for  biological  studies  of  water  quality. 
Appended  are  methods  of  fixation  and  preservation 
of  specimens,  culture  methods  for  algae  and  firms 
which  make  hydrobiological  apparatus.-Copyrieht 
1971,  Biological  Abstracts,  Inc  P'   g 
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SMALL      FRESHWATER      ORGANISMS      ON 
ENIWETOK  ATOLL, 

Texas  Univ.,  Austin.  Dept.  of  Zoology. 

Bassett  Maquire,  Jr. 

Micronesica.  3  (2):  151-157,  1967. 

Identifiers:  Atoll,  Central,  Eniwetok,  Fresh,  Ocean, 

Organisms,  Pacific,  Variety,  Water. 

Eniwetok  Atoll  is  near  the  north  end  of  the 
Marshall  Islands  in  the  central  Pacific  Ocean.  A 
study  was  made  during  the  summer  of  the  1963  to 
determine  the  existence  and  characteristics  of  a 
microscopic  freshwater  biota  which  might  live  in 
small,  sporadically  existing  temporary  bodies  of 
fresh  water  on  a  very  isolated  atoll  which  lacks 
fresh  surface  water.  Collections  of  fresh  water  were 
made  on  4  different  islets  of  Eniwetok.  The  number 
of  different  kinds  of  small  freshwater  organisms,  in 
view  of  the  great  isolation  of  the  atoll  and  the 
general  lack  of  fresh  water  was  astounding.  There 
were  at  least  8 1 .  Many  that  were  found  are  able  to 
live  as  part  of  the  soil  biota  as  well  as  in  standing 
water.  It  was  evident  that  a  large  number  of  the  or- 
ganisms found  in  fresh  water  on  Eniwetok  were 
transported  to  the  atoll  and  were  not  merely 
adaptable  but  normally  marine  species.  Transport 
of  some  small  aquatic  organisms  to  Eniwetok  may 
have  resulted  from  the  activities  of  the  Microne- 
sians  or  the  Japanese  or  Americans  during  and 
after  World  War  2. -Copyright  1971,  Biological 
Abstracts,  Inc. 
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THE  BOTTOM   FAUNA   OF  THE   RAPIDS  OF 
THE  BLACK  VOLTA  RIVER  IN  GHANA, 

Makerere    Univ.,    Kampala   (Uganda).    Dept.    of 

Zoology. 

T.  Petr. 

Hydrobiologia.    36    (3/4):    399-418,    Illus,    Map 

1970.  H 

Identifiers:  Bark,  Black,  Bottom,  Cheumatopsyche, 

Climatic,    Cricotopus,    Crop,    Distribution,    Ec- 
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nomus,  Fauna,  Ghana,  Habitat,  Larvae,  Rapids, 
River,  Standing,  Volta. 

The  increase  in  abundance  and  biomass  of  the  bot- 
tom fauna  in  the  Black  Volta  River  rapids  seems  to 
be  closely  related  to  increasing  rate  of  water  flow. 
These  differences  are  due  mainly  to  the  increasing 
number  of  Cheumatopsyche  larvae,  a  web  spinning 
caddisfly.  At  higher  current  speeds  more  food  is 
provided  for  this  omnivorous  species,  and  this 
seems  to  determine  its  density  on  the  substratum. 
In  a  very  slow  current  which  prevents  the  use  of 
webs  for  food  catching,  this  genus  is  absent.  The 
abundance  and  standing  crop  of  bottom  fauna  at 
the  end  of  dry  season  can  be  considered  as  the 
highest  for  the  whole  year.  The  presence  of  several 
instars  of  the  commonest  species  guarantees  almost 
continuous  emergence  and  recolonization  of  the 
substratum  during  the  dry  season.  With  the  onset  of 
heavy  rains  and  floods  the  communities  found  in 
the  rapids  are  disturbed,  and  eventually  completely 
destroyed.  This  is  because  the  substrate  is  carried 
away  by  the  swift  flow  of  the  river.  Recolonization 
can  be  expected  after  the  rains  when  the  water 
level  is  low  and  the  substratum  again  stabilized. 
The  fauna  of  rapids  is  a  community  which  can  be 
expected  to  be  almost  completely  destroyed  when 
it  becomes  permanently  flooded  in  any  man-made 
lake.  Some  organisms,  however,  such  as  the  larvae 
of  Ecnomus  and  Cricotopus  may  establish  them- 
selves again  in  a  habitat  physically  and  chemically 
akin  to  that  of  rapids;  such  a  habitat  is  for  example 
the  bark  of  flooded  trees  exposed  to  wave  action 
and  surrounded  water  well  saturated  with  02.-- 
Copyright  197 1 ,  Biological  Abstracts,  Inc. 
W7I-13108 


CHEMICAL  CHANGES  INVOLVING 

NITROGEN  METABOLISM  IN  WATER  AND 
PARTICULATE  MATTER  DURING  PRIMARY 
PRODUCTION  EXPERIMENTS, 

Ceskoslovenska        Akademie        Ved,        Prague. 
Hydrobiologicka  Lab. 
L.  Prochazkova,  P.  Blazka,  and  M.  Kralova. 
Limnol  Oceanogr.  15(5):  797-807,  Ulus,  1971 . 
Identifiers:       Chemical,       Matter,      Metabolism, 
Nitrogen,    Particulate,    Photosynthesis,    Primary, 
Production,  Water. 

The  uptake  of  ammonia  and  nitrate  by  particulate 
matter  during  photosynthesis  in  large  light  and  dark 
bottles  was  followed  by  colorimetric  and  mass 
spectrometric  methods.  Ammonia  uptake  as  deter- 
mined by  the  15N  isotope  was  always  higher  than 
the  parallel  estimate  from  colorimetric  analysis. 
The  uptake  (or  release)  of  ammonia  in  the  dark 
was  inversely  related  to  the  protein  content  of  the 
corresponding  sample  of  particulate  matter. 
Utilization  of  nitrate  in  light  was  inversely  propor- 
tional to  the  concentration  of  ammonia  available. 
The  particulate  organic  matter  contained  50.5% 
protein  in  light  bottles  but  61.7%  protein  in  dark 
ones.  The  mean  ration  of  02  changes,  as  calculated 
from  changes  in  protein,  carbohydrate,  and  lipid  to 
those  found  experimentally,  was  1.03  in  light  bot- 
tles (indicating  good  agreement)  and  -0.34  in  dark 
ones.  This  is  interpreted  as  evidence  for  some  parti- 
cle formation  in  the  dark  that  is  probably  not 
microbial. -Copyright  1971,  Biological  Abstracts, 
Inc. 
W71-I3118 


GERMINATION  ECOLOGY  AND  ADAPTA- 
TION TO  HABITAT  TO  LEAVENWORTHIA 
SPP.  RUCIFERAE), 

Bot.  Dep.,  Univ.  Ky.,  Lexington,  Ky.,  Kentucky 
Univ.,  Lexington.  Dept.  of  Botany. 
Jerry  M.  Baskin,  and  Carol  C.  Baskin. 
Amer  Midland  Natur.  85  ( I ):  22-36.  197 1 . 
Identifiers:     Adaptation,     Aridity,    Cruciferae-D, 
Ecology,  Germination,  Habitat,  Leavcnworthia-D- 
Spp,     Leavcnworthia-Stylosa-D,     Leavcnworthia- 
Torulosa-D,  Leavenworthia-Uniflora-D,  Moisture, 
Ripening,  Seasonal,  Temperature. 

Lcavcnworthia  stylosa  Gray,  L  uniflora  (Michx.) 
Britt.,  and  L.  torulosa  Gray  are  winter  annuals  that 


grow  in  shallow  rocky  soils  of  middle  Tennessee 
cedar  glades.  Seeds  of  these  species  are  dispersed 
in  May,  but  germination  is  delayed  until  Sept.  and 
Oct.  This  study  investigates  reasons  for  the  failure 
of  these  winter  annuals  to  germinate  during  the 
summer.  At  maturity,  practically  all  of  the  seeds 
are  dormant,  and  germination  during  late  spring 
and  early  summer  (May  and  June)  apparently  is 
prevented  by  an  internal  dormancy  mechanism  (s). 
Dormancy  in  many  of  the  seeds  is  overcome  by  a 
short  period  of  after-ripening  so  that,  in  nature,  a 
certain  percentage  of  the  seeds  are  nondormant 
(but  quiescent)  during  July  and  Aug.  During  the 
quiescent  period,  nondormant  seeds  will  germinate 
at  constant  temperatures  ranging  from  10  to  20  C 
but  not  at  higher  constant  temperatures  or  at  alter- 
nating temperatures  that  occur  in  nature  during 
this  time,  even  if  the  soil  is  kept  continuously  moist. 
By  autumn  most  of  the  seeds  have  after-ripened 
and  with  the  arrival  of  lower  autumn  temperatures, 
seeds  germinate  as  soon  as  moisture  conditions  per- 
mit. The  after-ripening  requirement  and  the  rela- 
tively low  temperature  requirement  for  germina- 
tion insure  that  germination  docs  not  occur  during 
the  summer.  These  germination-regulating 
mechanisms  can  be  interpreted  as  ecological  adap- 
tations to  the  seasonally-arid  glade  habitat. -Copy- 
right 1971,  Biological  Abstracts,  Inc. 
W71-13127 


THE  VEGETATIVE  MORPHOLOGY,  HABITAT 
PREFERENCE  AND  WATER  BALANCE 
MECHANISM  OF  THE  BROMELIAD  TILLAND- 
SIA  IONANTHA  PLANCH, 

Oberlin  Coll.,  Ohio. 

David  H.  Benzig,  and  Christopher  E.  Dahle. 
Amer  Midland  Natur.  85(1):  11-21.  1971. 
Identifiers:    Balance,    Bromeliad,    Deficit,   Foliar, 
Habitat,      Mechanism,      Mineral,      Morphology, 
Preference,  Tillandsia-Ionantha-M,  Trichome,  Up- 
take, Vegetative,  Water. 

T.  ionantha  Planch  is  a  Mexican  and  Central  Amer- 
ican epiphyte  or  saxicole.  Because  this  species  can- 
not impound  water  and  debris  among  overlapping 
leaf  bases  as  do  many  other  bromeliad  epiphytes 
and  because  it  lacks  a  root  system  capable  of  sig- 
nificant absorption,  it  must  rely  on  rapid  mineral 
and  water  uptake  over  the  shoot  surface.  Adapta- 
tions which  permit  this  plant  to  succeed  in  dry,  ex- 
posed habitats  are  a  capacity  for  water  uptake 
through  foliar  trichomes,  the  capacity  to  resist 
rapid  drying  at  low  humidities,  and  the  ability  to  en- 
dure extreme  desiccation  without  incurring  irrever- 
sible impairment  of  its  metabolism.  It  is  not  as  in- 
sensitive to  desiccation  injury  as  some  true 
poikilohydrous  plants.  When  water  deficits  ap- 
proach 75-80%,  irreversible  metabolic  injury  oc- 
curs as  evidenced  by  permanent  impariment  of 
photosynthesis  and  respiration  and  eventual  death. 
Young  seedlings  are  less  capable  of  resisting  desic- 
cation than  adult  rosettes  but  they  can  endure  at 
least  a  65%  water  deficit  without  loss  of  function. - 
Copyright  1971,  Biological  Abstracts,  Inc. 
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OBSERVATIONS  ON  VEGETATION  PAT- 
TERNS AND  DYNAMICS  ON  HAWAIIAN  AND 
GALAPAGEIAN  VOLCANOES, 

Smithson  Institute,  Washington,  D.C. 

F.  R.  Fosberg. 

Micronesica.  3  (2):  129-134.  1967. 

Identifiers:  Acacia-D,  Altitude,  Climate,  Dynamics, 

Galapageian,    Hawaiian,    Lava,    Metrosideros-D, 

Moisture,  Patterns,  Vegetation,  Volcanoes. 

The  major  vegetation  patterns  in  the  Hawaiian  and 
Galapagos  islands  seem  to  be  controlled  by  eleva- 
tion and  the  consequent  climatic  patterns.  They 
correspond  very  well  with  the  prevailing  moisture 
patterns.  New  lava  and  ash  substrata  favor  at  least 
facultative  xerophytes  because  of  extreme  drainage 
and  high  temperatures.  Two  tree  genera,  Metro- 
sidcros  and  Acacia,  both  strongly  xeromorphic  in 
morphology,  are  dominant  in  Hawaiian 
hygrophilous  forests.  The  most  obvious  vegetation 
feature  controlled   by   volcanism   is  the    'kipuka' 


phenomenon,  which  is  an  'island'  of  vegetation  • 
rounded   and   isolated    by   lava  flows.— Copyri 
1971,  Biological  Abstracts,  Inc. 
W71-13I31 


THE  BENTHIC  ALGAL  COMMUNITY  01. 
NORTH  CAROLINA  PIEDMONT  STREAM, 

Dep.  Biol.,  West.  Ky.  Univ.,  Bowling  Green,  ■ 

Western  Kentucky  Univ  ,  Bowling  Green   Dept  f 

Biology. 

Gary  E.  Dillard. 

Nova  Hedwigia.  17  (1-4):  9-29.  1969. 

Identifiers:        Achnanthes-Minutissima,        Ala 

Benthic,  Communities,  Dominance,  Eunotia-PjJ 

:  in  air    Var  Minor  Gomphonema-Parvull  J 

North-Carolina,  Piedmont,  Seasonal,  Stream,  T«l 

perature,  USA,  Water. 

Regularly  visited  study  stations  were  establisll 
along  the  courses  of  various  streams  of  the  Bar  i 
Creek  system  in  Wake  County,  North  Carolina.! 
order    to   study    the    benthic    algal    communis 
present,    accumulate    quantitative    data    on 
macroscopic   forms  as  well   as  the   microscopl 
epilithic  forms  occurring  in  the  stream  system,  i 
correlate    changes    in    seasonal    periodicity   va 
respect  to  changes  in  water  temperature,  light,  ;t 
current  velocity.  Several  benthic  algal  communi  ; 
were   named  on   the   basis  of  their   permanei 
within  the  stream  or  consistent  seasonal  recurrei 
while  maintaining  an  identity  of  species  compi 
tion  and  microhabitat.  Water  temperature  was 
primary   factor   in    the   initiation    of  changes 
seasonal  dominance.  Increase  or  decrease  of  w; 
temperature  above  or  below  15  C,  seems  to  be' 
critical  importance  to  numerous  species.  On 
basis  of  simplicity  and  repeatability,  the  use 
planted  glass  slides  to  acquire  quantitative  ; 
qualitative  data  on  the  epilithic  communities  > 
found  to  be  superior  to  styrofoam  or  direct  s< 
pling  from  natural  substrata.  Due  to  its  simplic 
the  glass  slide  technique  can  be  repeated  exac 
from  stream  to  stream.  Thus,  it  provides  a  g< 
relative  measurement  for  comparative  purpo; 
Eunotia  pectinalis  var.  minor  was  the  pioneer 
ganism  of  the  permanent  epilithic  diatom  comr 
nity  although  not  dominant  in  the  mature  comr 
nity.   Achnanthes   minutissima  and   Gomphoe 
parvuulum   (vars.   parvuulum   and  subellipticu 
were  co-dominants  in  the  Barton  Creek  system, 
successional  phenomena  among  the  benthic  al 
communities  were  observed.  Unless  one  remo 
the  factors  of  time  and  succession  from  the  clin 
concept  as  applied  in  terrestrial  plant  ecology,  i 
not  applicable  to  algal  communities  of  streai 
Benthic  algal  communities  of  streams  become  I 
bilized  but  are  typically  of  short  seasonal  durat 
even  though  they  recur  year  after  year. -Copyri 
1971,  Biological  Abstracts,  Inc. 
W71-13132 


BIOLOGICAL     STUDY    OF    THE    EUTER 
OLERACEA  SWAMPS  OF  FRENCH  GUIANA. 

Office  de  la  Recherche  Scientific  et  Technic 

Outre-Mer,    Cayenne    (French    Guiana).   Cen 

ORSTOM  de  Cayenne. 

R.  A.  A.  Oldeman. 

Cah  ORSTOM  (Office  Rech  Sci  Tech  Out 

Mer  Ser  Biol.    10.   3-18.  Illus.   1969.  (Engl,  i 

Span.  summ.)). 

Identifiers:    Biological,    Euterpe-Oleracea-M,  I 

ploitation,  French-Guiana,  Ground,  Heart,  Pal 

M,  Pneumatophores,  Swamps,  Virola-Surinanv 

sis-D,  Water. 

Euterpe  oleracea  Mart.,  a  palm,  may  dominate 
vegetation  of  certain  swamps  with  a  well-defii 
mean  level  and  yearly  amplitude  of  ground-wal 
and  accumulations  of  pegasse.  E.  oleracea  shoi 
be  considered  as  a  branched  palm  with  basito 
ramification:  it  forms  pneumatophores.  Sometim 
it  occurs  in  pure  stands,  but  mostly  it  is  mixed  w 
other  species,  such  as  Virola  surinamensis.  I 
ploitation  of  E.  oleracea  could  yield  sufficient  r 
material  for  a  modest  palm-heart  industry,  I 
methods  should  be  adapted  to  conditions  in  Frer 
Guiana  -Copyright  1971,  Biological  Abstrai 
Inc. 


20 


71-13133 


LTITUDE  DIFFERENTIATION  OF  PODOLIA 
EGETATION, 

kademiya  Nauk  URSR,  Kiev.  Instytut  Botaniki. 
R.  Shelyah-Sosonko. 

lcrBotZh.  27  (4):  523-525.  1970.  (Engl.  summ.). 
entifiers:  Altitude,  Beech-D,  Climate,  Dif- 
rentiation,  Hornbeam-D,  Moisture,  Oak-D,  Pine- 
,  Podolia,  USSR,  Vegetation. 

le  bands  occur  downwards  in  the  following 
quence:  beech  forests,  oak-hornbeam  forests, 
Jc-pine  forests  and  pine  forest.  Climatic  and 
listure  factors  are  important. --Copyright  1971, 
ological  Abstracts,  Inc. 
71-13135 


IE  FORMATION  OF  PLANT  AGGREGA- 
ONS  ON  THE  ASH  TIP  OF  THE  SOUTH  KUZ- 
iSSK  STATE  REGIONAL  ELECTRIC  POWER 
ANT  IN  DIFFERENT  EXPERIMENTAL 
iRIANTS, 
V.  Khamidulina. 

h  Zap  Ural  Univ.  94.  78-95.  1970.  (Translated 
m  Ref  Zh  Biol,  1970,  No.  9V559.). 
:ntifiers:  Aggregations,  Ash,  Clover-D,  Coal, 
Ionization,  Coltsfoot-D,  Electric,  Fertilizer,  For- 
ition.  Horse,  Kuzbassk,  Plant,  Power,  Seed,  Sor- 
D.  South,  Sow,  Thistle-D,  Tip,  USSR,  Variants 
nte 

a!  ashes  contain  a  great  deal  of  AI205  (29%) 
jl  Si02  (64%)  and  25  macro  and  trace  elements. 
its  mechanical  composition  the  ash  corresponds 
light  loams.  The  source  of  seeds  to  populate  the 
•  tip  is  the  vegetation  of  the  dam,  and  the  popu- 
ng  action  proceeds  most  intensively  along  the 
er  edge  of  the  dam.  On  the  ash  tip  the  pioneer 
,nts  appear  5-10  yr  after  use  has  stopped.  The 
;etation  appears  primarily  where  the  seeds  can 
;ig  on.  The  marginal  strip  next  to  the  dam  grows 
jst  vigorously.   From   4-7   spp./m2   are   noted. 
:re  is  gradual  formation  of  aggregations  of  colt- 
!3t,  horse  sorrel,  and  field  sowthistle,  and  un- 
tied populations  of  white  clover.  The  larger  areas 
:'  occupied  by  Compositae.  When  the  ash  sub- 
site  is  covered  by  2  cm  of  soil  or  fertilizer,  the 
<;nge  in  species  saturation  proceeds  very  rapidly: 
I  species  composition  achieves  maximum  variety 
fjn  the  very  1  st  years.  Woody  vegetation  appears 
i|he  lOth-l  1th  yr  after  the  ash  tip  is  no  longer 
Id.  On  the  ash  tip  at  the  South  Kuzbassk  State 
I!;ional  Electric  Power  Plant  an  indefinite  type  of 
f  nation  of  phytocoenoses  was  noted;  both  an- 
dls  and   perennials   were   involved. -Copyright 
f  1 ,  Biological  Abstracts,  Inc. 
M-13136 


IjE   VEGETATION    OF   THE    ONON    RIVER 
V.LEY   (IN   THE  SOUTHEASTERN   TRANS- 

BKAL), 

F  primary  bibliographic  entry  see  Field  04A 

Vl-13137 


g      VEGETATION      OF      THE      AINOVY 

IHNDS, 

"  primary  bibliographic  entry  see  Field  02C 

'-13I38 


['■  roles  of  spartina  species  in  new 
Mand, 

>artment  of  Agriculture,  Mosgiel  (New  Zea- 
' ).  Invermay  Agricultural  Research  Center. 
•' primary  bibliographic  entry  see  Field  04A 
^  -13139 


ZOOPLANKTON    OF    SOME    TRIBUTA- 
>  OF  THE  IRTYSH  RIVER, 

Ivan'kova. 
'  *  Tr  Omsk  Med  Inst.  95.  5 1-55.  1969.  (Trans- 
i  from  Ref  Zh  Biol,  1970,  No.  9U94.) 
Itifiers:  Cladocerans,  Copepods,  Irtysh,  Plank- 
5  River,  Rotifers,  Tributaries,  USSR,  Zoo. 


Studies  were  made  of  the  zooplankton  of  4  tributa- 
ries of  the  Irtysh  River  (the  Ishim,  Tobol,  Om',  and 
Ui).  It  consisted  of  21  spp.  of  rotifers  and  10  of 
cladocerans  and  of  naupliuses  and  copepodites  of 
copepods.  According  to  sediment  samples,  the 
summer  zooplankton  population  size  in  the  Tobol 
was  2.5  million  individuals  per  m3  and  in  the  Ishim 
3.5  million.  Rotifers  were  most  numerous.  The 
waters  of  the  Ishim  at  the  town  of  Tselinograd  and 
of  the  Tobol  at  Kustanai  are  of  the  micro- 
mesosaprobic  type.  The  waters  of  the  Om'  and  the 
Uya  contain  considerable  amounts  of  humins. 
Zooplankton  population  size  of  the  Ui  River,  ac- 
cording to  sediment  samples,  in  July  was  100,000 
individuals/m3  and,  in  the  Om'  River  (according  to 
netted  samples)  1000/m 3.  -Copy right  1971, 
Biological  Abstracts,  Inc. 
W7I-13141 


HYDROLOGIC  RESPONSE  OF  A  YOUNG  PINE 
PLANTATION  TO  WEED  REMOVAL, 

Georgia     Univ.,     Athens.      School     of     Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  03B 

W71-13286 


FOREST  SPECIES  AS  INDICATORS  OF 
FLOODING  IN  THE  LOWER  WHITE  RIVER 
VALLEY,  ARKANSAS, 

Geological  Survey,  Little  Rock,  Ark. 

M.  S.  Bedinger. 

GPO.     Washington,     D.C.     20402-Price     $2.75. 

Geological    Survey    Research    1971,   Chapter   C, 

Professional  Paper  750-C,  p  C248-C253    1971    2 

fig,  2  tab,  7  ref. 

Descriptors:  "Forests,  "Floods,  "Terraces 
(Geological),  *Flood  plains,  'Arkansas, 
Geomorphology,  Vegetation  effects,  Distribution 
patterns,  Ecological  distribution,  Environmental 
effects,  Hydrology,  Bioindicators. 
Identifiers:  Forest-flooding  relations. 

The  dominant  environmental  factor  of  forest 
habitats  within  the  lower  valley  of  the  White  River, 
Ark.,  is  flooding.  The  flood  plain  consists  of  a  series 
of  terraces.  Distribution  of  forest  species  on  the  ter- 
race levels  is  related  to  flooding.  The  relationship  is 
sufficiently  distinct  to  permit  determination  of 
flood  characteristics  at  a  given  site  be  evaluation  of 
forest-species  composition.  The  vegetation  of  the 
lower  White  River  valley  can  be  divided  into  four 
groups.  Each  group  occurs  on  sites  having 
distinctly  different  flooding  characteristics.  On 
sites  flooded  29-40  percent  of  the  time,  the  domi- 
nant species  are  water  hickory  and  overcup  oak. 
On  sites  flooded  10-21  percent  of  the  time,  a  more 
varied  flora  exists-including  nuttall  oak,  willow 
oak,  sweetgum,  southern  hackberry,  and  American 
elm.  The  third  group  of  sites  is  subject  to  flooding 
at  intervals  of  from  2  to  8  years.  This  group  is 
marked  by  presence  of  southern  red  oak,  shagbark 
oak,  and  black  gum.  The  presence  of  blackjack  oak 
marks  the  fourth  group  (not  flooded  in  historic 
times).  (Knapp-USGS) 
W7 1-1 3469 


ISOTOPIC    COMPOSITION    OF    SULFUR    IN 

PLANTS  AND  ANIMALS  OF  WATER  BODIES 

OF  VARYING  SALINITY  (Izotopnyy  sostav  sery 

rasteniy    i    zhivotnykh    iz    vodoyemov    razlichnoy 

solenosti), 

Vsesoyuznyi     Nauchno-Issledovatelskii    Geologo- 

Razvedochnyi  Neftyanoi  Institut,  Moscow  (USSR). 

V.  L.  Mekhtiyeva. 

Geokhimiya,  No  6,  p  725-730,  June  1 97 1 .  3  tab,  6 

ref. 

Descriptors:  "Geochemistry,  "Sulfur,  "Aquatic 
plants,  "Aquatic  animals,  "Radioisotopes,  Bodies 
of  water,  Reserviors,  Sea  water,  Salinity,  Sulfates, 
Aquatic  algae,  Plankton,  Plant  tissues,  Flowering, 
Spectroscopy,  Analytical  techniques. 
Identifiers:  "USSR,  "Isotopes,  White  Sea,  Black 
Sea,  Caspian  Sea,  Indian  Ocean,  Rublevo  Reser- 
voir, Isotopic  composition.  Spectrum  analysis. 


21 


WATER  CYCLE— Field  02 
Water  in  Plants — Group  21 


The  content  and  isotopic  composition  of  sulfur  in 
plantsof  the  White  Sea  and  in  animals  of  the 
Rublevo  Reservoir,  White,  Black  and  Caspian  Seas, 
and  the  Indian  Ocean  were  examined.  The  total  sul- 
fur content  in  plant  tissues  varies  between  0.54  and 
4.99%  of  absolutely  dry  weight.  The  average  con- 
tent of  sulfur  in  plants  of  the  Rublevo  Reservoir  is 
1  09%  and  that  in  plants  of  the  Black  and  White 
Seas,  2.38  and  2.03%,  respectively.  The  average 
sulfur  content  in  marine  flowering  plants  is  0.74%, 
which  is  lower  than  that  in  algae.  The  isotopic  com- 
position of  sulfur  in  plant  tissues  is  similar  to  that  of 
sulfate  in  sea  water,  although  slightly  (2.3%)  richer 
in  S32.  The  total  sulfur  content  in  animal  tissues  is 
considerably  lower  than  that  in  plants  and  varies 
between  0.1  and  3.32%.  Its  isotopic  composition  is, 
on  the  average,  3.6%  richer  in  S32  than  that  of 
sulfate  in  sea  water.  (Josefson-USGS) 
W7 1-13498 


ANNUAL  REPORT,  1970-1971. 
Arizona  Univ.,  Tucson.  Environmental  Research 
Lab;  and  Arid  Lands  Research  Center,  Abu  Dhabi 
(Trucial  Oman). 

Descriptors:  "Arid  lands,  "Horticulture,  "Industri- 
al crops,  "Growth  chambers,  "Vegetable  crops. 
Desalination,  Irrigation,  Humid  areas.  Research 
and  development,  Plant  breeding,  Plant  physiology, 
Greenhouses,  Materials  engineering,  Management! 
Training,  Environment,  "Arizona. 
Identifiers:  "Abu  Dhabi. 

The  Environmental  Research  Laboratory  of  the 
University  of  Arizona  is  dedicated  to  the  proposi- 
tion that  the  most  promising  method  of  crop 
production  in  arid  lands  is  within  controlled-en- 
vironment  greenhouses  which  utilize  the  one  non- 
limiting  factor  in  deserts,  sunlight.  This  has  led  to 
the  development  in  the  Laboratory,  of  integrated 
power/water/food  facilities  for  coastal  desert  re- 
gions. These  are  air-inflated  plastic  greenhouses 
linked  to  diesel  power  generators.  Waste  heat  from 
the  generators  is  utilized  to  desalt  seawater,  which 
is  then  used  to  irrigate  crops  within  the  green- 
houses. Crop  yields  may  be  further  increased  by  en- 
riching the  enclosures  with  carbon  dioxide,  also 
taken  from  the  generators.  Construction  of  such  a 
facility  is  nearing  completion  in  the  Arabian  Penin- 
sula nation  of  Abu  Dhabi.  With  the  aim  of  per- 
mitting large-scale  vegetable  production  on  an 
otherwise  barren  island,  the  goal  is  about  3,000  lbs. 
per  day  from  5  acres  by  1971.  Meanwhile,  suppor- 
tive investigations  and  basic  research  are  continu- 
ing at  the  Laboratory  headquarters  in  Tucson  and 
at  a  coastal  research  laboratory  in  Mexico.  The 
various  projects  and  their  progress  during  the  past 
year  are  described  in  detail.  (Casey-Arizona) 
W71-13569 


THE  INFLUENCE  OF  VEGETATION  IN  SOUTH 
AFRICAN  MOUNTAIN  CATCHMENTS  ON 
WATER  SUPPLIES, 

Stellenbosch   Univ.  (South  Africa);  and  Depart- 
ment of  Forestry,  Stellenbosch  (South  Africa). 
For  primary  bibliographic  entry  see  Field  03B 
W71-13575 


PATTERNS  OF  DISTRD3UTION  OF  SOME 
XEROPHYTIC  SPECIES  IN  THE  NEGEV, 
ISRAEL, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Botany 

Y.  Waisel. 

Israel  Journal  of  Botany,  Vol  20,  No  2  p  101-1 10 

1971.  2  fig,  4  tab,  15  ref. 

Descriptors:  "Xerophytes,  "Ecological  distribu- 
tion, "Plant  populations,  "Arid  lands,  "Statistical 
methods,  On-site  investigations.  Rainfall,  Habitats, 
Ecology,  Climatic  data,  Environmental  effects, 
Mode  of  action. 
Identifiers:  "Negev  Desert. 

The  major  forms  of  plant  distribution  (random, 
uniform  and  patchy)  are  reviewed  and  discussed. 


Field  02— WATER  CYCLE 
Group  21 — Water  in  Plants 


Analyses  of  distributions  of  dominant  desert  plants 
are  important  not  only  because  of  insights  into 
plant  requirements  and  interrelationships  but  also 
such  distributions  may  serve  as  climatological  in- 
dicators and  give  narrow  ranges  of  ecological  infor- 
mation for  certain  little-studied  habitats.  Patterns 
of  plant  distribution  were  studied  in  variants  of  a 
Zygophyllum  dumosa  community  along  a  cli- 
matological transect  ranging  from  100  mm  mean 
annual  rainfall  to  60  mm.  On  the  more  humid  sites, 
distribution  patterns  of  Z.  dumosa  were  random, 
indicating  optimal  environmental  factors  and  ex- 
cluding intraspecific  competition  as  a  controlling 
factor.  The  aggregated  patterns  of  other  species  in 
the  same  area  seemed  to  be  largely  caused  by  their 
modes  of  reproduction.  At  80  mm  rainfall  the  Z. 
dumosa  distribution  patterns  became  random,  in- 
dicating that  intraspecific  competition  becomes  im- 
portant. On  the  most  xeric  sites,  distribution 
became  patchy,  since  the  species  could  grow  only 
in  isolated  favorable  microhabitats.  Although  the 
distribution  pattern  is  affected  by  several  environ- 
mental factors,  it  may  still  help  in  obtaining  esti- 
mates of  the  water  region  of  various  desert  habitats. 
(Casey-Arizona) 
W71-13576 


CYCLIC  SALT  AND  PLANT  HEALTH, 

Department  of  Primary  Industries,  Brisbane  (Aus- 
tralia). 

N.  G.  Cassidy. 

Endeavor,  Vol  30,  No  110,  p  82-86,  May  1971.  2 
fig,  5  tab,  1 6  ref. 

Descriptors:     *Salinity,     "Chlorides,     *Aerosols, 

*Stomata,  *Rainfall,  Crop  response,  Leaves,  Plant 

pathology,  Vegetation  effects,  Sodium,  Chemical 

analysis. 

Identifiers:    "Atmospheric   salinity,    "Cyclic    salt, 

"Salinity  shadows. 

A  salt  which  undergoes  the  process  of  atmospheric 
uptake  from  the  ocean  followed  by  eventual  return 
to  the  ocean  by  rainfall  and  drainage  is  termed  a 
cyclic  salt.  Because  they  are  colloids,  such  salts 
form  aerosols.  They  are  removed  from  the  at- 
mosphere by  rainfall  and  by  collision  with  plants, 
buildings,  etc.  When  rain  is  encountered  by  an 
aerosol  cloud,  a  selective  ion  removal  results  with 
Na,  Mg,  and  CI  predominating  in  the  hygroscopic 
fraction,  which  then  settles  faster  through  the  air. 
Collector  strips  and  rainfall  analysis  show  good 
agreement  for  general  levels  of  CI  aerosols.  How- 
ever, because  rainfall  periods  are  brief,  rainfall 
analysis  cannot  provide  an  absolute  measure  of  the 
rate  at  which  CI  is  being  added  to  a  particular  area. 
During  the  non-rain  periods,  the  aerosol  is  active  in 
bringing  CI  to  ground  level,  and  there  is  evidence 
that  in  certain  areas,  aerosols  are  1 000  times  more 
important  than  rainfall.  When  relative  humidity  ex- 
ceeds 75%,  aerosol  particles  become  liquid, 
facilitating  their  removal  from  the  atmosphere  by 
contact  with  vegetation  surfaces.  The  fact  that  leaf 
stomata  are  10  times  larger  than  colloidal  particles 
means  that  stomata  provide  free  entry  into  a  plant. 
Folier  and  root  uptakes  of  CI  provide  the  apparent 
agricultural  paradox  that  in  certain  areas,  salt 
problems  can  occur  despite  high  rainfall.  This  is  il- 
lustrated in  the  case  of  rice  'yellows',  a  diseased 
condition  of  rice  leaves  which  results  from  high 
foliar  uptake  of  CI  following  leaf  cuticle  damage  by 
Icafhoppers.  There  is  also  evidence  that  this 
mechanism  is  responsible  for  several  coconut  dis- 
eases. (Casey-Arizona) 
W7I-I3582 


TRANSPIRATION  IN  THREE  EUCALYPTUS 
SPECIES  AS  A  FUNCTION  OF  SOLAR  ENER- 
GY, SOIL  MOISTURE  AND  LEAF  AREA, 

Volcani  Inst,  of  Agricultural  Research,  Rehovoth 

(Israel). 

For  primary  bibliographic  entry  see  Field  02D. 

W7I-I3589 


LEAF  TEMPERATURE  EFFECTS  ON  MEA- 
SUREMENTS OF  DIFFUSIVE  RESISTANCE  TO 
WATER  VAPOR  TRANSFER, 

Stanford  Univ.,  Calif.  Dept.  of  Biological  Sciences, 

and  Australian  National  Univ.  Canberra.  Research 

School  of  Biological  Sciences. 

P.  A.  Morrow  and  R.  O.  Slatyer. 

Plant  Physiology,  Vol  47,  No  4,  p  559-561,  April 

1971.  3  fig,  9  ref.  NSF  Grants  GB  21441  and  GB 

8184. 

Descriptors:  "Leaves,  "Air  temperature,  "Stomata, 
"Water  vapor,  "Diffusion,  Resistance,  Transpira- 
tion, Theoretical  analysis,  Humidity,  Instrumenta- 
tion, Calibration,  Flow  measurements,  Laboratory 
tests. 
Identifiers:  "Diffusion  parameter. 

The  diffusion  parameter,  which  has  come  into 
widespread  use  in  the  past  few  years,  measures  the 
actual  diffusive  resistance  of  the  leaf  to  water  vapor 
movement  and  involves  essentially  the  same 
transfer  processes  and  pathways  as  those  in  natural 
transpiration.  Using  the  calibration  equation  which 
is  based  on  a  frequently  used  transpiration  equa- 
tion, it  is  shown  that  calibrational  and  operational 
procedures  in  the  use  of  the  instrument  assume  leaf 
and  cup  temperatures  must  be  equal,  a  condition 
which  is  not  always  obtained,  particularly  with 
measurements  of  sunlit  leaves.  When  leaf  tempera- 
ture (T  sub  1 )  is  greater  than  cup  temperature  (T 
sub  C),  under-estimation  of  leaf  resistance  occurs. 
The  effect  is  minimal  at  high  stomatal  resistance 
and  increases  strongly  toward  open-stomatal  condi- 
tions. The  errors  may  range  from  20-50%.  This  may 
be  corrected  by  shading  the  leaf  until  it  is  reasona- 
ble to  assume  T  sub  1  equals  T  sub  C.  Measure- 
ments on  leaves  from  Eucalyptus,  Atriplex  and  Ar- 
butos  show  that  the  shading  procedure  does  not  ap- 
pear to  influence  stomatal  aperture  during  the  mea- 
surement period.  (Casey-Arizona) 
W71-13594 


GEOGRAPHICAL  ASPECTS  OF  BIOLOGICAL 
PRODUCTIVITY, 

Akademiya  Nauk  SSSR,  Leningrad.  Botanicheskii 
Institut;  and  Akademiya  Nauk  SSSR,  Leningrad. 
Pochvennyi  Institut. 

N.  I.  Bazilevich,  L.  Y.  Rodin,  and  N.  N.  Rozov. 
Soviet  Geography:  Review  and  Translation,  Vol  12, 
No  5,  p  293-3 1 7,  May  197 1 .  5  fig,  5  tab,  46  ref. 

Descriptors:  "Biomass,  "Productivity,  "Plant 
growth,  "Ecological  distribution,  "Climatic  zones, 
Tropical  regions,  Arid  lands,  Forests,  Biogeog- 
raphy. 

More  than  99%  of  the  living  matter  on  Earth  is 
made  up  of  green  plants,  and  the  rest  of  the  bio- 
sphere is  totally  dependent  on  their  primary 
productivity.  It  is  therefore  of  the  greatest  im- 
portance to  obtain  estimates  of  the  parameters  of 
phytomass  reserve  (determined  annually)  and  the 
annual  phytomass  production  (including  both 
above  and  below  ground  production).  Using  world 
soil  and  vegetation  maps,  these  parameters  were 
calculated  for  106  types  of  soil  and  plant  forma- 
tions, grouped  in  turn  by  major  thermal  belts 
(polar,  boreal,  suboreal,  subtropical,  and  tropical) 
and  bioclimatic  regions  (humid,  semiarid  and  arid) 
within  these  thermal  belts.  Of  the  total  world  plant 
mass,  the  tropical  belt  accounts  for  56%,  followed 
in  turn  by  the  boreal  belt  (18%),  subtropical 
(12%),  subboreal  (12%)  and  polar  (less  than  1%). 
Differences  in  plant  mass  between  belts  derive 
mainly  from  differences  in  forest  cover.  Within 
each  thermal  belt  there  is  a  decline  of  both  total 
plant  mass  and  weighted  mean  unit-area  parame- 
ters from  humid  to  semiarid  and  arid  bioclimatic 
regions  despite  the  fact  that  the  arid  regions  may  be 
greater  in  area  than  the  humid  regions.  The  geo- 
graphical regularities  of  distribution  suggest  a  close 
relationship  to  climate.  A  simple  heat-moisture 
ratio  explains  many  but  not  all  of  the  regularities.  In 
other  words,  when  heat  is  sufficiently  great,  excess 
moisture  will  yield  greater  production,  but  when 
heat  is  inadequate,  excess  moisture  will  result  in 
less  production.  (Casey-Arizona) 
W7I-I3596 


THE  INFLUENCE  OF  THfc  ROOT  SYSTEM* 
THE  RELATIONSHIP  BETWEEN  THE  H 
OF  TRANSPIRATION  DEPRESSION  OF  Lfl 
POTENTIAL, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Botany.   J 
R  Stoker  and  P  E  Weatherly 
New  Phytologist,  Vol  70,  No  3,  p  547-554. 1 
1971.  3  fig,  18  ref. 

Descriptors:  "Plant  root  systems    '1  ranspira* 
"Soil-water-plant  relationships.  Laboratory  ll 
Cotton,  Row,  Resistance. 
Identifiers:  "Water  potential. 

Transpirational  flux  in  plants  is  directly  prca 
tional  to  water  potential  drop  and  inversely  prci 
tional  to  flow  resistance,  and  has  therefore  I 
considered  analogous  to  Ohms  Law  Rece  y, 
however,  evidence  has  accumulated  indicating  a 
resistance  decreases  with  increasing  water  I M 
The  relationship  between  transpiration  rate  m 
depression  of  water  potential  of  the  leaves  wa  v 
vestigated  with  cotton  (Gossypium  hirsutum)  a) 
sunflower  (Helianthus  annuus)  grown  in  water  !• 
ture.  Altering  environmental  conditions  in  a  i- 
matological  wind  tunnel  facilitated  regulatio  4 
transpiration  rates.  Using  a  thermoco  c 
psychrometer,  water  potential  was  found  uaj 
about  9.0  atm  in  both  species  over  a  transpire  ■ 
rate  of  0.4-2.4  g/sq  dm/hr  This  value  was  a  pla  u 
after  a  rise  from  5.4-6.0  atm  at  zero  transpires 
rate,  indicating  that,  within  this  range,  resistanc  ■ 
the  plant  declined  in  proportion  to  the  transit- 
ion rate.  The  decline  was  nonlinear,  but  in  pla 
with  killed  roots,  the  relationship  was  linear  i- 
dicating  that  root  resistance  was  but  in  plants  la 
killed  roots,  the  relationship  was  linear,  indicafl 
that  root  resistance  was  constant  and  the  vari  e 
plant  resistance  was  in  the  roots  The  resistancrf 
the  dead  root  system  was  much  lower  than  thirf 
the  living  roots  at  low  transpiration  rates,  dl* 
higher  rates,  the  resistances  were  about  equal,  e 
implications  of  the  findings  are  discussed.  (Ca- 
Arizona) 
W71-13598 


DISTRIBUTION  OF  PLANT  COMMUNITIES  <i 
SOUTH-EASTERN  MONTANA  BADLANDS, 

Forest   and    Range    Experiment   Station,   Og< 

Utah. 

R.  W.  Brown. 

American  Midland  Naturalist,  Vol  85 ,  No  2,  p  '  • 

477,  April  1971.  7  fig,  2  tab,  27  ref. 

Descriptors:  "Biological  communities,  *To[  - 
raphy,  "Soil  types,  "Soil  water,  "Ecological  - 
tribution,  Ecosystems,  Environmental  effe . 
Habitats,  Semiarid  climates,  Geomorphology,  P  I 
populations,  Vegetation,  Sampling,  Montana, 
identifiers:  "Badlands. 

This  work  represents  the  first  attempt  to  quani 
tively  study  the  vegetation  of  the  plant  commi 
ties  of  southeastern  Montana.  The  vegetatiorf 
each  community  was  sampled  using  a  modi!  I 
form  of  the  line-intercept  method  and  soil  sam| 
were  collected.  The  climate  ranged  from  subhu 
to  semiarid.  Abrupt  changes  in  the  vegetation  *■■ 
between  stands  and  these  appeared  to  correspd 
with  abrupt  soil  and  physiographic  changes  If 
were    5    shrub-dominated   and   2   tree-dominal 
communities.    Substantial   variations   in   soil  4 
topographic    characteristics    occur    within    sr 
areas    leading    to     rather    steep    environmei 
gradients.  (Casey-Arizona) 
W71-I3599 


PROSPECTS   FOR    COTTONWOOD   UTILE 
TION  IN  ARIZONA, 

Rocky  Mountain   Forest  and   Range  Experim 

Station,  Flagstaff,  Ariz.,  and  Arizona  Univ.,  T 

son.  Dept.  of  Watershed  Management. 

For  primary  bibliographic  entry  see  Field  04A. 
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FUNCTIONS     PERFORMED    BY     ROOTS 
SOME  SUBMERGED  HYDROPHYTES, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Botany. 
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]  '  Waisel,  and  Z.  Shapira. 

1  :rael  Journal  of  Botany,  Vol  20,  No  2,  p  69-77 
4  fig,  2  tab,  15ref. 

escriptors:  'Aquatic  plants,  *Plant  growth  sub- 
ances,  'Root  systems,  Plant  physiology,  Absorp- 
jn.  Translocation, 
entifiers:  'Hydrophytes,  *Cytokinins. 

vidence  has  accumulated  that  the  shoots  of 
lidrophytic  plants  are  able  to  absorb  and  trans- 
cate  water  and  ions,  suggesting  that  the  root 
stems  of  such  plants  are  relict  and  functionless. 
;ing  apical  roots  of  3  species  of  submerged 
drophytes,  Myriophyllum  spicatum, 

itamogeton  perforliatus  and  P.  lucens,  grown  in 
iter  for  8  weeks,  plants  with  roots  experimentally 
cised  were  compared  with  normal  plans.  De- 
oted  plants  quickly  became  senescent.  Using 
>ged  ions  (Na,  Rb,  CI  and  P),  it  was  shown  that, 
a  weight  basis,  shoots  absorb  ions  at  a  higher 
;e  than  roots.  Bleeding  sap  was  collected  from  ex- 
•ed  roots  and  bioassayed  for  cytokinins.  Active 
iterials  were  found  at  a  concentration  equivalent 
0.01-0.1  ppm  kinetin.  Leaves  of  kinetin-treated 
mts  remained  green  and  their  senescence  was 
'layed.  Even  though  root  systems  of  hydrophytes 
nstitute  only  1-3%  of  the  plant  biomass  as  com- 
!red  with  30%  in  terrestrial  plants,  it  appears  that 
i:y  are  nevertheless  indispensable  to  the  plant 
oause  of  their  cytokinin-supplying  function 
asey-Arizona) 
'1-13601 


IrEOTS  OF  MOISTURE  STRESS  ON  THE 
JLTIPLICATION  AND  EXPANSION  OF 
LLS  IN  LEAVES  OF  SUGAR  BEET, 

jlifornia  Univ.,  Berkeley.  Dept.  of  Soils  and  Plant 
Itntion. 

I  Terry,  L.J.  Waldron,  and  A.  Ulrich. 

Inta  (Berlin),  Vol  97,  No  4,  p  281-289    1971    5 

II  tab,  14ref. 


I  criptors:  *Osmotic  pressure,  'Moisture  stress 
•ant growth,  'Plant  physiology,  Laboratory  tests' 
!  ar  beets. 

Iitifiers:  'Water  potential,  'Cell  division,  'Cell 
vime,  'Plant-water  relationships. 

Fatively  few  studies  have  been  made  on  the  ef- 
f;s  of  moisture  stress  on  plant  cell  division.  Sugar 
tj;  plants  were  stressed  in  alternative  ways:  ( 1 )  by 
v  ing  culture  solution  osmotic  potentials  with 
P  ethylene  glycol;  and  (2)  by  varying  the  matric 
Pfntial  at  the  root  surface.  A  direct  measurement 
Ojie  number  of  cells  in  leaves  was  made  and  the 
e  Eta  of  moisture  stress  on  intact  plants  grown 
u -r  well-defined  environmental  conditions  were 
«  «igated.  Lowering  the  water  potential  at  the 
r<  surface  by  either  method  resulted  in  signifi- 
esdecreases  in  cell  multiplication  rates  Cell 
njbers  were  165%  greater  at  a  water  potential  of 
--'  mb  than  at  -473  mb.  When  the  water  potential 
"decreased  by  -181  mb,  from  -15  mb  to  -196 
[»j  final  cell  number  was  198%  greater  at  the 
tor  water  potential.  The  mean  cell  volumes  were 
Xistent  over  all  these  levels  of  stress.  (Casey- 

iV]-l3602 

h  Erosion  and  Sedimentation 

HlLw?iPS  AND  SUGGESTED  GENESIS  IN 
HMID  LAKE,  NEVADA, 

«rt  Research  Inst.,  Reno,  Nev 
*    Mifflin. 

jMydrology  of  Deltas,  Vol  1 ,  Proceedings  of  the 
Rarest  Symposium  May  6-14,  1969:  Interna- 
°  Association  of  Scientific  Hydrology-Unesco 
^lition,  p  75-88,  1970.  14  p,  9  fig,  2  ref.  (Also 
u.hed  in  IASH  Publication  No  90,  1970) 
■>'R  Project  A-007-NEV  ( I ). 

Jjiptois:  'Deltas,  'Sedimentary  structures, 
W.  Sedimentation,  Groundwater  movement 
^static    pressure,    Pressure    head,    Nevada! 

Ie  fiers:  'Mud  lumps,  'Pyramid  Lake  (Nev). 


In  1967  mudlumps  similar  to  those  of  the  Mississip- 
pi River  Delta  formed  in  Pyramid  Lake,  Nevada 
adjacent  to  a  rapidly  growing  Truckee  River  delta' 
Antecedent  conditions  of  stream  flow,  lake  level 
and  delta  growth  are  known,  and  geology  can  be  in- 
ferred with  reasonable  accuracy.  The  structure 
distribution,  and  timing  of  the  mudlumps  indicate  a 
direct  relation  to  rapid  growth  of  the  delta  on 
offshore  muds.  A  suggested  mechanism  of  forma- 
tion calls  upon  greatly  increased  pore-water  pres- 
sure in  prodelta  lacustrine  deposits  generated  by 
rapid  delta  growth  and  the  associated  rapid  load- 
ing. Strain  culminates  as  upthrust  elongate  blocks 
of  mud  in  the  prodelta  area  when  the  pore-water 
pressure  exceeds  the  downward  acting  overburden 
pressure.  The  suggested  process  requires  a  number 
of  environmental  factors  not  commonly  localized 
m  nature;  the  rare  occurrence  of  mudlumps  may 
relate  to  the  absence  of  one  or  more  of  the  necessa- 
ry environmental  conditions  in  most  deltas  (K- 
napp-USGS) 
W71-13144 


WATER  CYCLE— Field  02 
Erosion  and  Sedimentation— Group  2J 

those  in  recent  sediments.  A  chemogenic  and  frag- 
mental  calcareous  material  represented  mineralog- 
ically  by  pure  calcite  and  its  low  magnesian  varie- 
ties predominates  in  the  deep-sea  ooze  of  the  new 
euxinic  layers.  Upper  Cretaceous  and  Eocene  spe- 
cies of  coccolith  values  are  found  in  small  numbers 
in  the  suspended  river  material  of  the  sea  basin 
(Josefson-USGS) 
W7 1-1 3298 


SEDIMENT  TRANSPORTATION  MECHANICS- 
H.  SEDIMENT  DISCHARGE  FORMULAS. 

American  Society  of  Civil  Engineers,  New  York 
Task  Committee  for  Preparation  of  the  Sedimenta- 
tion Manual. 

For  primary  bibliographic  entry  see  Field  08B. 
W7 1-131 62 


TURBIDITY  INSTRUMENTATION:  A  FIBER- 
OPTIC SYSTEM  FOR  MEASURING  SEDIMENT 
CONCENTRATION  BY  OPTICAL  FOURIER 
TRANSFORMATION, 

Georgia   Inst,   of  Tech.,   Atlanta.    Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  05A 

W71-13167 


USE   OF   FLUORESCEIN   TO   MEASURE   THE 
COMPOSITION  OF  WATERDROP  SPLASH, 

Agricultural  Research  Service,  Morris,  Minn. 
For  primary  bibliographic  entry  see  Field  07B 
W71-13288 


INTERSTITIAL  SILICA  AND  pH  IN  MARINE 
SEDIMENTS:  SOME  EFFECTS  OF  SAMPLING 
PROCEDURES, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  02L 

W71-13293 


CARBONATES  IN  BLACK  SEA  BOTTOM  SEDI- 
MENTS (Karbonaty  v  donnykh  otlozheniyakh 
Chernogo  morya), 

Akademiya  Nauk  SSSR,  Moscow.  Geoloeicheskii 

Institut. 

G.  Yu.  Butuzova. 

Litologiya  i  Poleznvye  Iskopayemyye,  No  3   p  18- 

26,  May-June  1971.3  fig,  29  ref. 

Descriptors:  'Sedimentation,  'Bottom  sediments, 
'Carbonates,  Diagenesis,  Calcite,  Dolomite,  Calci- 
um carbonate.  Magnesium  carbonates,  Mollusks, 
Sea  water,  Benthic  fauna,  Mussels,  X-ray  diffrac- 
tion, X-ray  analysis. 

Identifiers:  'USSR,  'Black  Sea,  Ooze,  Shells, 
Aragonite,  Coccoliths,  Coquina,  Diffractograms. 

Carbonates  in  recent,  ancient  and  new  euxinic 
Black  Sea  sediments  are  characterized  by  a  variety 
of  morphological,  mineralogical  and  genetic  forms. 
Shell  materials  consisting  of  aragonite  and  magne- 
sian calcite  are  the  predominant  type  of  carbonates 
in  shallow-water  sediments  of  the  oxygen  zone. 
Carbonates  in  recent  sediments  of  deep-water 
zones  are  represented  mainly  by  clot-like  layered 
accumulations  of  coccoliths.  Coccolith  interlayers 
in  ancient  Black  Sea  sediments  of  deep-water  zones 
are  sparsely  distributed  and  are  formed  principally 
in  the  upper  horizons  of  sediments  furthest 
removed  from  the  shore.  The  mineralogical  com- 
position and  forms  of  the  carbonates  are  similar  to 
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GEOCHEMICAL  EVOLUTION  OF  THE  BLACK 
SEA  IN  THE  HOLOCENE  EPOCH  (Geok- 
himicheskaya  evolyutsiya  Chernogo  morya  v  golot- 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 
Institut. 

For  primary  bibliographic  entry  see  Field  02K. 
W7 1-1 3299 


ZIRCONIUM  IN  RECENT  BLACK  SEA  SEDI- 
MENTS (Tsirkoniy  v  sovremennykh  osadkakh 
Chernogo  morya), 

Akademiya  Nauk  SSSR,   Moscow.   Institut  Oke- 

anologii. 

M.  A  .  Glagoleva. 

Akademiya  Nauk  SSSR  Doklady,  Vol  193  No  1   d 

1 84- 1 87,  1 970.  3  fig,  4  tab,  1 0  ref.  '  '  P 

Descriptors:     'Sediments,     'Bottom     sediments 
Chemical  analysis,  Clays,  Mud,  Sands,  Silts,  Parti- 
cle size,  Organic  acids,  Calcium  carbonate,  Dis- 
tribution patterns. 

Identifiers:     'USSR,     'Black     Sea,     'Zirconium 
Pehtes,  Ooze. 

The  distribution  of  zirconium  in  recent  natural  and 
carbonate-free  Black  Sea  sediments  was  examined 
The  samples  used  were  collected  from  the  surface 
sediment    layer,    from     125    stations    distributed 
uniformly    across    the    sea    floor.    Zirconium    is 
unevenly  distributed  in  the  sediment  series:  the 
Zr02  content  is  maximum  in  sand  (0.0262%),  in- 
termediate in  silt  and  clay  ooze  (0.020-0.0168%) 
and  minimum  in  calcareous  clay  ooze  (0  0061%) 
When    recalculated    to    carbon-free    matter     the 
average  Zr02  content  is  greater,  although,  i  be- 
fore, it  is  maximum  in  sand  and  silt  and  minimum  in 
carbonate-rich  ooze.  Recalculation  to  carbonate- 
free  matter  does  not  essentially  alter  the  pattern  of 
zirconium  distribuiton,  although  it  does  reveal  cer- 
tain details  masked  in  natural  sediment  by  the  high 
calcium  carbonate  content.  The  distribution  of  zir- 
conium in  Black  Sea  sediments  is  clearly  dependent 
upon    the    size    of    the    clastic    material    being 
dispersed.  The  content  of  zirconium  in  the  sedi- 
ments increases  with  grain  size.  The  zirconium  con- 
tent (0.013  to  0.023%)  in  the  finest  pelite  fraction 
(less  than  0.001  mm)  of  various  Black  Sea  sedi- 
ments approximates  the  average  zirconium  content 
of  pehtes  in  general.  The  content  of  mobile  zirconi- 
um extractable  with  weak  acidx  increases  from 
coarse  to  fine-grained  sediments.  Although  zirconi- 
um may  migrate  in  solution,  this  form  of  migration 
is  quantitatively  insignificant  and  too  small  in  com- 
parison with  migration  in  suspension  to  affect  the 
zirconium  distribution  in  marine  sediments    (See 
also  W7 1-13301)  (Josefson-USGS) 
W71-13300 


ZIRCONIUM  IN  BLACK  SEA  SEDIMENTS  (T- 
sirkoniy  v  osadkakh  Chernogo  morya), 

Akademiya   Nauk   SSSR,   Moscow.   Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  02K 

W71-1330I 


HOLOCENE    CARBONATE    ACCUMULATION 

CONDITIONS       IN       BELORUSSIAN       LAKE 

BASINS,         (Usloviya         sovremennogo         kar- 

bonatonakopleniya       v       ozernykh       basseynakh 

Belorussii), 

Akademiya    Navuk    BSSR,    Minsk.    Laboratoriya 

Geokhimicheskikh  Problem. 

For  primary  bibliographic  entry  see  Field  02H 

W7I-13304 


Field  02— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 

ZINC  IN  HOLOCENE  BLACK  SEA  SEDIMENTS 

(Tsink    v    sovremennykh    chernomorskikh    otloz- 

heniyakh),  ,  .. 

Akademiya  Nauk  SSSR,  Moxcow.  Geologicheskii 

Institut. 

I.  V.Belova. 

Akademiya  Nauk  SSSR  Doklady,  Vol  193,  No  2,  p 

433-436,  1970.  2  fig,  1  tab,  9  ref. 

Descriptors:  *Geochemistry,  'Trace  elements, 
♦Bottom  sediments,  Mud,  Clays,  Calcium  car- 
bonate, Iron,  Manganese,  Distribution  patterns, 
Maps. 

Identifiers:  *USSR,  *Black  Sea,  *Zinc,  *Ooze, 
Zinc  sulfide,  Nickel. 

Bottom-sediment  samples  of  Holocene  Black  Sea 
deposits  were  examined  to  determine  the  average 
zinc  concentrations  in  natural  sediment  and  its  car- 
bonate-free fraction.  The  zinc  content  of  the  two 
sediment  types  is  high  in  clayey  and  clayey  calcare- 
ous ooze  and  slightly  lower  in  calcareous  ooze.  In 
natural  sediment  the  zinc  background  values 
generally  range  from  0.005  to  0.01%.  The  zinc  con- 
tent of  natural  sediment  is  governed  largely  by  the 
diluting  effect  of  calcium  carbonate.  The  distribu- 
tion of  zinc  in  carbonate-free  fraction  of  sediments 
differs  markedly  from  that  of  iron,  manganese  and 
nickel  and  is  fundamentally  consisten  with  the  type 
of  distribution  typical  of  the  most  mobile 
geochemical  elements  (arsenic  and  molybdenum). 
Owing  to  its  considerable  geochemical  mobility, 
only  a  small  amount  of  the  zinc  is  concentrated  in 
coastal  regions.  Most  of  the  zinc  migrates  into  the 
pelagic  zone  of  the  sea  in  the  form  of  true  solutions, 
colloidal  compounds  and  finely  divided  material. 
(Josefson-USGS) 
W71-13305 


TRANSPORT  OF  CES1UM-137.  INTERACTION 
WITH  BED  SEDIMENTS, 

Texas  Univ.,  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-13386 


LEAD  IN  HOLOCENE  BLACK  SEA  SEDI- 
MENTS (Svinets  v  sovremennykh  osadkakh  Cher- 
nogo  morya), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 
Institut. 

I.  Yu.  Lubchenko. 

Akademiya  Nauk  SSSR  Doklady,  Vol  193,  no  2,  p 
445-448,  1970.  2  fig,  1  tab,  12  ref. 

Descriptors:  'Geochemistry,  *Sediments,  *Trace 
elements,  Calcium  carbonate,  Mud,  Clays,  Silts, 
Physicochemical  properties,  Distribution  patterns, 
Maps,  Hydrodynamics,  Spectroscopy. 
Identifiers:  *USSR,  *Black  Sea,  *Lead,  *Ooze, 
Spectrographs,  Spectrograms,  Spectral  analysis, 
Coquina. 

Samples  of  Holocene  Black  Sea  sediments  were  ex- 
amined for  studying  the  geochemistry  of  lead  in 
humid-zone  deposits.  The  lead  content  of  the  sur- 
face-sediment layer  ranges  from  0.0001  to 
0.0103%.  In  natural  sediment  the  lead  content  in- 
creases from  sand  to  silt  and  to  clayey  ooze  and 
decreases  in  clayey  calcareous  and  calcareous 
clayey  ooze.  In  the  carbonate-free  fraction  of  the 
sediment  the  lead  content  increases  continuously 
from  sand  to  silt  to  clayey,  clayey  calcareous,  and 
calcareous  clayey  ooze.  The  physicochemical  pro- 
perties of  lead  govern  the  forms  of  its  migration. 
The  main  form  of  lead  migration  in  river  water  is  in 
fine  or  very  fine  suspended  terrigenous  material. 
Maps  showing  the  distribution  of  lead  in  recent 
Black  Sea  sediments  illustrate  the  patterns  of  its  lo- 
calization across  the  basin.  The  map  for  the  dis- 
tribution of  lead  in  the  natural  sediment  is  complex. 
Areas  of  carbonate-rich  ooze  coincide  with  those 
of  both  minimum  and  higher  lead  values.  The  map 
for  the  distribution  of  lead  in  the  carbonate-free 
fraction  is  even  more  variegated  Regions  of 
minimum  or  higher  lead  values  are  considerably 
displaced  Regions  of  higher  or  maximum  content 
arc  displaced  into  the  pelagic  zone  and  the  im- 
portance of  individual  basin  areas  as  sources  of 
lead  is  clearly  seen.  The  hydrodynamics  of  the 
Black  Sea  and  Ihc  importance  of  individual  coastal 
areas  are  quite  evidenl  in  the  distribution  of  lead  in 
its  Holocene  sediments  (Jocefson-USGS) 
W7 1-13306 


URBANIZATION  AND  SEDIMENTATION  -  A 
BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 
D.C.  Water  Resources  Scientific  Information 
Center. 

Available  from  NTIS  as  PB-203  188,  $3.00  in 
paper  copy,  $0.95  in  microfiche.  October  1971. 
H6p.WRSIC71-203. 

Descriptors:  'Urbanization,  'Sediments, 

♦Bibliographies,  "Information  retrieval,  Abstracts, 
Publications,  Erosion,  Land  use,  Programming, 
languages,  Computers,  Accelerated  erosion, 
Highway  effects,  Overland  flow,  Soil  engineering, 
Construction,  Sediment  yield,  Storm  runoff,  Water 
pollution  sources,  Pollutant  identification. 
Identifiers:  'Urban  hydrology,  Urban  impact,  Land 
use  planning. 

The  bibliography  is  a  compilation  of  1  1 6  abstracts 
of  cuirent  and  earlier  pertinent  reports,  journal  ar- 
ticles and  other  publications  on  urbanization  and 
sediment  problems.  The  abstracts  include  full 
bibliographical  citations  and  a  set  of  descriptors 
from  the  Water  Resources  Thesaurus.  The  bibliog- 
raphy was  produced  by  computer  retrieval  from  the 
information  base  of  Selected  Water  Resources  Ab- 
stracts (SWRA),  which  had  3  1 ,244  abstracts  at  the 
time  of  the  retrieval.  The  KW1C  method  of  index- 
ing is  used  in  which  each  significant  word  in  the 
title  is  filed  in  alphabetical  place.  Using  a  few 
keywords  describing  the  subject  matter  of  interest, 
one  scans  the  middle  rank  for  their  presence,  then 
the  remainder  of  the  title  to  determine  relevance. 
The  bibliography  is  arranged  in  ascending  WRSIC 
Accession  Number  sequence.  (Lang-USGS) 
W71-I3432 


HYDROGRAPHY  OF  SOUTH  PASS,  MISSISSIP- 
PI RIVER, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stu- 
dies Inst. 

For  primary  bibliographic  entry  see  Field  02E. 
W71-13443 


SUBMARINE  CANYON  EROSION:  CONTRIBU- 
TION OF  MARINE  ROCK  BURROWERS, 

Rice  Univ.,  Houston,  Tex.  Dept.  of  Geology. 
J.  E.  Warme,  T.  B.  Scanland,  and  N.  F.  Marshall. 
Science,  Vol   173,  No  4002,  p   1127-1129,  Sep- 
tember  17,   1971.   1   fig,   11   ref.  NSF  Grant  GB 
14321, ONR  Contract  Nonr  2216  (23). 

Descriptors:  'Erosion,  'Marine  animals,  'Burrows, 
'Invertebrates,  Weathering,  Mollusks,  Sea  water. 
Canyons,  California,  Rock  properties.  Ocean  cur- 
rents, Sediment  distribution,  Geologic  control. 
Aquatic  animals. 

Identifiers:  'Bioerosion,  'Scripps  Submarine 
Canyon  (Calif),  Bivalve  mollusks,  Polychaetes, 
Marine  rock  burrowers. 

Rock  samples  from  Scripps  Submarine  Canyon,  off 
La  Jolla,  California,  indicate  that  physical  and 
chemical  weathering  and  erosion  are  relatively  in- 
significant compared  with  bioerosion.  Discolora- 
tion by  chemical  weathering  commonly  extends 
less  than  1  cm  from  surfaces  exposed  to  the  sea, 
and  several  freshly  collected  rock  samples  were 
completely  dry  inside  when  broken  open.  In  con- 
trast, biological  penetration  extends  several 
decimeters  into  the  rocks.  Rocks  of  the  canyon  rim 
and  upper  walls  are  intensely  burrowed  by  marine 
invertebrates  and  large  fragments  of  fallen  rock  arc 
bounded  by  burrows.  Important  excavators  arc 
bivalves,  Polychaetes,  and  sipunculoids  whose  ac- 
tivities result  in  a  network  of  passageways  and 
eventual  rock  disintegration  From  the  probable 
life  spans  of  the  burrowers  and  from  the  high  pro 


portion  of  burrows  occupied  by  live  animals  * 
estimated  that  the  average  attrition  of  rock  UmB 
ranges  from  2  to  10  mm  per  year  (Lang-USGS 
W7  l-l  3446 

COMMENTS  ON  SPATIAL  RANDOMNESS 
DENDRITIC  STREAM  CHANNEL  NETWOIt 

Northwestern     Univ.,     Evanston,     III      Dep  e 

Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  02EH 

W7I-13453 


CHEMICAL  WEATHERING  AND  GLA'U 
EROSION  OF  CRYSTALLINE  ROCKS  ft 
THE  ORIGIN  OF  TILL, 

T.  Feininger. 

GPO,  Washington,  DC  20402  -  Price  Sft 
Geological  Survey  Research  197],  ChapU  C 
Professional  Paper  750-C,  p  C65-C8 1 ,  1971.  M 
2  tab,  24  ref. 

Descriptors:    'Till,    'Glacial    drift,    'Proven* 
'Weathering,  Glacial  soils,   Erosion,  Soils,   sk 
ments,        Sediment        transport,        Topogr  !> 
Geomorphology,  Glaciers,  Soil  formation. 
Identifiers:  'Preglacial  weathering. 

Prior  to  Pleistocene  glaciation,  a  virtually  un  sr 
rupted  mantle  of  weathered  rock  overlay  craV 
line  rocks  in  the  Northern  Hemisphere.  Rem  * 
of  this  mantle  are  numerous.  Relatiorai 
between  the  topographic  surface  and  the  freshjt 
surface  at  the  base  of  the  weathered  mant  at 
crystalline  rocks  in  an  area  with  no  histo  oi 
glaciation  are  used  to  support  the  argumen  u 
the  erosion  of  crystalline  rocks  by  continents 
sheets  is  largely  limited  to  the  weathered  rock  a- 
tie.  In  areas  of  little  local  relief,  thin  till-bei  d 
topography  of  glaciated  terrains  is  virtually  it  ti 
cal  with  the  fresh  rock  surface  under  the  weatl  ed 
rock  mantle  in  nonglaciated  terrains.  Topogifc) 
of  glaciated  and  nonglaciated  areas  of  great  :ai 
relief  is  very  similar.  Glacial  boulders  were  prM 
as  residual  boulders  in  the  weathered  rock  mile 
prior  to  glaciation  and  are  not  evidence  of  g  ai 
erosion  of  fresh  rock.  Till  on  crystalline  roi,  ■ 
considered  to  be  practically  an  in  situ  dt  at 
formed  from  the  weathered  rock  mantle  thigk 
flushing  by  subglacial  water  concurrent  ill 
mechanical  churning  and  only  local  transpoby 
the  overriding  ice  sheet.  Flushing  will  prodi  a 
mincralogically  fresher  and  coarser  grained  m  ri- 
al as  it  preferentially  removes  the  finer  sized  ic- 
tions  of  the  mantle  which  include  the  miner:  ol 
decomposition.  (Knapp-USGS) 
W71-13455 


GEOCHEMICAL  PROSPECTING  FOR  TH! 
UM  BY  STREAM-SEDIMENT  SAMPLI 
LEMHI  PASS  QUADRANGEL,  IDAHO  i 
MONTANA, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  02K 

W7 1-1 3456 


ORIGIN     AND    SEDIMENTOLOGY    OF    I 
DEBRIS  FLOWS  NEAR  GLENDORA,  CALllU- 
N1A, 

Geological  Survey,  Garden  Grove,  Calif. 

K.  M.  Scott. 

GPO.     Wxshington,     DC.     20402-Price    $5 

Geological    Survey    Research     1971,    ChaptiC. 

Professional  Paper  750-C.  p  C242-C247,  19:  J 

fig.  2  lab,  7  ref. 

Descriptors:  'Mudflows.  'Mass  wasting,  *FI  & 

'Erosion,    'California,    Cities.    Alluvium,   Cos 

avalanches.    Landslides,    Urbanization,  Scdi  n' 

transport,    Sediment    yield.    Topography,  SI* 

Vegetation  effects. 

Identifiers:   'Glendora  (Calif),  Urban  scdim  a 

tion. 

Watersheds    near    Glendora    yielded   ealastri'ic 
volumes  of  debris  slurry  during  the  recordba\"8 
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969  storms.  Erosion  rates  sufficient  to  reduce  the 
ntire  land  surface  by  more  than  2  inches  occurred 
l  several  of  a  series  of  steep  mountain-front  basins 
hich  had  suffered  brush  fires  in  1968.  The  most 
oncentrated  damage  from  debris  flows  occurred 

,  mong  homes  built  directly  at  the  mouth  of  a  basin 
ith  a  drainage  area  of  0.09  square  mile  and  a  relief 
f  1 ,400  feet.  Triggered  in  part  by  surficial  slope 
lilures,  the  debris  flows  mobilized  channel  bed 

:  laterial  and  scoured  channels  to  bedrock.  This 
lechanism  is  probably  the  most  common  means  of 
aarse-sediment  transport  in  these  and  similar 
asins.  Channel  oaks  were  of  considerable  value  in 
■taming  debris  and  reducing  the  number  and  size 
f  hillslope  failures  of  the  type  which  triggered  the 
jws.  (Knapp-USGS) 
/71-13468 

EOGRAPHIA  POLONICA. 

jlish   Academy   of  Sciences,   Warsaw.    Inst,   of 
eography. 

eographia  Polonica,  Vol  17,  1969.  428  p. 

escriptors:    'Quaternary   period,    *Conferences, 
}laciation,   Stratigraphy,   Sedimentation,   Struc- 
ral  geology,   Geomorphology,    Paleohydrology, 
ileoclimatology,  Palynology. 
jentifiers:  *INQU A,  Archeology. 

lis  is  a  collection  of  papers  presented  at  the  8th 
temational  Congress  of  the  International  Union 
r  Quaternary  Research  (INQUA),  Paris,  1969. 
ic  29  papers  are  in  the  fields  of  stratigraphy,  tec- 
aics,  geomorphology,  paleohydrology,  sedimen- 
wn,  paleobotany,  sedimentology,  and  archeolo- 
(See  also  W71-13489  thru  W71-13493)  (K- 
pp-USGS) 
"'1-13488 


IE  GLACIAL  RELIEF  OF  NORTH  POLAND 
THE      LIGHT      OF      THE      DETAILED 
iOMORPHOLOGICAL  MAP  OF  THE  POLISH 
•WLAND  IN  1:50,000  SCALE, 

lish   Academy   of  Sciences,   Warsaw.   Inst,   of 

ography. 

|r  primary  bibliographic  entry  see  Field  07C 

M-13489 


ME  REMARKS  ON  THE  ORIGIN  OF  DRUM- 

«, 

oclaw  Univ.  (Poland).  Inst,  of  Geography. 

Jaranowski. 

Geographia  Polonica,  Vol  17,  p  197-208,  1969 

g,  26  ref. 

licriptors:  'Glacial  drift,  *TilI,  'Geomorpholo- 
jj  *Permafrost,  *Frozen  ground,  Land  forming, 
!  ur,  Deposition  (Sediments),  Topography, 
j'ciation.    Sedimentation,    Frost,    Frost    action, 

I  st  heaving, 
htifiers:  'Drumlins. 

( anized  geometry  is  a  characteristic  feature  of 
ctnlin  fields  including  groups  of  features  similar 
t  rumlins  observed  at  the  fronts  of  some  contem- 
Fi*ry  glaciers.  The  curve  of  the  frequency  dis- 
t  ution  of  distances  between  the  longer  axes  of 
aucent  drumlins  in  the  field  has  usually  a  distinct 
n  imum,  and  very  often  one  or  more  secondary 
H  ima.  These  secondary  maxima  of  frequency  are 
ujilly  located  at  distances  which  suggest  that 
He  exists  a  preferred  wavelength  for  each  field.  It 
Kiggested  that  the  formative  mechanism  of  the 

II  'a  moraine  and  drumlins  is  connected  with  frost 
h'ing  at  the  glacier  bed,  modified  by  the  move- 
"U  of  ice.  After  a  long  period  of  basal  melting  of 
federate  glaciers  with  the  accumulation"  of 
ffimd  moraine  and  its  soaking  with  water,  a  cold 
"mal  regime  invading  the  base  of  the  glacier 
Cjes  progressive  freezing  of  liquid  water  col- 
*iw  m  the  ground  moraine  and  in  the  sub- 
?'  urn,  and  some  heaves  and  bumps  form  due  to 
ipse  in  volume.  These  heaves  and  protube- 
Hes  spread  along  the  thermal  front  at  fairly  even 
01  nces  which  depend  on  the  magnitude  of  hydro- 


static pressure,  that  is,  on  the  thickness  of  ice.  The 
heights  of  the  heaves  are  dependent  on  the  amount 
of  water  subjected  to  freezing.  As  the  thermal  front 
moves,  the  heaves  and  protuberances  at  the  glacier 
bed  continuously  develop  in  the  direction  of  move- 
ment, forming  parallel  ridges.  The  process  of  the 
formation  of  the  movement,  forming  parallel 
ridges.  The  process  of  the  formation  of  the  ridges 
or  protuberances  lasts  until  the  motion  of  the  ther- 
mal front  slows  or  remains  at  the  same  rate  as  the 
movement  of  the  glacier  at  its  base.  (See  also  W7 1  - 
13488)  (Knapp-USGS). 
W7 1-1 3490 


WATER  CYCLE— Field  02 
Erosion  and  Sedimentation — Group  2J 

The  relationships  between  till  stratigraphy  and 
mineralogy  and  the  geology  of  the  fill's  source  rock 
was  studied  in  central  and  eastern  Poland.  Petro- 
graphical  coefficients  allow  for  a  correlation  of 
stratigraphical  lithotypes  even  among  different  re- 
gions. The  mineral  composition  as  well  as  the 
frequency  of  particles  of  local  rocks  in  the  gravels 
characterize  the  regional  lithological  types  and  per- 
mit accurate  definition  of  the  movement  of  the  in- 
land ice.  (See  also  W71-13488)  (Knapp-USGS) 


GENETIC  INTERPRETATION  OF  LITHOLOGI- 
CAL FEATURES  OF  POLISH  LOESS, 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 

Dept.  of  Physical  Geography. 

H.  Maruszczak. 

In:  Geographia  Polonica,  Vol  17,  p  293-310   1969 

2  tab,  38  ref. 

Descriptors:    *Loess,    'Provenance,    ♦Sedimenta- 
tion,   *Glaciation,   'Pleistocene   epoch,  Glaciers, 
Weathering,  Sediment  transport,  Mineralogy   Soil 
formation,  Particle  size. 
Identifiers:  *  Poland. 

The  material  forming  Polish  loess  shows  evidence 
of  its  autochthonous  origin,  especially:  (a) 
morphological  grain  features  similar  to  those  found 
in  periglacial  dune,  slope  and  fluvial  deposits  near 
loess  banks;  (b)  mineralogical  features  resembling 
those  of  both  the  glacial  deposits  and  the  local  sub- 
stratum. The  autochthonous  origin  of  the  Polish 
loess  indicates  that  the  material  it  consists  of  was 
mostly  derived  from  local  sediments  and  soils. 
Preglacial  and  postglacial  processes  of  transforma- 
tion and  weathering  of  the  mineral  material  have 
both  played  an  important  part  in  creating  the  fea- 
tures the  loess  shows  today.  (See  also  W7 1-1 3488) 
(Knapp-USGS) 
W71-13491 


POSITION  OF  BOULDER  CLAY  AMONG 
OTHER  SEDIMENTARY  ENVIRONMENTS 
BASED  ON  SOME  GRAIN  ABRASION 
PARAMETERS, 

Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Inst,  of 

Geography. 

B.  Krygowski. 

In:  Geographia  Polonica,  Vol  17,  p  31 1-318    1969 

2  fig,  1 2  ref. 

Descriptors:  *Till,  *Glaciers,  'Deposition  (Sedi- 
ments), *Particle  size,  *Sediment  transport,  Sedi- 
mentation, Clays,  Sands,  Silts,  Histograms,  Statisti- 
cal methods,  Sediments. 

Histogram  analysis  of  particle-size  distributions  of 
glacial  tills  can  be  used  to  estimate  the  degree  of 
their  modification  by  water.  About  22%  of  boulder 
clays  were  deposited  dry  at  the  bases  of  glaciers, 
with  no  modification  by  flowing  water.  About  63% 
were  modified  at  the  time  of  deposition  by  water 
flowing  in  cracks  and  crevasses.  The  more  water- 
modified  the  till,  the  more  fractured  the  glacier 
must  have  been.  (See  also  W71-13488)  (Knapp- 
USGS)  K 
W7 1-1 3492 


SELECTED  PROBLEMS  OF  LITHOLOGY  AND 
PETROGRAPHY  OF  THE  BOULDER  CLAYS  IN 
CENTRAL  AND  EASTERN  POLAND, 

Geological  Inst.  Szczecin  (Poland).  Dept.  of  Sea- 
Coast  Geology. 

R.  Racinowski,  and  J.  Rzechowski. 
In:  Geographia  Polonica,  Vol  17,  p  319-340,  1969 
4  fig,  4  tab,  7  3  ref. 

Descriptors.    *Till,    *Provenance,    *Particle    size, 
♦Mineralogy,    'Stratigraphy.    Pleistocene    epoch, 
Glaciation,  Clays,  Gravels,  Sands,  Glaciers,  Sedi- 
ments, Sediment  transport. 
Identifiers:  'Poland. 
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CARBON   ISOTOPIC   COMPOSITION  OF  OR- 
GANIC MATTER  IN  BOTTOM  SEDIMENTS  OF 
THE  MIDDLE  CASPIAN  SEA  REGION  (Izotop- 
nyy   sostav   ugleroda   organicheskogo   veshchestva 
donnykh  osadkov  Srednego  Kaspiya), 
Institut  Neftekhimicheskoi  i  Gazovoi  Promyshlen- 
nost,  Moscow  (USSR). 
E.  M.  Galimov,  V.  I.  Bagirov,  and  N.  G. 
Kuznetsova. 

Geokhimiya,  No  6,  p  743-746,  June  1971  1  tab  4 
ref. 

Descriptors:  'Carbon,  'Carbon  radioisotopes, 
'Organic  matter,  'Bottom  sediments,  'Sedimenta- 
tion, Stable  isotopes,  Diagenesis,  Mud,  Microor- 
ganisms, Lipids,  Oil,  Organic  compounds,  Stratig- 
raphy. 

Identifiers:  'USSR,  Caspian  Sea,  Isotopic  composi- 
tion, Bituminoids. 

The  relative  abundance  of  carbon  stable  isotopes  in 
organic  matter  of  bottom  sediments  of  the  central 
part  of  the  Caspian  Sea  was  determined  to  establish 
a  relationship  between  the  isotopic  composition  of 
organic  carbon  and  the  stratification  charac- 
teristics of  bottom  sediments  of  the  region  and  to 
trace  the  evolution  of  organic  matter  in  the 
diagenesis  of  Caspian  Sea  sediments.  Besides  mea- 
surements of  the  carbon  isotopic  composition, 
determinations  were  made  of  ( 1 )  the  total  content 
of  organic  carbon  in  the  sediment;  (2)  the  content 
of  fractions  extractable  with  organic  solvents- 
chloroform  and  alcohol  benzene  bituminoids;  and 
(3)  the  number  of  microorganisms  in  1  g  of  wet 
mud.  The  isotopic  composition  of  organic  carbon 
in  the  sediments  studied  averages  minus  2.36%  and 
occupies  a  middle  position  between  the  organic 
carbon  of  marine  and  continental  deposits.  A  table 
of  the  carbon  isotopic  composition  of  organic 
matter  reveals  its  correlation  with  the  stratigraphy 
of  the  bottom  sediments.  (Josefson-USGS) 
W71-13499 


THE  PALEOLIMNOLOGY  OF  FOUR  LAKES  IN 
SOUTH-WESTERN  FINLAND, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology  and 

Paleontology. 

For  primary  bibliographic  entry  see  Field  02H 

W71-I3503 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES  1961:  PARTS  3  AND  4,  OHIO 
RIVER  BASIN  AND  ST.  LAWRENCE  RIVER 
BASIN. 

Geological  Survey,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  07C 

W71-135I2 


THE  SEA  SLED  -  A  DEVICE  FOR  MEASURING 
BOTTOM  PROFILES  IN  THE  SURF  ZONE, 

Geological  Survey,  Menlo  Park,  Calif. 
E.  Reimnitz  and  D.  A.  Ross. 

Marine  Geology,  Vol  II,  No  3,  p  M27-M32  Oc- 
tober 1971.  2  fig,  2  ref. 

Descriptors:  'Surveys,  'Beaches,  'Surf,  'Equip- 
ment, 'Profiles,  Measurement,  Bathymetry, 
Sounding,  Hydrography,  Surveying  instruments. 
Mapping,  Topography. 

Identifiers:  'Sea  sled,  'Beach  profiles,  'Stadia 
rods. 


Field  02-WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


The  Sea  Sled  is  a  simple,  easily  constructed  device 
for  obtaining  relatively  accurate  and  quick  bottom 
profiles  in  the  surf  zone.  The  onshore  -  offshore 
motion  associated  with  the  passage  of  waves 
propels  the  sled  on  both  its  seaward  traverse  and 
the  shoreward  return.  The  Sea  Sled  is  a  device 
which,  propelled  by  wave  power,  moves  along  the 
bottom  parallel  to  wave  orthogonals.  It  can  carry 
equipment,  in  this  case  a  stadia  rod  and  a  line,  from 
the  beach  seaward  through  the  surf  and  return  to 
shore.  The  use  of  the  Sea  Sled  is  restricted  to  areas 
in  which  the  sea  floor  has  a  relatively  smooth  sedi- 
ment cover.  Wave  conditions  under  which  deep 
pot-holes  develop  or  under  which  large,  steep  rip- 
ples form  offshore  might  prohibit  the  use  of  even  a 
large  sled.  (Knapp-USGS) 
W7 1-1 3606 


X-RAY      FLUORESCENCE      ANALYSIS      OF 
SUSPENDED  SEDIMENT  IN  SEA  WATER, 

University   of  East   Anglia,   Norwich   (England). 
School  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  02K. 
W7 1-1 3607 


AN  ANALYSIS  OF  SOME  FACTORS  IN- 
VOLVED IN  THE  DEPTH  OF  DISTURBANCE 
OF  BEACH  SAND  BY  WAVES, 

Hong  Kong  Univ.  Dept  of  Geography  and  Geology. 

A.T.Williams. 

Marine  Geology,  Vol  11,  No  3,  p  145-158,  October 

1971.  4  fig,  5  tab,  22  ref. 

Descriptors:  *Beach  erosion,  *Sediment  transport, 
*Surf,  *Scour,  Tides,  Ocean  waves,  Beaches,  Sedi- 
mentation, Stratigraphy,  Sedimentary  structures, 
Instrumentation,  Sands,  Particle  size. 
Identifiers:  Beach  sands. 

A  study  of  the  depth  of  disturbance  of  beach  sand 
by  waves  indicates  that  breaker  height  is  the  domi- 
nant factor  in  the  mid-  and  probably  low-tide  zone; 
slope  is  dominant  in  the  higher  high-tide  zone.  No 
difference  was  found  between  erosional  depths  of 
fine  versus  coarse  sand.  Newly  deposited  sand  was 
mainly  uniform  in  structure.  Dual  sedimentation 
units,  if  occurring  at  all,  were  more  common  at 
mid-tide  stations  and  on  beaches  where  there  was  a 
greater  range  of  sediment.  A  method  for  detecting 
test  areas  on  the  foreshore  was  based  on  the  princi- 
ple of  a  change  in  frequency  when  an  oscillator 
passed  over  a  metal  plate  buried  in  the  beach  face. 
From  statistical  analysis  of  over  1 50  samples, 
skewness  values  were  found  to  be  typically  nega- 
tive, whereas  kurtosis  values  tended  to  indicate  a 
difference  in  modality  between  the  various  sedi- 
mentation units.  Standard  deviation  figures  showed 
that  moderate  sorting  was  typical  for  bottom  units, 
whereas  upper  and  uniform  units  seemed  to  be 
moderately  well  sorted.  Of  the  factors  causing 
depth  of  disturbance  of  sand  at  mid-tide  position, 
82%  could  be  attributed  to  breaker  height,  slope 
and  wave  period,  and  at  higher  high-water  mark 
only  6 1  %  of  the  disturbance  was  due  to  these  three 
factors.  (Knapp-USGS) 
W7 1- 13608 


PALEOBATHYMETTIC  TRENDS  OF 

NEOCENE  FORAMINIFERAL  ASSEMBLAGES 
AND  SEA  FLOOR  TECTONISM  IN  THE  AN- 
DAMAN SEA  AREA, 

Wyoming  Univ.,  Laramie.  Dept.  of  Geology. 

W.  E.  Frerichs. 

Marine  Geology,  Vol  H,No3,p  1  59-173,  October 

1971.  3  fig,  1  tab,  27  ref. 

Descriptors:     'Sedimentation,    'Marine    geology, 
•Paleohydrology,  Structural  geology,  Stratigraphy, 
Sediment    distribution,    Oceanography,    Tertiary 
period.  Sampling,  Surveys. 
Identifiers:  'Andaman  Sea,  'Foraminifera. 

Three  Miocene  and  two  Pliocene  samples 
recovered  from  the  floor  of  the  Andaman  Sea  in- 
dicate a  tectonic  history  for  the  sea  floor  which  is 
similar    to    the    surrounding    islands.    Benlhonic 


Foraminifera  from  the  Miocene  samples  indicate 
that  the  sediments  were  deposited  in  water  depths 
significantly  deeper  than  the  depths  from  which 
they  were  dredged.  Benthonic  Foraminifera  in  the 
Pliocene  samples,  however,  indicate  depths  of 
deposition  similar  to  the  water  depths  from  which 
they  were  dredged.  The  similarity  of 
paleobathymetric  histories  for  the  Andaman  Sea 
and  surrounding  islands  suggests  that  an  uplift, 
probably  begining  in  the  Middle  Miocene  and  cul- 
minating in  the  Pliocene,  has  affected  the  entire  re- 
gion. Sediment  accumulation  older  than  the 
Miocene,  and  that  the  regional  uplift  may  have 
been  initiated  at  the  same  time  as  the  sea-floor 
spreading.  (Knapp-USGS) 
W7 1-1 3609 


THE  DISTRIBUTION  AND  MOVEMENT  OF 
SEDIMENT  IN  THE  SOLENT,  SOUTHERN  EN- 
GLAND, 

Southampton  Univ.  (England).  Dept.  of  Oceanog- 
raphy 

For  primary  bibliographic  entry  see  Field  02L. 
W71-13610 


THE  INFLUENCE  OF  SEA  LEVEL  CHANGES 
ON  SEDIMENT  CARBONATE  MINERALOGY, 
TONGUE  OF  THE  OCEAN,  BAHAMAS. 

Duke  Univ.,  Durham,  N.C.  Dept.  of  Geology;  and 
Duke  Univ.,  Durham,  N.C.  Marine  Lab. 

Marine  Geology,  Vol  1  1 ,  No  3,  p  1 89-200,  October 
1 97 1.6  fig,  1  tab,  17  ref. 

Descriptors:  'Water  level  fluctuations, 
'Provenance,  'Sediments,  'Mineralogy,  'Calcium 
carbonate,  Electron  microscopy.  Sea  water, 
Calcite,  Silts,  Clays,  Sampling,  Water  chemistry, 
Carbonates,  Sedimentation,  Bottom  sediments. 
Identifiers:  'Bahamas,  Aragonite. 

Large  fluctuations  occur  in  the  aragonite  content 
of  fine  silt  and  clay-sized  material  sampled  by 
piston  cores  in  Tongue  of  the  Ocean,  Bahamas. 
Electron  microscopy  reveals  that  sedimentary 
sequences  with  high  aragonite  content  are  charac- 
terized by  abundant  aragonite  needles.  Sedimenta- 
ry sequences  containing  small  amounts  of  aragonite 
but  large  amounts  of  low-Mg  calcite  are  dominated 
by  coccoliths.  The  variation  in  both  mineralogy  and 
grain  morphology  is  interpreted  to  be  related  to  sea 
level  fluctuations  and  the  consequent  presence  or 
absence  of  sediment  contribution  (needles)  from 
the  adjacent  Bahama  Banks.  These  fluctuations  are 
useful  chronological  indicators  in  these  cores  and 
should  be  applicable  in  other  areas  adjacent  to  car- 
bonate banks.  In  particular,  the  last  rise  in  sea  level 
is  clearly  marked  in  all  the  cores.  ( Knapp-USGS ) 
W71-13611 


RAPID  AND  RELIABLE  TECHNIQUE  FOR 
DETERMINING  UNIT  WEIGHT  AND  POROSI- 
TY OF  DEEP-SEA  SEDIMENTS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  Fla.  Marine  Geology  and  Geophysics 
Lab. 

R.  H.  Bennett,  and  D.  N.  Lambert. 
Marine  Geology,  Vol  11,  No  3,  p  201-207,  October 
1971.  1  fig,  lOref. 

Descriptors:    'Porosity,   'Density,   'Bottom   sedi- 
ments, Volumetric  analysis,  Sediments,  Bulk  densi- 
ty, Laboratory  tests,  Analytical  techniques,  Instru- 
mentation. 
Identifiers:  Deep-sea  sediments. 

A  rapid  and  reliable  technique  for  determining  unit 
weight  and  porosity  of  deep-sea  sediment  uses 
water  content  and  average  grain  density  measure- 
ments. Comparisons  were  made  between  this 
method  and  the  standard  tube  method  (volumet- 
ric), with  77  samples  The  correlation  coefficient  is 
0.994  with  a  standard  deviation  between  the 
methods  of  plus  or  minus  0.01  g/cc.  The  two 
techniques  when  used  to  determine  porosity  have  a 
correlation  coefficient  of  0.998   with  a  standard 


deviation  of  0  42%  A  nomographic  chart  per 
rapid  determination  of  unit  weight  using  water  • 
tent  and  average  grain  density  (Knapp-USGS; 
W7I-136I2 


PREDICTION  OF  FORMATION  COMPACT  % 
FROM  LABORATORY  COMPRESSIBIL  r 
DATA, 

Koninklijke-Shell  Exploratie  en  Produktie  Lab  * 

torium,  Rijswijk  (Netherlands). 

D.  Teeuw. 

Society  of  Petroleum  Engineers  Journal,  Vol ., 

No  3,  p  263-271,  September  1971.  8  fig,  18  nl 

append. 

Descriptors:  'Laboratory  tests,  'Compaction,  M 
strumentation,    'Compressibility,    Poisson    t.,% 
Permeability,    Pressure,    Stress,    Aquifer   cha - 
teristics,  Porosity,  Mechanical  properties. 
Identifiers:  'Aquifer compaction. 

A  new,  simple  and  inexpensive  laboratory  teaj 
procedure  was  developed  for  simulating  real  e 
reservoir  compaction  behavior  both  in  cemei  i 
and  friable  rocks.  A  theoretical  expression  inte  - 
lates  uniaxial  and  hydrostatic  compaction,  and<> 
bles  the  prediction  of  the  in-situ  reservoir  comM 
tion  from  hydrostatic  cell  compaction  data.  ■ 
relation  is  verified  for  various  types  of  rock  by  c  - 
parative  measurements  in  oedometer  and  h> 
static  cells.  Based  on  these  results,  a  new  tn; 
cell-type    compaction    measurement    for    fri- e 
rocks  was  developed.  This  method  provides  ai  - 
dependent  evaluation  of  Poisson 's  ratio    (Kn;- 
USGS) 
W71-13615 


BITUMINOUS     SUBSTANCES     IN     OCEA  : 
SUSPENDED  MATERIAL, 

Akademiya   Nauk   SSSR,   Moscow.   Institut  C  - 

anologii. 

A.  P.  Listsyn,  Yu.  A.  Bogdanov,  L.  I.  Potapova,  1 

A.  N.  Maksimov. 

Oceanology  (USSR),  Vol  1 1 ,  No  1,  p  43-54,  l< 

5  fig,  3  tab,  17  ref. 

Descriptors:   'Bituminous  materials,   'Sea  waS 
Suspended  load.  Lipids,  Organic  matter,  Sedin 
tation.   Bottom  sediments.   Distribution  patte  , 
Oceans,  Oceanography,  Plankton. 

A  study  of  the  quantitative  distribution,  morph  - 
gy,   liminescence,   and   chemical   composition  f 
bitumen-containing    particles    suspended    in 
water  reveals  that  the  bulk  of  such  matter  is 
product  of  plankton  lipids.  Suspended  bitumens  I 
an  intermediate  link  transmitting  the  distribu  I 
characteristics  and  composition  of  plankton  t- 
mens  to  the  surface  layer  of  bottom  sediments.  - 
napp-USGS) 
W7I-I3619 


THE  DISTRIBUTION  OF  RARE-EARTH  E 
MENTS  IN  THE  SEDIMENTS  OF  THE  LAGO 
ON  ILE  ST.  PAUL, 

Akademiya   Nauk   SSSR.   Moscow.   Institut  C 

anologii. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-13620 


COASTAL-ZONE  GEOLOGY  AND  ITS  RE 
TIONSHIP  TO  WATER  POLLUTI 
PROBLEMS, 

Barnard  Coll.,  New  York.  Dept.  of  Geology   I 

Geography. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I3627 


EFFECTS   OF   A    DEBRIS   SLIDE   ON    SIO 
GLACIER'  SOUTH-CENTRAL  ALASKA, 

North  Dakota  Univ.,  Grand  Forks.  Dept  ofOei 

gy. 

For  primary  bibliographic  entry  sec  Field  02C 

W7  1-1  3644 
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ON  RIVER  MEANDERS, 

Illinois  State  Water  Survey,  Urbana 

C.  T.  Yang. 

journal  of  Hydrology,  Vol  13,  No  3,  p  231-253 

July  1971.  10  fig,  23  ref.  OWRR  Grant  B-023-ILL 

Descriptors:  *AUuvial  channels,  *Meanders, 
■Channel  morphology,  Discharge  (Water),  Sedi- 
ment load,  Sediment  transport,  Geomorphology 
Energy,  Flood  plains,  Regime.  ' 

rhe  law  of  least  time  rate  of  energy  expenditure  is 
jsed  to  explain  the  formation  of  meandering 
streams.  This  law  can  explain  why  stable  unbraided 
hannels  always  follow  a  smooth  sinuous  course.  It 
dso  explains  how  the  variation  in  water  discharge, 
•jdiment  concentration,  channel  geometry  chan- 
lel  slope,  valley  slope  and  geological  constraints 
hould  change  the  characteristics  of  meandering 
nannels.  The  arguments  are  strongly  supported  by 
iboratory  and  field  observations.  (Knapp-USGS) 


TIE  SIGNIFICANCE  OF  SEASONAL  BEACH 
HANGES  IN  TIDAL  BOUNDARIES, 

W  Johnson. 

hore  and  Beach,  Vol  39,  No  1,  p  26-31  April 
971.4fig,ltab,32ref.  V  '      P 

escriptors:  'Beach  erosion,  *Sediment  transport 
3cean  waves,  *Tidal  effects,  *  Boundaries  (Pro- 
:rty)  Shores,  Littoral  drift,  Beaches,  Ocean  cur- 
nts,  Seasonal  Fluctation. 

le  width  of  any  given  sandy  beach  will  vary  with 
e  seasons  primarily  because  of  the  varying 
aractenstics  of  wave  attack  throughout  the  year 
jnerally,  beaches  are  wider  in  summer  than  in 
nter,  and  the  difference  in  width  between  these 
o  seasons  may  in  some  localities  amount  to  as 
*h  as  200  feet.  With  this  in  mind  an  owner  of 
land  property  should  recognize  that  the  physical 
:aUon  of  the  mean  high-tide  line  on  the  ground  is 
is  a  fluctuating  line  and  not  a  fixed  or  permanent 
'■■  He  should  also  recognize  that  any  structure 
■1  within  the  range  of  anticipated  seasonal 
grations  near  the  tide  land  boundary  (mean  hieh- 
e«SUR,NG  THE  SUMMER  MAY  BE  EN- 
■p^E4Rv?cBJ  ™E  CUTTING  ACTION  OF 
'E  WAVES  DURING  THE  WINTER.  In  addi- 
"i.  damages  to  adjacent  lands  as  a  result  of  his 
Jcture  interfering  with  natural  littoral  processes 
^constitute  a  basis  for  legal  action.  (Woodard- 

1-13827 


evaluating  the  extent  of  landslides.  Geologic  field 

WhenVr/v  ^k  ,S'iding  Wi"  reCUr  natura»y 
When  the  critical  balance  of  these  slopes  is  upset 

by  improper  construction  activity,  the  process  of 
2£'nff  *  accelerated  an<*  damage  may  be  exten- 
s  ve.  It  the  existing  or  potential  hazard  of  these 
slopes  is  recognized,  unplanned  expansion  of  urban 
construction  can  be  discouraged  and  disasters 
prevented.  (Knapp-USGS)  masters 

W71-13853 


GERMANIUM  IN  IRON-MANGANFSF 

CONCRETIONS     OF     RECENT     SEWmS 

*vrm"  nVkhhot^rantovykh  konkre^yakh 

Akademiya  Nauk  SSSR,  Gelendzhik.  Institut  Oke- 

anologu. 

1. 1.  Volkov,  and  V.  S.  Sokolov 

Litologiya  i  Poleznyye  Iskopayemyye,  No  6,  p  24- 

29,  November-December  1970.  2  tab  22  ref 


WATER  CYCLE— Field  02 
Erosion  and  Sedimentation— Group  2J 

and  the  particle  size  of  the  sediment.  The  selenium 
content  of  natural  sediment  continuously  increases 
from  sand  and  coquina  to  the  finely  divided  ooze  in 
the  deep  part  of  the  sea.  Sketch  maps  outlining  the 
selenium  content  and  the  division  of  the  basin  into 
zones  were  constructed  for  studying  the  effect  of 
individual  physiochemical  and  hydrodynamic  fac- 
tors on  the  lateral  distribution  of  selenium  in  the 
oasin.  The  effect  of  individual  coastal  stretches  on 
the  distribution  of  selenium  in  surface  sediment  ap- 
pears to  be  virtually  negligible.  The  distribution  of 
selenium  in  the  carbonate-free  fraction  of  the  sedi- 
ment is  very  similar  to  that  in  natural  sediment 
Comparison  of  data  on  the  selenium  content  of  the 
two  sediment  types  with  the  lateral  distribution 
shown  on  sketch  maps  clearly  reveals  their  great 
similarity  and  reinforces  the  geochemical  pattern 
of  selenium  distribution  for  natural  sediment  and 

li^,Ca  ,  ™.?re~free  fraction-  (Josefson-USGS) 
W  / 1-1 3865 


Descriptors:  'Sedimentation,  'Bottom  sediments 
Geochemistry,  Iron,  Manganese,  Clays,  Mud  Cal- 
cium   carbonate,    Sea    water,    Alkalis    (B^ses) 
Chemical  analysis. 

Identifiers:  'USSR,  'Germanium,  'Concretions, 
Black  Sea  Indian  Ocean,  Pacific  Ocean,  Ooze  En- 
closing sediments,  Volcanism. 


KING  PROCESSES  IN  GREEN  BAY, 

consm  Univ.,  Madison.  Marine  Studies  Center 
1?  ^3828  blbll0graPhic  entry  see  Field  02H. 


!'l1v,^i^ONG  ™E  IL"NOIS  RIVER 

operu^InoT  WEST  °F  LA  SALLE 

J  ois  State  Geological  Survey,  Urbana 

DuMontelle,  N.  C.  Hester,  and  R.  E.  Cole 
i^M^L0^31  Survey  Environmental  Geology 
"a.  No  48.  July  197 1.16  p.  8  fig,  17  ref. 

^riptors:  'Landslides,  'Clays,  'Shales,  *I1- 
'  s.  Geologic  investigations,  Geologic  control 
*  wasting,  Slope  stability,  Rainfall,  Hydrogeolo- 

Itifiers:  *U  Salle  (111),  'Peru  (III). 

■  :s  u,  the  La  Salle-Peru  region  of  Illinois  are  un- 
I  "h.    iaUSe  °f  a  comb'nation  of  physical  factors: 

ne  slopes  consist  of  clay-rich  shale;  (2)  the 

larnef^nera"y  Steeper  than  20  de8;  <3)  the 

■  i  JL  MM'63  *yPic""y  includes  periods  of 
;  '^nfall.  Abnormally  high  amounts  of  rainfall 

"<'lahSeurapid  er°sion  of  the  toe  ofthe  sl°Pes, 
«  «       ..  fl""8  weight  on  the  underlying  fer- 
ns and  lubricate  the  materials  in  the  slope, 

r  conn!"1  l°  fl°W  °r  fracture  Both  ground  and 
connaissance  are  helpful  in  determining  and 


The  behavior  of  germanium  during  the  formation 
ot  iron-manganese  concretions  in  the  Black  Sea  In- 
dian and  Pacific  Oceans  was  examined  to  deter- 
mine the  geochemistry  of  this  element,  in  recent 
sediments.  Iron-manganese-concretion  and  enclos- 
ing-mud data  for  the  Black  Sea  were  obtained  from 
concretion-rich  bottom  sediments  near  the 
southwestern  shores  of  the  Crimea.  Oceanic 
concretion  data  were  based  on  a  study  of  car- 
bonate-nch  Globigerina  ooze  from  the  Indian 
Ocean  and  of  red  clays  from  the  Pacific  Ocean  The 
germanium  content  was  always  lower  in  the 
concretions  than  in  the  enclosing  sediments  The 
germanium  values  for  concretions  and  enclosing 
sediments  of  the  Black  Sea  averaged  0.00017  and 
0.00022%;  those  for  the  Indian  Ocean,  0  00009 

n'!d^?00I5%;  and  those  for  the  Pacific  Ocean 
0.00009  and  0.00018%,  respectively.  All  figures 
were  calculated  for  carbonate-free  sediment 
volumes.  A  low  geochemical  mobility  of  germani- 
um during  Fe-Mn  concretion  formation  in  the 
Black  Sea  and  in  the  oceans  was  due  to  its  close 
genetic  relationship  with  the  clayey  silicate  fraction 
of  recent  sediments.  The  decisive  role  of  clayey 
sediments  in  influencing  the  behavior  of  germani- 
um in  the  sedimentary  process,  in  contrast  to  Fe 
and  Mn  hydroxides,  may  be  related  to  the  great 
concentration  of  clay  particles  during  sedimenta- 
tion. (Josefson-USGS) 
W71-13860 


SELENIUM  IN  RECENT  BLACK  SEA  SEDI- 
MENTS (Selen  v  sovremennykh  osadkakh  Cher- 
nogo  morya), 

Akademiya  Nauk  SSSR,  Gelendzhik.  Institut  Oke- 

anologii. 

Ye.  G.  Sokolova,  and  M.  F.  Pilipchuk. 

Akademiya  Nauk  SSSR  Doklady,  Vol  193   No  3  d 

692-695,  1970.  2  fig,  1  tab,  21  ref.  '  ' 

Descriptors:  'Geochemistry,  'Sediments,  'Sedi- 
mentation, Sulfur,  Sulfides,  Hydrogen  sulfide,  Cal- 
cium carbonate,  Particle  size,  Sedimentary  rocks 
Sands,  Distribution  patterns,  Maps 
Identifiers.  'USSR,  'Black  Sea,  'Selenium,  Ooze 
Selenites,  Selenates,  Coquina. 

Samples  of  Black  Sea  surface  sediments  were  ex- 
amined to  study  the  distribution  patterns  of  seleni- 
um in  sea  basins  and  to  calculate  the  average 
selenium  concentrations  in  natural  sediment  and  in 
its  carbonate-free  fraction.  The  selenium  content 
of  the  surface  sediment  layer  varies  between  1  and 
42  hundred  thousandths  of  a  percent.  The  range  of 
the  selenium  content  recalculated  to  carbonate- 
free  matter  increased  from  1  to  102  hundred 
thousandths  of  a  percent.  A  clear  relationship  was 
established   between  the  selenium  concentration 
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STRUCTURE    AND    FORMATION     OF    TER- 
RACES   IN   THE    VYCHEGDA    RIVER   BASIN 

(Stroyeniye   I   usloviya    formirovaniva   terras  bas- 

seyna  r.  Vychegdy), 

Moscow      State      Univ.      (USSR).      Chair      of 

Geomorphology. 

L.  M.  Potapenko. 

Vestnik    Moskovskogo    Universiteta,    Seriya    5 

Geografiya,  No  3,  p  97-104,  May-June  1971.  3  fie' 

1  tab,  7  ref.  6' 

Descriptors:  'Geomorphology,  'Terraces  (Geolog- 
ical), 'River  basins,  'Geologic  investigations 
Stratigraphy,  Petrography,  Structural  geology' 
Geologic  time,  Alluvium,  Lake  stages  Valleys' 
Water  levels,  Water  level  fluctuations,  Hypsomet- 
ric analysis. 

Identifiers:  'USSR,  'Vychegda  River,  Komi  ASSR 
Lake  terraces.  River  terraces,  Transgression 
Regression. 

Current  views  on  the  structure  and  formation  of 
terraces  in  the  Vychegda  River  basin  (Komi  ASSR) 
are  examined  and  refined.  Four  morphologically 
distinct  terraces  are  identified  on  the  basis  of  age 
(1)  the  Odintsovsko-Moscow  terrace,  the  oldest 
and   highest  terrace,   formed  only   in   the   upper 
course  of  the  Vychegda  River  east  of  the  village  of 
Derevyansk;   (2)   the   Mikulinsko-Early  Valdaian 
terrace,  which  covers  large  areas  in  the  valleys  of 
the  Vychegda  River  and  its  major  tributaries-  (3) 
the     Middle-Late     Valdaian    terrace,     which     is 
widespread  in  the  Vychegda  River  basin;  and  (4) 
the  Late  Valdaian-Holocene  terrace,  which  con- 
sists of  alluvial  deposits  of  varying  age  and  eleva- 
tion. The  Odintsovsko-Moscow,  Mikulinsko-Early 
Valdaian,  and  the  Middle-Late  Valdaian  terraces 
are  polygenetic  in  structure  and  are  composed  of 
( 1 )  lacustrine  deposits,  which  form  a  morphologi- 
cally distinct  lake  terrace  in  the  lower  and  middle 
reaches,  and  (2)  underlying  alluvial  deposits,  which 
form  a  buried  river  terrace.  Alluvium  forms  the  sur- 
face of  the  lake  terrace  in  the  upper  reaches  of  the 
river  where  the  lacustrine  deposits  wedge  out.  The 
only  exception  is  the  oldest  and  highest  terrace 
where  the  alluvium  is  completely  buried  beneath 
the  lacustrine  deposits.  (Josefson-USGS) 
W71-13868 


A    SOIL    ERODIBILITY    NOMOGRAPH    FOR 
FARMLAND  AND  CONSTRUCTION  SITES 

Agricultural  Research  Service,  Lafayette,  Ind.  Soil 
and  Water  Conservation  Research  Div. 
W.  H.  Wischmeier,  C.  B.  Johnson,  and  V.  Cross. 
Journal  of  Soil  and  Water  Conservation,  Vol  26 
No  5,  p  189-193,  September-October  1971   2  fie  1 
tab,  7  ref.  e' 

Descriptors:  'Soil  erosion,  'Construction,  'Parti- 
cle size,  Urbanization,  Organic  matter,  Rainfall  in- 
tensity, Frequency  analysis,  Excavation,  Cities 
Land  use.  Storm  runoff. 

Identifiers:  'Soil  credibility  nomograph.  Urban 
hydrology. 


Field  02-WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 

A  new  soil  particle-size  parameter  was  found  and 
used  to  derive  a  convenient  erodibility  equation 
that  is  valid  for  exposed  subsoils  as  well  as  farm- 
land. A  simple  nomograph  provides  quick  solutions 
to  the  equation.  Only  five  soil  parameters  need  to 
be  known:  percent  silt,  percent  sand,  organic 
matter  content,  structure,  and  permeability.  This 
new  technique  for  computing  soil  erodibility  can 
greatly  facilitate  evaluation  of  the  erodibility  factor 
for  hundreds  of  agricultural  soils  throughout  the 
country.  It  perhaps  can  be  of  even  greater  value  in 
planning  sediment-control  measures  for  construc- 
tion sites  and  other  disturbed  areas.  In  planning 
suburban  construction-site  developments  it  may  be 
possible  to  adjust  the  designed  depth  of  some  cuts 
so  they  will  terminate  either  above  or  below  a 
highly  erodible  soil  layer  and  thereby  reduce  sub- 
stantially the  potential  sediment  yield.  In  some 
situations  the  exposed  soil  layer  or  some  inter- 
mediate horizon  may  be  less  erodible  than  the  top- 
soil  or  more  responsive  to  certain  chemical  soil  sta- 
bilizers. With  on-site  values  of  the  erodibility  factor 
K  available,  a  contractor  can  use  the  universal  soil- 
loss  equation  to  compute  probable  sediment  yields 
for  the  area  that  he  plans  to  develop.  (Knapp- 
USGS) 
W71-13910 


TERRACES  REDUCE  RUNOFF  AND  EROSION 
ON  SURFACE-MINE  BENCHES, 

Northeastern  Forest  Experiment  Station,  Berea, 

Ky. 

For  primary  bibliographic  entry  see  Field  04D. 

W7I-13913 


EFFECT  OF  ROW  GRADES  AND  TDLLAGE 
SYSTEMS  ON  SOD.  AND  WATER  LOSSES, 

Agricultural  Research  Service,  Ames,  Iowa.  Soil 

and  Water  Conservation  Research  Div. 

W.  C.  Moldenhauer,  W.  G.  Lovely,  N.  P.  Swanson, 

and  H.  D.  Currence. 

Journal  of  Soil  and  Water  Conservation,  Vol  26, 

No5,p  193-195,  September-October  1971.4fig,3 

tab,  1 5  ref. 

Descriptors:  *Soil  erosion,  'Irrigation,  *Water  loss, 
♦Slopes,  "Cultivation,  Soil  management,  Soil- 
water-plant  relationships,  Erosion  control,  Planting 
management,  Soil  conservation,  Terracing. 

Three  tillage  methods  were  compared  for  their  ef- 
fectiveness in  controlling  soil  and  water  losses  with 
up-and-down-hill  planting  on  a  range  of  slopes 
from  3.4  to  9  percent  using  a  rotating-boom  rainfall 
simulator.  Of  the  three  methods,  ridge  planting 
proved  to  be  the  most  effective  means  of  con- 
trolling soil  losses.  Both  soil  and  water  losses  were 
independent  of  slope  with  this  method.  Till  plant- 
ing, though  superior  to  conventional  tillage  in  con- 
trolling soil  losses,  was  not  nearly  as  effective  as 
ridge  planting.  (Knapp-USGS) 
W71-1391I 


EFFECT  OF  EXCESSIVE-RATE  RAINSTORMS 
ON  EROSION, 

Agricultural  Research  Service,  Holly  Springs,  Miss. 
North  Mississippi  Branch  Experiment  Station. 
J.  D.  Greer. 

Journal  of  Soil  and  Water  Conservation,  Vol  26, 
No5,p  196-197,September-Octoberl971.3fig,  1 
tab,  5  ref. 

Descriptors:  *Soil  erosion,  *Rainfall  intensity, 
♦Rainfall-runoff  relationships,  'Mississippi,  Soil 
conservation,  Sampling,  Vegetation  effects,  Slopes. 
Identifiers:  Excessive-rate  rainstorms. 

Six  years  of  rainfall,  runoff,  and  erosion  data  from 
quarter-acre,  graded-row  corn  plots  on  2.5,  4.25, 
and  10%  slopes  in  Mississippi  show  that  rainfall  in- 
tensity is  a  major  factor  in  the  erosion  process.  Ex- 
cessive-rate rainstorms  (rainfall  with  an  intensity 
equal  to  or  exceeding  3.00,  1.40,  1.00,  and  0.80 
inches  per  hour  for  5,  15,  30,  and  60  minutes 
respectively)  produced  about  50%  of  the  total  soil 
loss  from  these  plots  during  the  approximately  two 
months  when  neither  residue  nor  canopy  cover 
protected  the  soil.  Excessive-rate  storms  during 
these  two  months  accounted  for  only  about  6%  of 
the  total  rainfall.  (Knapp-USGS) 
W71139I2 


PARAMETERS  FOR  BED  SLIP  POINT  IN  TWO- 
PHASE  FLOW, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 
Engineering. 
K.C.Wilson. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 
sion, Vol  97,  No  HY10,  Paper  8426,  p  1665-1679, 
October  1971.  5  fig,  6  ref. 

Descriptors:  *Sediment  transport,  *Closed  conduit 
flow,  *Pipe  flow,  *Bed  load,  Discharge  (Water), 
Velocity,  Tractive  forces,  Particle  size. 
Identifiers:  Two-phase  flow. 

The  limit  of  sediment  deposition  is  given  by  the  slip 
point,  when  the  bed  begins  to  slide.  The  pressure 
gradient  at  slip  point  depends  on  the  angle  sub- 
tended by  the  bed  and  other  factors.  Parameters 
representative  of  the  pressure  gradient,  discharge 
and  concentration  of  solids  at  the  slip  point  are  ex- 
pressed in  terms  of  this  angle.  For  specific  cases, 
with  given  pipe  size  and  particle  properties,  the 
angle  of  deposition  can  be  eliminated  by  plotting 
gradient  parameter  versus  discharge  parameter. 
This  gives  a  graph  similar  to  those  generally  used 
for  plotting  experimental  results  for  two-phase 
pipeline  flow,  on  which  the  locus  of  the  slip  point 
defines  regions  with  and  without  deposition.  The 
discharge  at  the  slip  point  rises  to  a  maximum  and 
then  decreases  with  increasing  gradient.  In  com- 
bination with  efficiency  considerations  this  in- 
dicates that  it  is  desirable  to  operate  pipelines  with 
high  solids  concentration.  (Knapp-USGS) 
W71-13916 


DEPOSITIONAL  STRUCTURES  AND 

PROCESSES    IN    THE    NON-BARRED    HIGH- 
ENERGY  NEARSHORE, 

Geological  Survey,  Menlo  Park,  Calif. 
H.  E.  Clifton,  R.  E.  Hunter,  and  R.  L.  Phillips. 
Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  3,  p 
651-670,  September  1971.  27  fig,  1  tab,  35  ref. 

Descriptors:  *Beaches,  *Surf,  'Sedimentary  struc- 
tures, 'Sediment  transport,  Erosion,  Sedimenta- 
tion, Paleohydrology,  Stratigraphy,  Ripple  marks, 
Dunes,  Sand  waves,  Regime,  Waves  (Water), 
Sands,  Bores. 
Identifiers:  High-energy  beaches. 

In  a  high-energy  coastal  environment  where  long- 
period  swell  enters  a  nearshore  uncomplicated  by 
offshore  bars,  sedimentary  structures  develop  on 
the  seafloor  in  facies  that  trend  parallel  to  the  zones 
of  different  wave  activity.  In  the  offshore,  small 
sand  ripples  are  the  most  common  depositional 
structure,  but  in  the  nearshore  larger  bed  forms 
predominate.  Seaward  from  the  line  of  breakers,  in 
the  zone  of  wave  build-up,  are  landward-oriented 
lunate  megaripples.  Near  the  outer  portion  of  the 
surf  zone  the  bed  form  is  planar,  but,  in  the  inner 
portion  of  the  zone,  an  area  of  large-scale  bed 
roughness  is  common.  Within  the  swash  zone,  the 
bed  form  is  again  planar.  The  major  features  of  the 
bed  forms  can  be  interpreted  in  terms  of  flow 
regime.  The  stronger  of  the  two  opposing  transient 
currents  caused  by  passing  waves  produces  struc- 
tures analogous  to  those  produced  by  continuous, 
unidirectional  currents.  Within  each  of  the  struc- 
tural facies  a  distinctive  set  of  internal  structures  is 
produced.  The  asymmetric  ripple  facies  have 
shoreward-inclined  ripple  cross-lamination  and 
gently  inclined  cross-stratification.  The  lunate 
megaripples  produce  medium-scale  landward- 
dipping  foresets.  ( Knapp-USGS) 
W7I-139I9 


ORIENTATION  OF  EMPTY  PELECYI0 
SHELLS  AND  SHELL  FRAGMENTS  IN  QIT 
WATER, 

Geological  Survey,  Menlo  Park,  Calif. 

H.E.Clifton. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  p 

67 1-682,  September  1971.  1 5  fig,  4  tab,  19  ref 

Descriptors:    'Sedimentation,   'Deposition  (I  i- 
ments),  'Shellfish,  'Sedimentary  structures,  Fi- 
de    size,     Particle     shape,     Bottom    sedim  i 
Benthos. 
Identifiers:  Shells,  Bioturbation. 

The  orientation  of  pelecypod  shells  and  shell  i 
ments  on  sediment  unaffected  by  waves  or  x- 
rents,  whether  on  vegetated  or  unvegetated  u  > 
pled  sand  or  on  solid  coral,  is  predominantly  i 
concave  sides  up.  This  orientation  occurs  bot  x 
open  articulated  empty  valves  and  for  isolatec  •> 
articulated  valves.  The  degrees  of  orientation  f 
fers  with  shell  size;  the  smaller  shells  are  ■ 
preferentially  oriented  concave-up  than  are  k 
larger  shells.  The  concave-up  orientation  re  t 
from  the  activity  of  predators  and  scavengers,  n 
bioturbation,  or  from  a  combination  of  the  < 
mechanisms.  An  experiment  that  exposed  n>  h 
1200  shells  to  40  days  of  bioturbation  den 
strated  that  disturbance  by  organisms  is  an  e  s 
tive  agent  for  producing  a  dominantly  concav  i| 
orientation.  In  general,  the  tendency  to  be  rot  x 
to  a  concave-up  position  increases  with  incre;  n 
shell  size  to  the  point  where  shells  are  too  larj  u 
be  readily  overturned  by  most  organisms,  a 
orientation  of  shells  in  quiet  water  differs  marl  I; 
from  those  orientations  produced  under  most  n 
ditions  of  waves  or  currents.  Although  concav  ; 
assemblages  can  be  produced  by  deposition  n 
turbidity  currents  or  from  the  transport  of  s  I 
across  small  ripples,  analysis  of  orientation  as  e 
lates  to  shell  size  and  shape  may  provide  a  mea  j 
identifying  specific  depositional  mechanism  ) 
conditions.  (Knapp-USGS) 
W71-13920 


HYDRAULIC  FRACTIONATION  OF  HE  i 
MINERAL  SUITES  ON  AN  UNCONSOLIDA  I 
RETREATING  COAST, 

Old  Dominion  Univ.,  Norfolk,  Va.  InstD 
Oceanography. 

D.  J.  P.  Swift,  C.  E.  Dill,  Jr.,  and  J.  McHone. 
Journal  of  Sedimentary  Petrology,  Vol  41,  No  | 
683-690,  September  1971.  4  fig,  4  tab,  294 
(Also  supported  by  USGS  Office  of  Marine  G  o 
gy).  Coastal  Eng  Res  Center  Contract  DACV.2 
69-C-0016. 

Descriptors:  'Beaches,  'Sedimentan 

'Provenance,  Sediment  transport.  Beach  eron 
Sands,  Mineralogy,  Distribution  patterns,  Dei  y 
Pleistocene  epoch,  Quaternary  period. 
Identifiers:  'Heavy  minerals,  Sorting. 

In  a  study  of  sediments  of  the  North  Carolina  < 
ginia  coast,  undertaken  in  order  to  determini  n 
genesis  of  the  coastal  sands,  an  examination  a 
made  of  the  85-177  micron  heavy  mineral  fracn 
Within  this  fraction,  three  well-defined  Ik 
minerals  provinces  were  found.  Amphibole-ga  ' 
kyanite  suites  exist  both  on  the  beach  and  offsl  e 
separated  by  an  amphibole-epidote-kyanite  su  I 
the  nearshore  zone.  These  three  provinces  1 
respond  to  three  well-defined  grain  size  prov  e 
generated  by  the  contrasting  hydraulic  regim  o 
the  surf,  zone  of  shoaling  waves,  and  the  shelf  1 1 
Coastwise  variation  in  heavy  mineral  content  u  « 
apparent,  but  weaker.  The  most  important  ti  d 
are  an  increase  in  garnet  and  opaque  mineral:  n 
a  decrease  in  amphibole  on  the  beach  from  1 1 
Henry  towards  Cape  Hatteras.  These  trends  ar  ° 
easily  correlated  with  the  reported  pattern  < >< 
toral  drift,  and  may  reflect  instead  the  effe  " 
southward-increasing  mean  annual  wave  heigh  I 
sediment  eroded  from  the  underlying  PleisK  I 
formations.  Interpretation  of  the  coastwise  tr<  " 
complicated  by  the  fact  the  Pleistocene  substr 
itself  a  beach  ridge  sequence  with  its  own  pattt » 
heavy  mineral  variation.  The  simplest  interr  a 
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tion  of  the  heavy  mineral  data  is  that  the  respective 
•provinces  consist  of  autochthonous  fractionates  of 
the  Pleistocene  substrate,  generated  by  shore  face 
retreat.  (Knapp-USGS) 
W7I-13921 


CLAY  MINERAL  COMPOSITION  AND 
aEOLOGIC  SIGNIFICANCE  OF  SOME  BEAU- 
TORT  SEA  SEDIMENTS, 

\laska  Univ.,  College.  Inst,  of  Marine  Science. 
V  S.  Naidu,  D.  C.  Burrell,  and  D.  W.  Hood. 
lournal  of  Sedimentary  Petrology,  Vol  41    No  3   p 
.91-694,  September  1971.   1   fig,   1  tab,'  22  ref 
JSAEC  Contract  AT  (04-3)-310  ONR  Res  Con- 
ractNOOD  14-67-A-30 17-0001. 

Xscriptors:    *Clay  minerals,   Bottom  sediments, 

Provenance,  *Paleoclimatology,  Distribution  pat- 

:ms,  Water  chemistry,  Hike,   Kaolinite,   Arctic 

)cean. 

ientifiers:  Beaufort  Sea. 

he  fractions  of  bottom  sediments  smaller  than  2 
ucrons  in  size  from  the  Beaufort  Sea  and  Arctic 
icean,  were  analyzed  for  clay  mineral  composi- 
on.  In  all  of  these  high  latitude  sediments,  illite  is 
redominant,  Chlorite  and  kaolinte  occur  in  signifi- 
int  amounts,  and  smectite  is  least  abundant.  This 
.currence  of  kaolinite  is  noteworthy.  Since  the 
:nerall>  accepted  view  related  to  marine  sedi- 
ents  is  that  kaolinite  is  a  low  latitude  clay  mineral, 
is  suggested  that  the  use  of  clay  minerals  in  the  in- 
rence  of  paleoclimates  should  be  made  with  great 
union.  (Knapp-USGS) 
71  13922 


are  plotted  which  show  the  distribution  of  the  rela- 
tive rollability  values  over  the  size  fractions  This 
property  is  called  the  Shape  Distribution 
Character.  It  appears  to  be  characteristic  for  the 
mode  of  origin.  Examples  are  shown  of  genetic 
relationships  in  the  complementary  character  of 
the  shallow  offshore  zone  with  the  beach,  the  beach 
and  adjoining  dunes,  and  the  eolian  cover  sands 
with  the  areas  from  which  the  sands  have  been 
blown  out.  (Knapp-USGS) 
W71-13924 


)ME     TECHNIQUES     IN     EXPERIMENTAL 
iDIMENTOLOGY, 

:ading  Univ.  (England).  Sedimentology  Research 

R.L.Allen. 

umal  of  Sedimentary  Petrology,  Vol  41    No  3  p 

5-702,  September  1 97 1 .  4  fig,  1 9  ref. 

scriptors:  *Sedimentary  structures,  *Laboratory 

;ts,  'Analytical  techniques,   'Sampling,   *Data 

llections,  Model  studies,  Hydraulic  models  Sedi- 

:ntology. 

mtifiers:  'Experimental  sedimentology. 

e  following  techniques  found  useful  in  experi- 

ntal  sedimentology   are    described    and    illus- 

led:  (1)  the  preservation  and  reproduction  of 

imentary  structures  using  molds  and  replicas  in 

ster  of  paris,   polyvinylchloridc,   and    rubber 

■x,  (2)  the  preservation  of  internal  sedimentary 

Mctures    in    sand    beds    using    latex,    and    (3) 

'  ializaticn  of  flow  on  models  made  from  plaster 

<  ians.  Some  of  the  techniques  have  been  success- 

l  y  applied  in  field  studies.  (Knapp-USGS) 


SEDIMENTOLOGY   OF  APOLLO    11    AND    12 
LUNAR  SOILS, 

National  Aeronautics  and  Space  Administration 

Houston,  Tex.  Manned  Spacecraft  Center. 

J.  F.  Lindsay. 

Journal  of  Sedimentary  Petrology,  Vol  41    No  3  p 

780-797,  September  1971.  13  fig,  1  tab,  23  ref.     ' 

Descriptors:  'Soil  formation,  'Sediment  transport 
Sampling,  'Moon,  'Stratigraphy,  Craters,  Cores 
Mineralogy,  Particle  size. 
Identifiers:  'Lunar  sedimentology,  Lunar  soils. 

Differences  in  the  modal  composition  of  lunar  soil 
samples  from  an  Apollo  1 1  core  tube  suggest  the 
presence  of  at  least  three  depositional  units.  The 
double-drive-tube  core  sample  from  the  Apollo  12 
site  shows  evidence  of  at  least   16  depositional 
episodes.  The  earliest  recognizable  event  at  the 
Apollo  1 2  site  carried  light-colored  soil  rich  in  feld- 
spathic-rock  fragments  into  the  area  and  may  be  re- 
lated to  ejection  of  ray  material  from  Copernicus. 
Prior  to  the  formation  of  Surveyor  Crater  at  least 
1 1  depositional  episodes  took  place.  Most  of  the 
soil  at  the  Apollo  11  and   12  sites  was  probably 
generated  locally  with  a  smaller  contribution  com- 
ing from  a  more  distant  source  possibly  in  the  lunar 
highlands.  Over  geologic  time  the  soil  evolved  to  its 
present  form  due  to  impact  vitrification  and  com- 
minution of  the  detrital  material.  Initially  com- 
minution was  probably  the  dominant  process  modi- 
fying the  grain-size  distribution  of  the  lunar  soil, 
but  beyond  a  point  in  time  its  effect  was  neutralized 
by    impact    vitrification    which    removed    finer- 
grained  materials  from  the  soil  both  by  fusion  and 
agglutination.  The  overall  effect  with  time  was  to 
stabilize  the   median  grain  size  of  the  soil  and 
produce  an  increasingly  more  negatively  skewed 
and    more-poorly-sorted    grain-size    distribution. 
Since  glass  production  is  energy  dependent,  the 
glass  content  of  the  lunar  soil  is  a  measure  of  the 
total  energy  involved  in  its  sedimentation  and  can 
thus  be  used  as  a  measure  of  maturity.  The  Apollo 
1 1  samples  are  more  mature  than  those  from  Apol- 
lo  12  site  which  is  consistent  with  the  age  dif- 
ference between  the  two  sites.  (Knapp-USGS) 
W71-13925 


WATER  CYCLE— Field  02 
Erosion  and  Sedimentation— Group  2J 

mately  400  million  kg/yr  by  macrobenthos  of  the 
shallow  rocky  shelf,  340  million  kg/yr  by  other 
macrobenthos,  2,470  million  kg/yr  by  planktonic 
plus  benthic  foraminifera,  and  250  million  kg/yr  by 
other  organisms.  Chemical  transfer  includes  solu- 
tion of  2,000  million  kg/yr  CaC03.  The  CaC03 
transfer  terms  sum  to  zero,  within  the  limits  of  er- 
ror. The  carbonate  minerals  present  include  Mg- 
calcite,  aragonite,  and  dolomite.  All  carbonate 
minerals  other  than  dolomite  show  evidence  of 
solution.  Most  of  the  Ca  deposited  in  Borderland 
sediment  is  derived  from  ocean  waters  flowing 
through  the  Borderland  rather  than  from  river 
water  input.  Water  associated  with  the  oxygen 
minimum  is  important  in  dissolving  particulate 
CaC03.  Shallow  water  precipitation  and  inter- 
mediate water  solution  may  be  an  important 
process  of  dissolved  Ca  relocation  from  one  water 
mass  to  another.  (Knapp-USGS) 
W71-13926 


DOLOMITE,      PHOSPHORITE,      AND      CAR- 

SEAMOUNTUGENESIS    °N    A    CARIBBEAN 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

For  primary  bibliographic  entry  see  Field  02K 

W71-13927 


TEXTURE  OF  ICE-CORED  DEPOSITS  FROM 
TEN  ALASKAN  VALLEY  GLACIERS, 

Memorial  Univ.  of  Newfoundland,  St  John's.  Dept 

of  Geology. 

For  primary  bibliographic  entry  see  Field  02C 

W71-13928 


POLYGONAL  PATTERNS  IN  MUDDY  TIDAL 
FLATS, 

Department     of    the     Environment,     Sainte-Foy 

(Quebec). 

For  primary  bibliographic  entry  see  Field  02L 

W71-13929 


j  [LABILITY,  A  FUNCTIONAL  SHAPE  PRO- 
HTY  OF  SAND  GRAINS, 

C  mngen  Rijksuniversitet  (Netherlands).  Geolog- 

'L  Winkelmolen. 

I -naJ  of  Sedimentary  Petrology,  Vol  41,  No  3,  p 

'i-714,  September  1971.  7  fig,  14  ref. 

friptors:  'Particle  shape,  'Sands,  'Laboratory 
i  Sedimentation,  Sedimenttransport,  Deposi- 
"  (Sediments),  Beaches,  Dunes,  Bottom  sedi- 
[ts.       Erosion,        Sedimentary        structures 

enance. 
c  tifiers:  Rollability  (Sands). 

\  w  method  is  presented  for  determining  rolla- 

'  '  °f  .the  ang'e  of  slope  on  which  a  sand  grain 

on  down  in  air.  It  is  measured  on  the  inside  of 

gntly  inclined  revolving  cylinder.  The  grains 

,  >  ,?m  the  lower  end  of  the  cylinder  and  the 
it  takes  them  to  reach  this  lower  end  is  the 
ure  for  their  rollability.  The  property  rollabili- 
rrelates  well  with  the  influence  of  grain  shape 
ier  processes  such  as  settling  in  water.  Graphs 


BUDGET  OF  CALCIUM  CARBONATE, 
SOUTHERN  CALIFORNIA  CONTINENTAL 
BORDERLAND, 

Hawaii  Inst,  of  Geophysics,  Honolulu. 

S.  V.  Smith. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  3  p 

798-808,  September  1971.2  fig,  7  tab,  39  ref  ONR 

Project  NR  083  603. 

Descriptors:  'Sedimentation,  'Chemical  precipita- 
tion, 'Carbonates,  'Water  chemistry,  California, 
Calcium  carbonate,  Sea  water,  Calcite,  Dolomite, 
Provenance,  Sediment  transport,  Mineralogy! 
Sampling. 
Identifiers:  Carbonate  budget. 

The  transfer  of  particulate  CaC03  to  or  from  the 
water  mass  of  the  Southern  California  Continental 
Borderland  can  be  described  by  means  of  a  budget. 
The  sum  of  mechanical  plus  biological  plus  chemi- 
cal transfer  must  equal  zero  if  the  system  is  one  of 
steady  state.  Deposition  of  CaC02  on  the  basin 
floors,  on  the  slopes,  and  on  the  shelf  totals  1 ,250 
million  kg/yr.  River  supply  of  particulate  CaC03 
totals  160  million  kg/yr.  No  other  mechanical 
transfer  processes  are  quantitatively  significant. 
Biological  production  of  CaC03  inlcudes  approxi- 
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GEOLOGIC  SIGNIFICANCE  OF  MICROBOR- 
ING  FUNGI  AND  ALGAE  IN  CAROLINA 
SHELF  SEDIMENTS, 

Duke  Univ.  Durham,  N.C.  Dept.  of  Geology 
R.  D.  Perkins,  and  S.  D.  Halsey. 
Journal  of  Sedimentary  Petrology,  Vol  41,  No  3,  p 
843-853,  September  1971.   14  fig,  24  ref.  (Sup- 
ported also  by  U  S  Geological  Survey's  Marine 
Geology  Program ).  NSF  Grant  G- 1 7669. 

Descriptors:  'Sedimentary  structures,  'Erosion 
'Vegetation  effects,  'Algae,  'Bottom  sediments,' 
Fungi,  Carbonates,  Carbonate  rocks,  Sediments, 
Sedimentation,  Sea  level,  Continental  shelf! 
Diagenesis,  Mineralogy,  Provenance. 
Identifiers:  'Organic  erosion. 

Carbonate  components  of  relict  continental  margin 
sediments    off    North    Carolina    show    abundant 
evidence   of  microborings   related   to   endolithic 
fungi  and  algae.  Microborings  were  observed  in 
bottom  sediments  collected  from  1 65  sites  ranging 
in  depth  from  the  intertidal  to  780  meters.  The 
three  main  types  of  microborings  are:  (a)  fungi,  1-4 
microns  in  diamerer,  (b)  a  septate  green  alga,  10 
microns     in     diameter,    and     (c)     a    diagnostic 
siphonaceous  green  alga,  15-20  microns  in  diame- 
ter. Of  these  endolithic  plants,  fungi  were  the  most 
abundant  as  well  as  most  widespread.  A  distinctive, 
siphonaceous  green  alga  defined  three  linear  bands 
of   highly    bored    sediments    believed    to    reflect 
nearshore  zones  of  high  algal  boring  activity.  The 
innermost  zone,  extending  from  the  present  day  in- 
tertidal to  depths  of  approximately  25  meters,  is 
considered  to  be  presently  active;  the  outer  two 
zones  on  the  shelf  are  interpreted  as  marking  relict 
shoreline  positions  associated  with  lower  sea  level 
stands.  In  situ  organic  erosion  by  microboring  or- 
ganisms is  believed  to  be  an  important  source  of 
carbonate  fines  in  Carolina  shelf  sediments.  Mol- 
luscan  components  are  being  selectively  attacked 
and  removed  from  the  carbonate  fraction  through 


Field  02— WATER  CYCLE 

Group  2J— Erosion  and  Sedimentation 


the  activity  of  endolithic  fungi  and  algae.  The  rela- 
tive abundance  of  carbonates  in  Carolina  shelf 
sediments  is  therefore  believed  to  be  not  only  re- 
lated to  skeletal  productivity  and  degree  of  dilution 
by  elastics,  but  also  to  the  degree  of  organic  erosion 
to  which  sediments  have  been  subjected.  (Knapp- 
USGS) 
W71-13930 


THE  GENESIS  OF  SOME  SIDERITIC  BEDS  IN 
THE  YORKSHIRE  LIAS  (ENGLAND), 

Oxford  Univ.  (England).  Dept.  of  Geology  and 

Mineralogy. 

B.  W.  Sellwood. 

Journal  of  Sedimentary  Petrology,  Vol  41 ,  No  3,  p 

854-857,  September  1971.  1  fig,  16ref. 

Descriptors:         *Sedimentation,         *Diagenesis, 
•Mineralogy,  *Iron,  "Organic  matter,  Dissolved 
oxygen,  Oxidation,  Oxidation-reduction  potential, 
Stratigraphy,  Water  chemistry. 
Identifiers:  Yorkshire  (England),  Siderite. 

Pliensbachian  (Lower  Lias)  sediments  from 
Yorkshire,  England,  contain  semicontinuous  bands 
of  mudstone  cemented  by  impure  siderite.  The  as- 
semblage of  burrows  and  faunas  associated  with 
them  suggest  that  the  siderite  was  selectivity 
precipitated  close  to  successive  sediment/water  in- 
terfaces. These  substrates  were  oxidizing  in  their 
upper  portions,  but  reducing  at  depth.  The  reduced 
regions  provided  ferrous  iron  which  was  then 
precipitated  as  the  oxide  and  hydroxide  near  the 
sediment/water  interfaces.  During  later  burial  and 
renewed  sedimentation,  reduction  of  this  concen- 
trated iron  allowed  its  reaction  with  C02  which 
resulted  from  the  decay  of  organic  matter.  S04 
ions  from  sea  water  were  excluded  by  the  overlying 
sediment  which  thus  prevented  the  formation  of 
much  pyrite.  Reduced  and  increased  rates  of  sedi- 
mentation alternated  to  produce  the  rhythmic  al- 
terations of  siderite  bands  and  shale.  (Knapp- 
USGS) 
W71-13931 


FLOODS  OF  DECEMBER  1964  AND  JANUARY 
1965  IN  THE  FAR  WESTERN  STATES,  PART  2. 
STREAMFLOW  AND  SEDIMENT  DATA, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-13932 

2K.  Chemical  Processes 


ECOLOGY    OF    THE    SUNDAYS    RIVER:     I. 
WATER  CHEMISTRY, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

A.  T.  Forbes,  and  B.  R.  Allanson. 

Hydrobiologia.    36   (3/4):   479-488,  Illus,   Maps, 

1970.  (Gersumm). 

Identifiers:  Africa,  Chemical,  Chemistry,  Ecology, 

River,  South,  Sundays,  Water. 

Water  analyses  were  done  on  samples  taken  at  a  se- 
ries of  points  along  the  Sundays  River  in  the  East- 
ern Cape,  South  Africa.  The  chemical  charac- 
teristics of  the  water  then  correlated  with  the 
geological  and  geographical  nature  of  the 
catchment— Copyright  1971,  Biological  Abstracts, 
Inc. 
W71-13110 


CONTRIBUTION  TO  THE  STUDY  OF  THE 
STREAMS  OF  PROVENCE.  ECOLOGY  OF  A 
THERMAL  SPRING:  LA  DURANCOLE, 

Aix  Marseille  Univ.  (France).  Faculte  des 
Sciences. 

D.  Schachter,  R.  N.  Razakandisa,  and  A.  Kiener. 
Ann  Fac  Sci  Marseille.  43B:  127-134,  Illus,  Map, 
1970.  (Engl  summ). 

Identifiers:  Durancole,  Ecology,  Fauna,  France, 
I  a,  Minerals,  Provence,  Spring,  Streams,  Tempera- 
ture, Thermal. 


A  thermal  stream  'La  Durancole'  in  southern 
France  wa  studied.  The  temperature  of  the  water  is 
constant  ( 1 8  deg  C)  during  the  year,  the  CI  content 
is  very  low  (0.135  to  0.530  g/1 )  and  the  Ca/Cl 
value  is  high.  The  fauna  includes  freshwater  and 
brackishwater  species.  Some  biological  observa- 
tions on  the  biocenosis  are  discussed. -Copyright 
1 97 1 ,  Biological  Abstracts,  Inc. 
W71-13I11 


BIOGEOCHEMISTRY  OF  THE  STABLE 
ISOTOPES  OF  HYDROGEN  AND  CARBON  IN 
SALT  MARSH  BIOTA, 

Texas  Univ.,  Austin.  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-13121 


SOIL   SOLUTION   COMPOSITION    AND   STA- 
BILITY OF  CLAY  MINERALS, 

Washington  State  Univ.,  Pullman.  Coll.  of  Agricul- 
ture. 
For  primary  bibliographic  entry  see  Field  02G. 

W71-13147 


BUBBLE  COALESCENCE  AND  GAS 
TRANSFER  IN  AQUEOUS  ELECTROLYTIC 
SOLUTIONS, 

Maine  Univ.,  Orono.  Dept.  of  Chemical  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13282 


BEHAVIOR  OF  GAS  BUBBLES  IN  AQUEOUS 
ELECTROLYTE  SOLUTIONS, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13284 


PHOTOMETRIC  DETERMINATION  OF  SMALL 
AMOUNTS  OF  OXYGEN  IN  WATER  WITH  3,3*- 
DIMETHYLNAPHTHIDINE, 

Central    Sewage    Treatment    Plant,    Brno,    (C- 

zechoslovakia). 

For  primary  bibliographic  entry  see  Field  05A. 

W71-13292 


GEOCHEMICAL  EVOLUTION  OF  THE  BLACK 

SEA    IN    THE    HOLOCENE    EPOCH    (Geok- 

himicheskaya  evolyutsiya  Chernogo  morya  v  golol- 

sene), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 

Institut. 

N.  M.  Strakhov. 

Litologiya  i  Poleznyye  Iskopayemyye,  No  3,  p  3-17, 

May- June  1 97 1 .  5  fig,  6  tab,  1 9  ref. 

Descriptors:  *Geochemistry,  *  Sedimentation, 
♦Sediments,  *Recent  epoch,  Organic  matter, 
Hydrogen  sulfide.  Molybdenum,  Manganese,  Iron, 
Calcium  carbonate,  Carbonates,  Calcium  chloride, 
Plankton,  Mud,  Salts. 

Identifiers:  *USSR,  Black  Sea,  Mediterranean  Sea, 
Ooze,  Sapropel,  Coccoliths,  Mineralization, 
Holocene  epoch. 

The  geochemistry  of  the  Black  Sea  has  undergone 
rapid  change  over  the  last  8,000  years.  The 
presence  of  Black  Sea  deposits  rich  in  organic 
matter  coincides  chronologically  with  the  ap- 
pearance of  Mediterranean  waters  in  the  Black  Sea 
basin  and  with  the  hydrogen  sulfide  contamination 
of  the  water.  An  initially  high  accumulation  of  or- 
ganic matter  in  the  sediments  immediately  follow- 
ing the  appearance  of  Mediterranean  waters  in  the 
Black  Sea  was  followed  by  a  sharp  decrease  in  the 
organic  carbon  content,  although  the  hydrogen  sul- 
fide contamination  continued  in  an  even  more  in- 
tense form.  The  most  important  result  of  the  ap- 
pearance of  these  waters  in  the  basin  was  the 
development  of  geochemical  processes  nonexistent 
in  the  new  euxinic  period.  These  processes  include: 
( 1 )  flourishing  of  plankton  and  formation  of 
sapropel  sediments  rich  in  organic  carbon,  molyb- 
denum and  several  other  trace  elements;  (2)  sub- 


sequent evolution  of  large  numbers  of 
colithophorids  owing  to  an  increase  in  the  caki 
carbonate  content  of  the  sediments,  (3;  forma  ■ 
of  large  amounts  of  hydrogen  sulfide,  spreading  ► 
ward  from  deep-sea  ooze  and  contributing  to  e 
concentration  of  manganese  in  the  hydrogen  i 
fide  zone;  (4)  downward  diffusion  of  hydrogen  l- 
fide  from  the  ancient  and  recent  Black  Sea  1 1 
merits,  generating  a  hydrotroilite  horizon  in  c 
upper  parts  of  the  new  euxinic  deposits  4 
generally  altering  their  original  geochemical  ► 
pearance;  and  ( 5 )  formation  of  mud  waters  w  i 
calcium  chloride  type  of  salinity.  ( Josefson-US«  i 
W7 1-1 3299 


ZIRCONIUM  IN  RECENT  BLACK  SEA  SI  I- 
MENTS  (Tsirkoniy  v  sovremennykh  osadl  • 
Chernogo  morya), 

Akademiya  Nauk  SSSR,  Moscow.   Institut  <  > 

anologii. 

For  primary  bibliographic  entry  see  Field  02J. 

W7I-13300 


ZIRCONIUM  IN  BLACK  SEA  SEDIMENTS  • 

sirkoniy  v  osadkakh  Chernogo  morya), 

Akademiya   Nauk   SSSR,   Moscow.   Institut  <  :• 

anologii. 

M.  A.  Glagoleva. 

Litologiya  i  Poleznyye  Iskopayemyye,  No  3,  p 

35,  May-June  197 1 . 7  fig,  4  tab,  14  ref. 

Descriptors:  "Sediments,  "Sedimenta  i 
♦Geochemistry,  Cores,  Sampling,  Diagenesis,  r 
tide  size,  Organic  matter,  Organic  acids.  Call  T 
carbonate,  Distribution  patterns. 
Identifiers:  "USSR,  *Black  Sea,  "Zirconium,  r 
con,  Pelagic  muds,  Euxinic  sediments,  Superg : 
sis,  Pelites. 

Core  samples  or  recent,  ancient,  and  new  eu:  < 
Black  Sea  sediments  were  examined  for  deter  i 
ing  their  zirconium  content.  The  content  of  zirc  i 
um  in  all  of  the  samples  studied  ranged  from  0  3 
to  0.038%.  The  total  content  of  zirconium  inn 
natural  sediments  increased  in  a  down'  fl 
direction  from  0.006-0.022%  in  recent  deposi  c 
0.0 1 6-0.028%  in  new  euxinic  deposits.  The  ave  t 
zirconium  values  for  the  new  euxinic  deposits  •  e 
0.0198-0.0369%  and  were  higher  than  those  fo  l 
recent  (0.0148-0.0269)  and  ancient  (0.0  * 
0.0239%)  deposits.  The  higher  zirconium  cor  t 
in  the  new  euxinic  deposits  is  associated  with  ■ 
active  hydrodynamic  regime  and  comparat  Ij 
weak  mechanical  differentiation  of  recent  sedir  v 
tary  material.  The  geochemically  mobile  fon  )l 
zirconium  in  the  sediments  is  insignificant  ar  u 
usually  1 .2- 1 2%  of  the  total  zirconium  content.  ■ 
mobile  zirconium  content  in  fine  pelagic  muc  il 
ancient  and  new  euxinic  deposits  is  higher  than  n 
in  coarse  muds.  The  increased  content  in  fine  r  h 
may  be  attributed  to  the  more  active  particip;  I 
of  zirconium  in  the  diagenetic  processes.  (See  I 
W7 1-1 3300)  (Josefson-USGS) 
W71-13301 


ZINC  On  HOLOCENE  BLACK  SEA  SED1ME  5 

(Tsink    v    sovremennykh    chernomorskikh   o  I 

heniyakh), 

Akademiya  Nauk  SSSR,  Moxcow.  Geologich  \ 

Institut. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-13305 

LEAD  EM  HOLOCENE  BLACK  SEA  Si 
MENTS  (Svinets  v  sovremennykh  osadkakh  (  I 
nogo  morya), 

Akademiya  Nauk  SSSR,  Moscow.  Geologich  i 

Institut. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-13306 

DISTRIBUTION  OF  BROMINE  AND  IODIN  J 
GROUNDWATER       OF       THE       SOUTH* 
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TIMANS  (Raspredeleniye  broma  i  ioda  v  podzem- 

nykh  vodakh  Yuzhnogo  Timana), 

Akademiya     Nauk     SSR,     Syktyvkar,     Institut 

Oeologii. 

For  primary  bibliographic  entry  see  Field  02F 

W71-13307 

1 URBIDIMETRIC-CHRGM  ATOGRAPHIC 
1ETERMINATION  OF  PETROLEUM   POLLU- 
TON  IN  WATER,  «-"i^u 

/sesoyuznyi      Nauchno-Issledovatelskii      Institut 
odosnabzheniya,        Kanalizatskii,       Gidrotekh- 
icheskikh         Sooruzhenii         i         Inzhenernoi 
ndrogeologu,  Moscow  (USSR). 
or  primary  bibliographic  entry  see  Field  05  A 
/71-13338 

MODIFIED        SPECTROPHOTOMETRIC 

IETHD  FOR  THE  DETERMINATION  OF  AM- 
IONIA  (AND  AMINO-ACIDS)  IN  NATURAL 
™WA,TFTRH   PARTICULAR   REFERENCE 

ist  African  Marine  Fisheries  Research  Oreaniza- 
>n ,  Zanzibar  ( Tanzania ) . 
W.  Truesdale. 

lalyst  Vol  96  No  1145,  p  584-590,  August 
7 1  3  fig,  3  tab,  4  ref. 

scriptors:  'Chemical  analysis,  'Analytical 
hniques,  'Laboratory  tests,  'Ammonia,  Surface 
ters,  Methodology,  Test  procedures,  Natural 
earns,  Sea  water,  Pollutant  identification. 

method  for  determining  ammonia  (and  amino- 
ds)  in  sea  water  as  described  by  Strickland  and 
■sons  is  modified  to  reduce  the  analysis  time 
m  3^5  hours  to  17  minutes.  The  addition  of  0  25 
sodium  bromide  to  each  liter  of  sea  water  beine 
yzed  increased  the  rate  of  oxidation  sufficiently 
Olow  the  oxidation  step  to  be  completed  in  1  5 
~i.i  .  ^  increased  concentrations  of 
ochlonte  added  to  the  samples,  the  oxidation 
-  of  ammonium-nitrogen  in  sea  or  fresh  water 
reduced  to   17  minutes.  The  results  of  the 

3-0USeGS)SteP  "  thC  analySiS  are  included 

1-13447 


W71-13456 

CARBONATE  EQUILIBRIA  DISTRFRHTinv 
AND  ITS  RELATION  TO  AN  ARLuSK 
GROUND-WATER     wlSV^&lS™} 

Geological  Survey,  Columbus,  Ohio. 

».  E.  Norns,  and  R.  E.  Fidler 

GPO,     Washington     D.C.     20402-Price     $2  75 

Geological   Survey   Research    1971,   Chapter   C 

fig?5  rt'f°  ^  750"C,  P  C202-C206.  1971    6 

Descriptors:  'Water  chemistry,  'Water  yield 
•Carbonates,  'Karst,  'Ohio,  Groundwater 
recharge,  Aquifer  characteristics,  Groundwater 
movement,  Groundwater  basins  Equilibrium 
Limestones  Carbonate  rocks,  Saturation  Fissures 
(Geology),  Joints  (Geology)  '  rlssures 

Identifiers:  Carbonate  equilibria. 

Ihichdi,hnebUor«n  f  "•■*.  in  northwest  °hi°  *" 
which  the  groundwater  is  most  saturated  with 
respect  to  calcium  carbonate  coincides  closely  with 
a  regionally  extensive  strip  of  highly  productive 
strata  termed  the  high-yield  area.  Sorted  by  the 

stf,  r,nu,0n,KPattern   °f  selected   chemical   con 
stituents  in  the  groundwater,  the  carbonate  satura- 

orincfnif  ind'Cat,e  *?  thC  high-yie,d  area  is  the 
principal  area  of  recharge  to  the  limestone  and 

dotonutc  aquifer.  Better  understanding  of  this  im- 
portant aquifer  system  promotes  more  effective 

nappUSG's")1  ^  grOUndwater  ™™™  <K 

W7 1-1 3462 


THE  MAIN  GENETIC  TYPES  OF  THE  EARTH'S 

w?*?1?^  blbIi°graPhic entry' see  Field  02F 
W  / 1-1 3481 


WATER  CYCLE— Field  02 
Chemical  Processes — Group  2K 

chlmilT  fr°m  ma8matic  or  juvenile  sources.  The 
chemical    compos.tion    indicates    comparatively 

h SS? '°n  °f  sPrin8*at^-  The  springs  of 
canic  wLJ dn"Deccan  «rouP  ^n  be  classed  as  vol- 
canic water  in  a  geologic  setting  of  volcanic  rocks 
The  source  of  heat  supply  is  concluded  to  tea 
combination  of  (a)  normal  geothermal  grad^nt 
(b)  deviated  geothermal  gradient  resulting  from 
generation  and  accumulation  of  heat  due  to  crus™ 
ZTT  "?  <C)  hCat  fr°m  ">agmatic  or  vol- 
(CodardTsGS)8  '"  ***  '"— ents. 
W71-13485 


ilSg&Sg&Slg"™*  Acn>  m 

W7riP- L3486  blbl'°grapnic  entr'y  **  Fie'd  02F. 


ORIGIN     OF    C02    IN    THE    S  ALTON    Mi 

WlT^MJ  bibliographic entry  *e  F"eW  02F. 


MERCURY-ANTIMONY-ARSENIC 

S^A™I°£„°F  RECENT  THERMAL 
fsi  FS£l  °F  KAMCHATKA  AND  THE  KURILE 
m£.  r  .  (Rtata«Hwr'myMo-mysh'yakovay« 
m.nend.zate.ya  sovremennykh  gidroterm  Kamchat- 
ki  i  Kuril  skikh  ostrovov), 

(USSR)  Vulkanol°8ii-   Petropavlovsk-Kamchatski* 

S°-,r,pi?m^  bib|i°graphic  entry  see  Field  02F 
W  / 1- 1 J494 


)CdvM1CAL  PROSPECTING  FOR  THORI- 
.u?Y„  STREAM-SEDIMENT     SAMPLING 

Sana       Q^Rangel,  idaho  and 

ogical  Survey,  Denver,  Colo 

I  Staatz  C.  M.  Bunker,  and  C.  A.  Bush 

■   Washington,    DC    20402    -    Price    $2  75 

ogical   Survey   Research    1971,   Chapter'  C 

»unal  Paper  750-C,  p  C136-C140,  1971    4 

nptors:  *Geochemistry,  'Alluvium 

"isotopes     'Exploration,    Sampling,    S 
s,    Mineralogy,    Sands,    Mining,    Montana, 

ifeSKr  *Ge°Chemical  P-pecting, 

Lemhi  Pass  Quadrangle,  Idaho  and  Montana 
•a  that  contains  many  thorium  veins,  samples 
earn  sediment  were  collected  to  determine 
\rJre  thoLnUm  content  of  the  samples  would 
locating  these  veins.  The  thorium  content  of 

LP,  SThP  S  range.d  fr°m  6  to  20  PPm  The 
K f£ 0num  values  *  d«c  in  part  to  the 
t  Lr,?°.n,Ura  Values  of  *"nples  collected 
K  ,     .  a^eas  underlain  by  Challis 

•  colL,  ?£*  l°  mgher  thorium  values  in 
•s  collected  from  streams  that  drain  areas  un- 

know^^h  °f  Ae  Belt  SuPergr°up,  in  which 
Mown  thonum  vems  were  found.  Thorium 

e  down«!fmple|  ibat  were  c°»ected  a  short 
.re Z*  T  fr°m  mme  dumPs  on  th°rium 
rison  nf  tyha^VeaH  back8roun<l  values.  A 
m?  J?  thorium  content  of  other  sam- 

Jng  some  streams  shows  small  increases  in 
nun,  content  of  some  samp|es  co|,ected 

'SGS)  d0Wnstream  from  thorium  veins.  (K- 


THE  COMMON  FEATURES  OF  THE  GENESIS 
OF  MINERAL  WATERS  IN  THE  NWpS 
THE  BOHEMIAN  M ASSIF,  °F 

wf^fZX  bib|i°graPhic  entry  see  Field  02F. 

W  / I-I 3482 


GENESIS  OF  MINERAL  WATERS  IN  THF 
™IAS-DEAD  SEA-ARAVA  R^S  VALLEY 

«?^.P'??!^y  bib|i°8raPhic  entry  see  Field  02F. 
W7I-13483 

GEOCHEMICAL      HYDRODYNAMICS      -      A 

5H5™  KAm,rJ°oTHE  HYDROlSgY  OF 
CERTAIN  AQUD7ER  SYSTEMS  IN  THF 
^RTHERN  PART  OF  THE  GULF VittxTS 

Geological  Survey,  Baton  Rouge,  La 

«°^,P7niaJV  biblioeraphic  entry  see  Field  02F. 

W71-1 3484 


THE  PROBLEM  OF  ORIGIN  OF  HIGH  TEM- 
PERATURE SPRINGS  OF  INDIA, 

Geological  Survey  of  India,  Calcutta. 
G.  C.  Chaterji,  and  S.  K.  Guha. 
Proceedings    of    Symposium    II    on    Genesis    of 
Mineral  and  Thermal  Waters,  Vol  17,  Report  of 
23rd  Session  of  International  Geological  Congress, 
968    Academia  Prague,  p  141-149,  1968.  1  tab 
I  o  ret. 

Descriptors:   'Thermal  springs,  'Water  tempera- 
ture,   'Water    quality,    'Aquifer    characteristics, 
Groundwater,      Meteoric     water,     Groundwater 
recharge,  Water  chemistry,  Hydrogeoloey 
Identifiers:  'Thermal  springs  ( India) . 

The  genesis  of  high  temperature  springs  of  India  is 
summarized.  Primarily  on  the  basis  of  geo- 
hydrological  principles,  meteoric  water  is  given  as 
the  major  source  of  recharge  for  the  springs 
Chemical  evidence  indicates  some  contributions  to 


525^??o«OF  ™E  CHEMICAL  COMPOSI- 
TION OF  GROUNDWATERS  IN  THE  CISCAU 
CASIAN  AND  CISCARPATHIAN  DEPRESMONS 
lvL0hrm,^VaSU  ,!'himichesko80    s081*™    Podzem- 
KStaJ    ^k-vkazskogo    i    Predkarp^kogo 

Moscow  State  Univ.  (USSR). 

w,r  primarv  hihliographic  entry  see  Field  02F. 
w  /  l-l  3495 

reff°YNA?UnnINA^R01UNDWATER  OF  THE 
PRBPYAT  OIL-AND  GAS-BEARING  BASIN 
(Strontsiy  v  plastovykh  vodakh  Pripyatskoeo  nef- 
tegazonosnogo  basseyna),  ^ 

r^hmi?,aK  SSfL  BSSR>  Minsk-  Laboratoriya 
Geokhimicheskikh  Problem. 

f^P^H  bibliographic  entry  see  Field  02F. 
w  / 1-13497 

ISOTOPIC  COMPOSITION  OF  SULFUR  IN 
PLANTS  AND  ANIMALS  OF  WATER  BODIES 
OF  VARYING  SALINITY  (Izotopnyy  L2v  irl 
SkSti),'    ZhiV°,nykh    h    vodoyemov    razlichnoy 

Vsesoyuzriyi    Nauchno-Issledovatelskii    Geologo- 
Razvedochnyi  Neftyanoi  Institut,  Moscow  ( USSR ) 
i?J,P7m..a,!2  blbli°graphic  entry  see  Field  021. 
W  / 1 -1 3498 

nAS?J?w^°TOPIC  COMPOSITION  OF  OR- 
?h?  Sm«TIEJ?  ^  BOTTOM  SEDIMENTS  OF 
THE  MIDDLE  CASPIAN  SEA  REGION  (Izotop- 
nyy  sostav  ugleroda  organicheskogo  veshchestva 
donnykh  osadkov  Srednego  Kaspiya) 
Institut  Neftekhimicheskoi  i  Gazovo'i  Promyshlen- 
nost,  Moscow  ( USSR ).  j™«sn 

For  primary  bibliographic  entry  see  Field  02J 
W71-I3499 

BACKGROUND  AND  ANOMALOUS 

CHLORIDE  AND  SULFATE  RATIOS 1WAT- 
MOSPHERIC  PRECIPITATION,  (O  fonovyki  i 
anomalnykli  sootnosheniyakh  khloridov  i  suPfatov 
v  atmosfernykh  osadkakh), 

SrdS^'SSt)!  ^  EpidemioI°8icaI  ^tion, 
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Field  02-WATER  CYCLE 
Group  2K— Chemical  Processes 

For  primary  bibliographic  entry  see  Field  02B. 
W71-13500 

A  NOTE  ON  THE  SOLUBILITY  OF  OXYGEN  IN 
WATER, 

New  Brunswick  Univ.,  Fredricton.  Dept.  of  Civil 

Engineering. 

R.  C.  Landine. 

Water  and  Sewage  Works,  Vol  1 18,  No  8,  p  242- 

244,  August  197 1.  1  fig,  2  tab,  1 1  ref. 

Descriptors.  *Dissolved  oxygen,  'Solubility,  Ox- 
ygenation, Saturation,  Aqueous  solutions. 
Identifiers:  Henrys  law. 

The  solubility  of  oxygen  in  water  must  be  known 
accurately  for  determining  oxygen  transfer  rates. 
Henry's  Law  may  be  used  to  calculate  the  solubility 
of  oxygen  in  water.  The  values  calculated  by  Hen- 
ry's Law  agree  well  with  those  published,  having  a 
maximum  deviation  of  approximately  0. 1  mg/l  at  0 
deg  C  and  only  0.02  mg/l  at  1 5  and  20  deg  C.  Hen- 
ry's Law  may  be  used  to  calculate  dissolved  oxygen 
saturation  concentrations  from  0-100  deg  C.  The 
empirical  equations  commonly  used  do  not  apply 
over  the  whole  range.  (Knapp-USGS) 
W71-13508 


HYDROLOGIC  RECONNAISSANCE  OF 
GROUSE  CREEK  VALLEY,  BOX  ELDER 
COUNTY,  UTAH, 

Geological  Survey,  Salt  Lake  City,  Utah. 

For  primary  bibliographic  entry  see  Field  02E. 

W71-13509 


QUALITY  OF  SURFACE  WATERS  OF  THE 
UNITED  STATES  1961:  PARTS  3  AND  4,  OHIO 
RIVER  BASIN  AND  ST.  LAWRENCE  RIVER 
BASIN. 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-13512 


POTABILITY  CLASSDF1CATION  OF  GROUND- 
WATERS IN  ARID  ZONE  OF  WESTERN 
RAJASTHAN, 

Indian  Defence  Lab.,  Jodhpur. 

L.  M.  Bhandari,  T.  N.  Bhargava,  A.  D.  Purohit,  and 

I.C.Gupta. 

Annals  of  Arid  Zone,  Vol  9,  No  4,  p  221-228, 

December  1970.  5  tab,  4  ref. 

Descriptors:  'Potable  water,  *Water  quality,  ♦Dis- 
solved solids,  *Hydrogen  ion  concentration, 
♦Groundwater,  Chlorides,  Sulphates,  Solutes,  Arid 
lands,  Water  purification,  Drinking  water,  Public 
health,  Water  utilization. 
Identifiers:  *  India. 

Groundwater  is  of  vital  importance  to  arid  western 
Rajasthan  in  northwestern  India.  Historically, 
groundwater  sources  in  the  area  have  been 
developed  without  much  concern  for  knowledge  as 
the  cumulative  effects  of  withdrawal.  About  900 
samples  from  4  districts  in  the  arid  zone  have  been 
classified  into  5  classes  on  the  basis  of  total  dis- 
solved solids,  chlorides,  total  hardness,  and 
sulphates,  and  3  classes  with  respect  to  pH.  Fortu- 
nately, bacterial  contamination  is  not  a  problem. 
Classes  range  from  I  (good)  to  V  (unpotable).  The 
potabilities  of  each  class  are  discussed  in  light  of 
World  Health  Organization  standards.  Class  III 
(less  satisfactory)  waters  are  generally  used  in  the 
region  for  drinking  purposes  due  to  scarcity  of 
good  to  satisfactory  potable  waters.  It  is  concluded 
that  there  is  great  scope  for  improving  the  potabili- 
ty of  the  waters  with  respect  to  total  soluble  solids, 
chlorides  and  sulphates.  (Casey-Arizona) 
W71-13577 


CYCLIC  SALT  AND  PLANT  HEALTH, 

Department  of  Primary  Industries,  Brisbane  (Aus- 
tralia). 

For  primary  bibliographic  entry  see  Field  021. 
W7II3582 


CHEMICAL  CHARACTERISTICS  OF  THE 
WATERS  OF  THE  LOWER  SALADO  RIVER 
(SANTA  FE  PROVINCE,  REPUBLIC  OF  AR- 
GENTINA), (IN  SPANISH), 

Instituto  Nacional  de  Limnologia,  Santo  Tome  (Ar- 
gentina). 

R.  E.  Maglianesi,  and  P.  J.  Depetris. 
Physis,  Vol  30,  No  80,  p  19-32,  November  1970.  8 
fig,  6  tab,  16  ref.  Summary  in  English. 

Descriptors:  *Limnology,  *Rivers,  'Chemical  anal- 
ysis, *Salts,  *Nitrogen  compounds,  Primary 
productivity,  Cations,  Anions,  Carbon  dioxide, 
Hydrogen  ion  concentration,  Water  chemistry, 
Sodium. 
Identifiers:  'Argentina. 

The  Rio  Salado  arises  in  the  Pampean  provinces, 
Catamarca  and  Salta,  and  runs  1500  km  before 
emptying  into  the  middle  Parana  River  near  the 
city  of  Santa  Fe.  About  80%  of  the  river  basin  cor- 
responds to  the  middle  Salado,  where  irrigation 
development  is  almost  total  and  the  current  is  prac- 
tically nonexistent,  since  it  receives  no  tributaries 
in  that  region.  On  entering  Santa  Fe  province,  a 
large  number  of  small  streams  flow  into  the  river, 
giving  it  a  chemical  composition  unlike  that  of  the 
middle  and  upper  Salado.  The  waters  of  the  lower 
Salado  were  chemically  analyzed  at  3  different  sta- 
tions, 25,  67,  and  135km  from  its  mouth,  from 
1966-1968.  A  linear  regression  was  established 
between  dissolved  solids  (360  mg/l  -  10  g/1)  and 
conductivity.  The  presence  of  free  carbon  dioxide 
effects  conversion  of  carbonates  to  bicarbonates, 
lowering  water  pH.  The  most  abundant  cation  is 
Na,  reaching  concentrations  20  times  greater  than 
Ca.  The  high  levels  of  both  anions  and  cations  in- 
dicate contamination  from  a  saline  aquifer.  A  mean 
nitrate  N/ammonium  N  ratio  of  0.95,  combined 
with  relatively  high  contents  of  other  nutrients  in- 
dicates high  primary  productivity  or  possibly  pollu- 
tion processes  from  human  activity.  (Casey- 
Arizona) 
W71-13585 


THE  ORIGIN  OF  FLXED  NITROGEN  DV  THE 
ATMOSPHERE, 

Negev  Inst,  for  Arid  Zone  Research,  Beersheka 

(Israel);    and    Groundwater    Research    Centre, 

Jerusalem  (Israel). 

M.  R.  Bloch  and  W.  Luecke. 

Israel  Journal  of  Earth  Sciences,  Vol  19,  No  2,  p 

41-49,  1970.  8  fig,  8  ref. 

Descriptors:  'Nitrogen  fixation,  'Nitrogen  com- 
pounds, 'Rain  water,  'Chemical  properties,  'Sur- 
face tension,  Sodium,  Bubbles,  Nitrates,  Ammoni- 
um salts,  Condensation,  Evaporation,  Dew,  Nitrifi- 
cation, Arid  lands,  Laboratory  tests,  Mist,  Sodium 
chloride,  Hydrodynamics,  Humidity,  Temperature, 
Salinity,  Distillation,  Water  vapor. 
Identifiers:  'Ocean  spray,  'Ionic  ratios,  'Gibbs  ab- 
sorption theorem,  'Nitrate  deserts. 

Spray  generated  by  air  bubbles  breaking  in  ocean 
waves  is  the  main  source  of  K,  Na  and  CI  ions  in  the 
atmosphere  and  hence  in  rain  and  dew.  The 
droplets  so  released  eventually  form  the  salt  nuclei 
for  atmospheric  water  condensation.  Though 
originating  in  the  ocean,  these  droplets  have  ionic 
ratios  different  from  the  bulk  of  ocean  water.  The 
change  of  ion  ratios  follows  the  requirements  of  the 
Gibbs  absorption  theorem,  according  to  which  the 
surface  of  the  liquid  will  lose  or  gain  ions  according 
to  whether  they  increase  or  decrease  the  liquid  sur- 
face tension.  Bubble  experiments  were  performed 
with  various  ionic  species,  using  a  simple  distilla- 
tion and  condensation  device  where  the  distilling 
solution  and  resulting  vapor  could  each  be  heated 
separately.  Under  equilibrium  conditions,  the  bub- 
ble experiments  yielded  results  in  accordance  with 
the  Gibbs  adsorption  theorem.  According  to  the 
experiments,  ocean  water  spray  should  contain  3 
orders  of  magnitude  more  ammonium  ion  than  the 
ocean  water  from  which  it  is  derived.  Along  the 
arid  Chilean  and  Southwest  African  coasts,  where 
cold  polar  ocean  water  wells  up,  condensation 
prcvas  over  evaporation  and  the  resulting  dense 
mist  is  carried  inland  by  westerlies.  This  mist  is 


deposited  in  the  deserti  as  a  nitrate-conUilj 
dew.  The  nitrates  are  finally  transported ij 
seasonal  rain  into  the  nitrate  deserti  It  it  prop  * 
that  the  ammonia  originally  in  the  mist  dropli  ■ 
oxidized  to  nitrate  by  light  and  ozone.  Not  I 
does  this  result  in  nitrate  deseru,  but  it  may  alia 
the  mechanism  responsible  for  most  of  the  m  ij 
of  fixed  nitrogen  to  plant  life.  (Casey  -  Arizona 
W7I-13591 


X-RAY  FLUORESCENCE  ANALYSIS  I 
SUSPENDED  SEDIMENT  IN  SEA  WATER, 

University   of  East  Anglia,   Norwich   (EngU  ) 

School  of  Environmental  Sciences. 

J.  R.  Cann  and  C.  K.  Winter. 

Marine  Geology,  Vol  11,  No  3,  p  M33-M37* 

toberl971.  1  fig,  1  tab,  3  ref. 

Descriptors:  'Suspended  load,  'Sea  water,  ^>^ 
fluorescence,  'Analytical  techniques,  Minera  y 
Chemical  analysis,  X-ray  analysis,  X-rays,  CtaJ 
cal  analysis,  Sediments,  Sedimentation,  Sampli 

Samples  of  suspended  sediment  filtered  on  c  • 
lose  ester  membrane  filters  were  analyzed  dir  h 
for  Fe,  Mn,  Ti,  Ca,  K,  Si,  and  Al  by  X-ray  • 
roescence  using  a  slightly  modified  thin  ■ 
technique.  Coefficients  of  variation  for  Fe,  Ti  a 
K,  Si  and  Al  are  6%  or  less.  For  Mn  the  coeffi.  a 
is  about  20%,  this  high  value  being  due  to  low  it 
centration  and  the  low  observed  count  rate,  x 
method  is  very  rapid  and  non-destructive,  alio  i| 
samples  to  be  used  subsequently  for  other  r 
poses.  (Knapp-USGS) 
W7 1-1 3607 


COMPUTATION  OF  SUBARCTIC  SURF! 
WATER  TEMPERATURES  IN  THE  PAC  ( 
OCEAN  IN  WINTER, 

V.  I.  Kuksa. 

Oceanology  (USSR),  Vol  11,  No  1,  p  35-38,  1  1 

2  fig,  7  ref. 

Descriptors:  'Water  temperature,  'Pacific  Ocn 
'Salinity,  Surveys,  Oceanography,  Mixing,  O  u 
currents,  Advection,  Stratification. 

The  observed  and  computed  temperature  . 
salinity  distributions  at  the  surface  of  the  Ps 
Ocean  north  of  40  deg  N  in  March  are  comp;  i 
Zubov's  method  of  computing  the  character  I 
of  the  vertical  winter  circulation  (depth  of  pen  a 
tion  and  its  corresponding  temperatures  and  s; 
ties)  was  used.  Maps  of  the  actual  temperature  i 
salinity  distributions  at  the  surface  are  constru  x 
from  the  results  of  a  survey  made  by  the  Amei  u 
R/V  Argo  between  January  and  March  1 6 
There  is  fairly  good  agreement  between  the  c  i 
puted  and  observed  distributions  of  these  pre  r 
ties,  including  temperature  details.  Zubov's  me  x 
can  serve  as  a  reliable  basis  for  forecasting  the  n 
cipal  features  of  surface  temperatures  in  a  va; ; 
gion  of  the  Pacific  north  of  40  deg  N.  (Kn-> 
USGS) 
W71-13617 


EXCHANGE  OF  C02  BETWEEN  THE  OC  !> 
AND  THE  ATMOSPHERE  IN  THE  EASTO 
SOUTH  ATLANTIC, 

Akademiya  Nauk  SSSR,  Kaliningrad.  Institut  <: 

anologii. 

Yu.  I.  Lyakhin. 

Oceanology  (USSR),  Vol  1 1,  No  1,  p  38-43,  I  I 

1  fig,  2  tab,  12  ref. 

Descriptors:  'Sea  water,  'Water  chemistry,  * 
bon  dioxide,  Carbonates,  Bicarbonates,  Samp  g 
Distribution  patterns,  Carbon  cycle,  Equilibm 
Water  chemistry,  Oceanography. 

The  experimental  data  collected  on  the  third  c  « 
of  the  R/V  Akademik  Kurchatov  were  used  to  ■ 
pute  the  partial  C02  pressure  in  the  surface  v  -i 
and  the  surface  air  layer  in  the  eastern  part  o  « 
South  Atlantic  at  the  beginning  of  the  Sout' 
Hemisphere  winter.  The  partial  C02  pressui'" 
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tropical-  and  temperate-latitude  air  is  0.000320  at- 
mospheres. C02  liberation  from  the  ocean  into  the 
atmosphere  takes  place  in  tropical  and  equatorial 
waters  north  of  15  deg  S  and  along  the  African 
shelf  to  23  deg  S.  The  Benguela  and  south  subtropi- 
cal surface  waters  south  of  1 5  deg  S  are  undersatu- 
rated  with  C02;  here  carbon  dioxide  is  absorbed 
from  the  atmosphere  into  the  ocean.  This  distribu- 
tion of  pC02  agrees  with  the  pattern  of  geostrophic 
water  circulation.  (Knapp-USGS) 
W7I-13618 


BITUMINOUS     SUBSTANCES     IN     OCEANIC 

SUSPENDED  MATERIAL, 

Vkademiya  Nauk  SSSR,  Moscow.  Institut  Oke- 

mologii. 

ror  primary  bibliographic  entry  see  Field  02 J 

V71-13619 


WL  DISTRIBUTION  OF  RARE-EARTH  ELE- 

1ENTS  IN  THE  SEDIMENTS  OF  THE  LAGOON 

'IN  ILL  ST.  PAUL, 

^kademiya  Nauk  SSSR,  Moscow.   Institut  Oke- 

nologji. 

u.  A.  Balashov,  Yu.  A.  Bogdanov,  I.  O.  Murdman, 

id  V.  I.  Chernysheva. 

ceanology  (USSR),  Vol  1 1,  No  1,  p  58-64   1971 

fig,  3  tib,  13  ref. 

escriptors:  *Distribution  patterns,  *Bottom  sedi- 
ents,     'Trace     elements,     *Water     chemistry, 
:hemical  precipitation,  Indian  Ocean,  Volcanoes 
eathenng,  Sediment  transport,  Geochemistry 
entifiers:  *Rare-earth  elements. 

ie  lagoon  of  lie  St.  Paul,  in  the  Indian  Ocean,  is  a 
sin  that  presents  an  opportunity  to  trace  the 
anges  in  the  quantity  and  composition  of  the 
re-earth  elements  in  the  sedimentary  material 
nng  its  transportation  from  the  source  of  the 
liments  to  the  place  of  their  deposition.  The 
uid's  volcanic  rocks  and  hot  springs  are  the 
irces  of  the  sediments.  The  changes  in  the  com- 
silion  of  the  rare  earths  in  the  sedimentary 
itenal  are  due  to  mechanical  differentiation,  as 
II  as  to  processes  of  sorption  and  coprecipita- 
n.  (Knapp-USGS) 
M-13620 


CHANGE    OF    S02    BETWEEN    THE    AT- 
1SPHERE  AND  NATURAL  WATERS 

iversity  of  East  Anglia,   Norwich   (England) 
iooI  of  Environmental  Sciences 
i.  Liss. 

ure  Vol  233,  No  5318,  p  327-329,  October  1, 
1. 1  tab,  12  ref. 

criptors:  "Chemical  reactions,  *Liquids, 
w»,  "Surface  waters,  *Atomosphere,' 
Irogen  ion  concentration,  Hydrologic  data 
ct  chemistry,  Water  properties,  Mathematical 
ies,  Diffusion,  Phase  diagrams. 
itifiers:  *Sulfur  dioxide  exchange  (Liquid-gas). 

principal  factors  controlling  the  exchange  of 
across  air-water  interfaces  in  the  natural  en- 
urnem  are  discussed.  Gas  exchange  rates  are 
»  given  either  as  an  exchange  constant  or  its 
Jrocal,  which  measures  the  'resistance'  of  the 
tace  to  gas  transfer.  At  a  pH  of  2.8  both  liquid 
gas  phase  resistances  are  approximately  equal 
'hen  the  pH  is  below  this  value  the  liquid  phase 
tance  is  more  important  than  the  resistance  of 
ias  phase.  Above  a  pH  of  2.8  the  gas  phase  re- 
JCe  becomes  increasingly  dominant.  The 
Mge  of  S02  is  interesting  because  it  changes 

liquid  to  gas  phase  control  as  the  pH  is  raised 
PM  of  most  natural  waters  in  surface  environ- 
s,  is  between  4  and  9.  It  can  therefore  be  con- 
■0  trom  the  calculations  made  that,  for  almost 
avironmental  air-water  interfaces,  gas  phase 

Zd-USGS)00""01  thC  S°2'  eXChange  rate 
13623 


sonTrRJr1EMISTRY  of  the  lower  hud- 

New  York  Univ.,  Medical  Center,  N.Y.  Lab   for 
Environmental  Studies. 

S^S^H  biblio8raPh'c  entry  see  Field  05B. 

W71-13629 


INTERIM  REPORT  ON  WATER  QUALITY  IN- 
KANSAS^'    DeGRAY     RESE"VO»      AR- 

Arkansas    Univ.,    Fayetteville.    Water    Resources 

Research  Center;  and  Ouachita  Baptist  Univ    Ar- 

kadelphia,  Ark. 

J.  Nix. 

Arkansas    Water    Resources    Research    Center 

Fayetteville,  Publication  No  9,  July  1970  43  n  75 

fig,  2  tab.  OWRR  Project  B-014-ARK  ( 1 )' 


Descriptors:  "Impoundments,  Trace  metals,  Water 
quality,  "Dissolved  oxygen,  Reservoirs,  Arkansas, 
Thermal   stratification,   "Hypolimnion,  Stratifica- 
tion, "Oxygen  sag. 
Identifiers:  "DeGray  Reservoir  (Ark). 

Impoundment  of  the  Caddo  River  near  Arkadel- 
phia,  Arkansas,  began  in  August,  1969.  Detailed 
patterns  of  the  dissolved  oxygen  distribution  in  this 
reservoir  are  presented  for  the  period  September, 
1969  through  April,  1971.  Although  the  reservoir 
had  not  reached  normal  pool  elevation,  thermal 
stratification  accompanied  by  severe  hypolimnic 
oxygen  depletion  has  been  observed.  The  dissolved 
oxygen  data  show  that  an  underflow  occurs  in  the 
fall  of  the  year  and  carries  dissolved  oxygen  into 
the  hypolimnic  zone.  The  gradients  of  dissolved  ox- 
ygen concentration  observed  during  the  winter  in- 
dicate that  the  reservoir  does  not  undergo 
complete  mixing.  A  short  summary  of  the  results  of 
trace  element  and  other  water  quality  parameters  is 
also  included. 
W71-13812 


SALT  MEASUREMENT  ON   THE   COAST  OF 
BARBADOS,  WEST  INDIES, 

McGill  Univ.,  Montreal  (Quebec). 

For  primary  bibliographic  entry  see  Field  05B 

W71-13831 


WATER-QUALITY    AND    QUANTITY     DATA 

E<A?L„FORK      KAWEAH      RTVER      BASIN,' 
CALffORNIA,  1969, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02E 

W71-13843 


THE  WATER  QUALITY   OF  SAM   RAYBURN 
RESERVOIR,  EASTERN  TEXAS, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  02H 

W71-13854 


WATER  RESOURCES  DATA  FOR  COLORADO- 
PART  2.  WATER  QUALITY  RECORDS,  1970. 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07C 

W71-13858 


UPPER  RIFLE  RIVER  BASIN  NORTHEASTERN 
LOWER  MICHIGAN, 

Geological  Survey,  Lansing,  Mich. 

For  primary  bibliographic  entry  see  Field  02E 

W71-13859 


GERMANIUM  IN  HtON-MANGANESE 

CONCRETIONS     OF     RECENT     SEDIMENTS 

(Germaniy  v  zhelezo-margantsevykh  konkretsiyakh 

sovremennykh  osadkov), 

Akademiya  Nauk  SSSR,  Gelendzhik.  Institut  Oke- 

anologii. 

For  primary  bibliographic  entry  see  Field  02J 

W71-13860 


WATER  CYCLE— Field  02 
Chemical  Processes— Group  2K 

THFSnRi»A™E?RAINAGE  OF  CHEMICALS  IN 
ri"rU  SSSR)  mnyy  khimicheskiy  stok  »»  *'■ 

InSuT'^  ^aUk  SSSR'  Moscow-  Geologicheskii 

FJ>^.primoa/y  bibl'°graPhic  entry  see  Field  02F. 
W7I-13861 


™™,  ™  RECENT  BLACK  SEA  SEDI- 
MfcNrs  (Selen  v  sovremennykh  osadkakh  Cher- 
nogo  morya), 

Akademiya  Nauk  SSSR,  Gelendzhik.  Institut  Oke- 
anologn. 

For  primary  bibliographic  entry  see  Field  02J. 
W7 1-13865 


SALINE  LAKES  OF  THE  EASTERN  PAMIRS  AS 
CONCENTRATORS  OF  RARE  ELEMENTS 
(Solyanyye  ozera  Vostochnogo  Pamira-kontsentra- 
tory  redkikh  elementov), 

All-Union  Scientific  Research  Inst,  of  Hydrogeolo- 
gy  and  Engineering  Geology,  Moscow  (USSR). 
For  primary  bibliographic  entry  see  Field  02H 
W71-13866 


INVESTIGATIONS  OF  FERRUGINOUS  BAUK- 

ITE  AND  OTHER  MINERAL  RESOURCES  ON 

KAUAI  AND  A  RECONNAISSANCE  OF  FERRU- 

S^?RS.     BAUXITE     DEPOSITS     ON     MAUI, 
HAWAII, 

Geological  Survey,  Washington,  D  C 

S.  H.  Patterson. 

Available  from   SOD,   GPO,   Wash,   DC     Price 

$2.50.  Geological  Survey  Professional  Paper  656 

1971   74  p,  15  fig,  1 1  plate,  1 7  tab,  103  ref. 

Descriptors:    "Water   chemistry,    "Hydrogeology 
"Mineralogy,  "Volcanoes,  "Hawaii,  Geochemistry' 
Water  properties. 
Identifiers:  "Ferruginous  bauxite  deposits. 

Low-grade  ferruginous  bauxite  deposits  occur  in 
the  eastern  part  of  Kauai,  Hawaii.  The  bauxite  has 
formed  by  weathering  of  basalt  of  the  Koloa  Vol- 
canic Series.  The  deposits  underlie  old  lava  flow 
surfaces  in  interstream  uplands.  The  bauxite  con- 
sists chiefly  of  gibbsite,  goethite,  hematite,  and 
titaniferous   magnetite   and   contains   minor   hal- 
loysite-metahalloysite.    Resources   of  ferruginous 
bauxite  on  Kauai  are  estimated  to  be  1 10  million 
Bauxite  and  saprolite  formed   by  weathering  of 
basalts  chiefly  by  leaching  by  downward-percolat- 
ing water.  Water  in  weathered  rocks  ranges  in  pH 
from  4.0  to  5.9  and  contains  very  little  dissolved 
material.  Water  in  fresh  rock  is  higher  in  pH  and 
contains  significant  quantities  of  dissolved  silica,  al- 
kalies, and  alkaline  earths.   Ferruginous  bauxite 
deposits  in  West  Maui  have  formed  on  the  Honolua 
Volcanic  Series,  and  those  in  East  Maui,  on  the 
Kula  Volcanic  Series.  Deposits  in  East  Maui  con- 
tain an  estimated  22  million  tons  and  deposits  in 
West  Maui  contain  about  9  million  tons  of  bauxite 
(Woodard-USGS) 
W71-13870 


THE  ANALYSIS  OF  LEAD  AND  ZINC  IN  NATU- 
RAL WATERS  BY  THE  'SAMPLING  BOAT' 
TECHNIQUE, 

Missouri  Univ.,  Rolla,  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  05A 
W71-13907 


WATER  QUALITY  INVESTIGATION,  PART  H- 

BASIC  DATA,  FORT  LOUDOUN  RESERVOIR 

JUNE  1968-DECEMBER  1970. 

Tennessee    Univ.,    Knoxville.    Water    Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02H 

W7 1-1 3908 


CLAY  MINERAL  COMPOSITION  AND 
GEOLOGIC  SIGND7ICANCE  OF  SOME  BEAU- 
FORT SEA  SEDIMENTS, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  02J. 
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Field  02— WATER  CYCLE 
Group  2K— Chemical  Processes 


W71-13922 


DOLOMITE,  PHOSPHORITE,  AND  CAR- 
BONATE DIAGENESIS  ON  A  CARIBBEAN 
SEAMOUNT, 

Bedford  Inst.,  Dartmouth  (Nova  Scotia).  Atlantic 

Oceanographic  Lab. 

J.  L.  Marlowe. 

Journal  of  Sedimentary  Petrology,  Vol  4 1 ,  No  3,  p 

809-827,  September  1971.  9  fig,  2  tab,  49  ref. 

Descriptors:      *Diagenesis,     *Carbonate     rocks, 

♦Sedimentation,     Water     chemistry,     Chemical 

precipitation,    Mineralogy,    Phosphates,    Calcite, 

Dolomite. 

Identifiers:  *Caribbean  Sea,  *Seamounts. 

Carbonate  rocks  consisting  of  micritic  phosphorite, 
reefoid  conglomerate  and  calcarenite  were 
dredged  from  a  seamount  on  Aves  Swell,  in  the 
Caribbean  Sea.  These  rocks  were  investigated  by 
optical,  chemical,  X-ray  diffraction,  and  electron 
microprobe  techniques  in  order  to  study  the  effects 
of  diagenesis.  Samples  of  micritic  phosphorite  were 
dense  and  hard,  contained  Oligocene-Miocene 
foraminiferal  remains  and  were  composed  domi- 
nantly  of  microcrystalline  carbonate-apatite.  They 
formed  by  replacement  of  an  original  calcareous 
ooze.  Conglomerate  composed  of  highly  altered 
reef  detritus  with  fossils  of  probable  Pleistocene  to 
early  Holocene  age  was  collected  in  the  depth 
range  of  340  to  455  m.  The  rock  has  been  paritally 
replaced  by  carbonate-apatite  and  iron/manganese 
oxides,  with  many  dolomite  euhedra.  Fragments  of 
high-magnesium  calcite  may  have  served  as  nuclei 
for  the  development  of  dolomite.  It  does  not  appear 
likely  that  the  dolomite  formed  at  shallow  depths. 
Porous  calcarenite  composed  dominantly  of  shell 
fragments  and  cemented  by  calcite  was  collected 
from  the  top  of  the  seamount,  at  340  m.  This  rock 
has  not  been  exposed  to  the  effects  of  atmospheric 
water.  Cementation  probably  took  place  below  sea 
level.  (Knapp-USGS) 
W71-13927 


THE  GENESIS  OF  SOME  SIDERITIC  BEDS  IN 
THE  YORKSHIRE  LIAS  (ENGLAND), 

Oxford  Univ.  (England).  Dept.  of  Geology  and 

Mineralogy. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-13931 


2L.  Estuaries 


CONTRIBUTION  TO  THE  ECOLOGICAL  AND 

BIOLOGICAL  STUDY   OF  THE   LE  GAPEAU 

RIVER  (VAR), 

Aix-Marseille      Univ.      (France).      Faculte     des 

Sciences. 

A.  Kiener,  and  J.  Oilier. 

Hydrobiologia.  36  (2):  189-251,  Illus,  Maps,  1970 

(Engl  andGersumm). 

Identifiers:  Biological,  Ecological,  Ecology,  Fauna, 

France,  Gapeau,  Le,  River. 

This  study  emphasizes  the  ecological  and  faunistic 
aspects  of  the  coastal  Mediterranean  river  Le 
Gapeau  (Var).  Among  diverse  tributaries,  a  little 
Torrential  river,  Le  Latay,  geographically  extends 
the  course  of  the  Gapeau  into  low  mountain  region. 
The  freshwater  portion  can  be  divided  into  5  zones 
and  2  other  zones  constitute  the  estuary  with 
brackish  waters.  A  brief  comparison  with  other 
coastal  Mediterranean  rivers  is  made.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W7I-I3I 15 


ANIMAL    -    SEDIMENT    RELATIONSHIPS    IN 
WELLINGTON  HARBOUR, 

J  L  McKoy. 

Bull  Natur  Sci  (Wellington).   I:  5-20,  Illus,  Map, 
1970. 

Identifiers:  Animal,  Harbour,  New-Zealand,  Rela- 
tionships, Sediment,  Wellington. 


Evidence  for  a  relationship  between  the  animals 
and  the  sediments  in  selected  areas  in  Wellington 
Harbour  is  presented.  Optimum  habitats  for  filter 
feeders,  deposit  feeders,  and  carnivores  are  sandy 
mud,  silty  mud  and  very  sandy  mud  respectively. - 
Copyright  1971 ,  Biological  Abstracts,  Inc. 
W71-13117 


EFFICIENCY  OF  THE  REVERSE-FLOW 
FILTER  TECHNIQUE  FOR  CONCENTRATION 
OF  PARTICULATE  MATTER, 

California    Univ.,    San    Diego.    Inst,    of   Marine 

Resources. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-13120 


BIOGEOCHEMISTRY  OF  THE  STABLE 
ISOTOPES  OF  HYDROGEN  AND  CARBON  IN 
SALT  MARSH  BIOTA, 

Texas  Univ.,  Austin.  Dept.  of  Botany. 
Bruce  N.  Smith,  and  Samuel  Epstein. 
Plant  Physiol.  46  ( 5 ):  738-742.  Illus.  1 970. 
Identifiers:    Bio,    Biota,    Carbon,    Fractionation, 
Geochemistry,    Herbivore,    Hydrogen,    Isotopes, 
Marsh,  Plant,  Salt,  Species,  Stable,  Tissues. 

Deuterium  to  H  ratios  of  14  plant  spp.  from  a  salt 
marsh  and  lagoon  were  55%  depleted  in  deuterium 
relative  to  the  environmental  water.  Carbon 
tetrachloride-extractable  material  from  these 
plants  was  another  92%  depleted  in  deuterium. 
This  gave  a  fractionation  factor  from  water  to  CCI4 
extract  of  1 .  147.  This  over-all  fractionation  was  re- 
markably constant  for  all  species  analyzed.  Plants 
also  discriminate  against  13C,  particularly  in  the 
lipid  fraction.  Data  suggest  that  different 
mechanisms  for  C  fixation  result  in  different  frac- 
tionations of  the  C  isotopes.  Herbivore  tissues 
reflected  the  isotopic  ratios  of  plants  ingested.  Ap- 
parently different  metabolic  processes  are  respon- 
sible for  the  different  degTees  of  fractionation  ob- 
served for  H  and  C  isotopes.-Copyright  1971, 
Biological  Abstracts,  Inc. 
W71-13121 


A  STUDY  OF  AN  ESTUARINE  LAGOON  WITH 
PARTICULAR  REFERENCE  TO  COR- 
DYLOPHORA  LACUSTRIS  ALLMAN, 

Memorial  Univ.  of  Newfoundland.  St.  John's.  Dept. 

of  Biology. 

T.  F.  Mace,  and  G.  O.  Mackie. 

Can  J  Zool.  48  (6):  1454-1456.  1970. 

Identifiers:  Abundance,  Copepod,  Cordylophora- 

Lacustris,    Diptera,    Estuarine,    Food,    Lagoon, 

Phyto,   Plankton,   Ruppia-Maritima-M,   Seasonal, 

Zoo. 

A  physical  and  biological  study  of  a  brackish  water 
lagoon  near  Victoria,  British  Columbia,  was  con- 
ducted during  the  spring  and  summer  of  1969. 
Variations  in  salinity  and  water  temperature  were 
correlated  with  variations  in  weather  conditions. 
The  phytoplankton  and  zooplankton  were  com- 
posed of  freshwater  and  marine  forms.  Wild  C. 
lacustris  colonies  were  also  observed  in  this  period. 
The  colonies  occurred  in  equal  numbers  on  2  dif- 
ferent substrates,  the  surfaces  of  submerged  wood, 
and  the  weed  Ruppia  maritima.  Analysis  of  the 
coelenteric  contents  of  animals  that  had  previously 
fed  indicates  that  C.  lacustris  feeds  on  dipteran  lar- 
vae and  planktonic  copepods.  Reproductive  in- 
dividuals were  found  between  the  middle  of  May 
and  the  middle  of  July,  which  the  highest  number 
observed  about  June  1  .-Copyright  1 97 1 ,  Biologi- 
cal Abstracts,  Inc. 
W7I-I3I22 


AN  ECOLOGICAL  STUDY  OF  THE  PRAWN 
FAUNA  IN  A  TIDAL  RIVER  OF  GODAVARI 
ESTUARY, 

Central    Inland    Fisheries    Research    Inst.,    Bar- 
rackporc  (India). 
M.  Subrahmanyam. 

J  Zool  Soc  India.  2 1  ( 1 ):  75-82.  Illus.  Map.  1969. 
Identifiers:  Crustaceans,  Ecological,  Estuary,  Fau- 
na, Godavari,  India,  Prawn,  River,  Salinity,  Tidal. 


Observations  were  made  on  the  physical,  chemj 
and  biological  changes  that  occurred  in  a  tj 
stream,  when  it  was  open  and  when  it  was  partly  I 
off  from  the  main  estuary  of  the  Gautami-Goda  i 
River,  during  Nov  to  June,  1960-61  and  1961 
The  salinity  was  low,  the  tidal  currents  were  n 
and  the  fauna,  in  particular  the  crustaceans,    i 
poor  at  the  Gautami-end  of  the  Corir.ga  River  w  i 
it  was  partly  closed.  The  conditions  returnee 
normal  during  the  same  period  in  1962-63— Cc 
right  197 1 ,  Biological  Abstracts,  Inc. 
W71-13I23 


DISSOLVED  PHOSPHORUS  CONCENT! . 
TIONS  IN  A  NATURAL  SALT-MARSH  ■ 
DELAWARE, 

Univ.  Ga.,  Mar.  Inst.,  Sapelo  Island,  Ga  ,  31' 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

Robert  J.  Reimold,  and  Franklin  C.  Daiber. 

Hydrobiologia.  36  (3/4):  361-371.  Illus.  1970, 

summ.). 

Identifiers:  Delaware,  Dissolved,  Marsh,  Nati 

Phosphorus,  Salt,  Seasonal,  USA,  Variations. 

Dissolved  P  concentrations,  salinity,  pH,  and 
lated  physical  parameters  were  used  to  evaluate 
variations  in  a  natural  salt-marsh.  Diel,  tidal,  lui 
and  seasonal  variations  in  P  concentrations  w 
evaluated  for  a  3  yr  period  in  a  natural  marsh, ; 
ated  along  the  southwestern  coast  of  the  Delaw  : 
Estuary.  Seasonal  concentrations  of  dissolve* : 
reached  a  maximum  during  the  summer  moi 
(150  microgram  at  .1-1)  and  a  minimum  during: 
winter  months  ( 10  microgram  at.  1  - 1 ).  An  equa 
representing    the    relationship    of   the    measu : 
parameters  to  the  dissolved  P  concentration  ! 
presented.  Several  mechanisms  are  postulatec : 
explain  the  seasonal  fluctuations  in  the  P  cone 
trations.-Copyright    1971,    Biological    Abstra 
Inc. 
W71-13124 


MINIMUM  AND  MAXIMUM  DISTRHJUTL 
OF  SPECIES  IN  WATERS  OF  VARICi 
SALINITY, 

Akademiya  Nauk  SSSR,  Leningrad.  Zoologiche  i 

Institut. 

L.  L.  Chislenko. 

Gidrobiol  Zh.  6  ( 1 ):  65-70.  Illus.  1970. 

Identifiers:      Distribution,      Faunal,      Maxim 

Minimum,  Salinity,  Species,  Waters. 

The  relative  distribution  of  faunal  species  in  r> 
tion  to  fresh,  brackish  and  marine  water  regi  I 
were  plotted  and  discussed  based  on  a  scheme  | 
A.  Remane  which  states  that  the  minimum  num ' 
of  fresh  and  saltwater  species  in  saline  region  I 
not  at  a  salinity  of  1.7%  half-way  between  I 
values  for  oceanic  and  freshwater  but  is  displa  I 
towards  freshwater  at  values  between  0.5-0.8' 
Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W71-13125 


POLLUTION:  AN  INTERNATIONAL  PROBL 
NEEDING  INTERNATIONAL  SOLUTION, 

Supreme  Court,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13201 


OPTIMIZATION  OF  WATER  ALLOCATI I 
DECISIONS  AFFECTING  ESTUARINE  ECOI 
GY,  . 

Colorado   School   of   Mines,   Golden.    Dept  i 

Mathematics. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-132I5 


APPLICATIONS  OF  POLYMERS  IN  MARi: 
ECOLOGY, 

Bologna  Univ.  ( Italy).  Ciamician  Chemical  Inst 
For  primary  bibliographic  entry  see  Field  05A. 
W71-13232 
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THE  FACTORS  LIMITING  REALIZATION  OF 
THE  FULL  POTENTIAL  OF  RESOURCES  OF 
THE  COASTAL  ZONE, 

Bureau  of  Commercial  Fisheries,  Woods  Hole, 

Mass. 

For  primary  bibliographic  entry  see  Field  05C 

W71-13245 


COMMERCIAL  AND  RECREATIONAL 

FISHERY       RESOURCES      OF      ESTUARINE 
WATERS,  SOUTHERN  UNITED  STATES, 

Miami  Univ.,  Fla.  Rosenstiel  School  of  Marine  and 

Atmospheric  Science. 

For  primary  bibliographic  entry  see  Field  05C 

W71-13248 


THE  CONSERVATION  OF  MARINE  SPECIES 
AND  AREAS, 

Smithsonian  Institution,  Washington,  D.C.  Office 

of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  05C. 


PATTERNS  OF  DISTRIBUTION  OF  COASTAL 
BIOTA,  REMOTE  SENSING,  AND  CONSERVA- 
TION OF  RESOURCES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Science. 

For  primary  bibliographic  entry  see  Field  05C 
W71-13254 


MARINE     BIORESOURCES    -     DEPENDENCE 
UPON  ENVIRONMENTAL  QUALITY, 

Environmental  Research  and  Applications,  Inc. 
For  primary  bibliographic  entry  see  Field  05C. 
W7 1-1 3265 


A  RIVER  AS  A  CHEMICAL  REACTOR, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13272 


A  DIGITAL  COMPUTER  TECHNIQUE  FOR 
THE  OPTIMAL  CONTROL  OF  POLLUTANTS 
IN  A  CASCADED  INPUT  ESTUARY, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13273 


THE  HARMONIC  ANALYSIS  OF  THE  PENOB- 
SCOT RIVER  TH)ES, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13274 


DEVELOPMENT  OF  A  WATER  QUALITY 
CONTROL  STRATEGY  FOR  RIVERS  AND 
ESTUARIES  USING  HYBRID  COMPUTER 
MODELING  TECHNIQUES, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13280 


D^^RyriTIAL  SILICA  AND  pH  IN  MARINE 
PROCEDURES f  EFFECTS  OF  SAMPLING 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

K.  A.  Fanning,  and  M.  E.  Q.  Pilson. 

Science,  Vol  173,  No  4003,  p  1228-1231,  Sept  24 

1971.  1  fig,  3  tab,  18  ref.  NSF  Grant  GA-234 14. 

Descriptors:  *Sediments,  *Sampling,  'Tempera- 
ture, 'Effects,  Methodology,  Sediment-water  inter- 
faces, Test  procedures,  Temperature  control, 
water  chemistry,  Hydrogen  ion  concentration,  Sil- 

£chnSueste  teStS'  WatCr  ^^  Anaiy*icai 
Identifiers:  'Marine  sediments,  Sampling 
procedures,  Interstitial  water. 


Data  are  presented  from  experiments  carried  out  to 
measure  ways  in  which  sampling  procedures  can 
alter  the  composition  of  interstitial  water  in  marine 
sediments  The  temperature  at  which  water  was 
squeezed  from  the  sediment  sample  had  a  profound 
ettect  on  the  measured  interstitial  silica  concentra- 
tion which  showed  an  average  increase  of  51% 
after  the  sediment  was  exposed  to  a  temperature  20 
deg  C  higher  than  in  situ  temperature.  Similar  ef- 
fects were  not  found  for  interstitial  phosphate  or  al- 
kalinity, but  the  pH  was  slightly  higher  in  the  water 
squeezed  at  the  higher  temperature.  These  tem- 
perature-induced changes  were  completed  in  a  few 
hours^  Use  of  filter  paper  can  significantly  lower 
the  pH  of  expressed  pore  waters.  Until  some  impor- 
tant questions  about  temperature  effects  are  an- 
swered, all  future  data  on  the  pH  and  silica  concen- 
tration of  pore  waters  of  marine  sediments  should 
be  obtained  from  samples  extracted  at  in  situ  tem- 
peratures. (Lang-USGS) 
W71-13293 


m^TURAL    OIL    SEEPS    "*    OR    NEAR    THE 
SURVEY     ENVIRONMENT:    A    LITERATURE 

Coast  Guard,  Washington,  DC.  Applied  Chemical 

Oceanography  Branch. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13297 


£iR£?NATES  IN  BLACK  SEA  BOTTOM  SEDI- 
MENTS (Karbonaty  v  donnykh  otlozheniyakh 
Ineraogo  morya), 

Akademiya  Nauk  SSSR,  Moscow.  Geologicheskii 
Insbtut. 

For  primary  bibliographic  entry  see  Field  02J 
W71-13298 


DISTRIBUTION  OF  RADIONUCLIDES  IN  BOT- 

5S5?,!^IMENTS  OF  THE  COLUMBIA  RIVER 
&j&l  UARY, 

Geological  Survey,  Washington,  Oreg. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13378 


PLANKTON   AND   NUTRIENT   ECOLOGY   OF 
THE  COLUMBIA  RIVER  ESTUARY, 

Oregon  State  Univ.,  Corvallis. 

For  primary  bibliographic  entry  see  Field  05C 

W71-13382 


PLANT  NUTRIENTS  AND  THE  ESTUARY 
MECHANISM  IN  THE  DUWAMISH  RIVER 
ESTUARY,  SEATTLE,  WASHINGTON, 

Geological  Survey,  Tacoma,  Wash. 

L.  J.  Tilley,  and  W.  A.  Dawson. 

GPO,    Washington,    DC    20402    -    Price    $2  75 

Geological   Survey   Research    1971,   Chapter   C 

Professional  Paper  750-C,  p  C185-C191    1971    4 

fig,  4  tab,  5  ref. 

Descriptors:  *  Estuaries,  *  Nutrients,  *Path  of  pollu- 
tants, *Washington,  *Saline  water  intrusion, 
Stratified  flow,  Salinity,  Density  stratification, 
Waste  water  disposal,  Ammonia,  Sedimentation 
Washington. 

Identifiers:  *Duwamish  Estuary  (Wash),  Seattle 
(Wash). 

The  Duwamish  River  estuary,  Washington,  traps 
plant  nutrients  in  the  water  of  its  alt  wedge. 
Analyses  of  input  and  output  of  nutrient  concentra- 
tions in  the  estuary  show  a  nearly  twofold  increase 
in  concentrations  of  nutrients  in  the  salt  wedge. 
The  increase  consists  of  nutrients  transferred  from 
the  outflowing  river  wate  in  amounts  which  barely 
affect  river-water  concentrations.  (Knapp-USGS) 
W71-13459 


WATER  CYCLE-Field  02 
Estuaries — Group  2L 

No  WW  2,  Paper  8107,  p  239-258,  May  1971  12 
fig,  5  tab,  27  ref.DACW  09-67-C-0065,  Army 
Corps  of  Engineers. 

Descriptors:  'Seiches,  'Tsunamis,  'Continental 
shelf,    'Bays,    'California,   Tides,   Tidal   effects 

Sr^S  WaVCS'  WaVCS  (Water)'  Seismic  desi«".' 
Identifiers:  San  Pedro  Bay  (Cal). 

The  lowest  modes  of  free  oscillation  of  the  con- 
tinental shelf  off  San  Pedro  Bay,  California,  were 
determined   analytically   from   geometric   models 
which  approximate  the  shelf  as  the  sector  of  a  cone 
overlying    a    vertical-convex    circular-cylindrical 
continental  slope.  The  shelf  was  also  modeled  as  a 
sloping  basin  coupled  with  the  deep  San  Pedro 
Channel  between  the  Santa  Catalina  Island  and  the 
mainland.  The  lowest  modes  of  oscillation  of  the 
adjacent  oceanic  basins  most  likely  to  affect  San 
Pedro  Bay  were  also  determined  by  modeling  them 
geometrically    as    open-mouth,     semi-ellipsoidal 
(Gulf  of  Santa  Catalina)  and  closed,  ellipsoidal 
(Santa  Cruz   Basin   to   Gulf  of  Santa  Catalina) 
shapes.  Marigrams  from  several  tide-stations  in  Los 
Angeles-Long  Beach  Harbors,  which  recorded  the 
tsunamis  of  November  11,  1922  (Chile),  April  1 
1946  (Aleutian  Trench),  May  23,  1960  (Chile)  and 
March  28,  1964  (Alaska),  were  analyzed  for  their 
power  spectra  and  reveal  numerous  peaks  of  high 
energy  recurrent  at  the  widely  separated  times. 
These  periods  of  resonance  agree  quite  closely  with 
many  of  the  calculated  periods  of  free  oscillations. 
(Knapp-USGS) 
W71-13506 


THE  ECONOMICS  OF  SEWAGE  DISPOSAL  IN 
A  COASTAL  URBAN  AREA-A  CASE  STUDY  OF 
THE  MONTEREY  PENINSULA,  CALIFORNIA 

California  Univ.,  Berkely.  Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13605 


TSUNAMI-RESPONSES  OF  SAN   PEDRO  BAY 
AND  SHELF,  CALDTORNIA, 

Basil  W.  Wilson. 

ASCE   Proceedings,   Journal   of  the   Waterways, 

Harbors  and  Coastal  Engineering  Division,  Vol  97,' 


THE  DISTRIBUTION  AND  MOVEMENT  OF 
SEDIMENT  DM  THE  SOLENT,  SOUTHERN  EN- 
GLAND, 

Southampton  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 6 
K.  R.  Dyer. 

Marine  Geology,  Vol  1 1,  No  3,  p  175-187,  October 
1971.  7  fig,  1  tab,  8  ref. 

Descriptors:  'Sediment  transport,  'Estuaries 
'Tidal  effects,  Sounding,  Sampling,  Sedimentation' 
Deposition  (Sediments),  Sedimentary  structures 
Provenance,  Dunes,  Regime,  Channel  morphology 
Meanders,  Eddies,  Distribution  patterns 
Identifiers:  'Solent  estuary  (England). 

Echo  sounding,  oblique  Asdic  surveying,  and  sam- 
pling shows  the  Solent  estuary,  England  to  be  ex- 
tensively floored  by  gravel  dunes.  The  dune  asym- 
metry and  the  sediment  distribution  indicates  trans- 
port eastwards  from  the  principal  source  at  Hurst 
Spit,  with  recirculating  eddies  within  the  Solent. 
Current  measurements  show  that  the  water  flow 
meanders  and  that  the  recirculating  eddies  of  sedi- 
ment are  associated  with  the  positions  of  the  mean- 
ders. The  observed  sediment  distribution  when 
compared  with  that  predicted  from  the  water  flow 
shows  that  the  gravel  is  often  oversaturated  with 
sand  where  currents  are  equal  and  opposite.  Where 
the  currents  are  asymmetrical  the  gravel  is  under- 
saturated  with  sand.  Modified  scree  slopes  appear 
where  abrupt  changes  in  the  direction  of  sediment 
movement  occur.  (Knapp-USGS) 
W71-13610 


WIND   WAVE   CHARACTERISTICS    IN   DEEP 
AND  SHALLOW  PARTS  OF  A  BAY, 

For  primary  bibliographic  entry  see  Field  02E 
W71-13616 
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Field  02— WATER  CYCLE 
Group  2L — Estuaries 


I 


WATER  POLLUTION  IN  THE  GREATER  NEW 
YORK  AREA-SYMPOSIUM. 

For  primary  bibliographic  entry  see  Field  05B. 

W7 1-13624 


SOME  COMMENTS  ON  THE  FACTORS  IN- 
FLUENCING THE  SPREAD  OF  POLLUTANTS 
IN  SHELF  WATERS, 

Lamont-Doherty         Geological         Observatory, 

Palisades,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13626 


COASTAL-ZONE  GEOLOGY  AND  ITS  RELA- 
TIONSHD7  TO  WATER  POLLUTION 
PROBLEMS, 

Barnard  Coll.,  New  York.  Dept.  of  Geology  and 

Geography. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13627 


GROSS  PHYSICAL  AND  BIOLOGICAL  EF- 
FECTS OF  OVERBOARD  SPODL  DISPOSAL  IN 
UPPER  CHESAPEAKE  BAY, 

Chesapeake  Biological  Lab.  Solomons,  Md. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-13721 


LD7E  AND  DEATH  OF  THE  SALT  MARSH, 

Woods  Hole  Oceanographic  Institution,  Mass. 
J.  Teal  and  M.  Teal. 

Little,  Brown  and  Co.,  Boston,  Massachusetts, 
1969.  278  p. 

Descriptors:  *Ecosystems,  *Salt  marshes,  *Marsh 
plants,  Marsh  management,  Tidal  marshes,  Aquatic 
environment,  Land  reclamation,  Drainage  effects, 
Mosquitos,  Geology,  Water  pollution  effects. 

The  salt  marshes  of  the  East  Coast  of  North  Amer- 
ica are  examined  in  detail.  Chapters  explain  how 
the  marshes  were  formed,  why  they  continue  to  ex- 
ist, the  ecological  interplay  between  plants  and 
animals,  and  the  effect  of  man  on  the  ecosystem. 
(Currer-PAI) 
W71-13724 


EROS    AS    A    TOOL    IN    COASTAL    ZONE 
MANAGEMENT, 

Department  of  Natural  Resources,  Washington, 
D.C.  Surveys  and  Marine  Management  Div. 
For  primary  bibliographic  entry  see  Field  07B. 
W71-13727 


POLLUTION        MANAGEMENT        IN        THE 
COASTAL  STATES, 

Ocean  Science  Center  of  the  Atlantic  Commission, 

Savannah,  Ga. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13728 


COMPREHENSIVE  FRAMEWORK  PLANNING 
IN  THE  COASTAL  ZONE, 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford Conn. 

For  primary  bibliographic  entry  see  Field  06B. 
W7 1-1 3729 


THE   NECESSITY   OF    LOCAL   SUPPORT   IN 
COASTAL  ZONE  PLANNING, 

Interstate     Electronics    Corp;    Anaheim,    Calif. 

OceanicsDiv. 

For  primary  bibliographic  entry  see  Field  06B. 

W7I-13730 


AN        ANALYTICAL        PROCEDURE        FOR 
COASTAL  ZONE  ALLOCATION  DECISIONS, 

Gulf  Universities  Research  Corp.,  Galveston,  Tex. 
T.  W.  Bilhorn  and  J  M.  Sharp. 


In:  Marine  Technology  Society  7th  Annual  Con- 
ference, August  16-18,  1971,  Washington,  D.C,  p 
453-471.  5  fig. 

Descriptors:  *  Estuaries,  •Estuarine  fisheries, 
•Analytical  techniques,  Economics,  Water  de- 
mand, Water  requirements,  Income  analysis. 
Identifiers:  *  Functional  and  Dependency  relation- 
ships, Income  dependency  coefficients.  Matrix 
equations,  Coastal  zone  allocation. 

Because  of  the  lack  of  services  necessary  for  the 
prediction  of  estuarine  and  other  coastal  or  near 
shore  processes,  statistics  are  not  available  for  the 
determination  of  the  value,  or  cost/benefit  com- 
parisons, of  such  services.  A  rationale  and 
procedure  was  developed  whereby  expert  opinion 
can  be  used  in  lieu  of  statistical  treatment.  Based 
on  a  definition  of  the  services  to  be  provided,  the 
environmental  processes  which  would  be  quantita- 
tively predicted,  and  the  dependency  of  major 
estuarine-dependent  income  sources  on  such  en- 
vironmental prediction,  a  matrix  of  income  depen- 
dency coefficients  is  derived  for  the  case  of  physi- 
cal processes  in  Gulf  Coast  estuaries.  The  basic  ra- 
tionale and  procedure  are  adaptable  to  a  broader 
ranger  of  coastal  zone  management  problems. 
(Currer-PAI) 
W71-13731 


OCEAN  ISLANDS  ~  ROSETTA  STONES  FOR 
COASTAL  CITDXS, 

Environmental   Protection   Agency,   Washington, 

D.C. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-I3732 


URBAN   IMPACTS  ON   COASTAL   ZONE 
MANAGEMENT, 

Coastal  Zone  Resources  Corp.,  Muskegon,  Mich. 
For  primary  bibliographic  entry  see  Field  06B. 
W71-13733 


ECONOMIC  TOOLS  FOR  EVALUATING 
COASTAL  DEVELOPMENT:  THE  CHES- 
APEAKE BAY  ENIGMA, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-13735 


EFFECTS    OF   ORGANIC    ENRICHMENT   ON 
BENTHIC  FAUNA  IN  A  THJAL  RIVER, 

Raytheon  Environmental  Research  Lab.,  New  Lon- 
don, Conn. 

For  primary  bibliographic  entry  see  Field  05C. 
W71-13737 


EVALUATION  OF  WASTE  DISPERSION  IN 
ESTUARIES  USING  FLUORESCENT  TRACER 
DYE, 

Raytheon  Environmental  Research  Lab.,  New  Lon- 
don, Conn. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-13738 


EVALUATION  OF  ESTUARINE  CKCULATION 
BY  AERIAL  PHOTOGRAPHY  OF  CURRENT 
DROGUES, 

Raytheon  Environmental  Research  Lab.,  New  Lon- 
don, Conn. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-13740 


ELEMENTS     OE    OCEANS     AND     COASTAL 
ZONE  MANAGEMENT, 

California  State  Advisory  Commission  on  Marine 

and  Coastal  Resources,  Sacramento. 

R.  B.  Kreuger. 

Under  Sea  Technology,  July  197 1 ,  p  37-40. 

Descriptors:      'Water     resources     development, 
•Legislation,  'Federal  government,  Administrative 


agencies,  Land  use,  Regulation,  Pollution  aba 

ment,  Environmental  engineering,  Estuannc  < 

vironment. 

Identifiers:  'Coastal  zone  management,  'Oce* 

management  systems.  River  and  Harbors  Act 

1 899,  Environmental  Protection  Agency 

Coastal  zone  management  is  examined  at  the  glol 
and  Federal  level .  The  essentials  of  a  global  oce 
management  system  is  given  and  the  major  obs 
cles  to  the  implementation  of  such  a  plan  are  ciu 
The  history  of  Federal  coastal  zone  manageme 
beginning  with  the  1 899  River  and  Harbors  Act 
detailed,  and  recent  pertinent  legislation 
described.  (Currer-PAI) 
W71-13750 


EVIDENCE  OF  HYPERPLASIA  IN  / 
ESTUARINE  BRYOZOAN  ATTRIBUTABLE  1 
COAL  TAR  DERIVATIVES, 

National   Museum   of  Natural   Sciences,  Otta 

(Ontario). 

For  primary  bibliographic  entry  see  Field  05G. 

W71-I3763 


DEPOSITIONAL  STRUCTURES  Af 

PROCESSES    IN    THE    NON-BARRED    HIG 
ENERGY  NEARSHORE, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-13919 


POLYGONAL  PATTERNS  IN  MUDDY  Ttt)/ 
FLATS, 

Department     of    the     Environment,     Sainte-F 

(Quebec). 

J.C.  Dionne. 

Journal  of  Sedimentary  Petrology,  Vol  41,  No  3 

838-839,  September  1971.  4  fig,  9  ref.  NSF  Gre 

GP-479. 

Descriptors:  'Sedimentary  structures,  'Ice,  *I 

breakup,  'Tidal  marshes,  'Mud  flats,  Tidal  effec 

Mud-water  interfaces,  Sedimentation,  Bottom  sei 

ments,  Melting. 

Identifiers:  'St.  Lawrence  River,  Polygonal  ridg 

(Mud). 

In  the  spring  polygonal  mud  ridges  develop 
muddy  tidal  flats  along  the  south  shore  of  the  mi 
die  St.  Lawrence  Estuary,  Quebec.  They  resi 
from  the  squeezing  of  soft  mud  into  the  icefc 
tidal  cracks  under  load  pressure  related  to  tic 
movements.  Dimensions,  shape,  nature  of  set 
ments  involved,  absence  of  any  trace  of  era- 
filling,  as  well  as  absence  of  a  network  of  sma 
sized  polygons  within  the  large  ones,  are  gen 
criteria  for  distinguishing  between  typical  ice-ma' 
polygonal  ridges  from  frost  and  desiccatic 
polygonal  patterns.  However,  it  is  possible  that  tv 
different  series  of  polygons  develop  in  the  sar 
unit  in  a  given  area.  (Knapp-USGS) 
W71-13929 


GEOLOGIC  SIGNIFICANCE  OF  MICROBO 
ING  FUNGI  AND  ALGAE  IN  CAROLS 
SHELF  SEDIMENTS, 

Duke  Univ,  Durham,  N.C.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  02J. 
W7 1-13930 


03.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


WATER-THE  DEPARTMENT  OF  THE  INTES 
OR'S    SYSTEMATIC    MANAGEMENT    OF 
RESOURCE, 

Department   of  the   Interior,   Washington,  D 
Water  Quality  and  Research. 
S.  Fred  Singer. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION-Field  03 


Geological    Problems    in    Lunar    and    Planetary 
Research,  p  699-714,  January  1968.  1  tab,  1  ref. 

Descriptors:  *  Water  resources  development, 
•Water  supply,  *Water  reuse,  'Desalination, 
•Weather  modification,  *Inter-basin  transfers, 
Planning,  Water  management,  Water  storage! 
Water  demand,  Icebergs,  Feasibility  studies, 
Precipitation  (Atmospheric),  Pilot  plants. 
dentifiers:  Water  research,  Project  Skywater, 
»recipitation  control,  Basic  research. 

[lie  responsibility  of  managing  the  United  States' 
»ater  supply  lies  with  the  Department  of  the  Interi- 
ir.  The  country's  water  supply,  though  strained  by 
opulation  growth  and  unprecedented  demands  of 
echnological  progress,  is  adequate  if  managed 
roperly.  The  problem  lies  in  the  maldistribution  of 
atural  water  resources  in  relation  to  population 
oncentrations.  Re-use  of  water  in  closed  cycles  is 
proposed  method  increasing  the  supply  and 
reventing  pollution.  The  Office  of  Saline  Water  is 
perating  pilot  nuclear  desalting  plants  that  offer  a 
romising  low  cost  competitive  water  supply  and  in 
idition  electric  power.  The  Bureau  of  Reclama- 
on  provides  irrigation  water  and  improved 
anagement  techniques  for  the  semi-arid  West  and 
studying  the  possible  inter-basin  transfer  of  Mis- 
ssippi  River  water  to  West  Texas.  Project  Sky- 
ater  is  investigating  weather  modification  through 
ecipiution  control.  The  Office  of  Water 
esources  Research  administers  the  Water 
esources  Research  Act  of  1964  which  supplies 
search  grants  to  5 1  water  resources  research  in- 
tutes  throughout  the  country.  (Wade-Wisconsin) 

/ 1-1 J  1 89 


)ME  CONJUNCTIVE  DESALTING  STUDIES 
THE  UNITED  KINGDOM, 

ater  Research  Association,  Marlow  (England). 

onomics  Group. 

r  primary  bibliographic  entry  see  Field  06A 

71-13217 


COMPUTER  SIMULATION  PROGRAM  FOR 
TIMIZING  CONJUNCTIVE  OPERATION  OF 
SALTING  PLANTS, 

1  (Clair  A.)  and  Associates,  Redding,  Calif, 
r  primary  bibliographic  entry  see  Field  06A 
'1-13219 


E  INFLUENCE  OF  HYDROXYL  RATIO  ON 
E  PERFORMANCE  OF  REVERSE  OSMOSIS 
SALINATION  MEMBRANES, 

anese  Research,  Summit,  N.J. 

nk  S.  Model,  Howard  J.  Davis,  Abraham  A. 

>m,  Cecil  Helfgott,  and  Leonard  A.  Lee. 

sale  by  the  Superintendent  of  Documents,  U.  S 

'emment  Printing  Office,  Washington,  D.  C 

02,    Price    $1.25.    Office    of    Saline    Water 

earch  and  Development  Progress  Report  No 

.March  1971.  130  p,  34  tab,  11  fig,  35  ref 

V  Contract  14-01-0001-1724. 

criptors:  *Reverse  osmosis,  *Membranes, 
salination,  Osmosis,  Evaporation,  Cellulose, 
nbrane  processes. 

itifiers:  Acetyl  values,  Hydroxy!  ratios,  Casting 
id,  'Loeb-membranes,  Cellulose  acetate. 

udy  has  been  carried  out  of  chemical  and  physi- 
variables  associated  with  the  preparation  of 
9-type  cellulose  acetate  reverse  osmosis  mem- 
es  and  the  effect  of  these  variables  on  mem- 
e  performance  criteria.  The  major  objective 
>een  to  investigate  the  influence  of  systemically 
>a  pnraary-to-secondary  free  hydroxy!  ratio  in 
lose  acetate  polymer  samples.  It  has  been 
'n i  that  a  primary-to-secondary  ratio  of  about 

(higher  than  that  found  in  commercially 
able  cellulose  acetates)  is  optimal.  Coupled 
a  preferred  acetyl  value  of  about  55.5  these 
primary  hydroxyl  cellulose  acetate  variants 

membranes  with  the  best  desalination  per- 
ance  in  terms  of  flux  at  salt  rejection  rates  of 
or  better.  In  addition  to  the  marked  effect  of 

two  variables,   hydroxyl    ratio   and   acetyl 


value    there  is  evidence  that  molecular  weights 
?round  40,000  are  desirable.  (Horowitz-OSW) 
W71  -1 3470 


OPERATION  OF  THE  MULTI-EFFECT  MULTI- 
STAGE FLASH  DISTILLATION  PLANT  (CLAIR 

Catalytic,  Inc.,  Philadelphia,  Pa. 

For  sale  by  the  Superintendent  of  Documents  U  S 
Government  Printing  Office,  Washington  D  C 
20402.  Price  $6.50.  Office  of  Saline' Water 
Research  and  Development  Progress  Report  No 

&"  1971,  50°  P-  105  fi8-  74  tab-  K  append. 
OSW  Contract  14-01-0001-2283. 

Descriptors:  'Operations  and  maintenance, 
Management,  *Flash  distillation,  *Desalination 
♦Desalination  equipment,  Heat  exchangers' 
Pumps,  Corrosion,  Waste  water  treatment,  Deaera- 
tton,  Evaporators,  Operating  costs,  Design,  Scaling 
Temperature,  California. 
Identifiers:  San  Diego  (Calif). 

A  general  discussion  is  presented  concerning  the 
management  operation,  maintenance,  physical 
plant,  and  information  gained  in  the  overall  pro- 
gram of  advancing  the  state  of  the  are  of  desalting 
technology.  The  plant  is  a  1,000,000  gallon  per 
day,  high  performance,  sea  water  desalination 
plant.  The  plant  is  designed  to  provide  meaningful 
data  concerning  the  design  and  operation  of  large 
desalination  plants  including  such  items  as  heat 
transfer,  equipment  and  structural  design,  materi- 
als, cost  of  providing  fresh  water,  process  engineer- 
ing including  high  temperature  operation,  opera- 
tion of  multi  purpose  plants,  and  equipment  per- 
formance. (Lohman-OSW) 
W71-13471 


ADVANCED  REVERSE  OSMOSIS-MEMBRANE 
MODULE  SYSTEMS, 

Philco-Ford     Corp.,     Newport     Beach,     Calif. 

Aeroneutronic  Div. 

J.  L.  Richardson,  G.  Segovia,  J.  W.  Mason,  and  W. 

J.  Subcasky. 

For  sale  by  the  Superintendent  of  Documents,  U  S 

Government  Printing  Office,  Washington    D    C 

20402,    Price    $2.00.    Office    of   Saline    Water 

Research  and  Development  Progress  Report  No 

661,  May  1971.  237  p,  83  fig,  54  tab,  24  ref.  OSW 

Contract  14-01-0001-2206. 

Descriptors:  *  Reverse  osmosis,  *  Desalination, 
♦Membrane  processes,  *Membranes,  Saline  water! 
Permselective  membranes,  Separation  techniques 
Osmosis,  Design. 

Identifiers:  *Tubular  membranes,  Continuous 
membrane  casting,  Feed  additives,  Flexible  mem- 
brane supports,  Continuous  membrane  casting  ap- 
paratus. 


The  basic  elements  of  a  new  tubular  reverse  osmo- 
sis module  design  approach,  characterized  by  a 
potential  for  low  cost,  have  been  derived  from  a 
research  investigation  of  continuous  casting  and 
flexible  braided  sleeve  membrane  pressure  sup- 
ports. Techniques  were  developed  for  batch  casting 
1/4   inch   by   20  foot  long  membranes,  and  the 
results  were  used  along  with  viscoelastic  property 
determinations  of  selected  casting  solutions  and 
pressure  drop  prediction  for  annular  extrusion  in 
order  to  define  the  principal  characteristics  of  a 
continuous    casting    apparatus.     The    apparatus 
proved  to  be  capable  of  producing  tubular  mem- 
brane whose  properties  were  essentially  constant  in 
the    longitudinal    direction    while    the    length   of 
produced  tubing  was  limited  only  by  the  length  of 
the  tapes  used  to  form  a  smooth,  moving  casting 
surface.  The  performance  of  the  continuous  casting 
apparatus  was  demonstrated  at  casting  rates  up  to 
2/3  foot/minute.  A  continuing  investigation  into 
the  effectiveness  of  selected  surface-active  species 
used  as  feed  additives  for  improving  the  salt  rejec- 
tion characteristics  of  membranes  was  completed 
(Kindley-OSW) 
W71-13472 


Saline  Water  Conversion— Group  3A 

PRODUCTION  OF  BIMETALLIC  TUBING  FOR 
FLASH  DISTILLATION  PLANTS, 

Tyco,  Louisville,  Colo.  Explosive  Fabricators  Div 
K.  R.  Agricola. 

For  sale  by  the  Superintendent  of  Documents  U  S 
Government  Printing  Office,  Washington,  D.  C 
20402.  Price  $0.50.  Office  of  Saline  Water  R  and  D 
Report  No  686,  July  1 97 1 .  5 1  p,  22  fig,  4  tab.  OSW 
Contract  No  14-30-2595. 

Descriptors:  "Tubes,  'Stainless  steel,  'Explosives 
Fabrication,  Cost  analysis,  Heat  exchangers,  Distil- 
lation, Bonding. 
Identifiers:  Composite  tubing. 

Explosive  bonding  or  cladding  is  one  of  the  most 
promising  techniques  for  producing  a  solid-state 
junction  between  two  dissimilar  metals  or  alloys 
The  resultant  clad  product  is  as  strong  as  the 
weaker  of  the  two  materials  and  is  free  of  any  heat 
effects  which  result  from  any  fusion  joining 
process.  The  cladding  of  the  bore  of  316  stainless 
steel  tubing  with  90-10  cupro-nickel  tubing  was  ac- 
complished under  controlled  off-site  explosive 
operations.  The  explosively-welded  bimetallic  tube 
billet,  3-1/4  inches  O.  D.  by  .310  inches  wall  was 
then  subsequently  reduced  to  a  final  bimetallic 
tube  size  of  3/4  inches  O.  D.  by  .035  inches  wall  by 
conventional  tube  reduction  and  drawing 
techniques.  In  this  manner,  metallurgical^  bonded 
bimetallic  tubing  can  be  produced  for  utilization  in 
flash  distillation  plants  where  the  operational  en- 
vironment requires  the  use  of  such  a  product.  The 
application  of  explosive  cladding  to  the  fabrication 
of  bimetallic  tubing  and  the  evaluation  of  this  tubu- 
lar product  are  discussed  in  sufficient  detail  to 
allow  for  an  accurate  assessment  (Effenberger- 
OSW) 
W71-13473 


DESALINATION 


TRANSPORT-DEPLETION 
PILOT  PLANT, 

Pratt  and  Whitney  Aircraft,  East  Hartford,  Conn 
Ralph  Redman. 

For  sale  by  the  Superintendent  of  Documents,  U.  S 
Government  Printing  Office,  Washington  D  C 
20402.  Price  $2.75.  Office  of  Saline  Water  R  and  D 
Progress  Report  No  683,  April  1971.  185  p,  161 
fig,  23  tab.  OSW  Contract  No  1 4-0 1 -000 1  - 1 262. 

Descriptors:  'Desalination,  'Desalination 

processes,  'Electrodialysis,  'Transport-depletion, 
Membrane  processes,  Pilot  plants. 

Data  on  transport-depletion  processes  were 
reviewed  prior  to  bench-scale  evaluation  to  deter- 
mine suitable  conditions  for  optimum  stack  per- 
formance. The  conditions  necessary  to  achieve  op- 
timum performance  included  higher  solution 
velocities,  smaller  membrane  spacing  and  longer 
path  length.  The  stack  design  chosen  for  the  pilot 
plant  consisted  of  a  forty-cell-pair  plate-and-frame 
design  with  four  separate  channels.  The  path 
lengths  were  variable,  and  the  membrane  space  was 
30  mils.  Testing  of  the  forty-cell-pair  stack  covered 
a  range  of  variables,  and  gave  current  efficiencies 
of  36  to  70%  and  product  concentrations  as  low  as 
120  ppm  (3,000  ppm  NaCI  feed).  A  design  and 
cost  study  of  a  500,000  gpd  transport-depletion 
test-bed  plant  was  also  performed.  (Mintz-OSW) 


DISTDLLATION  PLANT  DATA  BOOK, 

Houston  Research,  Inc.,  Tex. 

A.  E.  Dukler,  L.  C.  Elliott,  and  A.  L.  Farber. 

For  sale  by  the  Superintendent  of  Documents,  U  S 

Government  Printing  Office,  Washington,  D    C 

20402.  Price  $2.75.  Final  Report  January  1971 

181  p,  56  fig,  143  ref.  OSW  Contract  No  14-01- 

0001-2099. 

Descriptors:  'Flash  distillation,  'Deaeration, 
'Distillation,  'Corrosion,  Physical  properties,  Car- 
bon dioxide,  Fabrication,  'Evaporation,  Films 
Water  treatment,  Tubes,  Scaling,  Evaporators. 
Identifiers:  Feedwater  treatment,  Vertical  tube 
evaporators,  Venting,  Pasification,  Steam  jet  ejec- 
tors. 
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Field  03— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3A— Saline  Water  Conversion 


A  discussion  of  the  more  important  parameters 
required  for  the  design  or  evaluation  of  VTE  and 
MSF  distillation  plants  is  provided.  It  is  directed 
primarily  toward  individuals  in  the  desalting  indus- 
try including  the  design  engineer,  the  operating  en- 
gineer and  the  owner.  Major  sections  of  the  book 
are  Glossary,  Process  Design  of  Multistage  Flash 
Evaporators,  Process  Design  of  Vertical  Tube 
Evaporators,  Process  Design  Common  to  Both 
Evaporative  Processes,  Sea  Water  Pretreatment, 
Mechanical  Design  and  Material  Selection,  and 
Physical  Property  Data.  (Robinson-OSW) 
W7 1-13475 


SPECIAL  REPORT  ON  STATUS  OF  DESALT- 
ING COMPREHENSIVE  FRAMEWORK  STUDY, 

Oak  Ridge  National  Lab.,  Tenn. 
Irving  Spiewak. 

Available  from  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington,  D.  C. 
20402.  $  1 .00.  Office  of  Saline  Water  Technical  Re- 
port, November  1970.  Ill  p,  32  fig,  8  tab,  35  ref. 
OSW  Contract  2535,  Work  Order  18. 

Descriptors:  *Reviews,  *Membrane  processes, 
'Distillation,  *Freeze  processes,  'Southwest 
United  States,  Dialysis,  Osmosis,  Desalination 
processes,  Vapor  compression  distillation, 
Evaporators. 

This  state-of-the-art  survey  is  intended  to  give 
water  resource  engineers  a  background  in  desalting 
technology  and  costs.  Particular  emphasis  is  given 
to  systems  which  should  be  considered  for  solution 
of  water  resource  problems  in  the  Pacific 
Southwest.  Desalted  water  cost  estimates  are  given 
for  present  and  anticipated  technology  in  distilla- 
tion processes,  membrane  processes  and  vacuum 
freezing.  Multistage  flash  vertical-tube  evaporator, 
vapor  compression,  electrodialysis,  reverse  osmosis 
and  vacuum  freezing  processes  are  described,  their 
commercial  and  developmental  status  given,  feed 
treatment  and  brine  disposal  problems  discussed, 
and  siting  and  environmental  constraints  described. 
A  discussion  of  nuclear  power  plants  for  supply  of 
steam  for  desalting  is  given.  (Spiewak -OSW ) 
W71-13476 


USE  OF  IMPROVED  MEMBRANES  IN  TERTIA- 
RY TREATMENT  BY  REVERSE  OSMOSIS, 

McDonnell  Douglas  Corp.,  Newport  Beach,  Calif. 

Astropower  Lab. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13513 


IONIC  BLOCK  COPOLYMERS  AS  PIEZODIAL- 
YSIS  MEMBRANES, 

Shell  Oil  Co.,  Emeryville,  Calif. 

G.  Lopatin,  H.  A.  Newey,  E.  T.  Bishop,  W.  P. 

O'Neill,  and  A.  B.  Krewinghaus. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government   Printing  Office,   Washington,   D.C. 

20402.    Price    $0.60.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No 

690,  May  1971.  56  p,  1 1  tab,  17  fig,  24  ref.  OSW 

Contract  14-01-0001-1826. 

Descriptors:  'Desalination  processes,  'Membrane 
process,  'Dialysis,  'Ion  transport,  'Ions,  'Mem- 
branes. 

Identifiers:  'Pressure  dialysis,  Heterophase  mem- 
branes. Charge  mosaic  membranes,  'Cationic- 
anionic  membranes. 

Three  types  of  ionic  A-B-A  block  copolymers  have 
been  studied.  These  are  (I)  poly-styrene- 
polyisoprene-polystyrene  copolymer  with  socium 
sulfonate  groups  attached  to  the  rubbery  center 
block,  (II)  polystyrene-polybutadiene-polystyrene 
with  quaternary  ammonium  groups  on  the  center 
block,  and  (IN)  polystyrene  ethylene  propylene 
copolymer-polystyrene  with  sulfonate  groups  on 
the  center  block.  Their  properties  and  reverse  os- 
mosis behavior  have  been  investigated  towards 
their  use  as  piezodialysis  components  and  they 
were  found  to  be  very  exceptional  in  strength,  ver- 
satility and  salt  rejection.  Based  on  these  materials, 


two  types  of  charge  mosaic  membranes  were 
developed  sufficiently  for  piezodialysis  testing,  and 
substantial  salt  enrichment  of  the  effluent  (piezodi- 
alysis) was  observed.  (Horowitz-Office  of  Saline 
Water) 
W71-13991 


EVALUATION  OF  NEWLY  DEVELOPED  ION- 
EXCHANGE  MEMBRANES  FOR  ELECTRODI- 
ALYSIS AND/OR  TRANSPORT  DEPLETION, 

General  Electric  Co.,  Lynn,  Mass. 

C.  W.  Plummer,  J.  Enos,  A.  B  LaConti,  and  J.  R. 

Boyack. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government   Printing  Office,   Washington,   D.C. 

20402,    Price    $0.60.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No 

481,  Dec  1969.  54  p,  19  tab,  10  fig. 

Descriptors:  'Electrodialysis,  'Membrane 
processes,  'Desalination  processes,  'Ion  exchange, 
Separation  techniques,  Transport  depletion,  Mem- 
branes, Ion  transport,  Membranes. 
Identifiers:  'Fluorinated  cationic  membranes, 
'Bionic  potential,  Electrodialysis  membranes. 

Emphasis  was  placed  on  long-term  elevated  tem- 
perature evaluation  of  the  fluorinated  cationic 
membranes  with  respect  to  stability  and  per- 
formance during  life  tests  in  an  electro-dialysis 
stack  and  the  extensive  determination  of  their 
mechanical,  physical,  chemical  and  transport  pro- 
perties. The  performance  of  commercially  availa- 
ble membranes  (either  cationic  or  anionic)  as  end 
compartment  membranes  was  shown  to  be  un- 
satisfactory at  either  low  or  high  current  densities, 
resulting  in  poor  coulombic  efficiencies  and  cross- 
membrane  leakage.  Their  lack  of  sufficient  elec- 
trochemical and  chemical  stability  in  the  70  deg  C 
environment  of  the  anode  and  cathode  end  com- 
partments was  found  to  be  the  cause  of  the  poor 
performance  and  leakage.  On  the  other  hand,  both 
types  of  fluorinated  cationic  membranes  for  end 
compartment  use  retained  their  activity  and  per- 
formance for  reasonable  lengths  of  time  at  both 
levels  of  current  densities.  The  cost  analysis  which 
assumes  the  use  of  these  membranes  for  end  com- 
partments, showed  a  distinct  advantage  over  stan- 
dard reported  electrodialysis  systems.  Another  im- 
portant fmding  during  the  investigation  was  the 
unique  ion  selectivity  properties  displayed  by  one 
type  of  membrane  during  electrodialysis  Webster 
water  operation  and  bi-ionic  potential  measure- 
ments making  them  of  interest  for  ion  enrichment 
or  depletion.  (Kindley-Office  of  Saline  Water) 
W71-13992 


RESEARCH  ON  IMPROVED  REVERSE  OSMO- 
SIS MEMBRANES, 

Gulf  General  Atomic  Inc.,  San  Diego,  Calif. 

H.  K.  Lonsdale,  R.  L.  Riley,  L.  D.  LaGrange,  C.  R. 

Lyons,  and  A.  S.  Douglas. 

For  sale  by  the  Superintendent  of  Documents,  U.S. 

Government   Printing  Office,   Washington,   D.C. 

20402    Price    $1.25.    Office    of    Saline    Water 

Research  and  Development  Progress  Report  No. 

484,  December  1969.  120  p,  15  fig,  26  tab,  1 1  ref. 

Descriptors:  'Reverse  osmosis,  'Membranes, 
'Membrane  processes,  'Permselective  mem- 
branes, 'Desalination,  Pressure,  Semipermeable 
membranes,  Saline  water,  Separation  processes, 
Ion  transport. 

Identifiers:  'Ultrathin  membranes,  'Composite 
membranes,  Microporous  supports,  Polyacrylic 
acid,  Cellulose  nitrate-cellulose  acetate  supports, 
Compaction,  Polyvinylpyrrolidone  membranes. 

Three  principal  areas  of  research  and  development 
were  investigated.  In  the  first  of  these,  the  develop- 
ment of  thin-film  composite  membranes  was  pur- 
sued. The  approach  consists  of  applying  ultrathin 
polymer  films  to  a  suitable  porous  support.  Atten- 
tion was  focused  on  the  development  of  methods 
for  the  semicontinuous  production  of  porous  cellu- 
lose ester  membranes  as  thin-film  supports.  A  cast- 
ing device  was  assembled  which  allowed  control  of 


those  parameters  believed  to  be  important  in  del 
mining  membrane  properties.  The  importance' 
the  membrane  casting  temperature  was  dem 
strated,  and  cellulose  nitrate-cellulose  acet 
(CN-CA)  membranes  were  produced  in  I  by  5 
sections  that  were  used  for  preparing  compotit 
Methods  for  coating  the  pores  of  the  support  me 
brane  preparatory  to  depositing  the  thin  salt-reje 
ing  film  were  also  examined.  The  technique  stud 
in  most  detail  was  airless  spraying  of  polyacp 
acid  (PAA)  from  a  dilute  ethanol-water  solution 
number  of  thin-film  materials  were  deposited 
these  porous  supports,  including  CAs,  crosslink 
polyvinylpyrrolidone  (PVP),  and  modified  et 
cellulose.  A  second  major  subject  of  investigat 
was  alternate  membrane  materials.  A  family  ' 
PVPs  crosslinked  with  isocyanates  was  prepai 
which  possessed  a  wide  range  of  water  and  i 
permeabilities.  Extensive  characterization  of  t 
polymer  system  was  carried  out  using  water  so 
tion,  direct  osmosis,  and  reverse  osmosis, 
number  of  other  polymer  systems,  including  crc 
linked  polyvinyl  alcohol  and  several  polyurethi 
lattices,  were  examined  in  a  less  detailed  mann 
Finally,  the  phenomenon  of  compaction 
modified  CA  and  composite  membranes  was 
amined.  Compaction  rates  were  measured  on  me 
branes  with  different  water  permeabilities  and  c 
ferent  initial  thicknesses  in  an  attempt  to  dist 
guish  between  several  proposed  compact! 
mechanisms.  A  model  of  the  compaction  proces 
proposed  in  terms  of  the  time-dependent  poros 
of  the  porous  support  membrane.  The  use  of  fill 
to  strengthen  modified  membranes  and  thereby 
rest  compaction  was  studied.  (Kindley-Office 
Saline  Water) 
W71-13993 


WATER  TECHNOLOGY  H, 

Nuclear  Utilities  Services,  Pittsburgh,  Pa.  C. 

Rice  Div. 

Paul  Goldstein,  James  K.  Rice,  Ronald  M.  Burd, 

and  Robert  E.  Moore. 

For  sale  by  the  Superintendent  of  Documents,  U 

Government   Printing  Office,   Washington,   D 

20402.    Price    $1.25.    Office    of    Saline    Wa 

Research  and  Development  Progress  Report  1* 

679,  April  1971.  137  p,  9  tab,  3  append.  OSW  Cc 

tract  14-30-2571. 

Descriptors:  'Desalination,  'Waste  water  tre 
ment,  'Chemical  removal,  'Feed  water  treatme 
'Microorganism  control  in  water  systems,  Wa: 
softening,  Deaeration,  Ion  exchange,  pH  contr 
Corrosion  prevention,  Reviews. 
Identifiers:  Well  pipe  corrosion.  Analytical  insti 
mentation.  Boiler  feed  water  treatment,  'Chemii 
cleaning  of  brine  heaters,  Water  well  stimulati 
treatment,  'Ion  exchange  resin  cleaning. 

Desalination  plant  water  related  technology  e 
compasses  may  broad  fields:  engineering,  biolof 
chemistry,  physics,  hydrology,  corrosion,  metalh 
gy  and  materials  of  construction.  Application 
these  disciplines  to  current  OSW  operational  pi 
grams  covers  water  treatment  to  prevent  orgar 
and  microbial  fouling;  desilicizing,  ion  exchanf 
reverse  osmosis  and  membrane  processes;  con 
sion  preventive  measures;  inhibition  of  scale  form 
tion  and  scale  removal  from  heat  transfer  surfao 
materials  evaluation;  environmental  quality  st 
veys;  chemical  and  biological  quality  of  raw  a 
potable  water;  and  protection  of  out-of-servi 
equipment.  (Dykstra-Office  of  Saline  Water) 
W7 1-1 3994 


MOSAIC  MEMBRANES  FOR  DESALINATION 

Research  Triangle  Inst.,  Durham,  N.C.  Cami 

Dreyfuss  Lab. 

A.  Schindler,  and  H.  Yasuda. 

For  sale  by  the  Superintendent  of  Documents,  U 

Government   Printing  Office,   Washington,  D. 

20402    Price    $1.00.    Office    of    Saline    Wat 

Research  and  Development  Progress  Report  N 

689,  May  1971.  105  p,  39  fig.,  14  tab,.  54  ref.  OS 

Contract  14-01-0001-1785. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION-Field  03 


Descriptors:  'Desalination  processes,  *Membrane 
processes,  'Dialysis,  *Ion  transport. 
Identifiers:  "Pressure  dialysis,  *Heterophase  mem- 
branes,    'Charge     Mosaic     membranes,      *Ca- 
tionicanionic  membranes. 

Charge  mosaic  membranes  are  amphoteric  mem- 
jranes  of  composite  structure,  i.e.,  these  mem- 
)ranes  consist  of  small  regions  of  anion  selective 
naterial  interspersed  with  small  regions  of  cation 
elective  material.  In  order  to  be  useful  in  piezodi- 
Jysis,  each  ionic  region  has  to  extend  substantially 
miformiy  from  one  surface  of  the  membrane  to  the 
ither  one.  For  practical  application  the  membranes 
oust  possess  sufficient  mechanical   strength   to 
rthstand  pressures  up  to  1600  psi.  Three  different 
pproaches  were  investigated  in  the  preparation  of 
barge  mosaic  membranes,  all  of  them  being  based 
n  the  incompatibility  of  different  polymers.  One 
f  these  films  composed  of  sulfonated  polystyrene 
nd  quaternized  polyvinyl  pyridine  exhibited  a  very 
eak  piezodialysis  effect  with  an  enrichment  factor 
i  the  range  of  1 .03  to  1 .05  at  a  feed  concentration 
f  1.2  wt.-%  NaCl  (at  1000  psi).  The  low  value  of 
le  enrichment   factor   was   very   likely   a   con- 
fluence   of    incomplete     separation     of    both 
jlyelectrolyte  precursors  due  to  their  relatively 
gh  butadiene  contents.  Although  ideal  structures 
charge  mosaic  membranes  with  optimum  effec- 
'eness   in    piezodialysis    can    be    derived    from 
eoretical   considerations,   actual   mosaic   mem- 
ane  synthesis  on  this  program  met  with  con- 
lerable    difficulty.    (Horowitz-Office   of  Saline 
ater) 
71-13995 


-SITU  FORMATION  OF  REGENERATIVE 
CLLULOSE  ACETATE  MEMBRANES  ON 
•ROUS  TUBULAR  SUPPORTS, 

:Donnell   Douglas  Astronautics  Co.,   Newport 

ach,  Calif. 

K.  Bishop,  G.  Belfort,  and  G.  A.  Guter. 

r  sale  by  the  Superintendent  of  Documents  U  S 

vernment   Printing   Office,   Washington,   DC 

+02    Office    of   Saline    Water    Research    and 

velopment  Progress  Report  No.  464,  Oct  1969 

p,  17  fig,  24  tab,  5  ref.  OSW  Contract  14-01- 

31-1760. 

scriptors:  'Reverse  osmosis,  'Membranes, 
embrane  processes,  'Semipermeable  mem- 
nes,  'Permselective  membranes,  Pressure, 
salination,  Separation  techniques,  Saline  water^ 
ialination  processes,  Osmosis. 
ntifiers:  *In-situ  membrane  regeneration,  *Cel- 
>se  acetate  membranes,  Porous  tubular  sup- 
ts,  Shell  and  tube  configuration. 

s  study  has  demonstrated  the  feasibility  of  in- 
cast  regenerate  cellulose  acetate  membranes, 
as  allowed  the  development  of  techniques  for 
forming  of  reverse  osmosis  membranes  directly 
I  the  porous  support.  This  technique  enables 

membrane  to  be  removed  and  reformed 
out  disassembling  the  pressure  vessel.  Mem- 
ie  formation  may  be  accomplished  by  filling  the 
tainer  enclosing  the  porous  tubular  supports 

the  casting  solution,  allowing  the  container 
tubes  to  drain,  gelling  the  residual  film  with 

water  and  curing  with  hot  water.  The  simplici- 
f  this  technique  should  be  applicable  to  large 
rse  osmosis  plants.  Both  high  salt  rejecting 
ibranes  (99.6%  at  2  GFD)  and  high  flux  mem- 
es  ( 1 55  GFD  with  a  salt  rejection  of  27%)  have 

prepared.  Membranes  with  98%  salt  rejection 
a  flux  of  8-1 1  GFD.  Since  product  water  flux 
greatly  influence  operating  costs,  methods  for 
oving  flux  merit  further  study.  In-situ  cast 
branes  appear  quite  stable  showing  little  or  no 
jrmance  decline  even  after  2000  hours  on  test 
»0  psi.  Membranes  were  regenerated  six  times 
no  decline  flux.  Salt  rejection  initially  declined 
and  remained  approximately  constant 
ighout  the  remaining  regenerations.  The  con- 
a  high  water  flux  during  the  regeneration  test 
y  encouraging  indicating  that  the  pores  of  the 
an .are  remaining  open.  (Kindley-Office  of 
e  Water) 

13997 


CHARACTERIZATION  OF  CELLULOSF 
ACETATE  MEMBRANES  AND  ULTRATHIN 
FILMS  FOR  REVERSE  OSMOSIS,         ,KA,mN 

General  Electric  Co.,  Schenectady,  N.Y 
C.  P.  Bean. 

For  sale  by  the  Superintendent  of  Documents  U  S 
V^r""^"1  Print'n8  Office,  Washington,  DC 
20402.  Price  $0.70.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
465  Oct  1969.  73  p,  28  fig,  4  tab,  40  ref.  OSW 
Contract  14-01-0001-1480. 

Descriptors:     'Reverse     osmosis,     'Membranes, 
Electrical  impedance,  'Diffusion,  Pressure  Perm- 
selective  membranes,  Semipermeable  membrane 
Osmosis. 

Identifiers:  'Ultrathin  membranes,  'Electrical 
capacitance,  'Salt  rejection,  Water  flux,  Salt  re- 
jecting layer,  Porous  membrane. 

The  principal  conclusions  of  the  studies  reported 
are:  (1)  it  is  possible  to  measure  electrical  im- 
pedance of  cellulose  acetate  membranes  in  contact 
with  salt  solutions  and  deduce  several  aspects  of 
the  physical  structure  of  the  salt  rejection  layer  (2) 
measurements  of  the  electrical  capacitance  allow 
inference  of  the  thickness  of  this  layer,  (3)  this 
thickness   (assuming  the   conventional   dielectric 
constant)    appears    uniformly    thinner    than    the 
geometrical  thickness  of  the  dense  layer,  (4)  the 
salt  rejecting  layer  of  modified  membranes  both 
becomes  more  rejecting  and  thicker  on  heat  treat- 
ment  while   the   effective   thickness  of  ultrathin 
membranes  is  unaffected  by  heat  treatment,  (5) 
diffusion    and    pressure    induced    flow    of   water 
through  fine  pores  in  the  range  of  radii  from  150  A 
to    1,500   A   show  agreement  with   conventional 
theoretical  predictions.  This  result  indicates  that 
there  are  no  significant  anomalies  in  the  structure 
of  dynamics  of  water  near  hydrophilic  surfaces,  (6) 
theoretical  studies  on  the  possibilities  of  salt  rejec- 
tion by  neutral  pores  show  that  the  rejection  is 
much  greater  than  previously  hypothesized  and 
leads  to  the  conclusion  that  specified  fine  pore 
structures  will  have  high  (S99%)  rejection  with 
flows  that  are  predicted  to  be  orders  of  magnitude 
greater  than  those  currently  attained.  (Kindley-Of- 
fice of  Saline  Water) 
W71-13998 


INVESTIGATION  OF  A  PROCESS  FOR 
REMOVAL  OF  COPPER  FROM  SEA  WATER 
DESALINATION  PLANT  EFFLUENT  USING 
CARBON  SORBATES, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 
R.  H.  Moore. 

For  sale  by  the  Superintendent  of  Documents,  U.S 
Government  Printing  Office,  Washington  DC 
20402  Price  $1.00.  Office  of  Saline  Water 
Research  and  Development  Progress  Report  No 
651,  May  1971.  87  p,  27  fig,  7  ref,  2  append.  OSW 
Contract  14-30-2668. 

Descriptors:      'Desalination,      'Sorption,      'Ion 

exchange,  Chelation,  Beds,  'Copper,  Ions,  Copper 

alloys. 

Identifiers:  'Corrosion  product  removal,  'Active 

carbon,  'Raffinate  brine,  Copper  ions. 

Carbon  sorbates  are  products  produced  by  sorption 
of  chelating  agents  on  active  carbon.  These 
products  are  ion  exchangers  in  the  hydrogen  form 
which,  through  appropriate  choice  of  chelating 
agent,  react  selectively  with  ions.  Here  copper  ions, 
arising  as  a  corrosion  product  from  the  use  of 
cupro-nickel  alloys  must  be  removed  from  raffinate 
brines  before  these  are  released  to  the  sea.  Carbon 
sorbates  have  been  found  highly  effective  in  this 
application.  In  46  days  continuous  operation  a  35.6 
g.  sorbate  bed  (9.09  w/o  salicylaldoxime  on  Fil- 
trasorb-  300  carbon)  produced  4395  bed  volumes 
of  effluent  no  higher  in  Cu..2  content  than  natural 
sea  water  from  brine  (1.65  M  NaCl)  containing 
1.0  mg/1  Cu..2.  Larger  beds  operating  on  brines 
high  in  Cu..2  (0.5  g/l  Cu..2)  have  performed  com- 
parably. Elution  with  acid  regenerates  the  beds. 
Eight  chelating  agents  and  six  carbons  have  been 
evaluated.  Most  of  the  carbons  and  a  number  of  re- 
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agents  have  been  found  suitable  for  use.  Salicylal- 
doxime, 8-hydroxyquinoline,  benzoylacetone 
dibenzoylmethane,  anthranilic  acid,  and  mercap- 
tobenzothiazole  appear  useful.  Extraction  capacity 
relative  rate  of  extraction,  reagent  wash-off  rates' 
and  performance  in  beds  have  been  evaluated  (Fil- 
ban-Office  of  Saline  Water) 
W71-13999 


?-£"  TEMPERATURE  ELECTROCHEMICAL 
STUDY  OF  ALUMINUM  ALLOYS  FOR 
DESALINATION  EQUIPMENT, 

Reynolds  Metals  Co.,  Richmond,  Va. 

For  primary  bibliographic  entry  see  Field  08G 

W71-14000 


3B.  Water  Yield  Improvement 


ANTITRANSPIRATION  EFFECTS  ON  THE 
TRANSPIRATION  AND  PHYSIOLOGY  OF 
TAMARISK, 

Arizona    Univ.,    Tuscon.    Dept.    of    Watershed 

Management. 

Kenneth  N.  Brooks  and  David  B.  Thorud. 

Water  Resources  Research,  Vol  7,  No  3    p  499- 

510,  Jun  1971.  12  p,  3  fig,  10  tab,  21  ref.OWRR 

Project  A-018-ARIZ  (2). 

Descriptors:  'Transpiration  control,  'Evapotrans- 
piration  control,  'Phreatophytes,  'Water  conser- 
vation, 'Tamarisk,  Water  yield  improvement 
Water  utilization,  Photosynthesis. 
Identifiers:  'Antitranspirants,  'Phreatophyte  con- 
trol. 

Five-stamen  tamarisk,  an  important  phreatophyte 
in  the  southwestern  United  States,  is  difficult  to 
eradicate  for  water  salvage.  There  is  also  increasing 
opposition  to  its  eradication  because  this  species 
provides  cover  for  wildlife  and  greenery  in  the  en- 
vironment. The  application  of  nontoxic  antitrans- 
pirant  sprays  to  reduce  tamarisk  transpiration  may 
be  an  alternative  to  eradication.  Several  antitrans- 
pirants were  tested  including  a  combination  of  the 
monomethyl  and  monoglyceryl  esters  of  n-decenyl- 
succinic  acid  (MDSA-GDSA),  8-hydroxyquinoline 
sulfate  (8-HQS),  and  phenylmercuric  acetate  (P- 
MA),  on  tamarisk  in  greenhouse  and  field  environ- 
ments. PMA  was  toxic  at  a  concentration  of  0.001 
M  and  was  therefore  not  considered.  Transpiration 
rates  of  plants  treated  with  MDSA-GDSA  and  8- 
HQS  were  25-35%  less  than  those  of  control  plants 
for  20  days  in  the  greenhouse  and  for  at  least  5  days 
in  the  field.  Growth  was  reduced  for  2-3  weeks,  and 
net  photosynthesis  for  less  than  1  week.  The  other 
physiological  factors  were  not  changed  substan- 
tially. Foliage  temperatures  increased  2  deg  -3  deg 
C  for  3  days  following  treatment  in  the  field   (K- 
napp-USGS) 
W71-13143 


WEATHER  MODIFICATION, 

Resources  Research  Centre,  Ottawa  (Ontario). 
A.  K.  Biswas. 

Water  Eng,  Vol  75,  No  901,  p  108-114,  Mar  1971 
7  p,  4  fig,  3  tab. 

Descriptors:  'Weather  modification.  Cloud  seed- 
ing, Nucleation,  Silver  iodide,  Precipitation  (At- 
mospheric), 'Induced  precipitation,  Economics, 
Cloud  physics,  Mathematical  models,  Social 
aspects,  Legal  aspects,  Dry  ice,  Technology, 
Watershed  management,  Natural  resources,  Ice 
crystals,  Foreign  research. 

Identifiers:  Supercooled  clouds,  Hail  control, 
Canada. 

Man  has  attempted  to  modify  weather  from  time 
immemorial.  It  was  noted  as  early  as  the  1  st  century 
AD,  and  confirmed  again  during  Civil  War  days 
that  rain  followed  soon  after  a  big  battle.  The 
science  of  weather  modification  has  advanced 
greatly  from  these  early  days,  but  still  has  far  to  go. 
Researchers  concerned  with  formation  of  clouds 
and  precipitation  mechanisms  generally  accept  that 
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2  main  processes  cause  clouds  to  release  precipita- 
tion: (1)  the  Bergeron-Findeisen  or  ice-crystal 
process,  and  (2)  the  accretion  process.  Man  has 
been  protected  by  modifying  the  microclimate 
through  cooling,  heating,  and  ventilating  buildings. 
Cities  change  the  movement,  temperature,  and 
cleanliness  of  air  masses  overhead.  On  a  larger 
scale,  scientists  are  working  on  controlled  weather 
modification  by  including  rainfall  over  a  watershed, 
suppressing  hail  storms,  and  affecting  the  develop- 
ment of  storm  systems.  Some  significant  ad- 
vantages of  weather  modification  are  reviewed. 
W71-13165 


RECENT  DECLINE  IN  THE  DISTRIBUTION 
AND  ABUNDANCE  OF  EURASIAN  MILFOIL  IN 
CHESAPEAKE  BAY, 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of 

Pathobiology. 

S.  Bayley,  H.  Rabin,  and  H.  Southwick. 

Chesapeake  Science,  Vol  9,  No   3,  p   173-181, 

1968.  5  fig,  3  tab,  6  ref. 

Descriptors'.  *Aquatic  weeds,  *Plant  diseases, 
*Plant  pathology,  Bacteria,  Distribution,  Viruses, 
Toxins,  Genetics,  Submerged  plants,  Sago  pond- 
weed,  Widgeon  grass,  Maryland,  Virginia. 
Identifiers:  *  Eurasian  milfoil,  "Chesapeake  Bay 
(Md-Va),  *Myriophyllum  spicatum,  Elodea 
canadensis,  Northeast  disease,  Lake  Venice  dis- 


Eurasian  water  milfoil,  a  weed  in  Chesapeake  Bay 
expanded  to  nuisance  proportions  preceding  1965. 
In  late  1964  and  1965,  pathologic  states  covered 
most  milfoil  beds.  Study  of  milfoil  ecology  and  dis- 
eases involved  distributional  surveys  of  abundance, 
studies  on  water  quality  conditions  perhaps  relating 
to  growth,  and  investigation  of  milfoil  diseases. 
Responsibility  for  the  significant  decline  in 
abundance  was  laid  to  several  pathologic  condi- 
tions, previously  named  Northeast  disease  and 
Lake  Venice  disease.  Evidence  that  Northeast  con- 
dition is  an  infectious  disease  is  presented.  Its 
symptoms  can  be  transmitted  in  laboratory  by  a 
bacteriologically  sterile  filtrate  passed  through  a 
0.2  micron  filter,  indicating  a  virus,  virus-like  parti- 
cle, or  a  toxin  as  the  etiologic  agent;  the  primary 
pathogen  is  probably  a  virus.  Gram-negative  bacilli 
obtained  from  diseased  milfoil  probably  represent 
secondary  infections.  Resurgence  of  growth  and 
successful  flowering  in  several  areas,  in  September 
1967,  may  represent  development  of  genetic  re- 
sistance to  the  pathogen,  or  it  may  be  a  natural 
cyclic  pattern  with  reduced  pathogen  virulence.  In 
November  1967,  milfoil  in  Middle  River  collapsed 
more  than  expected  from  normal  winter  kill  and 
that  remaining  was  in  poor  condition.  (Jones- 
Wisconsin) 
W71-13179 


WATER-THE  DEPARTMENT  OF  THE  INTERI- 
OR'S SYSTEMATIC  MANAGEMENT  OF  A 
RESOURCE, 

Department   of  the   Interior,   Washington,    D.C. 

Water  Quality  and  Research. 

For  primary  bibliographic  entry  see  Field  03A. 

W71-13189 


CONJUNCTIVE  USE  OF  SEA  AND  FRESH 
WATER  RESOURCES:  AN  INTEGER  PRO- 
GRAMMING APPROACH, 

California  Univ.,  Los  Angeles.  Dept.  of  Systems. 
For  primary  bibliographic  entry  see  Field  06A. 
W7 1- 1 3220 


HYDROLOGIC  RESPONSE  OF  A  YOUNG  PINE 
PLANTATION  TO  WEED  REMOVAL, 

Georgia      Univ.,      Athens.      School      of     Forest 

Resources. 

J.  L.  Lambert,  W.  R.  Gardner,  and  J.  R.  Boyle. 

Water  Resources  Research,  Vol  7,  No  4,  p  1013- 

1019,  August  1971.  5  fig.  lOref. 


Descriptors:  *Evapotranspiration,  'Weed  control, 
•Water    yield    improvement,    Infiltration,    Water 
utilization.  Consumptive  use,  Watershed  manage- 
ment, Infiltration,  Herbicides,  Wisconsin. 
Identifiers:  Weed  removal. 

In  May  1969  the  weed  vegetation  on  one  plot  in  a 
7-year-old  red  pine  plantation  was  killed  by  using 
herbicides.  The  site  was  a  glacial  outwash  plain  in 
Adams  County,  Wisconsin.  Of  the  27  cm  of 
precipitation  that  occurred  in  June,  July,  and  Au- 
gust of  that  year,  evapotranspiration  accounted  for 
16  cm  on  a  plot  with  weeds  and  only  9  cm  on  the 
plot  without  weeds.  But  nearly  all  of  this  excess  was 
lost  from  the  root  zone  by  a  61%  increase  in 
drainage  associated  with  weed  removal,  so  the  in- 
crease of  water  available  to  plants  was  not  great. 
The  increase  was  most  obvious  in  the  surface  layer 
beneath  the  trees  where  it  amounted  to  28%.  In  the 
openings  between  trees,  the  surface  layer  was  ac- 
tually drier  owing  to  greater  surface  heating  caused 
by  removal  of  weeds.  Important  factors  that  am- 
plified the  effects  of  treatment  were  the  erratic 
precipitation  regime  and  the  sandy  texture  of  the 
soil.(Knaap-USGS) 
W71-13286 


CARBONATE  EQUILIBRIA  DISTRIBUTION 
AND  ITS  RELATION  TO  AN  AREA  OF  HIGH 
GROUND-WATER  YffiLD  IN  NORTHWEST 
OHIO, 

Geological  Survey,  Columbus,  Ohio. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-13462 


SOUTH  AFRICA'S  WATER  BUDGET, 

Department   of   Water    Affairs,    Pretoria    (South 

Africa).  Div.  of  Hydrology. 

J.  S.  Whitmore. 

South  African  Journal  of  Science,  Vol  67,  No  3,  p 

166-176,  March  1 97 1 .  2  fig,  3  tab. 

Descriptors:  *Hydrologic  cycle,  "Hydrologic 
budget,  "Water  conservation,  "Planning,  "Water 
harvesting.  Evaporation,  Transpiration,  Cloud 
seeding,  Interception,  Economic  feasibility, 
Groundwater  recharge,  Soil  moisture,  Water  pol- 
icy. 
Identifiers:  "South  Africa. 

The  effects  of  rising  population,  rising  living  stan- 
dards and  urbanization  will  probably  treble  total 
annual  South  African  water  requirement  to  about 
29  million  cubic  meters  by  the  year  2000.  Present 
knowledge  and  methods  indicate  that  only  about 
2 1  million  cubic  meters  will  be  available.  The  water 
budget  of  the  country  is  reviewed  and  fairly  accu- 
rate estimaes  are  presented  for  the  quantities  of 
water  involved  at  each  step  of  the  hydrological  cy- 
cle. With  this  data  it  is  possible  to  assess  various 
strategies  aimed  at  increasing  the  amounts  of 
available  water  at  different  points  in  the  cycle.  A 
basic  premise  is  that  those  phases  of  the  cycle  in- 
volving the  most  water  offer  the  greatest  scope  for 
intervention  and  accordingly  the  greatest  potential 
benefit.  The  possible  approaches  discussed  include 
rainfall  stimulation,  reduction  of  interception, 
evaporation  and  transpiration  losses,  groundwater 
recharge,  water  reuse,  recovery  of  soil  moisture 
and  extraction  of  water  from  atmospheric  vapor  at 
ground  level.  (Casey-Arizona) 
W71-I3573 


THE  INFLUENCE  OF  VEGETATION  IN  SOUTH 
AFRICAN  MOUNTAIN  CATCHMENTS  ON 
WATER  SUPPLIES, 

Stellenbosch   Univ.   (South   Africa);  and   Depart- 
ment of  Forestry,  Stellenbosch  (South  Africa). 
C.  L.  Wicht. 

South  African  Journal  of  Science,  Vol  67,  No  3,  p 
20 1  -209,  March  1 97 1 .  2  tab,  3 1  ref. 

Descriptors:  "Vegetation  effects,  "Watersheds, 
♦Evaporation,  "Runoff,  "Transpiration, 

Ecosystems,  Biological  communities,  Ecology, 
Plant  populations.  Succession,  Hydrologic  cycle, 


Soil   water  movement,  Soil-water-plant  relati- 

ships. 

Identifiers:     "South     Africa,     "Water     poten  , 

"Potential  evapotranspiration. 

The  hydrologic  cycle  is  briefly  reviewed  and  ; 
simplest  form  of  the  hydrologic  equation  is  gi  i 
for  a  long  term  period  of  a  mountain  waters  I 
with  climax  vegetation:  precipitation  equals  va  - 
loss  plus  stream-discharge.  Vegetation  influer  . 
the  precipitation  within  the  catchment,  the  voli  I 
and  duration  of  water  storage,  the  volume  of  w.  I 
vaporized,  and  thus,  the  remainder  yielded  to  I 
stream.  Although  soil,  climate  and  vegetation  - 
tors  interact,  the  major  vegetation  influence  on  : 
hydrology  of  the  watershed  is  the  promoticr  I 
vaporization.  Data  from  various  world  vegetal  i 
regions  is  summarized  and  indicates  imme : 
changes  in  runoff  as  a  result  of  small  change:  i 
vaporization.  The  character  of  the  vegetation  :■ 
influences  water  storage  and  indirectly,  runoff,  i 
plant  succession  proceeds,  vaporization  increa . 
Dense  vegetation  will  promote  vaporization,  ret  I 
discharge  and  amelio-rate  runoff,  while  lit 
vegetation  has  the  opposite  effects.  In  regi  i 
where  the  volume  of  mountain  catchment  runo  \ 
critical,  the  problem  is  to  alter  the  vegetation  of  : 
catchment  so  as  to  increase  runoff  without  |  • 
manently  damaging  the  catchment.  Available  c  i 
are  summarized  on  the  hydrological  effects  I 
vegetation  in  South  African  mountain  catchmt , 
and  they  support  the  view,  that  with  can  I 
management,  stream  flows  may  be  significantly 
creased  in  this  water-short  country.  (Cat 
Arizona) 
W71-13575 


PATTERNS  OF  DISTRIBUTION  OF  SO: 
XEROPHYTIC  SPECIES  IN  THE  NEGI. 
ISRAEL, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  021. 
W71-13576 


PROSPECTS   FOR   COTTONWOOD  UTILL 
TION  IN  ARIZONA, 

Rocky  Mountain  Forest  and  Range  Experim 

Station,  Flagstaff,  Ariz.;  and  Arizona  Univ.,  Tj 

son.  Dept.  of  Watershed  Management. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-13600 


EFFECTS  OF  STIMULATION  ON  WE 
OPERATING  COSTS  AND  ITS  PERFORMAN 
ON  OLD  AND  NEW  WELLS, 

Koenig  (Louis)  Research,  Inc.,  San  Antonio,  Te 
For  primary  bibliographic  entry  see  Field  04B. 
W71-13710 


OCCURRENCE  OF  GROUNDWATER  IN  Kl 
BALL  COUNTY,  NEBRASKA  INCLUDE 
LOGS  OF  TEST  HOLES, 

Nebraska  Univ.,  Lincoln,  Conservation  and  Sur 

Div. 

For  primary  bibliographic  entry  see  Field  04B. 

W7 1-13845 


PRECD?ITATION  MODIFICATION, 

National  Water  Commission,  Arlington,  Va. 
Jack  D.  Lackner. 

Available  from  National  Technical  Informal 
Service  as  PB-201  534,  $3.00  per  copy;  $0 
microfiche.  Report  NWC-EES-71-005,  July  19 
1 70  p,  8  tab,  91  ref. 

Descriptors:  "Weather  modification,  "Cloud  se 
ing,  "On-site  tests,  "Evaluations,  "Water  supi 
"Water  yield  improvement,  Artificial  precipitati 
Clouds,  Rain,  Statistical  methods,  Reviews,  Wa 
utilization,  Rainfall-runoff  relationships,  Strc; 
flow,  Reservoir  yield,  Environmental  effc 
Economic  feasibility,  Legal  aspects,  Wa 
resources  development,  Water  management  (/ 
plied),  "Reviews. 
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dentifiers:  "Precipitation^  modification,  "Water 
;upply  augmentation,  Hydrologic  models,  Alterna- 
ive  futures,  Water  policy,  Recommendations,  In- 
titutional  aspects. 

kn  evaluation  is  made  of  the  effectiveness  of  cloud 
eeding  in  increasing  precipitation  from  oro- 
raphic,  convective,  and  cyclonic  storm  systems, 
he  evaluation  is  based  on  published  conclusions 
f  various  panels  of  atmospheric  scientists  and  on 
te  reported  results  of  well  designed  field  tests.  Pri- 
lary  interest  centers  on  the  leverage  increased 
recipitation  may  exert  in  augmenting  water 
ipply.  Information  on  the  potential  impact  of  in- 
eased  precipitation  on  usable  water  supply,  based 
km  the  use  of  hydrologic  models  and  reservoir 
orage-yield  relationships,  is  summarized.  The  na- 
re  of  potential  downwind  precipitation  effects 
id  environmental  side-effects  are  identified  along 
th  the  nature  of  inadvertent  modification.  A 
scussion  is  given  of  the  potential  economic  feasi- 
lity  of  cloud  seeding  projects  and  of  the  difficulty 
assessing  the  total  social  benefits  and  costs  of 
:ather  modification.  The  status  of  the  legal  and 
ititutional  aspects  of  precipitation  modification  is 
'en.  Recommendations  regarding  the  potential 
pact  of  precipitation  modification  in  augmenting 
iter  supplies  are  made  to  the  National  Water 
immission  for  consideration  in  making  its  projec- 
ns  of  future  water  needs  and  spplies 
71-13373 


-■  Use  of  Water  of  Impaired 
Quality 


lter-the  department  of  the  dviteri- 
S   SYSTEMATIC    management   of   a 

jartment   of  the    Interior,    Washington,    DC 

ter  Quality  and  Research. 

primary  bibliographic  entry  see  Field  03A 

1-13189 


I  IMPACT    OF    THE    WATER    '70    CAM- 

GN, 

versity   of  the   Witwatersrand    Univ.,   Johan- 

>urg  (South  Africa).  Dept.  of  Hydraulic  En- 

enng. 

primary  bibliographic  entry  see  Field  06B 

1-13572 


S.  H.  Vaughn. 

In:  Proceedings  of  the  13th  Conference  of  Great 

CW 1 W'  1972-  Intemati°nal  Association  of 
Great  Lakes  Research,  p  567-570. 

Descriptors:  'Water  reuse,  "Industrial  water  im- 
paired water  quality,  Waste  water  treatment,  Water 
pollution    sources,    Economic    feasibility     Water 
quality  control,  Chemicals. 
Identifiers:  Processing  requirements. 

Industry  will  be  recycling  much  of  its  process  water 
as  the  costs  of  purchasing  new  water  and  treatment 
of  wastewater  discharged  into  the  sewer  increase 
the  decision  to  recycle  process  water  depends 
principally  upon  the  quality  of  water  required  for 
the  process  and  how  seriously  the  water  is  affected 
by  the  process.  There  are  three  general  classifica- 
tions of  process  water:   (1)   High  quality  water 
which  is  not  seriously  affected  by  the  process  (2) 
low  quality  water  which  is  seriously  affected  by  the 
process   and  (3)  high  quality  water  which  is  seri- 
ously affected  by  the  process.  In  the  first  case,  costs 
ot  recycling  derive  mainly  from  the  need  to  allow 
some  blowoff  to  control  dissolved  solids  and  the 
need  to  remove  dissolved  chemicals  used  in  the 
recycling  process  before  releasing  water  to  the 
sewer.  In  the  second  case,  recycling  is  generally 
tavored  because  expensive  chemicals  are  used  in 
the  process  itself.  It  is  not  favored  in  the  third  case 
because  raising  used  water  to  the  very  high  stan- 
dards required  is  very  expensive.  In  all  cases  the 
decision  on  what  water  can  be  recycled  is  not 
casual     but    based    on    careful    evaluations    of 
processing  requirements.  (Dyer-Wisconsin) 
W71-13652 

3D.  Conservation  in  Domestic  and 
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PUBLIC  AND  INDUSTRIAL  WATER  SUPPLDIS 
OF  KENTUCKY,  1968-69, 

Geological  survey,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  06D 

W71-13829 


WASTEWATER  REUSE, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  05D 
W71-13871 


W71-13686 


SSK^AJSSir  WATER  SUPPLIES 

Geological  survey,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  06D 

W71-13829 


WASTEWATER  REUSE, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  05D. 
W71-13871 

3F.  Conservation  in  Agriculture 


WATER-THE  DEPARTMENT  OF  THE  INTERI- 
OR'S   SYSTEMATIC    MANAGEMENT    OF    A 

Department   of   the   Interior,    Washington     DC 

Water  Quality  and  Research. 

For  primary  bibliographic  entry  see  Field  03A 

W71-13189 


OPTIMAL      EMTRASEASONAL      IRRIGATION 
WATER  ALLOCATION, 

Montana     State     Univ.,     Bozeman.     Dept.     of 
Economics  and  Agricultural  Economics. 
For  primary  bibliographic  entry  see  Field  06A 
W71-13226 


STUDY  OF  THE  PARAMETERS  OF 
RADIOCOBALT  TRANSFER  IN  CONTINEN- 
TAL AQUATIC  AND  IRRIGATED 
ECOSYSTEMS,  tU 

Commissariat   a   I'Energie   Atomique,    Fontenay- 
aux-Roses  (France).  Centre  d 'Etudes  Nucleaires 
For  primary  bibliographic  entry  see  Field  05C 
W71-13381 


ANNUAL  REPORT,  1970-1971. 

Arizona  Univ.,  Tucson.  Environmental  Research 

Lab;  and  Arid  Lands  Research  Center,  Abu  Dhabi 

(Trucial  Oman). 

For  primary  bibliographic  entry  see  Field  021. 

W7 1-1 3569 


OMPARISON  OF  DEEP  AND  SHALLOW 
JN  TD.E  FOR  REDUCTION  OF  SOIL 
INITY  IN  IMPERIAL  VALLEY. 

ornia  Univ.,  Davis.  Dept  of  Water  Science. 
Robinson  and  J.  N.  Luthin. 
ornia  Agriculture,  Vol  21,  No  2,  February 
',p2-4.  1  fig,  4  tab. 

nptors:  *Saline  soils,  "Irrigation  effects, 
ne  water,  *Soil  management,  "Irrigation 
n,  Soil  conservation,  Irrigation  water,  Farm 
igement,  Flood  irrigation,  California,  Arid 
,  Crops,  Salts,  Leaching, 
ifiers:  "Salt  accumulation. 

is  salt  accumulation  resulting  from  high  saline 
tables  or  concentration  of  salts  from  irriga- 
yater  can  render  farmland  useless  for  growing 
In  one  experiment,  constant  flooding 
red  more  salt  per  time-unit  than  intermittent 
mg,  but  intermittent  flooding  removed  more 
er  volume  of  water  used.  In  another  experi- 
snallow  drain  tiles  were  installed  in  plots  and 
increased  the  rate  of  salt  removal  at  shallow 
eep  depths  with  intermittent  flooding,  and  at 
t  deep  depths  with  constant  flooding.  The 
were  located  on  heavy  clay  soil.  (Yensen- 
na) 
13592 


AND  USED  WATER  FOR  INDUSTRIAL 
S  -  WHERE  AND  WHEN, 

yotor  Co.,  Detroit,  Mich.  Facility  Environ- 
-ontrol  Section. 


SYSTEMS  ENGINEERING  FOR  URBAN  UTILI- 
TIES, 

Parsons,  Brinckerhoff,  Quade,  and  Douglas,  New 

York.  Advanced  Technology  Div. 

For  primary  bibliographic  entry  see  Field  06A 

W71-13975 


3E.  Conservation  in  Industry 


WASTES  FROM  BRITISH  PAPER  MILLS, 

Wiggins  Teape  Research  and  Development  Ltd 

Beaconsfield  (England). 

For  primary  bibliographic  entry  see  Field  05D 

W71-13420 


UTILIZATION  OF  PHOSPHATE  SLIMES, 

International     Minerals     and     Chemical     Con> 
Skokie.III.  v 

For  primary  bibliographic  entry  see  Field  05D 
W71-13517 


NEW  AND  USED  WATER  FOR   INDUSTRIAL 
NEEDS  -  WHERE  AND  WHEN, 

Ford  Motor  Co.,  Detroit,  Mich.  Facility  Environ- 
ment Control  Section. 

For  primary  bibliographic  entry  see  Field  03C 
W71-13652 


THE  OIL  AND  GAS  INDUSTRY  AND  WATER 
CONSERVATION, 

For  primary  bibliographic  entry  see  Field  05G. 


" £S™  aSS?  RESOURCES  PLANNING 

For  primary  bibliographic  entry  see  Field  06B 
W71-13579 


CONSERVATION  TECHNOLOGY  AND 

CAPITAL   FORMATION   IN   ARID   AGRICUL- 
TURE, 

Agro-Economic       Research      Centre,      Vallabh 

Vidyanagar  (India). 

N.  S.  Jodha. 

Annals  of  Arid  Zone,  Vol  9,  No  4    p  215-220 

December  1970.  2  tab,  7  ref. 

Descriptors:    "Arid   lands,    "Water   conservation 
Capital,  "Economic  efficiency,  "Agriculture   Ex- 
penditures, Economic  feasibility,  Dry  farming 
Identifiers:  "India. 

The  2  principal  problems  of  agriculture  in  the  arid 
zone  of  northwestern  Rajasthan  are  low  and  unsta- 
ble crop  (and  livestock)  production  and  rapid  natu- 
ral resource  depletion  due  to  unscientific  farming 
practices.  The  problem  of  production  variability  is 
directly  related  to  water  scarcity.  Many  water  con- 
servation methods  may  be  introduced  into  dry-land 
agriculture  such  as  shelterbelts  or  windbreaks 
bunding  (and  other  earthworks)  micro-wind- 
breaks, sand  dune  stabilization  and  range  reseed- 
mg.  Conservation  methods  will  not  only  stabilize 
water  supplies  but  also  counteract  resource  deple- 
tion processes  and  even  raise  the  productivity  of 
arid  lands.  These  improvements  may  therefore  in- 
crease farm  capital;  and  the  extent  to  which  conser- 
vation technology  is  practiced  in  a  region  may  be 
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an  indicator  of  the  rate  of  capital  formation. 
Analyses  of  both  public  and  private  expenditures  in 
India  for  these  improvements  indicate  that  virtually 
nothing  is  spent  in  either  sector.  This  may  have 
several  undesirable  ramifications:  ( 1 )  any  attempt 
to  increase  capital  formation  by  maintaining  the 
present  structure  of  Indian  agriculture  will  only 
lead  to  furthur  intensification  and  accelerate 
resource  depletion;  (2)  the  present  structure  of 
farm  capital,  devoid  of  conservation  methods, 
results  in  inefficient  utilization  of  water  and  any  in- 
crease in  water  supplies  will  only  result  in  greater 
use  inefficiencies;  (3)  any  attempt,  therefore,  to  in- 
crease capital  without  increasing  usable  moisture 
would  only  result  in  greater  underutilization  of 
farm  assets.  (Casey-Arizona) 
W71-13580 


WATER  STRESS  DURING  FLOWERING  OF 
COTTON, 

California  Univ.,  Davis.  Dept.  of  Water  Science. 
D.  W.  Grimes,  R.  J.  Miller,  and  L.  Dickens. 
California  Agriculture,  Vol  24,  No  3,  March  1970, 
p  4-6.  3  fig. 

Descriptors:  'Moisture  stress,  *Cotton,  *Drying, 
*Crop  production,  *Crop  response,  Water  require- 
ments, Crops,  Productivity. 

It  has  been  shown  that  a  period  of  mild  water  stress 
before  flowering  results  in  higher  cotton  produc- 
tion. In  these  experiments,  a  nine-day  period  of 
severe  water  stress  during  the  peak  flowering 
period  caused  a  more  greatly  reduced  yield  than 
earlier  or  later  periods  of  water  stress.  The  periods 
of  water  stress  were  long  enough  to  produce 
pronounced  leaf  wilting  nd  some  leaf  drop.  Neither 
boll  size  nor  lint  percentage  was  significantly  af- 
fected by  the  water-stress  treatments.  (Yensen- 
Arizona) 
W71-13587 


INSECTS  IN  COTTON  AS  AFFECTED  BY  IR- 
RIGATION AND  FERTILIZATION  PRACTICES, 

California  Univ.,  Davis.  Dept.  of  Water  Science; 
and  Department  of  Agriculture,  Shafter,  Calif.  Cot- 
ton Research  Station. 

T.  F.  Leigh,  D.  W.  Grimes,  H.  Yamada,  D.  Basset, 
and  J.  R.  Stockton. 

California  Agriculture,  Vol  24,  No  3,  p  12-14, 
March  1970.  4  fig,  3  tab. 

Descriptors:  'Irrigation  effects,  'Insect  control, 
♦Nitrogen,  'Irrigation,  'Farm  management,  Cot- 
ton, Irrigation  design,  Cultural  control,  Insects,  Ir- 
rigation efficiency,  Fertilizers,  Pest  control,  Crop 
response. 
Identifiers:  'True  Bugs,  'Mites. 

In  this  experimental  program,  cotton  plots  with  the 
highest  irrigation  frequency  and  the  highest 
nitrogen  level  had  strikingly  increased  levels  of 
lygus  bags.  Plots  with  lesser,  and  least  amounts  of 
irrigation  and  nitrogen  had  many  fewer  and  the 
least  amount  of  lygus,  respectively.  The  big-eyed 
bug  was  most  numerous  in  the  plots  with  infrequent 
irrigation  and  least  abundant  in  the  wetter  plots 
which  also  had  the  highest  lygus  counts.  Spider 
mites  were  found  most  abundantly  in  plots  with 
heavy  irrigation  and  moderate  amounts  of  added 
nitrogen.  Cotton  lint  yield  gains  resulting  from  the 
addition  of  nitrogen  occurred  only  at  the  lowest  ir- 
rigation level.  Increased  irrigation  improved  yield, 
but  the  very  wet  treatment  reduced  yield  at  all 
levels  of  nitrogen.  (Yensen-Arizona) 
W7I-13588 


A  COMPARISON  OF  DEEP  AND  SHALLOW 
DRAIN  TILE  FOR  REDUCTION  OF  SOIL 
SALINITY  IN  IMPERIAL  VALLEY. 

California  Univ.,  Davis.  Dept  of  Water  Science. 
For  primary  bibliographic  entry  see  Field  03C. 
W7I- 13592 


EFFECTS  OF  MOISTURE  STRESS  ON  THE 
MULTIPLICATION  AND  EXPANSION  OF 
CELLS  IN  LEAVES  OF  SUGAR  BEET, 

California  Univ.,  Berkeley.  Dept.  of  Soils  and  Plant 

Nutrition. 

For  primary  bibliographic  entry  see  Field  021. 

W71 -13602 


AN  EVALUATION  OF  SPRINKLER  IRRIGA- 
TION FOR  IMPERIAL  VALLEY, 

California  Univ.,  El  Centre  Imperial  Valley  Field 

Station. 

F.  E.  Robinson,  O.  D.  McCoy,  and  G.  F.  Worker, 

Jr. 

California  Agriculture,  Vol  21,  No  2,  February 

1967.  p  6-8. 

Descriptors:  'Sprinkler  irrigation,  'Irrigation 
ditches,  'Irrigation  efficiency,  'Irrigation  opera- 
tion and  maintenance,  'Crop  response.  Crop 
production,  Crops,  Furrow  irrigation. 

In  experiments  using  beds  of  carrots,  onions,  let- 
tuce, cabbage,  and  sugar  beets,  row  irrigation  was 
found  to  be  significantly  more  time-consuming  and 
to  use  considerably  more  water  than  sprinkler  ir- 
rigation. Sprinkling  produced  a  greater  percent  of 
seed  germination  and  a  higher  yield,  while  allowing 
greater  flexibility  in  bed  size  and  smape.  Cooling  of 
the  soil  and  removal  of  surface  salt  were  other  ad- 
vantages of  sprinkling,  and  it  was  found  that  less 
seed  was  required  to  be  sown.  (Yensen-Arizona) 
W71-13603 


WHO  GETS  THE  WATER, 

Nebraska  Univ.,  Lincoln.   Dept.  of  Agricultural 

Economics. 

C.  B.  Lewis,  and  A.  W.  Epp. 

Farm  Ranch  and  Home  Quarterly,  Summer,  1971. 

3  p. 

Descriptors:  'Nebraska,  'Water  allocation  (Pol- 
icy), 'Irrigation  efficiency,  'Direct  benefits,  'Al- 
falfa, 'Corn,  'Soybeans,  'Crop  response,  Stream- 
flow,  Decision  making,  Variable  costs,  Fixed  costs. 
Identifiers:  'Lower  Platte  Valley. 

Since  the  supply  of  surface  water  not  allocated  to  a 
specific  use  is  limited  and,  according  to  Nebraska 
law,  allocation  of  water  rights  is  permanent,  alter- 
native approaches  to  future  allocation  must  be 
analyzed.  The  Linwood  Unit  of  the  Lower  Platte 
Valley  was  studied.  Three  approaches  were  com- 
pared over  a  35-year  period:  ( 1 )  diversion  of 
needed  water  from  direct  stream  flow  for  10,500 
acres  with  few  seasonal  shortages,  (2)  diversion  of 
direct  stream  flow  for  21,000  acres  with  more 
seasonal  shortages,  and  (3)  allocation  of  direct 
stream  flow  to  3 1 ,500  acres  with  frequent  periods 
of  less  than  optimum  water  available.  The  only 
variation  in  the  production  cost  was  the  amount  of 
crop  harvested:  the  amount  decreased  with  in- 
creases in  the  number  of  acres  irrigated.  The 
returns  over  variable  costs  minus  fixed  costs 
showed  direct  benefits  for  the  area.  Net  benefits 
from  the  21,000  acre  project  were  the  highest. 
They  were  also  the  highest  when  benefits  were 
measured  by  considering  the  net  returns  to  the 
land.  Gross  returns,  however,  were  higher  for  the 
31,500  acre  project  indicating  that  benefits  to  the 
larger  area  might  be  considerably  higher  than  those 
to  the  smaller  (economic  multiplier  effects). 
W71-I3651 


USING  SOIL  FILTRATION  TO  REDUCE  POL- 
LUTION POTENTIAL  OF  LAGOON  EFFLUENT 
ENTERING  GROUND  WATER  SYSTEM, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13656 


FLOOD  PROTECTION  ON  CAYUGA  ISLAND 
AT  AND  IN  THE  VICINITY  OF  LITTLE  RIVER 
AND  CAYUGA  CREEK,  NIAGARA  COUNTY, 
NEW  YORK. 

Army  Engineer  District,  Buffalo,  N.Y. 


For  primary  bibliographic  entry  tee  Field  04A. 
W71-13876 


UTILIZATION  OF  WATER  IN   A  SEMI-A 
REGION, 

New  Mexico  Univ.,  University  Park.  Plaint  Br 
Experiment  Station. 
Dale  H.  Fuehring. 

Available  from  the  National  Technical  Infon 
Service  as  PB-203  491.  $3.00  in  paper  copy, 
in    microfiche.    New    Mexico    Water    Resou 
Research  Institute,  La  Cruces,  Completion  Rep  , 
June  1 97 1 ,  3  p.  OWRR  A-027-NMEX  ( I ). 

Descriptors:   'Arid   lands,   'Moisture   availabi  . 

Herbicides,        Crops,        Rainfall,        Agricult  I 

watersheds. 

Identifiers:  Propazine,  Atrazine. 

In  order  to  assess  the  value  for  dryland  croppin  i 
a  semi-arid  region  of  concentrating  rainfall  . 
means  of  micro-watersheds,  a  study  was  establis  i 
with  width  of  micro-watershed,  width  of  growj 
bed,  plant  population,  and  applied  level  of  nitro  i 
fertilizer  as  variables.  Due  to  very  low  rainfall,  li : 
water  was  available  for  concentration  and  yield  f 
winter  wheat  and  winter  barley  were  very  low  I 
were  decreased  with  increasing  amount  ■ 
watershed  area  (proportionately  less  of  a 
planted).  A  study  on  use  of  herbicides  indie; , 
propazine  and  atrazine  applied  on  the  waters  I 
areas  may  control  weeds  without  injury  to  crop- : 
was  concluded  that  the  first  year  results  of  i 
study  were  atypical  because  of  extreme  droui 
and  that  several  years  data  will  be  necessary  i 
order  to  sample  various  amounts  and  pattern? 
annual  rainfall  and  to  determine  the  cumulative 
fects. 
W71-13901 


MOVEMENT  AND  PASTORAL  NOMADISM 
TENTATIVE  MODEL, 

Air  Force  Academy,  Colorado  Springs,  Colo.  D< 

of  Geography. 

For  primary  bibliographic  entry  see  Field  06G. 

W71-13904 


EFFECT   OF   ROW    GRADES   AND  TTLLA' 
SYSTEMS  ON  SOIL  AND  WATER  LOSSES, 

Agricultural  Research  Service,  Ames,  Iowa.  5 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-13911 


EFFECTS    OF    GROUND-WATER    DEVELC 

MENT     ON     THE     WATER     REGIME 

PARADISE   VALLEY,   HUMBOLDT  COUNT 

NEVADA,       1948-68,      AND      HYDROLOG 

RECONNAISSANCE     OF     THE     TRIBUTA1 

AREAS, 

Geological  Survey,  Carson  City,  Nev. 

For  primary  bibliographic  entry  see  Field  04B. 

W71-13934 


WATER  RESOURCES  PLANNING  MODEL, 

Technical  Note), 

Commonwealth  Scientific  and  Industrial  Reseat 

Organization,    Melbourne    (Australia).    Div. 

Building  Research. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-13977 

04.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  of  Water  on  the 
Surface 


THE    FORMATION    OF    PLANT    AGGREG 
TIONS  ON  THE  ASH  TIP  OF  THE  SOUTH  KU 
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iSSK  STATE  REGIONAL  ELECTRIC  POWER 

,ANT     IN      DIFFERENT      EXPERIMENTAL 

iRIANTS, 

r  primary  bibliographic  entry  see  Field  021. 

71-13136 


IE  VEGETATION  OF  THE  ONON  RIVER 
LLEY  (IN  THE  SOUTHEASTERN  TRANS- 
IKAL), 

M.Zarubin. 

Biol-Geogr  Nauch-Issled  Inst  Irkutsk  Univ  23 
:  97-103.  1969.  (Translated  from  Ref  Zh  Biol 
'0,No.7V583.). 

ntifiers:  Apple-D,  Bird,  Cherry-D,  Grasses-M, 
vthorn-D,  Onon,  River,  Sedges-M,  Transbaikal 
5R,  Valley,  Vegetation,  Willow-D. 

Onon  River  starts  in  the  Mongolian  People's 
mblic  in  the  Khentei  Range.  The  floodplain 
th  averages  3. 5-5 km.  The  islands  and  the  flood- 
n  near  the  river  channel  are  associated  with 
ibby  thickets  of  different  species  of  willow,  Eu- 
:an  birdcherry,  hawthorn,  and  apple;  the  open 
is  have  associations  of  reedgrass,  wildrye,  and 
tgrass.  The  ridges  have  growths  of  Poa 
yoides  and  Koeleria;  in  shallow  sinkholes  there 
:lumps  of  foxtail  and  sweetgrass;  in  shallow  gul- 
there  are  different  species  of  sedge.  The  central 
of  the  floodplain  is  mostly  plowed  up,  but  on 
n  areas  there  are  wildrye  and  Agrostis  trinii. 
iide  of  populated  places,  hard  sedge  steppe  as- 
itions  of  mixed  herbage  turning  to  steppe 
ominate.  Bogs  near  the  terraces  have  aggrega- 
l  of  Carex  schmidtii.  Also  found  are  halophytic 
ints  of  true  and  bog  meadows  (barley,  al- 
rass,  and  others).-Copyright  1971,  Biological 
racts,  Inc. 
-13137 


ROLES  OF  SPARTINA  SPECIES  IN  NEW 
LAND, 

irtment  of  Agriculture,  Mosgiel  (New  Zea- 
Invermay  Agricultural  Research  Center. 
Bascand. 

icol  Soc  Proc.  17.  33-40.  Illus.  1970. 
ifiers:  Fore,  New-Zealand,  Productivity,  Pro- 
m,  Shore,  Spartina-Alterniflora-M,  Spartina- 
>artina-Townsendii-M,  Species. 

distribution  and  rates  of  spread  of  different 
:h  forms  of  S.  townsendii  and  of  S.  alterniflora 
w  Zealand  are  discussed  and  rates  of  sedimen- 
measured  in  Spartina  plantations  in 
iland  are  compared  with  those  recorded  in 
land  and  in  England.  Gross  productivities  of 
itions  in  Northland  are  compared  with  En- 
md  American  data  and  problems  associated 
oreshore  protection  are  considered.  Spartina 
oubtedly  a  valuable  plant  aid  to  land  reclama- 
>ut  its  introduction  to  new  areas  should  take 
ccount  both  alternative  uses  of  aquatic  en- 
nents  and  problems  arising  from  its  uncon- 
I  spread-Copyright  1971,  Biological  Ab- 
i,  Inc. 
13139 


APPLICATION  OF  THE  DSDT  HYBRID 
•UTER  METHOD  TO  WATER 
URCES  PROBLEMS, 

mia  Univ.,  Los  Angeles.  School  of  Engineer- 

I  Applied  Science. 

imary  bibliographic  entry  see  Field  06A 

3151 


>F  WATER  TEMPERATURE  STUDY  TO 
E  SEEPAGE  PATHS, 

3f  Engineers,  Baltimore,  Md. 

mary  bibliographic  entry  see  Field  08D. 

3 156 


F  MONTE  CARLO  TECHNIQUES  IN  THE 
N I  AND  OPERATION  OF  A  MULTIPUR- 
IESERVOIR  SYSTEM, 

nia  Univ.,  Los  Angeles.  School  of  Engineer- 
Applied  Science. 


For  primary  bibliographic  entry  see  Field  06A 
W71-13224 


A  RIVER  AS  A  CHEMICAL  REACTOR, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13272 


AN  EVOLUTIONARY  RIVER  MODEL  VIA  ON- 
LINE SYSTEM  DDENTDJICATION, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13277 


AN  EVOLUTIONARY  RIVER  MODEL  VIA 
CONTINUOUS  ON-LINE  SYSTEM  DDENTIFI- 
CATION, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13278 


A  STUDY  OF  A  WATER  POLLUTION  CON- 
TROL SYSTEM  TO  MAINTAIN  THE  DIS- 
SOLVED OXYGEN  STANDARD, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13279 


DEVELOPMENT  OF  A  WATER  QUALITY 
CONTROL  STRATEGY  FOR  RIVERS  AND 
ESTUARIES  USING  HYBRID  COMPUTER 
MODELING  TECHNIQUES, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13280 


PREDICTION  ERROR  OF  REGRESSION  ESTI- 
MATES OF  STREAMFLOW  CHARAC- 
TERISTICS AT  UNGAGED  SITES, 

Geological  Survey,  Arlington,  Va. 

For  primary  bibliographic  entry  see  Field  02E 

W71-13454 


CARRYOVER      STORAGE      REQUIREMENTS 
FOR  RESERVOIR  DESIGN  IN  MISSOURI. 

Geological  Survey,  Rolla,  Mo.,  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  08A 

W71-13505 


FLOOD  PLAIN  INFORMATION,  TINKER  AND 
CARVIN  CREEKS,  ROANOKE,  VIRGINIA. 

Corps  of  Engineers,  Wilmington,  N.C. 

Army  Corps  of  Engineers  Flood  Plain  Report,  Oc- 
tober 1970.  42  p,  13  fig,  29  plate,  14  tab. 

Descriptors:  *FIoods,  *Flood  damage,  *Flood 
plains,  *  Virginia,  Long-term  planning,  Historic 
flood,  Overflow,  Design  flood,  Regional  flood, 
Land  use,  Project  planning,  Flood  forecasting, 
Flood  protection. 

Identifiers:  Tinker  Creek  (Va),  Carvin  Creek  (Va), 
Intermediate  regional  flood,  Standard  project 
flood. 

A  summary  of  the  flood  situation  at  Roanoke,  Vir- 
ginia is  given  to  aid  in  planning  for  the  solution  of 
local  flood  problems  and  in  the  best  utilization  of 
land  subject  to  overflow.  The  report  covers  two 
phases;  first,  it  presents  a  record  of  the  largest 
known  floods  on  Tinker  and  Carvin  Creeks,  and 
second,  it  describes  the  effects  of  probable  future 
Intermediate  Regional  Floods  and  Standard  Project 
Floods.  Maps,  Profiles,  and  cross  sections  illustrate 
depths  of  probable  flooding,  either  by  recurrence 
of  the  largest  known  floods  or  by  occurrence  of  the 
Intermediate  Regional  or  Standard  Project  Flood  at 
specific  locations.  Such  data  allows  for  design  of 
building  floor  levels  to  avoid  flood  damage  or  with 
recognition  of  hazard's  being  taken.  The  August 
1940  flood  is  the  greatest  of  record.  Other  floods 


occurred  in  August  1939,  July  1947,  August  1961 
and  July  1962.  Water  velocities  during  a  major 
flood  on  the  streams  studied  range  up  to  20  ft  per 
sec  in  the  channels;  velocities  on  the  flood  plain 
vary  widely  but  generally  do  not  exceed  5  ft  sec. 
Velocities  that  would  occur  in  the  intermediate  re- 
gional and  standard  project  Floods  would  be  ex- 
Y,V%fy  dan6erous  to  life  and  property.  (Land- 
USGS) 
W71-13510 


PROSPECTS  FOR  COTTONWOOD  UTILIZA- 
TION  IN  ARIZONA, 

Rocky  Mountain   Forest  and  Range   Experiment 
Station,  Flagstaff,  Ariz.;  and  Arizona  Univ.,  Tuc- 
son. Dept.  of  Watershed  Management. 
R.  L.  Barger  and  P.  L.  Ffolliott. 
Progressive  Agriculture  in  Arizona,  Vol  23  No  3  p 
14-16,  May-June,  1971.  1  fig,  12  ref. 

Descriptors:  *Cottonwoods,  *Phreatophytes, 
*Anzona,  Pulp  and  paper  industry,  Land  manage- 
ment, Trees. 

Cottonwood  is  found  in  narrow  stringers  along 
many  of  the  drainages  in  Arizona,  occasionally 
forming  broad  river-bottom  groves.  As  part  of  on- 
going water  supply  improvement  measures,  Cot- 
tonwoods  and  other  phreatophytes  have  been 
removed  or  thinned  in  many  areas.  With  minor  ex- 
ceptions, the  timber  cut  has  not  been  utilized.  Cot- 
tonwood is  a  lower  density  native  hardwood  with 
many  superior  qualities.  Potential  commercial  uses 
including  crating,  boxes  and  pallets,  wood  shavings 
for  agricultural  use,  plywood  veneer,  chemical  pulp 
and  possibly  as  a  livestock  feed  supplement.  The 
most  promising  uses  are  in  pulpwood  and  box  and 
pallet  manufacture.  Cotgnwood  can  substitute  for 
Aspen  in  pulping,  and  the  industry  is  large  enough 
to  be  relatively  unaffected  by  fluctuations  in 
supply.  BECAUSE  OF  ITS  INEVITABLY  UN- 
CERTAIN SUPPLY,  ITS  USE  IN  SAWMILLS 
SHOULD  BE  AUXILIARY  TO  MILL  OPERA- 
TIONS BASED  ON  OTHER  SPECIES.  (Casey- 
Arizona) 
W7 1-1 3600 


A  NOTE  ON  THE  FIRST  EMPTINESS  TIME  OF 
AN  INFINITE  RESERVOIR  WITH  INPUTS 
FORMING  A  MARKOV  CHAIN, 

Carnegie-Mellon  Univ.,  Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  06A 

W71-13779 


FLOOD  FREQUENCY  ESTIMATING 

TECHNIQUES  FOR  SMALL  WATERSHEDS, 

Hydrocomp  International,  Palo  Alto,  Calif. 
For  primary  bibliographic  entry  see  Field  06A 
W71-13781 


HYDROLOGIC  RELATIONSHIPS  IN  A 
COND7EROUS  FOREST, 

Maine  Univ.,  Orono.  Forest  Resources. 

Charles  E.  Schomaker. 

Completion  Report,  June  1971.  3  p,  1  ref  OWRR 

A-012-ME(2). 

Descriptors:  *  Forest  hydrology,  Interception, 
Forest  litter,  Precipitation,  Soil  moisture  depletion, 
Microclimate,  Maine. 

The  purpose  was  to  determine  the  total  effect  of  a 
mixed  coniferous  forest  stand  on  the  distribution  of 
the  precipitation  falling  upon  it.  Such  information 
would  be  useful  in  making  sound  forest  land 
management  decisions  beneficial  from  a  water 
resource  and  ecological  point  of  view.  Measure- 
ments of  total  precipitation  (outside  the  stand), 
throughfall,  stemflow,  litter  interception,  soil 
moisture  fluctuations,  and  groundwater  changes 
were  made  during  all  or  part  of  a  two-year  period 
ending  June,  1971.  Some  microclimatic  measure- 
ments were  also  collected.  Results  available  esti- 
mate an  average  interception  value  by  the  forest 
canopy  of  16  percent  during  the  summer  period. 
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Deducted  from  these  losses  would  be  stemflow 
which  is  estimated  as  1  to  2  percent  of  the  gross 
rainfall  for  the  stand  as  a  whole.  Stemflow  varied 
according  to  tree  species  being  almost  negligible 
for  spruce  and  about  3  percent  of  the  gross  rainfall 
for  white  pine.  Interception  losses  by  the  organic 
layer  on  the  forest  floor  is  often  not  considered  by 
hydrologists  but  data  collected  here  estimate  losses 
of  16  percent,  equal  to  or  slightly  greater  than 
canopy  interception  losses. 
W71-13803 


FLOOD  PLAIN  INFORMATION,  LITTLE 
KANAWHA  RIVER,  GRANTSVrLLE,  WEST 
VIRGINIA. 

Corps  of  Engineers,  Huntington,  W  Va. 

Army  Corps  of  Engineers  Flood  Plain  Report, 
January  1970.41  p,  9  fig,  10  plate,  8  tab. 

Descriptors:  *Floods,  'Flood  damage,  *Flood 
plains,  *West  Virginia,  Historic  flood,  Land  use, 
Overflow,  Design  floods,  Flood  forecasting,  Stream 
gages,  Regional  flood,  River  basin  development. 
Identifiers:  Little  Kanawha  River  (W  Va),  Inter- 
mediate regional  flood,  Standard  project  flood. 

As  an  aid  to  solving  flood  problems  and  planning 
the  best  utilization  of  land  subject  to  flooding,  an 
analysis  is  made  and  a  summary  is  given  based  on 
hydrologic  information  for  the  Little  Kanawha 
River  basin  in  the  vicinity  of  Grantsville,  West  Vir- 
ginia. All  the  business  section  and  a  large  part  of 
the  residential  section  are  situated  near  the  con- 
fluence of  Philip  Run,  Simon  Run  and  the  river,  an 
area  which  is  the  hardest  hit  by  flooding.  A  USGS 
stream  gaging  station  maintained  at  Grantsville 
since  October  1928  provides  a  40-year  record  of 
river  heights.  The  greatest  flood  of  record  occurred 
in  the  area  in  March  1967  and  crested  about  a  foot 
higher  than  the  1939  flood,  the  second  highest  of 
record.  Other  large  floods  occurred  in  1918  and 
1926.  Flood  season  is  late  winter  and  early  spring, 
but  local  storms  commonly  occur  any  time  on  the 
smaller  streams  with  their  steep  grades  and  the 
rugged  terrain  that  prevails.  Duration  of  floods  is 
relatively  short.  The  1967  flood  had  a  maximum 
rate  of  rise  of  about  1 .4  ft  per  hr  and  the  river  was 
out  of  banks  for  about  80  hr.  (Lang-USGS) 
W71-13830 


DRAINAGE  AREA  OF  LOUISIANA  STREAMS, 

Geological    Survey,    Baton    Rouge,    La.    Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-13848 


PROBLEMS  IN  THE  TRANSFORMATION  OF 

RIVER    SYSTEMS    (Problemy    preobrazovaniya 

rechnykh  sistem), 

S.  L.  Vendrov. 

Gidrometeoizdat,  Leningrad,  1970.  236  p. 

Descriptors:  'Water  resources,  'Water  resources 
development,  'River  systems,  'Water  management 
(Applied),  'River  regulation,  Water  utilization, 
Routing,  Reservoirs,  Reservoir  construction,  Water 
quality,  Water  storage,  Water  supply,  Water  pollu- 
tion, Waste  water  (Pollution),  Waste  water 
disposal,  Streamflow,  Estuaries,  Lakes,  Valleys, 
Bodies  of  water. 
Identifiers:  'USSR,  Hydrographic  network. 

This  two-part  monograph  is  devoted  to  a  general 
discussion  of  the  water  resources  of  the  USSR  and 
to  an  examination  of  recent  transformations  of  a 
number  of  river  systems  in  the  country.  The 
management  of  Soviet  water  resources  is  viewed  as 
a  vital  national  issue,  stemming  from  ( 1 )  the 
uneven  distribution  of  water  in  place  and  time;  (2) 
the  needs  of  a  rapidly  growing  population  for  water 
supplies,  waste  disposal,  and  clean  waters;  (3)  the 
increased  industrial,  domestic,  and  agricultural  pol- 
lution of  surface-  and  groundwaters;  and  (4)  the 
often  uncoordinated  utilization  of  water  resources 
by  various  branches  of  the  national  economy.  The 


consequences  of  constructing  new  reservoirs  and 
dams  and  of  intensifying  the  degree  of  development 
of  major  channel  and  streamflow  regulation  are 
analyzed  to  determine  their  effect  on  the  develop- 
ment of  the  hydrographic  network  and  to  find  more 
suitable  means  of  manipulating  the  natural  water 
system.  The  solution  to  the  problem  of  reconstruct- 
ing the  hydrographic  network  of  the  USSR  on  a  re- 
gional and  national  basis  calls  for  greater  attention 
to  applications  of  science  and  technology  and  for 
more  intensive  scientific  research  as  a  major  instru- 
ment of  water  management.  The  text  is  designed 
for  use  by  hydrologists,  hydraulic  engineers,  cli- 
matologists,  geographers,  and  other  specialists  en- 
gaged in  a  study  of  the  rational  and  balanced  use  of 
water  resources.  (Josefson-USGS) 
W71-13862 


FORECASTING  THE  RUNOFF  OF  THE 
YENISEY  RIVER  AT  KYZYL  FOR  A  SPRING- 
SUMMER  PERIOD  (Prognoz  stoka  r.  Yenisey  u  g. 
Kyzyl  za  vesenne-letniy  period), 

Moscow  State  Univ.  (USSR).  Chair  of  Hydrology. 
V.  N.  Busarov. 

Vestnik  Moskovskogo  Universiteta,  Seriya  5, 
Geografiya,  No  3,  p  112-114,  May-June  1971.  1 
fig,  2  tab,  5  ref. 

Descriptors:  'Runoff,  'Runoff  forecasting,  'Snow- 
melt,  Seasonal,  Precipitation  (Atmospheric),  An- 
tecedent precipitation,  Orography,  Air  tempera- 
ture, Correlation  analysis. 

Identifiers:  'USSR,  Tuva  ASSR,  Yenisey  River, 
Kyzyl,  Correlation  coefficient. 

The  preparation  of  a  reliable  long  range  forecast  of 
spring-summer  runoff  on  rivers  in  mountain  basins 
is  complicated  by  the  absence  of  a  dense  network 
of  meteorological  stations  and  by  the  difficulty  of 
calculating  snow  storage  in  upper  parts  of  the  basin 
by  measurement  of  temperature  gradients  and 
precipitation.  To  develop  techniques  for  forecast- 
ing the  unregulated  runoff  of  the  Upper  Yenisey 
River  near  Kyzyl  (Tuva  ASSR)  for  the  period 
April-August,  a  snow-storage  index  was  calculated, 
based  on  the  correlation  between  the  volume  of  ru- 
noff for  the  period  and  the  modular  coefficient  of 
winter  precipitation  for  four  meteorological  sta- 
tions for  the  antecedent  period  October-April.  A 
second  variable— winter  air  temperature-was  used 
to  compensate  for  the  inaccurate  determination  of 
snow  storage  based  on  precipitation  data.  An  in- 
verse relationship  was  established  between  the 
winter  temperatures  and  the  spring-summer  runoff. 
The  coefficient  of  correlation  was  0.77.  A  forecast 
of  April  runoff  may  be  prepared  on  April  1  on  the 
basis  of  the  predicted  precipitation.  The  procedure 
examined  may  be  used  for  predictions  up  to  6 
months.  (Josefson-USGS) 
W71-13869 


SPRING  CREEK  CHANNEL  IMPROVEMENT 
(LOCAL  FLOOD  PROTECTION  PROJECT), 
SPRINGDALE,  ARKANSAS. 

Corps  of  Engineers,  Tulsa,  Okla.  Tulsa  District. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  744-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  Draft  environmental  state- 
ment, 10  March  1 97 1.9  p. 

Descriptors:    'Channel    improvement,    'Environ- 
mental impact,  'Flood  control  relocation. 
Identifiers:    'Environmental    surveys,    'Arkansas, 
'Environmental   impact  statements,   'Springdale, 
Arkansas. 

The  Spring  Creek  project  will  be  located  in 
Washington  County,  Arkansas,  and  extend  through 
the  urban  area  of  Springdale,  Arkansas.  Principal 
features  of  the  plan  are  channel  straightening  and 
enlargement  of  about  9,000  feet  of  Spring  Creek  to 
provide  flood  protection  against  a  50-year  frequen- 
cy flood  for  the  city  of  Springdale,  Arkansas.  One 
railway  bridge  and  two  street  bridges  will  be 
replaced  by  new  bridges.  Three  additional  street 
bridges  will  be  replaced  by  the  concrete  box  chan- 


nel, and  another  three  street  bridge*  will* 
removed.  The  project  right-of-way  will  requir  1 
acres  of  land.  Powerlines,  telephone  1  i 
pipelines,  and  sanitary  sewerlines  within  the  pr<  a 
area  will  require  suitable  relocation.  Some  sele<  i 
clearing  within  construction  limits  will  be  nea  1 

VI- 
W71-13875 


FLOOD  PROTECTION  ON  CAYUGA  ISL/ D 
AT  AND  IN  THE  VICINITY  OF  LITTLE  RI<  I 
AND  CAYUGA  CREEK,  NIAGARA  COUr< ', 
NEW  YORK. 

Army  Engineer  District,  Buffalo,  N.Y. 

Available  from  the  National  Technical  Informs  ■ 
Service  as  PB-198  745-D,  $3.00  in  paper  c /, 
$0.95  in  microfiche.  Draft  environmental  si> 
ment,  4  Feb,  1971.  3  p. 

Descriptors:  'Rood  control,  'Environmental 
pact,  'Storm  drains,  Sewers  sedimentation,  In  l- 
tion,  Reservoirs. 

Identifiers:  'Environmental  surveys,  'New  Y  . 
Storm  sewers,  Environmental  impact  state  mt . 
•Niagara  Falls,  New  York. 

The  proposed  Brantley  Project-a  dam  and  re  • 
voir  development-is  on  the  Pecos  River  in  E ) 
County  about  20  miles  upstream  from  Carls' . 
New    Mexico.   The    development   would   pro  : 
replacement  irrigation  storage  for  the  McMin 
Reservoir  which  is  losing  its  effectiveness  bee;  I 
of  sediment  accumulation.  The  plan  of  deve 
ment  for  the  project  consists  of  the  constructio  I 
Brantley  Dam  and  associated  reaction  and  fish  i 
wildlife  facilities.  The  reservoir  would  have  a  1 1 
capacity  of  520,000  acre-feet.  There  will  be  ar  • 
undation  of  some  productive  lands  and  wile 
habitat.  The  project  would  displace  about  15  f;  ■ 
lies  and  require  purchase  of  59  sets  of  impn 
merits  such   as  residential   buildings,  farmste  . 
windmills,  and  irrigation  pumps  and  ponds, 
reservoir  would  inundate  Major  Johnson  Spring  1 
historic  locale  in  the  area.  These  springs  playec  1 
important  part  in  the  early  history  of  the  area. 
W71-13876 


NORTH     NASHUA     RIVER     CHANNEL 
PROVEMENT,  FTTCHBURG,  M  • 

SACHUSETTS. 

Corps  of  Engineers,  Waltham,  Mass.  New  Engl  I 
Div. 

Available  from  the  National  Technical  Informal  1 
Service  as  PB-198  701-D,  $3.00  in  paper  cc 
$0.95  in  microfiche.  Draft  environmental  st 
ment,  14  April  1971.  3  p. 

Descriptors:    'Channel    improvement,    'Envir 

mental  impact,  'Streamflow,  'Rivers,  River  regi 

tion. 

Identifiers:       'Environmental      surveys,      *W 

sachusetts,  Crib  walls,  'Fitchburg,  Mass.,  *Nc 

Nashua  River,  'Environmental  impact  statemen 

The  proposed  project  is  on  the  North  Nashua  Ri 
near  Fitchburg,  Massachusetts  and  extends  v 
the  river  for  a  distance  of  about  five  miles.  Ab 
1937,  work  was  done  under  a  Work  Relief  Proj 
to  improve  conditions  in  that  reach  of  the  river, ; 
consisted  mainly  of  installation  of  cribs  and  w; 
and  placement  of  grouted  rip-rap,  works  whi 
over  the  years,  have  deteriorated  extensively.  1 
project  proposes  rehabilitation  and/or  reconstr 
tion  of  those  walls,  cribs  and  grouted  rip-rap.  In 
dition,  new  work  will  be  accomplished  consistinj 
channel  excavation  for  a  distance  of  about  2,( 
feet  (about  20,000  cubic  yards),  and  removal 
channel  obstructions  and  depositions.  Rehabil 
tion  and/or  reconstruction  of  the  extensiv 
deteriorated  cribs  and  walls  and  related  facili' 
will  improve  the  physical  appearance  of  this  url 
area  as  well  as  control  river  flow.  No  adverse 
fee  is  are  anticipated. 
W71-I3877 


4X0NVILLE  LOCAL  PROTECTION 

RAMINGH AM,  MASS. 

orps  of  Engineers,  Waltham,  Mass.  New  England 

iv. 

vailable  from  the  National  Technical  Information 
rvice  as  PB  198  702-D,  $3.00  in  paper  copy, 
1.95  in  microfiche.  Draft  environmental  state- 
:nt,  1 4  April  1971.  3  p. 

:scriptors:  'Environmental  impact,  *Flood  con- 
il,  *Dikes,  *Levees,  Sedimentation,  Flood  gates 
mping  plants. 

:nufiers:  *Massachusetts,  Pumping  stations, 
axonville,  Massachusetts,  *Environmental  im- 
:t  statements. 

e  proposed  project  for  Saxonville,  Mas- 
husetts  is  designed  to  prevent  flooding  by  the 
lbury  River  of  the  important  facilities  and 
nes  in  the  area.  2,900  feet  of  earth  dike,  750  feet 
concrete  floodwalls,  a  vehicular  flood  gate  a 
road  stoplog  structure  and  a  pumping  station 
proposed.  In  addition,  a  1200-foot  long  section 
he  nver  channel  will  be  straightened.  In  this 
iner,  flood  waters  will  be  controlled  and  con- 
ed. The  existing  environment  is  generally  man- 
le  consisting  of  factories  and  similar  structures 
construction  will  result  in  a  temporary  turbidi- 
i  the  nver.  Some  vegetation  in  the  improvement 
i  will  be  destroyed. 
1-13878 
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?*-7 Li        T,he  caPacity  of  the  lake  would  be 
167,500  acre-feet,  of  which  75,200  acre-feet  would 
be  allocated  to  flood  control,  74,900  acre-feet  to 
water  conservation,  and  17,400  acre-feet  for  inac- 
tive storage.  The  conservation  storage  would  pro- 
vide a  dependable  yield  of  16.2  m.g.d.  Approxi- 
mately 1 1,700  acres  of  land  would  be  involved  in 
the   acquisition   program   for   the   reservoir    The 
drainage  area  above  the  damsite  is  235  square 
miles    The  plan  of  development  currently  under 
consideration  and  being  coordinated  with  others 
concerned  would  provide  for  full  utilization  of  the 
stream  yield.  Consequently,  the  damsite  would  be 
adjusted  upstream  about  one  mile  and  the  height  of 
the  dam  raised  one  foot.  With  an  increase  in  flood 
control  and  a  greatly  reduced  inactive  storage  the 
resulting  conservation  storage  will  be  about  double 
that  in  the  authorizing  document.  An  increase  of 
approximately  5,400  acres  of  land  is  involved  in  the 
acquisition  program  currently  being  formulated 
The  drainage  area  of  234  square  miles  would  pro- 
vide a  dependable  yield  of  6  m.g.d.  greater  than  the 
authorized  project 
W71-13880 


PROBLEMS   IN   DEVELOPING   A   NATIONAL 
FLOOD-PROTECTION  POLICY, 

For  primary  bibliographic  entry  see  Field  06B 
W71-13889 


wide  variety  of  wells  and  aquifers.  By  means  of 
stimulation,  additional  production  can  be  obtained 
from  existing  facilities,  the  investment  cost  per  unit 
production  can  be  reduced,  and  the  energy  cost  for 
lifting  can  likewise  be  reduced.  These  conclusions 
apply,  regardless  of  whether  the  well  is  new  or  old 
or  has  been  stimulated  before.  On  the  basis  of  these 
results  it  is  recommended  that  serious  considera- 
tion be  given  to  the  possibilities  of  well  stimulation 
in  each  case  before  a  new  well  is  constructed   be- 
fore   a    proposed    well    field    is    abandoned    as 
uneconomical,  before  a  newly  constructed  well  is 
abandoned  as  being  too  low  in  production,  and  be- 
fore an  unsatisfactory  old  well  is  abandoned  or  sub- 
jected to  drastic  reconstruction.  Water  well  stimu- 
lation should  also  be  carefully  evaluated  for  exist- 
ing well  fields  where  there  may  be  a  possibility  of 
advantageously  producing  the  desired  total  produc- 
tion more  efficiently  from  a  smaller  number  of 
wells,  thus  achieving  lower  capital  investment  and 
maintenance  costs.  (Campbell-NWWA) 
W71-13710 


GEOLOGY  AND  WATER  WELL  CONSTRUC- 

Geological  Survey,  Norman,  Okla.  Ground  Water 

Branch. 

For  primary  bibliographic  entry  see  Field  08A. 


■SON  HARBOR,  NEW  YORK,  1968  PRO- 
T  MODIFICATION. 

y  Engineer  District,  Buffalo,  N.Y. 

lable  from  the  National  Technical  Information 
ice  as  PB-198  708,  $3.00  in  paper  copy,  $0.95 
icrofiche.  Draft  environmental  statement,  22 
21, 1971.  3  p. 

riptors:  *EnvironmentaI  impact,  'Channel  im- 
minent, 'Dredging,  'Harbors,  'Ships, 
lfiers:  'Environmental  surveys,  'Environmen- 
ipact  statements,  'Wilson,  New  York. 

Jject  description.  The  1968  project  modifica- 
provides  for  dredging  of  a  6-foot  channel 
gn  Tuscarora  Bay  for  the  benefit  of  small-boat 
:.  Under  an  earlier  modification,  the  Federal 
nment  has  built  jetties  in  Lake  Ontario  at  the 
1  of  the  bay  and  dredged  an  entrance  channel 
deep  from  Lake  Onatario,  between  the  jetties 
ito  the  lower  end  of  the  bay.  The  1 968  modifi- 
i  joins  the  present  channel  and  extends  to  the 
end  of  the  bay.  The  extension  is  planned  in 
ction  with  state  park  development  in  the 

13879 


)RADO  LAKE,  KANSAS,  PROJECT 
of  Engineers,  Tulsa,  Okla.  Tulsa  District. 

ble  from  the  National  Technical  Information 
:  as  PB-198  732,  $3.00  in  paper  copy,  $0.95 
rofiche.  Draft  environmental  statement  21 
71.  27  p. 

Mors:  'Dams,  'Reservoirs,  'Environmental 
,  Flood  control,  Lakes,  Kansas,  Water 
Relocation,  Recreation. 
ers:  'Environmental  surveys,  Construction 
omental  impact  statements,  *E1  Dorado' 
.  Walnut  River,  El  Dorado  Lake,  'Endan- 
pecies,  Prarie  chickens. 

description.  The  authorized  El  Dorado 
HI  be  located  on  Walnut  River  in  Butler 
.  Kansas  near  the  city  of  El  Dorado  The 
purposes  are  flood  control,  water  supply 
uahty  control,  and  recreation.  The  project 
norized  by  the  flood  control  Act  of  1965 
-aw  89-298,  89th  Congress  and  is  presently 
ostautnonzation  planning  stage  with  a  B/C 
113.  The  dam  at  river  mile  98.0  would  be 
mately  9,650  feet  long,  including  the  spill- 
Ji  a  maximum  height  above  the  streambed 


COMPUTER    METHODOLOGY    AND    WATER 
RESOURCE  DEVELOPMENT, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 
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SYSTEMS      ENGINEERING       AND      WATER 
RESOURCES  DM  SOUTHERN  NEVADA 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

For  primary  bibliographic  entry  see  Field  06A 

W71-13213 


A  DEVICE  FOR  MEASURING  DOWN-HOLE 
PRESSURES  AND  FOR  SAMPLING  FLUIDS  IN 
GEOTHERMAL  WELLS, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07B 

W71-13457 


A  DEVICE  FOR  COLLECTING  DOWN-HOLE 
WATER  AND  GAS  SAMPLES  IN  GEOTHER- 
MAL WELLS, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  07B 

W71-13458 


EFFECTS  OF  STIMULATION  ON  WELL 
OPERATING  COSTS  AND  ITS  PERFORMANCE 
ON  OLD  AND  NEW  WELLS, 

Koenig  (Louis)  Research,  Inc.,  San  Antonio,  Tex. 
Louis  Koenig. 

Journal  of  American  Water  Works  Association 
Vol.  52,  No.  12,  p.  1499-1512,  December,  1960  3 
fig.,  10tab.,4ref. 

Descriptors:  'Water  wells,  'Aquifer  charac- 
teristics, Groundwater,  Wells,  Specific  capacity  In- 
jection wells. 

Identifiers:  'Aquifer  stimulation,  Well  operating 
costs.  Old  and  new  well  performance,  Power  costs 
Unit  cost  ratios. 

The  general  conclusion  drawn  is  that  water  well 
stimulation  is  a  successful  means  of  reducing  lifting 
cost  and  that  money  spent  on  well  treatment  shows 
a  comparatively  high  rate  of  return  in  reduced 
operating  costs.  In  this  article,  it  has  been  demon- 
strated that  water  well  stimulation  is  a  technically 
and  economically  feasible  practice  applicable  to  a 


METHANE  GAS  IN  WATER  WELLS, 

Bates  Coll.,  Lewiston,  Me.  Dept.  of  Geology  and 
Biology.  bJ 

L.  W.  Fisher,  and  W.  H.  Sauyer,  Jr 
Science,  Vol.  113,  No.  1,  p.  7-8,  January  5,  1951   2 
fig,  1  tab,  1  ref. 


wells,       Groundwater, 


Descriptors:        'Water 

'Methane  gas,  Maine. 

Identifiers:     Special    geologic    conditions,     Well 

cuttings,  Bedding  planes,  Potential  hazard. 

Methane  gas  was  discovered  in  small  amount  in  a 
water  well  cable-drilled  by  the  Steel  and  Hodgdon 
Company,   of  Auburn,    Maine,   about    3  2   miles 
northeast  of  the  center  of  the  village  of  Winthrop  in 
Winthrop  Township.  No  gasoline,  fuel  oil,  or  bot- 
tled gas  tanks  have  been,  or  now  are,  located  within 
seepage  range  of  the  well.  There  is  no  direct  sur- 
face evident  of  faulting,  which  might  give  rise  to  a 
crush    zone    along    which    the    gas    could    have 
migrated  from  its  original  source.  There  is  a  very 
minor  amount  of  graphite  in  the  local  limestone 
(now  limy  phyllite).  There  is  also  calcite  in  the 
phylhte.  Surface  waters,  acid  in  nature  might  con- 
ceivably attack   the  calcite  and   liberate  carbon 
dioxice,  but,  under  the  conditions  of  temperature 
and  pressure  that  exist,  methane  gas  could  not  be 
formed.    The   writers   know   of  no   near-surface 
methane  producing  reactions  that  can  take  place 
between   the   constituent   minerals   of  the   rocks 
present  and  percolating  waters.  The  most  plausible 
explanation  of  this  pocket  methane  gas  is  that  the 
gas  migrated  along  the  counter  plane  between  the 
two  local  formations  or  along  the  bedding  planes  of 
the  phyllites  from  some  near-by  swamp  areas,  or 
entered  the  zone  of  the  wellhole  through  fractures 
in  the  country  rock.  (Campbell-NWWA) 
W71-13717 


ECONOMIC  ASPECTS  OF  WATER  WELL 
STIMULATION, 

Koenig  (Louis)  Research,  Inc.,  San  Antonio,  Tex. 
Louis  Koenig. 

Journal  of  American  Water  Works  Association 
Vol.  52,  No.  5,  p.  631-637,  May  1960.  3  fig.,  1  ref. 

Descriptors:  'Water  wells,  Groundwater,  'Aquifer 
characteristics,  Specific  capacity,  Wells,  Oil  indus- 
try. 

Identifiers:  'Aquifer  stimulation  costs,  Stimulation 
effectiveness,  Fracturing,  Shooting,  Pressure 
acidizing,  Vibratory  explosions. 

From  the  analysis  of  technical  and  economic  data 
of  the  survey  reported  in  this  article,  it  is  concluded 


45 


Field  04— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B — Groundwater  Management 


that  water  well  stimulation  has  shown  highly 
favorable  results,  not  only  in  its  technical  per- 
formance, but  also  by  the  economic  criterion 
chosen.  In  the  majority  of  instances,  stimulation 
has  added  specific  capacity  at  a  unit  cost  less  than 
the  unit  cost  of  the  specific  capacity  produced  by 
the  original  well.  The  median  cost  of  improvement 
of  even  the  least  favorable  method  by  this 
economic  criterion  occurs  at  a  unit  cost  less  than 
half  the  unit  cost  of  the  original  specific  capacity. 
This  is  not  only  important  in  regions  of  existing 
ground  water  exploitation;  it  is  equally  applicable 
and  possibly  much  more  important  to  the  large 
areas  in  which  there  are  adequate  quantities  of 
ground  water  contained  in  aquifers  of  such  low 
permeability  that  ground  water  production  from 
wells  has  not  been  economical.  Wider  knowledge 
and  application  of  water  well  stimulation  can 
potentially  bring  about  a  greater  utilization  of  this 
segment  of  ground  water  resources.  Based  on  these 
analyses  and  results,  the  author  recommends  that 
ground  water  well  stimulation  be  much  more  wide- 
ly considered  as  a  technique  for  developing  ground 
water  supplies.  Such  recommendations  should  not, 
however,  be  made  without  a  simultaneous  mention 
of  a  number  of  quite  legitimate  limitations  to  the 
benefits  of  water  well  stimulation.  (Campbell- 
NWWA) 
W71-13719 


MODELLING  A  GROUNDWATER  AQUD7ER  IN 
THE  GRAND  PRAIRIE  OF  ARKANSAS, 

Arkansas    Univ.,   Fayetteville.    Water   Resources 
Research  Center. 
Carl  L.  Griffis. 

Paper  No  71-205,  presented  at  the  Southwest  Re- 
gional Meeting  of  ASAE,  Western  Hills  Lodge, 
Okla.,  4/1/71,  1971.  17  p,  6  fig,  append.  OWRR 
Project  A-OlO-ARK(l). 

Descriptors:    *Mathematical    models,    'Ground- 
water,       Aquifer       characteristics,       Recharge, 
Dredging,  *  Recharge  wells.  Model  studies,  Arkan- 
sas, 'Artificial  recharge. 
Identifiers:  'Grand  Prairie  (Ark). 

A  mathematical  model  has  been  developed  for  the 
Quaternary  Aquifer  of  the  Grand  Prairie,  Arkan- 
sas. The  model  is  being  used  to  test  alternative 
methods  of  artificially  recharging  the  aquifer.  Two 
methods  which  have  been  tested  are  the  dredging 
of  Bayou  Meto  to  encourage  natural  infiltration, 
and  the  construction  of  a  system  of  recharge  wells 
located  in  the  central  area  of  the  Prairie.  Results 
show  that  the  dredging  of  the  Bayou  would  not  pro- 
vide substantial  relief  from  the  groundwater 
shortage.  The  system  of  recharge  wells,  however, 
looks  very  promising. 
W71-13811 


GEOHYDROLOGY   OF   ATCHISON   COUNTY, 

NORTHEASTERN,  KANSAS, 

Kansas  Geological  Survey,  Lawrence. 

John  R.  Ward. 

Geological  Survey  Open-file  report,  1971.  22  p,  6 

fig,  3  plate,  1  tab,  1 2  ref. 

Descriptors:  *Groundwater,  *Hydrogeology, 
•Water  wells,  *Hydrologic  data,  'Kansas,  Water 
supply,  Water  quality,  Aquifer  characteristics, 
Geology,  Water  yield,  Pumping,  Withdrawal, 
Drawdown,  Specific  capacity. 
Identifiers:  'Groundwater  resources,  'Atchison 
County  (Kans). 

Data  concerning  groundwater  resources  in 
Atchison  County,  Kansas  are  presented.  The  un- 
consolidated Pleistocene  deposits  are  the  best 
potential  sources  of  groundwater  in  the  county. 
Because  the  Wisconsin  terrace  deposits  and  the  al- 
luvium are  principally  silt  and  clay  throughout  most 
of  the  county,  yields  are  generally  small.  However, 
alluvium  along  the  Missouri  River  is  composed  of 
very  permeable  sand  and  gravel  from  which  well 
yields  of  2,000  gpm  are  possible.  An  aquifer  test  in 
the  alluvium  showed  a  water-level  drawdown  of 
113  feet  after  pumping  1,305  gpm  continuously 


for  155  minutes.  The  specific  capacity  for  the  test 
was  1 15  gpm  per  foot  of  drawdown.  The  hydraulic 
conductivity  was  about  2,050  gpd  per  square  foot. 
Four  areas  exist  where  water  flows  at  the  surface 
due  to  artesian  pressure.  Dissolved-solids  concen- 
trations throughout  the  county  are  generally  high, 
but  acceptable  (less  than  1,000  mg/liter).  Concen- 
trations greater  than  1 ,000  mg/liter  were  found  in 
water  from  thick  glacial  deposits.  (Woodard- 
USGS) 
W71-13842 


PROSPECTS  FOR  DEVELOPING  STOCK- 
WATER  SUPPLDZS  FROM  WELLS  IN 
NORTHEASTERN  GARFDZLD  COUNTY,  MON- 
TANA, 

Geological  Survey,  Washington,  D.C. 
M.  C.  Van  Lewen,  and  N.  J.  King. 
Available  from  Sup  Doc,  GPO,  Wash,  DC.  20402  - 
Price  75  cents.  Geological  Survey  Water-Supply 
Paper  1999-F,  1971.  38  p,  6  fig,  1  plate,  7  tab,  14 
ref. 

Descriptors:  'Montana,  'Stock  water,  'Grass- 
lands, 'Groundwater,  'Water  wells,  Hydrogeology, 
Springs,  Subsurface  waters,  Alluvium, 
Geohydrologic  units,  Aquifers,  Bedrock,  Stratig- 
raphy, Structural  geology,  Sedimentary  rocks, 
Sandstones,  Cattle,  Conglomerate  rocks,  Water 
quality,  Grazing,  Domestic  animals. 
Identifiers:  'Garfield  County  (Mont). 

A  practical  and  reliable  source  of  livestock  water 
exists  on  both  public  and  privately  owned  grazing 
land  in  northeastern  Garfield  County,  Montana. 
This  comprises  an  area  of  some  1 ,200  square  miles. 
The  principal  bedrock  aquifer  is  the  Fox  Hills 
Sandstone  formation  of  Upper  Cretaceous  age.  It  is 
exposed  on  the  surface  in  the  northern  and 
northwestern  part  of  the  county  and  possesses  a 
southeasterly  dip  of  about  20  feet  per  mile.  Wells 
penetrating  this  aquifer  reach  water  at  about  200 
feet.  Ample  water  is  available  for  livestock  use 
from  wells  drilled  in  this  aquifer.  Most  of  these 
wells  reach  the  aquifer  at  1 95  feet.  Underflow  in  al- 
luvial deposits  along  the  larger  stream  valleys  is 
another  source  of  livestock  water.  Chemical  analy- 
sis of  samples  collected  at  43  wells  and  3  springs 
show  the  water  quality  to  be  generally  poor.  Water 
from  the  Fox  Hills  aquifer  and  others  associated 
with  it  contains  530-5,  340  milligrams  per  liter  of 
total  dissolved  solids,  while  water  from  alluvium 
contains  less  than  1 ,500  milligrams  per  liter  of  total 
dissolved  solids.  The  principal  constituents  are 
sodium,  bicarbonate,  and  sulfate.  All  water  sup- 
plies tested  were  suitable  for  livestock  use. 
(Glasby-USGS) 
W71-13844 


OCCURRENCE  OF  GROUNDWATER  IN  KIM- 
BALL COUNTY,  NEBRASKA  INCLUDING 
LOGS  OF  TEST  HOLES, 

Nebraska  Univ.,  Lincoln,  Conservation  and  Survey 

Div. 

F.  A.  Smith,  and  V.  L.  Souders. 

Nebraska  Water  Supply  Paper  No  29,  June  1971. 

1 35  p,  2  fig,  4  plate,  append. 

Descriptors:  'Water  resources  development, 
'Groundwater,  'Nebraska,  'Aquifers,  Aquifer 
characteristics,  Water  yield.  Water  wells,  Alluvi- 
um, Water  table,  Hydrogeology,  Data  collections, 
Hydrologic  data. 

Identifiers:  'Kimball  County  (Neb),  'Ogallala  For- 
mation. 

Two  test-drilling  programs  were  designed  to  ex- 
plore the  availability  of  groundwater  in  Kimball 
County,  Nebraska.  The  objectives  of  the  investiga- 
tion were  to  determine  the  availability  of  ground- 
water and  to  map  and  describe  the  rocks  in  which  it 
occurs.  The  test-hole  information  is  also  useful  in 
an  evaluation  of  soils,  construction  materials,  oil 
and  gas  potential,  and  other  geologic  resources  and 
their  uses.  This  report  includes  logs  of  all  the  test 
holes  drilled.  Interpretation  of  information  derived 
from  the  test  drilling  is  presented  on  three  maps 


and  two  geologic  sections.  The  Ogallala  Formati 
occurs  throughout  the  county.  The  avera 
thickness  of  the  Ogallala  Formation  in  the  52  u 
holes  was  265  feet.  Leu  than  half  the  total  volur 
of  the  Ogallala  sediments  contains  water  availat 
to  wells,  and  in  some  places  the  entire  thicknen 
the  formation  is  dry.  Generally,  the  Brule  is  mc 
deeply  eroded  in  the  northern  part  of  the  cour 
and  it  is  here  that  the  Ogallala  and  the  Arikar 
sediments  tend  to  be  the  thickest.  Large-yield  we 
can  be  developed  from  water  contained  in  the  tar 
gravel,  and  sandstone  that  fill  the  'sags'  and  valle 
eroded  into  the  underlying  Brule  formation 
older  rocks.  (Knapp-USGS) 
W71-13845 


ARTIFICIAL  GROUND-WATER  RECHAJU 
PROGRESS  REPORT, 

James  A.  Power,  Jr. 

Kansas  Water  News,  Vol  14,  p  8-15,  Spring  1971 

fig 

Descriptors:  'Groundwater  recharge,  'Grour 
water  movement,  'Artificial  recharge,  'Kans. 
Groundwater,  Flooding,  Seepage,  Pit  recharj 
Recharge  wells,  Aquifer  characteristics,  I 
pounded  waters. 

Artificial  recharge  of  groundwater  is  technica 
feasible  in  portions  of  western  Kansas.  In  alluv 
valleys,  water  spreading  may  recharge  at  a  rate 
one-tenth  to  five-tenths  of  a  foot  per  day.  High 
recharge  rates  may  be  expected  in  portions  of  t 
High  Plains  underlain  by  loess  and  the  Ogallala  ft 
mation.  Recharge  rates  of  one  foot  to  over  two  ft 
per  day  have  been  obtained.  Storm  runoff  m 
carry  considerable  quantities  of  clays,  which  wh 
deposited,  can  have  a  major  effect  on  rechar 
rates.  The  effect  of  biological  activity  in  t 
summer  may  cause  clogging  of  the  soil  and  redu 
the  recharge  rate.  The  recharge  rate  can  be  i 
creased  also  by  impounding  the  water  and  th 
letting  the  area  dry.  ( Woodard-USGS) 
W71-13847 


GROUNDWATER  MANAGEMENT 

DEVELOPMENT  OF  A  NATIONAL  POLICY  C 
WATER, 

National  Water  Commission,  Arlington,  Va. 
Leslie  E.  Mack. 

Available  from  National  Technical  Informati< 
Service  as  PB-201  536,  $3.00  paper  copy,  $0. 
microfiche.  Report  NWC-EES-7 1-004,  Jan  3 
1971.  179  p,  3  plate,  3  ref. 

Descriptors:  'Groundwater,  'Institutional  cc 
straints,  'Surface-ground  water  relationshi| 
'Water  supply,  Water  wells,  Groundwal 
recharge,  Water  pollution,  Institutions,  Manpowi 
'Reviews. 

A  general  literature  summary  of  groundwal 
management  provides  the  basis  for  recommend 
tions  directed  towards  improving  national  wal 
policies  pertaining  to  groundwater.  An  outline 
presented,  in  elementary  language,  of  the  ii 
portance  of  groundwater  in  the  national  wal 
balance,  some  principles  of  groundwater-surfa 
water  relationships,  and  some  aspects  of  groun 
water  hydrology  and  management.  Efficient  use 
groundwater  management  is  found  to  be  co 
strained  by  data  deficiencies,  scarcity  of  broac 
trained  manpower,  and  institutional  limitatioi 
Several  case  studies  illustrate  a  range  of  situatioi 
including  areas  where  recharge  exceeds  pumpi 
and  those  where  groundwater  mining  occurs.  Poll 
tion  of  aquifers  is  presented  as  a  separate  problt 
that  is  controllable.  Comparison  is  made  of  t 
relative  advantages  and  disadvantages  of  groun 
water  sources  to  surface  sources.  (Bowden-N 
tional  Water  Commission) 
W71-13872 


SUBSURFACE  WASTE  DISPOSAL  BY  MEAI 
OF  WELLS-A  SELECTIVE  ANNOTATI 
BIBLIOGRAPHY, 

Geological  Survey,  Washington,  D.C. 
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;or  primary  bibliographic  entry  see  Field  05E 
hi  1-1 3909 


UNSTEADY  DRAWDOWN  IN  WELL  GROUPS, 

Jorthwestern  Univ.,  Evanston,  111.  Technological 

nst. 

:.  J.  Krizek,  G.  M.  Karadi,  and  D.  B.  Rao. 

iSCE  Proceedings,  Journal  of  the  Hydraulics  Divi- 

on,  Vol  97,  No  HY10,  Paper  8436,  p  1625-1638 

wober  1971 .  7  fig,  2  tab,  3  ref,  append. 

escriptors:  'Drawdown,  *Dewatering,  *  Unsteady 
aw,  »Water  wells,  Drainage,  Drainage  engineer- 
g,  Computer  programs,  Numerical  analysis, 
jmping,  Groundwater  movement,  Seepage 
quifers.  ' 

entifiers:  Well  systems,  Well  arrays. 

le  unsteady  drawdown  response  was  analyzed 
d  computer  programs  developed  for  a  variety  of 
ill  groups  arranged  in  a  two-line  or  rectangular 
ray.  The  individual  wells  are  assumed  to  fully 
netrate  a  homogeneous,  isotropic,  artesian 
uifer  with  constant  hydraulic  properties.  The 
maple  of  superposition  was  used  to  develop  a 
ationship  for  calculating  the  drawdown  at  any 
en  point.  An  equivalent  radius  concept  is  in- 
duced and  quantified,  and  several  graphical 
mentations  are  given  to  illustrate  the  relationship 
ween  different  combinations  of  variables,  which 
lude  well  capacity,  number  of  wells,  well  spac- 
,  line  spacing,  and  pumping  time.  A  representa- 
1  dewatenng  problem  is  included  to  demonstrate 
application  of  the  procedures  developed  In 
leral,  these  analytical  and  graphical  procedures 
vide  useful  tools  for  the  engineer  who  is  charged 
h  the  responsibility  of  designing  or  analyzing  the 
lsient  response  of  typical  water  supply  or  de- 
ermg  well  systems.  (Knapp-USGS) 


TCTS  OF  GROUND-WATER  DEVELOP- 
NT  ON  THE  WATER  REGIME  OF 
IADISE  VALLEY,  HUMBOLDT  COUNTY 
/ADA,  1948-68,  AND  HYDROLOGIC 
:ONNAISSANCE  OF  THE  TRIBUTARY 
!*AS, 

logical  Survey,  Carson  City,  Nev. 
Harrill  and  D.  O.  Moore, 
ada    Division    of    Water    Resources,    Water 
Mirces  Bulletin  No  39,  1970.  123  d    18  fie    1 
:,  24  tab,  42  ref.  F'  s' 

riptors:  *Water  resources  development,  *Sur- 
waters,  'Groundwater,  'Watershed  manage- 
t,  'Nevada,  Streamflow,  Runoff,  Aquifer 
actertstics,  Withdrawal,  Pumping,  Water  yield, 
fr  quality,  Chemical  analysis,  Water  users  Ir- 
ion, Surveys,  Hydrologic  data, 
tifiers:  Humboldt  County  (Nev). 

study  appraises  water  resources  of  the  three 
I  in  the  Little  Humboldt  River  drainage  basin 
:vada:  Little  Humboldt  Valley,  Hardscrabble 
,  and  Paradise  Valley.  Emphasis  is  placed  on 
atmg  effects  of  pumping  groundwater  in 
Use  Valley  on  the  hydrologic  system.  Esti- 
s  are  made  of  inflow,  outflow,  system  yield 
ed  surface-water  rights,  annual  use,  and  water 
vailable  for  development.  Chemical  analyses 
iter  samples  are  tabulated.  Most  of  the  water 
slated  land  development  is  in  Paradise  Valley, 
I  during  most  years  about  3,300  acres  of 
uid  (primarily  alfalfa  hay)  are  irrigated  by 
:e  water  and/or  pumped  groundwater;  about 
acres  of  native  hay  and  pasture  are  irrigated 
eamfiow  during  the  spring  and  early  summer: 
p  to  about  23,000  acres  of  mixed  hay  and  low 

io7'Qat0phyteS  are  Partial|y  irrigated.  As  of 

1969,  permits  to  irrigate  about  3,000  acres 

1  entirely  by  pumping  groundwater  and  about 

acres  of  land  by  pumping  groundwater  to 

■ment  existing  surface-water  rights  have  been 

13934  En8ineer  (Woodard-USGS) 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL-Field  04 
Effects  on  Water  of  Man's  Non-Water  Activities- Group  4C 


GROUND  WATER  IN  ECONOMIC  DEVELOP- 
ED FTetertnLOgan-  C°"  °f  En^-ng. 

Ground  Water,  Vol  6,  No  3,  May-June  1968.  5  fig 
J  tab,  1 1  ref.  ° 

Descriptors:  'Ground  water,  'Water  supply 
'Water  resource,  'Mining,  'Overdraft,  'Future 
planning,  Quality  control,  Management,  Technolo- 

Identifiers:       'Ground       water       development, 
Economic      development,      'Water      resources 
planning    'Water  resources  management,  Israel 
West  Pakistan,  Tube  well. 

Ground-water  development  frequently  provides  a 
means  whereby  tremendous  new  economic  oppor- 
tunities are  opened  up.  If  supplies  are  overdrawn 
(mined)  the  ensuing  regional  economy  may  be  able 
to  afford  replacements  from  more  costly  sources 
Two  cases  are  treated  in  the  paper,  Israel  and  West 
Pakistan    In  Israel,  besides  furnishing  more  than 
halt  of  the  basic  source  of  water  supply,  ground- 
water development  provides  opportunity  for  both 
quantity  and  quality  management,  which  makes 
possible  use  of  surface  supplies  and  reclaimed 
sewage  as  firm  rather  than  marginal  sources    In 
West  Pakistan  initiation  of  ground-water  develop- 
ment, first  by  the  government  and  later  by  private 
enterprise,  has,  since  1960,  led  to  construction  of 
3,500  governmental   tube   wells  of  about  3   cfs 
capacity  and  30,000  private  tube  wells  of  slightly 
less  than   1  cfs  capacity.  Results  have  been  dra- 
matic. Agricultural  production  and  use  of  fertilizer 
are  rapidly  increasing,  and  opening  of  well  develop- 
ment to  private  enterprise  is  providing  the  irrigator 
with  benefits  of  free  competition  for  his  water 
custom  which  he  did  not  previously  enjoy    Ulti- 
mately,  drainage   and   salinity   problems  will   be 
mitigated  if  about  50  million  acre-feet  are  pumped 
each  year  from  ground  water  including  about  28 
million  acre-feet  to  be  mined  from  a  reserve  of 
about  1,900  million  acre-feet.  With  some  difficult 
surface  storage  development  due  to  terrain,  mining 
W7yiei3959ally  bC  reduced'  (Strachan-Chicago) 


NOTES  ON  THE  EARLY  HISTORY  OF  WATER- 
WELL  DROLLING  IN  THE  UNITED  STATES 

Geological  Survey,  Tuscalossa,  Ala. 

For  primary  bibliographic  entry  see  Field  08A 

W71-13966 


WATER      WELL      DRTLLER'S      BEGINNING 
TRAINING  MANUAL. 

National  Water  Well  Association,  Columbus,  Ohio. 
For  primary  bibliographic  entry  see  Field  08A 
W71-13973 

4C.  Effects  on  Water  of 
Man's  Non-Water 
Activities 


URBANIZATION   AND  SEDIMENTATION   -  A 
BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.    Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  02J 

W71-13432 


STREET  SALTING  -  URBAN  WATER  QUALITY 
WORKSHOP. 

For  primary  bibliographic  entry  see  Field  05  B 
W71-13433 


PRECIPITATION  DEPTH-DURATION 

FREQUENCY    RELATIONS    FOR    THE    SAN 
FRANCISCO  BAY  REGION,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  Calif. 

5>J,P7mi,J2  bibli°graPhic  entry  see  Field  02B. 
W  /  I-I3467 


ORIGIN  AND  SEDIMENTOLOGY  OF  1969 
DEBRK  FLOWS  NEAR  GLENDORA,  CALIFOR 
IMA, 

Geological  Survey,  Garden  Grove,  Calif. 

S?TiP7SlaJ2!  biblio8raPhic  entry  see  Field  02J. 
W  / 1-13468 


FOREST      SPECIES      AS      INDICATORS     OF 

ffiSKSlLOWER  WHITE  RIVER 

Geological  Survey,  Little  Rock,  Ark. 

For  primary  bibliographic  entry  see  Field  021. 

W7 1-1 3469 


maBnAaNge^nt"S    °N    COASTAL    zone 

Coastal  Zone  Resources  Corp.,  Muskegon,  Mich 

£?JiP7m,a,ry  blb,iograPh'c  entry  see  Field  06B. 
W7 1-1 3/33 


ROAD  SALT  AS  A  POLLUTING  ELEMENT, 

Bureau    of   Sport    Fisheries    and    Wildlife,    Fort 

Snelling,  Minn. 

For  primary  bibliographic  entry  see  Field  05B 

W71-I3440 


DEIVC?NGNMENTAL    IMPACT    °E    HIGHWAV 

Edison  Water  Quality  Lab.,  N.J. 
Ed  Struzeski. 

n.Ty  aya"able  from  GPO  SuP  Doc  as  SN-5501- 
u  1 1  /,  $  1 .25;  microfiche  from  NTIS  as  PB-203  493 
$0.95.  EPA  Program  1 1040  GKK  06/71. 

Descriptors:  Additives,  Concrete  structures  'En- 
vironmental effects,  Groundwater,  Water  pollution 
effects,  'Water  pollution  sources,  'Highway  icine 
Plant  physiology,  Vegetation  effects,  Water  supply' 
Salts,  Corrosion,  Runoff. 
Identifiers:  Urban  runoff. 

Deicing  agents  for  removal  of  ice  and  snow  from 
highways  and  streets  are  essential  to  wintertime 
road  maintenance  in  most  areas  of  the  U  S  Due  to 
the  ever-increasing  use  of  highway  deicing  materi- 
als, there  has  been  growing  concern  as  to  environ- 
mental effects  resulting  from  these  practices  This 
State-of-the-Art  report  critically  reviews  the  availa- 
ble information  on  methods,  equipment  and 
materials  used  for  snow  and  ice  removal;  chlorides 
found  in  rainfall  and  municipal  sewage  during  the 
winter;  salt  runoff  from  streets  and  highways;  deic- 
ing compounds  found  in  surface  streams  public 
water  supplies,  groundwater,  farm  ponds  and  lakes 
special  additives  incorporated  into  deicing  agents' 
vehicular  corrosion  and  deterioration  of  highway 
structures  and  pavements;  and  effects  on  roadside 
soils,  vegetation  and  trees.  Highway  deicing  can 
cause  injury  and  damage  across  a  wide  environ- 
mental spectrum.  Recommendations  describe  fu- 
ture research,  development  and  demonstration  ef- 
forts necessary  to  assess  and  reduce  the  adverse  im- 
pact of  highway  deicing.  (Struzeski-EPA) 
W71-13898 


A    SOD.    ERODDJILITY    NOMOGRAPH    FOR 
FARMLAND  AND  CONSTRUCTION  SITES 

Agricultural  Research  Service,  Lafayette,  Ind  Soil 

and  Water  Conservation  Research  Div. 

For  primary  bibliographic  entry  see  Field  02J. 


EFFECT  OF  RECREATIONAL  USE  ON  SOIL 
AND  MOISTURE  CONDITIONS  IN  ROCKY 
MOUNTAIN  NATIONAL  PARK, 

A.  D.  Dotzenko,  D.  S.  Romine,  and  N.  T. 

Papamichos. 

Journal  of  Soil  and  Water  Conservation,  Vol  22 

No  5,  September-October  1967.  p  196-197  6  fie   1 

tab,  4  ref.  ' 

Descriptors:  'Soil  properties,  'Soil  moisture 
'Soils,  'Recreation,  Soil  compaction,  Erosion 
Plant  growth,  Environment. 
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Field  04- WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C— Effects  on  Water  of  Man's  Non-Water  Activities 


Identifiers:  'Recreational  areas,  ♦Recreational  use, 
Campgrounds,  Rocky  Mountain  National  Park. 

As  a  result  of  the  expanding  population,  increased 
income  and  leisure  time,  there  has  been  more  in- 
tensive use  of  outdoor  recreational  areas.  Intensive 
use  of  recreation  facilities  generally  causes  deteri- 
oration of  these  sites.  Soils  are  dynamic  and  change 
as  their  environment  is  modified.  Ultimately,  such 
soil  modification  which  is  caused  by  intensive  use 
of  recreational  areas  results  in  reduced  plant 
growth,  destroyed  ground  cover,  increased  soil 
compaction,  decreased  moisture  infiltration  rates 
and  increased  runoff  and  erosion.  Environmental 
modification  is  more  severe  in  a  mountain  area 
since  soils  are  usually  younger,  shallower  and  more 
variable  because  of  the  diversity  of  conditions 
under  which  they  were  developed.  Many  recrea- 
tional areas  have  been  built  without  regard  to  the 
soils.  Consequently,  erosion  and  loss  of  plant  life 
are  important  problems  in  many  recreational  areas. 
The  area  of  study  in  this  article  is  that  of  the  Rocky 
Mountain  National  Park  campgrounds.  (Strachan- 
Chicago) 
W71-13958 

4D.  Watershed  Protection 


URBANIZATION   AND   SEDIMENTATION    -   A 
BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water    Resources    Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-13432 


TERRACES  REDUCE  RUNOFF  AND  EROSION 
ON  SURFACE-MINE  BENCHES, 

Northeastern    Forest  Experiment   Station,   Berea, 

Ky. 

W.R.Curtis. 

Journal  of  Soil  and  Water  Conservation,  Vol  26, 

No5,p  198-199,  September-October  1971.  3  fig,  1 

ref. 

Descriptors:  'Erosion,  'Strip  mines,  'Erosion  con- 
trol, 'Soil  conservation,  'Terracing,  Rainfall  inten- 
sity, Duration  curves,  Depth-area-duration  analy- 
sis, Frequency  analysis,  Sampling,  Gaging  stations, 
Geologic  control,  Vegetation  effects. 

A  two-year  study  in  Breathitt  County,  Kentucky, 
shows  that  terraces  can  effectively  control  runoff 
and  erosion  on  surface-mine  benches.  In  an  area 
where  the  soil  was  predominantly  shale,  peak  flows 
on  a  terraced  plot  averaged  65%  less  than  on  the 
control  plot,  sediment  yield  averaged  52%  less,  and 
total  runoff  averaged  42%  less.  Comparable  figures 
on  a  set  of  plots  having  substantial  amounts  of 
sandstone  were  65,  70,  and  6%  respectively. 
Average  storm  runoff  duration  was  1%  higher  on 
the  terraced  plot  of  each  pair.  (Knapp-USGS) 
W71-13913 

05.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  of  Pollutants 


THE     PHVTOPLANKTON     OF     MINNESOTA 
LAKES  -  A  PRELIMINARY  SURVEY, 

Minnesota  Univ.,  Minneapolis.   Water  Resources 

Research  Inst. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-I3I49 


TURBIDITY  INSTRUMENTATION:  A  FIBK.R- 
OPTIC  SYSTEM  FOR  MEASURING  SEDIMENT 
CONCENTRATION  BY  OPTICAL  FOURIER 
TRANSFORMATION, 

Georgia    Inst,   of  Tech.,   Atlanta.    Environmental 
Resources  Center. 
Albert  McSweeney. 


Available  from  the  National  Technical  Information 
Service  as  PB-202  985,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Environmental  Resources  Center, 
Georgia  Institute  of  Technology,  ERC-0471,  July 
1 97 1 . 22  p,  6  fig,  4  ref.  OWRR  A-027-GA  ( 1 ). 

Descriptors'.  'Turbidity  instrumentation,  'Turbidi- 
ty, 'Sediments,  'Sediment  distribution,  'Particle 
size,  Optical  measurement,  Particle  shape,  Optical 
properties,  Water  pollution,  Fourier  analysis,  Light 
intensity,  Opacity. 
Identifiers:  'Fiber-optics,  'Light-pipes. 

Optical  transformation  techniques  using  a  laser  for 
illumination  were  investigated  to  measure  sediment 
concentration  in  a  water  sample.  An  optical  Fouri- 
er transformation  system  was  set  up  with  a  bundle 
of  fiber-optic  light-pipes  connected  to  an  array  of 
photo  detectors  for  analyzing  the  transform  of  sam- 
ples of  known  particle  size  distribution.  Two  of 
seven  information  channels  of  the  fiber-optic  bun- 
dle were  used  as  a  test.  Intensity  measurements 
from  the  test  of  two  known  monodisperse  samples 
were  used  to  generate  a  matrix  of  weight  functions. 
The  matrix  was  used  to  transform  the  measured  in- 
tensity from  a  mixture  containing  two  particle  sizes 
which  were  different  from  the  sizes  used  to  deter- 
mine the  matrix.  Results  show  that  the  system 
could  not  distinguish  between  160  and  187 
micrometer  diameter  particle  but  discriminated 
well  between  276  and  321  micrometer  diameter 
particles.  Both  size  resolution  and  accuracy  are  ex- 
pected to  improve  as  more  fiber-optic  channels  are 
used.  (Conway-Georgia  Tech) 
W71-13I67 


MERCURY  REGULATIONS. 

Illinois  Pollution  Control  Board,  Springfield. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-13199 


APPLICATIONS   OF   POLYMERS   IN   MARINE 
ECOLOGY, 

Bologna  Univ.  (Italy).  Ciamician  Chemical  Inst. 

R.  Muzzarelli. 

Revue  Internationale  D'Oceanographie  Medicale, 

Nice,  France,  Vol  21,  p  93-108,  1971.  2  fig,  103 

ref. 

Descriptors:  'Sea  water,  'Ions,  'Ionization, 
'Marine  animals,  'Crustaceans,  'Adsorption, 
Water  pollution,  Radioactivity  effects,  Ecology, 
Radiochemical  analysis,  Pollutant  identification. 
Identifiers:  'Polymers,  'Chitin,  'Chitosan,  Roent- 
genographic  techniques. 

Two  natural  polymers,  chitin  and  chitosan  were 
used  to  study  interactions  between  ions  present  in 
sea  water.  Radiochemical  and  roentgenographic 
techniques  were  employed.  Chitosan  is  deacety- 
lated  chitin  and  is  prevalent  in  marine  organisms, 
particularly  in  crustaceans.  Data  on  the  mechanism 
of  ion  adsorption  of  these  polymers  and  values 
relating  to  their  adsorption  ability  is  presented. 
These  polymers  adsorb  ions  of  transition  metals  but 
do  not  adsorb  alkaline  and  alkaline-earth  ions.  All 
of  these  interactions  are  used  for  the  analytical 
study  of  radioactive  pollution  and  decontamination 
of  sea  water.  (Ensign-PAl) 
W71-I3232 


THE  RADIO-ACTIVE  CONTAMINATION  OF 
THE  SEA  (LA  CONTAMINATION  RADIO-AC- 
TIVE DE  LA  MER), 

Centro    Applicationi    Militari    Energia    Nucleare, 

Pisa  (Italy).  Laboratoire  de  Radioprotection. 

L.  Argiero,  and  S.  Manfredini. 

Revue  Internationale  D'Oceanographie  Medicale, 

Nice,  France,  Vol  21,  p  45-73,  1971 .  4  fig,  5  tab,  19 

ref. 

Descriptors:    'Radioactive   wastes,   'Water  pollu- 
tion,   *Sea    water,    'Sediments,    'Radioisotopes, 
'Biological      properties,      Hydrograph      analysis. 
Chemical  analysis,  Physical  properties. 
Identifiers:  'Italian  Seas. 


The  state  of  pollution  from  radioactive  watte) i 
Italian  seas  is  presented.  Hydrographical,  phyii. 
chemical,  and  biological  aspects  are  studied.  "• 
techniques  used  to  measure  the  amounts  of 
various  radio-isotopes  are  discussed  with  emph. . 
on  the  biological  factors.  Tables  of  the  samr. 
from  stations  along  all  the  Italian  coasts  are  giv 
An  organization  for  controlling  measures  . 
proposed.  (Ensign-PAl) 
W71-13235 


SIGNIFICANCE  OF  SEDIMENTS  IN  EVALU/ 

ING    THE    RADIOACTIVE    CONTAMINATI' 

OF  THE  SEA, 

Parma    Univ.     (Italy).     Istituto    di     Zoologia 

Anatomia  Comparata. 

B.  Schreiber. 

Revue  Internationale  D'Oceanographie  Medic; 

Nice,  France,  Vol  21,  p  27-43,  1971.  5  fig,  1  tab. 

ref. 

Descriptors:  'Sea  water,  'Radioactivity,  'Wa 
pollution  sources,  'Sediments,  Bioindicau 
Radioisotopes,  Cores,  Fallout,  Industrial  wastes. 
Identifiers:  'Beta  values,  Ligurian  Sea,  Adri; 
Sea,  Taranto  Gulf. 

Various  components  of  the  environment  have  tx 
considered  possible  indicators  of  contaminati 
Water,  plankton,  nekton,  benthic  faune  and  fl> 
accumulate  radionuclides  according  to  their  ph; 
cal  or  metabolic  characteristics.  Sediments  a 
reveal  the  presence  of  radionuclides  after 
sidence  time'  in  suspension  and  solution.  Cc 
parisons  between  the  beta  values  of  fallout  ; 
fractions  of  core  were  made  and  showed  a  high  c 
relation.  Coastal  sediment  radioactivity  in  the  Li 
rian  Sea,  Northern  Adriatic  Sea  and  Taranto  G 
were  studied  for  contamination  from  fallout  and 
dustrial  wastes.  The  artificial  radioactivity  level 
sediments  was  found  to  be  low.  Gross  beta  radio 
tivity  measurements  were  conducted  which  c« 
firmed  that  increases  in  the  concentrations  of  i 
single  nuclides  corresponded  to  sensible  variati< 
in  the  gross  beta  value.  This  type  measurement  rr 
be  considered  a  fast  and  simple  way  to  evaluate  I 
bottom  contamination.  (Ensign-PAl) 
W71-13236 


PHYSICOCHEMICAL  STATES  OF  S0!» 
TRACE  ELEMENTS  IN  SEAWATER  WHK 
ARE  OF  INTEREST  FROM  THE  RADIOCO 
TAMINATION  STANDPOINT, 

Comitato   Nazionale   per  l'Energia  Nucleare, 

Spezia  ( Italy ) .  Laboratorio  per  lo  Studio  della  Cc 

taminazione  Radioattiva  del  Mare. 

A.  Piro. 

Revue  Internationale  D'Oceanographie  Medica 

Nice,  France,  Vol  20,  1970.  p  133-149,  19  ref. 

Descriptors:      'Sea      water,      'Trace     elemen 

'Physicochemical  properties,  'Radioactivity,  S 

ble   isotopes,  Sediments,  Marine  organisms,  A 

sorption,  Trophic  level. 

Identifiers:  'Isotopic  dilution,  'Concentration  f; 

tor. 

Marine  biota  have  been  found  to  take  up  the  e 
ments  essential  to  their  life,  selecting  them  on  t 
basis  of  their  own  physicochemical  forn 
Radioisotopes  introduced  into  seawater  and  th 
permanence  in  relation  to  the  physicochemii 
states  of  the  radioisotope  and  the  correspondi 
stable  isotope  in  seawater,  as  well  as  to  the  phy 
cal,  chemical  and  biological  characteristics  of  t 
contaminated  environment  are  discussed.  The  cc 
cept  of  isotopic  dilution  and  the  Concentrati 
Factor,  must  be  considered  in  relation  to  the  abo 
parameters  because  the  physicochemical  forms 
the  contaminating  isotope  may  or  may  not  enter 
equilibrium  with  the  other  physicochemical  slai 
present.  (Ensign-PAl) 
W71-13238 

THE  MEASUREMENT  OF  OUR  NATUR/ 
RESOURCES, 

New  England  Aquarium,  Boston,  Mass. 


>r  primary  bibliographic  entry  see  Field  05C 
71-13252 


UTILITY     AND     AQUATIC     BIOMASS     IN 
IUTHEASTERN  IMPOUNDMENTS, 

ibura  Univ.,  Ala.  Agricultural  Experiment  Sta- 

n. 

r  primary  bibliographic  entry  see  Field  05C 

M-13255 


:asuring  the  influence  of  water- 
ality  changes  on  fish, 

ifornia,  Univ.,  Davis.  Dept.  of  Animal  Physiolo- 
and  Geological  Survey,  Washington,  D.C. 
primary  bibliographic  entry  see  Field  05C 
1-13262 


ifPLING  THE  BENTHOS, 

onto  Univ.  (Ontario).  Dept.  of  Zoology, 
primary  bibliographic  entry  see  Field  05C 
1-13267 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION -Field  05 
Identification  of  Pollutants— Group  5A 


DELS      OF      AQUATIC      ENVIRONMENT 

atic  Sciences,  Inc.,  Boca  Raton,  Fla. 
primary  bibliographic  entry  see  Field  05C 

-1327; 


IGN  OF  A  SYSTEM  FOR  REMOTE  POLLU- 

m.?5LATED    MEASUREMENTS    ON    AN 
UARY, 

ieUniv.,  Orono. 

irimary  bibliographic  entry  see  Field  05G 

-13276 


IVOLUTIONARY  RIVER  MODEL  VIA  ON- 
SYSTEM  IDENTIFICATION, 

e  Univ.,  Orono. 

rimary  bibliographic  entry  see  Field  05G 

13277 


EVOLUTIONARY    RIVER     MODEL    VIA 

riNUOUS    ON-LINE    SYSTEM    IDENTIFI- 

UN, 

:  Univ.,  Orono. 

imary  bibliographic  entry  see  Field  05G 

13278 


UDY  OF  A   WATER   POLLUTION   CON- 
SYSTEM    TO    MAINTAIN    THE    DIS- 
ED  OXYGEN  STANDARD, 

Univ.,  Orono. 

"nary  bibliographic  entry  see  Field  05G 

3279 


ITEM   FOR   REMOTE   TELEMETRY   OF 
R  QUALITY  DATA, 

Univ.,  Orono. 

mary  bibliographic  entry  see  Field  05G. 


Descriptors:  'Water  quality  control,  'Water  pollu- 
r^T?1,  *WatCr  qUaHty'  'epical  analysis, 
to^t  ,e  ,71  °?ygen'  Ana'ytical  techniques,  Labora- 
tory tests.  Instrumentation. 

A  sensitive  and  precise  method  for  the  determina- 
tion of  small  concentrations  of  dissolved  oxygen  in 
waters  by  photometric  determination  with  3  3' 
dimethylnaphthidine  is  presented.  This  reagent  in 
an  acetic  acid  and  mineral  acid  medium  produces  a 
red  -  violet  color  with  multivalent  manganese 
hydroxides,  the  intensity  of  which  corresponds  to 
Beer  s  law.  Errors  occurring  in  the  isodimetric 
determination  by  Winkler's  method  are  eliminated 
and  interferences  are  usually  removed  simply  by 
modifications  to  the  procedure.  For  unpolluted 
waters  the  accuracy  of  the  oxygen  determination  is 
satisfactory;  for  contaminated  waters  errors  are 
rnaX?  y  te  fteS? "Ce  °f  interf"ences  analogous 
W7 M3292^  meth0d' ( Wooda"»-USGS) 


NUTRIENT    POPULATION    EQUIVALENT    OF 
DOMESTIC  WASTE  WATER, 

Marquette  Univ.,  Milwaukee,  Wis.  Dept   of  Civil 

Engineering. 

Colin  J.  McKenna. 

Master's  Thesis,  September  1970.  55  p  3  fie  6  tab 

64  ref.  6' 

Descriptors:  'Pollutant  identification,  Water  pollu- 
tion sources,  ♦Domestic  wastes,  'Chemical  analy- 
sis, Analytical  techniques,  Statistical  methods 
Sampling,   Chemicals,   Nutrients,   Urine,  Organic 

Ph^eh  ,  D<*?r*en.t«.     'Nitrogen,     'Phosphorus, 
Phosphates,  Organic  wastes. 
Identifiers.  Quantification,  Feces. 

Nitrogen  and  phosphorus  have  been  linked  as  the 
principle     contributors     in     speeding     biological 
growths  in   receiving  bodies  of  water.   Recently 
there  has  been  an  increase  in  the  amount  of  the 
soluble     biological     nutrients,     phosphorus     and 
nitrogen,  in  waste  waters  due  to  mans  more  indus- 
trialized and  affluent  society,  and  the  increase  in 
the  use  of  detergents.  Quantification  of  the  amount 
of  nutrient  constituents  in  a  purely  domestic  waste 
water  was  thought  necessary  to  discover  the  effect 
of  man's  waste  on  the  environment.  Nutrients  in 
domestic  waste  result  from  feces  and  urine   deter- 
gent builders,  waste  food  disposal,  carriage'  water 
and  infiltration,  the  first  three  sources  being  most 
important.  The  domestic  area  used  for  this  study 
had  a  population  of  1,207.  A  total  of  18  tests  were 
run  in  which  24  hour  samples  were  composited  ac- 
cording   to    the    measured    flow.    Total    Kjeldahl 
nitrogen  value  obtained  was  an  average  of  5  3 
pounds  per  capita  per  year.  The  per  capita  am- 
monia value  was  an  average  of  2.5  grams  per  day 
(the  amount  may  fluctuate  with  the  diet).  Esti- 
mated total  phosphorus  concentration  was  between 
2.4  and  3.5  pounds  per  capita  per  year,  due  about 
equally  to  synthetic  detergents  and  human  excre- 
tion. (Adkins-Texas) 
W7I-13322 


Waters  containing  various  mixtures  of  petroleum 

based"'  on'Th  "°T  bC  ana'yZed  Usin*  a  meth°d 
n^u    V^      chromatographic    separation    of 
petroleum  hydrocarbons  from  other  pollutants  in  a 
thin  layer  of  s.hcagel.  The  isolated  hydrocarbons 
are  then  determined  turbidimetrically.  In  repeated 
experiments  with  pure  substances,  effluents,  and 
river  water,  it  was  demonstrated  that  the  presence 
of  sewage  and  of  natural  components  of  water  did 
not  interfere  with  the  determination  of  petroleum 
hydrocarbons.    However,    certain    colored    sub- 
stances of  industrial  origin  may  interfere  With  the 
determination  of  the  tarry  fraction.  The  method 
can  detect  0.3  mg  hydrocarbons,  0.2  mg  resins,  and 
0.1  mg  asphaltenes  per  analytical  sample  of  water 
When  tested  on  water  samples  containing  2  to  100 
mg/1  of  artifically  added  petroleum  products    the 
method  produced  relative  errors  of  1  5  to  2 1%  The 
procedure     is     fairly     sensitive,     however,     the 
volatilization    occurring    during    the    chromato- 
graphic determination  renders  the  method  inap- 
plicable to  petroleum  fractions  of  boiling  point  less 
than    250    deg,    and    to    sulphonaphthenic    and 
naphthenic    acids.    A    complete    description    of 
Te°xas1UreS  ^  CXpeCted  results  is  &"en-  (Lowry- 
W71-13338 


MAXIMUM  PERMISSIBLE  CONCENTRATION 
OF  DIPROPYLAMINE  IN  WATER  BODIES 

banitarno-Gigienicheskii      Meditsinskii      Institut 
Leningrad  (USSR).  ' 

!^,pr,im,a,I2  biblio8raPh"c  entry  see  Field  05C. 
w  / 1 -1 3339 


Sm.1??^1"*1-      RAD'OLOGICAL      SUR- 
VEILLANCE PROGRAM, 

New  Jersey,  Dept.  of  Environmental  Protection 

1  renton.  Bureau  of  Radiation  Protection 

David  McCurdy  and  John  J.  Russo 

Report  May  1 97 1 .  1 0  fig,  1 8  tab,  20  ref. 

Descriptors:  'Environment,  'Monitoring 

'Aquatic  life,  'Surveys,  Measurements,  Instrumen- 
,tatlon-  Alr  Pollution,  Food  chains,  Milk,  Radioac- 
ivity  Effects,  Nuclear  powerplants,  Regulation 
Identifiers:  Radiation,  Concentration,  Administra- 
tive agency,  Codes  and  standards. 

The  Bureau  of  Radiation  Protection  maintains  an 
environmental  radiation  surveillance  program  for 
the  purpose  of  providing  current  information  on 
radioactivity  levels  in  the  environment.  The  surveil- 
lance program  is  a  combination  of  a  general  state- 
wide surveillance  program,  which  includes  the 
radioanalyses  of  foodstuffs,  potable  water  surface 
water  airborne  particulates,  and  precipitation  col- 
lected at  established  collection  stations  throughout 
the  State,  and  the  specific  surveillance  around 
nuclear  facilities.  A  summary  of  the  results  of 
radioanalyses  performed  as  part  of  the  state-wide 
surveillance  program  is  presented.  The  radioactivi- 
ty levels  measured  in  the  various  media  sampled  at 
the  collection  stations  represent  typical 
background  ranges  found  throughout  the  State 
(Houser-NSIC) 
W71-13380 


rSIS  OF   VARIATIONS   IN   DISSOLVED 
EN  IN  AN  IMPOUNDMENT  IN  CENTRAL 

State  Water  Survey,  Peoria.  Water  Quality 
I2S7  bibliograDhic  entry  see  Field  05B. 


ro  n*,^  DETERMINATION  OF  SMALL 

hylnap0hXtVhGiEdK  WATER  WI™  3'3'" 

Sewage    Treatment    Plant,    Brno,     (C- 
ivakia).  v 

",and  J.  Maly. 

Vol  96,  No    1145,  p   591-597,  August 
fig,  2  tab,  29  ref. 


TURBIDIMETRIC-CHROMATOGRAPHIC 
DETERMINATION   OF  PETROLEUM   POLLU- 
TION IN  WATER, 

Vsesoyuznyi      Nauchno-Issledovatelskii      Institut 

Vodosnabzheniya,        Kanalizatskii,        Gidrotekh- 

nicheskikh  Sooruzhenii  i  Inzhenernoi 

Gidrogeologii,  Moscow  (USSR). 

L.  S.  Krivitskaya. 

Hygiene  and  Sanitation,  Vol  35,  No  5  May  1970  d 

239-243,  1  fig,  1  ref. 

Descriptors:  'Separation  techniques,  'Chromatog- 
raphy, Oil,  Resins,  Laboratory  tests,  Silica  gels, 
Mixing,  Filtration,  Emulsions,  Turbidity,  Density, 
Colorimetry,  Analytical  techniques,  Water  quality 
control,  Pollutant  identification.  Water  pollution 
sources. 

Identifiers:  'Hydrocarbons,  'Turbidimetry, 
Chloroform. 
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OPPORTUNITIES  TO  MONITOR  POTENTIAL 

TION    T°   MAN   FR°M   NUCLEAR   EXCAVA- 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W7 1  - 1 3389 


ANALYSIS  OF  ACTIVATED  SLUDGE  SEPARA- 
TION PROBLEMS, 

Northwestern  Univ.,  Evanston,  111. 

For  primary  bibliographic  entry  see  Field  05  D 

W71-13409 


THE  EFFECT  OF  HIGHWAY  SALT  ON  WATER 
QUALITY  IN  SELECTED  MAINE  RIVERS 

Marine  Univ.,  Orono.  Dept.  of  Soil  Science.  ' 


Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A— Identification  of  Pollutants 


For  primary  bibliographic  entry  see  Field  05B. 

W71-13435 


REMOTE     SENSING     BIBLIOGRAPHY     FOR 
EARTH  RESOURCES,  1969, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07B. 

W7 1-1 3442 


DIFFUSION  OF  SEWAGE  EFFLUENT  FROM 
OCEAN  OUTFALL, 

Louisville  Univ.,  Kentucky.  Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W7 1-1 3444 

A  MODIFIED  SPECTROPHOTOMETRIC 
METHD  FOR  THE  DETERMINATION  OF  AM- 
MONIA (AND  AMINO-ACmS)  IN  NATURAL 
WATERS,  WITH  PARTICULAR  REFERENCE 
TO  SEA  WATER, 

East  African  Marine  Fisheries  Research  Organiza- 
tion, Zanzibar  (Tanzania). 
For  primary  bibliographic  entry  see  Field  02K. 
W71-13447 


WATER  QUALITY  BUOY  TESTED  IN  BAY. 

Oceanology  International,  Vol  6,  No  8,  p  18,  Au- 
gust 1971.  lp. 

Descriptors:  *Water  quality,  *Data  collections, 
•Remote  sensing,  *Bays,  *Rhode  Island,  Instru- 
mentation, Telemetry,  Analytical  techniques, 
Water  analysis.  Water  temperature,  Dissolved  ox- 
ygen, Hydrogen  ion  concentration,  Estuaries, 
Chemical  analysis. 

Identifiers.  *Real-time  data,  *Narragansett  Bay 
(RI). 

A  water  quality  monitoring  buoy,  installed  in  Nar- 
ragansett  Bay,  R.I.,  in  February  1971,  has  been  in 
almost  continuous  operation  since  its  installation. 
Installed  with  sensors  for  temperature,  dissolved 
oxygen,  and  pH,  the  buoy  has  provisions  for  10 
more  sensors.  Data  are  multiplexed  and  digitized  in 
the  buoy  for  error-free  transmission.  The  buoy  is 
part  of  the  water  quality  monitoring  system  for 
EPA's  National  Marine  Water  Quality  Laboratory 
(NMWQL).  Consisting  of  the  subsurface  buoy,  a 
shore  station,  and  a  laboratory  station,  the  system 
provides  real-time  data  on  water  quality  parame- 
ters in  the  bay  to  NMWQL  facilities  in  West  King- 
ston, R.I.,  via  submarine  cable  and  leased  phone 
lines.  The  installation  is  providing  a  continuous 
record  of  water  quality  parameters  in  the  complex 
estuary  and  invaluable  data  on  long-term  in-situ 
sensor  performance  at  the  same  time.  (Woodard- 
USGS) 
W71-13451 


DETERGENTS  IN  THE  STREAMFLOW  OF 
SUFFOLK  COUNTY,  LONG  ISLAND,  NEW 
YORK, 

Geological  Survey,  Mineola,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B. 

W7 1-1 3464 


NITRATE   AND   ORTHOPHOSPHATE   IN 
SEVERAL  NEBRASKA  STREAMS, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I3465 


BIOKINETIC    EVALUATION    OF    BOD    CON- 
CEPTS AND  DATA, 

Engineering     Science,     Inc.,     Oakland,     Calif. 

Research  and  Development  Lab. 

For  primary  bibliographic  entry  see  Field  05D. 

W7I-I3523 


STATISTICAL  EXPERIMENTAL  DESIGN:  BOD 
TESTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  Engineer- 
ing. 

Paul  M.  Berthouex,  and  William  G.  Hunter. 
Journal,    Sanitary    Engineering    Division    of   the 
American  Society  of  Civil  Engineers,  Vol  97,  No. 
SA  4,  August  1971 ,  p  393-407, 6  fig,  2  tab,  10  ref. 

Descriptors:  *Systems  analysis,  *  Biochemical  ox- 
ygen demand,  *Kinetics,  Statistical  methods, 
Mathematical  models,  Analytical  techniques, 
Design  data,  Industrial  wastes,  Municipal  wastes, 
Nitrification,  Water  analysis. 
Identifiers:  *  Box-Lucas  Method,  Robustness, 
Replication. 

Inefficient  designs  for  wastewater  treatment  plants, 
resulting  from  ignorance  of  actual  BOD  conditions 
have  spurred  the  development  of  an  experimental 
design  technique.  Although  this  technique  was  ap- 
plicable to  many  different  types  and  complexities 
of  equations,  the  BOD  equation  was  chosen  for  use 
as  an  example.  A  mathematical  model  was  chosen, 
f  (k,  xi  sub  mu,  in  which  xi  sub  mu)are  variables 
and  k  —  vector  of  parameters,  and  assumed  to  be 
correct.  It  was  further  assumed  that:  ( 1 )  the  pur- 
pose of  the  experiment  was  to  select  settings  for  the 
variables  in  order  to  obtain  the  most  precise  esti- 
mates of  k;  and  (2)  that  the  experimental  variables 
can  be  accurately  set  and  controlled.  The  use  of 
matrix  algebra  allowed  the  designer  to  determine 
which  of  the  ranges  of  values  for  the  parameters 
was  limiting.  Knowledge  of  these  ranges  for  the 
various  variables  allowed  the  experiment  to  be 
designed  around  the  most  important  ranges, 
thereby  reducing  unnecessary  work  by  obtaining 
only  the  precise  information  desired.  The  use  of 
replicate  operations  was  examined,  as  were  the 
problems  of  lag  reactions  and  nitrification.  The 
procedure  is  readily  extensible  to  more  complex 
models,  actually  gaining  in  accuracy  as  complexity 
increases.  (Lowry-Texas) 
W71-13528 


TESTING  THE  TOXICITY  OF  EFFLUENTS  TO 
FISH, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 
For  primary  bibliographic  entry  see  Field  05C. 

W71-13537 


POTABILITY  CLASSIFICATION  OF  GROUND- 
WATERS IN  ARID  ZONE  OF  WESTERN 
RAJASTHAN, 

Indian  Defence  Lab.,  Jodhpur. 

For  primary  bibliographic  entry  see  Field  02K. 

W71-13577 


WATER  POLLUTION  IN  THE  GREATER  NEW 
YORK  AREA-SYMPOSIUM. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-I3624 


WATER  QUALITY  OF  THE  NEW  YORK  HAR- 
BOR AND  BIGHT  AREAS, 

Environmental  Protection  Agency,  Edison,  N.J., 

Hudson-Delaware  Basins  Office. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13628 


WATER  CHEMISTRY  OF  THE  LOWER  HUD- 
SON RIVER. 

New  York  Univ.,  Medical  Center,  N.Y.  Lab.  for 
Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  05B. 
W71 -13629 


WATER  QUALITY  SURVEILLANCE  IN  NEW 
YORK  STATE, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Pure  Water. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-13631 


ECONOMIC  AND  ENGINEERING  ASPECT  II 
WATER  IN  DELAWARE'S  ACRI-BUSINES*. 
DUSTRY, 

Delaware   Univ.,  Newark.   Dept.  of  Agricu t 

Economics. 

For  primary  bibliographic  entry  see  Field  05B 

W7I-13658 


EVALUATING  WASTE  DISPOSAL  AT  SI  - 
THE  CRITICAL  ROLE  OF  IN  FORM  A": » 
MANAGEMENT, 

Bisset-Berman  Corp.,  San  Diego,  Calif. 

For  primary  bibliographic  entry  see  Field  05E. 

W71-13726 


YEASTS  AS  AN  INDICATOR  OF  POLLUTH . 

Laval  Univ.  (Quebec).  Dept.  of  Food  Sciences 
R.  E.  Simard. 

Marine  Pollution  Bulletin,  Vol  2,  No  8,  A  ■ 
1971, p  123-125. 3fig,2tab,  lOref. 

Descriptors:    *  Pollutants,    *  Yeasts,    *  Indicia 
Water   pollution   effects.   Aquatic    microbkiy 
Warning  systems,  St.  Lawrence  River,  Water  a  iv 
sis.  Aquatic  fungi. 
Identifiers:  *  Pollution  indicators. 

A  survey  of  yeast  populations  at  various  f  it 
along  the  St.  Lawrence  River  indicates  that  c<  m 
yeast  blooms  occur  after  bacteria  have  degi  a 
the  easily  metabolizable  constituents  of  raw  se  p 
and  that  their  numbers  could  be  used  as  an  ir 
tor  of  pollution.  (Currer-PAI) 
W71-13747 


DETECTION  BY  SATELLITE, 

North    Atlantic    Treaty    Organization,    Bni 

(Belgium).  Div.  of  Scientific  Affairs. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13759 


CORYNEFORM     BACTERIA     IN     POUl'.^ 
DEEP  LITTER, 

Edinburgh  Univ.  Dept.  of  Bacteriology. 

H.  E.  Schefferle. 

Journal  of  Applied  Bacteriology,  Vol  29,  r  I 

1966.  p  147-160,  2  tab,  57  ref. 

Descriptors:  'Bacteria,  'Poultry,  Farm  wa 
Hydrogen  ion  concentration,  Labor  r 
procedure,  Decomposing  organic  ma 
Biodegradation,  Salt  tolerance,  Organic  ;b 
Ureas,  Vitamin  B,  Ammonia,  Genetics,  Class  a 
tion,  Pollutant  identification,  Waste  treatment 
Identifiers:  *Coryneform  bacteria,  Litter,  rk 
acid,  Biochemical  characteristics,  Growth  faj  rs 
Deep  litter,  Build  up  litter. 

A  detailed  discussion  of  bacteria  found  in  pc  r; 
litter  is  presented.  The  most  frequently  occiini 
bacteria  in  poultry  litter  is  the  coryneform.  In 
paper  discusses  the  characteristics  and  class  a 
tion  of  the  coryneform  bacteria  isolated  durin  hi 
investigation.  The  procedures  for  isolating  an  if 
ferentiation  of  the  various  strains  is  discussed  li< 
actual  counts  of  coryneform  bacteria  in  the  v  3t 
10  to  the  9th  power  -  10  to  the  1 1th  powei  o 
fresh  material  did  not  appear  to  be  related  t  Ik 
physical  conditions  of  the  litter.  Three  hundre.  nc 
eleven  strains  of  coryneform  bacterial  wer* 
amined  and  compared  to  those  found  in  rx  i) 
litter.  (Hazen-Iowa  State) 
W71-13789 

ADENOSINE  TRIPHOSPHATE  CONTENT" 
SELENASTRUM  CAPRICORNUTUM, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Sci  ■ 
and  Wisconsin  Univ.,  Madison.  Water  Cher  n 

For  primary  bibliographic  entry  see  Field  05C 

W7 1-1 3794 


WATER  MONITORING  SYSTEM. 

Cordis  Corp.,  Miami,  Fla.  Cordis  Labs. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION -Field  05 


Available  from  the  National  Technical  Information 
Service  as  PB-203  426,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Terminal  Progress  Report,  March 
1970,  34  p,  9  fig,  6  tab.  EPA  16030  ENR  03/70* 
Contract  14-12-412. 

Descriptors:  *DDT,  'Malathion,  *Pesticides,  *An- 

tibioties    (Pesticides),    Public    health,    Pollutant 

identification. 

Identifiers:  DDA,  'Immunization,  Immunoassay. 

The  feasibility  of  producing  antibodies  to  DDT  and 
Malathion  derivatives  was  accomplished  by  immu- 
nizing animals  with  pesticide-protein  complexes  in 
which  the  protein  carrier  was  derived  from  the  spe- 
cies being  immunized.  DDA-rabbit  serum  albumin 
or  Malathion  anhydride-rabbit  serum  albumin 
cojugates  were  injected  into  rabbits  in  complete 
Freund's  adjuvants  at  multiple  intradermal  sites, 
and  antibody  responses  were  encountered  by  the 
third  or  fourth  injection.  The  results  demonstrate 
that  ( 1 )  it  is  possible  to  develop  specific  antibodies 
tc  two  pesticide  derivatives,  DDA  and  Malathion 
anhydride  (2)  these  antibodies  are  highly  specific 
For  each  pesticide  derivative'  and  ( 3 )  given  enough 
arae,  the  technical  difficulties  which  have  been  en- 
Muntered  in  utilizing  these  antibodies  for  the 
ievelopment  of  a  highly  sensitive  immunoassay 
procedure  could  be  resolved.  Such  a  technique 
vouki  offer  investigators  interested  in  pollution 
jroblems  a  simultaneously  highly  specific  and 
lighly  sensitive  method  for  detecting  and  measur- 
ng  these  pesticides,  without  the  need  for  prelimi- 
lary  treatment  of  the  samples  being  investigated. 


UOBABILISTIC   ANALYSIS   OF   DISSOLVED 
)XYGEN, 

:olorado  State  Univ.,  Fort  Collins,  Dept.  of  Civil 
Engineering. 
I.  Esen. 

h.D.  Thesis,  Colorado  State  University,  March 
971. 104  p,  1 1  fig,  5  tab,  29  ref,  5  append. 

tescriptors:  *Probability,  Oxygen  demand,  'Dis- 
ced oxygen,  *Water  pollution  effects,  'Statisti- 
»1  models,  Variability,  Reaeration,  Statistics, 
tatistical  methods,  Biochemical  oxygen  demand 
lodel  studies,  Monte  Carlo  method,  Stochastic 
ocesses. 
lentifiers:  'Dissolved  oxygen  model. 

nations  are  developed  which  predict  the  mean 
Jues  of  biochemical  oxygen  demand  and  dis- 
ked    oxygen     concentration     at     any     point 
iwnstream  from  the  point  of  addition  of  wastes  to 
river.  The  equations  account  for  the  effects  of 
oxygenation,  reaeration,  waste  addition,  oxygen 
dition,  sedimentation  of  solids  to  the  river  bot- 
m,  and  ben  thai  demand,  but  neglect  the  effects  of 
igitudinal     dispersion,     variations     in     stream 
charge  and  the  effects  of  photosynthesis.  Varia- 
ns  in  the  values  of  the  coefficients  of  the  dif- 
«ntial  equations,  in  particular  coefficients  of 
oxygenation  and  reaeration,  are  examined  by 
ng  data  collected  by  the  Ohio  River-Cincinnati 
ol  Survey  and  Tennessee  Valley  authority.  The 
:fficients  of  deoxygenation  and  reaeration  were 
jisidered  to  be  normally  distributed.  The  proba- 
cy distribution  of  biochemical  oxygen  demand 
s  obtained  analytically  by  developing  a  random 
Ik  model.  To  determine  the  probability  distribu- 
i  of  dissolved  oxygen,  a  Monte  Carlo  technique 
s  developed.  Variances  and  confidence  limits  of 
solved  oxygen  levels  thus  obtained  were  corn- 
ed with  the  data  obtained  from  samples  taken 
m  the  Sacramento  River.  (Knapp-USGS) 
1-13852 


Descriptors:  'Chemical  analysis,  'Heavy  metals 
•Spectrophotometry,  'Water  chemistry,  'Analyti- 
cal techniques,  Instrumentations,  Sampling,  Natu- 
ral streams.  6 
Identifiers:  'Lead,  'Zinc,  'Atomic  absorption 
spectrophotometry. 

Stream  samples  were  analyzed  for  lead  and  zinc 
using  a  Perkin-Elmer  Model  303  Atomic  Absorp- 
tion Spectrophotometer.  The  Perkin-Elmer  Sam- 
pling Boat  accessory  was  used  with  tantalum  boats 
An  aliquot  of  the  sample  is  placed  in  a  tantalum 
boat,  evaporated  to  dryness,  and  the  boat  is  placed 
directly  in  the  flame.  The  readily  volatilized  ele- 
ments are  consumed  in  1-2  seconds.  This  rapid 
consumption  results  in  a  high,  narrow  absorption 
peak,  thereby  yielding  significantly  lower  detection 
limits.  The  Sampling  Boat  technique  is  valuable  for 
the  determination  of  lead  and  zinc  at  extremely  low 
concentrations  in  natural  water.  It  is  limited  in  zinc 
analysis  in  that  at  concentrations  above  20  micro- 
grams per  liter  excessively  small  aliquots  must  be 
delivered  to  the  boats  with  a  resulting  decrease  in 
accuracy.  (Lang-USGS) 
W7 1-1 3907 
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CYCLING  OF  ZINC-65  BY  COLUMBIA  RIVER 

KSKEKS  w  A  CLOSED  LOTlc 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

Colbert  E.  Cushing,  and  Fred  L.  Rose. 

Limnol  Oceanogr.  15  (5):  762-767,  Dlus,  1970. 

Identifiers:   Algae,  Columbia,  Cultures,  Cycling, 

Lotic,  Microcosm,  Periphyton,  Plant,  River  USA 

Zinc-65. 

Studies  of  65Zn  cycling  by  periphyton  were  per- 
formed in  a  closed,  lotic  microcosm  under  varying 
light  regimes,  community  state,  initial  ambient  con- 
centrations, and  stable  divalent  cation  concentra- 
tions. Uptake  of  65Zn  was  considerable  in  continu- 
ous light,  continuous  darkness,  a  12-hr 
photoperiod,  or  by  killed  communities,  indicating  a 
dominant  adsorptive  uptake  mechanism.  Uptake  of 
65Zn  was  shown  to  be  proportional  to  the  initial 
ambient  concentration  of  65Zn,  which  decreased 
during  the  course  of  an  experiment.  Increasing  of 
the  concentration  of  stable  zinc  or  Mg  propor- 
tionately decreased  the  uptake  of  65Zn,  illustrating 
a  competition  for  binding  sites  and  supporting  the 
adsorptive  uptake  theory.  A  discussion  of  the  sig- 
nificance of  this  work  to  the  reporting  of  concen- 
tration factors  is  presented.  The  similarity  in  func- 
tion between  the  heterogeneous  periphyton  com- 
munity and  unialgal  cultures  or  single  species  of 
plants  is  pointed  out  -Copyright  1971,  Biological 
Abstracts,  Inc. 
W71-13102 


E  ANALYSIS  OF  LEAD  AND  ZINC  IN  NATU- 
CHNIQUERS    BY   THE    'SAMPLING    BOAT' 

souri  Univ!,  Rolla,  Dept.  of  Geology 

I  Tibbs,  and  E.  A.  Bolter. 

souri     University     Department    of    Geology 

earch  Report,  1971.  9  p,  4  fig,  2  ref.  OWRR 

|ectB-021-M0-(5). 


DISSOLVED  PHOSPHORUS  CONCENTRA- 
TIONS IN  A  NATURAL  SALT-MARSH  OF 
DELAWARE, 

Univ.  Ga.,  Mar.  Inst.,  Sapelo  Island,  Ga.,  31327, 
Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  02L 
W71-13I24 


THE  PHYTOPLANKTON  OF  THE  HUNGARIAN 
REACH  OF  THE  DANUBE  DURING  THE 
WINTER  MONTHS  (DANUBIALIA  HUNGAR- 
ICA,  XL VI.), 

Magyar  Tudomanyos  Akademia,  Budapest,  station 

for  Danube  Research. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-13130 


Sources  of  Pollution— Group  5B 

THE    LAND    AND    WATER    CONSERVATION 
AND  RECLAMATION  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-13 160 


SUPERVISION  OF  OIL,  GAS,  AND  NATURAL 
DRY  GAS  WELLS. 

For  primary  bibliographic  entry  see  Field  06E 
W71-13214 


LIQUID  INDUSTRIAL  WASTES. 

For  primary  bibliographic  entry  see  Field  06E 
W71-13222 


EVALUATION  TESTS  OF  THE  TRANSFER  OF 
RADIOACTIVE  POLLUTION  IN  THE  OCEANIC 
AND  MARINE  FOOD  CHAINS,  (ESSAI 
D'EVALUATION  DES  TRANSFERTS  DE  LA 
POLLUTION  RADIOACTIVE  DANS  Les  chaines 
aumentaires  oceaniques  et  marines), 
Commissariat  a  l'Energie  Atomique,  Fontenay- 
aun-Roses  (France). 

For  primary  bibliographic  entry  see  Field  05C 
W71-13234 


THE  RADIO-ACTIVE  CONTAMINATION  OF 
THE  SEA  (LA  CONTAMINATION  RADIO-AC- 
TIVE DE  LA  MER), 

Centra   Applicationi    Militari    Energia   Nucleare, 
Pisa  (Italy).  Laboratoire  de  Radioprotection. 
For  primary  bibliographic  entry  see  Field  05A 
W71-13235 


SIGND7ICANCE  OF  SEDIMENTS  IN  EVALUAT- 
ING THE  RADIOACTIVE  CONTAMINATION 
OF  THE  SEA, 

Parma    Univ.    (Italy).     Istituto    di    Zoologia    e 

Anatomia  Comparata. 

For  primary  bibliographic  entry  see  Field  05A 

W71-13236 


DIVISION  OF  MINERAL  RESOURCES. 

For  primary  bibliographic  entry  see  Field  06E 
W71-13240 


CHEMICAL  EFFECTS  OF  DECOMPOSING 
SALMON  CARCASSES  ON  AQUATIC 
ECOSYSTEMS, 

Alaska  Univ.,  College.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-13142 


RADIONUCLIDES  AS  POSSIBLE  SEA  WATER 
POLLUTANTS, 

International  Lab.  of  Marine  Radioactivity,  Monte 

Carlo   (Monaco);   and  CNEN-EURATOM   Lab 

Fiascherino  (Italy). 

S.  Keckes,  and  M.  Bernhard. 

Revue  Internationale  D'Oceanographie  Medicale 

Nice,  France,  Vol  20,  1970,  p  9-28.  55  ref. 

Descriptors:  'Sea         water,  'Pollutants, 

'Radioisotopes,     'Nuclear     wastes,     'Industrial 

wastes,  Speciation,  Equilibrium,  Waste  dilution, 

Dispersion,  Diffusion,  Advection,  Environmental 

effects,  Food  chains. 

Identifiers:    'Natural    radionuclides,    'Man-made 

radionuclides. 

Radionuclides  released  as  by-products  from 
nuclear  power  plants,  installations  for  production 
of  nuclear  fuel  and  weapon  tests  are  polluting  the 
marine  environment.  The  marine  biogeocycle  of 
the  radionuclides  and  their  corresponding  stable 
elements  are  outlined.  The  physico-chemical 
speciation  and  equilibration  with  the  correspond- 
ing stable  element;  dilution  and  dispersion  by  diffu- 
sion and  advection;  transport  from  the  point  of 
entry  by  currents;  migrating  organisms  and  concen- 
tration by  organisms  directly  from  sea  water  or 
through  food  chains  and  by  physico-chemical 
processes  leading  finally  to  removal  by  sediments 
are  discussed.  Somatic  and  genetic  damage  to 
marine  organisms  and  to  man  has  become  a  hazard. 
The  risk  of  marine  radioactivity  is  being  seriously 
weighed  against  the  benefits  of  the  atomic  age 
(Ensign-PAI)  6  ' 

W7 1-13244 
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APPLICATIONS  OF  THE  HORTON  STREAM 
CLASSIFICATION  TO  EVALUATE  FAUNAL 
STUDIES, 

Kentucky  Univ.,  Lexington.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-13269 


A  RIVER  AS  A  CHEMICAL  REACTOR, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13272 


THE  HARMONIC  ANALYSIS  OF  THE  PENOB- 
SCOT RIVER  TIDES, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13274 


THE  DETERMINATION  OF  THE  RATES  OF 
DIFFUSION  OF  DISSOLVED  OXYGEN  IN 
SALINE  WATERS, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13275 


AN  EVOLUTIONARY  RIVER  MODEL  VIA  ON- 
LINE SYSTEM  H)ENTD7ICATION, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13277 


AN  EVOLUTIONARY  RIVER  MODEL  VIA 
CONTINUOUS  ON-LINE  SYSTEM  D3ENTD7I- 
CATION, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13278 


MIXING  IN  SELF-SUSTAINED  TURBULENCE, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13283 


BEHAVIOR  OF  GAS  BUBBLES  IN  AQUEOUS 
ELECTROLYTE  SOLUTIONS, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13284 


ANALYSIS  OF  VARIATIONS  IN  DISSOLVED 
OXYGEN  IN  AN  IMPOUNDMENT  IN  CENTRAL 
ILLINOIS, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

V.  Kothandaraman,  and  R.  L.  Evans. 

Water  Resources  Research,  Vol  7,  No  4,  p  1037- 

1044,  August  1 97 1 .  8  fig,  2  tab,  1 1  ref. 

Descriptors:  'Dissolved  oxygen,  *Time  series  anal- 
ysis, 'Impoundments,  Lakes,  Water  quality,  Water 
temperature,  Reservoirs,  Impounded  waters, 
Reservoir  stages,  Data  collections,  Sampling,  Ther- 
mal stratification,  Fourier  analysis,  Statistical 
methods.  Variability,  Illinois. 
Identifiers:  Dissolved  oxygen  variation,  *Lake 
Bloomington  (111) 

Spectral  analysis  was  employed  to  investigate  the 
nature  of  variations  in  dissolved  oxygen  concentra- 
tions in  Lake  Bloomington  by  using  an  18-month 
record  of  weekly  observations.  At  the  deepest  por- 
tion of  the  lake,  seasonal  changes  with  a  periodicity 
of  4  months  are  significant;  this  corroborates 
findings  based  on  chemical  water  quality  changes. 
The  results  of  spectral  analysis  of  DO  records  at 
0.61 -meter  depth  of  different  stations  in  the  lake 
are  similar.  The  upper  layers  of  the  entire  lake 
respond  alike  to  the  changes  in  DO  concentrations. 
Long-term  and  random  variations  in  the  observa- 
tions arc  thought  to  be  the  predominant  features  of 
the  DO  record.  The  limiting  depth  of  the  epilim- 


netic  zone  in  the  lake,  as  defined  by  temperature 
and  DO,  appears  to  be  about  6.10  meters.  (Knapp- 
USGS) 

W71-13287 


NATURAL  OIL  SEEPS  IN  OR  NEAR  THE 
MARINE  ENVIRONMENT:  A  LITERATURE 
SURVEY, 

Coast  Guard,  Washington,  D.C.  Applied  Chemical 
Oceanography  Branch. 
T.  C.  Johnson. 

Availabile  from  NTIS,  Springfield,  Va.  22151  as 
AD723310  -  $3.00  printed  copy.  Coast  Guard  Of- 
fice of  Research  and  Development  Background  Re- 
port, March  1971.  30  p,  8  fig,  40  ref.  No 
714141/002. 

Descriptors:  *Oil,  'Seepage,  *Oil-water  interfaces, 
♦Water  pollution  sources,  Documentation,  Oceans, 
Research  facilities,  Planning,  Pollutant  identifica- 
tion, Monitoring,  Marine  geology. 
Identifiers:  'Literature  survey,  Marine  oil  seeps, 
Western  Hemisphere. 

A  literature  survey  was  conducted  to  determine 
where  naturally  occurring  oil  seeps  have  been  re- 
ported to  be  injecting  oil  into  the  sea.  The  purpose 
of  this  was  to  locate  natural  laboratories  where  fate 
and  behavior  studies  on  oil  in  the  marine  environ- 
ment might  be  conducted.  Emphasis  was  placed 
upon  seeps  in  the  northern  half  of  the  Western 
Hemisphere.  Results  of  these  studies  will  con- 
tribute to  the  establishment  of  a  logical  marine  pol- 
lution monitoring  program  by  the  U.S.  Coast 
Guard.  Of  the  locations  determined,  those  which 
are  most  likely  to  be  useful  for  planned  Coast 
Guard  studies  are:  near  Barter  Island,  Alaska; 
southern  California;  western  Newfoundland;  and  in 
the  Gulf  of  Paria  west  of  Trinidad.  (Lang-USGS) 
W71-13297 


NUTRffiNT    POPULATION    EQUIVALENT   OF 
DOMESTIC  WASTE  WATER, 

Marquette  Univ.,  Milwaukee,  Wis.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-13322 


TURBDJIMETRIC-CHROMATOGRAPHIC 
DETERMINATION  OF  PETROLEUM  POLLU- 
TION IN  WATER, 

Vsesoyuznyi      Nauchno-Issledovatelskii      Institut 

Vodosnabzheniya,       Kanalizatskii,       Gidrotekh- 

nicheskikh         Sooruzhenii         i         Inzhenernoi 

Gidrogeologii,  Moscow  (USSR). 

For  primary  bibliographic  entry  see  Field  05A. 

W71-13338 


MERCED  DREDGING  CO  V  MERCED  COUN- 
TY (CONSTITUTIONALITY  OF  ORDINANCE 
REQUIRING  RESTORATION  AFTER  DREDGE 
MINING. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13375 


UNDERSTANDING  THE  DYNAMIC  BEHAVIOR 
OF  RADIONUCLIDES  RELEASED  TO  THE  EN- 
VIRONMENT AND  IMPLICATIONS, 

Oak  Ridge  National  Lab.,  Tenn. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-13376 


RECENT  ADVANCES  IN  APPLICATIONS  OF 
ISOTOPES  AND  RADIATION  IN  THE  UNITED 
STATES, 

Atomic  Energy  Commission,  Washington,  D.C.  Div 
of  Isotopes  Development. 
E.  E.  Fowler. 

Available  from  Unipub,  Inc.  P.O.  Box  433,  New 
York,  NY.  10016.  In:  Fourth  United  Nations  Inter- 
national Conference  on  the  Peaceful  Uses  of 
Atomic  Energy,  Geneva,  Switzerland,  September 
6-16,  1971,  p  4. 5-2 -4. 5- 19.  2  tab,  47  ref. 


Descriptors:  'Radioactivity  technique 

'Radioisotopes,  'Path  of  pollutants,  Stab 
isotopes,  Neutron  activation  analysis,  Analytic 
techniques,  On-site  investigations,  Water  pollutk 
sources,  Air  pollution,  Subsurface  investigatior 
Mapping,  Locating,  Clathrates,  Oxygenatio 
Rivers,  Sand  waves,  Sediment  transport,  X-rs 
fluorescence,  Snowfall,  Precipitation  gages. 
Identifiers:  Mercury,  Krypton  radioisotope 
Californium  radioisotopes. 

About  25%  of  the  paper  concerns  application 
radioactivity  techniques  to  environmental  poll 
tion.  Neutron  activation  analysis  is  used  to  measu 
mercury  pollution  in  the  field,  and  to  'finger  prir 
the  source  of  petroleum  pollution.  Radio-isotof 
X-ray  fluorescence  is  an  extremely  sensith 
method  for  analysis  with  air  filters.  The  Tsivoglc 
method  of  measuring  the  oxygen  consumption 
riven  is  based  on  the  loss  of  kryton-85  dispersed 
a  water-soluble  clathrate.  Sulfur  dioxide  pollutk 
is  studied  by  isotope  methods  using  mass-spectn 
scopic  determination  of  the  sulfur-32/sulfur-2 
ratio.  Automobile  exhaust  is  analyzed  by  countir 
the  kryton-85  released  by  three  kryptonated  rea/ 
tants;  specific  for  carbon  monoxide,  hydrocarbon 
and  nitrogen  oxides,  respectively.  Other  enviroi 
mental  systems  are  snowgages,  a  shipboard  con 
puter  system  for  detecting  movement  of  tagge 
sand;  and  on-site  neutron  activation  exploration  fc 
minerals  on  the  ocean  floor  (including  vanadiun 
manganese,  indium,  gold,  and  silver.  Medical  use 
industrial  measurements,  radiation  processin 
food  irradiation,  and  radiation  detector  develoi 
ment  are  also  discussed.  (Bopp-NSIC) 
W71-13377 


DISTRIBUTION  OF  RADIONUCLIDES  IN  BOl 
TOM  SEDIMENTS  OF  THE  COLUMBIA  RTVEl 
ESTUARY, 

Geological  Survey,  Washington,  Oreg. 

D.  W.  Hubbell  and  J.  L.  Glenn. 

Available  from  the  National  Technical  lnformatio 

Service  as  TTD-25724,  $3.00  in  paper  copy,  $0.9 

in  microfiche.  Open  File  Report,  Portland,  Oregor 

1971.  1 36  p,  append. 

Descriptors:  'Effluents,  'Nuclear  powerplanfc 
'Estuaries,  'Estuarine  environmen 

'Radioisotopes,  Sediments,  Deposition  (Sed 
ments).  Radioactive  waste  disposal,  Nuclea 
wastes,  Streambeds,  Pacific  Ocean,  Cores,  Gamm 
rays,  Particle  shape,  Particle  size,  Soil  physical  pre 
perties,  Settling  velocity. 
Identifiers:  Sediment  distribution,  Radiation. 

Radionuclides  produced  primarily  by  neutron  ac 
tivation  of  naturally  occurring  stable  element  am 
chemical  additives  in  nuclear-reactor  coolant  wate 
are  discharged  into  the  Columbia  River  at  the  Han 
ford  Reservation  of  the  United  States  Atomic  Ener 
gy  Commission.  In  the  river,  the  radionuclides  as 
sociate  with  sediment  and  biota  or  remain  in  solu 
tion  and  subsequently  are  distributed  downstrean 
throughout  the  river  system  and  the  Columbi; 
River  estuary  to  the  Pacific  Ocean.  To  provide  in 
formation  on  the  distribution  of  radioactivity  in  thi 
estuary,  the  physical  and  radiological  character  o 
the  streambed  was  investigated  in  1965.  Gross 
gamma  radiation  was  measured  in  situ  and  surficia 
samples  and  cores  were  obtained  with  speciall' 
designed  equipment  at  14  cross  sections  betweei 
Longview,  Wash.,  near  Columbia  River  mile  65.8 
and  the  estuary  mouth.  (Houser-NSIC) 
W71-13378 


BIO-MEDICAL  DIVISION  PRELIMINARY  RE 
PORT  FOR  PROJECT  SCHOONER, 

California  Univ.,  Livermore.  Lawrence  Radiatioi 
Lab. 

L.  R.  Anspaugh,  R.  J.  Chertok,  and  B.  R.  Clegg. 
Available  from  National  Technical  Informatioi 
Service  as  UCRL-50718,  $3.00  paper  copy;  $0.9; 
microfiche.  Biomedical  Division  Preliminary  Re 
port  for  Project  Schooner,  July  22,  1969.  75  p,  4' 
fig,  15  tab,  23  ref. 
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escriptors:  *Nuclear  explosion,  *Excavation, 
Environmental  effects,  'Biological  communities, 
\quatic  life,  'Ecology,  'Ecosystems,  Air  pollu- 
jn,  Water  pollution,  Soil  contamination,  Tritium, 
illout,  Surveys,  Forecasting,  Meteorology,  At- 
osphere. 

entifiers:  Concentration,  Nuclear  detonation, 
aceful  uses,  Surveillance  program,  Plowshare. 

le  Schooner-Event  was   a   31-kiloton   nuclear 
■tenng  detonation  executed  on  8  Dec.  1968  at 
;  Nevada  Test  Site.  The  Bio-Medical  Division 
rticipated  in  this  event  in  a  variety  of  ways  con- 
med  with  prediction,  transport,  and  interaction 
h  the  biosphere.  The  predictive  effort  con- 
ered  those   radionuclides   created   within   the 
'ice  and  its  environment  with  the  aim  of  identify- 
those  with  the  greatest  biological  hazard.  Dur- 
and  immediately  following  the  event  a  variety 
Held  experiments  were  conducted.  Aircraft  sam- 
s  of  the  cloud  were  analyzed   to  determine 
ionuclide  and  mass  partitioning  as  a  function  of 
tide  size  and  class.  Fourteen  sequential  air-sam- 
ig  stations  were  fieled  to  study  the  distribution 
redistribution  of  airborne  particles  up  to  6 
:ks  following  the  event.  With  debris  collected 
n  the  base-surge  cloud  as  well  as  with  crater-lip 
enal,    experimenters    are     determining    the 
ogical   availability   of  radionuclides   to   pigs, 
s,  and  various  aquatic  organisms.  This  report 
marizes  preliminary  findings  and  indicates  the 
ction  of  continuing  efforts.  An  ecology  pro- 
n  was  begun  in  the  immediate  vicinity  to  study 
half-residence-times  of  radionuclides  in  soils 
its,  and  animal  life.  (Houser-ORNL) 
1-13379 
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IRONMENTAL      RADIOLOGICAL      SUR- 
LLANCE  PROGRAM, 

Jersey,  Dept.  of  Environmental  Protection, 
iton.  Bureau  of  Radiation  Protection. 
>rimary  bibliographic  entry  see  Field  05A 
-13380 


OY       OF       THE       PARAMETERS       OF 
IOCOBALT    TRANSFER    IN    CONTINEN- 

systems*™       AND       IRRIGATCD 

missariat  a   l"Energie   Atomique,   Fontenay- 
toses  (France).  Centre  d'Etudes  Nucleases, 
nmary  bibliographic  entry  see  Field  05C 
13381 


XSPORT  OF  CESIUM- 137.  INTERACTION 
1  BED  SEDIMENTS, 

i  Univ.,  Austin.  Dept.  of  Civil  Engineering. 
Kudo,  and  Earnest  F.  Gloyna. 
j  Research,  Vol  5,  pp  71-79  (1971).  4  fig,  3 
1  ref.  AEC  contract  AT-  ( 1 1-1  )-490. 

iptors:  'Radioisotopes,  'Sediment  transport, 
>rption,  Model  studies,  River  flow,  Tracer, 
'f  pollutants,  Radioactivity  effects,  Water  pol- 
effects,  Cores,  Bottom  sediments,  Flumes, 
.Sorption,  Absorption,  Lake  soil. 
fiers:  Cesium  radioisotopes. 

n-137  uptake  by  Lake  Austin  sediments 
i  are  particularly  cohesive)  was  studied  in 
a  and  model  rivers.  In  a  non-flowing  system 
netration  of  radioactivity  was  less  than  2-3 
e  diameters  in  24  hours,  and  the  ratio  of  the 

radioactivity  uptake  per  sec,  square  cm  of 
the  radioactivity  content  per  cubic  cm  water 
d  5  *  '0-5  cm/sec.  The  rate  of  radioactivity 

by  sediment  increased  1 80  fold  as  the  mean 
elocity  was  increased  from  0  to  50  cm/sec. 
tio  of  radioactivity  transport  in  sediment  to 

water  increased  from  0  to  2  as  the  fluid 
i  was  increased  from  5  to  50  cm/sec. 
tion  of  radioactivity  by  sediment  was  less 

Nsfamonth  at  a  fluid  Velocity  of  3  cm/sec- 
3386 


HEALTH  PHYSICS  ASPECTS  OF  NUCLEAR 
FACILITY  SITING  SUMMARY  OF  CON 
FERENCE  NO.  701106,  UWIMAKY     OF     CON- 

Health  Physics  Society. 

W7  M  339y  bibliograPhic  entry  ^e  Reld  05C. 


A*  ESTDVfATE  OF  RADIATION  DOSES 
V.r.N^vD  BY 'NDIV»>UALS  LIVING  IN  THE 
VICINITY  OF  A  NUCLEAR  inipi 
REPROCESSING  PLANT  IN  1968, 

Bureau  of  Radiological  Health,  Winchester,  Mass 

Northeastern  Radiological  Health  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 


PUBLIC  HEALTH  ASPECTS  OF  1-129  FROM 
THE  NUCLEAR  POWER  INDUSTRY, 

Bureau  of  Radiological  Health,  Rockville,  Md  and 
Iowa  State  Univ.,  Ames.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  05C 
W71-13392 


QUANTITATIVE  EVALUATION  OF  ENVIRON- 
MENTAL FACTORS  AFFECTING  POPULA- 
TION EXPOSURE  NEAR  HANFORD,    r"™LA 

Battelle  Memorial  Inst.,  Richland,  Wash    Pacific 

Northwest  Lab. 

For  primary  bibliographic  entry  see  Field  05C 

W71-13394 


IN  SITU  MEASUREMENTS  OF  ENVIRONMEN- 
TAL RADIOACTIVITY, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  05C 

W71-13395 


WORKSHOP  TING  '  URBAN  WATER  °UAL,TY 

Street   Salting-Urban    Water   Quality    Workshop 
Proceedings,  Hawkins,  R.  H.,  ed,  State  University 
College  of  Forestry  at  Syracuse  Univ  May  6   1 97 1 
Syracuse,  N  Y,  State  College  of  Forestry,  July 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Deicers,  'Highway  icing,  'Water 
quality,  Surface  waters,  Groundwater,  Lakes,  Sodi- 
um chloride,  Calcium  chloride,  Surface  runoff 
Seepage,  Data  collections,  Cities,  Urbanization 
Identifiers:  'Urban  hydrology. 

The  12  papers  included  in  this  volume  concerning 
water  pollution  and  related  environmental  effects 
from  highway  deicers,  were  given  at  the  Street  Salt- 
ing -  Urban  Water  Quality  Workshop,  held  at  the 
State  University  College  of  Forestry  at  Syracuse 
University,  on  May  6,  1971.  Current  annual  use  of 
highway  deicers  is  around  9  million  tons  of  sodium 
chloride,  about  one-third  million  tons  of  calcium 
chloride,  and  about  8  million  tons  of  abrasives 
Leading  states  in  deicer  use  are  Pennsylvania, 
Ohio     New    York,    Michigan,    and    Minnesota. 
Specific  data  and  information  are  presented  re- 
garding: (1)  Methods,  equipment  and  materials 
used  for  snow  and  ice  removal ;  (2)  chlorides  found 
in  rainfall  and  municipal  sewage  during  the  winter 
(3)  salt  runoff  from  streets  and  highways;  (4)  deic- 
mg  compounds  found  in  surface  streams,  public 
water  supplies,  groundwater,  farm  ponds  and  lakes; 
(5)    special   additives   incorporated   into   deicing 
agents;  (6)  vehicular  corrosion  and  deterioration  of 
highway  structures  and  pavements;  and  (7)  effects 
S?-,?5?^?  soils'  vegetat'on  and  trees.  (See  also 
w? !"  ^34  thru  W7 1-13441  )(Woodard-USGS) 
W  / 1  -1 3433 


THE   USE   OF  STABLE  ELEMENT  CONCEN- 

™Ji°.NJLIN  THE  PREOPERATIONAL  EN- 
VIRONMENTAL MONITORING, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  05C 

W71-13397 


A  RECAPITULATION  OF  EFFLUENT 
RELEASES  AND  RELATED  CHANGES  IN 
BACKGROUND  RADIATION  LEVELS  AT 
BROOKHAVEN  NATIONAL  LABORATORY 
AND  SOME  COMPARISONS  WITH  THOSE  AS- 
SOCIATED WITH  NUCLEAR  POWER  REAC- 
TOR PLANTS, 

Brookhaven  National  Lab.,  Tenn. 
For  primary  bibliographic  entry  see  Field  05C 
W71-13398 


RADIOIODINE  DISTRIBUTION  IN  THE 
TARAPUR  POWER  REACTOR  ENVIRONMENT 
DURING  COMMISSIONING  AND  INITIAL 
OPERATIONS, 

Tarapur  Atomic  Power  Station  (India). 

For  primary  bibliographic  entry  see  Field  05C 

W71-13399 


PLUTONIUM   CONCENTRATION   IN  ORGAN- 
ISMS OF  THE  ATLANTIC  OCEAN, 

Woods  Hole  Oceanographic  Institution,  Mass. 
For  primary  bibliographic  entry  see  Field  05C 
W71-13401 


MANMADE   RADIONUCLIDES  IN  THE  HUD- 
SON RIVER  ESTUARY, 

New  York  Medical  Center,  New  York.  Inst,  of  En- 
vironmental Medicine. 

For  primary  bibliographic  entry  see  Field  05C 
W71-13402 


PAYING  FOR  POLLUTION  BY  THE  POUND. 

For  primary  bibliographic  entry  see  Field  06E 
W71-13415 


ENVKONMENTAL    IMPACT    OF    HIGHWAY 
DEICING,  " 

Environmental   Protection   Agency    Edison    NJ 

Water  Quality  Lab. 

E.  J.  Struzeski,  Jr. 

In:  Street  Salting-Urban  Water  Quality  Workshop 

Proceedings,  State  University  College  of  Forestry 

at  Syracuse  University  May  6,  197 1 :  Syracuse  N  Y 

State  College  of  Forestry,  p  1 4- 1 9,  July  1971.' 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Deicers,  'Highway  icing,  Reviews 
Surface  runoff,  Cities,  Sodium  chloride,  Calcium 
chloride,  Seepage,  Water  quality,  Surface  waters 
Groundwater,  Water  wells,  Chemical  analysis  Ur- 
banization. 
Identifiers:  'Urban  hydrology. 

The  effect  of  highway  deicing  on  the  environment 
is  reviewed.  Current  annual  use  of  highway  deiicers 
is  around  9  million  tons  of  sodium  chloride  about 
one-third  million  tons  of  calcium  chloride,  and 
about  8  million  tons  of  abrasives.  Leading  states  in 
deicer  use  are  Pennsylvania,  Ohio,  New  York, 
Michigan  and  Minnesota.  Serious  groundwater  pol- 
lution has  occurred  in  many  locations,  due  to  the 
heavy  application  of  salts  onto  highways.  The  State 
of  New  Hampshire  up  to  1965,  had  replaced  more 
than  200  roadside  wells,  due  to  contamination  by 
road  salts.  Some  of  these  wells  contained  in  excess 
of  3,500  mg/liter  chlorides.  Tastes  and  odors  in 
domestic  water  supplies  in  Connecticut  have  been 
traced  to  chlorides  and  sodium  ferrocyanide 
originating  from  salt  storage  areas.  Within  Mas- 
sachusetts, salt  increases  have  been  noted  in  the 
water  supplies  of  some  63  communities,  and  vari- 
ous supplies  have  been  abandoned,  at  least  in  part 
due  to  road  salting  and  salt  storage  piles.  (See  also 
W71-13433)(Woodard-USGS) 
W71-13434 


THE  EFFECT  OF  HIGHWAY  SALT  ON  WATER 
QUALITY  IN  SELECTED  MAINE  RIVERS, 

Marine  Univ.,  Orono.  Dept.  of  Soil  Science. 

F.  E.  Hutchinson. 

In:  Street  Salting  -  Urban  Water  Quality  Workshop 

Proceed ings,  State  University  College  of  Forestry 
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at  Syracuse  University,  May  6,  1971:  Syracuse,  N 
Y,  State  College  of  Forestry,  p  20-23,  July  1971.  3 
tab. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Deicers,  'Highway  icing,  'Maine, 
Rivers,  Surface  waters.  Sodium  chloride,  Surface 
runoff,  Water  quality,  Chemical  analysis,  Data  col- 
lections, Cities,  Urbanization. 
Identifiers:  'Urban  hydrology. 

Seven  rivers  in  Maine  were  sampled  in  April,  July 
and  October  for  a  two-year  period  to  determine  the 
effect  of  highway  salting  on  water  quality.  The 
water  samples  were  analyzed  for  content  of  sodium 
and  chloride  ions.  Four  of  the  rivers  selected  were 
from  the  southwestern  section  of  the  state  because 
of  the  relatively  high  road  density  and  consequent 
salt  usage  in  that  area.  Three  rivers  were  from  the 
eastern  section  of  the  state  where  there  are  few 
roads.  Sodium  and  chloride  concentrations  were 
highest  in  the  rivers  in  the  southwestern  part  of  the 
state  (Androscoggin,  Kennebec,  Penobscot,  Saco), 
but  the  concentration  never  exceeded  1 1  ppm  of 
either  ion.  The  levels  in  April  at  the  time  of  snow- 
melt  were  lower  (1-4  ppm)  than  in  October.  The 
determinations  of  sodium  and  chloride  concentra- 
tions are  tabulated.  (See  also  W71-13433) 
(Woodard-USGS) 
W71-13435 


ROAD  SALT  AS  AN  URBAN  TRACER, 

Lamont-Doherty         Geological         Observatory, 

Palisades,  N.Y. 

W.  S.  Broecker,  B.  Schwartz,  N.  Sloan,  and  P. 

Ancona. 

In:  Street  Salting  -  Urban  Water  Quality  Workshop 

Proceedings,  State  University  College  of  Forestry 

at  Syracuse  University,  May  6,  1971:  Syracuse,  N 

Y,  State  College  of  Forestry,  p  24-38,  July  197 1 .  7 

fig,  2  tab,  1  ref. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Deicers,  'Highway  icing,  'New 
York,  New  Jersey,  Surface  waters,  Groundwater, 
Sodium  chloride.  Calcium  chloride.  Chemical  anal- 
ysis, Data  collections,  Water  quality,  Cities,  Ur- 
banization. 
Identifiers:  'Urban  hydrology. 

The  effects  of  road  salting  on  the  quality  of  waters 
in  the  suburban  area  northwest  of  New  York  City 
were  studied.  The  area  studied  is  the  drainage  basin 
of  the  Hackensack  River  which  lies  on  the  west  side 
of  the  Hudson  River  and  constitutes  much  of 
Rockland  County,  N.Y.  and  Bergen  County,  N.J. 
The  total  amount  of  salt  added  to  the  roads  of 
Bergen  County  in  the  winter  of  1969-70  was 
1 50,000  tons.  The  area  of  this  county  is  600  sq  km, 
the  rainfall  75  cm/yr,  and  the  percent  of  water 
running  off  to  the  sea  is  about  50.  If  the  road  salt 
from  the  1969-70  winter  were  uniformly  dissolved 
in  the  runoff  water  for  one  year,  the  average 
chloride  ion  concentration  would  be  40  ppm.  Ad- 
ding the  background  level  of  about  10  ppm  thus 
gives  50  ppm  for  the  expected  mean  annual 
chloride  concentration.  The  average  1970  value 
observed  for  the  chloride  ion  content  of  Oradell 
reservoir,  through  which  much  of  the  drainage 
from  Rockland  and  Northern  Bergen  County 
passes,  was  40  ppm.  The  predicted  and  observed 
values  are  not  significantly  different.  (See  also 
W7 1-13433)  (Woodard-USGS) 
W71-13436 


EFFECTS  OF  ROAD  SALT  ON  A  VERMONT 
STREAM, 

New     England     Watershed     Research     Center, 
Burlington,  Vt. 
S.  H.  Kunkle. 

In:  Street  Salting  -  Urban  Water  Quality  Workshop 
Proceedings,  State  University  College  of  Forestry 
at  Syracuse  University,  May  6,  1971:  Syracuse,  N 
Y,  State  College  of  Forestry,  p  48-61,  July  1971.  6 
fig,  5  tab,  1 5  ref. 


Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Deicers,  'Highway  icing,  'Ver- 
mont, Streams,  Sodium  chloride,  Calcium  chloride, 
Surface  runoff,  Seepage,  Water  quality.  Chemical 
analysis,  Data  collections,  Surface  waters,  Cities, 
Urbanization. 
Identifiers:  'Urban  hydrology. 

Studies  were  made  in  the  Sleepers  River  basin  of 
Vermont  during  1968  to  1970  to  determine  the  ef- 
fects of  road  deicers  on  water  quality.  Streams  not 
influenced  by  the  highway  averaged  2  to  5  mg/liter 
chloride,  while  concentrations  in  the  stream  af- 
fected by  the  highway  were  about  an  order  of  mag- 
nitude higher.  Salt  concentrations  in  the  highway- 
influenced  stream  peaked  during  summer  base  flow 
Some  of  the  winter's  salt  apparently  contaminated 
the  soil,  emerging  later  in  groundwater  inputs  into 
the  stream.  Chloride  concentrations  in  individual 
seeps  sampled  near  the  highway  exceeded  200 
mg/liter.  Annual  salt  (NaCl)  "background'  yields 
averaged  2.5  metric  tons/sq  km/yr  for  control 
catchments.  The  basin  containing  the  highway 
yielded  about  75  tons  total  in  excess  of  background 
delivery.  Since  an  estimated  67-100  tons  of  salt  was 
applied  within  the  watershed,  much  of  the  salt  ap- 
parently appeared  in  the  streamflow.  (See  also 
W71-13433)  (Woodard-USGS) 
W71-13438 


STREET  SALTING  AND  WATER  QUALITY  IN 
MEADOWBROOK,  SYRACUSE,  NEW  YORK, 

State   Univ.    of  New   York,   Syracuse.   Coll.   of 

Forestry. 

R.  H.  Hawkins. 

In:  Street  Salting  -  Urban  Water  Quality  Workshop 

Proceedings,  State  University  College  of  Forestry 

at  Syracuse  University,  May  6,  1971:  Syracuse,  N 

Y,  State  College  of  Forestry,  p  62-69,  July  1971.  5 

fig,  2  tab. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Deicers,  'Highway  icing,  'New 
York,  Cities,  Data  collections,  Surface  runoff, 
Seepage,  Sodium  chloride,  Chemical  analysis,  Cal- 
cium chloride,  Water  quality,  Streams,  Surface 
waters,  Urbanization. 
Identifiers:  'Urban  hydrology,  Syracuse  (NY). 

Analysis  of  water  samples  in  Meadowbrook,  which 
drains  approximately  3.8  square  miles  of  southeast- 
ern Syracuse,  New  York  show  that  the  application 
of  street  salt  has  a  profound  effect  on  water  quality 
in  the  stream.  The  chloride  content  of  the  water  va- 
ries greatly  with  the  seasons.  In  late  summer, 
chlorides  average  60-80  ppm.  Following  the  first 
snows  and  initial  street  salting,  chlorides  rise  to 
about  200-300  ppm.  Further  salting  runs  concen- 
trations even  higher,  and  an  extreme  of  10,650 
ppm  was  observed  in  December  of  1969,  although 
'peak'  highs  of  1000-3000  ppm  are  more  represen- 
tative. The  chloride  concentrations  taper  off  with 
the  onset  of  summer,  but  still  remain  abnormally 
high,  suggesting  that  some  of  the  previous  winter's 
salt  is  turning  up  in  the  streamflow.  Not  all  the  salt 
applied  runs  off  with  the  water  at  the  first  opportu- 
nity. The  salt  finds  its  way  into  the  soils,  ground- 
water and  street  masonry.  (See  also  W71-13433) 
(Woodard-USGS) 
W71-13439 


ROAD  SALT  AS  A  POLLUTING  ELEMENT, 

Bureau    of   Sport    Fisheries    and    Wildlife,    Fort 

Snelling,  Minn. 

R.W.Sharp. 

In:  Street  Salting  -  Urban  Water  Quality  Workshop 

Proceedings,  State  University  College  of  Forestry 

at  Syracuse  University,  May  6,  1971:  Syracuse,  N 

Y,  State  College  of  Forestry,  p  70-73,  July  1971.  5 

ref. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Deicers,  'Highway  icing,  'Water 
quality,  Lakes,  Streams,  Surface  waters,  Sodium 
chloride,  Ecology,  Surface  runoff.  Seepage,  Water 
wells,  Data  collections,  Cities,  Chemical  analysis, 
Urbanization,  Wisconsin. 
Identifiers:  'Urban  hydrology,  Ecological  effects. 


The  use  of  salt  for  snow  and  ice  control  on  north  i 
streets  and  highways  has  grown  rapidly  since  I 
1940's.  In  the  winter  of  1964-65,  the  City  off. 
waukee,  Wisconsin,  used  33,000  tons  of  tod  i 
chloride  and  200  tons  of  calcium  chloride.  In 
tame  winter,  the  Wisconsin  Highway  Departir  i 
used  1 60 ,000  tons  of  sodium  chloride ,  or  1 5 .8  1 1 
per  mile  of  highway.  The  chlorides,  being  hi), 
soluble,  are  carried  by  runoff  water  to  lakes  I 
streams.  The  question  arises  as  to  possible  dam : 
to  the  aquatic  and  terrestrial  environment, 
vironmenta)  effects  appear  to  be  localized  r: 
large  urban  centers  and  along  heavily  used  free  . 
routes.    Diamond    Lake,    in    Hennepin    Cou 
Wisconsin,  which  receives  the  discharge  of  a  m. 
storm  sewer,  now  has  a  chloride  content  of  2,  I 
ppm,  equivalent  of  3,780  ppm  sodium  chloride. 
place    these    values    in    the    perspective   of    i 
tolerance,  bluegills  will  tolerate  10,000  ppm, » 
urn  chloride.  Rainbow  trout  sustained  20%  mor 
ty  at  12,000  ppm.  A  build-up  of  sodium  chlo 
can  cause  complete  soil  sterility.  Studies  sho 
substantial  build-up  in  chloride  content  of  dome ; 
wells  located  adjacent  to  main  highway  syste 
Chloride  levels  exceeding  the  potable  water  tu[ 
standard  of  250  ppm  have  been  found  in  m 
states  during  recent  years  as  a  result  of  road  salt 
plication.     (See    also    W71-13433)    (Wood: 
USGS) 
W7 1-1 3440 


EFFECT  OF  URBAN  SALT  RUNOFF  ON  LA : 
STRATIFICATION, 

State  Univ.,  of  New  York  Coll.  at  Oswego.  L : 
Ontario  Environmental  Lab. 
J.  H.  Judd. 

In:  Proceedings  of  Symposium  on  Street  Salt 
Urban  Water  Quality  Workshop,  State  Univer 
College  of  Forestry  at  Syracuse  University,  Ma 
1971:  Syracuse,  N  Y,  State  College  of  Forestr 
74-91,  July  1971.  1  fig,  1  tab,  2  ref. 

Descriptors:  'Water  pollution  sources,  'Water  | 

lution  effects,  'Deicers,  'Highway  icing,  *W: 

quality,  'Lakes,  Sodium  chloride,  Surface  run 

Seepage,  Water  analysis,  Data  collections,  Ch 

Urbanization. 

Identifiers:  'Urban  hydrology,  'Lake  stratificatj 

The  effect  of  runoff  water  from  street  deicing  i 
the  stratification  within  a  small  lake  is  descrit 
First  Sister  Lake  lies  within  the  western  limit 
Ann  Arbor,  Washtenaw  County,  Michigan.  It  i  I 
glacial  origin  and  is  surrounded  on  all  sides  by  b 
An  extensive  subdivision  has  developed  along 
eastern  and  southeastern  shore  of  the  lake.  A 
lane  highway  is  located  on  the  hill  to  the  north,  v  i 
a  4-lane  highway,  Interstate  94,  adjacent  to  it. ' 
streets  of  the  subdivision  were  paved  in  1963  I 
storm  sewers  were  installed.  The  storm  sev 
carry  runoff  water  from  34.8  ha  (84  acres)  of  j 
subdivision  directly  into  First  Sister  Lake  thro  i 
five  outfalls.  The  major  factor  inhibiting  the  spi : 
mixing  of  First  Sister  Lake  appeared  to  be  gre:  I 
density  differences  between  upper  and  lower  sti 
due  to  the  amount  of  salt  entering  the  lake  dui ! 
the  previous  winter.  This  in  turn  depended  on 
amount  of  snowfall  and  on  the  amount  of  salt  wl  i 
was  used  for  deicing.  High  density  water  entei  \ 
the  lake  tended  to  flow  along  the  bottom  and  to 
tie  in  the  deepest  area  of  the  lake.  This  layei  I 
water  of  greater  density  increased  the  stability 
ficiently  to  prevent  mixing  of  the  lower  3  or < i 
(9.8  to  13.1  ft).  (See  also  W71-13433)  (Wood; 
USGS) 
W71-13441 


DIFFUSION  OF  SEWAGE  EFFLUENT  FN  I 
OCEAN  OUTFALL, 

Louisville  Univ.,  Kentucky.  Dept.  of  Mechan  i 

Engineering. 

R.  E.  Stewart,  H.  D.  Putnam,  R.  H.  Jones,  and  l 

Lee. 

ASCE  Proceedings,  Journal  of  the  Sanitary 

gi  nee  ring  Division,  Vol  97,  No  SA  4,  Paper  834  > 

485-503,  August  1971.  8  fig,  6  tab,  12  ref.appei 
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criptors:     *Path    of    pollutants,    *Coliforms, 
jrida,     *Ocean     currents,     *Waste     dilution, 
>ersion,  Mixing,  Water  pollution  sources,  At- 
ic  Ocean. 
itifiers:  Ocean  outfalls. 

scale  diffusion  experiments  were  conducted 
pg  August  and  December  1968  to  estimate 
brm  bacteria  concentration  patterns  of  sewage 
ent  from  an  ocean  outfall  located  at  Pompano 
:h,  Florida.  The  experiments  included  mea- 
ments  of  near-shore  currents,  estimates  of  tur- 
nt  diffusion  of  the  sewage  effluent  dye  tracer 
es,  and  the  determination  of  natural  die-off 
of  coliform  bacteria.  Near-shore  currents  are 
ominately  towards  the  North  with  fluctuations 
)eeds  produced  by  the  meandering  of  the 
da  Current,  by  wind  and  tidal  effects,  and  by 
waters.  For  the  travel  times  of  interest,  diffu- 
reduces  concentration  by  a  factor  of  1000  or 
.  Coliform  bacteria  die-off  rates  were  approxi- 
ly  two  orders  of  magnitude  greater  during  the 
ler  months  than  during  the  winter.  A  model 
ieveloped  to  predict  downstream  concentra- 
patterns  and  the  results  can  be  used  to  assess 
b  ocean  outfall  installations.  (Knapp-USGS) 

13444 


STIGATION  OF  SINKING  METHODS  FOR 
OVAL  OF  OIL  POLLUTION  FROM 
ER  SURFACES,  PHASE  1:  SURVEY  OF 
STATE-OF-THE-ART, 

Engineer  Waterways  Experiment  Station 
burg,  Miss. 

■imary  bibliographic  entry  see  Field  05G. 
13452 


T  NUTRIENTS  AND  THE  ESTUARY 
IANISM  IN  THE  DUWAMISH  RIVER 
ARY,  SEATTLE,  WASHINGTON, 

gical  Survey,  Tacoma,  Wash. 

imary  bibliographic  entry  see  Field  02L 

13459 


RGENTS    IN    THE    STREAMFLOW    OF 
)LK    COUNTY,    LONG    ISLAND,    NEW 

peal  Survey,  Mineola,  N.Y. 
en,  D.  E.  Vaupel,  and  N.  E.  McClymonds. 
peal   Survey   Research    1971,   Chapter  C 
sional  Paper  750-C,  p  C210-C214,  1971    4 
lb,  6  ref. 

[Mors:  'Detergents,  *Base  flow,  *New  York, 
ce-ground water  relationships,  *Path  of  pol- 
,  Pollutant  identification,  Water  wells, 
lwater  movement,  Alkylbenzene  sulfonates, 
alkylate  sulfonates,  Water  pollution 
i,  Urbanization, 
ers:  *Suffolk  County  (NY). 

2-69,  the  average  MBAS  (methylene-blue 
iubsUnce)  content  of  46  streams  in  Suffolk 
I  Long  Island,  N.Y.,  was,  on  a  yearly  basis, 
mately  inversely  related  to  the  amount  of 
low.  This  relation  partly  reflected  ( 1 )  the 
milarity  between  the  quality  of  the  shallow 
*ater  and  the  quality  of  the  streamflow, 
I  with  the  dilution  effect  of  recharge  from 
ation  on  the  quality  of  the  shallow  ground- 
2)  areal  differences  in  the  MBAS  content 
liallow  groundwater  and  the  effects  of  these 
ces  on  the  quality  of  the  streamflow  as  the 
ters  of  the  streams  shifted  in  response  to  the 
)  drought,  and  (3)  the  substitution  of  LAS 
ilkylsulfonate)  for  ABS  (alkylbenzene-sul- 
m  1965.  The  average  MBAS  content  and 
the  streams  in  1 962  were  virtually  the  same 
69.  However,  during  the  same  period  the 
chloride  content  and  load  of  the  streams 
d.  (Knapp-USGS) 
464 


R.  A.  Engberg. 

GPO.     Washington,     D.C.     20402-Price     $2  75 

Geological   Survey   Research    1971,   Chapter   C 

Professional  Paper  750-C,  p  C215-C222    1971    4 
fig,  4  tab,  4  ref. 

Descriptors:  'Phosphates,  *Nitrates,  'Streamflow 
Nebraska,  *Water  pollution  sources,  Discharge 
(Water),  Farm  wastes,  Fertilizers,  Path  of  pollu- 
tants, Nutrients,  Land  use,  Eutrophication. 

Analytical  data  for  sampling  sites  on  1 1  streams  in 
Nebraska  indicate  mean  concentrations  of  nitrate 
ranging  from  0.6  to  6.1  mg/liter  and  mean  concen- 
trations of  orthophosphate  ranging  from  0.35  to  2  0 
mg/liter.  Weighted  by  water  discharge,  average 
concentrations  of  nitrate  and  orthosphosphate  in 
all  1 1  streams  were  2.1  mg/liter  and  0.81  mg/liter 
respectively.  Concentrations  of  nitrate  and 
orthosphsophate  do  not  correlate  with  total  dis- 
solved-solids  content  of  the  water  nor  with  water 
discharge.  However,  nitrate  concentrations  show 
some  correlation  with  population  density,  cattle 
density,  and  percentage  of  drainage  area  planted  to 
corn.  (Knapp-USGS) 
W71-13465 


OCCURRENCE  OF  PHOSPHORUS  AND 
NITROGEN  IN  SALT  CREEK  AT  LINCOLN, 
NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

R.  A.  Engberg,  and  T.  O.  Renschler. 

GPO.     Washington,     DC.     20402-Price     $2  75 

Geological    Survey   Research    1971,   Chapter   C 

Professional  Paper  750-C,  p  C223-C227    1971    I 

fig,  2  tab,  1 1  ref. 

Descriptors:  *  Water  pollution  sources 
♦Phosphates,  *Nitrates,  'Nebraska,  Urbanization^ 
Cities,  Storm  runoff,  Sewage,  Waste  water  disposal, 
Path  of  pollutants,  Storm  drains,  Detergents, 
Eutrophication,  Algae,  Nutrients. 
Identifiers:  *  Urban  runoff,  Urban  hydrology  Lin- 
coln (Nebr).  *' 

Concentrations  of  phosphorus  and  nitrogen  in  Salt 
Creek  increase  markedly  in  the  6-mile  reach  of  the 
creek  within  the  city  of  Lincoln,  Nebr.  Most  of  the 
increase  is  due  to  inflow  from  the  Lincoln  sewage- 
treatment  plant  and  from  storm-sewer  and  other 
urban  runoff  entering  the  reach.  The  city  con- 
tributes average  amounts  of  0.94  tons  phosphorus 
and  1.8  tons  nitrogen  per  day  to  the  stream,  in- 
dicating annual  per  capita  contributions  of 
phosphorus  and  nitrogen  of  4.5  and  8.7  pounds  per 
year,  respectively.  (Knapp-USGS) 
W71-13466 


A  NOTE  ON  THE  SOLUBDLITY  OF  OXYGEN  IN 
WATER, 

New  Brunswick  Univ.,  Fredricton.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  02K 

W71-13508 


A   STATE-OF-THE-ART  REVIEW  OF  METAL 
FINISHING  WASTE  TREATMENT. 

Batelle  Memorial  Inst.,  Columbus,  Ohio.  Columbus 

Labs. 

For  primary  bibliographic  entry  see  Field  05D 

W71-13514 


WENDTLANDT  V.  NATIONAL  CO-OPERATIVE 

REFINERY  ASS'N  (SALT  WATER  INTRUSION 
RESULTING  FROM  OIL  DRILLING  OPERA- 
TIONS). 

For  primary  bibliographic  entry  see  Field  06E 

W71-13521 


rE      AND       ORTHOPHOSPHATE 
U  NEBRASKA  STREAMS, 

:al  Survey,  Lincoln,  Nebr. 


PICKENS  V  HARRISON  (JURY  INSTRUCTIONS 
IN    SUIT    FOR    DAMAGES    TO    IRRIGATION 
WELL  CAUSED  BY  SALT  WATER  POLLUTION 
IN        FROM  OIL  WELL). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13534 


Sources  of  Pollution— Group  5B 


POLZIN    V.    NATIONAL    CO-OP    REFINERY 
(OIL  POLLUTION  OF  DEEP  WATER  WELL).     ' 

For  primary  bibliographic  entry  see  Field  06E 
W71-13538 


WATER   QUALITY   RELATIONSHIPS  IN  THE 
RIVER  SYSTEM, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

J.  H.  N.  Garland,  and  I.  C.  Hart. 
Paper    3A,   Symposium   on   Trent   (River)    Pro- 
gramme, University  of  Nottingham,   15-17  April 
1971.  16  p,  12  fig,  6  tab,  1 1  ref,  (Water  Pollution 
Research  Laboratory,  Reprint  No.  62 1 ). 

Descriptors:  *Water  management,  *Water  quality 
control,  *River  systems,  *Sewage  effluents,  Sur- 
face run-off,  Sampling,  River  flow,  *  Nitrification 
Water  purification,  Model  studies,  Costs,  Water 
pollution  sources,  *Effluent  streams. 
Identifiers:  Trent  River  (England),  Economic 
models. 

To  determine,  for  the  purposes  of  the  Trent 
Economic  Model,  the  cost  of  achieving  desired 
qualities  of  water  in  the  river  system  and  the  in- 
fluence of  any  proposed  scheme  of  expenditure  on 
the  use  that  would  be  made  of  the  river,  a  means 
must  be  found  of  relating  water  quality  to  the  quali- 
ty of  effluents  admitted  to  the  stream.  A  major 
problem  in  forecasting  the  effects  of  pollution  on  a 
river  system  is  inadequate  sampling  of  water  quality 
and  flow.  Water  quality  of  the  Trent  River  is 
dominated  by  one  tributary,  the  Tame.  Pollution 
within  this  tributary  is  greater  than  that  attributed 
to  normal  effluent  discharges.  Account  must  there- 
fore, be  taken  of  storm  run-off.  Inorganic  nitrogen 
mass  flows  are  due  mainly  to  sewage  effluents  in 
urban  areas  and  to  surface  run-off  in  rural  areas. 
Nitrification  is  an  important  means  of  river  self-pu- 
rification in  the  summer.  River  flow  data  and 
sewage  effluent  discharge  data  are  required  for  ef- 
fective management  of  water  quality.  (Goessline- 
Texas) 
W71-13543 


RUSCH  V  PHILLIPS  PETROLEUM  CO.  (LIA- 
BILITY OF  ODL  COMPANffiS  FOR  POLLUT- 
ING UNDERYLING  STRATA), 

For  primary  bibliographic  entry  see  Field  06E 
W71-13593 


GULF  OIL  CORP  V.  MILLER,  (OIL  POLLU- 
TION OF  DAHtY  DRINKING  WATER). 

For  primary  bibliographic  entry  see  Field  06E 
W71-13595 


TOXIC    FACTORS    IN    ENZYMES    USED    IN 
LAUNDRY  PRODUCTS, 

Rockefeller  Univ.,  New  York. 

For  primary  bibliographic  entry  see  Field  05C 

W71-13604 


THE  ECONOMICS  OF  SEWAGE  DISPOSAL  IN 
A  COASTAL  URBAN  AREA-A  CASE  STUDY  OF 
THE  MONTEREY  PENINSULA,  CALD70RNIA, 

California  Univ.,   Berkely.  Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  05G 

W7 1-1 3605 


WATER  POLLUTION  IN  THE  GREATER  NEW 
YORK  AREA-SYMPOSIUM. 

Gordon  and  Breach,  New  York,  NY.,  1970.  21 1  p. 

Descriptors:  'Water  quality,  Water  pollution  ef- 
fects, *Water  pollution,  *New  York,  Model  stu- 
dies, Surveys,  Water  pollution  control,  Water 
quality  control,  Water  chemistry,  Data  collections 
Reviews,  Estuaries,  Coastal  plains. 
Identifiers:  *New  York  City. 
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Field  Q5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B— Sources  of  Pollution 


The  related  problems  of  environmental  pollution 
and  population  growth  have  become  matters  of 
overwhelming  national  concern.  In  and  around 
New  York  City  these  problems  are  especially  im- 
portant because  approximately  ten  percent  of  the 
nation's  population  and  a  correspondingly  large 
concentration  of  industry,  which  together  generate 
a  huge  volume  of  waste  products  daily  are  concen- 
trated there.  To  this  is  added  waste  discharged  by 
ships  using  the  harbor.  The  city  has  a  long  history 
of  responsible  waste  management,  and  as  a  result, 
pollution  problems  are  not  as  severe  as  those  in 
some  other  areas.  This  symposium,  entitled  'Water 
Pollution  in  the  Greater  New  York  Area',  discusses 
the  problem.  The  topics  discussed  include  the 
physical  oceanography  of  New  York  Bight,  path  of 
pollutants  in  continental  shelf  areas,  coastal  zone 
hydrogeology,  water  quality  in  the  New  York  City 
area,  water  chemistry  in  the  lower  Hudson  River, 
chemical  pollution,  bioindicators,  aquatic 
microbiology,  water  quality  surveys,  water  quality 
models,  and  waste  water  treatment.  (See  also  W7 1  - 
13625  thru  W7 1-1 363 1)  (Knapp-USGS) 
W7 1-1 3624 


THE   PHYSICAL   OCEANOGRAPHY   OF   THE 
NEW  YORK  BIGHT, 

New  York  Univ.,  Bronx. 

R.  Hollman. 

In:  Water  Pollution  in  the  Greater  New  York  Area  - 

Symposium,  Gordon  and  Breach,  New  York,  N.Y., 

p  3-12,  1970.  3  fig,  9  ref.  ONR  Contract  Nonr  285 

(57). 

Descriptors:     *Water    circulation,     *Continental 
shelf,  *Ocean  currents,  *New  York,  Path  of  pollu- 
tants,  Currents   (Water),   Oceanography,   Water 
temperature,  Winds. 
Identifiers:  *New  York  Bight. 

The  general  circulation  in  the  New  York  Bight  is 
characterized  by  a  residual  drift  to  the  Southwest. 
Inshore  of  the  30  fathom  curve,  there  is  a  residual 
drift  of  the  bottom  waters  toward  the  harbor  en- 
trances. The  temperature  distribution  is  governed 
largely  by  seasonal  variations.  Maximum  surface 
temperatures  occur  in  August,  with  minimum 
values  occuring  in  February.  The  vertical  distribu- 
tion in  winter  is  almost  isothermal.  In  summer, 
however,  unusually  large  temperature  gradients  are 
encountered  due  to  the  cold  bottom  waters  in  the 
area.  These  are  the  cause  of  the  anomalously  cold 
surface  waters  occasionally  encountered  close  to 
the  shores.  The  occurrence  of  these  cold  surface 
waters  along  the  beaches  can  be  correlated  with  the 
local  wind  systems.  (See  also  W7 1-1 3624)  (Knapp- 
USGS) 
W71-13625 


SOME  COMMENTS  ON  THE  FACTORS  IN- 
FLUENCING THE  SPREAD  OF  POLLUTANTS 
IN  SHELF  WATERS, 

Lamont-Doherty         Geological         Observatory, 

Palisades,  N.Y. 

A.  L.  Gordon. 

In:  Water  pollution  in  the  Greater  New  York  Area  - 

Symposium,  Gordon  and  Breach,  New  York,  N.Y., 

p  13-22,  1970.  3  fig,  7  ref. 

Descriptors:     'Water    circulation,     *Sea    water, 
•Estuaries,  'Continental  shelf,  *Mixing,  Path  of 
pollutants,  Water  quality,  Water  chemistry,  Cur- 
rents (Water),  Oceanography,  Rivers,  Reviews. 
Identifiers:  'New  York  Bight. 

The  introduction  of  pollutants  into  the  Hudson 
River  Estuary  and  New  York  Bight  is  degenerating 
the  quality  of  the  environment  to  an  extent  which 
can  no  longer  be  tolerated.  To  control  the  spread  of 
pollutants  in  shelf  waters,  a  realistic  advection-dif- 
fusion  model  is  suggested.  This  model  should 
reflect  such  non-steady  components  of  the  circula- 
tion pattern  as:  varying  river  discharge,  tidal  cur- 
rents, shifting  patterns  and  seasonal  changes  in 
water  structure.  This  can  be  accomplished  through 
data  collection,  use  of  known  data,  and  by  distribu- 
tion of  a  fine   gridwork  of  monitoring  sensors. 


Knowledge  of  the  distribution  of  the  natural  tracers 
(conservative  and  non-conservative)  is  necessary 
for  our  understanding  of  the  spectra  of  turbulence. 
This  area  is  influenced  by  the  surface  runoff  of  the 
large  river  systems  of  the  Hudson  and  Connecticut 
Rivers  and  numerous  smaller  systems  and  no  doubt 
large  supplies  of  groundwater  also  directly  enter 
the  shelf  water.  Average  annual  discharge  of  fresh 
water  is  1285  cu  m/sec,  enough  to  replace  all  the 
shelf  water  of  the  New  York  Bight  in  approximately 
64  years.  However,  the  salinity  of  the  New  York 
Bight  water  is  maintained  for  the  most  part 
between  30  to  33  parts  per  thousand,  indicating  an 
influx  of  saltier  oceanic  water  which  mixes  with  the 
river  water.  River  water  must  on  an  average  be 
diluted  by  ten  parts  of  ocean  water  to  produce  typi- 
cal shelf  water.  (See  also  W71-I3624)  (Knapp- 
USGS) 
W7I-13626 


COASTAL-ZONE  GEOLOGY  AND  ITS  RELA- 
TIONSHD7  TO  WATER  POLLUTION 
PROBLEMS, 

Barnard  Coll.,  New  York.  Dept.  of  Geology  and 

Geography. 

J.  E.  Sanders. 

In:  Water  Pollution  in  the  Greater  New  York  Area  - 

Symposium,  Gordon  and  Breach,  New  York,  N.Y., 

p  23-36, 1970.  3  fig,  17  ref. 

Descriptors:  'Sedimentation,  *Path  of  pollutants, 
♦Beaches,  *Coasts,  Hydrogeology,  New  York, 
Paleohydrology,  Beach  erosion,  Sediment  trans- 
port, Stratigraphy,  Sediments,  Bottom  sediments, 
Water  pollution  sources. 
Identifiers:  *New  York  Bight. 

Coastal-zone  geology  relates  to  water-pollution 
problems  through  various  aspects  of  sedimentolo- 
gy.  The  sediments  and  waters  interact  chemically 
both  while  the  sediments  are  being  transported  and 
after  they  come  to  rest  on  the  bottom.  Today's 
coastal  sediments  of  the  New  York  metropolitan 
area  reflect  late  cenozoic  geologic  history.  Great 
oscillations  of  climate  and  profound  changes  of  sea 
level  occurred  and  left  their  imprint  on  the 
morphology  and  surficial  sediments.  Along  ex- 
posed coasts  waves  shift  sandy  sediments  laterally. 
Rockaway  spit,  which  is  building  into  Jamaica  Bay, 
and  Sandy  Hook  spit,  which  is  growing  into  Raritan 
Bay,  have  been  mapped  for  more  than  a  century. 
Accordingly,  lateral  position  along  the  spit  can  be 
used  to  date  the  time  when  former  bay-bottom 
sediments  became  buried  by  sand.  In  these  buried 
bay-bottom  sediments  may  be  a  record  of  the  in- 
troduction of  various  pollutants  into  New  York 
harbor.  The  vertical  accretion  of  tidal  marshes, 
equalling  the  1-mm/yr  rate  of  regional  subsidence, 
is  storing  vast  tonnages  of  fine  particles  shifted  by 
the  tides  landward  from  suspension  in  the  open 
waters  of  the  New  York  Bight.  (See  also  W71- 
13624)  (Knapp-USGS) 
W71-13627 


WATER  QUALITY  OF  THE  NEW  YORK  HAR- 
BOR AND  BIGHT  AREAS, 

Environmental   Protection  Agency,  Edison,  N.J., 

Hudson-Delaware  Basins  Office. 

E.T.Smith. 

In:  Water  Pollution  in  the  Greater  New  York  Area  - 

Symposium,  Gordon  and  Breach,  New  York,  N.Y., 

p  39-52,  1970.  6  fig,  7  ref. 

Descriptors:  'Water  quality,  'New  York,  'Hudson 
River,  'Water  pollution  control.  Sewage  treatment, 
Waste  water  treatment,  Reviews,  Water  pollution 
sources,  Dissolved  oxygen,  Biochemical  oxygen  de- 
mand. 
Identifiers:  'New  York  City. 

Water  quality  in  the  New  York  area  is  monitored 
by  the  federal  government  and  the  Interstate 
Sanitation  Commission.  The  parameters  measured 
include  dissolved  oxygen,  pH,  conductivity,  and  ox- 
idation -  reduction  potential.  The  average  dissolved 
oxygen  level  in  New  York  harbor  has  remained  ap- 
proximately constant  at  about  40%  of  saturation 


over  the  last  40  or  more  years  in  spite  of  an  mere; 
ing  load  of  raw  sewage.  This  is  at  least  partly  due 
the  installation  of  waste  treatment  facilities  A  pi 
for  the  control  of  water  quality  in  New  York  Hi 
bor  covering  the  period  1980-2000  is  now  bei 
developed.  This  plan  is  aimed  at  securing  wal 
quality  suitable  for  all  of  the  projected  uses 
water  and  takes  account  of  projected  variatio 
with  time  of  demographic  and  economic  growl 
waste  load,  cost  of  treatment  and  benefits.  (S 
also  W7 1-13624)  (Knapp-USGS) 
W7 1-13628 


WATER  CHEMISTRY  OF  THE  LOWER  Hi; 
SON  RIVER 

New  York  Univ.,  Medical  Center,  N.Y.  Lab. 
Environmental  Studies. 

In:  Water  Pollution  in  the  Greater  New  York  Are 
Symposium,  Gordon  and  Breach,  New  York,  N." 
p  53-73,  1970.  3  fig,  7  tab,  9  ref. 

Descriptors:  'Water  chemistry,  'Water  quali 
'Hudson  River,  'New  York,  Trace  elemen 
Radioisotopes,  Pesticides,  Ecology,  Water  poll 
tion  effects,  Water  pollution  sources,  Water  poll 
tion  control. 
Identifiers:  'New  York  City. 

Studies  of  the  general  water  chemistry,  trace  el 
ments,  radionuclides,  and  pesticide  residues  in  tl 
lower  Hudson  River  during  the  past  six  years  i 
dicate  that  the  river  is  not  now  grossly  degraded  I 
pollution,  except  possibly  in  localized  areas.  Ho 
ever,  nutrient  levels  are  high  enough  to  cause  co 
cern  about  impending  excessive  algal  growths;  ti 
dissolved  oxygen  in  the  hot  summer  months  is  a 
proaching  the  minimum  for  sensitive  biota;  tra' 
metals  are  now  present  at  sufficient  levels  to  cau 
concern  about  possible  toxic  effects;  pesticii 
residue  accumulations  in  some  fish  and  birds  cau 
concern  for  the  health  of  these  organisms;  b 
radionuclide  levels  are  far  below  concentratio 
considered  to  be  harmful  to  aquatic  biota  or  ma 
Clearly,  the  ecology  of  the  river  is  approachii 
problem  status  on  several  bases.  Many  of  the 
problems  are  of  such  nature  that  their  solution  ci 
be  realistically  sought  only  through  coordinati 
multi-  disciplinary  efforts.  (See  also  W71-I362' 
(Knapp-USGS) 
W7 1-13629 


WATER  QUALITY  ANALYSIS  FOR  THE  NE' 
YORK  HARBOR  COMPLEX, 

Manhattan  Coll.,  Bronx,  N.Y.  Dept.  of  Civil  E 

gineering. 

D.  J.  O'  Connor. 

In:  Water  Pollution  in  the  Greater  New  York  Are. 

Symposium,  Gordon  and  Breach,  New  York,  N.Y 

p  121-144,1970.  12  fig,  2  tab,  1  ref. 

Descriptors:  'Mathematical  models,  'Hudsc 
River,  'New  York,  'Water  pollution  effects,  *Pai 
of  pollutants,  Water  pollution  control,  Forecastin 
Streamflow,  Tides,  Estuaries,  Hydraulics,  Salir 
water  intrusion. 
Identifiers:  'New  York  Harbor. 

A  mathematical  model  of  the  New  York  Harb< 
complex  includes  the  geomorphological  hydrauli 
and  tidal  factors  of  the  waterways,  and  the  physics 
chemical,  and  biological  characteristics  of  t) 
waste-waters.  A  comparison  of  results  obtaine 
using  the  model  with  measurements  recorded  ovi 
the  past  few  decades  shows  that  the  calculatioi 
and  measurements  agree  quite  well.  The  verifie 
model  has  been  used  to  predict  the  effects  on  wati 
quality  of  proposed  new  water  treatment  facilitic 
The  effect  of  fresh  water  flow  from  the  Hudsc 
River  does  not  appear  to  be  significant  during  tf 
summer  and  early  fall  seasons,  at  least  with  respe* 
to  the  concentration  of  dissolved  oxygen  and  o 
ygen-demanding  material.  The  influence  of  a  sing 
treatment  facility  on  water  quality  is  relative 
small  and  may  be  obscured  by  the  variability  < 
other  factors.  The  improvement  in  water  quality 
apparent  when  the  combined  effect  of  a  number  < 
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cilities  is  considered.  (See  also  W71-13624)  (K- 
ipp-USGS)  '  v 

'71-13630 


ATER  QUALITY  SURVEILLANCE  IN  NEW 
)RK  STATE, 

;w  York  State  Dept.  of  Health,  Albany.  Div   of 

re  Water. 

E.  Maylath. 

Water  Pollution  in  the  Greater  New  York  Area  - 

rnposium,  Gordon  and  Breach,  New  York  N  Y 

57-170, 1970.  2  fig,  2  tab.  «,in.t., 

scriptors:  'Monitoring,  *Water  quality,  *New 
rk,  'Data  collections,  Water  pollution  control 
Ration,  Water  quality  control,  Sampling' 
ter  analysis,  Data  processing. 

w  York  State's  Water  Quality  Surveillance  Pro- 
m  has  114  measurement  stations  spread 
mghout  the  state.  The  information  obtained 
n  these  stations  can  be  used  by  the  State  Water 
luhon  Control  Agency  to  establish  standards 
monitor  water  quality.  The  sampling  frequency 
jch  that  about  30  samples  per  week  are  ob- 
ed  for  analysis.  Data  processing  and  computer 
niques  are  being  used  in  handling  the  extensive 
Its  now  being  obtained.  (See  also  W71-13624) 
app-USGS) 
1-13631 


rERWELL)    BEULOW     ^LLUTION     OF 

)rimary  bibliographic  entry  see  Field  06E 
-13645 


NOMIC  AND  ENGINEERING  ASPECTS  OF 
jER  IN  DELAWARE'S  AGRI-BUSINESS  IN- 

*are  Univ.,  Newark.  Dept.  of  Agricultural 
omics. 

lond  C.  Smith. 

able  from  the  National  Technical  Information 
»  as  PB-203  738,  $3.00  in  paper  copy,  $0  95 
iicrofiche.  Completion  Report,  Delaware 
r  Resources  Center,  Newark,  December, 
7  p,  2  ref.  OWRR  B-003-DEL  ( 1 ). 

iptors:  Water  pollutant  sources,  Water  quali- 

:laware,  Effluents,  'Biochemical  oxygen  de- 

'Chemical    oxygen    demand,    Industrial 

i,     Harm   wastes,   Reclaimed  water,  Water 


ENVIRONMENTAL     CONSERVATION-     THF 
°£  AN,DpGAS,  INDUSTRIES,  VOLUME  ONE 

National  Petroleum  Council,  Washington,  DC 

'end'  106  P'  5  fig'  6  photo'  18  ub-  89  ref,  3  ap- 

SPt|°rS:  *°"  jndustry-  'Environmental  effects, 
Natural  gas,  'Water  pollution  sources,  Pollutants 
Conservation,  Oil,  Exploration,  Gasoline,  Fuels' 
Oil  wastes,  Water  pollution,  Industrial  production 
Marketing,  Operations,  Legal  aspects,  Transporta- 
tion, Economics,  Regulation,  Air  pollution 
Storage,  Evaluation.  ^  ' 

Responding  to  a  request  from  the  Department  of 
the  Interior,  the  National  Petroleum  Council 
prepared  this  report  on  the  oil  and  gas  industries- 
relationship  to  environmental  conservation  With 
respect  to  the  environmental  effects  of  industry 
operations,  the  report  specifically  considers  the  fol- 
lowing facto„:  ( 1 )  fundamentals  of  industry  opera- 
tions; (2)  exploration  and  production;  (3)  refining 
(4)  storage,  transportation,  and  marketing;  and  (5) 
oil  spills.  The  report  analyzes  the  environmental  ef- 
fects of  oil  and  gas  product  utilization.  The 
problem  of  emissions  from  mobile  and  off-highway 
equipment  and  stationary  plants  is  considered 
General  comments  and  conclusions  are  advanced 
on:  (1)  the  role  of  law  and  regulatory  policy  (2) 
the  economics  of  environmental  conservation  (3 
the  requirements  for  conservation,  (4)  balancing 

fr (Geatgre?-F^hdea)need  *  ""**"  ^ 
W71-13661 


Sources  of  Pollution— Group  5B 

Descriptors:  'Oil-water  interfaces,  'Remote 
sensing,  'Infrared  radiation,  Oil  industry,  Water 
pollution  sources,  Ocean  circulation,  Data  collec- 

P0l"utan£rentS  (Water)'  GU'f  °f  Mexic°'  Path  of 
Identifiers:  'Oil  spill  reconnaissance. 

Remote-sensing  techniques  to  provide  immediate 
information  regarding  the  areal  extent  and 
direction  of  spreading  of  oil  spills  are  described 
the  information  gathered  through  utilization  of  the 
techniques  described,  along  with  data  on  oceano- 
graphy and  meteorologic  variables,  permits  quick 
decisions  necessary  to  combat  the  spill.  Examples 
are  shown  from  survey  data  collected  at  the  site  of 
W7°l  13739         gU'f  °f  Mexico  (Currer-PAI) 


REPORT  OF  THE  FAO  TECHNICAL  CON 
FERENCE  ON  MARINE  POLLUTION  AND  VtS 
EFFECTS  ON  LIVING  RESOURCES  AND  FISH- 
I1NG. 

Food  and  Agriculture  Organization  (UN)    New 
York.  Fishery  Resources  Div. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-1 3723 


fiers:  'Processing  wastes,  'Poultry  wastes. 

in  processes  that  contribute  to  wastewater 
on  were  obtained  from  five  of  the  six  poultry 
sing  plants  in  Delaware.  BOD,  COD,  and 
ded  solids  tests  were  run  on  samples  of 
'ater    from    various    locations    within    the 

Only  one  plant  had  facilities  for  recircula- 

water  and  this  was  not  in  operation  during 
dy.  Main  effluent  volume  of  the  plants  stu- 
wged  from  one-fourth  to  one-half  million 

per  day.  A  regression  analysis  of  COD  and 
l  poultry  processing  wastewater  indicated  a 
:ood  approximation  of  BOD  values  can  be 
ed  from  COD  values.  For  the  various  plants 
ilues averaged  between  .9  and  2.3  lbs./l,000 
*the  scalding  operation,  between  .2  and  7  8 

i,  nnnifor  the  dressine  operation,  .4  to 
>■!  1 ,000  birds  for  the  eviscerating  operation 

0  4.6  lbs./ 1 ,000  birds  for  the  chilling  opera- 
r  unit  volumes  of  main  effluent  varied  con- 
y  among  plants.  Two  plants  discharged 
ice  as  much  wastewater  per  1,000  birds  as 
lowest  plants,  and  these  plants  also  had  the 
per  unit  values  for  BOD  and  suspended 

1  he  lowest  plant  produced  3.2  gallons  or 
iter  per  processed  bird  compared  to  8.2  gal- 

the  highest  plant.  It  appears  that  most 
processing  plants  could  reduce  the  volume 
ngtn  of  their  wastewater.  The  possibility  of 
"ion  of  wastewater  for  certain  operations 
e explored. 
658 


l^UATION    OF    WASTE    DISPERSION    IN 
ESTUARIES  USING  FLUORESCENT  TRACER 

Raytheon  Environmental  Research  Lab.,  New  Lon- 
don, Conn. 

S.  G.  Chamberlain  and  D.  O.  Cook. 
In:  Marine  Technology  Society  7th  Annual  Con- 

/^C,e;.August  1618'   1971-  Washington,  DC 
p639-646.  3  fig,  5  ref.  ' 

Descriptors:  'Estuaries,  'Effluents,  'Tracers 
Dye  releases,  'Dispersion,  Water  pollution 
sources,  Fluorescence,  Mathematical  models  Data 
collections  Surveys,  On-Site  investigations, 
Sewage,  Chemical  wastes,  Path  of  pollutants. 
Identifiers:  'Waste  dispersion,  Fluorescent  tracer 
dye,  Thermal  wastes. 

Fluorescent  tracer  dye  techniques  have  been  used 
to  analyze  problems  associated  with  disposal  of 
sewage,  chemical,  and  thermal  wastes.  The  design 
of  the  field  experiment,  dye  characteristics,  instru- 
mentation, logistics,  and  data  reduction  required  to 
perform  a  survey  are  presented.  In  order  to  relate 
the  experiment  to  an  actual  effluent  and  predict  its 
behavior  under  various  oceanographic  conditions, 
a  mathematical  analysis  of  the  data  is  performed. 
Categories  of  effluent  dispersion  mathematical 
models  and  the  need  to  choose  an  appropriate 
model  are  discussed.  A  general  procedure  for  using 
the  models  to  analyze  and  extrapolate  the  dye  data 
is  described.  (Currer-PAI) 
W71-13738 


»vAL^ATION  OF  ESTUARINE  CIRCULATION 

SroguesAL  photography  of  CURRENT 

Raytheon  Environmental  Research  Lab.,  New  Lon- 
don, Conn. 
D.  O.  Cook. 
In:  Marine  Technology  Society  7th  Annual  Con- 

&T2&  A,U/U8.i  16;18'  1971'  Washington,  D.C.,  p 
663-670.  7  fig,  7  ref. 

Descriptors:  'Estuaries,  'Drift  bottles,  'Aerial 
photography,  'Hydrologic  data,  Current  meters 
Surveys,  Effluents,  Water  circulation,  Land  use, 
Path  of  pollutants,  Water  pollution  sources 
Identifiers:  'Current  drogues,  'Time-lapse  photog- 
raphy, Estuary  circulation. 

Time-lapse  photography  of  current  drogues  is 
being  used  in  evaluations  of  estuary  circulation 
1  he  drogue  consists  of  a  metal  vane  suspended  by 
an  adjusted  line  from  a  flat  styrofoam  float  encased 
in  fiberglass.  Drogue  migration  is  monitored  by 
aerial  photography  of  the  site  at  intervals  of  15-25 
minutes  for  a  6-8  hour  period.  Migration  data  is 
transcribed  from  photographic  negatives  to  a  base 
map.  The  drogue  studies  are  directed  towards  the 
practical  problem  of  improving  effluent  release 
systems.  (Currer-PAI) 
W7 1-1 3740 


CONTAINER  DUMPING  IN  THE  NORTH  SEA 

United  Nations  Educational,  Scientific  and  Cul- 
tural  Organization,   Paris  (France).   Intergovern- 
mental Oceanographic  Commission 
S.  B.  Saila. 

Marine  Pollution  Bulletin,  Vol  2,  No  8  d  125-127 
August  1971.  19  ref. 

Descriptors:  'Chemical  wastes,  'Waste  disposal 
Ocean  currents,  Movement,  Radioactive  wastes 
Water  pollution  sources. 

Identifiers:  'Ocean  dumping,  Container  dumping, 
North  Sea,  Containerized  waste  recovery  Wave-in 
duced  particle  velocity. 

An  account  is  given  of  the  factors  involved  in  the 
movement  of  containers  filled  with  toxic  chemicals 
which  have  been  dumped  in  the  North  Sea  and  ac- 
cidentally recovered  in  trawler  nets.  It  seems  to  be 
the  combined  effect  of  the  steady  current  and  the 
wave-induced  particle  velocity  in  the  shallow  water 
ot  the  North  Sea  that  is  responsible  for  their  move- 
ment from  the  dumping  sites.  (Currer-PAI) 


OIL       SPELL       RECONNAISSANCE       USING 
REMOTE-SENSING  TECHNIQUES, 

Texas  Instruments,  Inc.,  Dallas,  Tex. 
S.  A.  Terry,  F.  J.  Buckmeier,  and  J.  A.  Watson. 
In:  Marine  Technology  Society  7th  Annual  Con- 
ference, August  16-18,  1971,  Washington,  D.C    p 
647-662.  16  fig,  3  ref. 


TWO-DIMENSIONAL  WIND  SETUP  OF  OIL  ON 

Texas  A  and  M  Univ.,  College  Station.  Dept   of 

Civil  Engineering. 

R.  M.  Sorenson  and  E.  B.  Spenser 

Journal  of  the  Waterways,  Harbors,  and  Coastal 

tngineenng  Division,  Proceedings  of  the  American 

Society  of  Civil  Engineers,  Vol  97,  No  WW3    n 

517-530,  August  1971.  'K 

Descriptors:  'Oil-water  interfaces,  'Wind  tides 
Flumes,  Flow  rates,  Wind  velocity,  Forecasting' 
Water  pollution  sources,  Water  pollution  control 
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Identifiers.  *Oil  setup,  *Oil  setdown,  Oil  proper- 
ties, Oilspill  containment  systems.  Wind-wave 
flume. 

An  analytic  and  experimental  study  made  to  pre- 
dict the  two-dimensional  setup  and  setdown  of  oil 
of  specific  density  and  viscosity  subjected  to  a  wind 
stress  acting  over  a  given  fetch,  is  presented.  An 
analytical  expression  for  oil  depth  as  a  function  of 
oil  properties,  wind  velocity  and  fetch  was 
developed  and  verified  in  a  two-dimensional  flume. 
The  study  was  part  of  an  overall  research  project  to 
develop  an  oil  spill  containment  system.  (Currer- 
PAI) 
W71-13749 


COASTAL  WATER  POLLUTION,  POLLUTION 
OF  THE  SEA  BY  OIL  SPILLS. 

North    Atlantic    Treaty    Organization,    Brussels 

(Belgium). 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13751 


REPORT  OF  OIL  SPILLAGE  TRIAL  -  JUNE 
1970, 

Royal  Naval  Scientific  Service,  London  (England). 
For  primary  bibliographic  entry  see  Field  05G. 
W71-13758 


AGRICULTURAL  LAND  DRAINAGE  AND 
STREAM  POLLUTION, 

John  M.  Henderson. 

Proceedings  of  the  American  Society  of  Civil  En- 
gineers, SA6,  Vol  88,  November  1962.  4  tab,  1 1 
ref.p  61-75. 

Descriptors:  *  Water  pollution  sources,  *  Biochemi- 
cal oxygen  demand,  *Drainage  effects,  Public 
health,  Waste  water  treatment,  Zoonoses,  *Farm 
wastes,  Waste  identification,  Diseases,  Runoff, 
Chemical  properties,  Physical  properties. 
Identifiers:  'Human  disease  hazards,  Organic  pol- 
lution, Health  hazards,  Waste  characteristics, 
Water-borne  diseases,  Population  equivalents. 

The  inherent  characteristics  of  organic  pollution 
contributed  to  agricultural  land  drainage  by  farm 
animals  are  investigated  as  well  as  whether  this 
contribution  can  be  a  significant  problem  in  stream 
pollution.  The  nature  of  abatement  measures  is 
outlined,  together  with  their  practicability  and  ef- 
fectiveness. Human  diseases  hazards  in  water- 
borne  animal  wastes  are  reviewed.  (Christenbury- 
Iowa  State) 
W7I-13786 


RELEASE  OF  HERBICIDES  FROM  CLAY 
MINERALS  AS  A  FUNCTION  OF  WATER  CON- 
TENT: I.  Kaolinite, 

North  Carolina  State  Univ.,  Raleigh.  Agricultural 

Experiment  Station. 

H.  Don  Scott,  and  J.  F.  Lutz. 

Soil  Science  Society  of  America  Proceedings,  Vol 

35,  No  3,  p  374-379,  May-June  1971.  6  p,  1  fig,  1 

tab,  19  ref.  OWRR  Project  A-008-NC  (5). 

Descriptors:  'Herbicides,  *Adsorption,  *Clay 
minerals,  *  Pesticide  residues,  *  Moisture  content, 
Kaolinite,  Path  of  pollutants,  Soil  chemical  proper- 
ties, Soil  contamination.  Agricultural  chemicals, 
Soil  water,  Soil  water  movement,  Clays. 
Identifiers:  'Herbicide  residues  (Soils). 

The  influence  of  water  content  on  the  release  of  six 
herbicides  from  kaolinite  was  studied.  Kaolinite 
suspensions  were  treated  with  herbicides  labeled 
with  C-14  at  rates  of  1  and  4  micrograms/gram 
(based  on  dry  weight  of  clay).  Extracts  of  the  soil 
solution  were  obtained  at  successively  increased  in- 
crements of  pressure  from  0.3  to  1 5  bars,  using  the 
pressure  membrane  extractor.  For  all  herbicides 
used,  except  simazine,  the  concentration  in  the  ex- 
tracts decreased  with  increasing  pressure  incre- 
ments. The  decreases  were  greatest  with  diuron 
and  chlorpropham.   Simazine  concentration   was 


from  two  to  three  times  greater  in  the  high  than  in 
the  low-pressure  extracts.  High  concentrations  in 
low-pressure  extracts  suggest  that  plant  availability 
is  high  and  that  movement  with  water  could  be  a 
problem  with  high  rainfall  under  field  conditions. 
Fluometuron  and  2,4-D  were  negatively  adsorbed, 
the  others  were  positively  adsorbed.  The  order  of 
release  in  terms  of  total  recovery  of  herbicide  ap- 
plies at  the  1-ppm  rate  was:  fluometuron,  2,4-D, 
atrazine,  chlorpropham,  simazine,  diuron.  (Knapp- 
USGS) 
W71-13797 


EFFECT  OF  SELECTED  FACTORS  ON  PESTI- 
CIDE SORPTION  AND  DESORPTION  IN  THE 
AQUATIC  SYSTEM, 

Missouri  Univ.,  Rolla.  Dept.  of  Civil  Engineering. 

J.C.Huang. 

Water  Pollution  Control  Federation  Journal,  Vol 

43,  No  8,  p  1739-1748,  August  1971.  8  fig,  19  ref. 

OWRR  A-01 6-MO  (13)  B-037-MO  ( 1 ). 

Descriptors:  *Path  of  pollutants,  *  Pesticide 
residues,  *Adsorption,  *Chlorinated  hydrocarbon 
pesticides,  Equilibrium,  Clay  minerals,  Water 
chemistry,  Water  temperature,  Hydrogen  ion  con- 
centration, Salinity,  Clays,  Dieldrin,  Sorption. 

The  effect  of  pH,  temperature,  salt  (NaCl)  concen- 
tration, and  several  representative  organic  pollu- 
tants on  the  sorption  and  desorption  of  chlorinated 
hydrocarbon  pesticides  by  aquatic  clay  sediment 
was  investigated.  The  experimental  approach  in- 
cluded an  open-system  aquatic  model  study  and  the 
closed-system  batch  study.  The  aquatic  model 
systems  were  used  to  investigate  the  effect  of  pH, 
temperature,  and  salt  concentration  of  water  on  the 
uptake  and  release  of  dieldrin  by  a  benthic  layer  of 
montmorillonite  clay.  The  batch  technique  was 
used  to  evaluate  the  effect  of  glucose,  alanine, 
stearic  acid,  and  filtered  wastewater  on  the  pesti- 
cide adsorption  rate  and  equilibrium.  None  of  these 
selected  factors  seem  to  exert  any  significant  in- 
fluence on  pesticide  uptake  and  release  by  the 
aquatic  sediment.  (Knapp-USGS) 
W71-13800 


POMME  DE  TERRE  LAKE  BACTERIOLOGI- 
CAL STUDY  (MISSOURI), 

Environmental  Protection  Agency,  Kansas  City, 

Mo. 

Thomas  O.Dahl. 

14  p,  5  tab,  2  fig. 

Descriptors:  Coliforms,  Aquatic  bacteria,  Water 
pollution,  Lakes,  Recreation,  Missouri. 
Identifiers:    Pomme   De  Terre   Lake   (Missouri), 
Water  quality  standards,  Osage  river. 

Bacteriological  investigation  of  Pomme  de  Terre 
Lake  in  southern  Missouri  designed  to  ( 1 )  corre- 
late fecal  coliform  bacteria  group  levels  with 
recreational  usage  of  facilities  and  (2)  determine 
compliance  with  State  Water  Quality  Standards. 
Bacteriological  indicator  analyses  included  total 
and  fecal  coliforms  and  a  limited  number  of  fecal 
streptococci.  Report  documents  continued  high 
quality  waters  from  fecal  coliform  bacteria  stand- 
point, despite  drastic  increase  in  recreational  use  of 
lake.  (Dahl-EPA) 
W71-13814 


EFFECT  OF  LOW  pH  ON  THE  SURVIVAL  AND 
EMERGENCE  OF  AQUATIC  INSECTS, 

Environmental  Protection  Agency,  Duluth,  Minn. 

National  Water  Quality  Lab. 

Henry  L.  Bell. 

Water  Research,  Vol.  5,  p  313-319,  1971.  2  tab,  2 

fig,  1 3  ref. 

Descriptors:  *Aquatic  insects,  •Mortality,  Dragon- 
flies,  'Lethal  limits,  "Hydrogen  ion  concentration, 
Stoneflies,  Caddisflics,  Mayflies,  *Toxicity,  Bioas- 
say,  Indicators,  Lethal  limit. 


Mature  larvae  and  nymphs  of  9  species  of  aquat 
insects  (Dragonflies,  stoneflies,  caddisfliet,  ar 
mayfly)  were  tested  in  the  laboratory  at  pH  valu> 
from  1 .0  to  7.0  The  TL50  values  (pH  at  which  t 
per  cent  of  the  organisms  died)  at  30  days  range 
from  pH  2.45  (Brachycentrus  americanus)  to  p 
5.38  (Ephemerella  subvaria).  The  range  at  whk 
50  per  cent  of  the  insects  emerged  was  4.0-5.9.  Tr 
9  species  tested  were  all  more  sensitive  to  low  p 
during  the  period  of  emergence.  (Bcll-EPA) 
W7I-13815 


THE    CASE    FOR    BETTER    WASTE    TREA 
MENT, 

Environmental  Protection  Agency,  Kansas  Cit 

Mo. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13818 


POLLUTION  EVALUATION  SURVEY  OF  TH 

INTERSTATE  WATERS  OF  THE  RED  RIVE 

OF   THE   NORTH   (SEPTEMBER    1969-APRJ 

1970). 

Federal    Water    Quality    Administration,    Kans 

City,  Mo.  Missouri  Basin  Region. 

Report,  June  1 970,  1 42  p,  1 7  fig,  27  tab. 

Descriptors:  *Water  pollution  sources,  'Water  pi 
lution  effects,  Municipal  wastes,  Water  injury,  O 
ygen  sag,  Sewage  effluents,  North  Dakota,  Mi 
nesota,  Impaired  water  quality,  Industrial  wastes. 
Identifiers:  Fargo  (North  Dakota),  Moorhe: 
(Minnesota),  American  Crystal  Sugar  Com  par 
Red  River  of  the  North,  Grand  Forks  (Nor 
Dakota). 

The  report  summarizes  the  survey  data  obtaini 
form  the  September,  1969  to  April,  1970  investig 
tion  of  the  water  quality  of  the  Red  River  of  tl 
North.  The  River  basin  and  study  area  a 
described  and  a  brief  background  of  other  surve 
and  water  quality  enforcement  actions  is  give 
Pollution  sources  are  identified  and  relative  co 
tributions  from  each  source  are  determined.  Riv 
water  quality  is  described  and  violations  of  wat 
quality  standards  are  listed.  Recommendations  a 
given  to  eliminate  future  violations  of  water  quali 
standards.  (Hegg-EPA) 
W71-13819 


EVERYONE  CAN'T  LIVE  UPSTREAM:  A  COI 

TEMPORARY    HISTORY    OF    THE    WATE 

QUALITY    PROBLEMS    ON    THE    MISSOUI 

RIVER-  (SIOUX  CITY,  IOWA  TO  HERMAN 

MISSOURI), 

Environmental  Protection  Agency,  Kansas  Cil 

Mo. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13821 


STOCHASTIC  MODELING  FOR  WATE 
QUALITY  MANAGEMENT. 

Stochastics,  Inc.,  Blacksburg,  Va. 

Copy  available  from  GPO  Sup  Doc  for  $3.0 
microfiche  from  NTIS  as  PB-203  427,  $0.95.  E 
vironmental  Protection  Agency,  Water  Pollutii 
Control  Research  Series,  February  1971.  395  p,' 
fig,  29  tab,  77  ref,  3  append.  EPA  Program  160' 
DUH  02/7 1 .  Contract  1 4- 1 2-849. 

Descriptors:  'Stochastic  processes,  ♦Simulatii 
analysis,  'Statistical  model,  'Water  pollutio 
'Estuaries,  'Streams,  'Variability,  Biochemic 
oxygen  demand,  Dissolved  oxygen,  Approximate 
method,  Water  quality,  Ohio  River. 
Identifiers:  'Stochastic  models,  Segmented  modi 
Random  inputs,  Potomac,  Poisson. 

Because  water  pollution  is  a  stochastic  proce 
water  quality  standards  must  incorporate  variabi 
ty.  After  reviewing  previous  deterministic  mode 
this  document  generalized  and  extended  earh 
stochastic  models.  In  particular,  the  project  e 
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anded  and  verified  the  Custer  and  Krutchkoff 
nodel.  The  specific  objectives  were  to  (a)  adapt 
he  model  to  accept  variable  or  random  input 
•adings;  (b)  to  adapt  the  estuary  model  to  treat 
egmented  estuaries;  (c)  to  verify  the  adapted 
;odels  with  data  supplied  by  WQO;  (d)  to  find  a 
lethod  for  using  data  to  estimate  and  predict  the 
:ochastic  parameter.  The  objectives  were  success- 
jlly  achieved  and  verification  accomplished  with 
ata  from  the  Ohio  River  and  the  Potomac  Estuary, 
he  report  concluded  that  the  extended  Stochastic 
lodel  can  handle  load  inputs,  rate  constants, 
;locity,  temperature,  benthal  demands,  land  ru- 
jff.  hydraulic  parameters,  geometry,  and  random 
Dilution  inputs.  It  can  accurately  predict  the  time- 
:pendent  mean  concentration  in  a  transient  state 
mdition  or  pseudo-study  state  condition  at  any 
>int  in  a  stream  or  estuary.  Further,  the  propor- 
>n  of  time  that  the  BOD,  DO  and  nitrogen  con- 
izations will  be  above  or  below  any  given  level 
in  also  be  predicted  accurately.  Recommenda- 
ms  were  made  for  further  use  and  expansion  of 
t  model. 
71-13824 


IXING  PROCESSES  IN  GREEN  BAY, 

isconsin  Univ.,  Madison.  Marine  Studies  Center. 
r  primary  bibliographic  entry  see  Field  02H 

71-13828 


LT  MEASUREMENT   ON   THE  COAST  OF 
iRBADOS,  WEST  INDIES, 

:Gill  Univ.,  Montreal  (Quebec) 

E.  Randall. 

kos,  Vol  2 1 ,  No  1 ,  p  65-70,  1 970.  4  fig,  2  tab,  1 6 

scriptors:  *Salts,  *Coasts,  *Winds,  *Aerosols, 
sts,  Path  of  pollutants,  Salinity,   Silts,  Clays, 
:ather,  Sediment  transport,  Topography, 
ntifiers:  Barbados. 

imination  of  ecological  literature  shows  little 
dence  of  the  measurement  of  the  distribution  of 
wme  salt  particles  on  coasts.  This  factor  was  in- 
tigated  in  Barbados  in  1967.  Quantities  of  salt 
e  measured  in  the  air,  at  ground  surface,  and 
bin  the  soil  at  various  distances  from  the  sea. 
iples  were  collected  from  1 5  locations  during  a 
ge  of  weather  conditions.  The  results  show  a 
iilar  decrease  in  salinity  with  increasing  distance 
n  the  sea.  Quantities  of  salt  in  the  soil  have  a 
:ct  relationship  to  silt  and  clay  content.  For  any 
•type  salt  concentrations  are  higher  on  the 
idward  coast.  There  is  a  close  relationship 
veen  changes  in  aerial  and  surface  salt  deposi- 

and  windspeed  on  the  Windward  coast.  The 
rage  quantities  of  salt  deposited  at  the  ground 
ace  range  from  1/6  air  salinity  in  exposed  situa- 
s  to  2/3  air  salinity  on  the  Leeward  coast.  Relief 
i  important  factor  in  ground  surface  salt  deposi- 

through  its  effects  on  the  lower  strata  of  the 
(Knapp-USGS) 
1-13831 


•BABILISTIC    ANALYSIS   OF   DISSOLVED 

WEN, 

>rado  State  Univ.,  Fort  Collins,  Dept.  of  Civil 

neering 

orimary  bibliographic  entry  see  Field  05A 

-13852 


DY  OF  SULFUR  RECOVERY  FROM  COAL 

Is,  Sivalls  and  Bryson,  Inc.,  Pittsburgh,  Pa.  Ap- 
Technology  Div. 

irimary  bibliographic  entry  see  Field  05G 
-13895 


EFFECTS  OF  PLACER   MINING   ON   WATER 
QUALITY  IN  ALASKA. 

Federal  Water  Pollution  Control  Administration, 
College,  Alaska,  Alaska  Water  Lab. 

Report,  Feb.  1969,  83  p,  13  fig,  18  tab,  3  ref. 

Descriptors:  'Alluvium,  *Silts,  *Placer  mining 
*Loess,  'Turbidity,  'Dissolved  oxygen,  'Water 
pollution  effects,  Water  pollution  sources  Silting 
Hydraulic  mining,  Sluices,  Mining,  Aquatic  en- 
vironment, Alaska,  Water  quality,  Stream  fisheries, 
Fish  food  organisms,  Fish  diseases,  Fish  popula- 
tions. 

Identifiers:  Hydraulic  stripping,  Hydraulic  giant 
Gold  mining. 

Water  of  excellent  quality  was  found  in  most  Cen- 
tral Alaska  streams  above  mining  operations  Good 
populations  offish  and  offish  food  organisms  were 
found  in  the  clear  waters  above  mining  operations 
and  were  absent  or  greatly  reduced  in  the  turbid, 
silty  waters  below  mines.  Mining  operations 
produce  physical  and  -vater  quality  conditions  that 
inhibit  upstream  migra.on  offish.  The  termination 
of  mining  operations  does  not  always  eliminate 
water  quality  degradation.  Lists  of  the  major  faunal 
groups  in  water  of  different  quality  are  given 
(Katz-Washington) 
W71-13955 


HOW  MANY  INDIVIDUAL  WELLS  ARE  CON- 
TAMINATED. 

Ground  Water  Resources  Inst.,  Chicago,  III. 

Ground  Water  Resources  Institute  Quarterly   Vol 
2,  No  I,p  11-12, Spring  1969. 

Descriptors:     'Water    wells,     'Drilling,     'Waste 

disposal  systems,  Water  pollution  sources,  Water 

quality  control. 

Identifiers:     'Water    quality    tests,    New    wells. 

Reopened  wells,   Suspected   wells,   Public  health 

agencies,  Private  laboratories,  Well  construction 

methods. 

A  Ground  Water  Resources  Institute  survey  was 
made      covering       1,500      county      sanitarians 
throughout  the  country.  345  survey  questionnaires 
were  returned,  giving  a  response  of  23  percent.  The 
results  show  that  (1)  the  345  counties  reported 
represent  2 1 .9  million  people,  or  slightly  over  10% 
of  the  national  population;  (2)  5.5  million  families 
reside  in  the  counties  reporting,  of  which  3.7  mil- 
lion are  served  by  central  water  and  1.8  million  by 
private  wells;  (3)  Nearly  all  private  well  owners  are 
served  by  private  sewage  disposal  systems.  The  sur- 
vey shows  that  a  small  percentage  of  the  counties 
reporting  requires  water  quality  tests.  Only  21.1% 
require  such  tests  on  new  wells,  13.6%  on  wells 
opened  for  redrilling  or  pump  maintenance  and 
only  34.2%  for  wells  suspected  of  contamination. 
The    public   health    officials,    as   surveyed,    most 
frequently  listed  improper  well  construction  as  a 
major  cause  of  well  contamination,  followed  by 
sewage  disposal  fields  located  too  near  the  well,  in- 
sufficient well  depth  and  use  of  dug  wells,  etc.  The 
G.  W.R.I,  survey  shows  that  the  extent  of  well  con- 
tamination has  been  grossly  overstated,  although  a 
problem,  and  that  mandatory  well  sample  testing  is 
needed  to  isolate  the  problem  wells  and  protect 
public  health,  and  that  sound  well-pump  legislation 
is  needed  to  control  well  construction  methods  and 
misuse   of  private   disposal   systems.    (Campbell- 
NWWA) 
W71-13967 


WFORD  V  YEATTS  (SALT  WATER  POL- 
ION  OF  FARMLANDS  FROM  OIL 
XING  OPERATIONS). 

rimary  bibliographic  entry  see  Field  06E 
13899 


WATER  QUALITY  SIMULATION  MODEL, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
G.  R.  Grantham,  J.  C.  Schaake,  Jr.,  and  E.  E.  Pyatt. 
Journal    of    the    Sanitary    Engineering    Division 
ASCE,  Vol  97,  No  SA5,  p  569-585,  October  1971 . 
22  ref,  2  append. 

Descriptors:  'Computer  models,  'Simulation  anal- 
ysis, 'Synthetic  hydrology,  'Dissolved  oxygen, 
'Water  quality,  'River  systems,  Stochastic 
processes,  Reservoir  operation,  Stream  gages. 


Identifiers:    'Farmington    River    Basin,    Streeter- 
Phelps. 

A  simulation  model  was  described  which  simulated 
surface  water  hydrology  of  a  watershed  having  a 
dentritic  drainage  pattern  and  the  dissolved  oxygen 
(DO)  balance  in  streams  in  the  watershed.  The 
model  was  used  to  study  the  economic  benefits  of 
low-flow  augmentation  versus  increased  degree  of 
wastewater  treatment,  for  water  quality  control. 
The  model  generated  weekly  (48  time  intervals  per 
year)  streamflow  and  water  quality  data  using  in- 
puts of  stream  gage  records,  reservoir  regulation, 
water  uses,  wastewater  discharges  and  other  vital 
parapetric  data.  The  model  was  tested  on  the 
Farmington  River  Basin,  Connecticut.  Mathemati- 
cal formulas  expressed  all  pertinent  relationships 
and  autoregressive  stochastic  processes 
represented  the  random  behavior  of  hydrologic 
phenomena.  The  computer  used  was  the  IBM 
360/50.  Application  of  the  model  was  successful 
and  the  hydrologic  simulations  compared 
reasonably  with  recorded  data.  ( Markell-Cornell ) 
W71-I3978 


WATER  QUALITY  MANAGEMENT 

METHODOLOGY  AND  ITS  APPLICATION  TO 
THE  SAINT  JOHN  RIVER,  (Appendix  H). 

Department  of  Environment,   Ottawa   (Ontario). 
Directorate  of  Policy  Planning. 

H.  G.  Acres  Limited,  Niagara  Falls,  Ontario,  p  1- 
76,  August  1971.15  flowcharts. 

Descriptors:  'Optimum  development  plans, 
'Linear  programming,  'Water  quality  control, 
'River  system,  'Dissolved  oxygen,  'Biochemical 
oxygen  demand,  'Cost-benefit  analysis,  Economic 
justification,  River  basin  development,  Water  pol- 
lution sources. 
Identifiers:  'St.  John  River. 

The  study's  objective  was  the  optimization  of  the 
assimilative  capacity  of  a  river  system  in  order  to 
achieve  a  minimum  treatment  cost  and/or  a  max- 
imum social  utility  objective  by  using  dissolved  ox- 
ygen (DO)  concentrations  as  a  surrogate  utility. 
Linear  equality  and  inequality  constraints  were 
used.  The  constraint  equations  stated  that  DO  and 
BOD  concentrations  at  specific  points  could  not 
fall  below  certain  prescribed  values  (DO  and  BOD 
standards);  that  treatment  plants  for  each  effluent 
must  equal  unity  and  that  the  budget  constraints  on 
individual  treatment  plants  or  on  portions  of  the 
system  must  exceed  or  be  less  than  prescribed 
amounts.  In  the  first  phase  of  the  screening  model, 
the  data  describing  the  geometry  of  the  river  basin, 
its  hydrology,  effluent  locations  and  quantities, 
treatment  plant-cost  removal  relationships  and 
desired  quality  standards  were  converted  into  coef- 
ficients for  a  linear  program  referred  to  as  the 
Coefficient  Program.  The  second  phase  of  the 
model  was  the  linear  programming  solution.  The 
MPS/360  computer  was  used.  It  was  concluded 
that  in  actual  practice  greater  emphasis  will  be 
placed  on  lowering  the  DO  standards  throughout 
and  performing  parametric  variation  on  the  budget 
constraint  as  an  aid  in  setting  the  DO  standards 
(See  also  W7 1-1 3981)  (Markell-Cornell) 
W7I-13980 


WATER  QUALITY  MODELS,  (Appendix  A). 
Department  of  Environment,   Ottawa   (Ontario) 
Directorate  of  Policy  Planning. 

H.  G.  Acres  Limited,  Niagara  Falls,  Ontario   p  1- 
53,  August  1971.  70  fig,  1  tab,  51  ref. 

Descriptors:  'Optimization,  'Simulation  analysis, 
'Stochastic  processes,  'Computer  models, 
'Sequential  analysis,  'Synthetic  hydrology 
'Water  quality  control,  'Dissolved  oxygen,' 
•Biochemical  oxygen  demand.  Pollutants,  Estua- 
ries, Cost-benefit  analysis,  Streamflow. 
Identifiers:  'St.  John  River  Basin. 
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This  study  selected  and  developed  an  optimization 
model  and  a  time-varying  simulation  model  for 
water  quality  planning  and  management  in  Canada. 
The  St.  John  River  Basin  was  used  to  test  the 
models  and  demonstrate  their  use  for  resource 
planning.  The  pollutants  used  were  dissolved  ox- 
ygen (DO)  and  biochemical  oxygen  demand 
(BOD).  The  model  was  deterministic  and  the  water 
quality  analyses  were  based  on  a  steady-state 
stream  flow  regime  and  waste  input  pattern.  The 
means  to  handle  treatment  cost  data  and  political 
and  institutional  constraints  were  discussed.  The 
model  used  the  MPS/360  programming  package.  A 
non-linear  formulation  of  the  programming  model 
was  presented.  Both  models  were  used  to  obtain  an 
initial  first  estimate  of  effluent  charges.  The  simula- 
tion model  discussed,  calculated,  and  evaluated  the 
time-varying  water  quality  levels  at  all  quality 
points,  for  a  number  of  pollutants.  Extension  of  the 
models  for  use  to  estuaries  was  discussed  since  the 
chemical  and  diffusion  behavior  of  the  estuary 
BOD-DO  system  is  insufficiently  understood  and 
existing  models  which  predict  hydrodynamic 
behavior  cannot  be  used  without  significant 
calibration.  (See  also  W71-I3980)  (Markell-Cor- 
nell) 
W71-13981 


RURAL  SOURCES  OF  NITRATES  IN  WATER, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soils. 
R.  F.  Hensler,  and  O.  J.  Attoe. 
Available  from  Engineering  Publications  Office, 
1 12  Engineering  Hall,  University  of  Illinois,  Urbana 
61801  -  Price  $4.50.  In:  Proceedings  12th  Sanitary 
Engineering  Conference  on  Nitrate  and  Water 
Supply:  Source  and  Control,  February  11-12,  1970, 
University  of  Illinois,  Urbana:  Illinois  University, 
College  of  Engineering  Publication,  p  86-98,  1970. 
13p,4fig,  3  tab,  26ref. 

Descriptors:  *Water  pollution  sources,  *Nitrates, 

*Farm   wastes,   Runoff,   Fertilizers,   Confinement 

pens,  Organic  wastes,  Septic  tanks,  Waste  disposal, 

Eutrophication. 

Identifiers:  *Rural  pollution  sources. 

A  review  of  literature  indicates  that  the  contribu- 
tion of  nitrates  to  surface  runoff  from  rural  sources 
is  usually  quite  low,  and  ranges  from  an  annual 
average  of  about  one  lb  per  acre  for  sod  crops  and 
crop  rotations,  to  about  six  lbs  per  acre  under  fal- 
low conditions.  Losses  of  soil  material  and  total 
nitrogen  are  directly  related  to  runoff.  Total 
nitrogen  losses  in  the  runoff  from  manure  spread 
on  frozen,  snow-covered  fields  are  related  to  snow 
depth,  depth  of  frost  penetration,  rate  of  snow 
melt,  and  rains  while  the  soil  was  still  frozen.  Total 
amounts  of  nitrates  in  the  soil  profile  are  directly 
related  to  the  rate  of  nitrogen  application  and 
frequency  of  the  fertilized  crop  in  the  rotation. 
Relatively  high  nitrate  content  is  found  in  soil 
profiles  taken  from  barnyards,  feedlots,  and 
seepage  areas  associated  with  them.  In  most  cases, 
high  nitrate  wells  are  located  near  barnyards, 
feedlots,  or  animal  housing  units,  and  in  areas  of 
shallow,  coarse-textured  soils.  (Knapp-USGS) 
W71-I3982 


DYNAMICS     OF     NUTRIENT     CONCENTRA- 
TIONS IN  THE  ILLINOIS  RIVER, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

Ralph  L.  Evans,  and  Wun-cheng  Wang. 

Available   from   Engineering  Publications  Office, 

1  1 2  Engineering  Hall,  University  of  Illinois,  Urbana 

6 1  801 -price  $4.50    In:  Proceedings  12th  Sanitary 

Engineering   Conference   on    Nitrate   and   Water 

Supply:  Source  and  Control,  February  11-12,  1970, 

University  of  Illinois,  Urbana:  Illinois  University, 

College    of   Engineering    Publication,    p    99-109, 

1970.  II  p,  6  fig,  2  tab,  14rcf. 

Descriptors:    'Water   pollution    sources,    'Illinois, 

•Nutrients,     'Nitrates,     'Phosphates,     Fluorides, 

Path  of  pollutants,  Surveys,  Sampling,  Industrial 

wastes.  Farm  wastes.  Domestic  wastes,  Streamflow, 

Runoff 

Identifiers:  'Illinois  River,  'Peoria  Lake. 


During  a  30  week  study  of  Peoria  Lake,  an 
unusually  wide  reach  of  the  Illinois  River,  225 
water  samples  were  taken  from  a  I  meter  depth  at 
weekly  intervals.  The  mineral  constituents  to  be 
evaluated  were  fluoride,  nitrate,  organic  N,  am- 
monia, and  orthophosphate.  Fluoride  concentra- 
tion was  used  as  the  reference  source  for  defining 
the  effect  of  stream  flow  on  the  mineral  concentra- 
tions. Fluoride  and  orthophosphate  concentrations 
decreased  as  flow  increased,  the  ratio  of 
orthophosphate  to  fluoride  remained  constant  re- 
gardless of  flow,  and  the  ratios  of  nitrate/fluoride 
and  organic  N/fluoride  increased  as  flow  increased. 
The  concentration  -  flow  patterns  support  the 
hypothesis  that  a  major  source  of  nitrogen  is 
derived  from  surface  runoff,  whereas  phosphorus 
from  runoff  is  minimal.  (Knapp-USGS) 
W71-13983 


AIR    POLLUTION    ASPECTS    OF    ODOROUS 
COMPOUNDS, 

Litton  Systems,  Inc.,  Bethesda,  Md.  Environmental 

Systems  Div. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-I3984 


GASES  AND  ODORS  FROM  POULTRY 
MANURE:  A  SELECTED  BIBLIOGRAPHY, 

Merck  and  Co.,  Rahway,  N.J.  Quinton  Research 

Labs. 

W.  E.  Burnett. 

Poultry  Science,  Vol  50,  No  1,  p  61-63,  January 

1971.35ref. 

Descriptors:  'Poultry,  *Odor,  'Gases,  'Farm 
wastes,  'Bibliographies,  Research  and  develop- 
ment, Management. 

This  is  a  bibliography  of  35  articles  pertaining  to 
gases  and  odors  from  poultry  wastes.  The  articles 
are  grouped  into  three  divisions:  ( 1 )  The 
microbiology  and  chemistry  of  gas  and  odor 
production;  (2)  Identification  and  determination  of 
gases  and  odors;  (3)  Odor  control  methods. 
(Hazen-Iowa  State) 
W71-13987 


5C.  Effects  of  Pollution 


CYCLING  OF  ZINC-65  BY  COLUMBIA  RIVER 
PERIPHYTON  IN  A  CLOSED  LOTIC 
MICROCOSM, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13102 


LIMNOLOGICAL  OBSERVATIONS  ON  LAKE 
KARIBA  DURING  1967  WITH  EMPHASIS  ON 
SOME  SPECIAL  FEATURES, 

Lake  Kariba  Fisheries  Research  Inst.  (Rhodesia). 

G  W  Begg. 

Limnol  Oceanogr.   15  (5):  776-788,  Illus,  Maps, 

1970. 

Identifiers:  Chemocline,  Kariba,  Lake,  Limnologi- 

cal,  Rhodesia,  Salvinia-P. 

Results  of  limnological  recordings  made  during 
1967  on  Lake  Kariba  are  described.  Kariba  is 
monomictic,  mesotrophic,  and  has  5  defined 
basins,  each  of  which  exhibits  its  own  individuality. 
The  2  upstream  basins  are  riverine;  they  are  flushed 
out  in  May  by  the  Zambezi  River  floods  and 
thereby  assume  turnover  characteristics  earlier 
than  the  other  3  basins,  which  are  truly  lacustrine 
with  temperature-induced  turnover.  Great  am- 
plitude of  variation  in  water  chemistry  exists  relat- 
ing to  the  basin  locality,  biotope  (river,  estuary, 
cleared  area,  open  water),  time  of  year  (turnover 
winter/summer),  and  depth.  Generally,  values  of 
dissolved  02,  conductivity,  alkalinity,  and  pH  fall 
from  surface  to  bottom.  When  H2S  is  present,  al- 
kalinity and  conductivity  values  increase.  A 
chemocline  follows  the  profile  of  the  thermocline. 
Occasionally  density  currents  occur  at  depth,  par- 


ticularly after  the  first  seasonal  floods.  '< 
parency  decreases  toward  the  head  of  the  lakj 
in  all  areas  decreases  after  turnover.  The  soul 
H2S  is  the  Salvinia-infested  rivers.  Dissolved  I 
the  hypolimnion  is  depleted  4  to  5  mo  aftel 
nover.  The  hydrobiological  effects  of  Salvin | 
discussed,  and  the  influence  of  the  bottom  tl 
raphy  is  described— Copyright  1971,  Biol  i 
Abstracts,  Inc. 
W7I-I3I04 


ACETYLENE  REDUCTION  (NITROGEN 
TION)  IN  WISCONSIN  LAKES, 

Department     of    Agriculture,     Fargo,     N. 

Metabolism  Lab. 

Donald  Rusness,  and  R.  H.  Burris 

Limnol  Oceanogr.  1  5  (5):  808-813,  Illus,  I97< 

Identifiers:  Acetylene,  Algae,  Blue,  Fixation,! 

tuation.  Green,  Lakes,  Nitrogen,  Phyto,  Plan] 

Reduction,  Seasonal,  USA,  Wisconsin. 

Acetylene  reduction  was  used  as  an  index  <  I 
nitrogen-fixing  capacity  of  the  phytoplanktj 
representative  oligotrophic  and  eutrophic  lal 
Wisconsin.  Acetylene  reduction  was  not  me;  i 
ble  in  samples  from  oligotrophic  Crystal  Lakj 
was  vigorous  in  samples  from  eutrophicated  a 
The  activity  during  the  season  fluctuated  vjj 
with  the  development  of  blooms  of  nitrogen- 1 
blue-green  algae;  no  activity  was  demonsll 
during  winter  months.  Activity  and  popua 
generally  decreased  with  depth.  Acetylene  tt 
tion  was  low  in  early  morning,  rose  to  a  pel 
noon,  and  then  declined. --Copyright  1971,  Bi  i 
cal  Abstracts,  Inc. 
W71-13105 


LIMNOLOGY  OF  TROPICAL  IMPO  I 
MENTS:  A  COMPARATIVE  STUDY  OF  J 
MAJOR  RESERVOIRS  IN  MADRAS  STATU 
DIA), 

Hydrobiological  Research  Station,  Madras  (Inj 
A.  Sreenivasan. 

Hydrobiologia.  36  (3/4):  443-469,  1970. 
Identifiers:  Algal,  Blooms,  Comparative,  Dissc 
Fish,    Impoundments,     India,     Limnology,    « 
Madras,  Oxygen,   Pollution,   Productivity,  Pi 
voirs,  Salts,  Tropical. 

A  limnological  study  of  17  man-made  lake;* 
made.  Thermal  features  showed  absence  off] 
thermal  stratification.  Cognizable  thermoclinl 
not  exist.  The  Southwestern  reservoirs  witl] 
nutrient  and  salt  content  were  very  poor  in  prd 
tivity,  but  the  high  alkaline  reservoirs  were  alsi 
very  productive.  Some  reservoirs  with  lowti 
kalinity,  hardness  and  total  solids  developed  i 
blooms  and  were  highly  productive.  Bhavani; 
and  Stanley  reservoirs  with  optimal  levels  o  i 
solved  salts  and  alkalinity-hardness  were  t 
productive.  Reservoirs  with  organic  soils  I 
better  in  productivity  than  those  with  hgher  < 
content  (Hope  Lake,  Poondi  Reservoir,  Vj 
etc.).  Dissolved  02  depletion  in  the  bottorr ; 
characteristic  of  productive  waters.  Tota - 
depletion  occurred  in  some  of  them  but  in  :: 
depletion  was  rare  and  not  of  great  sev  t 
Klinograde  curves  were  characteristic  of  pro 
tive  reservoirs.  Even  when  the  bottom  waters  i 
low  in  or  were  devoid  of  dissolved  02  the  ou.i 
from  this  level  picked  up  02  within  a  short  dis  < 
of  100  m.  Effect  of  water  replacement  on  plaic 
production  is  discussed.  It  is  the  silt-laden  t  <i 
waters  that  arc  poor  in  production.  Water  rel>i 
could  be  manipulated  to  assist  spawning  of  H 
and  for  amelioration  of  pollution  downstre 
Copyright  1 97 1 ,  Biological  Abstracts,  Inc. 
W7I-I3109 


SOME  MINERAL  NUTRIENT  STUDIES  < 
LOWLAND  MERE  IN  CHESHIRE,  ENGLA!> 

Nature     Conservancy,     Grange-over-Sands   i' 
gland ).  Merlewood  Research  Station. 
H  M.  Grimshaw,  and  M.  J.  Hudson. 
Hydrobiologia.  36  (2):  329-341,  Illus,  1970. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Effects  of  Pollution— Group  5C 


mtifiers:  Algal,  Cheshire,  England,  Growth, 
wland,  Mere,  Mineral,  Nutrient,  Patterns,  Phyto, 
tnkton,  Seasonal. 

alyses  of  9  ionic  constituents  in  Rostherne  Mere 
ler  were  made  at  regular  intervals  and  5  depths 
:  a  2  yr  period.  Only  nitrite-nitrogen  showed  a 
ular  seasonal  pattern.  Phosphate-phosphorus 
I  ammonium-nitrogen  increased  with  depth  in 
imer.  The  results  are  discussed  in  relation  to  the 
>in  of  the  nutrients,  stratification  and  the 
toplankton  of  the  mere.  The  levels  of  nutrients 
sent  did  not  appear  to  limit  algal  growth  with 
possible  exception  of  N. -Copyright  1971, 
logical  Abstracts,  Inc. 
1-131 14 


E  PHYTOPLANKTON  OF  THE  HUNGARIAN 
ICH  OF  THE  DANUBE  DURING  THE 
»TER  MONTHS  (DANUBIALIA  HUNGAR- 
,  XLVI.), 

:yar  Tudomanyos  Akademia,  Budapest,  station 

Danube  Research. 

zemes. 

Univ     Sci     Budapest     Rolando     Edetvoes 
unatae  Sect  Biol.  1 1:  75-1 17.  Illus.  1969. 
tifiers:  Algae,  Blue,  Danube,  Diatoms,  Fungi, 
:n,     Hungarian,     Phyto,     Plankton,     Reach 
ter. 

winter  microflora  composed  almost  exclusive- 
f  bacillariophyceous,  schizomycophytic,  and 
jphytic  taxa.  This  winter  material  differs  from 
summer  and  fall  phytoplankton  by  the  very 
:e  representation  of  the  green  and  blue-green 
:,  while  members  of  the  divisions 
enophyta  and  Pyrrophyta  are  almost  entirely 
it.  The  amount  of  undecomposed  organic 
tus  was  high.  The  amount  of  polluting  organic 
ances  is  less  in  the  upper  reaches  of  the 
ibe,  but  considerably  higher  in  the  southern 
>ns.  Characterization  of  the  collecting  sites, 
heir  taxonomic  and  individuals/ 10  ml  values  is 
ssed.  Remarks  with  respect  to  some 
ently  occurring  species  in  the  winter 
iplankton  are  given. -Copyright  1 97 1 ,  Biologi- 
bstracts,  Inc. 
13130 


HICAL     EFFECTS     OF     DECOMPOSING 

iYSTEMSARCASSES        °N        AQUATIC 

a  Univ. ,  College.  Inst,  of  Marine  Science. 
C.  Brickell  and  John  J.  Goering. 
ographed  report,  1969.  15  p,  7  fig,  3  ref.  NSF 
GB-8636  and  Office  of  Water  Research 
B-015  ALAS(l). 

iptors:  "Salmon,  *Decomposing  organic 
r,  'Water  pollution  sources,  *Nitrogen  com- 
s,  Water  pollution  effects,  Organic  wastes, 
quality,  Ammonia,  Nitrogen  cycle,  Crabs, 
ed  water  quality. 

ters:  Salmon  carcasses.  Processing  wastes, 
<d  processing. 

trogen  content  of  a  marine  bay,  Illiuliuk  Bay, 
(Aleutian  Islands)  receiving  crab 
sing  wastes  increased.  A  drastic  increase  in 
ncentration  of  NH4..-N  and  a  reduction  of 
stations  near  the  processing  plants  were  ob- 

After  salmon  spawned  on  Baranof  Island, 
arcasses  drifted  into  the  bay  and  decom- 
This  is  a  natural  situation.  In  the  spawning 

Nh4..-N  and  organic  nitrogen  increased, 
increases  in  organic  nitrogen  compounds 
so  observed  in  the  estuary.  (Katz-Washing- 

3142 


PHYTOPLANKTON     OF     MINNESOTA 
'  -  A  PRELIMINARY  SURVEY, 

ota  Univ.,  Minneapolis.  Water  Resources 

:nlnst. 

ook. 


Minnesota  Water  Resources  Research  Center  Bul- 
•  n.3<LJune  197'  12  p,  1  tab,  16  ref.  OWRR  Pro- 
ject A-007-Minn  (2).  ° 

Descriptors:     "Phytoplankton,     "Eutrophication, 
Oligotrophy,    Minnesota,    Lakes,    Glacial    drift 
Nutrients,  Salanity,  Algae,  Diatoms 
Identifiers:  "Desmids,  *Euplankton,  *Limnoplank- 
ton. 

Between  the  years  1965  and  1967,  phytoplankton 
coMections  were  taken  in  the  summer  from  nearly 
200  lakes  in  a  diversity  of  areas  throughout  the 
State.  About  220  taxa  of  euplanktonic  algae  were 
identified.  The  analysis  of  the  Minnesota  lake 
phytoplankton  indicates  there  is  a  diminution  in 
species  diversity  in  the  course  of  the  evolutionary 
progression  as  lakes  change  in  character  from 
oligotrophy  to  eutrophy.  Many  of  the  markedly 
eutrophic  lakes  have  suffered  severe  disturbance  of 
the  natural  system  due  to  artificial  enrichment 
hutrophic  lakes  in  Minnesota  are  typically 
dominated  in  summer  and  early  fall  by  water 
blooms  of  blue  green  algae  as  is  usual  in  most 
productive  lakes  of  temperate  regions.  Microcystis 
aeruginosa,  M.  wesenbergii,  Coelosphaerium 
naegelianium,  Alphanizomenon  flos  aquae  nu- 
merous species  of  Anabaena,  Lyngbya  birgei',  and 
Gloeotrichia  echinulata  are  most  common  (Wal- 
ton-Minnesota) 
W71-13149 


PRIMARY  AND  SECONDARY  PRODUCTION 
IN  A  LAKE  HEATED  BY  THERMAL  POWER 
PLANT, 

Fisheries   Research   Board  of  Canada,  Winnipeg 
(Manitoba).  Freshwater  Inst 
K.  Patalas. 

The  Environmental  Challenge  of  the  70's  ' 
Proceedings  Institute  of  Environmental  Sciences, 
16th  Annual  Technical  Meeting,  April  12-16, 
1970,  Boston,  Massachusetts,  p  267-271  1970  7 
tab,  17  ref. 

Descriptors:  "Thermal  pollution,  *  Primary  produc- 
tivity, "Secondary  productivity,  Productivity,  Tem- 
perature, Water  pollution  effects,  Crustaceans, 
Rotifers,  Copepods,  Daphnia,  Biomass,  Zooplank- 
ton,  Phytoplankton,  Sampling,  Methodology,  Her- 
bivores, Carnivores,  Eutrophication,  Enerev 
transfer.  s} 

Identifiers:  Lake  Lichenskie  (Poland),  Lake 
Mikorzynskie  (Poland). 

The  long-term  effects  of  temperature  increases  on 
natural  plant  and   animal  communities  were  in- 
vestigated in  the  multibasin  lake  system  in  central 
Poland,  since  thermal  effluents  heated  only  one 
portion  of  this  system.  After  seven  years  of  thermal 
power  plant  operation,  a  study  was  made  of  Lakes 
Lichenskie      and      Mikorzynskie,      to      examine 
phytoplankton  and  zooplankton  response.  Lichen- 
skie's  average  epilimnic  temperature  during  war- 
mest period  was  26  to  28. 5C  and  Mikorzynskie's  21 
to  22C.  Species  were  principally  the  same  in  both 
lakes,  but  the  roles  played  by  particular  species  in 
the  biomass  and  production  differed.  Whereas  in 
unheated  Mikorzynskie,  Mesocyclops  and  Eudiap- 
tomus  played  the  primary  role,  in  heated  Lichen- 
skie, Daphnia,  Mesocyclops,  Diaphanosoma  and 
Chydorus  were  the  most  important  producers.  Pri- 
mary production  of  heated  Lake  Lichenskie  was  in 
the  highly  eutrophic  lake  range  while  the  unheated 
Lake  Mikorzynskie  showed  production  typical  for 
the  middle  range  of  eutrophic  lakes.  The  zooplank- 
ton biomass  in  both  lakes  was  characteristic  for 
eutrophic  lakes.  Heating  the  natural  aquatic  system 
to  a  reasonable  degree  may  not  only  significantly 
increase  production  but  also  increase  efficiency  of 
energy  transfer  from  one  trophic  level  to  another. 
(Jones-Wisconsin) 
W71-13171 


Journal  of  the  Society  for  Water  Treatment  and  Ex- 
amination, Vol  19,  Part  3,  p  223-238  1970 
Discussion. 

Descriptors:  "Eutrophication,  "Algal  control 
Financing,  Plant  growth,  Toxicity,  Nutrients' 
Water  quality,  Nitrates,  Planning,  Nitrogen 
Phosphorus,  Reservoirs,  Fisheries,  Water  supply' 
Costs,  Water  demand,  Economic  justification' 
Aquatic  weed  control,  Rivers,  Agriculture,  Rooted 
aquatic  plants,  Drainage,  Runoff,  Fertilizers 
Livestock,  Economics,  Fish  kills,  Inhibitors,  Water 
pollution  sources,  Human  diseases. 
Identifiers:  "Research  policy,  "United  Kingdom 
Future  trends,  Cladophora,  Research  strategy' 
Thames  River  (England),  Lee  River  (England). 

For  new  water  supplies  and  for  greater  recreational 
exploitation  of  natural  waters  in  the  United  King- 
dom, appropriate  levels  of  activity  and  lines  of 
inquiry  are  needed.  Cost  incurred  as  a  result  of 
eutrophication  will  probably  not  increase  to  more 
than  about  double  the  present  expenditures  by  this 
century's  end.  If  algal  and  weed  growth  were  fully 
understood,  perhaps  some  comparatively  simple 
preventive  measures  could  be  applied  for  eliminat- 
ing   these    nuisances.    A    balanced    program    is 
required  for  basic  research  and  for  empirical  in- 
vestigations, especially  on  static  waters.  Since  fac- 
tors influencing  algal  growth  vary  geographically, 
examining  the  influences  of  location  of  water  may 
show  that  one  method  of  control  may  be  more  ap- 
propriate   than    another.    Though    it    is    unlikely 
elimination  of  phosphates  from  detergents  would 
materially  reduce  algal  problems,  search  for  trou- 
ble-free   substitutes    should    continue.    Processes 
used  in  removing  nitrogen  and  phosphorus  from  ef- 
fluents should  be  examined  for  suitability  of  remov- 
ing other  substances  (carbon  adsorption,  ozona- 
tion),  and   ability   of  effluents   to   support   algal 
growth  by  unsuspected  components  is  profoundly 
important.  Growth  of  weeds  in  rivers  and  effect  of 
sewage  effluent  on  Cladophora  needs  investigation. 
Insuring  that  present  efforts  are  well  coordinated 
takes  precedence  over  embarking  on  many  new  in- 
itiatives. (Jones-Wisconsin) 
W71-13172 


REVIEW  OF  NATIONAL  RESEARCH  POLICY 
ON  EUTROPHICATION  PROBLEMS, 

Water  Pollution   Research  Lab.,  Stevenage  (En- 
gland). 
A.  L.  Downing. 


NUTRIENT  BALANCES  IN  RIVERS, 

Water  Pollution  Research   Lab.,  Stevenage  (En- 
gland). 
M.  Owens. 

Journal  of  the  Society  for  Water  Treatment  and  Ex- 
amination, Vol  19,  Part  3,  p  239-252,  1970.  6  fig, 
16  ref,  discussion. 

Descriptors:  "Nitrogen,  "Nutrients,  "Rivers 
Eutrophication,  Water  pollution  sources,  Sewage 
Effluents,  Water  pollution  effects,  Phosphorus' 
Drainage,  Watersheds  (Basins),  Arable  land' 
Pastures,  Surface  runoff,  Fertilizers,  Urbanization 
Identifiers:  "United  Kingdom,  "Nutrient  budget 
"Great  Ouse  River  ( England ). 

A  nutrient  budget  study  of  the  River  Great  Ouse 
(England)  was  made  to  assess  nutrient  proportions 
derived  from  agricultural  and  urban  runoff,  rain- 
fall, sewage  effluents  and  waste  waters.  Land 
drainage,  as  a  major  nutrient  source  was  confirmed 
by  determinations  from  water  samples  collected 
from  two  land  drains  and  the  head  waters.  Com- 
pared with  other  river  catchments  in  England  and 
Wales,  except  for  three  heavily  industrialized  and 
urban  rivers  where  most  nitrogen  was  derived  from 
sewage  effluents,  the  greater  proportion  of  the 
nitrogen  flow  was  presumably  derived  from  land 
drainage,  confirming  results  from  the  Great  Ouse 
system.  The  average  nitrogen  concentration  in 
drainage  water  from  arable  land  tended  to  be 
higher  than  from  permanent  pasture;  there  was 
some  tendency  for  nitrogen  in  drainage  water  to  in- 
crease with  increased  application  of  nitrogenous 
fertilizers.  Although  nitrogenous  fertilizers  have  in- 
creased substantially,  no  marked  increases  of 
nitrogen  loads  in  rivers  at  any  given  flow  are  ap- 
parent. As  the  catchment  becomes  urbanized  and  is 
compared  with  actual  loads,  the  hypothetical  cal- 
culations indicate  a  greatly  increased  load  of 
nitrogen  discharged  to  the  river.  (Jones-Wisconsin) 
W71-13I73 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5 C— Effects  of  Pollution 


LOSSES  OF  NITROGEN  AND  PHOSPHORUS 
FROM  AGRICULTURAL  LAND, 

Rothamsted  Experimental  Station,  Harpenden 
(England). 

G.  W.  Cooke,  and  R.  J.  B.  Williams. 
Journal  of  the  Society  for  Water  Treatment  and  Ex- 
amination, Vol  19,  Part  3,  p  253-276,  1970.  7  tab, 
34  ref,  discussion. 

Descriptors:  *Water  pollution  sources,  *Nitrogen, 
♦Nitrates,  'Agricultural  watersheds,  Phosphorus, 
Leaching,  Soils,  Drainage,  Lysimeters,  Fertilizers, 
Rainfall,  Model  studies,  Analytical  techniques, 
Arable  land,  Grasslands,  Clays,  Liquid  wastes, 
Livestock,  Solubility,  Phosphates,  Subsoil, 
Domestic  animals,  Erosion,  Wind  erosion, 
Suspended  load. 

Identifiers:  "United  Kingdom,  Plowing,  Nitrogen 
losses. 

Nitrogen  and  phosphorus  is  introduced  to  water 
supplies  by  leaching  of  drainage  water  through 
agricultural  land,  by  liquid  wastes  from  stockyards 
and  surface  runoff  from  saturated  or  frozen  soil,  by 
movement  of  fine  soil  particles  down  profiles  and 
entering  drainage  systems,  and  by  erosion  of  sur- 
face soil  by  wind  and  water.  Drainage  from  well- 
farmed  arable  land  in  England  contains,  on  the 
average,  10  mg/1  of  nitrate-nitrogen.  Nitrate  loss  in 
drainage  from  productive  land  cannot  be  prevented 
because  more  nitrogen  will  be  mineralized  from 
soil  reserves  and  crop  residues  by  microbial  action 
than  arable  crops  can  absorb  at  times.  Drainage 
passing  through  permeable  subsoils  to  deep  water 
tables  carries  nitrate  that  persists  in  the  water. 
Soluble  phosphate  fertilizers  leach  down  soil 
profiles  in  podzols  developed  from  Bagshot  beds 
which  contain  only  1-2%  clay  in  the  surface  while 
insoluble  phosphates  are  better  retained  in  these 
topsoils.  Phophorus  in  manure  applied  in  large 
amounts  annually  for  20  years  penetrated  the  sub- 
soil of  light  land  at  Woburn,  the  only  example  of 
soluble  phosphates  in  arable  soils  reaching 
drainage  systems.  Watercourse  contamination  may 
occur  where  stock  are  kept  on  small  areas.  (Jones- 
Wisconsin) 
W71-13174 


TRENDS  IN  NITRATE  CONCENTRATIONS  IN 
ENGLISH  RIVERS  IN  RELATION  TO  FERTIL- 
IZER USE, 

Imperial  Chemical  Industries  Ltd.,  Jealott's  Hill 
(England).  Jealott's  Hill  Research  Station. 
T.  E.  Tomlinson. 

Journal  of  the  Society  for  Water  Treatment  and  Ex- 
amination, Vol  19,  Part  3,  p  277-293,  1970.  2  fig,  6 
tab,  6  ref,  discussion. 

Descriptors:  "Eutrophication,  "Nitrates,  "Rivers, 
"Fertilizers,  Time,  Flow,  Drainage,  Correlation 
analysis,  Seasonal,  Leaching,  Water  pollution 
sources,  Clovers,  Foods,  Agriculture,  Evaporation, 
Transpiration,  Nitrification,  Grasslands. 
Identifiers:  "United  Kingdom. 

Origin  of  nitrate  in  rivers  and  factors  influencing 
drainage  of  nitrate  from  agricultural  land  are 
discussed.  A  possible  correlation  between  river 
nitrate  levels  and  nitrogenous  fertilizers  is  ex- 
amined. 'Annual  mean  nitrate  concentrations'  for 
1953-1967  in  17  English  rivers  are  presented. 
These  data  outline  the  rivers'  behaviour  over  a  long 
time  and  were  subjected  to  conventional  statistical 
analysis  to  assess  the  correlations  of  the  concentra- 
tions with  time.  Nitrate  concentrations  did  not 
generally  increase.  Both  assessments  of  the  situa- 
tions-direct measurement  and  time  distribution  of 
nitrate  removal -support  the  hypothesis  that  the 
nitrate  originates  from  land  drainage.  Although 
sewage  may  make  greater  contribution  in  some 
rivers,  soil  nutrients  make  the  major  contribution. 
Lack  of  close  correlation  of  nitrate  contents  of 
rivers  from  nitrogen  fertilizer  usage  lies  in  the  over- 
simplification that  fertilizer  nitrogen,  not  recovered 
by  crops,  is  directly  leached  from  soil.  Generally, 
nitrogen  not  recovered  by  crops  goes  into  the  large 
nitrogen  pool  in  the  soil.  Factors  affecting  release 
of  nitrate  from  these  large  soil  reserves  will  affect 
the  level  of  nitrate  in  the  soil  and,  under  drainage 


loss  conditions,   the   rate   of  loss  from   the   soil. 

(Jones-Wisconsin) 

W7I-I3175 


THE  CONTROL  OF  EUTROPHICATION. 

Department  of  Energy,  Mines  and  Resources, 
Burlington  (Ontario).  Canada  Centre  for  Inland 
Waters;  and  Fisheries  Research  Board  of  Canada, 
Winnipeg  (Manitoba);  and  Department  of  Energy, 
Mines  and  Resources,  Ottawa  (Ontario).  Inland 
Waters  Branch. 

Dep  of  Energy,  Mines  and  Resources,  Ottawa 
(Canada),  Inland  Waters  Branch  Technical  Bul- 
letin No  26.  10  p,  1  tab,  1 1  ref. 

Descriptors:  "Eutrophication,  "Control,  Lakes, 
Phosphorus,  Detergents,  Nutrients,  Nitrogen, 
Water  pollution,  Carbon. 

Identifiers:  "Limiting  nutrients,  "Canada,  Nutrient 
removal,  Reformulation  of  detergents. 

The  respective  roles  of  phosphorus,  nitrogen,  and 
carbon  as  critical  elements  of  eutrophication  are 
described.  The  most  controllable  of  the  essential 
elements  for  algal  growth,  and  the  key  element  in 
most  important  Canadian  lakes  is  phosphorus.  60% 
of  phosphorus  in  municipal  wastes  discharged  to 
Lakes  Erie  and  Ontario  is  from  detergents  thus  de- 
tergent phosphorus  accounts  for  about  40%  of  the 
total  phosphorus  loading  to  these  lakes;  human 
wastes  account  for  most  of  the  balance  of  the  mu- 
nicipal discharge  of  phosphorus  or  about  25%  of 
the  total  input.  For  the  necessary  drastic  reduction 
of  phosphorus  loading,  there  must  be  reduction  and 
eventual  removal  of  phosphates  from  detergents, 
phosphate  removal  to  the  highest  degree  practica- 
ble at  sewage  treatment  plants,  and  a  program  to 
reduce  agricultural  contributions  through  erosion 
control,  improved  fertilization  practices  and  con- 
trol of  farm  animal  wastes.  Phosphorus  reduction  is 
the  only  economically  feasible  solution  at  present 
and  a  logical  starting  point.  Lakes  can  be  saved  if 
such  a  control  program  is  instituted  now.  (Jones- 
Wisconsin) 
W71-13176 


CRUSTACEAN  PLANKTON  OF  146  ALPINE 
AND  SUBALPINE  LAKES  AND  PONDS  IN 
WESTERN  CANADA, 

Calgary  Univ.  (Alberta).  Canadian  Wildlife  Ser- 
vice. 

R.  S.  Anderson. 

Journal  Fisheries  Research  Board  of  Canada,  Vol 
28,  No  3,  p  31 1-321, 1971.  6  fig,  4  tab,  50  ref. 

Descriptors:  "Biological  communities, 

"Crustaceans,  "Plankton,  "Synecology,  Alpine, 
Lakes,  Ponds,  Copepods,  Temperature,  Climax, 
Methodology,  Altitude,  Ecological  distribution. 
Identifiers:  "Subalpine  lakes,  Western  Canada, 
Planktonic  crustaceans,  Diaptomus  arcticus,  Anos- 
traca,  Jasper  Nat  Park  (Alberta),  Banff  Nat  Park 
(Alberta),  Yoho  Nat  Park  (British  Columbia), 
Waterton  Nat  Park  (Alberta),  Alberta,  British 
Columbia. 

Crustacean  plankton  communities  were  studied  in 
146  lakes  and  ponds  located  in  Banff,  Jasper, 
Yoho,  and  Waterton  Lakes  national  parks  and 
some  forest  reserves  in  Alberta  and  British  Colum- 
bia. Species  composition  varied  little  from  year  to 
year,  showing  a  mean  of  2.93  species  per  communi- 
ty. Except  for  a  few  lower  subalpine  lakes  and 
ponds,  no  benthic  macrophytes  occurred,  littoral 
and  limnetic  communities  thereby  all  being  con- 
sidered limnetic.  In  four  of  the  146  waters  studied, 
fish  introduction  resulted  in  a  marked  change  in 
zooplankton  species.  Each  of  the  four  waters  was 
considered  as  having  two  distinct  communities. 
Diaptomus  arcticus  occurred  in  60%  of  the  com- 
munities. More  clandoccran  species  than  copepod 
species  were  found,  but  there  were  usually  more 
copepod  than  cladoceran  species  in  a  community. 
Many  species  of  subalpine  waters  did  not  occur  in 
alpine  waters,  probably  limited  more  by  physical 
factors,   as   temperature   and    morphometry    and 


presence  of  large  predators  than  by  altiliu 
cept  for  anostracans,  few  species  seeme 
restricted  to  either  lakes  or  ponds.  Conget 
currences  of  large  cladocerans  or  nonpre 
diaptomid  copepods  were  uncommon,  as  i 
occurrences  of  large  cladocerans 
predaceous diaptomids.  'Junes  Wisconsin) 
W7I-13I80 


A  HYPOTHESIS  CONCERNING  SILICA] 
THE  FRESHWATER  PLANKTONIC  DIATI 

Duke  Univ.,  Durham,  N.C.  Dept  of  Zoology  | 
P.  Kilham. 

Limnology  and  Oceanography,  Vol  16,  No  It 
18,  1971.  1  fig,  1  tab,  75  ref. 

Descriptors:  "Silica,  "Plankton,  'Dm 
Eutrophication,  Seasonal,  Succession,  Distrifl 
patterns,  Lakes,  Systematics,  Period  of  gl 
Turbulence,  Nutrients,  Numerical  analysis,  i 
tors. 

Identifiers:  "Silica  demand,  Stephanodisc  i 
traea,  Tabellaria  flocculosa,  Asterionella  fol 
Melosira  granulata,  Melosira  italica  subarctic 

Literature   concerning  ambient  silica  com! 
tions  and  its  relation  to  dominance  of  si 
freshwater   planktonic   diatoms   is   revi< 
analyzed.   Compilations   from    literature 
mean      silica      concentrations      (mg/1) 
dominance  of  Stephanodiscus  astraea  -  0.6, 
laria  flocculosa  asterionelloides  -  0.9,  Aster 
formosa  -  1.7,  Melosira  granulata  -  13.4.  Av. 
data  clearly  show  that  S  astraea  is  most  lik 
reach  its  greatest  importance  in  an  eutrophi 
when  silica  concentration  is  below   1   mg/1 
contrast  to  M  granulata  which  dominates  higl 
ecology.    Appearance    of    A    formosa    in 
oligotrophic    and    eutrophic    environments 
plicates  discussion  of  its  ecology  relative  to 
Although  data  are  inconclusive,  A  formosa  a 
to  be  more  successful  than  Mgranulata  ar 
successful    than    S   astraea   in   low   silica, 
eutrophic  environments.  T  flocculosa  astei 
loides  appears  more  successful  than  A  form  I 
low  silica,  oligotrophic  or  mildly  eutrophic  en« 
menu.  Tabellaria  and  Stephanodiscus  are  i  < 
tors  of  oligotrophic  and  eutrophic  conditions  a 
centrations  at  time  of  dominance  and  patt 
diatom  periodicity  in  many  eutrophic  lakes 
the  hypothesis  that  declining  ambient  silicic 
centrations  may  influence  sequence  of  se.  ( 
succession.  When  silica  becomes  depleted,  di  >i 
become  scarce.  Some  measure  of  'silica  de  n 
might  become  an  index  of  increasing  eutro<c 
tion.  (Jones-Wisconsin) 
W7I-I3181 


ENTERIC     BACTERIAL     METABOLISM  C 
STREAM  SEDIMENT  ELUATES, 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology 
Charles  W.  Hendricks. 

Canadian  Journal  of  Microbiology,  Vol  17,  p  5 
556,  197 1.3  fig,  4  tab,  2 1  ref. 

Descriptors:  "Enteric  bacteria,  "Metabil 
"Streams,  "Sediments,  Chemical  analysis,  I 
monia.  Proteins,  Respiration,  Pathogenic  bac  i 
Adsorption,  Nutrients,  Sands,  Eutrophic  J 
Cycling  nutrients,  Laboratory  tests,  Water  [I 
tion  effects,  E  coli,  Rivers,  Clays,  Ecosysn 
Aerobic  conditions.  Self-purification. 
Identifiers:  Hexoses,  Escherichia  coli,  Enterot* 
aerogenes,  Proteus  rettgeri,  Shigella  flexneril 
monella  senftenberg,  Arizona  arizonae,  II 
Oconee  River  (Ga). 

Bottom  sediments  of  lakes  and  streams  p 
major  role  in  recycling  nutrients;  these  nut  ij 
contribute  much  to  the  observed  hetcrotr  H 
growth  which  prompted  this  investigation  coni 
ing  nutrient  binding  by  river  bottom  scdimenin 
conditions  for  removal  and  use  by  enteric  bac* 
River  bottom  sediments,  which  were  washed  M 
loosely  associated  chemical  nutrients,  were  fn'« 
cluted  with  phosphate  buffer.  Chemical  analy*' 
the  eluates  indicated  that  0.3  M  buffer  (pHi<> 
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ed  hexose,  protein,  and  ammonia  nitrogen  in 
^titrations  4x6  times  that  found  in  the  free- 
ing water.  Selected  strains  of  Escherichia  coli, 
,robacter  aerogenes,  Proteus  rettgeri,  Arizona 
jnae,  Shigella  flexneri,  and  Salmonella  senften- 
;  were  used  for  respiration  experiments  and  it 
shown  that  they  had  ability  to  metabolize  these 
trates.  These  data  indicate  that  both 
ogenic  and  nonpathogenic  bacteria  could  use 
trates  present  in  river  water  and  those  ad- 
ed  on  the  bottom  sediments  after  relatively 
laboratory  treatment.  Tests  indicate  that  bot- 
sediments  can  have  a  high  adsorptive  capacity 
suggest  that  they  can  regulate  basic  nutrient 
entration  and  eutrophication  in  situ.  A  model 
this  phenomena  can  be  proposed.  (Jones- 
onsin) 
-13182 


MRY  PRODUCTION, 

iwater  Biological  Association,  Ambleside  (En- 

I). 

G.Lund 

lal  of  the  Society  for  Water  Treatment  and  Ex- 

ation,  Vol  19,  Part  4,  p  332-358,  1970.  6  fig,  1 

■b  ref,  discussion. 

riptors:  *Water  quality,  *  Eutrophication, 
tary  productivity,  *Algae,  Nitrogen, 
>horus,  Thermal  stratification,  Water  supply, 
:ssion.  Economics,  Nutrients,  Nitrogen  fixa- 
Forecasting,  Photosynthesis,  Biomass, 
tes,  Reservoirs,  Light  penetration, 
ophyta,  Chrysophyta. 

ifiers:  *United  Kingdom,  Esthwaite  Water 
and),  Blelham  Tarn  (England),  Luxury  up- 
Loch  Leven  (Scotland),  Lake  Windermere 
and). 

phication  is  not  yet  a  major  economic 
:m  in  the  British  water  industry  but  could 
le  one  and  further  support  for  ecological  in- 
ations  is  needed.  The  major  nutrients, 
en  and  phosphorus,  are  studied  with 
nee  to  ecological  factors  controlling  algal 
ation  size  and  production  rates.  Typically,  the 
:  to  which  the  nutrient  content  of  a  reservoir 
aches  that  of  winter  inflows  is  affected  by  re- 
n  time  and  number  of  algae  present.  Produc- 
ate  is  a  guide  to  how  troubles  may  increase 

dangers  ahead  when  algae  are  relatively  un- 
on.  The  strong  chemical  stratification  ac- 
inying  thermal  stratification  in  eutrophic 
makes  it  uncertain  how  great  the  nutrient 

can  be  to  algae  in  the  epilimnion  or  euphotic 
:ven  in  absence  of  active  vertical  migration. 
ial  stratification  may  be  advantageous  or  dis- 
ageous  to  water  supply.  Bioassay  is  a  useful 
d  for  comparing  potential  fertilities  of  waters 
>r  elucidating  specific,  limited  problems, 
nutrients  are  important  besides  nitrogen  and 
lorus.  Forecasting  development  of  algal 
lions  and  seasonal  species'  successions  is 
e  in  general  terms  but  detailed  forecasting 
datively  long  periods  is  not  yet  possible. 
-Wisconsin) 
3183 


NUISANCE    ALGAE:    CURIOSITIES    IN 
BIOLOGY     OF     PLANKTONIC     BLUE- 
S  ALGAE, 
:ld    Coll.,    London    (England).    Dept.    of 

/alsby. 

I  of  the  Society  for  Water  Treatment  and  Ex- 
ion.  Vol  19,  Part  4,  p  359-373,  1970.  2  fig,  1 
ref,  discussion. 

itors:  'Nuisance  algae,  *Cyanophyta,  "A1- 
trol,  Laboratory  tests,  Buoyancy,  Eutrophi- 
Nirtrogen  fixation,  Biocontrol,  Plant 
ogy,  Movement,  Viruses,  Photosynthesis, 
snee,  Light  intensity. 

ers:  "Gas  vacuoles,  Motile  forms, 
'hages. 


Blue-green  algae,  quite  different  from  all  other 
algal  groups,  have  certain  characteristics  which 
contribute  to  formation  of  blooms,  one  is  the  ability 
to  fix  atmospheric  nitrogen.  They  possess  gas  filled 
vacuoles  which  provide  a  buoyancy-regulating 
mechanism  enabling  them  to  occupy  water  layers 
below  the  surface  where  conditions  are  optimal  for 
growth,  but  also  cause  thick  algal  scums  on  the  sur- 
face of  lakes  and  reservoirs.  On  the  credit  side  they 
produce  oxygen  which  keeps  the  water  in  the  aero- 
bic condition  essential  for  preventing  growth  of 
anaerobic  bacteria  and  for  supporting  fish  and 
other  animal  populations.  They  take  up  inorganic 
nutrients  in  growth  and  cleanse  water  of  nitrate  and 
other  substances,  potentially  toxic.  On  the  debit 
side,  they  contribute  to  the  suspended  solids  which 
must  be  removed  by  filtering,  their  breakdown 
products,  which  pass  filtering  processes,  may 
produce  tastes  and  odors  in  treated  water.  Before 
breakdown  occurs,  soluble  extracellular  products, 
such  as  mucopolysaccharides,  occasionally  cause 
nuisance.  Some  produce  toxic  substances.  Methods 
of  destroying  gas  vacuoles  or  their  effects  would 
provide  means  of  controlling  algal  blooms;  another 
method  might  be  to  use  cyanophages,  viruses  which 
attack  these  algae  selectively.  (Jones-Wisconsin) 
W71-13184 


EFFECTS  OF  LONG-TERM  EXPOSURES  TO 
COPPER  ON  SURVIVAL,  GROWTH,  AND 
REPRODUCTION  OF  BROOK  TROUT  (SAL- 
VELINUS  FONTINALIS), 

National  Water  Quality  Lab.  Duluth,  Minn.  Water 

Quality  Office. 

J.  M.  McKim,  and  D.  A.  Benoit. 

Journal  of  the  Fisheries  Research  Board  of  Canada 

Vol  28,  No  5,  p  655-662,  1971.  3  fig,  5  tab,  25  ref.  ' 

Descriptors.  *Water  pollution  effects,  "Copper, 
*Fish  physiology,  "Toxicity,  *Brook  trout,  Growth 
stages,  Eggs,  Juvenile  fishes,  Fry,  Reproduction, 
Hardness  (Water),  Salmonids,  Laboratory  tests, 
Copper  sulfate,  Spawning,  Incubation,  Hatching, 
Water  quality. 

Identifiers:  "Long-term  effects,  "Salvelinus  fon- 
tinalis. 

Long-term  effects  of  copper  concentrations  on  all 
devleopmental  stages  of  brook  trout  were  in- 
vestigated and  a  copper  application  factor  calcu- 
lated. Foel22  months  all  developmental  stages  were 
exposed  to  copper  concentrations  ranging  from 
32.5  to  1.9  micrograms/liter.  Highest  concentra- 
tion decreased  survival  and  growth  of  adults  and 
reduced  number  of  viable  eggs  and  hatchability. 
Survival,  growth,  and  reproductive  success  of 
adults  in  copper  concentrations  17.4  to  3.4  micro- 
grams/liter did  not  differ  from  the  control  (1.9 
micrograms/liter).  Concentrations  of  32.5  and  17.4 
micrograms/liter  were  adverse  to  alevins  and  ju- 
venile survival  and  growth.  Copper  effects  on 
alevins-juveniles  from  unexposed  parents  did  not 
differ  from  those  with  parents  exposed  to  copper. 
The  maximum  acceptable  toxicant  concentration 
for  brook  trout  exposed  to  copper  in  water  (hard- 
ness 45  mg/l  as  calcium  carbonate)  and  a  pH  7.5 
fell  between  17.4  and  9.5  micrograms/liter  copper. 
The  mean  96-hour  median  tolerance  limit  for  14- 
month-old  brook  trout  exposed  to  copper  was  1 00 
micrograms/liter,  and  the  application  factor,  max- 
imum acceptable  toxicant  concentration  per  96- 
hour  median  tolerance  limit  for  Lake  Superior's 
soft  water  lies  between  0.17  and  0.10.  (Jones- 
Wisconsin) 
W71-13186 


THE  ECOLOGY  OF  SAPROLEGNIACEAE  IN 
LENTIC  AND  LITTORAL  MUDS  WITH  A 
GENERAL  THEORY  OF  FUNGI  IN  THE  LAKE 
ECOSYSTEM, 

Reading  Univ.  (England).  Dept.  of  Botany. 

M.  W.  Dick. 

Journal  of  General  Microbiology,  Vol  65,  p  325- 

337,  197 1.5  fig,  4  tab,  9  ref. 

Descriptors:  "Fungi,  "Ecological  distribution, 
"Distribution  patterns,  Lentic  environments.  Lit- 


toral,   Lakes,    Energy    transfer,    Aquatic    fungi, 
Sampling,  Submerged  plants. 
Identifiers:      "Saprolegniaceae,      "Marion     Lake 
(British  Columbia),  Achlya,  Oomycetes,  Emergent 
sites,  Saprolegnia,  Acidophile  sites,  Lentic  muds. 

In  order  to  evaluate  particular  sites  of  activity  of 
Saprolegniaceae,  their  principal  natural  substrates, 
and  their  role  in  lake  ecosystem  productivity,  com- 
parative accounts  of  relative  abundance  or  dis- 
tribution between  littoral  and  lentic  environments 
in  and  around  Marion  Lake,  British  Columbia, 
Canada,  were  investigated  by  single-core  samples 
and  transects.  Twenty-one  Saprolegniaceae  spe- 
cies, as  well  as  non-sexual  Achlya  and  Saprolegnia 
have  been  recorded.  The  lentic  muds  under  I  m  or 
more  of  water  are  generally  poor  both  in  species 
number  and  abundance.  Marginal  lentic  muds  are 
richer  but  reflect  the  flora  of  emergent  littoral 
muds.  Many  lentic  mud  records  are  probably  for 
alien  spores  originating  either  from  open  water 
community  or  emergent  littoral  flora  while 
Saprolegniaceae  species  may  follow  different 
pathways.  Species  of  certain  environments,  such  as 
those  associated  with  insect  exuviae,  are  more  ob- 
viously involved  in  the  pattern  of  energy  flow  than 
others.  It  appears  probably  that  most 
Saprolegniaceae  are  primarily  fungi  of  the  emer- 
gent littoral  and  lentic/littoral  interfaces  and  very 
few  are  clearly  lentic.  Both  groups  contribute  to  the 
lake  ecosystem  energy  flow.  The  distinctive  acido- 
phile community  has  again  been  recognized. 
(Jones- Wisconsin) 
W71-13188 


PRODUCTIVITY  AND  UTILIZATION  OF  FOOD 

ENERGY  BY  BENTHONIC  BIOCOENOSES  IN 

TWO  NORTHERN  LAKES  (Produktivnost  i  ispol- 

zovanie  energii   pishchi   v  donnykh   biotsenozakh 

dvukh  severnykh  ozer),  (In  Russian), 

Akademiya  Nauk  SSSR,  Leningrad.  Zoologicheskii 

Institut. 

A.  F.  Alimov,  and  N.  P.  Finogenova. 

Doklady  Akademii  nauk  SSSR,  Vol  197,  No  2   p 

460-463,  1971.  1  fig,  4  tab,  5  ref. 

Descriptors:    "Biological   communities,    "Trophic 

levels,    "Benthos,    "Productivity,   Energy   budget, 

Herbivores,  Carnivores,  Food  habits,  Metabolism, 

Lakes. 

Identifiers:  Krivoye  Lake  (USSR),  Krugloye  Lake 

(USSR). 

Balance  of  energy  was  determined  in  benthos  as- 
sociations of  a  50  ha,  30  m  deep  lake,  and  a  10  ha, 
4  m  deep  lake,  located  on  shores  of  the  White  Sea. 
Analyses  delineated  five  biocoenosis  units  in  the 
large,  and  two  units  in  the  small  lakes,  using  the 
index  of  faunistic  similarity:  c  —  100  d  /  (a  ..  b  -  d), 
where  a  and  b  represent  the  number  of  species  in 
each  community,  and  d  the  total  number  of  species. 
Each  biocoenos  included  two  trophic  levels:  'harm- 
less' detritophages  and  filtrators,  and  predatory 
Procladius  Skuse  and  Hydracarina.  The  balance  of 
energy  was  determined  as  the  difference  between 
the  total  production  of  all  benthos  organisms  minus 
the  ratio  of  predators.  A  negative  production,  ob- 
tained for  Phisidium  crassum,  indicated  that  some 
predators  either  indulge  in  cannibalism  or  supple- 
ment their  diet  by  vegetation.  The  coefficient  of 
useful  performance  of  biocoenosis  varied  from  3  to 
22%,  with  the  average  of  1 3%.  (Wilde-Wisconsin) 
W71-13190 


NEW  AQUATIC  HYPHOMYCETES, 

Exeter    Univ.     (England).     Dept.     of    Biological 

Sciences. 

S.  H.  Iqbal. 

Transactions  of  the  British  Mycological  Society 

Vol  56,  No  3,  p  343-352,  1971.  5  fig,  10  ref. 

Descriptors:  "Aquatic  fungi,  "Speciation,  Habitats, 
Varieties. 

Identifiers:  "Hyphomycetes,  "New  species,  Var- 
icosporium  delicatum,  Tricladium  gigantium, 
Tricladium  attenuatum,  Centrospora  aquatica, 
Aceri  pseudoplatani.  River  Noe  (Derbyshire,  En- 
gland). 
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Latin  diagnoses  and  illustrations  are  given  for  four 
new  Hyphomycetes  found  in  England.  Varicospori- 
um  delicatum  was  found  on  decorticated  sub- 
merged leaves  of  Aceri  pseudoplatani  in  the  River 
Noe,  Edale  Valley,  Derbyshire,  in  June  and  July 

1969.  Foam  samples  also  showed  delicate 
branched  spores.  In  discussing  its  taxonomy  a 
similarity  with  Tricladium  and  Polycladium  are 
suggested  and  comparisons  with  Varicosporium 
elodeae  and  Varicosporium  giganteum  are  given. 
Tricladium  giganteum  was  found  on  immersed, 
decaying  leaves  of  Crataegus  monogyna  and  in 
grass  leaves  in  the  River  Noe.  It  is  compared  tax- 
onomically  to  Tetrahaetum  elegans  and  Tricladium 
intermedium.  Morphologically  it  provides  a  link 
between  the  condition  in  Tricladium  (as  exem- 
plified by  type  species  T  splendens)  and  Genicu- 
lospora.  Tricladium  attenuatum  was  found  on 
decaying  submerged  leaves  of  Crataegus  mono- 
gyna, Trobridge  Crediton,  in  March  to  April  1970. 
Centrospora  aquatica  was  found  on  a  rotten  sub- 
merged branch  in  the  river,  Dartmoor,  January 

1970.  (Type  specimens  for  the  four  new  species  are 
E219,  E220,  E221  and  E222,  respectively  in  the 
Mycological  Herbarium,  University  of  Exeter.) 
Cultures  are  being  deposited  in  the  Commonwealth 
Mycological  Institute,  Kew,  and  the  Centraalbu- 
reau  voor  Schimmelcultures,  Baam.  (Jones- 
Wisconsin) 

W71-13191 


RADIOECOLOGY  RESEARCH  IN  TARANTO 
GULF.  PART  1:  RADIOMETRIC  MEASURE- 
MENTS ON  SEA  WATER,  PLANKTON, 
BENTHIC  ORGANISMS  AND  SEDIMENTS, 

Parma  Univ.  (Italy).  Instituto  di  Zoologia  e  An- 
tatomia  Comparata. 

B.  Schreiber,  L.  Tassi  Pelati,  and  M.  G.  Mezzadri. 
Revue  International   D'Oceanographie   Medicale, 
Vol  21,  p  135-165,  1971.  7  fig,  9  tab,  lOref. 

Descriptors:  *Water  pollution  effects,  ♦Radioac- 
tivity,  *Sea  water,   *Plankton,   *Benthos,   *Sedi- 
ments,  'Potassium,  Aquatic  organisms,  Ecology. 
Identifiers:  *Beta  values,  Taranto  Gulf,  Ionian  Sea, 
Ligurian  Sea. 

A  survey  to  measure  the  gross  beta  radioactivity  in 
sea  water,  plankton,  benthic  organisms  and  sedi- 
ments of  the  Taranto  Gulf  was  conducted  from  July 
to  September  1968.  Potassium  contents  were 
determined  in  the  various  substrates  and  potassium 
40  contribution  to  the  gross  beta  radioactivity 
value  was  calculated  in  the  different  samples. 
Plankton  was  found  to  have  an  artificial  radioac- 
tivity value  higher  than  80%  of  the  total,  other 
biological  samples  had  a  considerable  percentage 
of  artificial  radioactivity,  sediments  had  about  10% 
of  the  total  and  sea  water  was  so  low  the  value 
could  not  be  determined  with  the  method  used.  Ob- 
servations for  the  comparison  of  radioactivity 
values  in  the  Ionian  and  Ligurian  Seas  proved  to  be 
the  same  for  the  two  areas  during  the  period  stu- 
died. (Ensign-PAI) 
W71-13229 


SELECTIVE  ASSUMPTION  OF  Mn  54  BY  THE 
MOLLUSC  PINNA  MOBILIS, 

Padua  Univ.  (Italy).  Istitutodi  Igiene. 

G.  G.  Calapaj,  and  D.  Ongaro. 

Revue  Internationale  D'Oceanographie  Medicale, 

Nice,  France,  Vol  21,  p  125-133,  1 97 1 .  4  fig,  5  ref. 

Descriptors:     *  Water    pollution    effects,     *  Man- 
ganese,   *Molluscs,   'Sea   water,   *  Radioisotopes, 
♦Absorption,  Selectivity. 
Identifiers:  'Pinna  nobilis,  Half  life. 

Aspects  of  the  assumption  of  manganese  54  by  the 
mollu.ic  Pinna  nobilis  have  been  studied.  The  rate 
of  assumption  was  found  to  increase  with  the  con- 
centration of  the  radioisotope  in  sea  water  and  to 
decrease  following  the  addition  of  stable  Mn. 
Equilibrium  was  reached  within  the  6th  day  with 
Mn  54  concentration  of  0.5  pc/ml.  The  effective 
half  life  of  Mn  54  in  Pinna  was  found  to  be  shorter 
than  the  physical  one.  (Ensign-PAI) 
W7I- 13230 


SR-8S  AND  CS-134  UPTAKE  BY  FRESHWATER 
SESTON, 

European  Atomic  Energy  Community,  Ispra  (Ita- 
ly). Biology  Div. 
O.  Ravera. 

Revue  Internationale  D'Oceanographie  Medicale, 
Nice,  France,  Vol  21,  p  109-124,  1971 .  2  fig,  2  tab, 
44  ref. 

Descriptors:   'Water  pollution  effects,  'Radioac- 
tivity,      'Strontium       radioisotopes,       'Cesium, 
•Aquatic  organisms,  'Biomass,  'Seston,  Adsorp- 
tion, Absorption,  Crustaceans,  Phytoplankton. 
Identifiers:  'Granulometric  fractions,  Italy. 

Strontium-85  and  Cesium- 134  concentrations  in 
different  granulometric  fractions  of  seston  col- 
lected in  Lake  Monate,  Italy  are  determined.  These 
data  indicate  that  Cladocerans  concentrates  Sr-85 
to  the  highest  degree  and  phytoplankton  Cs-1  34.  It 
is  assumed  that  absorption  radionuclides 
predominates  over  adsorption.  Schematization  of 
the  vertical  distribution  of  radiostrontium  and 
radiocesium  present  in  different  granulometric 
fractions  is  attempted  from  the  data  on  the  distribu- 
tion of  the  biomass  of  seston  at  different  depths  and 
the  concentration  of  two  radioisotopes  computed 
in  different  granulometric  fractions  of  seston.  (En- 
sign-PAI) 
W71-I3231 


OBSERVATIONS  CONCERNING  THE  EXPERI- 
MENTAL CONTAMINATIONS  AND  THE  'IN 
SITU'  CONTAMINATIONS  OF  MARINE  SPE- 
CIES BY  RUTHENIUM  106,  (OBSERVATIONS 
CONCERNANT  LES  CONTAMINATIONS  Ex- 
perimentales  et  les  contaminations  'in  situ' 
d'especes  marines  par  le'ruthenium  106), 
Commissariat  a  l'Energie  Atomique,  Cherbourg 
(France).  Centre  de  la  Hague. 
J.  Ancellin,  and  P.  Bovard. 

Revue  Internationale  D'Oceanographie  Medicale, 
Nice,  France,  Vol  21,  p  85-92,  1971.  8  ref. 

Descriptors'.  'Water  pollution  effects,  'Plants, 
'Animals,  'Algae,  'Invertebrates,  'Radioactivity 
effects,  'Radioisotopes. 

Identifiers:  'Ruthenium  106,  Soluble  forms,  Insolu- 
ble forms,  Laboratory  experiments. 

Contamination  of  marine  flora  and  fauna  by 
Ruthenium  106  was  studied  under  both  laboratory 
and  In  situ  conditions.  Algae  and  invertebrates  con- 
taminated by  soluble  and  insoluble  forms  of 
Ruthenium  106  indicated  that  the  soluble  Ru  106 
was  5-10  concentration  factors  lower  than  the  in- 
soluble Ru  106  forms.  The  high  amounts  of  con- 
centration factors  observed  In  situ  were  usually 
comparable  to  those  experimentally  determined  for 
the  soluble  forms  in  both  algae  and  invertebrates. 
(Ensign-PAI) 
W71-13233 


EVALUATION  TESTS  OF  THE  TRANSFER  OF 

RADIOACTIVE  POLLUTION  IN  THE  OCEANIC 

AND      MARINE      FOOD      CHAINS,      (ESSAI 

D'EVALUATION    DES    TRANSFERTS    DE    LA 

POLLUTION  RADIOACTIVE  DANS  Les  chaines 

alimentaires  oceaniques  et  marines), 

Commissariat   a    l'Energie   Atomique,    Fontenay- 

aun-Roses  (France). 

R.  Bittel,  and  G.  Lacourly. 

Revue  Internationale  D'Oceanographie  Medicale, 

Nice,  France,  Vol  21 ,  p  75-83,  197 1 .  5  ref. 

Descriptors.  'Water  pollution  effects,  'Sea  water, 
•Radioactivity,  'Radioisotopes,  'Marine  animals, 
•Food  chains,  Radioactivity  effects.  Aquatic  popu- 
lations. Human  diseases,  Public  health. 
Identifiers:  Water  contamination  levels. 

Food  along  with  inhaled  air  and  ingested  water  is  a 
main  contributing  factor  of  radiocontamination  in 
humans.  In  agreement  with  the  latest  International 
Commission  of  Radiologic  Protection  recommen- 
dations a  proposal  is  made  to  employ  water  con- 
tamination levels  instead  of  maximal  concentra- 
tions admissablc.  Tests  of  the  transfer  of  radioac- 


tive pollutants  along  the  marine  food  ch 
studied.  The  variability  of  the  parameter* 
sessing    the    dose    ingested    from    sea    fo 
analysed  and  the  incidence  of  this  variability! 
Several  typical  examples  were  treated  to  « 
the    study.    Priorities   of  research    projects  J 
discussed  and  a  model  for  future  studies  on  cj 
cal     pollutants     of     the     aquatic     environ 
proposed.  (Ensign-PAI) 
W7I-13234 


II  H, 
iBLU 
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SANITATION  PROBLEMS  OF  THE  LIT 
OF       GUIPUZCOA,       SPAIN       (PROBL 
SANITAIRES  DU  LITTORAL  DE  GUIPUi 

(ESPAGNE)), 

Services  Provinciaux  de  Guipuzcoa,  San  Sebi 

(Spain). 

Dr.  L.  Contreras. 

Revue  Internationale  D'Oceanographie  Me<< 

Nice,  France,  Vol  20,  1970.  p  151-169. 

Descriptors:  'Water  pollution  effects,  'Sea  'j 
'Coasts,  'Marine  animals,  'Environmental  si 
tion,  Epidemiology,  Diseases,  Public  health. 
Identifiers:  'Spain. 

Sanitary  problems  caused  by  water  pollution  I 
coastal  province  of  Guipuzcoa,  Spain,  and  1 1 
cidence  of  infectious  epidemiology  on  popul.  i 
in  areas  near  urban  and  recreation  centers  ar< 
died.  The  necessity  of  serious  epidemuj 
inquests  as  to  the  degree  of  coastal  contamin 
is  emphasized.  A  constant  systematic  microbi  ; 
cal,  physicochemical  control  of  the  marini 
vironment  to  prevent  or  limit  the  contamin 
hazards  is  suggested.  (Ensign-PAI) 
W71-13237 


(LE  ROLE  DES  INVERTEBRES  MARINS  I" 
LE  CUMUL  ET  LE  TRANSPORT  I 
RADIONUCLEIDES),  THE  ROLE  OF  MA  < 
INVERTEBRATES  IN  THE  ACCUMULAl 
AND  TRANSPORT  OF  RADIONUCLIDES, 
Comitato  Nazionale  per  l'Energia  Nucleanl 
Spezia  (Italy).  Laboratorio  per  lo  Studio  della  i 
taminazione  Radioattiva  del  Mare. 
A.  Nassogne. 

Revue  Internationale  D'Oceanographie  Medi 
Nice,  France,  Vol  20,  1970,  p  79-99. 44  ref. 

Descriptors:    'Radioisotopes,    'Marine    anil 
'Absorption,  *Metabolism,  Physicochemical  i 
perties,  Adsorption,  Feeding  rates,  Food  ch 
Public  health,  Invertebrates. 
Identifiers:  'Concentration,  'Transport. 

Predicting  the  radiocontamination  levels  i 
marine  organisms  in  order  to  determine  the 
imum  quantities  of  discharge  permissible  is  ur 
Determination  of  Concentration  Factors  in  ns." 
and  experimental  conditions  for  the  most  in 
tant  radionuclides  in  various  groups  of  organis 
useful  even  though  Concentration  Factors  < 
only  a  rough  comparison  between  the  concei 
tion  of  an  isotope  in  an  organism  and  that  ir 
sea.  Animal  metabolism  and  physico-chemica  i 
tors  in  the  marine  environment  can  also  great  i 
fluence  uptake  and  accumulation  of  radionuci 
and  therefore  change  the  Concentration  Fai 
Data  of  the  literature  on  metabolism  of  i' 
radionucludes  in  marine  invertebrates  along  I 
the  importance  of  adsorption,  feeding  and  phyi 
chemical  states  are  collected  and  prese  < 
Directly  regulated,  indirectly  regulated  and  i 
regulated  elements  are  defined.  The  possibilit 
more  accurately  predicting  radiocontamin;  i 
hazards  is  discussed.  (Ensign-PAI) 
W71-I3241 


THE  POSSIBLE  ROLE  OF  MARINE  BACTI' 
IN  THE  RECYCLING  OF  RADIONUCLIDE  I 
SEA  WATER, 

Comitato   Nazionale  per  l'Energia  Nucleare 
Spezia  ( Italy ).  Laboratorio  per  lo  Studio  della  j ' 
taminazione  Radioattiva  del  Mare. 
C.  Peroni. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Effects  of  Pollution — Group  5C 


evue  Internationale  D'Oceanographic  Medicale 
ice,  France,  Vol  20,  1970,  p  53-77.  27  ref. 

sscriptors:  'Radioisotopes,  *Sea  water,  *Marine 
icteria,  'Metabolism,  'Trophic  level,  Food 
ains,  Absorption,  Physiological  ecology,  Calci- 
i,  Cesium. 

jntificrs:  Uptake,  Transfer,  Strontium,  Yttrium, 
nc,  Cesium. 

e  possible  functions  performed  by  bacteria  in  the 
trine  environment  are  discussed  with  emphasis 
the  transfer  of  radionuclides  through  the  marine 
)d  chain.  A  review  is  given  of  data  from  literature 
icerning  the  uptake  of  the  radionuclide  of  Sr,  Y, 
,  Zn,  Cs,  and  Ce  by  marine  bacteria  and  the 
nsfer  of  the  radioisotopes  p32  and  Mn54  to 
her  trophic  levels  by  bacteria  associated  with 
rine  animals.  Examples  are  given  of  food  chains 
ose  first  step  is  represented  by  the  utilization  of 
solved  organic  matter  by  bacteria.  The  relation- 
p  is  discussed  between  organic  matter  present  in 
marine  environment  and  the  number  of 
tabolically  active  bacteria  detected  by  an  au- 
tographic method.  (Ensign-PAI) 
1-13242 


E  ROLE  OF  ALGAE  IN  CYCLING  OF 
DIONUCLIDES, 

nitato  Nazionale  per  1'Energia  Nucleare,  La 

zia  (Italy).  Laboratorio  per  lo  Studio  della  Con- 

inazione  Radioattive  del  Mare. 

.attera,  and  M.  Bernhard. 

ue  Internationale  D'Oceanographie  Medicale 

e,  France,  Vol  20,  1970,  p  29-52.  67  ref. 

criptors:  'Radioisotopes,  'Algae,  'Sea  water, 
od  chains,  'Absorption,  Biochemistry' 
siological  ecology,  Cesium,  Strontium 
oisotopes,  Line  radioisotopes,  Manganese, 
alt  radioisotopes,  Cadmium  radioisotopes! 
abolism,  Trophic  levels. 

itifiers:  Concentration,  Abundance,  Iron, 
amium,  Copper,  Nickel,  Ruthenium,  Cerium! 
:onium. 

ike,  loss  and  stable  content  for  elements  which 
ess  possible  dangerous  radioisotopes,  and  the 
)rs  influencing  these  are  discussed.  The  accu- 
ition  of  trace  metals  by  algae  was  proportional 
teir  external  concentrations.  Uptake  was  re- 
I  to  physico-chemical  forms  of  radio-nuclides. 
:entration  factors  for  the  different  elements 
found  to  vary,  sometimes  to  more  than  a 
sand  times  over  their  concentration  in  the  en- 
iment.  (Ensign-PAI) 
-13243 


W71-13245 


FACTORS  LIMITING  REALIZATION  OF 
FULL  POTENTIAL  OF  RESOURCES  OF 
COASTAL  ZONE, 

au  of  Commercial   Fisheries,   Woods   Hole, 

Edwards. 

pmposium  on  Hydrobiology,  'Bioresources  of 
)w  water  environments',  June  24-27  1970 
u  Beach,  Florida,  p  19-21. 

riptors:  'Commercial  fishing,  'Food 
lance,  'Coasts,  Fish,  Fishing,  Fish  manage- 
,  Fisheries,  International  waters. 

68,  the  total  fishery  resources  of  the  United 
i  were  estimated  at  20  million  metric  tons,  or 
i  more  than  one-third  of  the  total  world  catch 
arine  fishes  today,  and  are  now  probably 
•  Limited  resources  and  increased  demand 
■e  greater  imports  of  fishery  products,  espe- 
shrimp.  The  sea  is  not  inexhaustible  and  com- 
>n  for  its  resources  is  great,  between  nations, 
en  commercial  and  sport  fishermen,  and 
en  those  who  fish  the  high  seas  and  those  who 
)e  estuaries  and  fresh  water.  To  harvest  the 
>tential  of  our  coastal  marine  areas,  a  method 
x  found  of  dealing  with  the  problem  of  allo- 
as  a  whole,  instead  of  piecemeal,  one  species 
tie,  as  before.  (See  also  VV7 1-1 2029)  (Smith- 


ECONOMIC  ASPECTS  OF  ALGAE, 

Louisville  Univ.,  Ky.  Dept.  of  Biology. 

V.  E.  Wiedeman. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 

shallow  water  environments',  June  24-27     1970 

Miami  Beach,  Florida,  p  25-33.  2  tab,  60  ref 

Descriptors:  'Marine  algae,  'Economics,  'Produc- 
tivity, Algae,  Resources,  Food  chains,  Fish  food  or- 
ganisms, Oxygen,  Ecosystems. 

Algae  provide  the  main  food  supply  in  the  sea  and 
have  great  economic  importance.  The  blue-green 
algae  (Cyanophycophyte)  are  primitive  organisms 
resembling  bacteria  and  incorporating  a  nitrogen 
fixing  capability  which  causes  high  biomass 
production.  They  should  be  fully  investigated  for 
economically  useful  metabolites.  The  green  algae 
(Chlorophycophyta)  are  of  great  diversity  but  cer- 
tain genera  show  potential  as  a  protein-rich  food 
source,  as  soil  fertilizer,  and  as  a  lead  to  further  un- 
derstanding of  the  photosynthetic  process  and 
cytology.  Euglenoid  flagellates 

(Euglenophycophyta)  can  be  used  as  bioassay  or- 
ganisms for  Vitamin  B12,  and  some  occur  as  a 
major  component  in  waste-stabilization  ponds. 
Certain  of  the  golden  algae  (Chrysophycophyta) 
are  utilized  in  vitamin  assay  but  have  an  unpleasant 
odor  and  taste  in  water.  The  diatoms  (Bacil- 
lariophycophyta)  can  be  used  for  insulating,  scour- 
ing and  filtering  materials,  and  some  species  have 
antibiotic  properties.  The  brown  algae 
(Phaeophycophyta),  which  include  kelp,  are  a 
source  of  iodine,  dried  food,  fodder,  fertilizer  and 
algin,  which  has  many  uses  in  modern  products. 
The  red  algae  (Rhodophycophyta)  have  similar 
useful  properties,  whereas  the  dinoflagellates  (Pyr- 
rophycophyta)  need  to  be  controlled  because  of 
toxic  properties.  Algae  thus  constitute  the  base  of 
most  food  chains  and  contribute  most  of  the 
world's  oxygen  supply.  (See  also  W71-12029) 
(Smith-PAI) 
W7 1-1 3246 


MARINE  ORGANISMS  AS  A  PROMISING  NEW 
SOURCE  OF  DRUGS  AND  BIOLOGICALLY 
ACTIVE  AGENTS, 

Oklahoma  Univ.,  Norman.  Dept.  of  Chemistry. 
A.  J.  Weinheimer,  M.  M.  Sigel,  W.  Lichter,  and  I  1 
Wellham. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 
shallow  water  environments',  June  24-27,  1970, 
Miami  Beach,  Florida,  p  35-43.  9  fig,  9  ref  HE- 
05675,  PH  43-67-1  179,  PH  43-63-622,  PH  43-64- 
890. 

Descriptors:  'Marine  microorganisms,  'Biological 
properties,  'Chemical  properties,  Biochemistry, 
Plant  physiology,  Research  and  development,  Or- 
ganic compounds,  Human  diseases,  Marine  plants, 
Marine  animals,  Resource  development. 
Identifiers:  Hydrocarbons. 

Marine  organisms  contain  biologically  active  sub- 
stances which  can  be  toxic  but  also  have  potential 
therapeutic  utility  because  of  their  diverse  phar- 
macodynamic actions.  Exploration  and  utilization 
of  naturally  occurring  compounds  in  the  marine  en- 
vironment for  valuable  biologically  active  agents  is 
long  overdue.  Biologists  must  learn  more  about  the 
distribution  and  environmental  condtions  of  useful 
plants  and  animals.  Chemists  must  examine  the  ac- 
tive components  and  identify  their  chemical  struc- 
tures, with  a  view  to  possible  synthetic  processes. 
Figures  illustrate  antitumor  activity  detected  in 
crude  extracts  from  some  marine  animals  and 
plants.  Further  studies  are  being  made  of  gorgoni- 
ans,  a  group  of  coelenterates,  which  contain  terpe- 
noid compounds.  Compounds  contained  in  the 
lipid  fraction  and  the  more  polar  compounds  are 
being  investigated.  Several  hydrocarbons,  includ- 
ing representatives  of  the  sesquiterpene  (CI  5)  and 
diterpene  (C20)  groups,  have  been  isolated  and  are 
illustrated.  Some  of  the  compounds  had  not  previ- 
ously been  found  in  nature,  and  some  had  been  en- 
countered only  in  terrestrial  plants.  Certain  com- 


pounds are  effective  in  inhibiting  the  growth  of 
human  carcinoma  cells  maintained  in  tissue  cul- 
ture. Further  work  is  planned  for  determining  the 
physiological  activities  exerted  by  the  several 
chemically  defined  substances  derived  from  the 
marine  organisms.  (See  also  W7I-12029)  (Smith- 
PAI) 
W7 1-1 3247 


COMMERCIAL  AND  RECREATIONAL 

FISHERY       RESOURCES      OF      ESTUARINE 
WATERS,  SOUTHERN  UNITED  STATES, 

Miami  Univ.,  Fla.  Rosenstiel  School  of  Marine  and 

Atmospheric  Science 

C.  W.Caillouet. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 

shallow  water  environments',  June  24-27,   1970 

Miami  Beach,  Florida,  p  44-48.  25  ref. 

Descriptors:  'Estuarinc  environment,  'Estuarine 
fisheries,  Estuaries,  Brackish-water  fish,  Shellfish, 
Food  abundance,  Natural  resources,  Conservation, 
Productivity,  Commercial  fishing,  Sport  fishing. 
Identifiers:  'Southern  United  States,  Gulf  of  Mex- 
ico. 

The  relationship  between  the  most  important 
fishery  resources  and  the  estuarine  environment  of 
the  southern  states  is  examined.  The  five  southern 
states  bordering  the  Gulf  of  Mexico  provide  a  large 
proportion  of  the  total  seafood  landings  in  the 
United  States.  The  17,000  to  20,000  miles  of 
estuarine  waters  in  this  area  are  all  shallow  coastal 
bodies  into  which  fresh  water  is  discharged  and  into 
which  tidal  sea  water  flows.  The  outflow  of  the  Mis- 
sissippi River  makes  the  region  one  of  the  most 
productive  fishery  areas  of  the  world,  mainly  for 
estuarine  species.  Adults  spawn  in  the  Gulf,  larvae 
move  into  the  low-salinity  estuarine  waters  which 
are  high  in  nutrients,  develop  there  and  then  return 
to  the  sea,  as  illustrated  by  the  life  history  of  the 
commercially  valuable  brown  shrimp.  Plant  and 
leaf  detritus  from  mangrove  forests  and  marshes 
provide  most  of  the  nutrition  for  the  aquatic  animal 
community,  and  these  forests  must  be  protected  for 
environmental,  commercial  and  recreational 
reasons.  (See  also  W7 1-1 2029)  (Smith-PAI) 
W71-13248 


THE  CONSERVATION  OF  MARINE  SPECIES 
AND  AREAS, 

Smithsonian  Institution,  Washington,  D.C.  Office 

of  Environmental  Sciences 

I.  E.  Wallen. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 

shallow  water  environments',  June  24-27,   1970 

Miami  Beach,  Florida,  p  52-60. 

Descriptors:  'Marine  animals,  'Marine  plants, 
'Conservation,  Oceans,  International  commis- 
sions, Preservation,  Distribution  patterns,  Aquatic 
habitats,  Ecology,  Environmental  effects,  Research 
and  development,  Islands. 
Identifiers:  'Marine  preserves. 

In  contrast  to  terrestrial  natural  areas,  very  few 
areas  have  been  preserved  in  the  marine  environ- 
ment, such  as  underwater  parks.  Several  facilities 
of  the  Smithsonian  Institution  have  become  in- 
terested in  the  distribution  of  marine  preserves,  and 
the  identification  and  stability  of  biological  popula- 
tions. The  utilization  of  marine  species,  as  food  or- 
ganisms and  for  biological  chemicals  is  far  behind 
agriculture.  This  is  one  reason  why  the  ocean  en- 
vironment must  be  kept  as  free  of  pollution  as 
possible.  It  is  hoped  to  establish  three  typical 
marine  preserves  by  international  treaty  for  study 
and  reference,  but  finances  and  support  are  a 
problem.  Much  more  knowledge  is  needed  of 
marine  animal  biology  and  habitats  in  order  to  pro- 
tect endangered  species.  Marine  preserves  must  be 
selected  as  control  areas  to  provide  information  on 
the  natural  state  of  specific  areas,  with  a  view  to 
possible  simulation,  and  as  regions  for  repopulation 
and  replenishment.  There  are  many  aspects  of 
marine-resources  planning  to  be  taken  into  ac- 
count. A  list  of  undisturbed  Pacific  oceanic  islands 
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has  been  proposed  for  international  scientific  su- 
pervision. Marine  preserves  are  a  necessary  part  of 
the  maintenance  of  a  quality  environment  and  need 
the  support  of  government  and  citizens.  (See  also 
W71-12029)(Smith-PAI) 
W7 1-1 3249 


CHANGING  POLITICAL  ATTITUDES 

TOWARD  BIORESOURCE  CONSERVATION 
AND  DEVELOPMENT, 

Friends  of  the  Earth,  Washington,  DC.  917  15  St. 

N.W.  638-2525. 

J.  E.  Browder. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 

shallow  water  environments',  June  24-27,   1970, 

Miami  Beach,  Florida,  p  62-66. 

Descriptors:  *Water  resources,  'Resource 
development,  'Conservation,  Flood  plain  zoning, 
Governments,  Institutions,  Natural  resources,  So- 
cial aspects,  Political  aspects,  National  parks. 

The  politics  of  water  resources  uses,  management 
and  conservation  is  changing  and  there  is  some 
conflict  between  the  various  government, 
academic  and  local  institutions  which  are  involved. 
An  example  of  this  is  the  controversy  between  con- 
servationists and  representatives  of  flood  control 
districts  in  the  selection  and  extent  of  areas  to  be 
flooded.  Some  people  in  water  resource  manage- 
ment still  view  natural  areas  as  places  to  be  com- 
mercially exploited.  Today,  however,  citizen 
groups  are  becoming  more  knowledgeable  and  ar- 
ticulate bout  the  environment.  The  question  of  the 
Cross  Florida  Barge  Canal  can  be  used  to  show  that 
the  old  justifications  for  doing  things  do  not  hold 
true  anymore.  Concerned  citizens  are  also  becom- 
ing more  aware  of  government  pressure  in 
questions  of  water-resource  use,  and  how  to  deal 
with  it.  The  Everglades  National  Park  water  con- 
troversy may  hopefully  be  the  end  of  the  conflict 
between  flood-control  districts  and  the  Corps  of 
Engineers  and  the  National  Park,  because  informed 
citizen  organizations  can  now  work  effectively  at  a 
state  and  national  level.  The  important  point  is  that 
the  facts  of  any  such  situations  should  be  made 
widely  and  clearly  known.  (See  also  W71-12029) 
(Smith-PAI) 
W71-13250 


THERMAL  STUDIES  FOR  HEATED  WATER 
SYSTEMS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Mechani- 
cal Engineering. 
C.  S.  Chen,  and  J.  T.  Beard. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 
shallow  water  environments',  June  24-27,  1970, 
Miami  Beach,  Florida,  p  70-87.  7  fig,  1  tab,  39  ref. 
OWRRA-019-VA(  ). 

Descriptors:  *Water  resources,  'Evaporation, 
•Thermal  properties.  Evaporation  control,  Analyti- 
cal techniques,  Mathematical  models,  Equations, 
Model  studies,  Nuclear  power  plants,  Heat 
transfer,  Cooling  towers,  Performance,  Theoretical 
analysis. 
Identifiers:  Interferometer. 

Thermal  history  and  evaporative  losses  from  a 
water  system  are  considered.  Investigators  have  at- 
tempted to  develop  analytical  and  experimental 
techniques  for  conveniently  predicting  evaporative 
loss  and  the  various  parameters  that  influence  it, 
and  their  work  is  noted.  An  analytical  model  was 
developed  for  determining  the  surface  temperature 
variation  and  the  daily  evaporation  rate  from  a 
water  surface.  The  conduction  and  surface  node 
equations  for  a  typical  water  element  are  given. 
Equations  for  the  incident  solar  energy,  the  solar 
energy  reflected,  long  wave  energy  exchange,  con- 
vection heat  transfer  and  energy  of  evaporation  are 
also  set  out.  Typical  seasonal  weather  conditions 
and  evaporation  results  are  summarized  in  a  table. 
The  second  part  of  this  work  deals  with  transport 
phenomena  in  natural  draft  cooling  towers,  which 
seem  to  provide  the  best  method  of  reducing  the 
heat  rejected  by  nuclear  plants.  The  heat-transfer 


problem  in  a  counter-flow  cooling  tower  operation 
is  investigated  and  the  experimental  set-up  is 
described.  A  Mach-Zehnder  interferometer  is  used 
for  simultaneous  measurement  of  temperature  and 
concentration  gradients  in  the  air  vapor  boundary 
layer.  Analysis  of  these  gradients  provides  the  basis 
for  determination  of  heat  transfer  coefficients. 
Theoretical  prediction  involves  solution  of  a  system 
of  equations  utilizing  the  transport  and  physical 
properties  obtained  from  actual  experimental  mea- 
surements. ( See  also  W7 1  - 1 2029 )  (Smith-PAI ) 
W71-13251 


THE    MEASUREMENT    OF    OUR    NATURAL 
RESOURCES, 

New  England  Aquarium,  Boston,  Mass. 

G.C.  McLeod. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 

shallow  water  environments',  June  24-27,   1970, 

Miami   Beach,   Florida,  p   88-98.   2   fig,  30  ref. 

N00014-69-C0380. 

Descriptors:  'Marine  algae,  'Light,  'Growth  rates, 
Phytoplankton,  Natural  resources,  Depth,  Distribu- 
tion patterns,  Measurement,  Photosynthesis,  Plant 
physiology,  Pigments. 
Identifiers:  Submarine  light  data  sphere. 

Over  short  periods  of  time  algae  photosynthesize 
faster  than  they  grow.  The  light-intensity  curve  for 
growth  of  algae  is  an  intrinsic  characteristic  of  the 
algae  used  and  the  temperature,  whereas  that  of 
photosynthesis  is  not.  Measurements  of  productivi- 
ty of  algae  must  consider  the  variability  in  synthesis 
of  storage  materials  and  important  pigments.  The 
question  of  light  response  may  influence  the 
dominance  of  certain  phytoplankton  in  selected  en- 
vironments. Some  studies  of  the  effect  of  light  in- 
tensity on  the  growth,  pigment  composition  and 
metabolism  of  fresh  water  and  marine  phytoplank- 
ton are  described.  The  intensity  and  spectral  com- 
position of  light  in  the  marine  environment  is  varia- 
ble. The  effects  of  spectrum-limited  light  on 
growth,  pigmentation  and  photosynthesis  have  only 
recently  been  studied  in  chromatic  light  and  dark- 
ness. The  effects  of  blue  light  can  be  reversed  by  in- 
crements of  red  light.  The  kinetics  of  the  adapta- 
tion to  blue  light  and  a  possible  mechanism  of  ac- 
tion are  considered.  Species  must  adapt  to  the 
changes  in  spectral  composition  of  submarine  light, 
therefore  the  distribution  of  certain  species  at  cer- 
tain times  of  year  will  vary.  A  submarine  light  data 
sphere  is  specified,  with  systems  for  measuring  total 
integrated  intensity  of  light  over  time  as  a  function 
of  depth.  (See  also  W71-12029)  (Smith-PAI) 
W71-13252 


ENGINEERING  RESPONSIBILITIES  IN  PRO- 
TECTING THE  MARINE  ENVIRONMENT, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

G.W.Burke,  Jr. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 

shallow  water  environments',  June  24-27,   1970, 

Miami  Beach,  Florida,  p  99-104. 

Descriptors:  'Environmental  engineering,  'Water 
reuse.  Waste  water  treatment,  Waste  water 
disposal,  Eutrophication,  Engineerig,  Political 
aspects,  Decision  making,  Public  benefits.  Water 
pollution  control. 

Withdrawal  uses  of  water  and  the  return  of  the  used 
waters  to  the  environment  are  discussed. 
Discharges  of  wastewater  are  increasing  and 
require  advanced  treatment  methods  by  engineers 
and  scientists  to  prevent  pollution.  The  engineer 
must  design  the  treatment  plant  to  produce  the 
required  effluent.  Quality  of  effluents  is  becoming 
of  widespread  concern  but  demands  for  protecting 
the  environment  must  be  viewed  realistically.  Stu- 
dies are  being  made  on  the  use  of  waste  heat  and 
the  problem  of  eutrophication,  and  engineers 
should  be  involved  in  such  work  from  the  beginning 
as  they  will  be  responsible  for  ultimate  plant 
development.  Engineers  can  promote  ideas  and 
better  ways  of  doing  things  by  being  more  involved 


with  the  politics  of  decision-making.  SmJ 
California,  is  an  excellent  example  of  how  nJ 
and  acceptable  water  supplies  can  be  prouced  la 
wastewaters.  The  public  can  also  be  shown  1 
conventional  plants  can  be  operated  more  I 
ciently.  The  engineering  community  ha*  I 
capacity  for  objective  analysis  and  the  capabilal 
selling  its  solutions  to  others,  which  it  must  exerl 
in  order  to  increase  its  influence  on  governmel 
affairs  and  preserve  its  independence.  (See  I 
W7I-12029)  (Smith-PAI) 
W71-I3253 


PATTERNS  OF  DISTRIBUTION  OF  COASli 
BIOTA,  REMOTE  SENSING,  AND  CONSER  . 
TION  OF  RESOURCES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  F.nvii. 

mental  Science. 

M.G.Kelly. 

in:  Symposium  on  Hydrobiology,  'BioresourceJ 

shallow  water  environments',  June  24-27,  l<| 

Miami  Beach,  Florida,  p   105-113.  6  fig,  71 

N62306-70-A-0075-0003. 

Descriptors:  'Coasts,  'Aerial  photography,  Bio  . 
ical  communities,  Natural  resources  W  • 
resources,  Remote  sensing,  Sediment  distribut  , 
Currents,  Bottom  sediments,  Suspension. 

A  better  knowledge  of  normal  coastal  ecosysten ! 
required  in  order  to  understand  the  effects  of  m.i 
exploitation  of  coastal  waters.  Too  little  is  kndj 
of  the   distribution   of  marine  communities    I 
water    masses.    Bottom     material     and    mate  I 
suspended  in  the  water  have  been  studied  u-  ■ 
aerial  photography.  Three  sites  photographed  fi  i 
heights  of  12,000  feet  and  60,000  feet  were  : 
west  edge  of  the  Bahama  Banks,  the  Biscayne   - 
and  Florida  Keys  area,  and  the  New  York-L  ; 
Island  area.  Bottom  sediment  samples  and  w;~ 
samples  were  examined.  Bottom  vegetation    . 
clearly    visible    and    there    was    little    suspen. : 
material  in  the  Florida  Straits  waters,  wherea:i 
the  New  York  area  bottom  vegetation  was  vis! 
only  at  very  shallow  depths  and  there  was  m 
suspended  material.  Several  examples  of  the  phc 
graphic  are  given  and  explained,  though  data  ana 
sis  is  still   in   progress.   Satellite   photographs ' 
coastal  areas  are  also  examined.  Distribution 
suspended  materials  can  be  monitored,  and  [ 
terns    and   types   of   bottom    vegetation   can 
analyzed.  This  type  of  photography  should  alio 
much  better  understanding  of  coastal  circulal 
and  of  the  distribution  and  changes  of  biologi 
communities.      The      biological      and      physi 
processes  that  produce  the  images  still  need  furt 
study.  (See  also  W7 1-1 2029)  (Smith-PAI) 
W71-13254 


FERTILITY     AND     AQUATIC     BIOMASS 
SOUTHEASTERN  IMPOUNDMENTS, 

Auburn  Univ.,  Ala.  Agricultural  Experiment  S 

tion. 

J.  M.  Lawrence. 

In:  Symposium  on  Hydrobiology,  'Bioresources 

shallow  water  environments',  June  24-27,  19 

Miami  Beach,  Florida,  p  115-126.  1  fig,  I  tab,  2  i 

Descriptors:  'Impoundments,  'Nutriei 

'Biomass,   Aquatic   environment,   Water  qual 

Fertility,  Productivity,  Aquatic  plants,  Sampli 

Measurement. 

Identifiers:  Southeastern  United  States. 

The  ranges  of  major  nutrient  concentrations  in  s 
face  waters  and  their  subsequent  assimilation  ii 
biomass  in  selected  impoundments  in 
southeastern  United  States  are  discussed.  Four  c 
ferent  types  of  impoundments,  ranging  in  area  fn 
one-tenth  of  an  acre  to  45,000  acres,  were  selec 
for  comparative  studies.  Water  and  nutrient  i 
plies  to  the  two  smaller  types  of  impoundme 
were  controlled  and  fish  population  was  estimate 
Inflow,  drainage  and  outflow  occurring  in  the  otl 
impoundments  were  calculated.  Samples  of  wat 
suspended  matter  and  rooted  aquatic  plants  wi 
collected  during  a  seven-month  period.  Compa 
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ie  data  on  the  efficiency  of  utilization  of  available 
itrients  by  the  aquatic  biomass,  including  fish 
ipulation,  of  each  of  the  impoundments  are  tabu- 
ted.  The  five  nutrients,  N,  P,  K,  Ca  and  C  were 
•termined.  Nutrient  input  and  output  are  shown 
pounds  per  acre.  The  small  impoundments  with 
ntrolled  water  supplies  apparently  assimilated 
trients  into  aquatic  biomass  more  efficiently  than 
e  larger,  flow-through  types.  The  most  efficient 
stem  involved  direct  conversion  of  fish  feed  into 
h  flesh.  The  most  effective  aquatic  plant  con- 
rter  was  the  waterhyacinth  which  was  also  the 
Kt  likely  cause  of  nuisance  growth  in  subtropical 
vironments.  (See  also  W7 1  - 1 2029 )  (Smith-PAI ) 
71-13255 


TROPHICATION:   A  THREAT  TO  WATER 
SOURCES, 

vironmental  Protection  Agency,  Corvallis,  Oreg. 

:ific  Northwest  Water  Lab. 

F.  Bartsch. 

Symposium  on  Hydrobiology,  'Bioresources  of 

Jlow  water  environments',  June  24-27,   1970 

ami  Beach,  Florida,  p  127-135.  15ref. 

scriptors:     *Water    quality    control,     *Lakes, 
itrophication,  Aquatic  algae,  Nutrients,  Water 
jurces,  Waste  assimilative  capacity,  Research 
I  development,  Waste  water  treatment, 
miners:  Nutrient  control  methods. 

ility  deterioration  of  water  resources,  especially 
:s,  through  eutrophication  is  a  worldwide 
blem  and  requires  immediate  action.  The  natu- 
process  has  been  aggravated  and  speeded  up  by 
i's  activities  in  augmenting  the  fertility  of  water, 
ificially  created  lakes  quickly  develop  eutrophi- 
on  problems.  Industrial  wastes,  sewage  wastes 
agricultural  runoff  all  contribute  nutrients  to 
srcourses.  The  question  of  lake  restoration  is 
ig  studied  by  scientific  communities  and  the 
0A.  One  restorative  and  preventive  approach  is 
urb  nutrient  input,  which  is  already  being  done 
Mie  places  by  diverting  sewage  from  lakes  A 
OND  CONTROL  POSSIBILITY  IS  TO 
SAT  SEWAGE  AND  WASTES  TO  STRIP 
H  OF  THEIR  NUTRIENT  CONTENT  ESPE- 
LLY  PHOSPHORUS.  However,  all  lakes  are 
rent  and  there  is  need  to  be  able  to  predict  how 
kly  and  how  much  a  lake  will  change  after 
>rative  efforts.  Detergents  are  another  source 
losphorus  in  sewage  which  must  be  controlled, 
wed  handling  of  agricultural  wastes  can  also 
mize  nutrient  input  to  water.  Studies  are  being 
e  of  the  use  of  certain  chemicals  for  nutrient 
ivation  Other  ideas  under  consideration  are 
feeding  and  harvesting  of  algae,  controlled 
ging,  stimulating  diseases  and  parasites  to 
oy  plant  populations,  and,  as  a  last  resort,  the 
rf  algicides  and  herbicides.  (See  also  W71- 
9)  (Smith-PAI) 
-13256 


FERIA-ALGAE  SYMBIOSIS  -  A  CAUSE  OF 
AL  BLOOMS, 

idotte  Chemicals  Corp.,  Mich. 

Kuentzel. 

^mposium  on  Hydrobiology,   Bioresources  of 

>w  water  environments',  June  24-27     1970 

ii  Beach,  Florida,  p  136-145.  23  ref. 

iptors:  *Algae,  Bacteria,  *Lakes,  Symbiosis, 
control,    Eutrophication,   Water   pollution, 
lemical    oxygen    demand,    Organic    matter, 
ihorus,  Carbon  dioxide. 

xistence  of  the  mutually  beneficial  symbiotic 
snship  between  blue-green  algae  and  certain 
ria  is  well  established.  The  presence  of 
gradable  organic  matter  will  always  con- 
e  to  massive  algal  bloom  growth  if  all  other 
s  permit,  and  there  has  been  a  general 
ation  to  turn  to  phosphorus  as  a  controlling 
The  logistics  of  supply  for  C02  and  P  are 
ned  in  the  light  of  the  established  require- 
for  the  growth  of  massive  algal  blooms  in  in- 
ngly  polluted  lakes,  and  findings  from  previ- 


ous and  new  studies  are  cited.  Nutrient  control  has 
little  effect  on  lakes  which  have  been  supporting 
algal  growth  for  several  years  because  of  the  accu- 
mulation of  organic  debris.  It  appears  that  organic 
matter  and  bacterial  action  play  a  major  role  in 
supporting  algal  bloom  development.  Attempts  to 
control  algal  growth  via  control  of  carbon  (BOD) 
offer  distinct  advantages,  whereas  phosphate 
removal  does  not  seem  to  have  much  effect.  Waste- 
waters need  to  receive  optimum  BOD  and  am- 
monia N  removal  by  treatment  plants  to  help 
prevent  eutrophication  of  rivers  and  lakes  (See 
also  W7 1-1 2029)  (Smith-PAI) 
W71-13257 


ORGANIC    LIFE    IN    THE    DELTA-MENDOTA 
CANAL,  CALIFORNIA, 

Bureau  of  Reclamation,  Sacramento,  Calif.  Region 

N.  P.  Prokopovich. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 
shallow  water  environments',  June  24-27  1970 
Miami  Beach,  Florida,  p  191-202.  10  fig,  10  ref. 

Descriptors:    *Canals,    *Biological    communities 
Sediments  aquatic  life,  Bottom  sediments,  Clams! 
Fish,  Plankton,  Water  conveyance,  Data  collec- 
tions, California. 
Identifiers:  Delta-Mendota  Canal  (Calif). 

Studies  of  organic  life  in  the  Delta-Mendota  Canal, 
California,    constructed    solely    for    water    con- 
veyance,   were    made    during    seven    winter   de- 
waterings  and  data  was  collected  and  studied  on 
sediments  and  organisms.  Biota  composition  and 
distribution  was  different  during  the  dewaterings 
compared  with  during  regular  canal  operations. 
The  canal  is  located  in  the  northwestern  part  of  the 
semiarid  San  Joaquin  Valley  and  the  source  of 
water  is  the  eutrophic  complex  of  the  Sacramento- 
San  Joaquin   Delta.   During  dewaterings  isolated 
deposits  of  clam-bearing  sediments  were  noted. 
Large    numbers    of   filter-feeding    organisms    in- 
dicated an  abundance  of  suspended  food.  An  abun- 
dant canal  nekton  was  represented  by  about  thirty 
species,   the    principal   source   of  fish    being   an 
escapement  from  the  Fish  Collection  Facilities  at 
the    canal    intake.    Algae    was    not    significant, 
probably  because  of  high  turbidity  and  related  light 
deficiency.  The  amphipoda-mud  coating  on  canal 
side    lining    consisted    of  Corophium    spinicorne 
Stimpson.  Three  species  of  fresh-water  sponges 
were  identified,  varying  in  amounts  from  year  to 
year.  In  bottom  sediments  the  most  prominent  and 
abundant  species  was  the  Asiatic  clam,  Corbicula 
fluminea,  and  sizes  and  amounts  were  measured 
each    year.    Amounts    tend    to    decline    in    the 
downstream.  Only  very  small  amounts  of  other  or- 
ganisms   were     noted.     (See    also    W71-12029) 
(Smith-PAI) 
W71-13260 


FOOD  FROM  THE  SEA:  BRIGHT  HOPE  OR  IL- 
LUSION., 

Florida  Dept.  of  Natural  Resources,  Tallahassee. 

Marine  Research  Lab. 

R.M.  Ingle. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 

shallow  water  environments',  June  24-27,   1970. 

Miami  Beach,  Florida,  p  206-2 1 0. 

Descriptors.  *Fish  farming,  *Oceans,  *Commercial 
fish,  Fisheries,  Research  and  development,  Cultiva- 
tion, Fish  reproduction,  Food  abundance.  Produc- 
tivity, Natural  resources. 

The  difficulties  of  harvesting  the  oceans  for  food 
are  exemplified  by  some  of  the  species  which  are 
already  being  produced  by  mariculture.  Oyster 
production  has  required  scientific  studies  and  new 
hatchery  methods  to  maintain  supplies.  The 
Japanese  have  developed  an  effective  raft  culture 
of  oysters  but  in  Florida  this  system  has  encouraged 
other  animals  which  crowd  out  the  oysters.  In- 
vestigations of  increased  shrimp  and  pompano 
production  are  also  going  on.  Trout  and  catfish  are 
being  produced  in  large  quantities  by  artificial  and 


controlled  methods.  Much  is  to  be  learned  by  stu- 
dying methods  used  in  other  countries  with  alien 
species  which  may  be  adapted  to  a  more  local 
habitat.  Many  species  in  the  ocean  cannot  now  be 
harvested  or  only  occur  in  thinly  distributed  quanti- 
ties but  exploratory  operations  have  shown  that  the 
black  sea  bass,  occurring  in  large  populations  off 
the  west  coast  of  Florida,  is  a  potential  source  of 
supply.  Supplies  of  hard  shell  clams  have  also  been 
discovered  but  will  require  new  fishing  methods 
and  equipment,  against  the  strong  opposition  of 
conservative  commercial  fishermen.  The  im- 
portance of  aquatic  farming  as  a  source  of  food  will 
require  educational  and  policy  making  efforts  to 
overcome  inefficient  and  outmoded  methods  and 
ideas.  (See  also  W7 1  - 1 2029)  (Smith-PAI) 
W71-13261 


MEASURING   THE   INFLUENCE   OF   WATER- 
QUALITY  CHANGES  ON  FISH, 

California,  Univ.,  Davis.  Dept.  of  Animal  Physiolo- 
gy; and  Geological  Survey,  Washington,  D  C 
R.  C.  Averett,  and  R.  W.  Brocksen. 
In:  Symposium  on  Hydrobiology,  'Bioresources  of 
shallow  water  environments',  June  24-27,   1970 
Miami  Beach,  Florida,  p  212-222.  3  fie    1  tab   29 
ref.WP01487-01. 

Descriptors:  *Animal  physiology,  *Environmental 
effects,  *Water  quality,  Fish,  Temperature,  Saline 
water,   Growth    rates,    Productivity,    Respiration, 
Testing,  Measurement,  Toxicity,  California. 
Identifiers:  Salton  Sea  (Calif). 

The  influence  of  environmental  changes  on  aquatic 
life  are  being  studied  and  the  physiological  stress 
determined.  The  technique  of  toxicity  bioassays 
has  been  frequently  used  to  discover  the  median 
tolerance  of  test  animals  to  waste  concentration  or 
environmental  change,  and  to  lethal  temperatures. 
The  swimming  performance  offish  as  a  measure  of 
sublethal  stress  has  also  been  studied.  More  valua- 
ble is  work  which  has  been  done  on  energy  and 
material  utilization  by  fish,  from  the  point  of  view 
of  growth  and  its  related  processes.  An  experiment 
on  juvenile  coho  salmon  is  used  to  illustrate  the  in- 
fluence of  temperature  on  growth  and  standard 
metabolism.    Graphs    show    consumption-growth 
curves   at   different   temperatures,   and   standard 
metabolic  rates.  Experiments  were  also  done  on  the 
influence  of  varying  salinities  on  growth,  food  as- 
similation and  respiration  of  young  corvina  from 
the  Salton  Sea,  California,  and  results  are  discussed 
and  illustrated  by  graphs.  Food  assimilation  was 
highest  at  the  medium  37ppt  salinity,  growth  oc- 
curred at  all  salinity  levels  but  more  food  was 
required  for  maintenance  needs  at  the  extremes  of 
29  and  45ppt  salinities.  Oxygen  uptake  was  also 
highest  at  the  two  extreme  levels.  Energy-demand- 
ing processes  and  other  stress  factors  might  also  be 
tested,  but  growth  is  the  single  best  measure  of  the 
influence  of  water-quality  changes.  (See  also  W71- 
12029)  (Smith-PAI) 
W7 1-13262 


THE  PRESENT  RELATIONSHIP  BETWEEN 
WATER-RESOURCES  PROBLEMS  AND  CON- 
TROLLED CULTURE  OF  MARINE  AND 
FRESH- WATER  ANIMALS, 

Aquatic  Sciences,  Inc.,  Boca  Raton,  Fla 

F.  A.  Kalber. 

In:  Symposium  on  Hydrobiology,  'Bioresources  c 

shallow  water  environments',  June  24-27,   197C 

Miami  Beach,  Florida,  p  223-225. 

Descriptors:  *Water  requirements,  *Conservation 
*Fish  farming.  Water  resources  development, 
Water  reuse.  Fish  management,  Cultivation, 
Aquatic  productivity,  Ecology. 

The  themes  of  reason,  requirements  and  conserva- 
tion are  related  to  water-resource  problems.  It  ap- 
pears that  reason  has  so  far  been  applied  insuffi- 
ciently to  the  protection  of  water  reserves,  though 
present-day  public  and  private  awareness  of  the 
value  of  water  may  ensure  more  rational  planning 
in  the  future.  However,  more  technical  data  and 
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faster  action  are  required  to  keep  up  with  the  con- 
stantly changing  problems.  The  requirements  of 
present  and  future  water  usage  in  relation  to  en- 
vironmental preservation  must  be  established.  The 
conservation  principle  defined  as  'intelligent  use  of 
a  natural  resource'  must  be  applied  by  water 
management  to  the  problem  of  the  relationship 
between  water-resource  problems  and  controlled 
culture  of  aquatic  animals.  In  countries  where  food 
and  water  shortages  have  occurred  there  is  a  histor- 
ic background  of  water  reuse,  or  the  utilization  of 
one  source  for  several  purposes,  such  as  fish  raising 
in  rice  paddies,  irrigation  ditches  and  reservoirs. 
Modern  technology  can  be  applied  to  the  same 
end,  such  as  putting  aquatic  eutrophication 
together  with  controlled  fish  culture,  but  water 
management  experts  must  work  closely  with  fishe- 
ries technologists  to  achieve  the  common  ideals  of 
food  production  and  water  conservation.  (See  also 
W71-l2029)(Smith-PAI) 
W71-13263 


MARINE  LARVAE  -  THE  NEGLECTED  LINK 
IN  BIOLOGICAL  RESOURCES, 

Duke  Univ.,  Beaufort,  N.C.  Marine  Lab. 

J.  D.  Costlow,  Jr.,  and  C.  G.  Bookhout. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 

shallow  water  environments',  June  24-27,   1970. 

Miami  Beach,  Florida,  p  228-236.  1  8  ref. 

Descriptors:  *Marine  animals,  *Larvae,  'Environ- 
mental effects,  Natural  resources,  Food  chains, 
Larval  growth  stage,  Distribution  patterns,  Salinity, 
Temperature,  Animal  physiology,  Laboratory  tests. 
Identifiers:  Crab  larvae. 

Marine  larvae,  found  in  most  estuaries  and  marine 
environments,  are  responsible  for  maintaining  ex- 
isting populations,  for  distribution  of  the  species 
and  for  introduction  into  new  environments.  The 
Brachyura  or  crab  larvae  are  studied.  Much  infor- 
mation is  available  on  distribution,  abundance, 
seasonal  variations,  and  the  dependence  of  certain 
crab  species  upon  larvae  in  particular  regions,  but 
more  accurate  identification  of  the  individual  larval 
stages  is  needed.  Techniques  for  culture  and  study 
of  larvae  in  the  laboratory  are  increasing 
knowledge  of  larval  stages,  and  under  controlled 
conditions  environmental  factors  can  be  studied. 
The  effects  of  varying  temperatures  and  salinities 
are  demonstrated  by  tests  on  four  distinctly  dif- 
ferent crab  larvae:  the  small  mud  crab, 
Rhithropanopeus  harrisii;  the  edible  stone  crab, 
Menippe  mercenaria;  the  land  crab,  Cardisoma 
guanhumi;  and  the  common  edible  blue  crab,  Cal- 
linectes  sapidus.  Effects  of  regular  cyclic  changes 
in  temperature  and  salinity  on  marine  Crustacea 
were  also  studied,  and  the  evidence  applied  to  dis- 
tribution patterns  of  certain  species.  The 
knowledge  gained  may  be  applicable  to  develop- 
ment of  techniques  for  culture  operations,  and  to 
the  effects  of  chemical  pollutants  such  as  DDT 
residues.  Much  more  work  remains  to  be  done  on 
this  neglected  link  of  the  marine  food  chain.  (See 
also  W7 1  - 1 2029 )  (Smith-PAI) 
W71-13264 


MARINE  BIORESOURCES  -  DEPENDENCE 
UPON  ENVIRONMENTAL  QUALITY, 

Environmental  Research  and  Applications,  Inc. 
R.J.  Benoit. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 
shallow  water  environments',  June  24-27,  1970. 
Miami  Beach,  Florida,  p  240-246,  2 1  ref. 

Descriptors:  *Estuaries,  'Marine  animals,  'En- 
vironmental effects,  Water  resources,  Food  chains, 
Eutrophication,  Water  pollution.  Landfills,  Com- 
mercial fish,  Shellfish,  Water  quality  acts,  Connec- 
ticut. 
Identifiers:  Bay  scallops. 

Marine  bioresources  are  defined  as  the  valuable  liv- 
ing things  that  spend  part  or  all  of  their  lives  in 
oceans,  bays  and  estuaries,  right  down  to  the 
vegetation  which  provides  the  original  detritus  in 
the    marine    food    chain.    Estuarine    species    are 


declining  in  certain  areas,  probably  because  of 
man '8  activities.  An  example  of  this  is  the  virtual 
disappearance  of  the  bay  scallop  from  Connecticut 
waters  because  of  the  filling  of  tidal  marshes.  In 
1 969  the  Connecticut  General  Assembly  passed  an 
act  to  preserve  the  wetlands  and  tidal  marsh  and 
estuarine  systems.  Coastal  regions  fisheries  are 
critically  dependent  upon  estuarine  conditions  for 
the  continued  production  offish.  Ecologists  believe 
that  biotic  diversity  is  the  best  measure  of  environ- 
ment quality.  Various  techniques  of  measurement, 
including  toxicity  bioassay,  can  be  used.  Water  pol- 
lution effects  on  scallops  are  being  tested  in  the  Ni- 
antic  River  estuary.  Estuaries  come  in  a  great 
variety  of  physiographic  types,  but  the  main 
ecological  controlling  factors  are  net  flow  of  resh 
water,  volume  of  the  basin,  and  tidal  volume 
exchanged  at  each  cycle.  In  the  Niantic  River 
estuary,  nitrogenous  waste  substance  may  be  a 
critical  cause  of  the  failure  of  the  bay  scallop 
because  of  excessive  eutrophication.  This  is  only 
one  example  of  the  effects  of  environmental  impru- 
dence. (See  also  W71-12029)  (Smith-PAI) 
W71-13265 


OPTICAL  REMOTE  SENSING  OF 

BIORESOURCES, 

Grumman  Aerospace  Corp.,  Bethpage,  N.Y. 

W.G.Egan. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 

shallow  water  environments',  June  24-27,   1970. 

Miami  Beach,  Florida,  p  303-3  16.  7  fig,  14  ref. 

Descriptors:  'Remote  sensing,  'Water  resources, 
'Photography,  Electronic  equipment,  Instrumenta- 
tion, Biological  properties,  Data  collections,  Data 
processing,  Optical  properties,  Terrain  analysis. 
Identifiers:  Timber  Island,  'Bioresources. 

Optical  remote  sensing  for  observation  of  the 
bioresources  of  shallow  water  environments  can  be 
used  when  the  optical  absorption  of  the  scattered 
radiation  by  the  atmosphere  is  not  too  great. 
Timber  Island,  at  the  mouth  of  the  Connecticut 
River,  south  of  Long  Island,  is  used  as  an  example 
of  how  the  optical  properties  of  bioresources  are 
determined.  Infrared  photographs  and  analyses  of 
vegetation  are  shown.  Reflectances  vary  for  each 
variety  of  flora.  Water  flow  lines,  shallow  water 
areas  and  bottom  flora  are  also  indicated.  Stokes 
parameters  are  used  to  describe  optical  properties 
in  the  scattered  radiation.  Optical  remote-sensing 
techniques  for  the  determination  of  the  Stokes 
parameters  can  be  photographic,  using  a  camera, 
and  electronic,  using  a  scanner.  The  development 
and  use  of  both  techniques  are  described.  The  large 
amounts  of  data  obtained  must  be  transformed  into 
useful  information,  usually  by  automatic 
processing.  Analysis  of  the  data  obtained  on 
Timber  Island  is  used  as  an  example.  Conversion  of 
the  technology  to  a  precise  information-gathering 
means  from  a  highly  variable  biological  environ- 
ment is  difficult  but  progress  is  being  made.  (See 
also  W71-12029)  (Smith-PAI) 
W71-I3266 


SAMPLING  THE  BENTHOS, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
R.O.  Brinkhurst. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 
shallow  water  environments',  June  24-27,  1970. 
Miami  Beach,  Florida,  p  351-355.  1  fig,  2  ref. 

Descriptors:     'Sampling,     'Benthos,     Hydrologic 
data,  Cores,  Data  collections.  Sediment,  Aquatic 
life,  Equipment,  'Tools. 
Identifiers:  Kajak  corer. 

Samplers  must  conform  to  certain  specifications: 
depth  of  penetration  is  required  from  the  surface  to 
at  least  20  cm;  the  bite  should  be  such  that  all 
depths  are  sampled  equally;  complete  closure  of 
the  mechanism  is  needed  to  retain  all  of  the  sample; 
no  pressure  waves  from  the  sampler's  descent  must 
occur  to  cause  sediment  disturbance.  Require- 
ments for  quantitative  studies  are  that  the  samples 
produced  must  be  either  relative  quantitative  sam- 


ples, taken  in  different  places  by  one  sampler 
absolute  quantitative  samples  which  require  I 
fine  screening  and  residue  sorting  with  a  stei 
microscope.  No  single  sampler  is  likely  to  am 
all  of  these  requirements,  but  the  closest  is 
Kajak  corer  which  can  take  nine  cores  simulta 
ously,  creates  no  internal  pressure,  and  provi, 
cyclindrical  samples  of  constant  cross-sectic 
area  from  top  to  bottom.  Other  samplers  avail* 
are  described  and  are  almost  all  modified  versi 
of  two  classical  tools,  the  Peterson  and  the  Ekrr. 
Sampling  tools  and  number  of  samples  taker 
each  station  must  be  carefully  determined  in  r 
tion  to  types  of  organisms  under  study  and  nat 
of  the  sediment.  (See  also  W71-12029)  (Sm 
PAI) 
W71-13267 


ADVANCED  ANALYTICAL  METHODS  FOR 
VESTIGATING  AQUATIC  ENVIRONMENTS, 

Missouri    Univ.,    Rolla.    Dept.    of   Environmei 

Health. 

B.  G.  Wixson. 

In:  Symposium  on  Hydrobiology,    Bioresource; 

shallow  water  environments',  June  24-27,   19 

Miami  Beach,  Florida,  p  357-364.  4  fig,  I  tab, 

ref. 

Descriptors:  'Analytical  techniques,  'Aquatic 
vironment,  'Water  pollution  effects,  Mine  was* 
Mills,  Fish,  Benthos,  Spectroscopy,  Photomev 
Instrumentation,  Waste  water  treatment. 
Identifiers:  New  Lead  Belt,  Missouri. 

The  New  Lead  Belt  in  Viburnum,  Missouri,  is  an 
belt  of  lead-zinc  ore.  Advanced  analytical  methc 
have  been  necessary  to  determine  pollutants  resi 
ing  from  the  mining  and  milling  operations,  ; 
possible  abatement  methods.  The  unusual  top 
raphy  of  the  Viburnum  Trend  has  resulted  ii 
unique  drainage  pattern  of  streams  which  isshov 
together  with  location  of  mines,  settling  lagot 
and  sampling  sites.  Four  mines  and  mills  were 
production  by  1970  and  studies  of  the  area  shoi 
indicate  future  environmental  changes  which  ad 
tional  mines  will  cause.  Mining  waste  waters  w< 
evaluated  for  pH  changes,  dissolved  oxygen  dt 
ciencies,  temperature  shifts,  and  other  changes 
water  quality  harmful  to  aquatic  life.  Resear 
techniques  were  developed  for  detecting  speci 
compounds  or  decomposition  products.  Photom 
ric  methods  were  employed  to  detect  orgai 
chemicals  used  in  the  flotation  process  for  extra 
ing  lead,  zinc  and  copper  concentrates.  Hea 
metals  were  determined  by  atomic  absorption  spe 
troscopy.  Responses  of  different  biotic  organisi 
to  changes  in  aquatic  environment  were  evaluat 
and  toxicity  studies  on  blue  gill  sunfish  were  mac 
Results  of  the  studies  are  discussed  and  recomme 
dations  for  stream  pollution  abatement  are  mac 
The  need  for  continued  research  on  m 
techniques  and  instrumentation  is  stressed.  (S 
also  W71-12029)  (Smith-PAI) 
W71-13268 


APPLICATIONS  OF  THE  HORTON  STREA 
CLASSIFICATION  TO  EVALUATE  FAUNA 
STUDIES, 

Kentucky  Univ.,  Lexington.  Dept.  of  Zoology. 
R.  A.  Kuehne. 

In:  Symposium  on  Hydrobiology,  'Bioresources 
shallow  water  environments',  June  24-27,  197 
Miami  Beach,  Florida,  p  367-370.  1  tab,  1 8  ref. 

Descriptors:  'Evaluation,  'Streams,  'Systematic 
Theoretical  analysis,  Fauna,  Aquatic  environmei 
Lotic  environment.  Water  pollution  sources. 
Identifiers:  Horton  stream  classification. 

The  Horton  stream  classification  is  suggested  asi 
integrative  framework  for  lotic  studies  and  cou 
be  very  useful  to  aquatic  biologists.  This  classific 
tion  of  streams  has  been  mostly  used  in  studies  I 
watershed  gcomorphology.  It  is  based  on  the  obse 
vation  that  streams  consistently  bifurcate  in  such 
way  that  they  can  be  ranked  numerically.  As  an  I 
lustration,    headwater    tributaries    with    no   ai| 
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ecedents  are  designated  first  order,  and  the 
world's  largest  rivers  are  tenth  order.  Streams  have 
r/eat  differences  in  many  characteristics,  but  have 
mazing  consistency  in  regard  to  certain  parame- 
ters, such  as  relationship  between  order,  number, 
ength  and  drainage  area.  Using  the  Horton  system 
«  a  model,  an  investigator  can  consider  a  stream  as 
segment  of  a  linear  sequence,  or  view  particular 
[reams  as  master  units,  or  consider  a  basin  as  a  sin- 
le  ecosystem.  Examples  of  the  application  of  this 
lassification  system  are  given.  Not  all  attempts 
ave  been  successful  but  the  system  offers  great 
ossibilities  for  theoretical  comparative  studies  and 
>r  the  objective  evaluation  of  various  forms  of 
ream  pollution.  (See  also  W71-12029)  (Smith- 
AI) 
m-13269 


BUNDANCE  OF  MARINE  PHYTOPLANKTON 
I  SURFACE  FILMS:  A  METHOD  OF 
VMPLING, 

rrginia  Inst,  of  Marine  Science,  Gloucester  Point 
M.  Roy,  J.  L.  Dupuy,  W.  G.  Maclntyre,  and  W. 
arrison. 

:  Symposium  on  Hydrobiology,  'Bioresources  of 
allow  water  environments',  June  24-27,  1970 
iami  Beach,  Florida,  p  371-379.  3  fie  2  tab  12 
r.FWQA15080EJ0. 

:scriptors:  *Sampling,  *Phytoplankton,  "Surface 
iters,  Data  collections,  Cytological  studies,  Com- 
rative  productivity,  Oily  water,  Estuarine  en- 
onment,  Subsurface  investigations,  Equipment. 

isting  methods  for  surface  microlayer  collection 
d  their  suitability  for  phytoplankton  collection 
I  discussed.  The  density  of  phytoplankton  popu- 
ions  in  normal  estuarine  environments  was  corn- 
ed with  that  of  populations  in  adjacent  areas 
'ered  by  an  oil  slick.  Relative  abundance  of 
rtoplankton  at  the  surface  and  at  one  meter 
)th  was  also  examined.  Sampling  devices  used 
surface  collections  were  a  modified  rotating 
im  and  a  screen  apparatus,  and  their  per- 
mances  were  evaluated.  Subsurface  collections 
•e  taken  with  a  one-liter  Frautschy  bottle.  Sam- 
s  were  collected  from  the  York  River  and  Ches- 
ake  Bay  from  August,  1969,  to  June,  1970. 
ather  and  temperature  conditions  were  ob- 
'ed  and  salinity  samples  taken.  Methods  used 
quantitative  comparisons  of  surface  and  one- 
er  collections  are  described.  Field  samples  were 
centrated  and  phytoplankton  cells  were 
itified  and  enumerated  quantitatively  by  the 
rmohl  method.  Slick  and  non-slick  samples 
e  compared  for  significant  differences.  Counts 
:n  with  the  screen  showed  a  greater  concentra- 
of  cells  in  the  non-slick  samples  and  at  the  sur- 
.  Comparative  drum  samples  failed  to  show 
i  a  pattern.  Possible  reasons  for  this  are  sug- 
ed  and  a  new  drum  sampler  is  being  con- 
cted  as  this  method  is  best  for  large-scale  in- 
igations.  Further  documentation  is  needed  to 
eve  firmer  conclusions.  (See  also  W7 1-1 2029) 
ith-PAI) 
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DELS      OF 
ASSAY, 

itic  Sciences,  Inc.,  Boca  Raton,  Fla. 

•  Goldizen,  and  W.  P.  Davis. 

ymposium  on  Hydrobiology,  'Bioresources  of 

ow  water  environments',  June  24-27     1970 

m  Beach,  Florida,  p  38 1-385.  3  ref. 

riptors:  "Bioassay,  *Aquatic  environment, 
del  studies,  Sampling,  Laboratory  tests,  Water 
tion  effects,  Quality  control,  Probability, 
ling  systems,  Forecasting,  Hydrologic  data. 

:ffects  of  pollutants  on  aquatic  organisms  is  a 
rapidly  growing  research  field,  but  so  far  stu- 
mve  only  been  made  after  biological  catastro- 
have  occurred.  Systems  must  be  developed 
redicting  and  preventing  them.  Various  possi- 
■s  for  early  warning  systems  are  discussed, 
ucal  sensors  have  limited  application  in  the 


total  ecosystem  but  could  best  be  used  by  chemical 
industries  needing  biological  information  and  wish- 
ing to  monitor  and  clean  their  effluents.  Industrial 
monitoring  requires  sensing  of  physical  parameters 
which  can  be  analyzed  and  used  to  predict  poten- 
tial problems  such  as  oil  spillages  in  well  defined 
environmental  systems.  Environmental  biological 
monitoring  systems  would  give  combination  mea- 
surements of  short-term  effects  and  accumulate 
ong-term  information.  Field  information  and 
laboratory  data  must  be  incorporated  into  monitor- 
ing systems  design.  Aquatic  monitoring  systems  can 
be  developed  in  four  phases,  namely,  field  studies 
test  organism,  test  configurations,  and  system  com- 
ponents. Close  coordination  between  all  agencies 
and  institutions  engaged  in  environmental  studies  is 
essential.  A  self-supporting  monitoring  system  in  an 
area  such  as  the  Everglades  is  projected  as  an  ex- 
ample of  how  such  a  system  might  work.  The  goal  is 
a  system  incorporating  remote  data  sampling  with 
controlled  culture  devices  to  produce  a  realistic 
monitor  of  environmental  events  and  trends  (See 
alsoW71-12029)(Smith-PAI) 
W71-13271 


REMOVAL     OF     PHOSPHOROUS     FROM     A 
SEWAGE  LAGOON  BY  HARVESTING  ALGA, 

Mississippi  State  Univ.,  State  College,  Dept    of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05D 

W71-13313 


STUDIES  OF  PHOSPHORUS  COAGULATION 
AND  PRECIPITATION  USING  KON  SALTS 
FOR  APPLICATION  IN  WASTE  WATER 
TREATMENT, 

Massachusetts  Univ.,  Amherst. 

For  primary  bibliographic  entry  see  Field  05D 

W71-13317 


PHOSPHOROUS  EXTRACTION  FROM  SOLU- 
TION BY  HETEROGENOUS  BIOLOGICAL 
SYSTEMS, 

Maine  Univ.,  Orono,  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05D 
W71-13334 


THE       MECHANISM       OF       PHOSPHOROUS 
REMOVAL  IN  ACTIVATED  SLUDGE, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05D 
W71-13335 


MAXIMUM  PERMISSIBLE  CONCENTRATION 
OF  DIPROPYLAMINE  IN  WATER  BODIES, 

Sanitarno-Gigienicheskii      Meditsinskii      Institut 

Leningrad  (USSR). 

E.  V.  Teplyakova,  S.  N.  Zyabbarova,  M.  N. 

Kuklina,  and  E.  N.  Pashkina. 

Hygiene  and  Sanitation,  Vol  35,  No  4,  April  1970 

p  127-128. 

Descriptors:    *Chemicai    wastes,    "Toxicity,    Or- 
ganoleptic properties,  Odor,  Taste,  Color,  Public 
health,  Laboratory  tests,  Industrial  wastes,  Water 
quality  control,  Water  pollution  effects. 
Identifiers:  *USSR,  *Dipropylamine. 

Dipropylamine  is  a  clear  liquid  with  an  ammonaical 
odor,  having  an  olfactory  threshold  in  water  of  0.89 
plus  or  minus  0.038  mg/1,  and  a  gustatory  threshold 
of  0.63  plus  or  minus  0.054  mg/1.  Concentrations  of 
dipropylamine  in  the  .05-  0.5  mg/1  range  had  no  sig- 
nificant effect  on  BOD  dynamics,  while  some  in- 
hibition of  the  first  phase  of  nitrification  occurred 
at  10  mg/1  and  pronounced  inhibition  of  the 
development  of  aquatic  saprophytic  macro-flora 
occurred  between  20  and  30  mg/1.  Short  term  test- 
ing established  LD50  of  280  and  320  mg/kg  for  al- 
bino rats  and  white  mice,  with  no  significantly  de- 
tectable cumulative  effects.  A  6  month  study  was 
also  performed  on  60  albino  rats  and  24  rabbits. 
The  animals  were  poisoned  perorally  by  ad- 
ministering dipropylamine  in  the  drinking  water  in 
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doses  of  0.02,  0.2  and  5  mg/kg.  Results  indicated 
that  doses  of  0.02  mg/kg  had  no  effect  on  warm- 
blooded animals.  Therefore  the  threshold  concen- 
tration was  based  on  the  organoleptic  criterion  at 
0.5  mg/1.  (Lowry-Texas) 
W71-I3339 


PROPOSED  PURCHASE  OF  ZECTRAN  FOR 
USE  IN  MANAGING  POPULATIONS  OF 
SPRUCE  BUDWORM  AND  JACK-PINE  BUD- 
WORM  IN  THE  UNITED  STATES. 

Forest  Service,  Washington,  DC. 

Available  from  NTIS  as  PB-198  907F,  $3.00  in 
paper  copy,  $0.95  in  microfiche.  Final  environ- 
mental impact  statement,  7  May  7 1 .  34  p. 

Descriptors:  "Environmental  effects,  "Insecticides, 
"Forests,  "Ecology,  Insects,  Pine  trees,  Environ- 
ment, Toxicity,  Aquatic  animals,  Birds,  Animal 
parasites,  Lava,  Pesticides,  Wildlife,  Soils,  Jack 
pine  trees. 

Identifiers:  "Environmental  impact  statements, 
Zactran,  "Spruce,  "Budworms. 

Outbreaks  of  the  spruce  budworm  and  Jack-pine 
budworm  adversely  affect  recreation,  esthetics, 
and  timber  production  in  the  western  and  eastern 
United  States.  Currently,  these  defoliators  are  re- 
ported to  be  causing  noticeable  damage  to  5.7  mil- 
lion acres  of  spruce-fir  forest.  Zectran  is  a  nonper- 
sistent  insecticide  that  is  highly  toxic  to  the  spruce 
budworm  and  Jack-pine  budworm.  Birds,  bees,  and 
freshwater  shrimp  have  also  shown  a  high  degree  of 
susceptibility  to  Zectran.  Aquatic  insects  are  af- 
fected, but  their  populations  recover.  Zectran  is 
suspected  of  being  tumorigenic.  Fish,  bullfrogs,  and 
parasites  of  the  spruce  budworm  show  tolerance  to 
the  chemical.  Zectran  is  recommended  for  control 
of  western  and  eastern  spruce  budworm  and  the 
jack  pine  budworm  by  means  of  an  aerial  applica- 
tion of  0. 1 5  pound  technical  Zectran  per  gallon  per 
acre.  Formulation  consists  of  a  glycol  other  con- 
centrate of  Zectran  diluted  with  9  volumes  of 
deodorized  kerosene 
W71-13373 


INHIBITION  OF  ANIMAL  TISSUE  ATPASE  AC- 
TIVITIES BY  CHLORINATED  HYDROCARBON 
PESTICIDES, 

Honeywell     Inc.,     Hopkins,     Minn.     Corporate 

Research  Center. 

R.  B.  Koch. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  624,  $3.00  in  paper  copy  $0  95 

in  microfiche. 

Descriptors:    "DDT,    "Chlorinated    hydrocarbon 
pesticides,  "Pesticides,  Inhibition,  Enzymes. 
Identifiers:  Adenosine  phosphates,  Sensitivity,  Aor- 
dane,  Lindane,  Kelthane. 

The  4  chlorinated  hydrocarbon  pesticides-chlor- 
dane,  lindane,  DDT  and  dicofol  ( Kelthane )-tested 
on  tissue  homogenates  inhibited  both  the  Na..  -K 
ATPase  and  Mg2..  ATPase  enzyme  systems.  Dis- 
crete fractions  were  obtained  by  differential  and 
density-gradient  centrifugation  of  tissue 
homogenates  from  rabbits,  chickens,  lake  trout, 
and  cockroaches;  they  included  red  blood  cells 
brain,  olfactory,  kidney,  heart,  liver  and  muscle.  At 
low  concentrations  DDT  was  the  most  effective  in- 
hibitor of  the  Mg2..  ATPase.  At  higher  concentra- 
tions, Kelthane  produced  the  greatest  inhibition  of 
both  ATPase  activities.  Chlordane  and  lindane  also 
inhibited  both  ATPases  with  the  former  being  the 
more  effective.  Red  blood  cell  'ghosts'  (plasma 
membranes)  differed  from  other  tissues  in  that  its 
Na..  -K..  ATPase  activity  was  insensitive  to  the  in- 
secticides, except  for  a  slight  effect  from  Kelthane. 
The  Mg2..  ATPase  activity  of  a  muscle  fraction  B 
from  different  sources  was  significantly  more  af- 
fected by  the  pesticides  than  that  of  a  liver  fraction 

W71-13374 
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UNDERSTANDING  THE  DYNAMIC  BEHAVIOR 
OF  RADIONUCLIDES  RELEASED  TO  THE  EN- 
VIRONMENT AND  IMPLICATIONS, 

Oak  Ridge  National  Lab.,  Tenn. 
S.  I.  Auerbach,  S.  V.  Kaye,  D.  J.  Nelson,  D.  E. 
Reichle,  and  P.  B.  Dunaway. 
Available  from  Unipub,  Inc.  P.O.  Box  433,  New 
York,  NY.  10016.  In:  Fourth  United  Nations  Inter- 
national  Conference   on    the    Peaceful    Uses   of 
Atomic  Energy,  Geneva,  Switzerland,  September 
6-16, 1971,  p  3.3-3-3.3-18.  3  fig,  35  ref. 

Descriptors:  'Radioactivity  effects,  'Environmen- 
tal effects,  'Path  of  pollutants,  Nuclear  wastes, 
Public  health,  Food  chains,  Food  webs,  Growth 
stages,  Radioecology,  Radioisotopes,  Forests, 
Habitats,  On-site  investigations,  Systems  analysis, 
Clams,  Monitoring,  Absorption,  Sediments,  Water 
pollution  sources,  Soil-water-plant  relationships. 
Identifiers:  Radionuclide  uptake. 

A  substantial  effort  is  needed  to  supply  information 
about  future  radionuclide  effects  on  ecological 
systems.  Further  integration  and  interpretation  of 
concentration  factor  data  is  needed  (with  regard  to 
species,  habitat,  and  regional  bases).  Systems-anal- 
ysis techniques  have  the  potential  for  comprehen- 
sive radiological  assessment.  Usually  concentration 
factors  decrease  at  higher  levels  in  aquatic  food 
chains,  but  scandium  and  cesium  may  concentrate 
in  terrestrial  vertebrates.  Radionuclides  which  may 
deliver  significant  doses  to  man  include  those  from 
fission  (Sr,  Ru,  I,  Cs,  Kr,  and  Xe),  from  neutron  ac- 
tivation (Na,  P,  Mn,  W,  Pb,  and  Hg),  and  from 
nuclear  fuels  (Pu,  U,  and  Am).  The  filtering 
mechanism  of  clams  enables  uptake  of 
radionuclides  adsorbed  on  sediment;  and  since  the 
radionuclides  in  the  shells  are  not  subject  to 
replacement,  the  growth  rings  in  the  shells  are  in- 
tegrating indicators  of  certain  low  level  environ- 
mental radionuclides.  Developing  or  transforming 
stages  of  animals  and  progenitive  tissues  of  plants 
are  particularly  vulnerable  to  ionizing  radiation. 
(Bopp-NSIC) 
W7I-13376 


BIO-MEDICAL  DIVISION  PRELIMINARY  RE- 
PORT FOR  PROJECT  SCHOONER, 

California  Univ.,  Livermore.  Lawrence  Radiation 

Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13379 


STUDY  OF  THE  PARAMETERS  OF 
RADIOCOBALT  TRANSFER  IN  CONTINEN- 
TAL AQUATIC  AND  IRRIGATED 
ECOSYSTEMS, 

Commissariat   a   l'Energie   Atomique,   Fontenay- 
aux-Roses  (France).  Centre  d'Etudes  Nucleaires. 
Robert  Bittel,  Margaret  Merlini,  Constant 
Myttenaere,  and  Oscar  Ravera. 
Available  from  NTIS  as  CEA-R-4157,  $3.00  in 
paper  copy,  $0.95  in  microfiche.  Report  CEA-R- 
4157,  March  1971.  36  p,  20  tab,  14  ref. 

Descriptors:  'Cobalt  radioisotopes,  'Nuclear 
wastes,  'Food  chains,  Ecosystems,  Marine  fish, 
Mollusks,  Sprinkler  irrigation,  Irrigation  effects. 
Soil-water-plant  relationships,  Rice,  Vegetable 
crops,  Water  pollution  effects,  Reviews,  Foreign 
research,  Absorption,  Physicochemical  properties, 
Public  health,  Toxicity. 

This  progress  review  covers  experimental  work  on 
transfer  of  cobalt  radioisotopes  from  the  environ- 
ment to  the  food  chain;  and  includes  contamination 
of  sea  food,  of  ecosystems  through  irrigation  water, 
and  of  vegetables  directly  by  sprinkler  irrigation. 
Since  cobalt  is  an  element  which  is  essential  biolog- 
ically, it  is  important  to  study  effects  from  low  con- 
centrations both  in  nuclear  wastes  (Co-58  and  Co- 
60),  and  from  stable  cobalt  in  industrial  wastes.  It 
was  found  that  uptake  by  rice  was  less  than  by 
vegetables  (directly  from  sprayed  irrigation  water) 
or  by  sea  food.  Chelation  by  natural  substances 
present  in  the  water  probably  reduced  uptake  since 
lower  concentration  factors  were  found  than  cer- 


tain of  the  values  reported  priorly.  It  is  estimated 
that  about  250  pCi  per  year  will  be  retained  in  the 
body  of  a  man  from  food  contaminated  by  the 
presence  of  1  pCi/kg  in  irrigation  water  and  in  sea 
water.  Areas  of  research  needing  further  study  are 
outlined:  development  of  a  bioindicator  of  the 
physicochemical  state  of  cobalt  (valence,  chela- 
tion, etc.);  and  the  effect  of  the  state  on  contamina- 
tion by  uptake  from  irrigated  soil,  from  spray  irriga- 
tion of  vegetables,  and  from  sea  food.  (Bopp- 
NSIC) 
W71-13381 


PLANKTON  AND  NUTRIENT  ECOLOGY  OF 
THE  COLUMBIA  RIVER  ESTUARY, 

Oregon  State  Univ.,  Corvallis. 

Lois  S.  Haertel. 

Available  from  the  National  Technical  Information 

Service  as  RLO-1750-75,  $3.00  in  paper  copy, 

$0.95  in  microfiche.  Report  RLO-1750-75,  June 

1 970.  80  p.  Contract  AT  (45-1 )- 1750. 

Descriptors:  'Phytoplankton,  'Zooplankton, 
'Columbia  River,  'Estuarine  environment, 
Nutrient  requirements,  Photosynthesis, 

Phosphates,  Ammonium  compounds,  Regression 
analysis,  Temperature,  Salinity,  Productivity, 
Seasonal. 

The  wide  tidal  range  and  the  large  and  varying 
volume  of  entering  fresh  water  produce  a  relatively 
extreme  environment.  Monthly  samples  of 
nutrients,  phytoplankton  and  zooplankton  were 
taken  over  a  period  of  16  months.  The  phytoplank- 
ton are  probably  light-limited  for  most  of  the  year. 
Low  nitrate  and  phosphate  levels  in  late  summer 
would  suggest  the  possibility  of  nutrient  limitation 
at  this  time.  There  is  a  strong  correlation  between 
freshwater  zooplankton  abundance  and  river  tem- 
perature. Factors  controlling  the  abundance  of  the 
oligohaline  and  polyhaline  zooplankton  groups  are 
less  obvious.  Regression  analysis  indicates  a  strong 
potential  for  regeneration  of  the  phosphate  neces- 
sary for  phytoplankton  growth  by  the  principal 
zooplankton  species,  Eurytemora  affinis.  This 
would  also  suggest  a  similar  importance  for  am- 
monia which  is  also  excreted  by  zooplankton. 
(Bopp-NSIC) 
W71-13382 


DIATOMS  IN  LAKES  AND  LAKE  SEDIMENTS 
AS  AN  INDEX  TO  ENVIRONMENT  (PROGRESS 
REPORT,  MAY  1,  1970  TO  JANUARY  31,  1971, 

Minnesota  Univ.,  Minn. 

H.E.Wright,  Jr. 

Available  from  the  National  Technical  Information 

Service  as  TID-25695,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Report  TID-25695,  1 97 1 .  20  p,  6  fig, 

1 1  ref.  Contract  AT  ( 1 1-1  )-2046. 

Descriptors:  'Diatoms,  'Lakes,  'Minnesota,  Sedi- 
mentary structures,  Cores,  Water  pollution  effects, 
Salinity,  Chemical  properties,  Phytoplankton, 
Nutrient  requirements,  Eutrophication,  Aquatic 
populations,  Aquatic  productivity,  Distribution 
patterns,  Environmental  effects,  Environmental 
gradient,  Annual  turnover,  Physiological  ecology, 
Minnesota. 

Projects  reported  are  (1)  diatom  ecology,  (2)  a 
literature  survey  of  ecological  and  chemical  data 
on  diatoms,  (3)  comparison  of  diatom  assemblages 
in  sediments  (short  cores)  from  polluted  and  un- 
polluted lakes,  and  (4)  the  long  range  stability  of 
diatom  populations  by  analysis  of  long  cores.  An  in- 
crease in  the  most  abundant  diatom  species  from 
northeast  to  southwest  Minnesota  corresponds  to 
increasing  salinity  and  gradients  in  other  chemical 
parameters.  (Bopp-NSIC) 
W71-13383 


FRESHWATER  VERTEBRATE  AND  INVER- 
TEBRATE ECOLOGY  OF  AMCHITKA  ISLAND 
(ANNUAL  PROGRESS  REPORT,  July  1,  1969  - 
June  30,  1970), 

Utah  State  Univ.,  Logan. 

John  M   Neuhold,  and  William  T.  Hale. 


Available  from  the  National  Technical  informatioi 
Service  as  BMI-I7I-I33,  $3.00  in  paper  copy 
$0.95  in  microfiche  Report  BMI-17 1-1 33,  April  I 
1971.  15  p,  2  fig,  3  tab,  7  ref.  AT  (26- 1)1  71 

Descriptors:  'Freshwater  fish,  'Sticklebacks 
'Alaska,  Nuclear  explosions,  Food  chains,  Secon 
dary  productivity,  Food  habits,  Biomass.  Wate 
pollution  effects,  Nuclear  wastes,  Compute 
models,  Computer  programs,  Public  health 
Radioecology,  Ecotypes,  Environmental  effects. 

The  study  of  the  freshwater  ecosystem  is  a  part  o 
the  bioenvironmental  program  at  Amchitka  Island 
Alaska  which  was  organized  to  recommend  mea 
sures  to  minimize  adverse  effects  from  the  AEC 
test  program;  and  to  predict  radiological  hazards  u 
man's  food  chain  from  an  inadvertent  radioactivity 
release.  More  detailed  accounts  of  this  year's  worl 
are  reported  in  2  theses  and  3  papers.  In  the  freth 
water  ecosystem  of  Amchitka  the  main  secondan 
consumers  are  two  species  of  fish  (Dolly  Varder 
and  threespine  stickleback)  which  rely  for  fooc 
primarily  on  aquatic  insects,  crustaceans,  anc 
zooplankton.  A  computer  program  has  beer 
devised  to  include  parameters  for  assessing  existinj 
and  changing  conditions  in  the  freshwatei 
ecosystem.  (Bopp-NSIC) 
W71-13384 


ENVIRONMENTAL  RADIATION  FROM  PRES 
SURIZED  WATER  REACTORS, 

Westinghouse  Electric  Corp.,  Philadelphia,  Pa.  En 

vironmental  Systems  Dept. 

J.  H.  Wright. 

Journal  of  the  Institution  of  Nuclear  Engineers,  Vol 

12,p8-12(Jan.-Feb.  1971).  5  tab,  12  ref. 

Descriptors:  'Nuclear  wastes,  'Nuclear  power- 
plants,  'Environmental  effects,  Radioactivity  ef- 
fects, Tritium,  Absorption,  Fish,  Mollusks, 
Crustaceans,  Water  pollution  effects,  Air  pollution 
effects,  Food  chains,  Public  health,  On-site  in- 
vestigations, On-site  data  collections,  Estimating, 
Hazards,  Radioactivity,  Design  data,  Technology. 
Identifiers:  Krypton  radioisotopes.  Radionuclide 
uptake. 

Although  there  is  no  short  range  problem,  manage- 
ment of  krypton  and  tritium  should  be  modified 
within  the  next  two  decades.  Even  in  a  region  con- 
taining multiple  nuclear  plants  on  32  km  center-to- 
center  locations,  radiation  effects  are  quite  negligi- 
ble. This  conclusion  is  based  on  extrapolation  of 
design  data  and  operating  experience  with  the  Yan- 
kee Rowe,  Connecticut  Yankee,  and  San  Onofre 
pressurized  water  reactors.  Consideration  of  the 
operating  data  showed  that  the  design  data  for 
discharge  of  radioactivity  in  liquid  effluents  should 
be  increased  six  fold  (possibly  from  activated  cor- 
rosion products).  It  was  considered  that  less  tritium 
will  be  released  with  zirconium  than  with  stainless 
steel  cladding  of  fuel.  The  most  probable  condi- 
tions were  used  to  determine  the  average  exposure 
to  the  general  population  including  intake  from 
water  and  aquatic  foods  (less  than  5%  of  that  from 
water).  (Bopp-NSIC) 
W71-I3385 


ECOLOGICAL  ASPECTS  OF  TRITIUM 
BEHAVIOR  IN  THE  ENVIRONMENT, 

Oak  Ridge  National  Lab.,  Tenn. 

Jerry  W.  Elwood. 

Nuclear  Safety,  Vol  12,  No  4,  July- August  1971.  p 

325-337, 57  ref,  1  tab. 

Descriptors:  'Tritium,  'Nuclear  wastes,  'Water 
pollution  effects,  Absorption,  Food  chains,  Public 
health.  Radioactivity  effects,  Nuclear  powerplants. 
Nuclear  engineering.  Environmental  effects,  Eco- 
types, Aquatic  life. 
Identifiers:  Nuclear  fuel-reprocessing  plants. 

The  literature  is  reviewed  on  tritium  in  discharges 
from  power  reactors  and  fuel  reprocessing  plants, 
and  on  uptake  by  plants  and  animals  from  water 
and  food.  By  1995,  nuclear  power  production  Will 
be  the  predominant  source  of  newly  generated  trill- 
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im  in  the  environment;  however  tritium  is 
lispersed  so  rapidly  that  only  a  small  fraction  of  the 
minium  permissible  concentration  is  found  near 
eactors.  When  organisms  are  exposed  to  tritiated 
rater  (HTO)  about  ten  fold  more  tritium  is  found 
i  body  water  than  in  tissue.  The  retention  half-life 
greater  for  tissue-bound  tritium  (as  long  as  2000 
ays  for  the  longer  component  with  certain  human 
rgans)  than  for  body  water  (9.5  days).  The  pro- 
artion  of  tritium  retained  in  body  tissue  or  milk  is 
uch  greater  for  uptake  from  food  than  from 
ater.  Turnover  times  of  tritium  and  hydrogen  do 
)t  differ  significantly  in  natural  ecosystems,  and 
ere  is  no  significant  concentration  relative  to 
rdrogen  in  food  chains.  Turnover  times  are 
ually  found  to  be  simply  related  to  the  turnover 
ne  for  water  both  in  aquatic  and  terrestrial 
osystems.  (Bopp-NSIC) 
71-13388 


»PORTUNITIES  TO  MONITOR  POTENTIAL 
)SE  TO   MAN   FROM   NUCLEAR   EXCAVA- 

Jifornia  Univ.,  Livermore.  Lawrence  Radiation 

b. 

rry  L.  Schwartz,  William  L.  Robison,  and  Lynn 

Anspaugh. 

ailable  from  the  National  Technical  Information 

rvice  as  UCRL-51068,   $3.00  in   paper  copy 

.95  in  microfiche.  Report  UCRL-51068,  June 

,  1971.  20  p,  4  fig,  4  tab. 

scriptors:  'Nuclear  wastes,  *Food  chains, 
uclear  explosions,  'Excavation,  Nuclear  en- 
eermg,  Radioactivity  effects,  Milk,  Foods,  Path 
pollutants,  Water  pollution  effects,  Fallout, 
cipitation  (Atmospheric),  Background  radia- 
i,  Water  pollution  control,  Air  pollution  effects 
me  radioisotopes,  Public  health,  Monitoring, 
mifiers:  Critical  nuclide  pathway,  Surface 
er,  Nuclide  occurrence,  Dose  calculation,  Inter- 
survey,  Environment,  Monitor,  Environmental. 

:he  distance  from  a  nuclear  shot  increases,  other 
lways  of  exposure  become  relatively  more  im- 
lant  in  comparison  to  external  gamma  radia- 
.  The  extent  of  radiation  monitoring  surveil- 
I  may  range  from  verification  of  the  shot-time 
eorology  and  the  vented  fraction  to  documen- 
>n  of  all  significant  radionuclides  through  all 
iways  to  man  -  depending  on  the  radionuclide 
ce,  the  population  at  risk,  the  critical 
iways,  and  the  degree  of  availability  of  docu- 
tation  of  similar  events.  The  radioactivity  of 

is  a  valuable  means  of  assessing  environmental 
amination  since  it  represents  a  large  consump- 

of  vegetation  during  grazing.  Assaying  of 
tation  and  water  is  also  desireable.  The 
activity  of  animal  organs  (thyroid  glands, 
:,  liver,  and  kidneys)  is  a  sensitive  method  of 
itonng  many  critical  nuclides.  (Bopp-NSIC) 
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ion. 

fiers:  Nuclear  power  plants,  Radioactivity  ef- 

urpose  of  the  Symposium  was  to  summarize 
lence  in  the  field  and  to  provide  a  forum  for 


its  more  controversial  aspects.  Papers  on  its  socio- 
economic as  well  as  its  purely  technical  aspects 
were  included.  It  was  hoped  that  the  proceedings 
would  serve  as  a  reference  for  those  who  are  work- 
ing or  interested  in  the  siting  of  nuclear  facilities 
the  Conference  covered  such  timely  subjects  as 
the  following,  which  consisted  of  a  total  of  52 
papers:  I.  Facility  Siting  -  Points  of  View.  II  Site 
Selection.  HI.  Special  Siting  Evaluations.  IV.  Fuel 
Coolant,  and  Fission  Product  Interaction  V  En- 
vironmental Impact  of  Fuel  Reprocessing  Plants 

VI.  Evaluation  of  Environmental  Contamination 

VII.  Environmental  Impact  of  Nuclear  Power 
Plants.  VIII.  Behavior  of  Airborne  Radioactivity. 
IX.  Radionuclides  in  Biological  Systems  X  Direct 
Radiation  from  Clouds.  XI.  Internal  Contamination 
-  Comparing  Hazards.  XII.  Guides,  Standards  and 
w?i I  «o!  IaCl^  Concerned  Public.  (See  also 
W7JJ3391  thru  W71-1 3402)  (Houser-NSIC) 


AN  ESTIMATE  OF  RADIATION  DOSES 
RECEIVED  BY  INDIVIDUALS  LIVING  IN  THE 
VICINITY  OF  A  NUCLEAR  FUEL 
REPROCESSING  PLANT  IN  1968, 

Bureau  of  Radiological  Health,  Winchester  Mass 

Northeastern  Radiological  Health  Lab. 

B.  Shleien. 

In:    Proceedings    Fifth    Annual    Health    Physics 

Society     Midyear    Topical    Symposium.     Health 

Physics  Aspects  of  Nuclear  Facility  Sitine   Vol  I 

Nov  3-6,  1970.  p  226-240. 

Descriptors:  'Water  pollution  effects,  'Effluents, 
'Water  pollution  sources,  'Nuclear  power  plant, 
'Fuels,  Nuclear  energy,  Environment,  Food 
chains,  Fish,  Deer,  Milk,  Water,  Digestion,  Fallout, 
Radioecology,  Aquatic  environment,  Strontium 
Cesium. 

Identifiers:  Fuel  reprocessing,  Drinking  water,  In- 
gestion (Biological). 

This  report  attempts,  by  use  of  the  dose  commit- 
ment concept  and  surveillance  data  previously  col- 
lected, to  estimate  radiation  doses  in  1 968  to  per- 
sons in  the  vicinity  of  a  fuel  reprocessing  plant  from 
ingestion  and  inhalation.  The  dose  commitment  ac- 
crued in  1968  to  a  hypothetical  'typical  individual' 
is  not  thought  to  differ  significantly  from  that  for 
the  'typical  individual'  in  the  rest  of  New  York 
State  and  is  attributable  essentially  to  fallout.  This 
commitment  was  77  millirem  from  strontium-90  to 
the  bone  and  1 .7  millirem  whole  body  from  cesium- 
137   delivered   over   a   50-year   period.    For   the 
hypothetical  'maximum  individual'  the  dose  com- 
mitment to  the  bone  from  strontium-90  is  532  mil- 
lirem and  the  first-year  dose  following  ingestion  is 
38  millirem.  The  whole-body  dose  from  ingestion 
of  cesium-137  and  cesium-134  (mostly  from  deer 
meat)  is  257  millirem.  Preliminary  data  indicate 
that    the    external    gamma    dose    above    natural 
background  is  approximately  1 .2  millirem  per  year 
to  the  'maximum  individual.'  Estimated  doses  from 
tritium  and  krypton-85  were  negligible  (approxi- 
mately 2  millirem/year).   (See  also  W7 1-1 3390) 
(Houser-NSIC) 
W71-13391 


PUBLIC  HEALTH  ASPECTS  OF  1-129  FROM 
THE  NUCLEAR  POWER  INDUSTRY, 

Bureau  of  Radiological  Health,  Rockville,  Md;  and 

Iowa  State  Univ.,  Ames.  Dept.  of  Chemistry 

J.  L.  Russell,  and  P.  B.  Hahn. 
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Descriptors:  'Nuclear  power  plants,  'Fuels,  'Ef- 
fluents, 'Iodine,  'Air  pollution,  'Water  pollution, 
•Water  pollution  sources,  Operations,  Discharge 
measurement,  Pollutant  identification,  Contamina- 
tion, Human  population,  Food  chain,  Environment. 
Identifiers:  Exposure,  Fuel  reprocessing,  Popula- 
tion exposure,  Thyroid. 


The  production  of  Iodine- 129  in  nuclear  power 
reactors  and  its  subsequent  release  to  the  environ- 
ment during  fuel  reprocessing  represents  a  poten- 
tial long-term  public  health  problem.  Due  to  its  ex- 
tremely long  half-life,  any  discharged  Iodine- 129  is 
essentially  a  permanent  contaminant  in  the  bio- 
sphere, where  it  will  eventually  be  found  as  a  frac- 
tion of  total  iodine  within  a  locality  and  possibly 
more  widespread.  This  potential  problem,  its  possi- 
ble geographical  scope,  and  the  projected  impact 
on  population  exposure  are  discussed  along  with 
data  from  measurements  at  nuclear  power  reactors 
n"il«  fuel  reProcessing  Plant.  A  concentration  of 
0.86%  Iodine-129  in  total  iodine  produces  the  dose 
limit  recommended  by  the  FRC  for  a  suitable  sam- 
ple  of  an   exposed   population.  The  quantity  of 
Iodine- 1 29  discharged  from  operating  power  reac- 
tors was  estimated  from  measurements  of  lodine- 
\IL.  discharges     by     calculating     an     Iodine- 
1 29/Iodine-l  3 1  buildup  ratio.  This  analysis  showed 
the   Iodine- 1 29  discharge  from   operating  power 
reactors  was  negligible.  Measurements  at  a  fuel 
reprocessing   plant  indicated  that  approximately 
10%  of  the  total  Iodine-129  inventory  in  spent  fuel 
was  discharged  from  the  stack  during  the  batch  dis- 
solution process.  The  liquid  discharge  concentra- 
tions were  about  2%  of  the  total  Iodine-129  inven- 
tory. Iodine- 1 29  levels  in  deer  thyroids  taken  in  the 
reprocessing   plant   locality   were   about   40%   of 
levels  of  Federal  Radiation  Council  guidance  for 
human  thyroids.  (See  also  W71-13390)  (Houser- 

W71-13392 


AN  ECOLOGICAL  APPROACH  TO  ENVIRON- 
MENTAL SURVEILLANCE, 

Florida  Univ.,  Gainsville. 

W.  E.Bolch,  J.  F.  Gamble,  C.E.Roessler  W  E 
Carr,  and  J.  L.  Fox. 
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Nov  3-6,  1970.  p  252-265,  8  fig,  7  ref. 

Descriptors:  'Nuclear  wastes,  'Nuclear  power- 
plants,  'Environmental  effects,  Radioactivity  ef- 
fects, Control,  Water  pollution  control,  Aquatic 
life,  Absorption,  Tritium,  Strontium  radioisotopes, 
Food  chains,  Sampling,  Salt  marshes,  Estuarine  en- 
vironment, Ecosystems,  Ecological  distribution 
On-site  investigations,  On-site  data  collections' 
Salinity,  Heat  budget,  Thermal  stratification,  Moni- 
toring. 

Identifiers:  Monitor,  Environmental,  Survey,  En- 
vironment, Environmental  control  measure,  Cesi- 
um radioisotopes,  Spectrometry,  Gamma. 

Marine,  marshland,  and  terrestrial  ecosystems  near 
the  Crystal  River  Nuclear  Plant  will  be  well-studied 
by  the  time  the  plant  goes  operational.  A  final  ob- 
jective is  to  provide  recommendations  to  minimize 
environmental    degradation    in    the    design    and 
operation  of  powerplants  and  to  provide  consulta- 
tion with  the  Florida  Power  Corporation  to  assist  in 
determining  practicable  solutions  in  this  area.  The 
first  round  of  sampling  (water,  sediment,  plankton 
algae,  grasses,  oysters,  shrimp,  crabs,  pinfish)  in  the 
marine      environment      included      three      areas 
designated   by   their   proximity   to   the  discharge 
canal  and  by  the  flow  of  the  Gulf.  Gamma  scans, 
food  webs,  and  environmental  stresses  (oxygen 
salinity,  and  health  of  organisms)  were  studied 
Sampling  of  terrestrial  and  marshland  ecosystems 
was  begun,  and  a  model  of  radio-cesium  cycling 
was  tested.  Substantial  loss  of  the  fallout  radiocesi 
urn  inventory  of  plants  was  found  in  the  fruits  (in 
berries,  pine  cones,  and  acorns;  but  not  in  palm 
fronds).  Methods  of  surveillance  of  radiostrontium 
and  tritium  are  being  developed.  (See  also  W7I- 
13390)  (Bopp-NSIC) 
W71-13393 


QUANTITATIVE  EVALUATION  OF  ENVIRON- 
MENTAL FACTORS  AFFECTING  POPULA- 
TION EXPOSURE  NEAR  HANFORD, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
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Health  Physics  Society  Midyear  Topical  Symposi- 
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Descriptors:  'Environment,  'Evaluation,  'Nuclear 
power  plants,  'Effluent,  'Population,  Transfer, 
Path  of  pollutants,  Columbia  River,  Diets,  Mea- 
surement, Instrumentation,  Human  population,  En- 
vironmental effects. 

Identifiers:  Assay,  Population  exposure,  Con- 
tamination, Whole  body  counter,  Concentration. 

The  environmental  evaluations  performed  at  Han- 
ford  estimate  the  annual  dose  received  by  people 
living  near  the  site.  The  estimated  average  whole- 
body  dose  decreased  from  18  mRem  per  year  in 
1964  to  5  mRem  per  year  in  1968  as  several  Han- 
ford  production  reactors  were  shut  down.  Hanford 
radioactivity  reaches  populated  areas  by  way  of  the 
Columbia  River  and  by  transport  with  and  deposi- 
tion from  the  atmosphere.  The  local  population  is 
distributed  through  irrigated  rural  areas 
downstream  and  downwind  from  Hanford  and  in 
downstream  communities  using  the  river  for  sanita- 
ry water  and  recreation.  The  diet  and  recreation 
habits  of  various  population  groups  have  been  stu- 
died through  special  surveys  and  related  to  the 
resulting  dose  received  by  these  people.  The  spe- 
cial surveys  that  have  been  performed  at  Hanford 
are  discussed  in  this  paper  and  the  effect  of  some  of 
the  findings  on  dose  measurements  is  illustrated  by 
example.  These  calculations  provide  sound  bases 
for  evaluating  the  possible  consequences  of  postu- 
lated accidents  and  also  assist  in  the  design  of  a 
realistic  environmental  monitoring  program.  (See 
alsoW71-13390)(Houser-NSIC) 
W71-13394 


IN  SITU  MEASUREMENTS  OF  ENVIRONMEN- 
TAL RADIOACTIVITY, 

Michigan  Univ.,  Ann  Arbor. 
D.  E.  Gelskey,  P.  Plato,  and  A.  P.  Jacobson. 
In:  CONF-701106.  Proceedings  Fifth  Annual 
Health  Physics  Society,  Midyear  Topical  Symposi- 
um -  Health  Physics  Aspects  of  Nuclear  Facility  Sit- 
ing, Vol  2,  Idaho  Falls,  Idaho,  Nov  3-6,  1970.  p 
278-288. 

Descriptors:  Aquatic  environment,  'Monitoring, 
'Sediment,  'Streams,  'Lakes,  'Water  pollution, 
Water  pollution  sources,  Nuclear  power  plants,  Ef- 
fluents, Surveys,  Soil  contamination,  Gamma  rays. 
Identifiers:  Measurement,  Regulation,  Contamina- 
tion (Water),  Pollutant  identification,  Pollution 
abatement,  Nuclear  waste,  Sodium,  Iodine, 
Radioactive  waste  disposal. 

Reports  an  amphibious  gamma  radiation  detection 
system  designed  and  constructed  to  measure 
rapidly  and  accurately  radioactivity  on  land  and  in 
sediments  of  lakes  and  streams  surrounding  nuclear 
power  plants.  The  detector  is  a  Nal  crystal  coupled 
to  a  phototube  and  placed  inside  a  water  tight  alu- 
minum vessel  which  can  withstand  water  depths  to 
1000  feet.  The  vessel  is  mounted  inside  a  large 
rubber  tire  which,  when  towed,  moves  the  radiation 
detector  over  an  area  at  a  constant  distance  above 
the  surface.  The  detection  system  has  been 
operated  successfully  aboard  boats  and  trucks.  It's 
advantages  over  more  conventional  environmental 
monitoring  procedures  include:  ( 1 )  large  sediment 
surface  areas  can  be  surveyed  for  radioactivity  in 
short  periods  of  time,  (2)  larger  environmental 
samples  arc  observed  for  radioactivity  than  could 
be  handled  conveniently  in  laboratories,  and  (3) 
immediate  readout  of  the  levels  and  types  of 
radioactivity  allows  emphasis  to  be  placed  on  areas 
showing  significant  radioactivity.  (See  also  W7I- 
l3390)(Houser-NSIC) 
W7I-I3395 


STABLE     ELEMENT     AND     RADIONUCLIDE 
RECONCENTRATION  IN  AQUATIC 

ECOSYSTEMS.     I.     STABLE     ELEMENT     EF- 
FECTS IN  THE  EQUILIBRIUM  SITUATION, 

Bureau  of  Radiological  Health,  Rockville,  Md.  En- 
vironmental Health  Service. 


Harold  T.  Peterson,  Jr. 

In:  Proceedings  of  the  Fifth  Annual  Health  Physics 
Society  Midyear  Topical  Symposium,  'Health 
Physics  Aspects  of  Nuclear  Facility  Siting',  Vol  2, 
Nov  3-6,  1970.  p  289-328,  5  fig,  12  tab,  87  ref. 

Descriptors:  'Food  chains,  'Radioactivity  effects, 
'Nuclear  wastes,  Nuclear  powerplants,  Aquatic 
life,  Nutrient  requirements,  Absorption,  Physiolog- 
ical ecology,  Environmental  effects,  Control,  On- 
site  data  collections,  On-site  investigations, 
Aquatic  environment,  Water  pollution  control, 
Sampling,  Ecological  distribution,  Path  of  pollu- 
tants. 
Identifiers:  Model,  Biological,  Surveillance. 

Design  of  environmental  surveillance  programs 
requires  knowledge  of  existing  stable  concentration 
in  the  aquatic  environment  from  the  standpoint  of 
their  effect  on  radionuclide  uptake  in  food  chains. 
Also,  a  pre-operational  survey  of  stable  elements  in 
aquatic  organisms  is  useful  for  estimation  of 
radionuclide  uptake.  The  use  of  theory  should 
reduce  the  sampling  and  analytical  effort.  Models 
of  radionuclide  uptake  are  reviewed  and  some  of 
their  limitations  are  discussed.  It  is  concluded  that 
the  concept  of  a  regulated  metabolic  pool  of  essen- 
tial elements  explains  the  effects  on  uptake  of  sta- 
ble elements  including  radionuclide  decay 
products,  and  some  effects  from  age  and  size.  (See 
alsoW71-13390)(Bopp-NSIC) 
W71-13396 


THE  USE  OF  STABLE  ELEMENT  CONCEN- 
TRATIONS IN  THE  PRE-OPERATIONAL  EN- 
VIRONMENTAL MONITORING, 

Michigan  Univ.,  Ann  Arbor. 
J.  C.  Golden,  Jr.,  and  G.  H.  Whipple. 
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um -  Health  Physics  Aspects  of  Nuclear  Facility  Sit- 
ing, Vol  2,  Idaho  Falls,  Idaho,  Nov  3-6,  1970.  p 
329-336. 

Descriptors:  'Monitoring,  'Power  system  opera- 
tion, 'Operation,  'Regulation,  'Background  radia- 
tion, 'Path  of  pollutants,  Human  population,  Food 
chains,  Aquatic  environment,  Absorption,  Bio  con- 
trol. 

Identifiers:  Pre-operational,  Aquatic  populations, 
Fish,  Lobsters,  Biological  communities,  Manage- 
ment. 

An  important  aspect  of  pre-operational  monitoring 
for  a  nuclear  facility  is  selecting  the  main  pathways 
by  which  radioactive  materials  discharged  from  the 
facility  may  reach  human  food.  The  principal  fac- 
tor which  determines  the  degree  to  which  a  particu- 
lar radioactive  isotope  can  be  concentrated  in 
foods  derived  from  an  aquatic  environment  is  the 
ratio  of  the  concentration  of  the  stable  isotope  in 
the  edible  portion  of  the  food  to  that  in  the  water. 
The  premise  is  that  the  radioactive  isotopes  can  be 
biologically  reconcentrated  only  to  the  same 
degree  as  are  their  stable  forms.  The  objectives  of 
the  stable  element  study  are  ( 1 )  to  establish  the 
maximum  degree  to  which  the  radioactive  materi- 
als discharged  to  the  water  will  reconcentrated  in 
human  food  derived  from  that  water,  (2)  to  identify 
the  limiting  food  pathways  to  man,  and  ( 3 )  to  select 
suitable  monitor  organisms  for  the  radiological 
monitoring  program.  A  monitor  organism  is  a 
readily  obtainable  organism  with  limited  mobility, 
high  concentration  factors,  and  low  variability  of 
stable  element  content  from  sample  to  sample.  A 
study  of  the  distribution  of  stable  elements  in  the 
environment  at  a  prospective  nuclear  facility  is  the 
best  available  method  for  estimating  well  in  ad- 
vance of  operation  the  potential  exposure  to  man 
resulting  from  a  release  of  radioactivity  to  the 
hydrosphere.  This  paper  describes  such  a  stable 
element  program  for  preoperational  environmen- 
tal monitoring.  (See  also  W71-I3390)  (Houser- 
NSIC) 
W71-I3397 
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Descriptors:  'Nuclear  power  plants,  'Radiatk- 
'Effluents,  'Fallout,  Precipitation  (Atmosphen 
Radioactive  waste  disposal,  Operations,  Data  o' 
lections,  Sites,  Tritium,  Water  pollution  souro 
Evaluation,  Argon,  Waste  treatment. 
Identifiers:  Gamma  emitter,  Beta  emitter.  Air  pi 
lution,  Water  pollution,  Rainout,  Nuclear  was 
Measurement,  Sampling,  Background,  Brookhav 
National  Laboratory. 

Laboratory  operations  at  Brookhaven  since 
establishment  in  1949  have  included  the  routi 
release  to  the  environment  of  gaseous,  halogen,  h 
particulate,  and  3H  radioactivity  in  reactor  air  c 
fluents  and  of  beta-gamma  emitters  and  3H  in  Ic 
level  liquid  wastes  in  amounts  comparable  to  cu 
rent  releases  from  power  reactors.  Past  and  curre 
surveillance  data  at  BNL  have  been  evaluated  f 
short  and  long-term  changes  in  radiation  levels  ; 
tributable  to  these  operations.  The  data  examim 
for  cumulative  deposition  of  long-lived  air  efflue 
nuclides  include  continuous  measurements  of  e 
ternal  background  radiation  levels,  both  on  and  c 
site,  and  measurements  of  gamma-emitters  in  s<, 
and  vegetation  and  of  90Sr  and  137Cs  in  milk  fro 
close-in  and  more  distant  farms.  The  data  e 
amined  for  the  accumulation  or  uptake 
radionuclides  contained  in  liquid  effluents  indue 
the  concentrations  and  amounts  of  activi 
discharged  into  and  released  from  a  sanitary  was 
treatment  facility,  average  concentrations  in  wati 
samples  from  downstream  and  remote  location 
current  concentrations  of  radionuclides  in  tf 
stream  sediments  and  vegetation,  and  the  currei 
concentrations  in  samples  of  water  from  eleve 
widely  separated  on-site  supply  wells.  On  the  bas 
of  these  data,  it  is  concluded  that  few  changes 
background  should  be  apparent,  even  after  lor 
term  operation  of  nuclear  power  reactors.  (Seeals 
W71-13390)(Houser-NSIC) 
W71-13398 
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OPERATIONS, 

Tarapur  Atomic  Power  Station  (India). 

I.  S.  Bhat,  J.  Osinsk,  S.  Chandramouli,  and  P.  R. 

Kamath. 

In:    CONF    701106,    Proceedings    Fifth    Annu; 

Health   Physics  Society   Midyear  Topical  Symp 

Health  Physics  Aspects  of  Nuclear  Facility  Sitinj 

Vol  II,  p  361-371,  November  3-6,  1970. 

Descriptors:  'Nuclear  power  plants,  'Effluent; 
'Radioisotopes,  'Iodine  radioisotopes,  'Falloui 
Measurement,  Surface  waters.  Soil  contamination 
Radioactive  waste,  Radioecology,  Oceans. 
Identifiers:  Radioactivity  release.  Stack,  Deposi 
tion,  Concentration,  India,  Indian  Ocean. 

Tarapur  Atomic  Power  Station  (TAPS)  is  locate, 
about  100  kms  north  of  Bombay  on  the  west  coas 
of  India.  The  two  boiling  water  reactors  of  201 
MWe  capacity  each  were  commissioned  in  Februa 
ry  1969  and  the  commercial  operation  started  ii 
January  1970.  During  the  operation,  the  Powe 
Station  releases  low  level  radioactive  wastes  con 
taining  fission  products  and  activation  products 
The  liquid  radioactive  wastes  are  discharged  to  thi 
sea  along  with  the  hot  condenser  coolant  sea 
waters.  The  gaseous  wastes  are  released  through ; 
I  I  3  m  tall  stack.  It  was  observed  that  70  to  90%  o 
the  total  activity  in  the  radwaste  is  due  ti 
radioiodines.  The  radioiodincs  level  in  the  vanou 
environmental  samples  both  from  sea  and  fron 
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position  on  land  are  given  in  the  paper.  (See  also 

71-13390)  (Houser-NSIC) 

71-13399 


XUMULATION  OF  RADIOCESIUM  IN 
lINBOW  TROUT  VIA  A  NON-FOODCHAIN 
THWAY, 

lorado  State  Univ.,  Fort  Collins. 

F.  Gallegos,  F.  W.  Whicker,  and  T.  E. 

konson. 

Proceedings  of  the  Fifth  Annual  Health  Physics 

:iety    Midyear    Topical    Symposium,    'Health 

psics  Aspects  of  Nuclear  Facility  Siting',  Vol  2 

v  3-6,  1970.  p  477-498,  6  fig,  4  tab,  1 5  ref. 

icriptors:     'Rainbow     trout,     *  Radioisotopes, 

rttom  sediments,  Lakes,  Cesium,  Amphipoda, 

jhnia,   Colorado,   Food    chains,   Food   habits, 

id  webs,  Fallout,  Lake  trout,  Lake  fisheries! 

ter  pollution  effects,  Absorption,  Radioactivity 

:cts. 

itifiers:  Cesium  radioisotopes. 

postulated  that  uptake  of  cesium-137  by  rain- 
I  trout  in  East  Twin  Lake  results  in  large  part 
n  bottom  sediment,  since  0.1  g  (dry  weight)  of 
ment  could  supply  the  cesium  found  in  the  fish 
le  the  cesium  in  the  major  food  organisms  (am- 
>ods  and  daphnia)  is  insufficient.  Furthermore 
as  found  that  60%  of  the  cesium  in  orally  in- 
cd  sediment  was  incorporated  into  the  soft  tis- 
of  the  fish  over  a  96-hour  test  period,  that  sedi- 
t  minerals  were  present  in  trout  stomachs,  and 
ashed  amphipod  samples  contained  no  mineral 
lue.  Cesium- 1 37  levels  in  trout  from  East  Twin 
i  remained  fairly  constant  during  1966-1969, 
jugh  levels  decreased  steadily  in  trout  from 
r  Colorado  mountain  lakes.  (See  also  W71- 
>0)(Bopp-NSIC) 
-13400 


TONIUM   CONCENTRATION   IN   ORGAN- 
S  OF  THE  ATLANTIC  OCEAN, 

ds  Hole  Oceanographic  Institution,  Mass. 

Wong,  J.  C.  Burke,  and  V.  T.  Bowen. 
"ONF.    701106,    Preceedings    Fifth    Annual 
th  Physics  Society,  Midyear  Topical  Symp. 
th  Physics  Aspects  of  Nuclear  Facility  Siting 
II,  p.  529-539,  Nov.  3-6,  1970. 

riptors:  'Environment,  'Fallout,  'Atlantic 
n,  'Water  pollution  effects,  Marine  animals, 
ne  fish,  Marine  Microorganism,  Analytical 
"que,  Comparative  benefits,  Aerosols,  Sedi- 
s,  Sea  water,  Plutonium,  Strontium,  Cesium, 
ifiers:  Concentration,  Comparison. 

environmental  studies  of  radioactive  fallout 
been  focused  on  strontium  90  and  cesium  137 
ise  of  their  long  half-lives  and  biological  sig- 
nce.  Recently,  however,  plutonium  has 
d  some  interest  in  environmental  studies  A 
ES  OF  MARINE  ORGANISMS,  COL- 
rED  ABOUT  Cape  Cod  or  in  the  open  N.  At- 

Ocean,  have  been  analyzed  for  plutonium 
and   for   some   other   fallout   radionuclides. 

data  are  compared  with  those  from  analyses 
irine  aerosols,  sediments  and  sea-water.  The 
s  show  that  Pu-239  has  been  concentrated  in 
tissues  of  each  organism  so  far  examined.  In 
u-239  concentrations  range  from  0.2  to  140 
per  100  kg;  fresh  weight  in  benthic  inver- 
ts from  23  to  140  dpm  per  100  kg;  in  plank- 
am  1 30  to  340  and,  in  Sargasso  weed,  to  1 280 
>er  100  kg.  Pu-239  ratios  to  strontium  90  or 
n  137  are  higher  in  organism  than  in  their  en- 

[>ent.  (See  also  W7 1-1 3390)  (Hauser-NSIC) 
13401 


u  £°^u  701106'  Pro«edings  Fifth  Annual 
Hea  th  Physics  Society  Midyear  Topical  Symp. 
x,  ,  ■  Ph^'„cs  AsPects  of  Nuclear  Facility  Siting, 
Vol.  II,  p.  499-528,  Nov.  3-6,  1 970. 

Descriptors:  'Ecology,  'Ecosystem,  'Environmen- 
tal effects,  'Radioisotopes,  'Fallout,  Pollutant 
Identification,  Water  pollution  sources,  Reactor 
power  plants,  Effluents,  Dispersion,  Distribution 
Deposition  (Sediments),  Aquatic  plants,  Cesium' 
Cobalt,  Manganese,  Fish,  Radioecology,  Path  of 
pollutants,  Food  chain,  Hudson  River. 
Identifiers:  Ingestion,  Critical  nuclide  pathway. 

As  part  of  a  large  scale  ecological  research  pro- 
gram, in  progress  since  1964,  we  have  examined 
the  identity,  abundance,  and  distributions  of  natu- 
ral, fallout,  and  reactor  produced  radionuclides  in 
the      Hudson      River      estuarine      environment 
Radionuclides  investigated  include  isotopes  of  cesi- 
um, cobalt,  and  manganese.  The  Cs-137  content  of 
fish  is  in  part  related  to  the  cumulative  diposition  in 
sediments.  However,  cesium  of  recent  origin  ap- 
pears to  be  more  biologically  available.  Co-60  ac- 
cumulates in  estuarine  sediments  with  limited,  if 
any,  transfer  back  into  aquatic  food  chains.  Mn-54 
deposits  by  sedimentation  in  the  fresh-water  re- 
gions of  the  estuary,  but  leaches  from  sediments 
during  seasonal  salt  water  intrusions.  Sedimentary 
build-up  of  Mn-54  is  limited  by  its  303  day  half-life. 
The   maintenance  of  constant  stable  manganese 
concentrations  by  fish  during  periods  of  highly  vari- 
able aqueous  manganese  concentrations  is  indica- 
tive of  regulated  uptake  and  loss  of  this  element. 
Rooted    quatic    plants    concentrate    all    of    the 
radionuclides  measured  except  tritium  and  are  use- 
ful stationary  integrators  of  aqueous  radioactivity 
levels.    The    most    important    radionuclides   with 
respect  to  exposure  of  man  from  reactor  releases 
appear  to  be  Cs-137  and  Cs-134,  and  the  critial 
pathway  ingestion  of  fish.  It  appears  that  present 
regulations     restricting     the     concentrations     of 
radionuclides  in  cooling  water  effluents  are  more 
than  adequate  for  this  aquatic  environment   (See 
also  W71-1 3390)  Hauser-NSIC) 
W7 1-1 3402 


METAL  TOXICITY  TO  SEWAGE  ORGANISMS, 

For  primary  bibliographic  entry  see  Field  05D 
W71-13404 


HADE   RADIONUCLIDES   IN   THE   HUD- 
tlVER  ESTUARY, 

'ork  Medical  Center,  New  York.  Inst,  of  En- 

lental  Medicine. 

.entsch,  E.  McD.  Wrenn,  J.  Kneip,  and  M 

iud. 


THE  RATE  AND  EXTENT  OF  ALGAL  DECOM- 
POSITION IN  ANAEROBIC  WATERS, 

Kentucky  Univ.,  Lexington. 
Edward  G.  Foree,  and  Perry  L.  McCarty. 
Proceedings,  Industrial  Waste  Conference,  24th 
May  6-8,  1969,  p  13-36,  13  fig,  8  tab,  9  ref. 

Descriptors:  'Algae,  'Laboratory  tests,  'Anaero- 
bic conditions,  Light  intensity,  Eutrophication, 
Nutrients,  'Fermentation,  Toxicity,  Chemical  ox- 
ygen demand.  Hydrogen  ion  concentration,  Tem- 
perature, Proteins,  Carbohydrates,  Lipids, 
Kinetics,  Mathematical  models,  Neutralization, 
'Degradation  (decomposition),  Methane,  Water 
pollution  effects. 
Identifiers:  'Methane  fermentation. 

Algae  cultures  decomposing  under  dark,  anaerobic 
constant  temperature  conditions  were  studied  in 
the  laboratory  to  evaluate  the  effects  of  cell  com- 
position, pH,  temperature,  and  to  detect  any 
changes  in  methane  fermentation  and  sulgate 
reduction.  It  was  determined  that  stabilization  of 
algae  occurred  by  sulfate  reduction  as  long  as 
sulfate  remained  in  solution.  Once  the  sulfate 
supply  was  exhausted,  stabilization  continued 
through  methane  fermentation.  Dark,  anaerobic 
decay  of  algae  was  determined  as:  M—  (Mo-  fMo) 
e-kt..  f  MO,  where  f —  refractory  organic  portion 
having  an  average  value  of  0.40  .0.15  From  1  5  to 
25C,  algal  decomposition  rate  is  temperature  de- 
pendent: k/ko— eck  (T-To),  with  an  expected  Ck 
of  0.055/c.  Protein,  carbohydrate  and  lipid  con- 
tents of  algae  can  be  reliably  calculated  as  a  func- 
tion of  nitrogen  content  and  COD  to  volatile  solids 
ratio  of  the  cells.  (Lowry-Texas) 
W71-13413 


Effects  of  Pollution— Group  5C 

BIOLOGICAL  DENITRIFICATION  OF  WASTE- 
WATERS BY  ADDITION  OF  ORGANIC 
MATERIALS, 

Stanford  Univ.,  Calif. 

For  primary  bibliographic  entry  see  Field  05D 

W71-13431 


URBANIZATION   AND  SEDIMENTATION   -  A 
BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water    Resources    Scientific    Information 

Center. 

For  primary  bibliographic  entry  see  Field  02J 

W71-I3432 


STREET  SALTING  -  URBAN  WATER  QUALITY 
WORKSHOP. 

For  primary  bibliographic  entry  see  Field  05  B 
W71-13433 


ENVUIONMENTAL    IMPACT    OF    HIGHWAY 
DEICING, 

Environmental   Protection   Agency,   Edison    NJ 

Water  Quality  Lab. 

For  primary  bibliographic  entry  see  Field  05  B 

W71-13434 


THE  EFFECT  OF  HIGHWAY  SALT  ON  WATER 
QUALITY  IN  SELECTED  MAINE  RIVERS, 

Marine  Univ.,  Orono.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  05B 
W71-13435 


ROAD  SALT  AS  AN  URBAN  TRACER, 

Lamont-Doherty         Geological  Observatory 

Palisades,  N.Y. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13436 


EFFECTS  OF  ROAD  SALT  ON  A  VERMONT 
STREAM, 

New     England     Watershed     Research     Center, 

Burlington,  Vt. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13438 


STREET  SALTING  AND  WATER  QUALITY  IN 
MEADOWBROOK,  SYRACUSE,  NEW  YORK, 

State    Univ.    of   New    York,   Syracuse.    Coll.'  of 

Forestry. 

For  primary  bibliographic  entry  see  Field  05  B 

W71-13439 


ROAD  SALT  AS  A  POLLUTING  ELEMENT, 

Bureau    of   Sport    Fisheries    and    Wildlife,    Fort 

Snelling,  Minn. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13440 


EFFECT  OF  URBAN  SALT  RUNOFF  ON  LAKE 
STRATIFICATION, 

State  Univ.,  of  New  York  Coll.  at  Oswego.  Lake 

Ontario  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13441 


OCCURRENCE  OF  PHOSPHORUS  AND 
NITROGEN  IN  SALT  CREEK  AT  LINCOLN 
NEBRASKA, 

Geological  Survey,  Lincoln,  Nebr. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13466 


TESTING  THE  TOXICITY  OF  EFFLUENTS  TO 
FISH, 

Water  Pollution   Research  Lab.,  Stevenage   (En- 
gland). 
J.  S.  Alabaster. 
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(Water  Pollution  Research  Laboratory  Reprint 
No.  595 )  Chemistry  and  Industry,  p  759-764,  1970, 
6p,  5  fig,  3  tab,  lOref. 

Descriptors.  Test  procedures,  *Toxicity,  'Sewage 
effluents,  *Trout,  Water  pollution  effects,  Fish,  Ef- 
fluents, Bioassay.  _  _ 
Identifiers.  'Harlequins,  'Effluent  toxicity,  LC-50. 

(n  the  appendix  to  the  Ministry  of  Housing  and 
^ocal  Government  Circular  No.8/54  it  was  en- 
visaged that  a  satisfactory  standard  test  would  be 
developed  to  measure  the  toxicity  to  fish  of  ef- 
fluents discharged  to  rivers.  A  review  of  the  tests 
developed  to  date  by  the  Ministry,  the  Trent  River 
Authority  and  the  Water  Pollution  Control 
Research  Laboratory  indicates  a  general  correla- 
tion of  results  in  some  instances.  The  possibility  of 
unknown  substances  in  samples  and  variable  condi- 
tions of  such  tests  renders  too  close  a  correlation 
improbable.  The  Carter  'rapid  bioassay'  method  of 
determining  toxicity  of  surface  waters  to  fish  is 
discussed  and  results  using  trout  and  harlequins  are 
compared.  A  review  of  test  data  from  various 
sources  indicates  that  it  is  unlikely  that  a  single 
universally  applicable  fraction  of  an  LC-50  at  48  h. 
will  reliably  guarantee  the  presence  of  fish  in  the 
water  sampled.  Such  a  fraction  of  the  LC-50  at  48 
h.  can  be  determined  for  each  effluent  based  on 
long  term  laboratory  tests  coupled  with  field  obser- 
vations, and  it  is  probable  that  this  fraction  will  fall 
within  the  range  of  0.1  and  1.0.  (Goessling-Texas) 
W71-13537 


KENDALL  V.  SHARP  (DAMAGE  RESULTING 
FROM  POLLUTION  OF  STREAM  AND 
GROUNDWATER  AS  A  RESULT  OF  LUMBER 
MILL  OPERATIONS). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13539 


THE  ACUTE  LETHAL  TOXICITY  TO  RAIN- 
BOW TROUT  OF  MIXTURES  OF  COPPER, 
PHENOL,  ZINC  AND  NICKEL, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

V.  M.  Brown,  and  R.  A.  Dalton. 
Journal  of  Fish  Biology,  Vol  2 ,  p  2 1 1  -2 1 6,  1 970  ,  2 
fig,   2    tab,    1  1    ref.    (Water    Pollution    Research 
Laboratory  Reprint  597). 

Descriptors:    Water   pollution   effects,    'Toxicity, 
'Copper,  'Phenols,  Fishkill,  Poison,  'Lethal  limit, 
'Rainbow  trout.  Trout. 
Identifiers.  'Nickel,  'Zinc,  Acute  toxicity. 

In  assessing  the  effects  of  pollution  on  fish,  con- 
sideration must  be  given  to  the  circumstances  in 
which  a  number  of  chemical  poisons  are  present 
simultaneously.  The  acute  lethal  toxicities  to  rain- 
bow trout,  Salmo  gairdneri  Richardson,  of  mixtures 
of  copper  and  phenol,  of  copper,  zinc  and  phenol, 
and  of  copper,  zinc  and  nickel,  over  an  exposure 
period  of  48  hours  were  determined.  Tests  were 
conducted  in  the  laboratory  using  Perspex  aquaria 
each  with  40  liters  of  solution.  The  concentrations 
selected  for  testing  were  such  that  each  poison 
theoretically  contributed  equally  to  the  toxicity  of 
the  mixture.  It  was  found  that  the  toxicities  of  thee 
mixtures  could  be  adequately  predicted  by  summa- 
tion of  the  fractional  toxicities  of  the  particular 
poisons  which  were  present.  (Goessling-Texas) 
W7I-I3540 


A  REVIEW  OF  LITERATURE  ON  INORGANIC 
NITROGEN  METABOLISM  IN  MICROORGAN- 
ISMS, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland) 

H  A  Painter. 
Water  Research,  Vol  4,  p  393-450,  1970.  276  ref. 

Descriptors:       'Microorganisms,       'Metabolism, 
•Nitrogen  compounds,  Nitrogen  cycle,  Inhibition, 
Growth  rates.  Nitrogen,  Microbiology,  'Reviews, 
•Bibliographies,  Water  pollution  effects. 
Identifiers  Autotrophs,  Hetcrotrophs. 


All  biological  growth  processes  require  nitrogen  in 
some  form  or  other  for  the  synthesis  of  cellular 
proteins  and  nucleic  acids.  Microorganisms  can 
utilize  a  range  of  nitrogen  compounds  for  these 
syntheses.  A  review  of  the  literature  on 
microbiological  changes  involving  inorganic 
nitrogen  was  undertaken  and  the  known  essential 
characteristics  of  the  identifiable  processes  have 
been  listed.  The  nutritional  requirements,  espe- 
cially for  oxygen,  of  the  organisms  involved  have 
been  described  in  detail,  as  have  methods  for  in- 
hibition. Quantitative  kinetic  and  energy  data  have 
been  included.  Suggested  pathways  and 
mechanisms  are  described  only  where  they  indicate 
possible  intermediates  that  can  be  found  in  natural 
habitats.  Events  involving  inorganic  nitrogen  in  pu- 
rification processes  have  been  described  and 
discussed  in  light  of  what  is  known  about  various 
nitrogen  transformations  considered  in  isolation. 
The  review  revealed  a  complex  situation  which  can 
be  used  only  as  a  guide  as  to  which  changes  involv- 
ing nitrogen  will  occur  in  a  given  situation.  There 
are  still  gaps  in  the  knowledge  of  the  processes. 
Suggestions  are  put  forward  for  further  investiga- 
tions. (Goessling-Texas) 
W71-I3541 


KINETIC  ASSESSMENT  OF  ALGAL  GROWTH, 

California  Univ.,  Berkeley. 

E.  A.  Pearson,  E.  J.  Middlebrooks,  M.  Tunzi,  A. 

Adinarayana,  and  P.  H.  McGauhey. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol67,No  107,  p  5-14,  1971.  8  fig,  5  tab,  9  ref. 

Descriptors:  Kinetics,  'Biological  treatment, 
Plankton,  'Eutrophication,  'Nutrients,  Microor- 
ganisms, Effluent,  Biochemical  oxygen  demand, 
Saturation,  Oxygen,  Metabolism,  Nitrogen, 
Phosphorous,  'Algal  control,  California. 
Identifiers.  'Algal  growth,  'LakeTahoe  (Calif). 

It  is  well  known  that  nutrients  such  as  nitrogen  and 
phosphorus  are  required  for  algal  metabolism. 
However,  the  question  remains,  is  nitrogen  or 
phosphorus  usually  or  frequently  limiting  the 
growth  rate  or  standing  stock  in  most  receiving 
waters.  To  effectively  control  the  rate  of  eutrophi- 
cation of  our  natural  waters,  this  question  must  be 
answered.  It  is  not  enough  to  remove  nitrogen  and 
phosphorus  from  wastewaters  in  hopes  of  reducing 
the  growth  rate  or  standing  stock  of  plankton  in 
waters  concerned.  There  is  an  urgent  need  to 
develop  methods  or  techniques  for  assessing  the 
biostimulatory  character  of  waste  effluents,  natural 
runoff,  etc.,  estimating  the  level  of  consequences 
one  might  expect  for  a  given  level  of  rate-limiting 
nutrient  or  substance.  In  no  single  case  is  this  need 
more  urgent  than  in  the  case  of  Lake  Tahoe. 
Although  action  to  remove  sewage  effluents  from 
the  basin  is  well  underway,  human  activity  in  the 
area  is  rapidly  increasing  and  it  is  not  known 
whether  other  inputs  to  the  Lake  should  be  con- 
trolled to  limit  the  rate  of  eutrophication  or  en- 
richment of  the  Lake.  A  laboratory  method  of 
evaluating  the  capacity  of  aquatic  environments  to 
grow  algae  is  definitely  needed.  (Gutierrez-Texas) 
W71-13553 


TOXIC  FACTORS  IN  ENZYMES  USED  IN 
LAUNDRY  PRODUCTS, 

Rockefeller  Univ.,  New  York. 

R.  Dubos. 

Science,  Vol   173,  No  3993,  p  259-260,  July  16, 

1971.  2  tab,  I  ref. 

Descriptors:  'Enzymes,  'Inhibitors,  'Detergents, 
'Water  softening.  Animal  physiology,  Biochemis- 
try, Water  pollution  sources.  Toxins,  Toxicity, 
Water  pollution  effects,  Human  pathology. 
Identifiers:  'Laundry  products,  'Autolyzates. 
Bacillus  subtillis. 

Findings  are  presented  of  a  study  focused  on  cer- 
tain bacterial  constituents  and  metabolites  which 
accompany  the  enzymes  in  laundry  products; 
biological  activities  render  them  potentially  dan 
gcrous.  Tests  weie  carried  out  with  22  different  en- 
zyme preparations,  free  of  detergents.  Profound 


differences  observed  among  the  various  prepai 
tions  probably  have  their  origin  in  the  char, 
teristic  of  the  bacterial  strains  of  Bacillus  subti 
from  which  they  were  prepared.  Autolyzates 
Bacillus  subtilis  used  as  enzymes  in  launc 
products  contain  several  potentially  toxic  si 
stances.  (Lang-USGS) 
W71-13604 


GROSS  PHYSICAL  AND  BIOLOGICAL  t 
FECTS  OF  OVERBOARD  SPOIL  DLSPOSAL 
UPPER  CHESAPEAKE  BAY, 

Chesapeake  Biological  Lab.  Solomons,  Md. 
L.  E.  Cronin. 

National  Resources  Institute  Special  Report  No. 
66  p.  65  fig,  35  tab,  84  ref 

Descriptors:  'Dredging,  'Channel  improveme 
'Water  resources,  'Land  resources,  'Aqua 
habitats,  'Ecosystems,  'Geologic  investigate 
'Biological  communities,  Hydrograpl 

Phytoplankton,  Benthos,  Larvae,  Fish  populatii. 
Fish  behavior,  Fish  migration.  Striped  bass,  Fi 
kill,  Salinity,  Sedimentation,  Bottom  flora,  Bott' 
fauna,  Zooplankton,  Spawning,  Mollusks,  Wa 
pollution  effects. 

Identifiers:  'Overboard  spoil  disposal,  Fish  eg 
Upper  Chespeake  Bay,  Delaware  Canal,  Ti 
hydraulics.  Spoil  disposal  effects,  Nutrier 
Chlorophyll  concentrations,  Species  diversity. 

Enlargement   of  the   Chesapeake   and   Delaw; 
Canal    and    its    approaches    required    that   lar 
volumes  of  bottom  material  be  removed  from  ch; 
nel  areas  and  relocated.  Officials  of  the  State 
Maryland  noted  that  the  proposed  area  of  dredg 
and  dumping  is  of  enormous  importance  to 
aquatic  resources  of  the  Chesapeake  Bay,  and 
pressed  concern  about  the  possibility  of  damage 
these  resources.  As  a  result,  a  program  of  field  s 
dies  was  undertaken  in  specified  areas  of  the  Up| 
Chesapeake  Bay  before,  during,  and  after  dredg 
and  overboard  disposal.  The  projects  undertat 
as  a  part  of  the  program  investigate  the  norr 
fauna  and  flora  of  the  area,  determine  the  gr 
benefits     or     damage     from     dredging,    prov 
background  for  future  quantitative  studies  of 
effects,  and  conduct  specialized  geological  analy 
on  samples  provided  by  the  U.S.  Army  Corps 
Engineers.  (Currer-PAl) 
W71-13721 


OLYMPIA  OYSTER  CO.  V.  RAYONIER,  Ir 
(ACTION  FOR  DAMAGES  FROM  WATER  P( 
LUTION  DISMISSED  FOR  FAILURE  TO  SHf 
VIOLATION  OF  PERMIT). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13722 


REPORT  OF  THE  FAO  TECHNICAL  C( 
FERENCE  ON  MARINE  POLLUTION  AND  I 
EFFECTS  ON  LIVING  RESOURCES  AND  FI! 
ING. 

Food  and  Agriculture  Organization  (UN),  N 
York.  Fishery  Resources  Div. 

FAO  Fisheries  Reports,  No.  99,  FIRM/R99  (E. 
Rome,  Italy,  9- 1 8  December  1 970.  188  p.  132  re 

Descriptors:  'Pollution  abatement,  'Water  po 
tion  effects,  'Water  pollution  sources,  »Fisher 
Oil    wastes,    Fish    reproduction,   Waste   dispo 
Marine  microorganisms,  Sedimentation,  Algae, 
vertebrates,     Radiation,     Ecosystems,    Estuar . 
Coral,  Reefs,  Water  resources.  Systems  anal) 
Waste     treatment.     Air     pollution,     LegislaH . 
Benthic  flora,  Forecasting,  Larvae,  Lagoons,  Dl 
Enzymes,     Mollusks,     Nutrients,     Radioisoloi 
Viruses,  Sewage,  Eutrophication,  Toxicity.  Li  I 
aspects,  Phytoplankton. 

The  FAO  Technical  Conference  included  in  pn 
pie  the  consideration  of  all  types  of  pollutants,  ft  i 
whatever  source,  and  in  all  sea  areas  with  rcferc  I 
to  the  Conference's  definition  of  'Marine  Pcy 
tion.'  General  objectives  were  to  concentrate 
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e  place  as  much  as  possible  of  world-wide 
owledge  of  marine  pollution,  to  consider  ways  of 
•venting  pollution  in  marine  waters,  to  focus  at- 
ition  on  scientific  problems  where  international 
jperation  was  imperative,  and  to  provide  scien- 
c  and  technical  guidelines  for  the  international 
ltrol  of  marine  pollution.  (Currer-PAI) 
M-13723 


FE  AND  DEATH  OF  THE  SALT  MARSH, 

>ods  Hole  Oceanographic  Institution,  Mass. 
r  primary  bibliographic  entry  see  Field  02L. 
'1-13724 


L  POLLUTION  ON  WAKE  ISLAND  FROM 
E  TANKER  R  C  STONER, 

tional    Marine    Fisheries    Service,    Honolulu, 
*aii.  Area  Fishery  Research  Center, 
vt.  Gooding. 

ited  States  Department  of  Commerce,  National 
;anic  and  Atmospheric  Administration,  Na- 
tal Marine  Fisheries  Service,  1971  Special 
sntific  Report  -  Fisheries  No.  63,  12  p,  8  fig,  2 

icriptors:  *Oil  wastes,  "Water  pollution  effects, 
shkill,  Invertebrates,  *  Lethal  limit, 
ntifiers:   *Oil  spills,   *Reef  fishes,   Fuel  spills, 
:f  contamination,  Kill  estimation,  Lethal  effects. 

September  6,  1967,  the  tanker  R.  C.  Stoner 
ndered  on  the  reef  just  off  the  harbor  entrance 
iVake  Island.  During  the  following  10  days  the 
sel's  cargo  of  over  six  million  gallons  of  high  oc- 
:  aviation  gasoline,  aviation  jet  fuel,  aviation 
)ine  fuel,  diesel  oil,  and  Bunker  C.  Black  oil  was 
led  along  the  southern  coast  of  the  island.  A 
re  and  underwater  survey  of  the  coastline 
wed  that  an  estimated  2,500  kg  of  inshore  reef 
es  were  killed;  numerous  other  fish  and  inver- 
ses were  probably  killed.  Evidence  indicates 
it  of  the  kill  occurred  on  the  shallow  reef  flat. 
rrer-PAI) 
1-13725 


fECTS    OF    ORGANIC    ENRICHMENT    ON 
*THIC  FAUNA  IN  A  TIDAL  RIVER, 

theon  Environmental  Research  Lab.,  New  Lon- 

.Conn 

L.  Zemaitis  and  G.  V.  Cox. 

Marine  Technology  Society  7th  Annual  Con- 

nce,  August  16-18,  1971,  Washington,  DC,  p 

-638.  3  fig,  3  tab,  10  ref. 

criptors:  *Biochemical  oxygen  demand, 
tuaries,  *Benthic  fauna,  "Organic  wastes, 
hematical  models.  Waste  disposal,  On-site  in- 
igations,  Water  pollution  effects. 
itifiers:  *Limnodrilus  cervix,  "Organic  en- 
ment,  *  Aquatic  Oligochaeta,  Delaware  Estua- 
reeding  habits,  Polymers,  Waste  discharge  anal- 


Delaware  Estuary  receives  organic  enrichment 
l  overtaxed  waste-treatment  plants,  combined- 
^r  overflows,  and  direct  discharges  from  indus- 
sources.  Benthic  invertebrates  of  the 
ware,  mainly  Limnodrilus  cervix,  reflect  or- 
c  enrichment  by  their  distribution  and 
idance.  Aquatic  Oligochaeta  are  responsible 
secondary  pollution  in  the  estuary  due  to  their 
ment  recycling  habits.  The  worms  release  or- 
es trapped  in  sediment  by  feeding  activities, 
dissolve  relatively  inert  polymers  which  then 
t  a  BOD  in  the  water.  This  BOD  is  not  esti- 
:d  in  river  water  samples  or  in  waste  discharge 
yscs,  and  mathematical  modeling  of  estuary 
:ms  would  neglect  significant  real  BOD  if  this 
hie  community  were  ignored.  (Currer-PAI) 
-13737 


OMATED  PRIMARY  PRODUCTIVITY  IN- 
UMENT, 

pherics,  Inc;  Rockville,  Md. 

primary  bibliographic  entry  see  Field  07B. 

-13741 


THE  THREAT  OF  OIL  POLLUTION  TO 
NORTH  SCOTTISH  SEABIRD  COLONIES, 

Aberdeen  Univ.  (Scotland).  Seabird  Group. 

W.  R.  P.  Bourne  and  L.  Johnston. 

Marine  Pollution  Bulletin,  Vol  2,  No  8    August 

1971,  pi  17-1 19.  2  fig,  1  tab,  5  ref. 

Descriptors:  "Oil  wastes,  *Water  pollution  effects, 
*  Water  birds,  Nests. 

Identifiers:  *Breeding  colonies,  Scotland,  Guil- 
lemots, Kittiwakes,  Fulmars,  Puffins,  Razorbills, 
Oil  pollution. 

A  report  is  made  of  the  oil  pollution  incident  in 
northern  Scotland  in  which  1,200  dead  birds, 
mainly  guillemots,  were  found.  It  is  recommended 
that,  with  the  increasing  likelihood  of  oil  pollution 
in  this  area,  the  seabird  communities  will  need  to 
be  watched  and  protected  all  year  round.  (Cun-er- 
PAI) 
W71-13742 


OWENS  V.  UNITED  STATES  (LIABILITY  OF 
UNITED  STATES  FOR  NEGLIGENT  APPLICA- 
TION OF  INSECTICIDE,  POLLUTING  POND 
OF  ADJACENT  LANDOWNER). 

For  primary  bibliographic  entry  see  Field  06E 
W71-13745 


THE  KENT  COAST  IN  1970, 

British    Museum    London    (England).    Dept.    of 

Botany. 

I.  Tittley. 

Marine  Pollution  Bulletin,  Vol  2,  No  8,  August 

1 971,  pi  20- 122.  3  fig,  22  ref. 

Descriptors:  *Water  pollution  effects,  *Data  col- 
lections, Algae,  Ecotypes,  Industrial  plants,  Indus- 
trial wastes,  Oil  wastes,  Estuaries,  Monitoring. 
Identifiers:  *Kent  coast,  Industrial  expansion,  Isle 
of  Thanet,  Medwell  Estuary. 

A  pollution  record  is  compiled  for  the  Kent  coast. 
The  effects  of  coast  'protection'  on  the  cliff  flora 
and  the  problems  of  industrial  expansion  on  the 
Medway  are  described.  (Currer-PAI) 
W71-13746 


SCIENTIFIC    ASPECTS    OF    THE    OIL    SPILL 
PROBLEM, 

Woods    Hole    Oceanographic    Institution,    Mass. 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13760 


EFFECTS      ON      FISHERIES      AND      THEIR 
EVALUATION, 

Ministry  of  Agriculture,  Fisheries,  and  Food,  Lon- 
don (England). 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13761 


OIL  POLLUTION  AND  SEABIRDS, 

Nature  Conservancy,   Abbots  Ripton   (England). 

Monks  Wood  Experimental  Station. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-13762 


EVIDENCE  OF  HYPERPLASIA  IN  AN 
ESTUARINE  BRYOZOAN  ATTRIBUTABLE  TO 
COAL  TAR  DERIVATIVES, 

National    Museum    of   Natural    Sciences,   Ottawa 

(Ontario). 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13763 


THE  BIOLOGICAL  PROBLEMS  OF  THE 
STRUGGLE  AGAINST  HYDROCARBONS  BY 
COUNTERMEASURES,  LE  PROBLEME 
BIOLOGIQUE  DE  LA  LUTTE  CONTRE  LES 
HYDROCARBURES  PAR  TENSIOACTIFE, 
Institut  Royal  des  Sciences  Naturelles  de  Belgique, 
Brussels. 
For  primary  bibliographic  entry  see  Field  05G. 


W71-13769 


SOUTHERN  WORKERS  REPORT  RESEARCH, 

W.M.Smith. 

Poultry  Digest,  March  1971,  p  136-137. 

Descriptors:  "Eggs,  "Effects,  "Poultry,  "Farm 
wastes,  DDT,  Phosphorus,  Proteins,  Confinement 
pens,  Oysters,  Calcium,  Feeds,  Amino  acids. 
Wheat,  Sodium. 

Identifiers:  *Egg  shells,  Egg  quality,  Egg  produc- 
tion. Albumen,  Chicken  housing,  Cow  manure. 

The  text  gives  summaries  of  papers  presented  at  a 
recent  meeting  of  the  Association  of  Southern 
Agricultural  Workers  at  Jacksonville,  Florida. 
Lighting  eggs  during  incubation  may  hasten  their 
hatching.  Egg  production  drops  after  six  weeks  of 
feeding  DDT  at  1 200  ppm;  shell  thickness  and  shell 
weight  are  reduced  about  10%.  Wire-floor-reared 
pullets  were  heavier  at  4  and  20  weeks,  laid  better, 
and  lived  better  than  those  raised  on  litter.  Oyster 
shell  strengthens  egg  shells.  Caged  hens  require 
more  sodium  in  the  ration  than  do  those  on  litter. 
(Hazen-Iowa  State) 
W71-13790 


GROWTH  INHIBITORS  PRODUCED  BY  THE 
GREEN  ALGAE  (VOLVOCACEAE), 

Kentucky  Univ.,  Lexington.  Dept.  of  Botany. 
D.  O.  Harris. 

Archiv  fur  Mikrobiologie,  Vol  76,  p  47-50,  1 97 1  2 
tab,  9  ref.  OWRR  A-0 1 8-K Y  ( 1 ). 

Descriptors:  "Chlorophyta,  "Inhibitors,  Algal  con- 
trol, Plant  growth  regulators,  Plankton,  Cultures, 
Water  pollution  effects. 

Identifiers:  Heteroinhibitors,  Autoinhibitors,  Vol- 
vocaceae,  Pandorina  morum,  Platydorina  caudata, 
Eudorinacalifornica,  Eudorina  illinoisensis. 

Cells  of  12  strains  of  Volvocaceae  green  algae  were 
removed  by  filtration  from  the  nutrient  medium 
after  21  day  growth.  The  cell-free  media  were  in- 
oculated with  test  genera  and  incubated  for  14 
days.  The  growth  inhibitory  effect  was  determined 
on  the  basis  of  optical  density  of  Millipore-filtered 
and  autoclaved  cultures.  Culture  filtrates  of  Pan- 
dorina morum,  Volvulina  pringsheimii  and  Eu- 
dorina californica  were  inhibitory  to  most  members 
of  the  family.  A  hope  is  expressed  that  these  natural 
inhibitory  substances  will  eventually  serve  to  con- 
trol the  undesirable  growth  of  algae  in  water  basins. 
(Wilde-Wisconsin) 
W7I-13793 


ADENOSINE  TRIPHOSPHATE  CONTENT  OF 
SELENASTRUM  CAPRICORNUTUM, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science; 

and  Wisconsin  Univ.,  Madison.  Water  Chemistry 

Lab. 

C.  C.  Lee,  R.  F.  Harris,  J.  K  Syers,  and  D.  E. 

Armstrong. 

Applied  Microbiology,  Vol  21,  No  5,  p  957-958 

1971.  1  tab,  6  ref. 

Descriptors:  "Trophic  levels,  "Bioassay, 
Phosphorus,  Nutrients,  Measurement,  Bacteria,  Al- 
gae, Eutrophication,  Data  collections.  Test 
procedures.  Cycling  nutrients.  Analytical 
techniques,  Water  pollution  effects,  Pollutant 
identification. 

Identifiers:  "Adenosine  triphosphate,  "Selenas- 
trum  capricornutum. 

To  quantify  the  living  biomass  of  heterogeneous 
microbial  populations  in  seeking  accurate  evalua- 
tion and  eventual  understanding  and  control  of 
nutrient  cycles  and  other  environmental 
phenomena  mediated  by  micro-organisms,  a  study 
was  made  of  adenosine  triphosphate  as  a  parameter 
of  living  microbial  biomass.  The  potential  of  ATP 
as  a  parameter  depends  on  the  assumption  that 
ATP  is  present  in  a  relatively  constant  or  predicta- 
ble amount  in  diverse  microorganisms.  Sclenas- 
trum  capricornutum  was  chosen  as  test  organism 
for      bioassay;      its      unicellular      characteristics 
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facilitated  accurate  measurement  of  viable  and 
total  algal  cells  for  critical  evaluation  of  ATP-living 
biomass  relationships.  Based  on  the  use  of  the  4- 
day  biomass  values  as  valid  reflections  of  living 
biomass,  S  capricornutum  contained  3.4,  3.1  and 
1.4  micrograms  of  ATP/mg  (dry  weight)  of  living 
biomass  under  phosphorus-rich,  balanced,  and 
phosphorus-deficient  conditions,  respectively.  The 
effect  of  growth  stage  on  ATP  cell  content  was  ap- 
parently much  less  pronounced  for  S  capricornu- 
tum than  for  bacteria.  These  data  tend  to  support 
the  potential  of  ATP  measurements  for  providing 
valid  approximations  of  fluctuations  in  living 
microbial  biomass  in  surface  waters  where  algae 
are  major  contributors  to  the  total  microbial  popu- 
lation. (Jones-Wisconsin) 
W71-13794 


EFFECT  OF  SELECTED  FACTORS  ON  PESTI- 
CIDE SORPTION  AND  DESORPTION  IN  THE 
AQUATIC  SYSTEM, 

Missouri  Univ.,  Rolla.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-13800 


THE  UPTAKE  AND  CONCENTRATION  OF 
FLUORIDE  BY  THE  BLUE  CRAB,  CAL- 
LINECTES  SAPIDUS, 

Radford  Coll.,  Va.  Dept.  of  Biology. 

D.  J.  Moore. 

Chesapeake  Science,  Vol  12,  No  1,  p  1-13,  March 

1971.  11  fig,  3  tab,  28  ref.  OWRR  B -004-NC(10). 

Descriptors:  *  Fluorides,  'Public  health,  *Crabs, 
♦Water  pollution  effects,  *Mine  wastes,  'Absorp- 
tion,  *  Self-purification,  Inorganic  compounds, 
Fluorine,  Bioindicators,  Water  pollution  sources, 
Commercial  shellfish,  Crustaceans,  Invertebrates, 
Chemical  wastes,  Bioassay,  Lethal  limit,  Re- 
sistance, Shellfish. 
Identifiers:  Human  food,  Callinectes  sp. 

The  influence  of  a  phosphate  mine  was  studied 
which  releases  substantial  quantities  of  fluorides 
into  the  marine  environment.  Blue  crabs  (Cal- 
linectes sapidus)  were  challenged  in  static  bioassay 
with  graded  concentrations  of  NaF.  Increasing 
fluoride  concentration  caused  more  pronounced 
decreases  in  growth,  as  indicated  by  carapace 
width.  At  experimental  NaF  concentrations,  theex- 
oskeleton,  gill,  hepatophancreas  and  muscle  all  ac- 
cumulated significant  amounts  of  the  pollutant. 
Depuration  of  these  tissues  occurred  within  30  days 
in  fluoride-free  water.  At  20  ppm  NaF,  crab  muscle 
accumulated  12.5  pp,  (wet  weight)  or  50  ppm  (dry 
weight),  which  may  indicate  a  potential  hazard  to 
man,  the  potential  consumer.  (LeGore-Washing- 
ton) 
W71-13802 


FIELD  CROP  IRRIGATION  WITH  OXIDATION 
POND  EFFLUENT, 

Mississippi  State  Univ.,  State  College.  Dept.  of 
Agricultural  and  Biological  Engineering;  and  Mis- 
sissippi Agricultural  and  Forestry  Experiment  Sta- 
tion. 

J.  B.  Allen,  and  J.  C.  McWhorter. 
Available  from  the  National  Technical  Information 
Service  as  PB-203  424,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  American  Society  of  Agricultural 
Engineers,  Paper  No  71-246.  29  p,  10  tab,  8  fig,  12 
ref.  OWRR  A-040-MISS  (3). 

Descriptors:  'Oxidation  lagoons,  *  Biochemical  ox- 
ygen demands,  Furrow  irrigation,  Rainfall,  Wheat, 
Soybeans,  Sudangrass,  Clovers,  Alfalfa,  Mississippi 
crop  yield,  Nutrient  requirements,  Nitrogen,  'Ir- 
rigation efficiency,  'Water  reuse. 
Identifiers:  Test  plot,  Coliform  density. 

The  purpose  of  this  18-month  study  was  to  in- 
vestigate the  use  of  oxidation  pond  effluent  for  the 
irrigation  of  wheat,  soybeans,  sudax,  alfalfa,  and 
sweet  clover  in  Mississippi.  The  study  was  con- 
ducted at  the  Agricultural  and  Biological  Engineer- 
ing Farm  using  effluent  from  a  2/3  acre  oxidation 


pond  located  at  the  farm.  All  plots  were  furrow  ir- 
rigated. Three  irrigation  treatments  were  used;  ir- 
rigation with  effluent,  conventional  irrigation,  and 
no  irrigation.  A  total  of  23.8  inches  of  irrigation 
water  was  applied  during  the  period  from  May  1  3, 
1969  to  October  29,  1970.  The  observed  rainfall 
during  this  period  was  8 1 .95  inches,  and  the  total  of 
rainfall  plus  irrigation  was  105.8  inches.  At  various 
times  during  the  first  growing  season,  samples  of 
the  effluent  from  the  oxidation  pond,  the  ground 
water  beneath  the  plots,  and  stream  flow  from 
nearly  sampling  locations  were  collected  for  bac- 
teriological and  chemical  analysis.  The  yield 
responses  to  both  types  of  irrigation  were  small, 
probably  because  of  a  high  ground  water  table  at 
the  plot  location.  There  were  no  large  yield  respon- 
ses resulting  from  the  nutrients  contained  in  the  ox- 
idation pond  effluent.  These  nutrients  were  not  suf- 
ficient to  maintain  a  high  level  of  crop  production. 
(Bundy-Iowa  State) 
W71-13807 


WATERSHED      ANALYSIS      RELATING      TO 
EUTROPHICATION  OF  LAKE  MICHIGAN, 

Michigan  State  Univ.,  E.  Lansing.  Inst,  of  Water 

Research. 

M.  E.  Stephenson,  and  J.  R.  Waybrant. 

Available  from  the  National  Technical  Information 

Service  as  PB-203  425,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Technical  Report  No  1 1 ,  February 

1971.   118  p,  11  fig,  6  tab,  48  ref,  13  append. 

OWRRA-023-MICH(1). 

Descriptors:  'Watersheds  (Basins),  'Lake  basins, 
'River  basins,  'Eutrophication,  'Lake  Michigan, 
Lakes,  Agricultural  watersheds,  Water  quality, 
'Phosphorous,  Nitrogen,  Michigan,  Water  tem- 
perature, Nutrients,  Water  pollution  effects. 
Identifiers:  'Nitrate-nitrogen  levels,  'Grand  River 
basin  (Mich),  'Watershed  runoff. 

The  influence  of  municipal  and  agricultural  prac- 
tices on  stream  water  quality  in  the  Grand  River 
Basin  was  examined  in  terms  of  the  resulting 
phosphorus  and  nitrogen  inputs  to  Lake  Michigan. 
Phosphorus  and  nitrogen  concentrations  in  the 
Grand  River  watershed  indicated  that  nitrate- 
nitrogen  fluctuated  significantly  with  changes  in 
temperature  and  photoperiod,  while  total 
phosphorus  concentrations  were  not  influenced  by 
these  indexes  of  biological  activity.  A  study  of 
nutrient  concentrations  in  runoff  from  watersheds 
of  predominantly  urban,  natural,  or  agricultural 
land  usages  indicated  significant  differences:  ( 1 ) 
the  natural  watershed  runoff  contained  less  nitrate- 
nitrogen  than  did  runoff  from  either  the  urbanized 
or  agricultural  watersheds;  (2)  urbanized  land  ru- 
noff contained  far  greater  concentrations  of 
phosphorus  than  did  runoff  from  either  natural  or 
agricultural  watersheds  and  (3)  natural  and 
agricultural  land  runoff  did  not  contain  signifi- 
cantly different  concentrations  of  total  phosphorus. 
General  observations  of  nutrient  fluctuations  in  the 
Grande  River  system  indicated  evidence  of  possible 
nitrogen-limitation  during  the  period  of  surveil- 
lance. 
W7I-13808 


EFFECT  OF  LOW  pH  ON  THE  SURVIVAL  AND 
EMERGENCE  OF  AQUATIC  INSECTS, 

Environmental  Protection  Agency,  Duluth,  Minn. 

National  Water  Quality  Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I38I5 


APPRAISAL  OF  CHEMICAL  AND  BIOLOGI- 
CAL CONDITIONS  OF  LAKE  OKEECHOBEE, 
FLORIDA,  1969-70, 

Geological  Survey,  Tallahassee,  Fla. 

For  primary  bibliographic  entry  see  Field  02H. 

W7I-I3849 
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WATER  QUALITY  CRITERIA  FOR  ELRC 
FRESHWATER  FISH  -  EXTREME  pH  VA 
AND  INLAND  FISHERIES, 

Food  and  Agriculture  Organization  of  the  Un : 

Nations,  Rome  (Italy).  European  Inland  Fisbn 

Advisory  Commission. 

R.  Lloyd,  P.  DoudorofT,  W.  A.  Spoor,  and  A 

Coche. 

Water  Research,  Vol  3,  p  593-61  I ,  August  196 

tab,  75  ref. 

Descriptors:  Water  quality,  "Freshwater  fish,  I 
'Standards,  'Acidity,  'Alkalinity,  Environm: 
Water  pollution  effects,  'Hydrogen  ion  concer  i 
tion,  'Reviews. 

Identifiers:  'Water  quality  criteria,  'Inland  fi  i 
ries,  European  freshwater  fish. 

The  conclusions  are  the  result  of  a  critical  re  i 
which  has  been  made  of  published  and  unpubli'i 
data  on  both  the  direct  and  indirect  effects  ol 
treme  pH  values  on  fish,  with  an  emphasis  on 
European  species.  This  review  demonstrates  , 
the  existing  data  are  not  sufficiently  comprehen  i 
to  establish  definite  pH  criteria  for  each  fish  spe 
and  for  different  environmental  conditions,   i 
problems  which  need  further  investigation  an 
dicated   in    the   article.   Sufficient   evidence 
found  to  support  the  following  general  conclusi 
( 1 )  There  is  gradual  deterioration  of  the  fisheric 
pH  values  are  further  removed  from  the  non 
range.  There  is  not  a  definite  pH  value  within  w  ] 
a  fishery   is   unharmed   and   outside   which 
damaged;  (2)  Below  a  pH  value  of  5.0  fish  mor 
ties  may  be  expected,  and  the  corresponding  >i 
from  a  fishery  will  be  less;  (3 )  Little  is  known  al 
the  effects  of  alkaline  discharges  on  a  fishery, 
haps    indicating    the    lesser    importance   of 
problem.  (Strachan-Chicago) 
W7 1-13893 

OIL  POLLUTION  INCIDENT,  PLATFO 
CHARLIE,  MAIN  PASS  BLOCK  41  FIE 
LOUISIANA. 

Alpine  Geophysical  Associates,  Inc.,  Norwi 
N.J. 

Copy  available  from  GPO  Sup  Doc  as  SN-5; 
0130,  $1.25;  microfiche  from  NTIS  as  PB-203  J 
$0.95.  EPA,  Water  Quality  Office  Report,  1 
1971.  134  p,  27  fig,  5  tab,  15  ref.  EPA  Prog 
1 5080  FTU  05/7 1 ,  Contract  No.  1 4- 1 2-860. 

Descriptors:      'Oil,      'Oil     wastes,     Oil     fi( 

Ecosystems,  Environmental  effects,  Control,  Inn 

trial  wastes,  Oil  wells,  Surveys,  Biological  com 

nities. 

Identifiers:  'Oil  spill. 

A  documentation  team  observed  the  Chevron 
incident  and  interviewed  key  personnel  concet 
.  Little  damage  to  the  environment  was  obser 
mostly  due  to  a  combination  of  fortuitous  circ 
stances.  Considerable  knowledge  was  gained  a 
cerning  the  physical  limitations  of  spill  contra 
open  water.  (Hirshman-Alpine  Geophysical) 
W7 1-1  3894 


ENVIRONMENTAL    IMPACT    OF    HIGHW 
DEICING, 

Edison  Water  Quality  Lab.,  N.J. 

For  primary  bibliographic  entry  see  Field  04C. 
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THE    HEALTH    EFFECTS    OF   NITRATES 
WATER  (PANEL  DISCUSSION), 

Missouri  Univ.,  Columbia.  School  of  Vetem 

Medicine. 

A.  A.  Case. 

Available  from   Engineering  Publications  Of: 

I  1 2  Engineering  Hall,  University  of  Illinois,  Url  i 
61801  -  Price  $4  50.  In:  Proceedings  12th  Sam 
Engineering  Conference  on  Nitrate  and  W 
Supply:  Source  and  Control,  February  1 1-12, 1'S 
University  of  Illinois  Urbana:  Illinois  Univer' 
College  of  Engineering  Publication,  p  40-50,  l'r 

I I  p,  7  tab,  46  ref,  append. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 
Waste  Treatment  Processes — Group  5D 


;scriptors:  'Nitrites,  'Nitrates,  *Water  pollution 

fects,  'Toxicity,  'Water  quality,  Path  of  pollu- 

nts,  Human  pathology,  Pathology,  Public  health, 

fety. 

entifiers:  Health  effects  (Nitrates). 

ixicity  of  nitrate  and  nitrite  are  compared,  and 
;  effect  of  the  source,  such  as  water  or  feed,  on 
:  availability  of  the  ions  is  discussed.  The  toxicity 
these  ions  in  animals  is  increased  under  various 
>es  of  physiological  stress.  The  wide  variation  in 
:  activity  spectrum  of  the  nitrate-nitrite  system 
ikes  it  unwise  to  establish  arbitrary  limits  in 
ter  supplies  for  either  man  or  animals,  especially 
en  the  margin  between  'safe'  doses  and  toxic 
els  may  be  dangerously  narrow.  Sources  of 
rate  and  nitrite  in  farm  water  supplies  and  the  in- 
ference of  these  ions  in  the  metabolism  of  vari- 
;  animals  are  reviewed.  (Knapp-USGS) 
ri-13935 


E  HEALTH  EFFECTS  OF  NITRATES  IN 
kTER  (PANEL  DISCUSSION), 

wis    Univ.,    Chicago.     Dept.     of    Preventive 

dicine. 

raham  Gelperin. 

ulable  from   Engineering  Publications  Office, 

!  Engineering  Hall,  University  of  Illinois,  Urbana 

101  -  Price  $4.50.  In:  Proceedings  12th  Sanitary 

jineering   Conference   on    Nitrate   and   Water 

iply:  Source  and  Control,  February  11-12,  1970, 

iversity  of  Illinois,  Urbana:  Illinois  University^ 

lege  of  Engineering  Publication,  p  51-52,  1970. 

icriptors:    'Public  health,   'Illinois,   'Nitrates, 

>xicity,  'Water  quality,  Water  pollution  effects, 

veys,  Sampling.  Human  pathology,  Pathology 

:ty. 

itifiers:  Health  effects  (Nitrates). 

eral  different  investigations  into  the  deleterious 
cts  of  'excess'  nitrates,  especially  effects  such  as 
hemoglobinemia  in  infants,  are  reviewed.  One 
ligation  used  two  sets  of  Illinois  counties  to 
ipare  the  physiological  effects  of  high  nitrate  or 

nitrate  water  supplies.  Another  investigation 
cerned  methemoglobin  tests  on  newborn  babies 
their  mothers.  Data  from  hospital  tests  as  well 
pecimens  of  well  water  and  a  set  of  data  cor- 
ting  cancer-related  statistics  with  nitrate  levels 
submitted  to  the  Department  of  Preventive 
licine  at  the  University  of  Chicago.  These  stu- 

have  not  only  health  implications  but  also 
lomic  ramifications.  (Knapp-USGS) 
1-13936 


I  HEALTH  EFFECTS  OF  NITRATES  IN 
FER  (PANEL  DISCUSSION), 

fornia  State  Dept.  of  Public  Health,  Berkeley. 
:au  of  Sanitary  Engineering. 

liable  from  Engineering  Publications  Office, 
Engineering  Hall,  University  of  Illinois,  Urbana 
)1  -  Price  $4.50.  In:  Proceedings  12th  Sanitary 
neering  Conference  on  Nitrate  and  Water 
)ly:  Source  and  Control,  February  11-12,  1970, 
ersity  of  Illinois  Urbana:  Illinois  University, 
:ge  of  Engineering  Publication,  p  53-54,  1970. 


riptors:  'Public  health,  'Illinois,  'Nitrates, 
licity,  'Water  quality,  Water  pollution  effects, 
cys,  Sampling,  Human  pathology,  Pathology, 

tifiers:  Health  effects  (Nitrates). 

icussion  is  presented  on  the  problems  of  edu- 
g  the  public  to  the  dangers  of  nitrates  exceed- 
ie  recommended  limit  in  the  public  water  sup- 
There  is  also  a  discussion  of  the  objectives  of 
:nt  investigations  into  the  effects  of  nitrate  and 
c  on  infants.  These  studies  are  being  carried 
i  the  hope  that  they  will  result  in  a  rational, 
standard  which  can  be  used  to  exert  a  better, 
rational  stewardship  of  groundwaters.  (K- 
-USGS) 
■13937 


EFFECTS  OF   PLACER   MINING   ON   WATER 
QUALITY  IN  ALASKA. 

Federal  Water  Pollution  Control  Administration 

College,  Alaska,  Alaska  Water  Lab. 

For  primary  bibliographic  entry  see  Field  05  B 

W7I-13955 


AIR  POLLUTION  ASPECTS  OF  ODOROUS 
COMPOUNDS, 

Litton  Systems,  Inc.,  Bethesda,  Md.  Environmental 

Systems  Div. 

Ralph  I.  Sullivan. 

Available  from  the  National  Technical  Information 

Service  as  PB-1 88089,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  September  1969.  245  p    3  fig   444 

ref.  Contract  No  PH-22-68-25. 

Descriptors:  'Odor,  'Air  pollution  effects,  'Clas- 
sification, Air  pollution,  Air  environment,  Pollu- 
tion abatement,  Costs,  Property  values,  Farm 
wastes,  Effects,  Public  rights,  Theoretical  analysis, 
Economics. 

Identifiers:  'Odor  perception,  'Sources,  Detector, 
Nose,  Description,  Characteristics,  Intensity,  Ac- 
ceptability, Public  opinion,  Allergies. 

Offensive  odors  provoke  people  into  complaining 
about  air  pollution.  They  may  cause  both  mental 
and  physiological  effects  such  as  nausea,  headache, 
loss  of  sleep,  loss  of  appetite,  impaired  breathing, 
and  in  some  cases,  allergic  reactions.  The  most  of- 
fensive odors  come  from  Kraft  paper  mills,  animal 
rendering  plants,  chemical  plants,  petroleum 
refineries,  diesel  engines,  sewers  and  sewage  treat- 
ment plants,  and  metallurgical  plants.  The  most 
generally  accepted  method  for  abating  most  odor 
pollution  problems  is  incineration.  Other  methods 
of  control  include:  adsorption,  chemical  scrubbing, 
containment,  process  changes,  and  masking  or 
counteracting  the  odors.  The  cost  of  abatement  de- 
pends on  the  odor  pollution  problem  and  the 
source.  The  human  nose  is  the  only  reliable  odor 
detector.  (Christenbury-lowa  State) 
W71-13984 


EFFECTS  OF  ATMOSPHERIC  AMMONIA  ON 
THE  PIG, 

Ohio  Agriculture  Research  and  Development 
Center,  Wooster.  Dept.  of  Agricultural  Engineer- 
ing; and  Ohio  Agriculture  Research  and  Develop- 
ment Center,  Wooster.  Dept.  of  Animal  Science. 
D.  P.  Stombaugb,  H.  S.  Teague,  and  W.  L.  Roller. 
Journal  of  Animal  Science,  Vol  28,  1969,  p  844- 
847.  2  fig,  2  tab,  7  ref. 

Descriptors:  'Hogs,  'Ammonia,  Air  pollution, 
*Air  pollution  effects,  Toxicity,  Ventilation,  Farm 
wastes,  Confinement  pens,  Odor,  Gases,  Growth 
rates,  Laboratory  tests. 

Identifiers:  'Response,  Anhydrous  ammonia,  Feed 
consumption,  Feed  efficiency,  Concentration,  Ex- 
posure time. 

Duroc  pigs  were  subjected  to  four  levels  of  am- 
monia air  contamination.  Ammonia  concentration 
had  a  highly  significant  adverse  effect  upon  feed 
consumption  and  average  daily  gain.  There  was  no 
significant  effect  upon  efficiency  of  feed  conver- 
sion. Corynebacterium  and  Pasteurella  were  iso- 
lated from  the  ethmoid  turbinates  of  two  animals, 
otherwise  all  gross,  microscopic  and  bacteriologi- 
cal observations  were  unaffected  by  ammonia  con- 
centrations. Frequency  of  coughing  was  increased 
in  animals  exposed  to  the  higher  ammonia  levels. 
(Hazen-Iowa  State) 
W71-13985 


Identifiers:  Adaptation,  Carbon,  County,  Creek, 
Fungi,  Habitat,  Isolation,  Lebanon,  List,  Nitrogen, 
Ohio,  Plants,  Pollution,  Sewage,  Techniques  Tur- 
tle, USA,  Warren. 

A  variety  of  isolation  techniques  in  agar  and  liquid 
media  culture  were  used  to  isolate  101  spp.  of  fila- 
mentous fungi  and  yeasts  from  samples  of  materials 
from  Turtle  Creek  and  100  spp.  of  fungi  from 
secondary  and  tertiary  treatment  processes  in  the 
Lebanon  sewage  treatment  plant.  The  combined 
list  totals  142  spp.  Based  on  such  habitat  factors  as 
total  organic  C,  and  organic  N,  the  distribution  of 
these  fungi  was  discussed  in  relation  to  7  sampling 
points  in  the  secondary-type  treatment  system,  8  in 
the  tertiary  treatment  systems,  and  5  sampling 
points  along  Turtle  Creek,  2  above  the  outfall  from 
the  Lebanon  sewage  treatment  plant,  1  at  the  out- 
fall, and  2  below  that  outfall.  As  in  Lytic  Creek, 
(Ohio),  Bear  River  in  the  Cache  Valley  (Utah  and 
Idaho),  and  the  Cache  la  Poudre  River  (Colorado), 
a  group  of  fungi  made  up  of  many  of  the  same  spe- 
cies is  adaptable  to  conditions  of  organic  en- 
richment of  streams  from  sewage  or  industrial 
wastes  additives.  These  contribute  to  the  removal 
of  polluting  organic  matter.  At  least  monthly  sam- 
pling from  any  group  of  stations  is  needed  to 
describe  the  populations  more  accurately  and  more 
meaningfully.-Copyright  1971,  Biological  Ab- 
stracts, Inc. 
W71-13126 


5D.  Waste  Treatment  Processes 


FUNGI  IN  THE  LEBANAN  SEWAGE  TREAT- 
MENT PLANTS  AND  IN  TURTLE  CREEK, 
WARREN  CO.,  OHIO, 

W.B.Cooke. 

Mycopathol  Mycol  Appl.  41  (1/2):  89-111.  1970, 

(Ger.  summ.). 


VIRUS  REMOVAL  BY  CHEMICAL  COAGULA- 
TION, 

Tennessee  Univ.,  Knoxville. 

David  W.  York. 

Master's  Thesis,  August  1970.  H4p,  1 2  fig,  29  tab, 

33  ref.  OWRR  Project  A-0 18-TENN  ( 1 ). 

Descriptors:       'Viruses,       'Water      purification, 
'Coagulation,  Flocculation,  Separation 

techniques,    Precipitation   (Chemical),   Turbidity, 
Color,     Chemical     oxygen     demand.     Filtration, 
Chlorination,   Disinfection,   Isolation,  Centrifuga- 
tion,  Public  Health,  Waste  water  treatment. 
Identifiers:  'Polyelectrolytes,  'Coagulant  aids. 

Inactivation  of  viruses  has  not  been  accomplished 
to  a  sufficient  degree  through  the  use  of  conven- 
tional water  treatment  techniques,  including 
chlorination.  Since  virus  removals  are  essential  in 
safeguarding  the  public  health,  several  studies  have 
been  conducted  concerning  the  virus  removal 
and/or  inactivation  capabilities  of  several  coagu- 
lants. In  all  previous  work,  no  common  denomina- 
tor was  evolved  by  which  different  coagulants 
could  be  compared,  therefore  this  investigation  was 
rigidly  structured  and  all  tests  were  performed  ac- 
cording to  Standards  Methods.  The  f2  bac- 
teriophage was  the  virus  used  throughout  the  study. 
Coagulants  used  were  aluminum  sulfate  and  ferric 
chloride.  These  two  coagulants  provided  removals 
in  excess  of  99%  when  used  alone,  and  also  pro- 
vided the  best  turbidity,  COD,  and  color  removals. 
Anionic,  cationic,  and  non  ionic  polyelectrolytes, 
used  as  coagulant  aids  did  not  significantly  increase 
the  efficiency  of  virus  removal  or  reduction  of 
other  contaminants  over  removals  obtained  by  alu- 
minum sulfate  alone.  Addition  of  small  dosages  of 
sodium  aluminate  did  increase  both  viral  removals 
and  contaminant  reduction.  Optimum  concentra- 
tions of  aluminum  sulfate  and  ferric  chloride  were 
20-25  mg/1  and  50  mg/l  respectively.  (Lowry-Tex- 
as) 
W7I-13I46 


SEWAGE  AND  INDUSTRIAL  WASTE  TREAT- 
MENT REQUIREMENTS  AND  EFFLUENT 
CRITERIA. 

Illinois  Dept.  of  Public  Health,  Springfield.  Sanitary 

Water  Board. 

For  primary  bibliographic  entry  sec  Field  06E 

W71-13198 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


ENGINEERING    RESPONSIBILITIES   IN    PRO- 
TECTING THE  MARINE  ENVIRONMENT, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-13253 


MANAGEMENT  OF  INDUSTRIAL  OIL  SPILLS, 

Aiken-Murray  Corp.,  New  York. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13290 


DEMINERALIZATION  OF  RECLAIMED 
WATER, 

Los  Angeles  County  Sanitation  District,  Calif. 

F.  D.  Dryden. 

Industrial  Water  Engineering,  Vol  8,  No  7,  p  24-26, 

August  -  September  197 1 .  2  fig.  (Partially  financed 

byFWQA). 

Descriptors:  *Water  reuse,  *Reclamation,  *Waste 
water  treatment,  *Water  pollution  control, 
'Demineralization,  Methodology,  Reverse  osmo- 
sis, Electrodialysis,  Ion  exchange,  Costs,  California. 
Identifiers:  *Pomona  (Calif). 

The  Pomona,  California,  pilot  study  for  reclaiming 
waste  waters  provided  a  comparative  examination 
of  three  demineralization  processes;  reverse  osmo- 
sis, electrodialysis,  and  ion  exchange.  Results  in- 
dicate that  wastewater  demineralization  is  an 
economical  alternative  to  seawater  demineraliza- 
tion. Strong  acid-weak  base  ion  exchange  so  far  ap- 
pears more  economical  and  reliable  than  the 
reverse  osmosis  and  electrodialysis  systems,  for  the 
TDS  range  of  interest.  Practical  reductions  in  dis- 
olved  solids  can  be  obtained  at  costs  of  20-30 
cents/ 1000  gal  where  brines  can  be  discharged  into 
the  ocean.  Since  each  of  the  three  processes  are 
subject  to  fouling  in  the  presence  of  high  concen- 
trations of  organic  matter,  activated  carbon  ad- 
sorption is  considered  an  integral  part  of  these 
demineralization  schemes.  The  coast  of  activated 
carbon  treatment  is  estimated  at  9  cents/ 1000  gal 
for  a  10  mgd  facility,  which  must  be  added  to  the 
separate  demineralization  cost.  (Woodard-USGS) 
W71-13291 


COMPARATIVE  EVALUATION  OF  BIOLOGI- 
CAL TYPE  FOOD  PROCESSING  LIQUID 
WASTE  DISPOSAL  SYSTEMS, 

Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

J.  M.  Wilson,  B.  A.  Twigg,  and  A.  Kramer. 
Completion    Report    Water    Resources    Research 
Center,  Maryland  University,  June  1971.  101  p,  3 
fig,  4 1  tab,  1 1 6  ref. 

Descriptors:  *Waste  water  treatment,  Canneries, 
♦Oxidation,  Lagoons,  Aerobic  treatment,  Anaero- 
bic digestion,  *Waste  disposal,  Liquid  wastes, 
•Biological  treatment,  Aeration. 
Identifiers:  'Facultative  lagoons,  *Food  processing 
wastes. 

Food  processing  plants  have  the  capability  of 
discharging  up  to  36  billion  gallons  of  waste  water 
annually.  This  liquid  waste  must  be  disposed  of  in  a 
manner  which  decreases  its  strength  to  a  level 
required  by  water  regulatory  agencies.  Several 
variations  of  lagoon  type  biological  systems  using 
two  lagoons  in  series  have  been  investigated  over  a 
two  year  period.  The  results  indicate  that  the  semi- 
anaerobic-aerated  and  the  forced  aerated  systems 
merit  further  consideration  as  efficient  disposal 
methods.  The  open  or  facultative  system  serves 
only  as  a  dumping  place  with  settling  as  the  primary 
treatment  process  The  BOD/COD  relationships 
were  studied  and  variations  from  the  ratios  re- 
ported in  the  literature  were  observed.  In  the 
forced  aeration  units  the  ratio  was  considerably  less 
than  1.0  I  he  possibility  exists  that  these  values 
could  be  of  assistance  in  determining  the  condi- 
tions of  the  lagoon  (Goessling-Tcxas) 
W7I-I3308 


INVESTIGATION    OF    A    NEW    PHOSPHATE 
REMOVAL  PROCESS, 

EnvirogenicsCo.,  El  Monte,  Calif. 
L.  M.  Soffer,  J.  R.  Lowell,  Jr.,  and  B.  I.  Loran. 
Copy  available  from  GPO  Sup  Doc  as  EP 
2.10:17010DJA  11/70,  $.75;  microfiche  from 
NTIS  as  PB-203  069,  $0.95.  Water  Pollution  Con- 
trol Research  Series,  November  1970.  75  p,  2  fig, 
31  tab,  29  ref.  EPA  Program  17010  DJA  11/70. 
EPA-WOO  14-12-487. 

Descriptors:  "Tertiary  treatment,  *lon  exchange, 
•Phosphorus,  Phosphates,  Separation  techniques, 
Resins,  Adsorption,  Lime,  Chemical  precipitation, 
Sedimentation,  Cost  analysis,  'Waste  water  treat- 
ment. 
Identifiers:  Exhaustion,  Regeneration. 

Two  new  types  of  resins  were  subjected  to  labora- 
tory evaluations  of  their  technical  and  economic 
feasibility  for  use  in  phosphate  removal.  Multi- 
valent metal  derivatives  of  sulfonic  acid  resins  were 
found  to  have  good  phosphorus  capacities.  The 
Iron  (III)  form  of  Amberlite  200  strong  acid  cation 
exchange  resin,  for  example,  exhibited  capacities 
of  up  to  9.5  mg  P/ml  of  wet  resin,  and  in  tests  with 
secondary  effluent,  a  2.7  mg  P/ml  capacity  was  ob- 
tained. Exhausted  resin  was  easily  regenerable  with 
dilute  ferric  chloride  solution,  and  after  ten  ex- 
haustion-regeneration cycles  were  performed  on 
one  sample,  no  detectable  loss  of  phosphorus 
capacity  was  observed.  The  iron  and  phosphorus 
removed  from  the  waste  water  and  concentrated  in 
the  waste  brine  were  subsequently  removed  from 
the  waste  brine  by  lime  addition  and  settling.  A 
thorough  cost  analysis  including  both  fixed  con- 
struction costs  as  well  as  operation  and  main- 
tenance costs,  established  the  price  of  waste  water 
treatment  by  this  method  as  34.38  cents/1000  gal. 
The  second  resin  type  removed  only  25  to  35%  as 
much  phosphorus  as  commercially  available  resins 
and  was  therefore  dismissed.  (Lowry-Texas) 
W71-13309 


DNA  CONCENTRATION  AS  AN  ESTIMATE  OF 
SLUDGE  BIOMASS, 

Southwest  Missouri  State  Coll.  Springfield. 
Roar  L.  Irgens. 

Copy  available  from  GPO  Sup  Doc  as 
SN5501.01 12,  $.40;  microfiche  from  NTIS  as  PB- 
203  070,  $0.95.  Water  Pollution  Control  Research 
Series,  February  1971.  21  p,  4  fig,  6  tab,  2  ref.  EPA 
Program  17070  DHO  02/71. 

Descriptors:  'Cells,  *Sludge,  *Bioindicators, 
Laboratory  tests,  Separation  techniques,  Filtration, 
Ultraviolet  radiation,  Centrifugation,  Activated 
sludge,  Microorganisms,  Biodegradation,  Waste 
water  treatment. 

Identifiers:  *Deoxyribonucleic  Acid,  *Most  proba- 
ble number,  Lysis,  Sonication,  *DNA. 

Experiments  were  conducted  on  various  activated 
sludge  samples  over  a  span  of  several  months  to 
determine  the  feasibility  of  using  cell  DNA  as  an 
estimate  of  sludge  biomass.  These  investigations 
demonstrated  that  free  DNA  released  into  a  solu- 
tion of  viable  microorganisms  by  lysis  of  cells  was 
rapidly  degraded.  Therefore,  DNA  obtained  from 
such  cultures  would  effectively  be  DNA  from  via- 
ble organisms.  Crude  DNA  was  extracted  from  ac- 
tivated sludge  by  rupturing  the  cells  by  Sonication 
and  centrifuging  the  sonicated  sludge,  heating  at 
70C  to  pasteurize  the  supernatant,  and  centrifuging 
again.  Estimation  of  cell  population  was  made  by 
assuming  the  weight  of  one  cell  to  be  1  x  10  to  the 
minus  9  power  mg,  and  the  DNA  content  of  or- 
ganic matter  to  be  about  4%  of  the  total  weight  of 
the  organic  matter.  Population  sizes  based  on  DNA 
analyses  were  checked  by  using  the  MPN  method. 
Values  obtained  were  similar  to  values  obtained 
with  other  methods.  (Lowry-Texas) 
W7I-I33IO 


MATHEMATICAL    MODELS    OF    THE    STEP- 
AERATION  PROCESS, 

Mississippi  State   Univ.,  State  College.   Dept.  of 
Civil  Engineering. 
P.  A.  Lipscomb. 


Master's  Thesis,  January  1968  71  p,  1 5  fig,  II  r 

Descriptors:     'Mathematical    models,     'Sysfci 

analysis,  'Aeration,  Operations  research,  Mien 

ganisms,  Water  reuse,  Subsurface  drainage,  A 

tion,      Pistons,      Washouts,      Effluent,      Mix 

Nutrients,  Growth  rates.  Flow  rates,  Waste  w, 

treatment. 

Identifiers:  'Step-aeration,  'Piston-flow system 

A  computer  program  was  set  up  in  which  mate 
balances  over  the  reactor  basin  were  used  to  f 
two  mathematical  models.  One  describes  the  r 
tionship  between  the  substrate  concentration  in 
reactor  and  detention-time  for  step-aera 
systems  in  which  it  is  assumed  that  only  piston-l 
exists.  This  equation  also  made  use  of  three  fui 
mental  relationships  concerning  the  continued 
tivation  of  microorganisms:  (a)  growth  rate, 
relationship  between  an  essential  nutrient 
growth  rate,  and  (c)  growth  yield.  The  sec 
equation  describes  the  relationship  between 
fluent  organism  and  substrate  concentration.  It 
found  from  the  solution  of  the  equation  that: 
both  step-aeration  system  models  produa 
greater  organism  increase  than  do  models  of  pu 
flow  and  completely  mixed  systems;  (2)  introt 
ing  recycle  into  increment  I  in  the  step-aera 
model  produces  a  greater  substrate  removal 
and  a  lower  'washout  time'  than  does  the  pis 
flow  model;  (3)  introducing  recycle  into  the 
fluent  in  the  step-aeration  model  produces  a  lo 
substrate  removal  rate  and  a  higher  'washout  ti 
than  does  the  piston-flow  system  model;  (4) 
step  aeration  and  piston-flow  models  prod 
greater  substrate  removal  and  organism  incre' 
rates  than  do  the  completely  mixed  systems,  n 
ing  it  possible  to  have  greater  flows  per  rea 
volumn,  or  smaller  reactor  volumns  per  flow  for 
step-aeration  and  piston-flow  systems  than  had 
completely  mixed  systems  and  (5)  the  step-a 
tion  models  show  a  greater  variation  in  influent 
ganism  and  substrate  concentrations  with  a  cha 
in  recycle  factor,  than  a  change  in  concentra 
factor.  (Adkins-Texas) 
W7I-13311 


INFLUENCE  OF  SHAPE  ON  THE  P 
FORMANCE  OF  MUNICIPAL  SEWA 
LAGOONS, 

Mississippi  State   Univ.,  State  College,  Dept 

Civil  Engineering. 

W.C.  Murphy. 

Master's  Thesis,  August  1968.  101  p,  26  fig,  6 

19  ref. 

Descriptors:  'Sewage  lagoons,  'Shape,  Qui 
control.  Sludge,  Effluent,  Sedimentation,  Ana 
bic  digestion,  Biochemical  oxygen  demand, 
solved  oxygen.  Chemical  oxygen  demand,  L 
distribution,  Analytical  techniques,  Statist 
methods,  Sewage  treatment,  Mississippi,  *W 
water  treatment. 
Identifiers:  'Noxapeter,  'Kosciusko. 

In  order  to  observe  the  significance  of  the  shap 
municipal  sewage  lagoons,  a  study  was  made  of: 
lagoons  in  Mississippi.  Emphasis  was  placed  on 
tribution  of  dissolved  oxygen,  biochemical  ox), 
demand,  Chemical  oxygen  demand,  I; 
suspended  solids,  volatile  suspended  solids,  am 
fluent  quality.  The  study  focused  on  two  towr 
Mississippi,  each  of  which  contained  two  lagooi, 
different  shapes.  One  had  a  circular  and  a 
rectangular  lagoon  while  the  other  had  an  irr. 
larly  shaped  and  a  1.5:1  rectangular  lagoon.  S 
pies  taken  in  early  March  and  late  May  c 
generally  from  every  break  in  the  perimeter  ol 
lagoons  as  well  as  the  central  portions,  depend 
upon  the  shape  of  the  lagoon  being  stuc 
Analytical  techniques  used  included  the  comp, 
tion  of  mean  values  and  standard  deviations 
each  analytical  parameter  to  evaluate  the  disti 
tion.  Analyses  of  the  concurrent  effluent  sam 
were  made  to  compare  quality.  Analysis  of t 
results  showed  that  shape  influences  load  disti 
tion;  but  if  uniform  distribution  is  not  hind' 
shape  appears  to  have  no  significant  effect  on  ; 
formancc.    Distribution    was    found    to    be  * 
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liform  in  the  irregular  shaped  facility.  The  rectan- 
ilar  lagoons  consistently  showed  higher  quality  ef- 
lents  than  their  circular  and  irregular  shaped 
lunterparts.  (Adkins-Texas) 
71-13312 


EMOVAL  OF  PHOSPHOROUS  FROM  A 
WAGE  LAGOON  BY  HARVESTING  ALGA, 

ississippi  State  Univ.,  State  College,  Dept.  of 

vil  Engineering. 

E.  Little. 

aster's  Thesis,  August  1969.  41  p,  11  fig,  2  tab, 

ref. 

scriptors:  'Eutrophication,  'Phosphorous,  Al- 
s,  'Harvesting  of  algae,  Effluent,  Quality  con- 
il.  Oxidation  lagoon,  Nitrogen,  Nutrients,  Filtra- 
n,  Microorganisms,  Analytical  techniques, 
lasle  water  treatment,  Treatment  facilities,  Mis- 
sippi. 

trophication,  defined  as  the  process  in  which 
face  bodies  of  water  are  enriched  by  the  exces- 
e  addition  of  nutrients,  affects  as  much  as  56%  of 
al  municipal  surface  water  supplies  in  the  United 
ites.  Excessive  algal  growth  in  eutrophied  water 
ised  difficulties  in  treating  sewage  and  reduced 

recreation  value  of  lakes  and  streams.  Because 
rophication  is  a  product  of  nutrient  enrichment, 
was  decided  that  control  measures  should  be 
«d  on  either  removal,  reduction,  or  prevention 
the  addition  of  nutrients.  Making  use  of  the 
WAGE  Lagoon  Research  Facility  at  Mississippi 
te  University,  an  attempt  was  made  to  see 
sther  the  phosphorous  content  of  an  oxidation 
id  effluent  could  be  brought  to  acceptable  levels 
ough  harvesting  the  algae  contained  in  the  pond 
uent  A  six  month  study  revealed  that:  ( 1 )  har- 
ting  algae  reduced  the  phosphate  concentration 
91%  maximum  removal,  (2)  harvesting  algae 

not  remove  enough  phosphorous  from  oxida- 
i  pond  effluent  to  control  algal  growths  in 
eiving  streams  and  lakes  unless  a  large  quantity 
almost  phosphorous-free  water  is  available  for 
ition.  (3)  a  filter  with  a  pore  size  of  45  micron  or 

appears  to  remove  all  insoluble  phosphate  from 
iation  pond  effluent,  but  adequate  flow  is  dif- 
ilt  to  attain,  (4)  it  does  not  appear  that  the 
:hod  studied  is  practical  brcause  a  significant 
ree  of  phosphorous  removal  is  achieved  only 
;n  BOD  removal  efficiency  is  low,  thereby  de- 
ing  the  original  purpose  of  oxidation  ponds. 
Ikins-Texas) 
1-13313 


E  REMOVAL  OF  CARCINOGENIC  POLY- 
CLIC  AROMATIC  HYDROCARBONS  BY 
riVATED  SLUDGE, 

pnia     Polytechnic     Inst,     and     State     Univ., 

:ksburg. 

liamj  McCawIII. 

iter's  Thesis,  November  1 970.  44  p,  5  fig,  6  tab, 

ef. 

criptors:  'Activated  sludge,  Organic  com- 
nds,  'Sludge  treatment,  'Aromatic  com- 
nds.  Gas  chromatography.  Analytical 
iniques,  Adsorption,  Enzymes,  Metabolism, 
Ige,  Solubility,  Mixing,  Temperature,  'Waste 
:r  treatment. 

itifiers:  *Benzo-a-pyrene,  'Carcinogens, 
drocarbons,  Suspended  solids. 

i  batch  and  continuous  flow  activated  sludge 
:ms  were  subjected  to  small  amounts  of  benzo- 
rene  to  determine  whether  or  not  carcinogenic 
cyclic  aromatic  hydrocarbons  can  be 
inated  using  conventional  biological  treatment. 

continuous  flow  study  involved  the  sustained 
iduction  of  0.5  mg/l  of  benzo-a-pyrene  into  the 
tion  chamber.  The  effluent,  analyzed  using  a 
an  Aerograph  1700  Gas  Chromatograph,  con- 
id  virtually  none  of  the  hydrocarbon,  while  the 
e  sludge  contained  approximately  1 7%  of  the 
»l  amount.  The  batch  test,  conducted  with  the 

of  the  aeration  tank  undergoing  endogenous 
iration,  showed  no  effluent  benzo-a-pyrene  at 


influent  concentrations  of  .08,  .17,  .32,  and  .64 
mg/l  benzo-a-pyrene.  At  concentrations  of  1.28 
and  2.56  mg/l,  9%  and  1 1  %  of  the  total  amount  in- 
jected was  found  in  the  respective  effluents,  point- 
ing to  a  lack  of  active  adsorption  sites.  The 
mechanism  of  removal  was  shown  to  be  both  physi- 
cal adsorption  and  subsequent  compound  modifi- 
cation. These  investigations  indicated  that  conven- 
tional biological  treatment  was  an  effective  barrier 
to  trace  amounts  of  carcinogenic  hydrocarbons. 
Further  metabolic  studies  are  needed  to  establish 
exact  degradation  mechanism  for  these  com- 
pounds. (Lowry-Texas) 
W7I-13314 


THE  EFFECT  OF  WASTE  CONCENTRATION 
ON  VARIABILITY  OF  THE  OXYGEN  SAG 
CURVE  IN  A  POLLUTED  STREAM, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  05G 

W7I-13315 
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DIGITAL      COMPUTER      SIMULATION 
WASTE  WATER  TREATMENT, 

Massachusetts  Univ.,  Amherst. 
Paul  W.  Cummings,  jr. 

Master's  Thesis,  University  of  Massachusetts,  Au- 
gust 1969.  171  p,  7  fig,  21  tab,  23  ref. 

Descriptors:  'Digital  computers,  'Computer  simu- 
lation, 'Activated  sludge,  Cost  comparisons, 
Evaluation,  Anaerobic  digestion,  Aerobic  condi- 
tions, Sedimentation,  Sludge,  Dewatering, 
Biochemical  oxygen  demand,  Temperature,  Or- 
ganic loading,  Odor,  Hydrogen  ion  concentration, 
Alkalinity,  Aeration,  Oxidation,  'Waste  water 
treatment. 

Identifiers:  'Subroutines,  Modifications,  Volatile 
solids,  Detention  time. 

The  basic  activated  sludge  waste  water  treatment 
was  simulated  under  the  direction  of  Robert  Smith 
at  the  Cincinnati  Water  Research  Laboratory.  This 
computer  simulation  was  then  used  as  the  basis  for 
further  modification  and  refinement.  Following 
conception,  construction,  and  testing  of  the  modifi- 
cations, new  subroutines  incorporating  the  modifi- 
cations were  integrated  into  the  original  program. 
Developments  modeled  in  this  manned  included: 
(1)  the  exclusion  of  primary  settling;  (2)  aerobic 
sludge  digestion;  and  (3)  a  more  through  analysis 
of  sand  bed  sludge  dewatering  techniques.  Cost 
analyses  indicated  that  omission  of  primary  sedi- 
mentation would  result  in  overall  savings  of  from 
7.53%  to  1 1.01%  as  compared  to  conventional  ac- 
tivated sludge  with  primary  treatment.  Sand  bed 
sludge  drying  was  compared  with  vacuum  filtration 
and  incineration  and  at  2.4  cents/1000  gallons,  was 
found  to  be  considerably  more  economical. 
Anaerobic  and  aerobic  sludge  digestion  were  of 
nearly  the  same  cost,  but  if  sand  bed  sludge  drying 
was  to  be  used,  a  substantial  final  savings  would  be 
realized  from  aerobic  digestion  due  to  the  better 
dewatering  characteristics  of  aerobically  digested 
sludges.  (Lowry-Texas) 
W71-13316 


STUDIES  OF  PHOSPHORUS  COAGULATION 
AND  PRECIPITATION  USING  WON  SALTS 
FOR  APPLICATION  IN  WASTE  WATER 
TREATMENT, 

Massachusetts  Univ.,  Amherst. 

Erich  O.  Tietze. 

Master's    Thesis,    University    of    Massachusetts, 

February    1970.    162   p,  28   fig,    11    tab,  47   ref. 

FWPCA  Administration  Grant  WP-0 1 408-0 1 . 

Descriptors:  'Phosphorous,  'Coagulation, 
'Chemical  precipitation,  Iron  compounds,  Separa- 
tion techniques,  Hydrogen  ion  concentration, 
Aeration,  Calcium,  Solubility,  Oxygenation,  Filtra- 
tion, 'Waste  water  treatment,  'Eutrophication. 
Identifiers:  'Ferric  chloride,  'Ferrous  chloride. 


Advanced  Eutrophication  on  many  lakes  and  reser- 
voirs has  prompted  the  search  for  methods  of 
removing  phosphates  from  solution.  Most  of  the 
work  done  using  coagulation  and  precipitation  has 
dealt  mainly  with  calcium  and  aluminum  salts. 
Therefore,  in  order  to  determine  the  feasibility  of 
removing  phosphorous  by  precipitation  with  either 
ferric  or  ferrous  chloride,  a  controlled  system  was 
developed,  devoid  of  possibly  intefering  organic 
substances  Potassium  mono-hydrogen  phosphate 
was  dissolved  in  distilled  water  and  known  concen- 
trations of  ferrous  or  ferric  chloride  were  added. 
pH  varied  from  3.0  to  8.0  in  steps  of  1 .0  unit.  Initial 
phosphorous  concentration  was  8.15  mg/l  as  P 
while  initial  iron  dosage  for  both  ferrous  and  ferric 
forms  was  30.9  mg/l  as  Fe.  Reaction  times  con- 
sisted of  10  minutes  rapid  mix,  15  minutes  of  floc- 
culation,  and  2  hours  of  settling.  Both  settled  and 
filtered  samples  were  analyzed  for  ferrous  iron,  fer- 
ric iron,  and  orthophosphate.  At  pH  7  to  pH  8,  both 
ferrous  and  ferric  chloride  obtained  between  88 
and  92%  removal  of  the  initial  phosphorous 
present.  Supplemental  addition  of  1 2  mg/l  calcium 
was  necessary  for  efficient  removal.  Although  the 
merits  of  the  process  have  been  indicated,  labora- 
tory or  pilot  plant  studies  must  be  performed  to 
determine  actual  process  feasibility.  (Lowry-Tex- 
as) 
W71-13317 


REMOVAL  OF  NON-BIODEGRADABLE  OR- 
GANICS  FROM  AN  INDUSTRIAL  WASTE, 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

James  B.  Strong. 

Master's  Thesis,  University  of  Kansas,  July  1967 
211  p,  37  fig,  27  tab,  33  ref. 

Descriptors:  'Organic  compounds,  'Biodegrada- 
tion,  'Industrial  wastes.  Analytical  techniques.  Gas 
chromatography,  Adsorption,  Activated  carbon, 
Virginia,  Chemical  oxygen  demand,  Hydrogen  ion 
concentration,  Temperature,  'Waste  water  treat- 
ment. 

Identifiers:  *Non-biodegradation,  'Refractory, 
Waynesboro  (Va). 

The  industrial  waste  from  the  Waynesboro,  Vir- 
ginia synthetic  fiber  manufacturing  plant  of  E.  I. 
DuPont  de  Nemours  and  Company  was  analyzed  to 
determine  the  non-biodegradable  fraction.  Sub- 
sequent studies  were  then  undertaken  to  establish  a 
satisfactory  removal  method,  and  to  utilize  gas 
chromatography  to  characterize  the  non- 
biodegradable fraction.  The  amount  of  non- 
biodegradable material  in  the  waste  stream  was 
determined  to  be  approximately  300  mg/I.  The 
presence  of  large  molecular  structures  suggested 
carbon  adsorption  as  a  particularly  effective 
removal  method.  Pilot  scale  studies  established  car- 
bon adsorption  as  a  feasible  solution  and  design 
criteria  were  established.  Gas  chromatography 
techniques  were  used  in  an  effort  to  determine  the 
nature  of  the  compounds  present  in  the  waste.  A 
consistent  chromatogram  was  established  for  these 
but  identification  of  individual  peaks  was  not  possi- 
ble. Although  each  portion  of  the  plant  seemed  to 
contribute  almost  equally  to  the  non-biodegradable 
fraction,  further  characterization  studies  were  in- 
dicated. (Lowry-Texas) 
W71-13318 


THE  PRECIPITATION  AND  FLOTATION  OF 
ORTHOPHOSPHATE         USING  FERROUS 

SULFATE,  FERRIC  SULFATE,  AND  CALCIUM 
HYDROXIDE, 

Ohio  State  Univ.,  Columbus. 

Scott  M.  Barrick. 

Master's  Thesis,  1969.  108  p,  23  fig,  48  ref. 

Descriptors:  'Flotation,  'Phosphates,  Adsorption, 
'Chemical  precipitation,  Sedimentation, 

Neutralization,  Coagulation,  Iron,  Nitrogen, 
Hydrogen  ion  concentration,  X-ray  diffraction, 
'Waste  water  treatment. 

Identifiers:  Sodium  lauryl  sulfate,  Cetyltrimethyl 
ammonium  bromide,  'Orthosphates. 
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Five  different  operational  procedures  were  used  to 
determine  the  efficacy  of  various  combinations  of 
sodium  lauryl  sulfate  (NaLS),  CTAB  (Cetyl- 
trimethyl  ammonium  bromide),  nitrogen,  and  air 
flotation  systems  in  removing  phosphates  from 
waste  effluent.  pH  was  found  to  be  a  critical 
parameter  in  all  combinations.  99%  phosphate 
removal  was  achieved  by  flotation  with  20  ppm 
CTAB  for  pH  between  5.2  and  7.0.  Phosphate 
removals  in  excess  of  99%  were  obtained  using 
15.8  ppm  NaLS  for  pH  between  3.0  and  6.0.  Both 
flotation  chemicals  conformed  well  to  theoretical 
charge  models  for  collector  adsorption.  Close  cor- 
relation between  flotation  curves  for  both  NaLS 
and  CTAB  indicated  removal  of  a  ferrous 
phosphate  compound  at  pH  7.0  (pH  8.5  for  sedi- 
mentation). Overall  removals  using  iron  sulfate  and 
sodium  hydroxide,  using  a  1.5:1  ferric  sulfate  to 
phosphate  molar  concentration  in  the  pH  range 
from  2.5  to  7.5,  were  superior.  However,  NaLS 
provided  the  vest  removals  below  pH.  5.0,  and 
CTAB  was  superior  above  pH  6.0.  The  laboratory 
scale  tests  displayed  the  merits  of  the  flotation 
process,  but  more  data  must  be  obtained  from 
larger  scale  installations.  (Lowry-Texas) 
W71-13319 


REMOVAL  OF  ORGANIC  SOLUTES  FROM 
WATER  BY  THE  LOW  PRESSURE  ULTRAFIL- 
TRATION PROCESS, 

Massachusetts  Univ.,  Amherst. 

Donald  G.Newton,  JR. 

Master's    Thesis,    University    of    Massachusetts, 

February  1 970.  1 89  p,  24  fig,  2 1  tab,  1 56  ref. 

Descriptors:  *Membrane  processes,  *Filtration, 
"Organic  wastes,  *Solutes,  Separation  techniques, 
Pores,  Monomolecular  films,  Membranes,  Pres- 
sure, Hydrogen  ion  concentration,  Permeability, 
Diffusion,  Osmosis,  Desalination,  Surfactants, 
Hydrolysis,  Design  criteria,  *Waste  water  treat- 
ment. 

Identifiers:  'Ultrafiltration,  Flux,  Molecular 
weight,  Rejection. 

Ultrafiltration  techniques  were  investigated  in  an 
effort  to  determine  the  major  factors  governing  the 
transmission  or  rejection  of  certain  solutes  by  the 
ultrafiltration  membranes.  Initially,  solutions  of 
one  solute  in  one  solvent  were  used  to  determine 
the  effect  of  molecular  size  on  the  rejection  proper- 
ties. Data  obtained  supported  the  'pore  theory'  to 
the  extent  that  larger  molecules  were  subject  to  a 
higher  percentage  of  rejection  than  smaller 
molecules.  In  addition,  pure  water  throughput  was 
also  decreased  indicative  of  the  molecules  caught 
in  the  pores  acting  as  plugs  and  preventing  the 
passage  of  other  molecules.  The  second  phase  of 
the  study  was  designed  to  determine  the  effect  of 
having  more  than  one  solute  in  solution.  The  solu- 
tion consisted  of  an  organic  solute,  a  surface  active 
agent  feed  additive,  and  water  solvent.  The  forma- 
tion of  a  liquid  surfactant  film  did  not  inhibit  the 
passage  of  the  sugar  due  to  its  low  energy  of  activa- 
tion. A  history  of  the  development  of  ultrafiltration 
was  presented  along  with  a  design  schematic  and 
outline  for  an  efficient,  low  pressure  ultrafiltration 
apparatus.  (Lowry-Texas) 
W71-13320 
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TO 

ORTHOPHOSPHATE 

RELEASE 

BY 

AC- 

TIVATED  SLUDGE, 

Virginia 

Polytechnic 

Inst,     and 

State 

Univ., 

Blacksbu 

rg 

Duanc  W 

Marshall. 

Master's 

Thesis,  May  1968.  91  p,  24 

fig,  2  tab 

ref. 

Descriptors:  'Oxidation-reduction  potential, 
•Phosphates,  'Solubility,  Anaerobic  conditions, 
Aeration,  Oxidation,  Dehydration,  Dissolved  ox- 
ygen, 'Activated  sludge,  Metabolism,  Sulfates, 
Electrodes,  'Waste  water  treatment. 
Identifiers:  'Orthophosphatcs,  'Nutrient  removal. 
Anoxic  conditions.  Lysis 


A  series  of  seven  experiments  were  performed  to 
determine  what  factors  were  associated  with  the 
secretion  of  phosphate  back  into  solution  by  ac- 
tivated sludge  under  anaerobic  conditions.  Various 
concentrations  of  Na2S04  and  MgS04  were  added 
to  the  mixed  liquor.  Oxidation-reduction  potential 
(ORP)  was  mea.ured  electrometrically,  by  means 
of  platinum  and  saturated  calomel  electrodes.  It 
was  thought  that  phosphate  release  occurred  as  a 
function  of  a  drop  in  the  ORP  ,  THEREFORF.  THE 
ADDITION  OF  THE  SULFATE,  CONTAINING 
CHEMICALLY  BOUND  OXYGEN,  WOULD 
RAISE  THE  ORP  and  inhibit  phosphate  release. 
The  factors  which  were  closely  monitored  in  an  at- 
tempt to  prove  or  disprove  this  theory  were:  ( 1 )  ex- 
tent of  phosphate  uptake  and  release  with  aeration; 
(2)  variation  of  the  ORP;  (3)  corresponding 
phosphate  release  with  and  without  addition  of  the 
sulfate  salt.  Results  indicated  anoxic  release  of 
orthophosphate  depended  upon  adverse  cell 
metabolism  factors  causing  lysis,  not  on  variation 
of  the  ORP.  While  sulfate  salts  in  a  1%  solution  or 
less  had  no  effect  upon  orthophosphate  release,  a 
2%  solution  of  MgS04  accomplished  a  46%  reduc- 
tion, presumably  by  a  reduction  in  cell  lysis  rather 
than  ORP  manipulation.  (Lowry-Texas) 
W71-13321 


REMOVAL  OF  GREASE  AT  A  SECONDARY 
TREATMENT  FACILITY, 

Kansas  Univ.,  Lawrence. 

Carlos  T.  de  Navarra,  Jr. 

Master's  Thesis,  University  of  Kansas,  July  1967. 

1 76  p,  43  fig,  18  tab,  53  ref. 

Descriptors:  'Sewage  treatment,  'Lipids,  'Hydrol- 
ysis, Oxidation,  Metabolism,  Scum,  Sedimentation, 
Biodegradation,  Biochemical  oxygen  demand, 
Chemical  oxygen  demand,  Fats  Activated  sludge, 
Acclimatization,  Chromatography,  Analytical 
techniques,  'Waste  water  treatment,  Kansas, 
Treatment  facilities. 

Identifiers:  'Grease,  'Sterols,  Topeka  (Kan), 
Floatation. 

The  Topeka,  Kansas,  activated  sludge  sewage  treat- 
ment plant  was  studied  in  an  attempt  to  elucidate 
the  mechanism  by  which  grease  is  removed  during 
secondary  biological  treatment.  Nine  24  hour  com- 
posite samples  and  one  24  hour  grab  sample  were 
analyzed  and  date  accumulated  on  grease  present 
in  the  influent,  the  sludge,  and  the  effluent. 
Average  grease  concentration  was  147  mg/1  (.11 
lb/cap. day).  While  both  primary  and  secondary 
treatment  removed  significant  amounts  of  lipids 
from  their  respective  influents,  only  secondary 
treatment  altered  the  relative  proportion  of  the 
lipid  classes.  Grease  removal  efficiencies  were  45% 
for  primary  treatment,  74%  for  secondary  treat- 
ment, and  84%  overall,  while  suspended  solids 
removal  efficiencies  were  48%  for  primary,  69% 
for  secondary,  and  82%  overall.  Little,  if  any,  rela- 
tionship was  observed  between  removals  of  grease 
and  suspended  solids  in  the  primary  clarifiers,  the 
secondary  system,  or  by  complete  treatment. 
(Lowry-Texas) 
W71-13323 


THE  EFFECT  ON  THE  EFFLUENT  QUALITY 
OF  AN  ACTIVATED  SLUDGE  SYSTEM 
CAUSED  BY  SHORT  PERIODS  OF  ANAERO- 
BIC CONDITIONS  IN  THE  AERATION  TANK, 

Kansas  Univ.,  Lawrence. 

Robert  B.  Barbour. 

Master's    Thesis,    University    of   Kansas,    August 

1970.71  p,  11  fig,  lOtab,  13  ref. 

Descriptors:  'Activated  sludge,  'Anaerobic  condi- 
tions, 'Aerobic  conditions.  Nitrification,  'Aera- 
tion, Mixing,  Dissolved  oxygen.  Bacteria,  Rotifers, 
Protozoa,  Chemical  oxygen  demand,  'Waste  water 
treatment,  Effluents. 

Identifiers:  'Treatment  efficiency,  Suspended 
solids. 

Observers  in  the  field  have  from  time  to  time 
recorded  instances  where  an  activated  sludge  unit 


became  anaerobic  for  a  short  period  of  time  i 
little  or  no  effect  on  treatment  efficiency.  An 
tempt  was  made  to  duplicate  these  field  conditj 
and  determine  just  what  amount  of  anaerobic 
tion  was  limiting.  However,  difficulties  were 
countered  in  the  setup  of  the  experimental  eq 
ment.  No  attempt  was  made  to  model  an  exii 
facility,  so  the  experimental  unit  experienced 
flow  variation  and  no  non-uniform  mixing.  Bees 
of  the  system  design,  the  desired  phenome 
could  not  be  reproduced.  Despite  this  fact  sev 
other  interesting  observations  were  made:  (I) 
fused  aeration  alone  was  not  successful  in  pro 
ing  both  aeration  and  mixing  in  the  unit  used 
this  experiment;  (2)  treatment  efficiency  of  a 
ticular  segment  of  a  system  appears  to  be  de| 
dent  upon  a  certain  residual  dissolved  oxygen  < 
centration,  below  which  the  system  becomes 
tially  oxygen  limiting,  and  (3)  microscopic 
amination  enabled  the  observer  to  obtain  a  app 
imation  of  the  efficiency  of  the  treatment  sysl 
(Lowry-Texas) 
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A  STUDY  OF  SUBSTRATE  UPTAKE  AND  B 
TERIAL  GROWTH  KINETICS  IN  A  DOMES 
SEWERAGE  SYSTEM, 

Virginia     Polytechnic     Inst,     and     State     Ui 

Blacksburg. 

John  R.  Holloway. 

Master's  Thesis,  June  1970.  60  p,  15  fig.  3  tab 

ref. 

Descriptors:  'Domestic  wastes,  'Aerobic  bact< 
'Growth  rates,  Organic  wastes,  Kine 
Biochemical  oxygen  demand,  Trickling  filters, 
solved  oxygen,  'Waste  water  treatment,  Virgi 
Municipal  wastes,  'Bacteria. 
Identifiers:  Logarithmic  growth.  Declining  gro< 
'Soluble  organics,  Food-to-microorganism  r; 
Blacksburg  (Virginia). 

85  to  90%  removals  of  soluble  organic  matter  f 
domestic  wastes,  commonly  obtained  in  con' 
tional  waste  water  treatment  plants,  may  s 
become  insufficient  because  of  increasing  pu 
awareness  of  water  problems.  Therefore,  pro 
optimization  techniques  must  be  applied  in  ord« 
improve  efficiencies,  thereby  improving  pen 
reduction.  For  a  process  to  be  optimized,  tl 
must  be  a  through  understanding  of  the  princi 
and  mechanisms  involved.  Samples  were  ta 
from  the  Blacksburg-VPI  sewage  treatment  p 
pumping  station,  grit  chamber,  trickling  filter 
fluent,  trickling  filter  effluent,  and  final  efflu 
Analysis  of  these  samples  revealed  no  exten 
biodegradation  of  soluble  organics  during  the 
hour  flow  time  from  the  pumping  station  to  the 
chamber,  probably  on  account  of  the  absenci 
aerobic  bacterial  growth.  It  was  then  observed 
bacteria  can  and  do  undergo  both  a  log  gro 
phase  and  a  declining  growth  phase  in  a  dome 
sewerage  system.  Finally,  analysis  of  the  con' 
tional  decreasing  rate  BOD  equation  showed 
while  it  closely  approximated  the  bacterial  oxj 
uptake  of  domestic  sewage  in  the  declining  gro 
phase,  a  modification  to  the  equation  was  nece 
ry  to  describe  oxygen  demand  during 
logarithmic  growth  period.  (Lowry-Texas) 
W71-13325 


A  LABORATORY  EVALUATION  OF  THE  P 
FORMANCE  OF  THREE  CELL  OXIDATI 
PONDS  IN  SERIES, 

Mississippi  State  Univ.,  State  College. 

Robert  Jack  Freeman,  Jr. 

Master's  Thesis,  May  1970.  91  p,  36  fig,  6  tab 

ref. 

Descriptors:  'Oxidation  ponds,  'Algae,  Labor; 
ry  tests,  Aerobic  conditions.  Anaerobic  conditii 
Organic  loading,  'Biochemical  oxygen  derm 
Nitrogen,  Phosphorous,  Photosynthesis,  Light 
tensity,  Oxygenation,  Denitrification,  Oxidat 
Adsorption,  Coliforms,  Bacteria,  Centrifugal 
'Waste  water  treatment. 
Identifiers:  'Detention  time. 
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;  relative  ease  with  which  the  critical  parameters 
ild  be  varied  prompted  the  use  of  laboratory 
le  equipment  for  evaluations  of  3  cell  oxidation 
ids.  2  sets  of  3  series  ponds  were  used,  once  at  a 
i  lb  BODS/acre/day  loading  rate  and  a  2  day  per 
id  detention  time.  Subsequent  runs  involved 
stant  loading  rates  of  SO  and  100  lbs 
DS/acre/days  and  detention  times  of  2,3.  and  4 
s  per  pond.  A  synthetic  substrate,  continuous 
a  loading,  and  controlled  lighting  were  used. 
h  uncentrifuged  and  centrifuged  samples  were 
lyzed  for  BOD,  total  nitrogen,  algal  concentra- 
i,  soluble  orthophosphate,  pH,  and  dissolved  ox- 
n.  For  uncentrifuged  samples,  BOD,  total 
ogen,  and  soluble  orthophosphate  removals 
ged  from  90  to  95%,  20  to  50%  and  16  to  32% 
icctively.  Centrifugation  of  the  effluent  for 
oval  of  the  algae  cells  effected  a  40  to  70% 
action  of  effluent  BOD,  a  25%  to  40%  reduction 
ota!  nitrogen  in  the  effluent,  while  little  or  no 
jction  of  soluble  orthophosphate  was  observed. 
),  at  constant  loading  rate,  varying  detention 
:s  produced  no  effects  on  removals.  A  signifi- 
i  percentage  removal  of  coliforms  was  ob- 
ed,  but  effluent  coliform  concentrations  were 
greatly  in  excess  of  acceptable  standards  due  to 
extremely  high  influent  concentrations.  (Low- 
exas) 
1-13326 


AKE  AND  RELEASE  OF  SOLUBLE 
rHOPHOSPHATE  IN  AN  ACTIVATED 
IDGE  PLANT, 

queue  Univ.,  Milwaukee,  Wis. 

lard  M.  Manthe. 

ter's  Thesis,  April  1970.  62  p,  10  fig,  8  tab,  21 


■riptors:  'Phosphates,  'Absorption,  Energy, 
:hesis,  Respiration,  Metabolism,  Dissolved  ox- 
i,  Biochemical  oxygen  demand,  Aeration, 
rogen  ion  concentration,  'Activated  sludge, 
orption,  Enzymes,  Eutrophication,  'Waste 
:r  treatment. 

tifiers:  'Soluble  orthophosphate,  Mixed  liquor, 
(ended  solids,  Adenosine  diphosphate, 
nosine  triphosphate,  'Orthophosphates. 

screened  sewage  and  mixed  liquor  were  ob- 
:d  from  the  Milwaukee  Sewerage  Commis- 
's  Jones  Island  Sewage  Treatment  Plant.  These 
jles  were  then  used  for  batch  tests  to  determine 
:ffect  of  BOD,  pH,  aeration,  time,  settling  time, 
.  concentration,  mixed  liquor  suspended  solids 
entration,  and  various  other  operating 
meters  on  the  uptake  and  release  of  soluble 
ophosphate.  High  soluble  orthophosphate 
P)  removals  indicated  that  the  sewage  and 
s  used  were  already  acclimated  for  phosphorus 
>val.  SOP  uptake  was  fairly  rapid  during  the 
hour.  At  the  end  of  6  hours  aeration,  residuals 
mg/1  P  or  less  were  obtained.  pH  fluctuations 
lot  appear  to  effect  either  uptake  or  release  of 
,  but  the  greatest  rate  of  SOP  removal  was 
d  at  the  higher  suspended  solids  concentration, 
e  more  SOP  per  cell  mass  was  released  at 
r  MLSS  concentrations,  the  lesser  number  of 
resulted  in  less  overall  SOP  released.  Releases 
)P  did  occur  in  areas  with  low  D.O.  concentra- 
.  These  factors  indicated  that  the  phosphorus 
Jsed  to  generate  ATP  from  ADP.  The  ATP  was 
stored  and  later  utilized  when  other  food  was 
available  for  energy  source.  The  energy  was 
and  the  phosphorus  released  from  the  ATP 
ting  in  cell  respiration  and  ADP.  (Lowry-Tex- 
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iOLVED    AIR    FLOATION    OF    A    WHITE 
rER  WASTE, 

luette  Univ.,  Milwaukee,  Wis. 

Krishna  Patel. 

er's  Thesis,  1970.  59  p,  3  fig,  14  tab,  21  ref. 

riptors:  Pulp  and  Paper  industry,  'Industrial 
:s,  'Pulp  wastes,  Fibers  (Plant),  'Flotation, 
;ulation,  Flocculation,  Sedimentation,  Pres- 
Temperature,  Hydrogen  ion  concentration, 
ste  water  treatment. 


Identifiers:     'White     water,     Suspended     solids, 
Polyelectrolytes. 

White  waters  (wastes  generated  from  paper 
machines  and  normally  containing  mainly  fibers 
and  fillers)  were  subjected  to  dissolved  air  flotation 
tests  to  determine  the  feasibility  of  flotation  instead 
of  conventional  sedimentation.  The  waste  water 
was  subjected  to  a  variety  of  different  pressure, 
recirculation  ratios,  and  chemical  coagulants.  Ini- 
tial analysis  revealed  considerable  construction 
cost  savings,  since  flotation  units  occupy  only  one- 
sixth  of  the  space  needed  for  a  comparably  sized 
conventional  sedimentation  unit.  In  addition,  flota- 
tion units  could  be  prefabricated  in  the  factory  and 
assembled  on  the  job,  resulting  in  minimal  time  and 
expense.  Alum  and  Ferric  chloride  were  used  as 
coagulants,  and  Anionic  A-21,Separan  NP-10,and 
guargum  were  used  as  polyelectrolyte  conditioning 
aids.  Trial  and  error  produced  a  value  of  30  psig  as 
the  optimum  operating  pressure,  21  individual  tests 
were  performed  with  alum.  Removals  of  94%  were 
observed  but  taking  average  %  removal  the  op- 
timum dose  was  shown  to  be  40  mg/1  and  the 
removal  was  90.8%.  Similarly,  each  of  the  other 
chemicals  was  also  tested  21  times.  Optimum  dose 
of  ferric  chloride  was  also  40  mg/1  based  both  on 
operational  and  economic  considerations.  How- 
ever, removal  efficiencies  with  the  aid  of  coagu- 
lants, using  influents  containing  from  66  to  738 
mg/1  suspended  solids,  varied  from  81.8%  to 
96.7%.  Further  examination  showed  the  fibers  to 
be  moe  discrete  than  colloidal,  thus  explaining  why 
the  coagulants  showed  little  effect.  No  cost  com- 
parisons were  presented  between  the  conventional 
and  the  flotation  systems.  (Lowry-Texas) 
W71-13328 


THE  RATE  OF  OXIDATION  OF  WASTE  WITH 
THE  ADDITION  OF  SUPPLEMENTAL  CON- 
STITUENTS (NITROGEN  AND  PHOSPHORUS). 

Ohio  State  Univ.,  Columbus. 

Bernard  R.  Sacks. 

Master's  Thesis,  1967.  82  p,  38  fig,  24  ref. 

Descriptors:  'Sugar  beets,  'Industrial  wastes,  'Ox- 
idation, Phosphates,  Nitrates,  Nutrients,  Cells, 
Metabolism,  Biochemical  oxygen  demand,  Am- 
monium salts,  'Waste  water  treatment,  'Nitrogen 
compounds,  'Phosphorous  compounds,  Nitrogen, 
Phosphorous. 

A  sugar  beet  waste  was  used  to  determine  the  effect 
of  the  addition  of  various  types  and  amounts  of 
nitrogen  and  phosphorus  compounds.  Since 
nitrogen  and  phosphorus  are  needed  solely  for  the 
production  of  new  cell  material,  then  wastes  al- 
ready containing  sufficient  amounts  of  both  would 
not  be  effected  by  addition  of  amounts  in  excess  of 
that  needed.  It  was  discovered  that  nitrogen  in- 
creased the  rate  of  oxidation  for  a  particular  waste 
only  if  the  oxidation  time  was  less  then  four  days. 
For  wastes  with  oxidation  times  of  greater  than  four 
days,  the  rate  was  concentration  independent. 
Phosphorus  was  also  shown  to  have  a  similar  effect, 
but  at  a  much  lower  level.  Testing  of  types  of 
material  to  be  used  showed  that  ammonium  sulfate 
was  both  the  most  effective  and  the  least  expensive 
of  compounds  tested  for  nitrogen  addition.  Since 
sugar  beet  wastes  were  not  phosphorus  deficient, 
no  similar  testing  for  phosphate  additions  was 
possible.  In  each  case,  it  was  obvious  that  in- 
dividual determinations  must  be  made  for  each 
waste  to  establish  the  type  of  compound  and  the 
optimal  amount  to  be  used.  (Lowry-Texas) 
W71-13329 


USE  OF  LIME-SODA  ASH  SOFTENING 
SLUDGE  FOR  THE  TREATMENT  OF  MU- 
NICIPAL WASTE  WATER, 

Kansas  Univ.,  Lawrence. 

Wayne  E.  Johnson. 

Master's  Thesis,  University  of  Kansas,  1970.  45  p,  6 

fig,  14  tab,  17  ref. 

Descriptors:  Water  treatment,  'Water  softening, 
'Chemical  precipitation,  'Phosphates,  Economic 
feasibility.  Lime,  'Sludge,  Hydrogen  ion  concen- 


tration, Flocculation,  Solubility,  Chemical  oxygen 
demand.  Biochemical  oxygen  demand,  Sedimenta- 
tion, Dewatering,  'Waste  water  treatment. 
Identifiers:    'Soda    ash,    Thickening,    Suspended 
solids. 

Disposal  of  lime-soda  ash  sludges  from  municipal 
water  treatment  plants  is  becoming  increasingly 
more  costly.  Since  recalcining  is  still  too  expensive 
to  be  justifiable,  investigations  were  conducted  to 
determine  the  feasibility  of  use  the  lime-soda  ash 
sludge  in  waste  water  treatment  to  precipitate 
phosphates.  Lime  sludges  from  the  Lawrence,  Kan- 
sas water  treatment  plant  were  analyzed  and  found 
to  contain  85%  calcium  carbonate  and  4%  mag- 
nesium hydroxide.  About  400  to  600  mg/1  of  sludge 
could  be  added  to  the  waste  water,  causing  a  rise  of 
only  one-half  of  a  pH  unit.  In  addition,  the  lime 
sludge  tended  to  resist  any  pH  change,  requiring 
more  supplemental  addition  of  lime  to  raise  the  pH 
to  9.5,  the  optimum  point  for  phosphate  precipita- 
tion. No  increase  in  suspended  solids  removals  over 
conventional  primary  sedimentation  was  observed, 
soluble  BOD  and  COD  were  not  effected  by  either 
lime  sludge  or  lime,  and  suspended  BOD  and  COD 
removals  were  highly  pH  dependent.  Therefore, 
economic  analyses  of  individual  situations  must  be 
conducted  to  determine  whether  the  degreasing 
and  thickening  properties  of  lime  sludge  outweigh 
the  cost  of  additional  lime  and  use  of  apolymer  for 
sludge  thickening.  (Lowry-Texas) 
W71-13330 


THE  DEVELOPMENT  OF  PROCESS  KINETICS 
FOR  A  WASTE  TREATMENT  SYSTEM  UTILIZ- 
ING FILAMENTOUS  MICROORGANISMS, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

Hugh  R.  Edwards. 

Doctoral  Thesis,  April  1970.  124  p,  32  fig,  7  tab,  53 

ref. 

Descriptors:  'Activated  sludge,  'Fungi,  Bacteria, 
Sludge,  Nutrients,  Organic  loading,  Hydrogen  ion 
concentration,  Chemical  oxygen  demand, 
'Biochemical  oxygen  demand,  Neutralization,  Ac- 
climitzation,  Toxicity,  Nitrogen,  'Waste  water 
treatment. 

Identifiers:  'Filamentous  microorganisms,  *BOD- 
to-nitrogen  ratio,  Bulking,  Suspended  solids. 

Filamentous  organisms  have  long  been  nuisance  in 
plants  designed  for  conventional  activated  sludge 
treatment  because  of  their  poor  settling  charac- 
teristics. In  this  investigation,  a  treatment  system 
was  designed  specifically  for  filamentous  organ- 
isms. Advantages  possessed  by  filamentous  organ- 
isms included:  ( 1 )  greater  tolerance  to  pH  changes 
(operated  from  pH  2.5  to  pH  9.5);  (2)  lower 
nutrient  requirements;  (3)  high  surface  to  volume 
ratio,  and  (4)  ability  to  operate  under  high  BOD 
loading.  Suspended  solids,  pH,  BOD,  COD,  sludge 
production,  and  oxygen  utilization  changes  were 
monitored  to  determine  the  effects  of  changes  in 
flow  rate,  support  media  area,  organic  loading,  pH 
and  the  BOD-to-nitrogen  ratio.  Both  sludge 
production  and  oxygen  utilization  were  found  to  be 
similar  to  values  obtained  from  conventional  ac- 
tivated sludge  units  treating  organic  wastes.  The 
average  value  for  'a'  on  a  total  solids  and  COD  ba- 
sis, was  0.48,  'a'  decreaased  to  0.18,  when  the  pH 
dropped  to  2.60,  and  'a'  increased  significantly  for 
BOD:N  ratios  above  the  critical  ratios.  For  pH  2.65 
to  2.85,  the  critical  BOD:N  ratio  was  45:1.  For  pH 
6.6  to  7.45,  the  critical  BOD:N  ratio  was  shown  to 
be  90:1.  Removal  rate  was  directly  proportional  to 
influent  COD  from  0  to  1200  mg/1.  Sludge  which 
sloughed  off  the  support  frame  settled  easily, 
eliminating  the  most  important  drawback  of  the 
unit.  (Lowry-Texas) 
W71-13331 


THERMOPHILIC        OPERATION        OF       AC- 
TIVATED SLUDGE  PROCESS, 

Mississippi   State   Univ.,  State  College,   Dept.  of 
Civil  Engineering. 
James  E.  Parker. 
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Master's  Thesis,  Department  of  Civil  Engineering, 
August  1969.  78  p, 20 fig,  5  tab,  16ref. 

Descriptors:  'Activated  sludge,  'Temperature, 
♦Waste  water  treatment,  'Organic  matter,  Oxygen, 
Thermophilic  bacteria,  Biochemical  oxygen  de- 
mand, Chemical  oxygen  demand,  Sedimentation, 
Analytical  techniques,  Organic  loading,  Return 
flow,  Separation  techniques,  Storage. 
Identifiers:  'Thermophilic  process,  Detention  time. 

The  objective  of  activated  sludge  waste  treatment 
of  waste  water  is  the  removal  and  reduction  of  or- 
ganic matter  which  takes  up  oxygen.  One  of  the 
most  likely  means  of  doing  this  is  thermophilic 
treatment,  based  on  the  treating  ability  of  thermo- 
philic microorganisms.  The  result  would  be  evalu- 
ated in  terms  of  BOD,  COD,  suspended  solids 
removal,  and  effluent  quality.  The  thermophilic 
process  was  evaluated  at  55C,  with  a  continuous 
flow  system,  under  varying  organic  loading  condi- 
tions and  with  solid  separation  and  return.  Sewage 
was  collected  every  week  at  approximately  the 
same  time.  After  treatment  in  a  fermentor,  samples 
were  acclimated  for  two  weeks  with  sludge  from  a 
unit  operated  54C.  The  first  phase  was  designed  to 
determine  the  effect  varying  the  rate  of  flow  of  raw 
sewage  and  the  detention  time  would  have  at  55C. 
The  results  showed  that  the  laboratory  activated 
sludge  unit  operated  at  55C  was  capable  of  effect- 
ing an  overall  BOD  reduction  of  94%  under  varying 
organic  loads.  The  final  phase  of  the  study  dealt 
with  the  effect  a  100%  return  of  solids  at  varying 
flow  rates  and  a  constant  detention  time  would 
have  on  the  activated  sludge  treatment  at  55C. 
Removal  of  BOD  averaged  85%  for  the  three  runs 
done,  with  the  overall  BOD  reduction  being  rela- 
tively constant  for  all  the  flow  rates  and  for  both  fil- 
tered and  non-filtered  samples.  The  thermophilic 
process  is  capable  of  operating  at  a  100%  solids 
return  and  effecting  a  high  reduction  in  BOD.  (At- 
kins-Texas) 
W71-13332 


AN  INVESTIGATION  OF  AN  UNUSUAL  AERA- 
TION TANK  FOAM, 

Marquette  Univ.,  Milwaukee,  Wis.  Dept.  of  Civil 

Engineering. 

Richard  R.  Severin. 

Master's  Thesis,  December  1970.  45  p,  3  fig,  7  tab, 

24  ref 

Descriptors:  'Microorganisms,  'Activated  sludge, 
Enzymes,  Detergents,  Oil,  Foaming,  Sewage  treat- 
ment, 'Aeration,  Analytical  techniques,  Cultures, 
Chromatography,  Suspension  Wisconsin,  Califor- 
nia, 'Waste  water  treatment. 

Identifiers:  'Actinomycetes,  Nocardia  corallina, 
Nocardia  globerula,  Nocardia  opaca,  Nocardia 
minima,  Milwaukee,  San  Jose,  Crisco  oil. 

A  heavy  growth  of  floating  solids  and  microorgan- 
isms developed  in  an  activated  sludge  treatment 
plant  in  Milwaukee.  This  foam  was  found  to  con- 
tain Actinomycetacae,  Genus  Nocardia  as  its  prin- 
ciple microorganism,  and  could  be  found  where 
mixed  liquor  or  return  sludge  was  being  aerated. 
Vacuum  skimming  of  aeration  tanks  and  clarifier 
feed  channels  was  used  after  regular  defoaming 
agents  failed.  Recent  introduction  of  enzyme  deter- 
gents onto  the  market  was  considered  a  possible 
cause,  and  tests  were  conducted.  A  culture  of  the 
bacteria  Nocardia  was  isolated  from  the  mixed  cul- 
ture present  in  a  sample  of  the  surface  growth. 
After  isolation,  a  synthetic  sewage  containing  a 
measured  amount  of  enzyme  detergent  plus  a 
known  amount  of  grease  was  inoculated  with  the 
Nocardia  and  observed  for  the  development  of  a 
surface  growth.  Six  cultures  were  taken,  fibc  from 
the  sewage  plant  in  Milwaukee,  and  a  second  sam- 
ple from  a  sewage  plant  in  San  Jose,  California  with 
similar  foam.  The  addition  of  the  enzyme  detergent 
to  the  Nocardia  failed  to  create  the  desired  foam. 
Surface  foam  using  pure  cultures  of  Nocardia  could 
be  produced,  but  required  unusually  high  concen- 
trations of  grease  in  the  synthetic  media.  (Atkins- 
Texas) 
W7I-I3333 


PHOSPHOROUS  EXTRACTION  FROM  SOLU- 
TION BY  HETEROGENOUS  BIOLOGICAL 
SYSTEMS, 

Maine  Univ.,  Orono,  Dept.  of  Civil  Engineering. 
Richard  D.  Rox. 

Master's  Thesis,  University  of  Maine,  January 
1 970.  67  p,  20  fig,  43  ref. 

Descriptors:  'Eutrophication,  'Phosphorous,  Al- 
gae, Nitrogen,  Activated  sludge,  Chemical  oxygen 
demand,  Oxygen,  Aeration,  Dissolved  oxygen, 
Hydrogen  ion  concentration,  Settling,  Microorgan- 
isms, Acclimation,  Calcium,  Sedimentation,  Waste 
water  treatment. 

Identifiers:  'Chemical-biological  treatment,  Mixed 
liquor,  Suspended  solids,  Uptake. 

Phosphorous  has  become  the  major  controllable 
nutrient  in  the  fight  against  eutrophication.  An  at- 
tempt has  been  made  to  find  effective  means  of 
phosphorous  removal  through  a  chemical-biologi- 
cal treatment  scheme.  Bench  scale  activated  sludge 
units  of  the  phosphorous  uptake  and  release  by  ac- 
tivated sludge  systems.  Soluble  COD  uptake,  MLSS 
growth,  oxygen  utilization,  initial  F:M  ratios  and 
divalent  cation  concentrations  were  studied  to 
determine  their  effect  on  removal.  Phosphorous 
release  was  studied  under  extended  periods  of  aera- 
tion, low  concentrations  of  dissolved  oxygen, 
quiescent  settling  conditions  and  low  levels  of  pH. 
Activated  sludge  microorganisms  were  shown  to 
produce  reproduceable  phosphorous  uptake  data 
while  being  acclimated  to  a  synthetic  waste.  A 
phosphorous  uptake  of  0.02  pounds  P/lb.COD/day 
was  noted  for  bacterial  cultures  operating  at 
several  F:M  ratios.  A  close  correlation  of  the 
microbial  oxygen  utilization  and  the  total  soluble 
phosphorous  uptake  was  observed.  Phosphorus 
release  was  shown  to  be  independent  of  dissolved 
oxygen  concentrations  and  the  period  of  aeration. 
Low  pH  conditions,  however,  showed  significant 
levels  of  phosphorous  secretion.  Calcium  added  to 
the  activated  sludge  mixed  liquor  showed  varying 
degrees  of  enhanced  phosphorous  removal  with  no 
significant  deterioration  in  biological  activity.  (At- 
kins-Texas) 
W71-13334 


THE  MECHANISM  OF  PHOSPHOROUS 
REMOVAL  DM  ACTIVATED  SLUDGE, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
Ralph  E.  Oulton. 

Master's  Thesis,  University  of  Maine,  January 
1 969.  87  pages,  3 1  fig,  20  ref. 

Descriptors:  'Eutrophication,  'Algae,  Nutrients, 
Nitrogen,  Phosphorous,  Nitrogen  fixing  bacteria, 
'Activated  sludge,  Storage,  Temperature, 
Microorganisms,  Nitrogen  compounds, 

'Phosphorus  compounds,  Adsorption,  Removal, 
Degradation,  Chemical  oxygen  demand,  'Waste 
water  treatment. 

Identifiers:  Mixed  liquor,  Suspended  solids, 
'Phosphorous  uptake  rate. 

Compounds  of  nitrogen  and  phosphorous  are  the 
major  nutrients  in  the  eutrophication  process.  In 
order  to  control  eutrophication,  the  supply  of  at 
least  one  of  these  nutrients  must  be  controlled. 
Nitrogen-fixing  bacteria  offer  a  virtually  unlimited 
supply  of  nitrogen  to  algae;  therefore,  phosphorus 
is  the  nutrient  which  can  best  be  limited.  Tests  were 
made  to  determine  whether  the  uptake  of  soluble 
phosphorous  by  activated  sludge  mixed  liquor 
suspended  solids  is  related  to  the  variation  in  stored 
energy  products  within  the  cells  comprising  the 
MLSS.  Results  of  the  analytical  tests  performed 
revealed  several  facts,  ( 1 )  An  accidental  increase 
in  temperature  from  25  deg  C  to  55  deg  C  caused 
an  increase  in  the  soluble  phosphorous  uptake  rate 
from  40  mg/l  to  80  mg/l,  (2)  removal  of  soluble 
phosphorus  from  solution  is  related  to  the  con- 
tinued metabolism  of  the  activated  sludge  cells 
even  after  all  available  external  energy  sources  are 
exhausted,  (3)  the  first  total  soluble  phosphorus 
concentration  had  no  effect  on  the  phosphorus  up- 
take rate  in  the  system  studied,  (4)  the  phosphorus 
removal  and  use  of  storage  products  after  the  ex- 
haustion of  external  COD  was  independent  of  the 


first   MLSS   concentration   and   the   temper 
variations  studied.  (Atkins-Texas) 
W71-I3335 


CORRELATION    BETWEEN   BOD,   COD, 
TOTAL  ORGANIC  CARBON  IN  PAPER  I 
WASTE, 

Mississippi  State   Univ.,  State  College.   Dep 

Civil  Engineering. 

Charles  T.  Branch. 

Master's  Thesis,  August  1969.  91  p,  24  fig,  I 

30  ref. 

Descriptors:  Pulp  and  paper  industry,  *\ 
water  treatment,  Biochemical  oxygen  den 
Chemical  oxygen  demand,  'Pulp  wastes,  Ci 
Volatility,  Analytical  techniques,  Sampling, 
relation  analysis,  'Industrial  wastes,  Hardv 
Mississippi. 

Identifiers:  International  Paper  Com| 
Vicksburg,  Total  organic  carbon,  Volatile  solii 

The  pulp  and  paper  industry  uses  great  amoui 
water  each  day  in  the  papermaking  proces 
creased  concern  about  water  pollution  and  v 
water  treatment  has  brought  about  greater  ini 
in  a  means  of  predicting  the  strength  of  wastes 
avenue  for  finding  such  a  means  might  be  thi 
determining  if  an  applicable  relationship 
between  the  BOD,  COD,  and  total  organic  Ci 
in  mill  effluent.  Samples  were  taken  from  six 
of  waste  from  the  International  Paper  Comp 
Vicksburg  mill:  ( 1 )  weak  'black  liquor' 
'cooking',  (2)  discharge  from  the  paper  mat 
(3)  pulp  and  paper  waste  with  settleable 
removed;  (4)  non-fibrous  waste;  (5)  combitu 
of  pulp  and  paper  waste;  (6)  stored  pulp  and  j 
waste.  The  plant  uses  a  kraft  (sulfate)  process 
various  wastes  were  studied  for  BOD,  COD, 
solids,  total  volatile  solids,  inorganic  carbon 
total  carbon  with  samples  being  taken  at  two 
intervals  from  late  January  to  late  April  1969 
nature  of  the  instrument  to  determine  total  ci 
made  it  necessary  to  concentrate  several  sai 
before  laboratory  tests  were  done.  Accordi 
the  results  obtained,  a  correlation  does 
between  BOD,  COD,  and  TOC  of  kraft  pul| 
paper  mill  wastes,  although  the  degree  de| 
upon  the  type  of  waste.  It  was  also  showr 
wastes  which  remain  fairly  consistent  in  chai 
were  found  to  show  more  meaningful  correlati 
the  characteristics  studied.  (Atkins-Texas) 
W71-13336 


NITROGEN  AND  PHOSPHOROUS  REMC 
IN  CONVENTIONAL  MUNICIPAL  V/A 
WATER  TREATMENT  PLANTS, 

Mississippi  State   Univ.,  State  College.  De| 

Civil  Engineering. 

William  M.  Bostwick,  IV. 

Master's  Thesis,  May  1 970.  43  p,  20  ref,  6  tab. 

Descriptors:  'Waste         water         treat 

'Phosphorous,  Municipal  wastes,  Activated  si 
Nutrient  removal,  'Nitrogen,  Trickling 
Waste  treatment,  Analytical  techniques,  Sam 
Pollution  abatement,  Microorganisms,  Eutroj 
tion,  Biochemical  oxygen  demand,  Chemic. 
ygen  demand,  Nitrates,  Nitrites,  Mississippi. 
Identifiers:  'Mississippi  State  University,  Co 
Booneville,  Meridian. 

Control  of  nutrient  additions,  espe 
phosphorous,  is  the  best  method  of  preventin 
face  water  pollution  by  eutrophication.  Four 
cal  types  of  secondary  waste  water  treatment 
studied:  ( 1 )  a  fixed  nozzle  standard  rate  trie 
filter  plant,  (2)  high  rate  trickling  filter  plant, 
two-stage  high  rate  trickling  filter  plant,  and 
conventional  activated  sludge  plant.  The 
sought  to  find  a  correlation  between  the  B 
ratio  in  the  raw  sewage  to  organic  efficienc; 
nitrogen  and  phosphorous  removal.  Samples 
from  the  four  plants  were  tested  for  BOD,  < 
soluble  orthophosphates,  ammonia  nitrogei 
ganic  nitrogen,  nitrate  nitrogen,  and  i 
nitrogen.  It  was  found  that  the  mean  total  niti 
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mcentrations  in  the  raw  waste  ranged  from  26.9 
g/1  to  34.8  mg/l  with  the  mean  soluble 
thophosphate  ranging  from  13.2  mg/l  to  23.7 
g/1.  The  mean  concentration  of  soluble 
thophosphate  in  the  effluents  was  found  to  range 
>m  10.4  mg/l  to  23.9  mg/l  with  the  mean  total 
trogen  ranging  from  8.8  mg/l  to  26.3  mg/l.  The 
jan  degree  of  soluble  orthophosphate  removal 
nged  from  a  slight  increase  to  19.6  percent  while 
s  mean  total  nitrogen  removal  ranged  from  20.9 
rcent  to  66.6  percent.  (Atkins-Texas) 
71-13337 


NITARY  AND  TOXICOLOGICAL  STUDIES 
!  THE  PERMISSIBLE  CONCENTRATION  OF 
IOSBUTYL  IN  WATER  BODIES, 

Kkovskii    Gosudarstvennyi     Meditskinskii     (I) 

SSR). 

I.  Docent  Akulov. 

giene  and  Sanitation,  Vol  35,  No  4,  April  1970 

7-51,1  fig,  3  tab. 

scriptors:  Organophosphorous  pesticides, 
oxicity.  Pesticides,  Organoleptic  properties, 
ste,  Color,  Percolation,  Run-off,  Water  qualitv 
itrol.  ' 

ntifiers:  *Phosbutyl,  *Median  lethal  concentra- 
fi,  "Cholinesterase  activity,  USSR. 

jeriments  with  phosbutyl  in  water  demonstrated 
t  unfavorable  organoleptic  properties  would 
ise  rejection  of  a  water  supply  before  the  con- 
ization of  phosbutyl  was  high  enough  to  cause 
lificant  damage.  The  perception  threshold  for 
odor  is  0.03  mg/l,  approximately  1/100  of  the 
jshold  concentration  with  respect  to  the  sanita- 
:onditions  of  a  water  body.  At  this  level,  phosbu- 
has  no  detectable  toxic  effects.  Median  lethal 
es  for  white  mice,  albino  rats,  and  rabbits  were 
I  mg/kg,  390  mg/kg,  and  150  mg/kg  respective- 
Long  term  experiments  over  an  8  month  period 
e  also  performed.  The  principle  effect  of  phos- 
yl  in  low  concentrations  was  shown  to  be  inhibi- 
i  of  cholinesterase  activity.  Based  on  these  and 
sr  analyses,  the  recommended  maximum  per- 
sible  concentration  of  phosbutyl  was  set  at  0.03 
I.  (Lowry-Texas) 
1-13340 


'ERAL  METHODS  OF  ALGAE  REMOVAL 
HUNICIPAL  OXIDATION  PONDS, 

Ms  Univ.,  Lawrence. 

laldM.  Martin. 

iter's  Thesis,  University  of  Kansas,  December 

0.82p,  22  fig,  6  tab,  19ref. 

criptors:  *Oxidation  lagoons,  *Algae,  Mu- 
pal  wastes,  *Filtration,  *Filters,  Biochemical 
;en  demand,  Chemical  oxygen  demand, 
sphorus,  Nitrates,  Ammonia,  Coagulation, 
:culation,  Sedimentation,  Filtration,  Lime, 
ks.  Metabolism,  Design  criteria,  *Waste  water 
tment,  Effluents. 

tifiers:  *Suspended  solids,  Sodium  hydroxide, 
ck  filters. 

lent  from  an  oxidation  pond  was  collected  and 
I  both  for  a  jar  test  and  for  runs  through  an  up- 
rock  filter.  A  wide  variety  of  coagulants  and 
new  polyelectrolytes  were  used  in  the  hope  of 
wenng  some  economical  means  of  removing 
t  from  oxidation  pond  effluents.  Lime,  alum 
sodium  hydroxide  were  tested  for  use  as  floc- 
nts,  while  Calgon's  Cat-floc  was  used  at  a  con- 
ration  of  8  mg/l  as  a  flocculent  aid.  No  cost 
es  were  reported,  but  the  addition  of  an  exten- 
dosing,  mixing,  and  sedimentation  system,  plus 
fact  that  as  much  as  120  mg/l  of  flocculent 
Id  be  required,  indicated  the  process  would  de- 
the  main  purpose  of  oxidation  ponds,  namely 
:ost  and  little  or  no  maintenance.  The  rock  fil- 
however,  showed  much  more  promise, 
ated  only  by  the  hydraulic  head  of  the  pond 
,  the  filters  required  no  mechanical,  electrical, 
hemical  equipment  and  little  or  no  main- 
ice.  Since  COD  was  shown  to  be  present  both 
ssolved  and  suspended  forms,  then  the  dif- 


ference between  soluble  COD  and  total  COD 
would  indicate  the  efficiency  of  removal  of 
suspended  matter  in  the  rock  filter.  On  this  basis 
rock  filters  were  shown  to  be  capable  of  removing 
80  to  90%  of  the  suspended  material  COD.  Further 
field  scale  tests  were  recommended  for  the 
establishment  of  operational  parameters  and  design 
criteria.  (Lowry-Texas) 
W71-13341 


ANAEROBIC  DIGESTION  OF  THICKENED 
WASTE  ACTIVATED  SLUDGE  CONTAINING 
UtON  PHOSPHATES, 

Marquette  Univ.,  Milwaukee,  Wis. 

Alan  G.  Hartenstein. 

Master's  Thesis,  October  1970.  101  p,  23  fig,  24 

ref. 

Descriptors:  *Anaerobic  digestion,  "Phosphorous, 
"Iron,  Precipitation  (Chemical),  Acclimatization! 
Organic  loading,  Hydrogen  ion  concentration,  Al- 
kalinity, Methane,  Sludge,  Analytical  techniques, 
*Waste  water  treatment,  Activated  sludge,  Sludge 
digestion. 

Identifiers:  *Waste  pickle  liquor,  Volatile  solids, 
Volatile  acids. 

Laboratory  scale  digesters  were  started  up  and 
were  fed  low-iron  content  sludge  and  brought  to 
steady  state.  Digester  No.  1  was  then  used  as  a  con- 
trol; digester  No.  2  was  fed  a  sludge  containing  2% 
iron;  and  digester  No.  3  was  fed  a  sludge  containing 
5%  iron.  Performance  effects  were  evaluated  by 
comparison  of:  (1)  quality  and  quantity  of  gas 
produced;  (2)  volatile  solids  reduction;  (3)  pH 
changes;  (4)  alkalinity;  (5)  %  volatile  solids 
changes  in  both  the  test  digesters  and  the  control. 
No  changes  were  discerned  in  pH,  alkalinity  or 
volatile  acids  at  either  high  or  low  loadings,  while 
higher  loading  rates  occasioned  slight  reductions  in 
the  per  cent  reduction  of  volatile  matter.  Gas 
production  was  also  unaffected  by  iron  in  the 
sludge  and  was  more  or  less  independent  of  loading 
rate  as  well.  No  gas  quality  changes  were  observed 
at  either  the  high  or  the  low  loadings.  Total  soluble 
phosphorus  was  released  into  solution  on  addition 
into  the  digester  of  sludges  containing  iron.  The 
amount  of  release  was  directly  proportional  with 
both  increases  iron  content  of  the  feed  sludge  and 
increased  loading  rate.  The  control  sludge,  how- 
ever, not  only  did  not  release  any  soluble 
phosphate,  but  showed  definite  uptake  at  higher 
ioading  rates.  (Lowry-Texas) 
W71-13342 


FACTORS  AFFECTING  THE  FILTRATION 
CHARACTERISTICS  OF  AEROBICALLY 
DIGESTED  SLUDGE, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

David  G.  Parker. 

Doctoral  Thesis,  December  1970.  128  p,  30  fig,  44 

ref. 

Descriptors:  *Sludge  treatment,  *Aerobic  condi- 
tions, "Dewatering,  Activated  sludge,  'Digestion, 
Anaerobic  conditions,  Dissolved  oxygen,  Aeration, 
Hydrogen  ion  concentration,  Temperature,  Mix- 
ing, Chlorination,  Metabolism,  Coagulation,  ♦Fil- 
tration, *Waste  water  treatment. 
Identifiers:  Suspended  solids,  Secretion. 

Laboratory  scale  investigations  were  conducted  to 
determine  the  chemical  and  biological  mechanisms 
affecting  sludge  filterability,  and  also  to  establish 
the  effects  of  aerobic  digestion  on  the  dewatering 
of  activated  sludge.  The  filterability  of  all  sludges 
tested  was  improved  with  moderate  aeration  at  20 
deg  C.  Optimum  time  for  maximum  filterability  was 
found  to  be  4  to  6  day  for  activated  sludge  from 
plants  without  primary  sedimentation.  Differences 
in  dissolved  oxygen  concentration  above  2  mg/l 
produced  little  or  no  effect  on  sludge  filterability. 
However,  it  was  necessary  to  maintain  the  sludge  in 
a  viable  active  condition,  since  anaerobic  condi- 
tions resulted  in  steady  degradation  of  sludge  fil- 
terability up  to  4  days.  Rapid  mixing,  chlorination 


before  digestion,  pH  below  7.0  and  low  tempera- 
ture all  were  found  to  depress  sludge  dewaterabili- 
ty,  while  pH  above  7  and  temperature  above  30  deg 
C  had  little  effect  upon  the  system.  The  mechanism 
of  filtration  improvement  appeared  to  be  biological 
in  nature,  with  extracellular  polymeric  substances 
being  secreted  by  or  exposed  on  the  surface  of  bac- 
teria during  the  endogenous  phase  of  metabolism. 
These  polymers  caused  coagulation  and  bridging 
between  sludge  particles,  but  only  occurred  when 
oxygen  was  present.  Because  of  this  phenomenon, 
the  time  required  to  drain  750  ml  from  a  one  liter 
sludge  decreased  by  about  73%  after  6  days  of 
aeration,  and  total  drainable  water  increased  by 
2%.  (Lowry-Texas) 
W71-13343 


THE  PRECIPITATION  AND  DISSOLVED  ADt 
FLOTATION  OF  ORTHOPHOSPHATE  USING 
FERROUS  SULFATE  AND  CALCIUM 
HYDROXIDE, 

Ohio  State  Univ.,  Columbus. 

James  F.  Dietz. 

Master's  Thesis,  1969.  68  p,  13  fig,  3 1  ref. 

Descriptors:  "Phosphates,  *Chemical  precipita- 
tion, *Flotation,  "Surfactants,  Iron,  Adsorption, 
Frothing,  Sedimentation,  Nutrients,  "Waste  water 
treatment,  Water  quality  control. 
Identifiers:  *Dissolved-air-flotation,  "Microflota- 
tion,  "Orthophosphates,  "Flotation. 

Three  different  commercial  surfactants:  (1) 
CTAB-  (Hexadecy  tri-methyl  ammonium  bromide; 
(2)  NaL- (sodium  laurate);and  (3)  DuomacC-(N- 
COCO-1,  3  diaminopropane  acetate)  were  used  in 
testing  a  dissolved-air  flotation  phosphorus 
removal  mechanism.  The  variables  studied  in- 
cluded the  effect  of  pH  range  of  the  collector,  the 
recycle  ratio,  and  the  molar  ratio  of  phosphate  to 
iron  II.  Comparison  of  this  flotation  system  with 
that  of  microflotation  was  a  primary  objective  of 
the  study.  Calculation  of  the  air-to  solids  ratio  for 
both  systems  revealed  that  a  dissolved  air  flotation 
system  with  50%  recycle,  could  accomplish  com- 
parable removals  with  one  fourth  of  the  air 
required  for  a  microflotation  system.  In  addition, 
dissolved  air  flotation  does  not  require  the  addition 
of  a  frothing  agent  which  adds  both  to  chemical 
and  operational  costs,  as  well  as  increasing  the  or- 
ganic material  in  the  effluent.  Finally,  the  sludge 
volume  produced  by  dissolved  air-flotation  was 
shown  to  be  considerably  less  than  that  produced 
by  conventional  sedimentation.  98%  phosphate 
removals  were  obtained  by  flotation  with  20  ppm 
Puomac  C  in  the  pH  range  of  7-10;  making  it  the 
best  overall  system,  while  optimum  Fe:P  ratio  was 
found  to  be  2:1  for  all  surfactants,  since  competi- 
tion for  iron  between  hydroxide  and  phosphate  ions 
occurs  below  that  level.  (Lowry-Texas) 
W71-13344 


ACTIVATED  CARBON  ADSORPTION  OF  TYPE 
I  POLIOVUtUS  FROM  WASTEWATER, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
Warner  Murray. 

Master's  Thesis,  University  of  Maine,  January 
1968.  57  p,  11  fig,  2  tab,  48  ref. 

Descriptors:  "Viruses,  "Water  reuse,  Bac- 
teriophage, "Activated  carbon,  "Adsorption, 
Statistical  methods,  Analytical  techniques, 
Isotherms,  Chemical  oxygen  demand,  "Tertiary 
treatment,  Water  purification,  Water  pollution 
sources,  Pollution  abatement. 
Identifiers:  "Poliovirus,  Activated  carbon  adsorp- 
tion beds,  Nuchar  C-190  Activated  Carbon, 
Desorption,  Virus  exhaustion  point,  Chemical  ox- 
ygen demand  exhaustion  point. 

The  burden  being  placed  on  our  water  supply  due 
to  increasing  use  of  water  resources,  has  brought 
about  increasing  interest  in  methods  of  water  reuse. 
Such  reuse  calls  for  water  which  is  entirely  free  of 
harmful  pollutants,  including  viruses.  One  means  of 
tertiary  treatment  which  has  been  tested  is  the  use 
of  continuous-flow  granular  activated  carbon  ad- 
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sorption  beds  as  a  tertiary  treatment  procedure.  A 
study  was  made  in  which  polio  type  I  virus  was 
added  to  secondary  effluent  and  passed  through  a 
column  run  beyond  the  virus  exhaustion  point. 
Three  isotherm  studies  were  also  conducted  in 
hopes  of  revealing  the  desorption  phenomenon. 
Nuchar  C-190  Activated  Carbon  in  powdered  form 
was  used  in  the  isotherm  tests  and  a  granular  form 
of  the  same  was  used  in  the  column  tests.  Results  of 
the  tests  showed  that:  ( 1 )  the  poliovirus  exhaustion 
point  is  reached  prior  to  the  COD  exhaustion  point; 
(2)  the  quantities  of  poliovirus  adsorbed  had  a 
mean  value  of  6.53  x  1,000,000  PFU  per  gram  of 
carbon  with  a  standard  deviation  of  2.70  x 
1,000,000  PFU  per  gram  of  carbon;  (3)  a  desorp- 
tion and  concentration  effect  of  the  poliovirus  was 
noted  after  the  virus  exhaustion  point  was  reached; 
(4)  the  polio  virus  that  was  adsorbed  to,  and 
desorbed  from,  the  carbon  was  in  no  way  altered  in 
its  ability  to  infect  a  host  cell.  (Atkins-Texas) 
W71-13345 


KINETIC  STUDY  FOR  THE  REMOVAL  OF 
ORTHOPHOSPHATES  FROM  AQUEOUS 
SOLUTIONS  USING  ACTIVATED  ALUMINA, 

Northwestern  Univ.,  Evanston. 

Barry  F.  Winkler. 

Master's  Thesis,  August  1969.  87  p,  27  fig,  14  tab, 

39  ref. 

Descriptors:  *  Kinetics,  *  Adsorption,  *  Phosphates, 
Diffusion,  Films,  Sampling,  Ion  exchange,  Analyti- 
cal techniques,  Colorimetry,  Spectrophotometry, 
♦Waste  water  treatment,  Aqueous  solutions. 
Identifiers:  *Activated  alumina,  *Nitric  acid, 
*Freundlich  isotherm,  Regeneration, 

*Orthophosphates. 

A  differential  bed  reactor  was  used  to  study  the 
kinetics  of  phosphate  removal  by  activated  alu- 
mina. The  interfering  mechanisms,  namely  inter- 
particle  diffusion,  film  diffusion  and  pore  diffusion, 
were  studied  and  dealt  with  individually.  Interparti- 
cle  diffusion  was  avoided  by  diluting  the  alumina 
bed  with  glass  beads  of  similar  dimension.  The  ef- 
fect of  film  diffusion  was  eliminated  by  operating  at 
sufficiently  high  velocities,  and  pore  diffusion  was 
negated  by  using  alumina  of  a  mesh  fine  enough 
that  no  noticeable  changes  in  reaction  rates  were 
observed  for  experiments  where  the  particle  size 
was  the  only  variable.  Effluent  orthophosphate 
concentrations  were  determined  colorimetrically. 
Spectrophotometric  analyses  were  made  at  710 
micro,  since  a  straight  line  Beers  Law  relationship 
was  observed  for  varied  sources  of  phosphates  in 
the  0  to  30  mg/1  range.  An  equation  for  the  overall 
reaction  mechanism  was  established  which  fit  the 
Freundlich  Isotherm.  Therefore  the  removal 
mechansim  was  shown  to  be  adsorption.  This  in- 
vestigation also  revealed  that  oven  drying  of  the 
acid  treated  alumina  was  not  necessary,  and  ac- 
tually had  a  detrimental  effect  by  driving  of  nitrate 
ions  and  reducing  the  number  of  available  adsorp- 
tion sites.  Several  promising  regeneration  schemes 
were  also  tested.  Preliminary  results,  indicated  that 
further  work  along  both  these  lines  may  improve 
the  economics  of  the  process  considerably.  (Low- 
ry-Texas) 
W71-13346 


EFFECT  OF  TEMPERATURE  ON  SUBSTRATE 
REMOVAL  IN  ACTIVATED  SLUDGE, 

Kansas  Univ.,  Lawrence. 

Christina  Palmerlee. 

Master's  Thesis,  University  of  Kansas,  1970.  84  p, 

21  fig,  23  tab,  40  ref. 

Descriptors:  "Activated  sludge,  *Temperature, 
•Waste  water  treatment,  Metabolism,  Bacteria, 
Protozoa,  Growth  rates,  Sludge,  Acclimatization, 
Adsorption,  Aeration,  Chemical  oxygen  demand, 
Biochemical  oxygen  demand. 
Identifiers:  'Suspended  solids,  BOD5. 

Both  batch-fed  and  continuous  feed  activated 
sludge  units  were  operated  both  at  room  tempera- 
ture (22  deg  C)  and  at  1-5  deg  C.  All  other  opera- 


tional variables  were  held  as  nearly  constant  as 
possible.  The  substrates  fed  to  the  reactors  were 
glucose  and  acetic  acid-sodium  acetate  solutions. 
The  operational  cycle  of  the  batch  units  consisted 
of  23  hours  aeration,  wasting  of  one  liter  of  mixed 
liquor,  one  hour  of  sedimentation,  wasting  of  one 
liter  of  supernatant,  addition  of  feed  and  nutrients, 
adjustment  of  level  with  tap  water,  and  then  aera- 
tion again.  The  continuous  fed  unit  was  seeded  with 
primary  domestic  sewage  and  substrate  was  added 
continually.  Parameters  monitored  included  mixed 
liquor  volatile  suspended  solids,  mixed  liquor 
suspended  solids,  mixed  liquor  COD,  effluent 
suspended  solids,  effluent  and  soluble  COD  and  ef- 
fluent and  soluble  BOD5.  The  data  obtained 
demonstrated  that  conventional  activated  sludge 
systems  operating  under  sustained  low  temperatues 
would  require  a  longer  aeration  time  to  achieve 
removals  comparable  to  those  obtained  at  higher 
temperatures.  In  addition,  low  temperature  opera- 
tion also  experienced  difficulty  in  solids  removals. 
Continuous-fed  systems  experienced  less  tempera- 
ture 'shock'  than  batch  fed  systems,  but  solids 
removal  difficulties  were  present  for  all  low  tem- 
perature operations.  (Lowry-Texas) 
W71-13347 


DIGITAL  SIMULATION  OF  ACTIVATED 
SLUDGE  SYSTEMS, 

Kansas  Univ.,  Lawrence. 

Ronald  G.  Conrad. 

Master's  Thesis,  University  of  Kansas,  June  1969. 

1 15  p,  19  fig,  72  ref. 

Descriptors:  *Activated  sludge,  "Compter  simula- 
tion, Digital  computers,  Analytical  techniques, 
•Mathematical  models,  Data  processing,  Pro- 
gramming languages,  Design  criteria.  Microorgan- 
isms, Mixing,  *  Waste  water  treatment,  *  Model  stu- 
dies, Simulation  analysis. 

Identifiers:  'Algorithms,  "Integration,  Flow  chart, 
Steady  state,  Transients,  BASIC. 

After  an  extensive  literature  review,  the  McKinney 
model  of  the  activated  sludge  system  was  chosen 
for  modeling  on  the  digital  computer.  The  pro- 
gramming language  BASIC  was  chosen  to  allow 
running  of  the  program  on  a  time-share  computer 
system,  and  also  to  allow  operators  with  only 
minimal  computer  background  to  operate  the  pro- 
gram. Information  flow  between  the  parameter 
defining  equations  was  constructed,  and  from  this  a 
basic  algorithm  for  solution  of  steady  state  and 
transient  state  conditions  was  established.  The  pro- 
gram produced  data  which,  upon  analysis,  revealed 
that  McKinney's  dF/dt  equation  did  not  correctly 
predict  the  value  of  F  during  the  transient  state.  In 
addition  the  simulation  model  was  limited  in  pre- 
dicting the  total  response  for  systems  subjected  to 
transients,  such  as  would  occur  in  a  full  size  operat- 
ing system.  The  F/M  ratio  also  was  discarded  as  a 
parameter  for  determining  the  growth  phase  of  a 
continuous  system,  since  its  value  was  not  suffi- 
ciently defined.  Graphical  data  output  was  found 
superior  to  tabular  data  in  that  it  was  more  readily 
equated  to  operating  characteristics.  (Lowry-Tex- 
as) 
W71-13348 


A  STUDY  OF  UPFLOW  FILTRATION, 

Kansas  Univ.,  Lawrence. 

Carl  L.  Hamann,  Jr. 

Master's  Thesis,  Kansas  University,  October  1969. 

104  p,  10  fig,  24  tab,  49  ref. 

Descriptors:  "Filtration,  "Water  purification, 
"Turbidity,  Separation  techniques,  "Coagulation, 
Sedimentation,  Flow  rates,  Headloss,  Depth,  Tem- 
perature, Alkalinity,  Hydrogen  ion  concentration, 
Coliforms,  Sampling,  Monitoring,  "Waste  water 
treatment,  Kansas. 

Identifiers:  "Upflow  filtration,  "Biflow  filtration. 
Suspended  solids,  Clarification,  Fluidization, 
Lawrence  (Kansas). 

A  laboratory  scale  upflow  filtration  system  was 
constructed  at  the  Lawrence,  Kansas  water  treat- 


ment plant  to  determine  the  feasibility  of  purify 
Kansas  River  water  by  combining  coagulation  ; 
filtration  in  one  high-rate  process.  Alum  was 
jected  into  the  raw  water  directly  ahead  of  the 
ters,  with  coagulation  and  clarification  to  t 
place  within  the  filter.  The  effects  of  both  the  i 
of  filtration  and  the  depth  of  filter  media  on  fi 
performance  were  studied,  along  with  the  effect 
addition  of  a  polymer  to  the  alum  coagulant  Fi 
runs  were  relatively  short  from  a  minimum  c 
hours  to  a  maximum  of  7  hours.  Most  runs  » 
terminated  either  by  bed  lifting  or  fluidization. 
ft.  depth  filter  without  a  grid  system  was  showi 
be  capable  of  reducing  effluent  turbidity  to 
units,  from  influent  turbidities  varying  from  26( 
140  units.  Addition  of  a  grid  system  to  the  to| 
the  filters  resulted  in  greater  stability  of  operat 
with  longer  filter  runs  and  higher  terminal  h 
losses.  The  biflow  filtration  was  also  analyzed.  ( 
estimates  showed  a  15  to  30%  savings  in  in 
costs  for  biflow  filters  over  conventional  filters, 
attempts  were  made  to  establish  relative  cost 
any  of  the  other  systems.  (Lowry-Texas) 
W7 1-13349 


ANAEROBIC     DIGESTION     OF    THICKEr. 
SLUDGE  AT  VARYING  TEMPERATURES, 

Mississippi  State  Univ.,  State  College.  Dept 

Civil  Engineering. 

TommieG.  Byrne. 

Master's  Thesis,  August  1969.  105  p,  30  fig,  42 

Descriptors:  "Anaerobic  digestion,  "Activ: 
sludge,  Sewage  treatment,  Volatility,  Temperat 
Alkalinity,  Acidity,  Acids,  Methane,  Sedime 
tion,  Hydrogen  ion  concentration,  "Waste  w 
treatment,  Sludge  treatment. 
Identifiers:  "Volatile  acids,  Acid  formers,  Met! 
formers,  Sludge  detention  time,  Total  solids  < 
tent. 

Anaerobic  digestion  of  activated  sludge  is  on 
the  most  complex  methods  of  sewage  treatmen 
well  as  one  of  the  most  expensive.  Many  factor 
feet  the  digestion  process:  balance  betv. 
methane  formers  and  the  acid  formers,  rang 
volatile  acid  concentrations,  alkalinity  concer 
tion,  sludge  detention  time,  mixing  method  u 
total  solids  content,  loading  rates,  viscosity, 
water  content.  In  view  of  a  recent  finding  thai 
ceptable  volatile  solids  reduction  is  possible  f 
concentrated  sludges,  a  need  was  seen  to  ascei 
the  effects  of  temperature  on  activated  sludge, 
study  was  done  in  two  phases.  During  the 
phase,  a  sludge  of  15  percent  total  solids 
digested  at  temperature  of  105  deg  F,  120  de 
1 30  deg  F,  and  140  deg  F.  Sludges  of  5 ,  1 0,  an 
percent  total  solids  were  digested  at  1 30  deg  F 
ing  the  second  phase.  Factors  upon  which 
judging  of  the  progress  of  digestion  for  the  var 
sludges  were  based  on  total  solids,  volatile  so 
ph,  alkalinity,  and  volatile  acids.  Results  of 
study  showed  that  temperature  does  have  def 
effects  on  the  digestion  of  a  thickened  sludge.  1 
ing  this  study,  digestors  operating  at  temperat 
greater  than  105  deg  F  showed  distinct  signs  ol 
paired  digestion  as  evidenced  by  high  concei 
tions  of  alkalinity  and  volatile  acids  and  extrei 
low  production  of  gas.  (Lowry-Texas) 
W71-13350 


BACTERIAL  INNOCULATION  OF  A  K.A 
SAND  FILTER  FOR  THE  REMOVAL 
PHENOL, 

Northwestern  Univ.,  Evanston. 

Joseph  A.  Cavalier. 

Master's  Thesis,  ugust  1969.  55  p,  9  fig,  18  tat 

ref. 

Descriptors:  "Phenols,  Taste,  Odors,  Biodegr 
tion.  Filters,  "Bacteria,  Pseudomonas,  Temp 
ture,  Flow  rates,  Headloss,  Chlorination,  Wate 
rification,  "Waste  water  treatment. 
Identifiers:  "Biological  filters,  "Bac 
"Flavobacterium,  Inoculation. 
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:illus,  Flavobacterium,  and  Pseudomas  are 
ong  the  bacteria  reported  in  the  literature  as 
ng  able  to  degrade  phenol  biologically.  Since 
:illus  and  Flavobacterium  are  also  documented 
>eing  primary  inhabitants  of  sand  filters,  a  3-inch 
meter  model  sand  filter  was  constructed  for  use 
ihenolic  degradation  studies.  The  filter  was  in- 
ilated  with  800  ml  of  a  culture  containing  10  to 

8th  power  bacteria/ml,  and  then  subjected  to 
eral  runs  at  a  flow  rate  of  2  gpm/sq  ft.  In  all  runs, 
filter  was  able  to  reduce  the  phenolic  content 
n  10  p.p.b.  in  the  nfluent  to  less  than  1  p.p.b.  in 
effluent.  The  increase  in  headloss  attributable 
lacterial  growth  was  less  than  3  1/2  feet.  In  addi- 
i,  the  chlorine  needed  to  kill  the  effluent  bac- 
a.  although  rather  high  immediately  following 
inoculation  of  bacteria,  was  typical  of  doses 
ded  for  standard  waste  water  effluents.  The  pri- 
y  disadvantage  of  the  system  was  that  at  60  deg 
[  1/2  days  after  inoculation  were  required  to 
jce  the  concentration  to  less  than  1.0  p.p.b. 
n  an  initial  10  p.p.b.  The  process  would  have 
e  promise  for  treating  the  persistent  presence 
henol,  but  appears  to  be  too  slow  for  intermit- 

phenol  problems.  Preliminary  results  also 
ved  higher  temperatures,  lower  phenol  concen- 
ons  and  lower  flow  rates  during  inoculation 
Id  reduce  the  time  required  and  the  effects  of 
e  parameters,  plus  the  effect  of  commonly  used 
nicals  and  back  washing  merit  further  in- 
igation.  (Lowry-Texas) 
1-13351 


LOGICAL  TREATMENT  WITH  ROTATING 
OCR, 

quette  Univ.,  Milwaukee,  Wis. 

:nL.  Van  Aacken. 

ter's  Thesis,  April  1968.  69  p,  15  fig,  2  tab,  43 


:riptors:  *Biodegradation,  *Slime,  *Filtration, 
rs,  Microorganisms,  Organic  loading,  Trickling 
s,  Activated  sludge,  Mixing,  Aeration, 
hemical  oxygen,  demand,  Chemical  oxygen 
and,  Statistical  methods,  Acclimatization, 
ste  water  treatment,  *Biological  treatment, 
tifiers:  'Rotating  biological  contactor, 
raulic  loading. 

tating  biological  filter,  combining  the  features 
)th  the  trickling  filter  and  the  conventional  ac- 
ed  sludge  process,  in  a  laboratory  model  was 
tructed  for  testing  purposes.  An  eight  inch 
eter,  eighteen  inch  long  drum  was  equipped 
radially  mounted  window  screening  for  media, 
n  a  tank  provided  with  scrapers  made  of 
:ning,  and  rotated.  Treatment  occurred  within 
ank,  with  influent  pumped  in  one  end  and  ef- 
t  leaving  through  the  other  end.  The  effluent 
carried  the  sloughed  material  with  it.  The 
i  Square  statistical  analysis  for  variation  was 
to  determine  the  governing  parameters.  Or- 
:  loading  was  shown  to  have  the  greatest  effect 
ie  system,  while  rate  of  rotation  was  a  close 
id.  Waste  strength  also  affected  efficiency,  but 
esser  degree.  95%  removal  was  obtained  at  a 
ng  of  60  lbs  BOD/1000  cu  ft  day,  and  90% 
val  was  observed  at  loadings  of  250  lbs 
/1 000  cu  ft/day  at  5  to  7  rpm.  Initial  results 
encouraging  for  further  development,  and 
up  considerations  were  presented.  (Lowry- 

13352 


I  LEVEL  INACTIVATION  OF  VIRUSES  IN 
TE  WATER  BY  CHLORINATION, 

e  Univ.,  Orono.  Dept.  of  Civil  Engineering. 

iasL.  Lothrop. 

:r's  Thesis,  University  of  Maine,  August  1968. 

iptors:      'Water     purification,      "Chlorine, 

■  'Bacteriophage,  Storm  run-off,  'Chlorina- 

follution  abatement,  *Waste  water  treatment, 

:stic  wastes,  Water  pollution  sources,  Analyti- 

chniques. 

fiers:  T2  bacteriophage,  Type  I  poliovirus, 

Jvirus. 


A  study  to  determine  the  chlorine  residuals 
required  for  a  high  degree  of  inactivation  (99.99 
percent)  of  viruses  in  waste  water  dealt  with  viruses 
in  settled  waste  water,  secondary  effluent,  and 
stormwater  overflow.  The  waste  water  used  in  the 
tests  was  of  a  purely  domestic  nature,  and  the 
secondary  effluent  was  from  an  extended  aeration 
plant.  Type  I  poliovirus  and  T2  bacteriophage  were 
used.  The  first  phase  of  the  tests  dealt  with  the  inac- 
tivation of  the  T2  bacteriophage  in  settled  waste 
water  and  secondary  effluent.  Results  revealed  that 
a  combined  chlorine  residual  of  from  28.0  mg/1  was 
required  to  inactivate  99.99  percent  of  the  T2 
phage  in  settled  influent.  In  tests  on  the  secondary 
effluent,  a  chlorine  dosage  of  4  to  6  mg/1  produced 
a  free  residual  of  about  .2  and  .3  mg/1  after  the  30 
minute  contact  time.  These  free  residuals  were 
found  to  effect  a  1 000  percent  inactivation  of  the 
T2  phage  according  to  the  plaquing  technique 
used.  The  second  phase  of  the  work  utilized 
poliovirus.  Eleven  runs  in  settled  waste  water 
showed  that  combined  residuals  required  for  99.99 
percent  inactivation  ranged  from  32.0  mg/1  to  43.0 
mg/1.  The  high  level  inactivation  of  the  Type  I 
poliovirus  in  secondary  effluent  and  stormwater 
overflow  was  accomplished  by  providing  break- 
point chlorination  in  the  sample.  It  was  found  that  a 
free  residual  of  0.2  to  0.5  mg/1  would  provide  a  100 
percent  inactivation  of  the  virus.  (Atkins-Texas) 
W71-13354 


VIRUS  INACTIVATION  WITH  PHOSPHATE 
REMOVAL  IN  A  TERTIARY  WASTE  WATER 
TREATMENT  PROCESS, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
Dirk  R.  Brunner. 

Master's  Thesis,  University  of  Maine,  August  1968 
82  p. 

Descriptors:  *Water  purification,  'Pathogenic  bac- 
teria, Virus,  Water  pollution  sources,  'Waste  water 
treatment,  Viruses,  Bacteriophage,  Calcium, 
Biochemical  oxygen  demand  5,  Phosphate,  Tur- 
bidity, Magnesium,  Sedimentation,  Isotherms, 
'Tertiary  treatment. 

Identifiers:  T2  bacteriophage,  Poliovirus  Type  I,  Al 
( ),Ca  (....). 

Possible  solutions  to  the  problem  of  water  shortage 
are  all  based  on  elimination  of  pollution  through 
identification  and  treatment  of  pollutants.  One  of 
the  potential  pollutants  studied  is  pathogenic 
viruses  which  enter  the  environment  through  fecal 
discharges  of  man.  Removal  of  these  viruses  is 
necessary  for  purification  of  water  so  that  it  can  be 
reclaimed.  A  study  was  made  of  virus  removal  dur- 
ing phosphate  precipitation  with  Al  ( )  and  Ca 

(....).  Batch  studies  were  performed  in  distilled 
water  and  filtered  waste  water  treatment  plant  ef- 
fluent with  bacteriophage  T2  and  poliovirus  Type  I. 
Parameters  investigated  were  phosphate,  virus  5 
day  BOD,  calcium,  turbidity,  magnesium, 
suspended  solids,  and  pH.  Investigations  with  Al 

( )  in  the  two  mediums  indicated  viruses  were 

removed  in  large  numbers  with  results  following  a 
Freundlich  isotherm.  It  was  found  that  the  AI:P04 
mole  ratio  of  1 .5  resulted  in  virus  removals  as  great 
as  98.9  percent  in  waste  water.  Bacteriophage  T2 
and  poliovirus  could  not  be  completely  recovered 
from  A1P04  precipitate  indicating  chemical  inac- 
tivation of  75%  of  the  removed  bacteriophage  and 
60%  of  the  removed  poliovirus.  Investigation  with 
Ca  (....)  in  the  two  media  resulted  in  removal  of 
large  numbers  of  poliovirus.  Virus  removals  ap- 
proached 95%  at  pH  11 .0  in  waste  water.  The  best 
virus  removals  were  obtained  with  formation  of  Al- 
P04.  (Lowry-Texas) 
W71-13355 


A  LABORATORY  EVALUATION  OF  CHEMI- 
CAL COAGULATION  AS  A  METHOD  OF 
TREATING  STABILIZATION  POND  EF- 
FLUENT, 

Mississippi  State   Univ.,  State  College.   Dept.  of 

Civil  Engineering. 

Jerry  Stewart. 

Master's  Thesis,  August  1970.  73  p,  7  fig,  5  tab,  14 

ref. 


Descriptors:  'Coagulation,  'Waste  water  treat- 
ment, Analytical  techniques,  Coalescence,  FIoccu- 
lation,  Liquid  wastes,  Separation  techniques, 
Water  purification,  'Oxidation  lagoons,  Stabiliza- 
tion, Industrial  wastes,  Municipal  waste,  Biochemi- 
cal oxygen  demand,  Chemical  oxygen  demand, 
'Phosphates,  Nitrogen,  Coliforms,  Mathematical 
models,  Algae,  Sampling,  Statistical  methods. 
Identifiers:  'Aluminum  sulfate,  'Ferric  chloride, 
'Ferric  sulfate,  'Stabilization  ponds,  Alum,  Post- 
treatment. 

A  laboratory  study  was  performed  to  evaluate  the 
suitability  of  chemical  coagulation  as  a  post  treat- 
ment method  for  effluents  from  waste  stabilization 
ponds.  The  degree  of  effectiveness  was  measured  in 
terms  of  biochemical  oxygen  demand,  chemical  ox- 
ygen demand,  total  phosphates,  total  nitrogen, 
coliform  counts,  and  algal  cell  counts.  Three 
coagulants:  aluminum  sulfate,  ferric  chloride,  and 
ferric  sulfate  were  evaluated.  A  mathematical 
model  was  constructed  which  allowed  for  the  com- 
putation of  the  required  dosage  of  coagulant  for 
various  influent  and  effluent  concentration  of 
phosphates.  The  results  indicated  that  chemical 
coagulation  with  alum  can  be  effectively  used  as  a 
post  treatment  method  of  stabilization  pond  ef- 
fluents. Nearly  complete  algae  removal,  over  90 
percent  BOD  and  phosphate  removals,  over  70  per- 
cent COD  removals,  and  an  average  of  5,000 
coliforms/ 1000  ml.,  were  obtained  using  an  alum 
dosage  of  1000  mg/1.  Settling  characteristics  of  the 
alum-algae  sludge  were  also  investigated.  (Atkins- 
Texas) 
W71-13356 


BIODEGRADABILITY  OF  ENZYME 

PRESOAKS  BY  ACTIVATED  SLUDGE, 

Marquette  Univ.,  Milwaukee,  Wis.  Dept.  of  Civil 

Engineering. 

Patricia  P.  Wesley. 

Master's  Thesis,  May  1970.  82  p,  14  fig,  10  tab  47 

ref. 

Descriptors:  'Enzymes,  'Detergents,  'Activated 
sludge,  'Biodegradation,  Surfactant,  Foaming,  Al- 
kylbenzene  sulfonates.  Linear  alkylate  sulfonates, 
Microorganisms,  Chemical  oxygen  demand, 
Hydrogen  ion  concentration,  Sludge  digestion, 
Design  criteria,  Analytical  techniques.  Soaps, 
Water  pollution  sources,  Suspension,  'Waste  water 
treatment. 

Identifiers:  Soap  and  detergent  Association, 
Presoak,  Interference,  Methylene  blue,  Sludge 
bulking. 

Enzyme  laundry  products  can  be  divided  into  two 
classes:  ( 1 )  enzyme  detergents  which  are  similar  to 
regular  detergents  in  chemical  make-up  and 
biodegradability;  and  (2)  enzyme  presoaks. 
Because  of  a  lack  of  information  on  chemical  com- 
position, the  biodegradability  of  presoaks  is  yet  to 
be  determined.  Four  major  presoaks  were  tested 
for  biodegradability  by  activated  sludge  waste 
treatment.  The  results  of  analytical  tests  performed 
showed  that  ( 1 )  three  of  the  four  major  presoaks 
tested  were  biodegradable  according  to  the  ADA 
requirement  of  90%  reduction.  The  fourth 
averaged  a  reduction  of  88%;  (2)  the  activated 
sludge  pH  was  not  affected  by  continuous  addition 
of  a  enzyme  presoak,  (3)  sludge  volume  index 
decreased  constantly  with  continuous  addition  of 
enzyme  presoak,  possibly  due  to  sludge  aging;  (4) 
COD  removal  percentage  decreased  by  an  average 
of  7%  with  constant  presoak  addition;  (5)  microbi- 
al growth  was  not  inhibited  by  the  enzyme 
products;  (6)  addition  of  the  presoak  caused  no 
sludge  bulking,  no  filamentous  growths,  and  no  ex- 
cessive foaming.  Several  individual  problems  with 
the  presoaks  occurred,  such  as  interference  in  the 
Methylene  Blue  Surfactant  Test  for  ascertaining 
surfactant  removal,  lower  COD  removal  rate,  and 
suspended  solids  in  various  individual  tanks.  (At- 
kins-Texas) 
W71-13357 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


AN      EVALUATION     OF     AN      ANAEROBIC 
LAGOON  TREATING  SWINE  WASTES, 

Mississippi  State  Univ.,  State  College.  Dcpt.  of 

Civil  Engineering. 

James  H.  Scarborough. 

Master's  Thesis,  August  1970.  92  p,  24  fig,  8  tab, 

44ref. 

Descriptors.  *Farm  wastes,  *Hogs,  *  Anaerobic 
digestion,  Slurries,  Confinement  pens,  Farm 
management,  Waste  treatment,  Sampling, 
Biochemical  oxygen  demand,  Chemical  oxygen  de- 
mand, Phosphate,  Hydrogen  ion  concentration,  Al- 
kalinity, Nitrogen,  Sedimentation,  Water  pollution 
sources,  Odor,  *Oxidation  lagoons,  Waste  water 
treatment. 
Identifiers:  New-light  swine  farm. 

Interest  in  the  treatment  of  livestock  wastes  has 
gTown  in  recent  years  due  to  concentration  of 
livestock  in  areas  where  they  are  raised  for  com- 
mercial use  and  the  migration  to  urban  areas  of 
those  who  are  seeking  a  less  polluted  habitat.  In 
Mississippi,  an  aerobic  lagoon  which  treated  swine 
wastes  was  studied  for  quality  of  incoming  waste 
and  effluent,  as  well  as  performance  under  varying 
temperatures.  Random  grab  samples  of  influent 
and  effluent  were  taken  approximately  once  a  week 
from  February  10  to  April  23,  1970,  and  again  on 
May  19,  1970.  The  samples  were  studied  for 
biochemical  oxygen  demand,  chemical  oxygen  de- 
mand, phosphorous  expressed  as  phosphate, 
volatile  solids,  total  solids,  most  probable  number 
of  coliform  bacteria  per  100  ml,  alkalinity,  and 
total  nitrogen.  Results  showed  that  anaerobic 
lagoons  would  reduce  the  pollutional  charac- 
teristics of  the  waste  considerably.  The  lagoon  still 
contained  an  appreciable  amount  of  oxygen  de- 
manding material  and  still  caused  highly  odorous 
conditions,  indicating  that  the  effluent  should 
receive  further  treatment.  Perhaps  anaerobic 
lagoons  should  only  be  used  as  a  preliminary  step 
rather  than  a  complete  treatment  facility  and 
should  be  followed  by  other  means  of  treatment 
prior  to  the  adequate  and  safe  disposal  of  the  ef- 
fluents. (Atkins-Texas) 
W71-13358 


system  described,  color  removals  approaching  90% 

were  possible.  (Atkins-Texas) 

W71-13359 


THE  EFFECTS  OF  pH  ON  AEROBIC  SLUDGE 
DIGESTION, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Civil  Engineering. 

Herbert  Randolph  Moore. 

Master's  Thesis,  September  1970.  73  p,  25  fig,  30 

ref. 

Descriptors:  'Aerobic  treatment,  *  Activated 
sludge,  Aeration,  Protozoa,  Biodegradation,  Floc- 
culation,  *Sludge  digestion,  Sludge  treatment,  Or- 
ganic wastes,  Analytical  techniques,  Sewage  treat- 
ment, Wastes,  Sludge  disposal,  Biological  treat- 
ment, Carbohydrates,  Proteins,  Solid  wastes, 
Biochemical  oxygen  demand,  Odor,  *Waste  water 
treatment,  Hydrogen  ion  concentration. 
Identifiers:  Mixed  liquors,  Detention  time. 

Batch  studies  to  determine  the  effects  of  pH  on 
aerobic  digestion  of  waste  activated  sludge  were 
performed  using  a  detention  time  of  at  least  20 
days.  Total  and  volatile  solids  reductions  were  not 
affected  over  a  pH  range  from  3.5  to  9.5. 
Somewhat  greater  solids  reductions  were  realized 
when  pH  was  held  constant  rather  than  allowed  to 
vary  as  occurs  with  normal  aerobic  digestion.  High 
reductions  in  mixed  liquor  BOD  were  consistent 
among  digesters  over  the  pH  range  investigated; 
however,  sludge  digested  23  days  at  pH  9.5 
developed  as  objectionable  odor  when  aeration  was 
discontinued  for  24  hours.  Cellular  carbohydrates 
and  cellular  protein  accumulated  during  digestion, 
but  no  distinct  relation  to  pH  level  was  obvious 
although  cellular  carbohydrate  showed  a  slightly 
greater  accumulation  with  lower  pH.  Striking  im- 
provement in  the  settleability,  drainability,  and  fil- 
terability  of  sludge  digested  at  pH  3.5  occurred. 
This  effect  was  attributed  to  the  development  of  an 
overwhelming  protozoan  population  which  caused 
observable  improvement  in  the  flocculation 
characteristics  of  the  sludge.  (Atkins-Texas) 
W71-13360 


EVALUATION  OF  PARAMETERS  AFFECTING 
THE  COLLOIDAL  DESTABILIZATION  OF 
SPENT  VEGETABLE  TANNIN  LIQUOR, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Civil  Engineering. 

William  A.  Barkley. 

Ph  D.  Dissentation,  August  1970.  175  p,  28  fig,  23 

tab,  135  ref. 

Descriptors:  "Industrial  wastes,  *Color,  Pigments, 
Water  analysis,  Water  pollution  effects,  Water  pro- 
perties, Water  quality,  Ions,  Chemical  oxygen  de- 
mand, Temperature,  *Waste  water  treatment, 
Electrochemistry,  Water  purification. 
Identifiers:  *Polyelectrolytes,  "Tanning,  "Alu- 
minum sulfate,  Tannin,  Nalcolyte  675,  Anionic 
polymers,  Anions,  Cations. 

Processes  for  the  treatment  of  spent  vegetable  tan- 
nin liquor  must  contend  with  many  undesireable 
characteristics,  primarily  color.  Reduction  of  the 
color  with  the  chemical  coagulants  aluminum 
sulfate  and  polyelectrolytes  was  tested.  Total 
volatile  solids,  tannin,  and  COD  removal  were 
found  to  be  suitable  parameters  for  the  test,  which 
also  studied  pH  and  the  time  interval  between  alu- 
minum ion  and  polyelectrolyte  addition.  The 
problem  of  obtaining  uniform  characteristics  in  the 
waste  products  was  solved  by  storing  a  large  quanti- 
ty of  waste  of  typical  properties  at  temperatures 
near  0  deg  C.  The  method  of  reduction  used  to 
bring  about  the  best  results  involved  in  the  use  of 
an  aluminum  ion-anionic  polyelectrolyte  chemical 
coagulation  system.  The  best  polyelectrolyte  tested 
was  a  long  chain  anionic  polymer,  Nalcolyte  675.  It 
was  found  that  anionic  polymers  must  be  added 
after  the  aluminum  sulfate  with  an  interval  of  three 
to  six  minutes.  The  optimum  pH  for  the  aluminum- 
anionic  polyelectrolyte  system  was  7,  with  a  range 
of  5   to  7  being  tested.  Through  the  use  of  the 


EFFECT  OF  POWDERED  ACTIVATED  CAR- 
BON ON  COAGULATION  WITH  ALUM, 

Northwestern  Univ.,  Evanston,  111.  Dept.  of  Civil 

Engineering. 

Raymond  Dubois  Letterman. 

Master's  Thesis,  June  1969.  56  p,  14  fig,  28  ref. 

Descriptors:  "Activated  carbon,  "Coagulation, 
"Sewage  treatment,  Slurries,  Solid  wastes,  "Waste 
water  treatment,  Water  purification,  Analytical 
techniques,  Activated  carbon,  Suspensions,  Al- 
kalinity, Turbidity,  Water  properties,  Water  quali- 
ty, Hydrogen  ion  concentrations,  Carbon,  Clay 
minerals,  Silicates. 

Identifiers:  "Jackson  turbidity  unit,  Aluminum 
sulfate,  Alum,  Kaolin. 

The  effect  of  several  variables  on  the  coagulation 
of  powdered  activated  carbon  suspensions  with  alu- 
minum sulfate  was  studied.  The  variables  included 
the  concentrations  of  activated  carbon  and  initial 
bicarbonate  alkalinity,  and  pH.  It  was  ascertained 
that  increased  carbon  concentrations  increased  the 
alum  dose  required  to  produce  a  residual  turbidity 
of  1  JTU.  The  alum  dose  required  to  produce  a 
specific  percent  turbidity  removal  varied  depend- 
ing on  the  reference  turbidity  used  to  calculate  the 
percent  turbidity  removal.  The  pH  at  which  a 
minimum  alum  dose  produced  a  given  turbidity 
removal  decreased  with  increased  bicarbonate  al- 
kalinity concentration.  This  minimum  alum  dose 
also  decreased  with  increased  bicarbonate  concen- 
tration. The  alum  dose  required  to  produce  a 
residual  turbidity  criteria  of  1  JTU  decreased  no 
more  than  1  mg/l  when  carbon  concentrations  from 
5  to  25  mg/l  were  mixed  and  coagulated  with  vari- 
ous dilute  kaolin  suspensions.  The  alum  dose 
required  to  produce  a  50%  turbidity  removal  based 
on  the  final  turbidity  of  an  untreated  suspension 
decreased  significantly  when  carbon  was  added  to 
the  kaolin  suspensions.  (Atkins-Texas) 


W71-13361 


STATE   AND   LOCAL   PRACTICES   IN  SO 
WASTE  MANAGEMENT, 

Virginia     Polytechnic     Inst,     and     State     U 
Blacksburg.  Dept.  of  Civil  Engineering. 
Robert  Bradley  Chewning. 
Master's  Thesis,  Auguit  1 970.  60  p,  1 4  tab,  1 1 1 

Descriptors:  "Solid  wastes,  "Legislation,  W 
treatment,  Waste  disposal,  Administra 
Planning,  Water  resources,  Water  policy,  F« 
government,  Local  government.  State  governn 
Standards,  Project  planning,  Manager! 
Research  and  development,  Ultimate  disp 
Operation  and  maintenance,  Training,  Leader 
Scientific  personnel. 
Identifiers:  "Solid  wastes  disposal  Act  of  1 965. 

Prior  to  1965,  there  was  essentially  no  Feder 
State  program  in  existence  to  provide  assistam 
surveillance  of  solid  waste  practices.  The  ! 
Waste  Disposal  Act  of  1 963  established  the  Fe 
Solid  Waste  program  and  has  provided  encoui 
ment  to  the  state  to  initiate  solid  waste  progi 
Only  five  states  were  found  lacking  in  legislate 
planned  legislation  on  solid  waste  at  the  time  c 
study.  Data  on  the  local  and  national  I 
revealed  that  many  community  solid  waste 
grams  are  deficient  in  planning  and  opera 
Public  officials  are  concerned  over  problems  v 
are  faced  in  management  of  solid  waste  treat 
systems.  In  most  instances,  they  are  hinden 
planning  and  instituting  effective  programs  by 
of  training  in  solid  waste  treatment.  Strong 
grams  in  solid  waste  are  needed  by  the  state  t 
prove  the  deficiencies  that  exist  in  current 
waste  practices.  While  most  of  the  states  now 
solid  waste  laws,  in  most  cases  the  enabling  le; 
tion  and  funding  are  not  adequate  to  provid 
technical  assistance  and  leadership  needed  a 
local  level.  (Atkins-Texas) 
W71-13362 


STATISTICAL     ANALYSIS     OF     TRICK1 
FILTER  DESIGN  EQUATIONS, 

Northwestern  Univ.,  Evanston,  III. 

M.  H.  Eltarifi. 

Master's  Thesis,  August  1969.  57  p,  14  fig,  i 

33  ref. 

Descriptors:  "Statistical  methods,  "Tricklin 
ters,  Efficiencies,  Correlation  analysis,  "Regre 
analysis.  Mathematical  models.  Digital  compi 
Depth,  "Waste  water  treatment. 
Identifiers:  "Recirculation  factor,  "Hydraulic 
ing. 

A  literature  review  was  conducted  and  sevent 
observations  of  trickling  filter  performance 
selected.  These  random  samples  were  then 
jected  to  multiple  regression  and  correlation  i 
sis  program  BMD29.  The  primary  variables  ( 
mining  trickling  filter  performance  were  ass 
to  be  depth,  recirculation  ratio,  and  hydraulic 
ing.  The  multiple  correlation  coefficient  for 
equation  was  calculated,  each  coefficient  bei 
estimate  of  the  association  between  the  difl 
variables.  A  simplified  formula  was  proposei 
demonstrated  to  be  very  compatible  on  relis 
and  simplicity  in  predicting  the  efficiency  of 
ling  filters.  The  equation  is  E—  (12.4)  (D 
(F0.73)/  (Q0.16),  where  E—  filter  efficiency 
filter  depth  in  feet,  F—  recirculation  factor,  a 
—  hydraulic  loading  in  GPM/ft  sq.  When  Q 
pressed  in  MGAD,  the  constant  12.4  mu 
changed  to  6.4.  The  multiple  correlation  c 
cient  is 0.825.  (Lowry-Texas) 
W71-13363 


KINETICS    OF    SLUDGE    WASTING    IN 
TENDED  AERATION  PROCESSES, 

Nova  Scotia  Technical  Coll.,  Halifax. 
Esbon  Anthony  Ross. 

Master's  Thesis,  April  1970.  117  p,  33  fig,  I' 
36  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 
Waste  Treatment  Processes — Group  5D 


scriptors:  'Activated  sludge,  *Biodegradation, 
croorganisms,  *Aeration,  Hydrogen  ion  concen- 
tion,  Dissolved  oxygen,  Organic  loading,  Design 
eria.  Kinetics,  .  Sludge,  Sedimentation, 
npling,  *Waste  water  treatment,  *Sludge  treat- 
nt. 

ntiflers:  'Extended  aeration,  *Auto-oxidation, 
obic  digestion,  Mixed  liquor  suspended  solids. 

ee  laboratory  scale  extended  aeration  activated 
Ige  units  were  constructed  with  ( 1 )  to  have  no 
Ige  wastage,  (2)  to  have  daily  wastage  of  sludge 
dup  in  excess  of  the  starting  volume,  and  ( 3 )  to 
e  weekly  wastage  of  sludge  in  excess  of  the 
ting  volume.  The  units  were  fed  a  synthetic 
age  prepared  from  dry  milk,  water,  and  dog 
i.  After  a  30  day  acclimatization  period,  two 
runs,  one  of  48  days  duration  and  the  second  of 
days  duration,  were  conducted.  It  was  deter- 
ed  that  laboratory  scale  units  are  able  to 
rate  under  organic  loadings  not  in  excess  of  1 5 
ay/ 1000  cu  ft  of  aeration  tank  volume  for  long 
ods  of  time  without  wasting  sludge.  Very  little 
ntenance  was  required,  and  DO  and  pH  mea- 
ments  were  found  to  be  adequate  indicators  of 
it  performance.  2  1/2  hour  sedimentation  time 
sufficient  for  a  mixed  liquor  containing  healthy 
roorganisms,  whereas  overly  long  sedimenta- 
periods  were  detrimental  in  that  eutrophica- 
could  occur  as  a  result  of  sludge  anaerobiosis. 
luent  wasting  did  not  effect  either  BOD  or  SS 
oval  capacities,  since  most  of  the  builtup  solids 
:  mainly  non-biodegradable  material.  Although 
iminary  results  were  excellent,  larger  scale  stu- 
must  be  performed  before  actual  operating 
ibility  can  be  determined.  (Lowry-Texas) 
1-13364 


>SPHATE  REMOVAL  BY  ACTIVATED 
DGE  FLOC, 

quette  Univ.,  Milwaukee,  Wis. 

Kumar  Aggarwal. 

ter's  Thesis,  March  1 970.  8 1  p,  8  fig,  69  ref. 

rnptors:     'Phosphorous,     'Activated    sludge, 

iration    techniques,    Chemical    precipitation, 

ium,  Metals,  Storage,  Aeration,  Biochemical 

;en  demand,  'Waste  water  treatment,  'Sludge 

ment. 

tifiers:  'Biological  incorporation,  Mixed  liquor 

ended  solids,  Sludge  volume  index. 

percentage  of  phosphate  removed  by  activated 
>e  has  been  reported  as  varying  between  20 
50%.  A  20  liter  laboratory  activated  sludge 
was  assembled  and  fed  two  different  synthetic 
solutions.  Return  sludge  was  obtained  from  a 
icipal  sewage  treatment  plant.  Biological  in- 
oration  of  phosphate  was  shown  to  account  for 

2.7  to  2.9%  P  as  based  on  sludge  volatile 
er,  resulting  in  an  average  9.43%  phosphate 
ival  Initial  high  phosphorous  removals  were 
>uted  to  high  iron  content  of  the  sludge  and  the 
:nce  of  soluble  calcium  in  the  mixed  liquor, 
phorous  incorporated  biologically  using  both 
lal  sludges  and  phosphorous-starved  sludge 
the  same.  Complete  P  removal  was  demon- 
:d  using  P-starved  return  sludge  when  a  7  to  1 3 

P  and  200  to  300  mg/l  COD  synthetic  waste 
r  was  fed.  Addition  of  metallic  ions,  such  as 
urn,  enhanced  the  storage  capacity  of  the  cell 

for  P,  but  also  decreased  the  volatile  solids 
;nt  of  the  sludge.  Changes  in  the  MLSS  level 
le  initial  substrate  concentration  had  no  de- 
ble  effect  on  P  uptake.  The  use  of  the  P- 
ed  sludge  was  recommended,  with  metallic  ion 
ion  requiring  further  study.  (Lowry-Texas) 
■13365 


RATIONAL  AND  ENVIRONMENTAL  FAC- 
S  AFFECTING  ACTIVATED  SLUDGE 
SPHATE  RELEASE, 

nia     Polytechnic     Inst,     and     State     Univ., 

;sburg. 

Hulcher. 

oral  thesis.  May  1970.  128  p,  53  fig,  5  tab,  40 


Descriptors:  'Activated  sludge,  'Phosphates, 
Stress,  Microorganisms,  Hydrogen  ion  concentra- 
tion, Acid,  Aeration,  Dissolved  oxygen,  Salts, 
Aerobic  conditions,  Anaerobic  conditions.  Solu- 
bility, Osmotic  pressure,  'Waste  water  treatment 
'Biological  treatment. 

Identifiers:  'Orthophosphate  release,  Mixed  liquor 
suspended  solids,  Mixed  liquor  volatile  suspended 
solids,  'Lysis,  Activated  alumina. 

Phosphate  release  from  activated  sludge  occurs  for 
two  primary  reasons,  lysis  of  cells  and  secretion  of 
material  from  cells  which  have  had  their 
cytoplasmic  membrane  altered,  making  the  release 
a  biological  phenomenon.  Both  lysis  of  cells  and  al- 
teration of  the  cytoplasmic  membrane  are  caused 
by  environmental  stress  on  the  cells  as  determined 
by  laboratory  scale  batch  testing.  This  stress  may 
result  from  the  onset  of  anaerobic  conditions,  from 
pH  change,  or  from  production  of  acid  or  alcohol 
end  products.  Phosphate  release  is  linear  with 
MLSS  concentration  but  is  an  increasing  function 
of  MLVSS.  However,  the  presence  of  organic  sub- 
strate remaining  at  the  end  of  the  aeration  period 
retards  orthophosphate  release  by  making  energy 
available  to  the  cell  and  retarding  the  death  rate. 
Stress  effects  and  subsequent  releases  may  also  be 
produced  by  chemical  additions  such  as  NaCI.  Ac- 
tivated alumina  was  tested  and  found  to  possess 
desirable  qualities  for  the  removal  of  phosphate 
from  wastewater  with  little  or  no  effect  on  the  sub- 
sequent oxygen  uptake  rate  of  the  microorganisms. 
(Lowry-Texas) 
W71-13366 


ANAEROBIC    DIGESTION    OF   CHEMICALLY 
PRECIPITATED  SLUDGE, 

Marquette  Univ.,  Milwaukee,  Wis. 

Thomas  P.  Parrillo. 

Master's  Thesis,  August  1970.  82  p,  22  fig,  2  tab 

34  ref. 

Descriptors:  'Anaerobic  digestion,  'Phosphates, 
'Chemical  precipitation,  Eutrophication,  Sludge, 
Temperature,  Alkalinity,  Hydrogen  ion  concentra- 
tion. Iron,  Methane,  Carbon  dioxide,  Nitrogen, 
'Waste  water  treatment. 
Identifiers:  'Volatile  solids  reduction,  'Alum. 

Chemical  precipitation  of  phosphates  with  alum 
and  iron  salts  has  been  suggested  as  a  method  of 
combatting  eutrophication  of  lakes.  The  sludges 
thus  formed  are  bulky  and  difficult  to  handle. 
Three  laboratory  digesters  mixed  by  gas  recircula- 
tors  were  operated  at  a  controlled  temperature  of 
95  plus  or  minus  2F  and  brought  to  steady  state  on 
normal  primary  sludge.  Two  of  the  digesters  were 
then  fee  chemically  precipitated  sludge  while  the 
third  served  as  a  control.  The  quantity  and  quality 
of  gas  produced,  the  volatile  solids  reduction,  and 
pH  changes  were  monitored  and  compared  for  all 
three  digesters.  Total  soluble  phosphorous  was 
monitored  both  in  the  feed  and  in  the  digested 
sludge  to  determine  if  any  release  of  phosphorous 
was  taking  place.  These  investigations  revealed 
that:  ( 1 )  chemically  bound  phosphorous  was  not 
released  during  anaerobic  digestion;  (2)  no  drastic 
effect  on  digester  performance  was  observed  ex- 
cept the  inhibition  of  gassification  in  the  units  fed 
chemical  sludge;  (3)  C02  content  was  lower  while 
N2  content  and  methane  content  were  higher  in  gas 
produced  from  the  chemical  sludge;  and  (4)  no  ad- 
verse effects  on  pH  or  volatile  matter  destruction 
were  observed.  (Lowry-Texas) 
W71-I3367 


THE  ROLE  OF  IRON  IN  PHOSPHATE  AD- 
SORPTION ON  COAL, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

F.  R.  McNeice. 

Master's  Thesis,  August  1968.  70  p,  19  fig,  4  tab, 

2 1  ref. 

Descriptors:  'Phosphates,  'Coal,  'Adsorption, 
Chemical  precipitation,  Iron  Laboratory  tests, 
Kinetics,  Eutrophication,  Nutrients,  Hydrogen  ion 
concentration,  Tertiary  treatment,  'Waste  water 
treatment,  'Water  purification. 


The  coal  contact  process  for  phosphate  removal 
was  studied  on  a  laboratory  batch  scale.  Phosphate 
adsorption  rate  differences  were  determined  as  a 
function  of  both  coal  type  and  pH.  High  volatile 
Bituminous  A,  High  Volatile  Bituminous  C  Medi- 
um Volatile  Bituminous,  and  low  volatile  Bitu- 
minous coals  were  all  tested,  with  High  Volatile 
Bituminous  C  exhibiting  a  substantially  higher 
degree  of  phosphate  adsorption  at  pH  between  5.0 
and  6.0.  The  5.0  to  6.0  pH  range  was  also  found  to 
be  the  range  in  which  the  adsorption  mechanism 
was  least  reversible.  Under  these  optimum  condi- 
tions, one  gram  of  High  Volatile  Bituminous  C  ad- 
sorbed more  than  15  mg/l  of  phosphate  fronji  a  100 
ml  volume  of  20  mg/l  phosphate  solution.  Results 
from  further  work  indicated  that  the  adsorption  ap- 
parently was  achieved  by  the  reaction  of  phosphate 
ions  and  the  ferric  ions  contained  in  the  coal,  lead- 
ing to  the  formation  of  insoluble  ferric  phosphate. 
(Lowry-Texas) 
W71-13368 


EFFECT  OF  BIOLOGICAL  PRETREATMENT 
ON  THE  LIME  DEMAND  OF  DIGESTER  SU- 
PERNATANT LIQUOR, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

J.  M.  Glennon,  Jr. 

Master's  Thesis,  September  1966.  68  p,  14  fie   4 

tab,  27  ref. 

Descriptors:  'Lime,  'Waste  water  treatment, 
'Chemical  precipitation,  Sedimentation,  Alkalini- 
ty, Hardness  (Water),  Calcium  carbonate, 
Biochemical  oxygen  demand,  Phosphates,  Oxida- 
tion lagoons,  Aeration,  Biodegradation,  Pilot 
plants,  'Biological  treatment. 

Identifiers:  'Digester  supernatant  liquor,  'Aerated 
lagoons,  Suspended  solids. 

Supernatant  liquor  from  sludge  digestion  contains 
large  amounts  of  BOD,  alkalinity  and  phosphates. 
Recirculation  through  the  plant,  although  widely 
practiced,  may  cause  overloading  of  the  plant  with 
a  resulting  high  BOD  and  phosphorous  level  in  the 
effluent.  Lime  treatment  will  reduce  the  suspended 
solids,  BOD,  phosphates,  and  alkalinity,  but 
amounts  necessary  are  prohibitively  expensive.  The 
effect  of  biological  treatment  on  lime  demand  of 
the  effluent  from  a  batch  operated  aerobic  lagoon 
treating  digester  supernatant  was  studied.  Pilot 
plant  effluent,  after  various  periods  of  aeration,  but 
aeration  in  excess  of  2  days  produced  no  further  ef- 
fect. After  two  days  aeration,  however,  5-day  BOD, 
suspended  solids,  total  alkalinity,  and  total  hard- 
ness were  reduced  by  85%,  97%,  50%  and  58% 
respectively  at  pH  11 .0  using  the  decreased  lime 
dosage.  In  addition,  sedimentation  of  the  lime 
treated  effluent  was  complete  within  one  hour. 
(Lowry-Texas) 
W7I-13369 


STORM  WATER  MANAGEMENT  MODEL, 

Metcalf  and   Eddy,   Inc.,   Palo   Alto,  Calif.,  and 
Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering;  and  Water  Resources  Engineers,  Inc 
Walnut  Creek,  Calif. 

Available  from  GPO  in  paper  copy  as  EP 
2.10:11024  Doc  07/71  Vol  1-2.75,  Vol  II-$1  50 
Vol  III-$2.75,  Vol  IV-S2.00,  Also  Available  from 
NTIS  in  microfiche  as  PB-203  289  Vol  I  PB-203 
290  Vol  II,  PB-203  291  Vol  III,  and  PB-203  292 
Vol  IV.  EPA  Report  No  1 1 024  Doc  07/7 1.  1 03  1  p 
90  ref.  EPA  Contract  Nos.  14-12-501,  502,  503. 

Descriptors:  'Water  quality  control,  'Computer 
model,  'Storm  water.  Simulation  analysis.  Rainfall- 
runoff  relationships,  Sewerage,  Storage,  Waste 
water  treatment.  Cost  benefit  analysis. 
Identifiers:  Combined  sewer  overflows.  Urban  ru- 
noff. 

A  comprehensive  mathematical  model,  capable  of 
representing  urban  storm  water  runoff,  has  been 
developed  to  assist  administrators  and  engineers  in 
the  planning,  evaluation,  and  management  of  over- 
flow abatement  alternatives.  Hydrographs  and  pol- 
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lutographs  and  management  of  overflow  abatement 
alternatives.  Hydrographs  and  pollutographs  (time 
varying  quality  concentrations  or  mass  values) 
were  generated  for  real  storm  events  and  systems 
from  points  of  origin  in  real  time  sequence  to  points 
of  disposal  (including  travel  in  receiving  waters) 
with  user  options  for  intermediate  storage  and/or 
treatment  facilities.  Both  combined  and  separate 
sewerage  systems  may  be  evaluated.  Internal  cost 
routines  and  receiving  water  quality  output  assisted 
in  direct  cost-benefit  analysis  of  alternate  programs 
of  water  quality  enhancement.  Demonstration  and 
verification  runs  on  selected  catchments,  varying  in 
size  from  1 80  to  5,400  acres,  in  four  U.S.  cities  (ap- 
proximately 20  storm  events,  total)  were  used  to 
test  and  debug  the  model.  The  amount  of  pollutants 
released  varied  significantly  with  the  real  time  oc- 
currence, runoff  intensity  duration,  pre-storm  his- 
tory, land  use,  and  maintenance.  Storage-treatment 
combinations  offered  best  cost-effectiveness  ratios. 
A  user's  manual  and  complete  program  listing  were 
prepared. 
W71-13370 


METAL  TOXICITY  TO  SEWAGE  ORGANISMS, 

Calvin  P.  C.  Poon,  and  Kran  H.  Bhayahi. 
Journal,         Sanitary         Engineering        Division, 
Proceedings,  of  the  American  Society  of  Civil  En- 
gineers, Vol  97,  SA  2,  April,  1970,  p  161-169,  2  fig, 
1  tab,  5  ref.  OWRR  A-033-RI  ( 1 ). 

Descriptors:  *Activated  sludge,  *Sewage  bacteria, 

♦Toxicity,   Fungi,    *Metals,   Chromium,   Copper, 

Kinetics,  Enzymes,  Laboratory  tests,  Waste  water 

treatment,  Water  pollution  effects. 

Identifiers:  *Geotrichum  candidum,  Silver,  Nickel, 

Zinc. 

Separate  cultures  of  Geotrichum  candidum  and 
sewage  bacteria  were  subjected  to  shock  loads  of 
such  toxic  matals  as  copper,  nickel,  zinc,  silver,  and 
chromium.  It  was  discovered  that  the 
MICHAELIS— Menten  model  of  enzyme  inhibi- 
tion, although  of  great  utility  when  dealing  with 
pure  culture  and  pure  substrates,  had  little  applica- 
tion to  mixed  cultures  receiving  mixed  substrates. 
The  determination  of  enzymic  mechanisms  with 
more  than  one  substrate  and  product  was  pursued 
utilizing  rate  equations  outlined  by  Cleland.  It  was 
demonstrated  that  of  the  metals  tested,  silver  and 
nickel  are  less  toxic  to  Geotrichum  candidum  than 
to  sewage  bacteria.  This  lesser  susceptibility  caused 
G.  candidum  to  be  the  organism  for  which  growth 
conditions  were  more  optimum,  and,  especially  in 
high  flow  systems  where  weaker  organisms  get 
washed  out,  G.  candidum  would  predominate. 
Therefore,  overgrowths  of  G.  candidum,  and  their 
associated  bulking  problems,  have  been  success- 
fully linked,  at  least  partially,  to  metal  toxicity. 
(Lowry-Texas) 
W7 1-1 3404 


REMOVAL  OF  METALS  BY  CHEMICAL 
TREATMENT  OF  MUNICIPAL  WASTE 
WATER, 

Boliden     Reymersholmsverken     Research     Lab., 

Halsingborg  (Sweden). 

Rolf  Nilsson. 

Water  Research,  Vol  5,  No  2,  February  1 97 1 , p  5  1  - 

60,  3  fig,  9  tab,  3  ref. 

Descriptors:  *Heavy  metals,  'Toxicity,  ♦Metals, 
♦Municipal  wastes,  Chemical  precipitation, 
Biodegradation,  Sedimentation,  Separation 
techniques,  Biochemical  oxygen  demand,  Chela- 
tion, Organic  loading,  Calcium  hydroxide,  Adsorp- 
tion, Detergents,  Phosphorus,  "Waste  water  treat- 
ment. 

Identifiers:  Aluminum  sulfate,  Lead,  Mercury, 
NTA,  'Chemical  treatment. 

Increasing  levels  of  metal  ions  which  are  toxic  to 
aquatic  life  have  resulted  in  much  research  con- 
cerning methods  of  metal  ion  removal.  Chemical 
treatment,  both  with  aluminum  sulfate  and  clacium 
hydroxide  was  investigated  in  laboratory  scale  ex- 
periments to  determine  the  extent  to  which  metal 


ions  were  removed.  Tests  were  proformed  on  water 
both  with  and  without  NTA  to  determine  what  ef- 
fect NTA  might  have.  From  these  investigations  it 
was  determined  that  Pb  (II),  Cu  (II),  Cr  (III),  Hg 
(II),  Cd  (II),  and  As  (V)  can  be  reduced  to  levels 
below  the  accepted  standards  with  both  Aluminum 
Sulfate  and  calcium  hydroxide  at  pH  9.5  and  6.5- 
7.0  respectively.  Zr  (II),  Ni  (II),  and  Co  (II),  were 
precipitated  only  at  pH  values  A  or  —  9.5.  In  the 
presence  of  NTA,  Cu  (II),  Ni  (II),  and  Pb  (II)  were 
able  to  form  complexes  and  pass  through  the  treat- 
ment system  unharmed.  Such  complexes  were  also 
shown  to  be  extremely  resistant  to  biodegradation. 
It  was  demonstrated  that  even  with  adequate 
biological  and  chemical  treatment,  metals  com- 
plexed  with  NTA  could  still  pass  through  into 
receiving  waters.  However,  as  long  as  NTA  is  not 
present,  then  combination  biological  and  chemical 
treatment  plants  complement  one  another  and  pro- 
vide effective  treatment.  (Lowry-Texas) 
W7 1-1 3405 


WASTEWATER  RECLAMATION  IN  A  CLOSED 
SYSTEM, 

Ontario  Research  Foundation,  Toronto.  Dept.  of 

Engineering. 

F.  Besik. 

Water  and  Sewage  Works,  Vol  118.  No.  7,  July 

1971,p  213-219,  2Fig,  10tab,52ref. 

Descriptors:  *Water  reuse,  'Domestic  wastes, 
♦Recirculated  water,  Adsorption,  Reverse  osmosis, 
♦Coagulation,  Chemical  precipitation,  Oxidation, 
Aeration,  Disinfection,  Taste,  Odors,  Alkalinity, 
Hardness,  Nutrients,  Hydrogen  ion  concentration, 
Activated  carbon,  Cost  analysis,  Water  treatment, 
♦Waste  water  treatment. 

Identifiers:  ♦Closed  water-wastewater  treatment 
system,  Air  stripping. 

A  closed  water-wastewater  treatment  system  was 
assembled  from  components  presently  available. 
The  first  step  was  coagulation-clarification  for  the 
removal  of  suspended  solids  with  the  parallel 
removal  of  phosphates.  Lime  and  alum  were  found 
suitable  for  use  as  primary  coagulants,  with  or 
without  polyelectrolyte  coagulant  aids.  Next,  air 
stripping  was  empolyed  to  remove  solvents  (such  as 
acetone,  methylethylketone,  and  other  low 
molecular  weight  hydrocarbons),  volatile  gases 
(hydrogen  sulfide,  methane,  carbon  dioxide, 
chlorine,  and  ammonia),  and  their  associated  tastes 
and  odors.  Hardness  and  organic  carbon  are  also 
removed  to  a  certain  extent.  Reverse  osmosis,  units 
are  than  used  to  provide  90  to  98%  removal  of 
divalent  ions  and  70  to  90%  removals  of 
nonovalent  ions.  Remaining  material  was  than 
shown  to  consist  mostly  of  monovalent  ions  (sodi- 
um, potassium,  chloride,  nitrates,  etc.)  and  low 
molecular  weight  organics.  Effluent  from  the 
reverse  osmosis  units  was  chemically  oxidized  with 
ozone  and  subjected  to  carbon  adsorption  polish- 
ing. Cost  estimates  revealed  a  55%  initial  cost 
savings  and  a  45%  yearly  operational  savings  for  a 
closed  system  as  opposed  to  conventional  separate 
water  treatment  facilities.  (Lowry-Texas) 
W7 1-1 3406 


A  STUDY  OF  MEAT  PACKING  AND  RENDER- 
ING WASTES, 

Wayne  State  Univ.,  Detroit,  Mich. 

Henry  A.  Dirasian. 

Water  and  Wastes  Engineering,  Vol  7.5,  May  1970, 

p  C  1 6-C  20,  2  fig,  2  tab,  2  ref. 

Descriptors:  ♦Laboratory  tests,  ♦Industrial  wastes, 
♦Flotation,  Pressure,  Scum,  Biochemical  oxygen 
demand,  Chemical  oxygen  demand.  Hydrogen  ion 
concentration,  Temperature,  Separation 

techniques,  ♦Waste  water  treatment. 
Identifiers:    ♦Grease,    Suspended   solids,    Volatile 
solids.  Recirculation  ratio,  Detention  time,  ♦Meat 
packing  wastes.  Rendering  wastes. 

A  laboratory  scale  flotation  unit  was  designed  to 
treat  the  effluent  from  a  meat  rendering  and 
packaging  plant   Samples  of  the  effluent  were  ob- 


tained both  on  a  rigid  time  table  and  on  a  grab 
sis,  and  analyzed  for  grease  and  COD.  More 
frequent  analysis  included  BOD,  total  so 
suspended  solids,  volatile  solids,  and  pH  Ave* 
waste  temperature  was  24C.  A  number  of  flota 
aids,  including  alum,  FeC13,  FeS04,  and  otl 
were  tested.  It  was  determined  that  alum  provr 
the  best  flotation.  13  tests  were  then  condut 
using  the  plant  effluent  in  the  flotat  ion  unit, 
unit  was  operated  at  a  recirculation  ratio  of 
with  a  20  minute  holding  time.  Various  alum  d< 
were  added  to  different  grease  concentration* 
removal!  in  excess  of  98.5%  were  attained  in 
the  1 3  tests,  demonstrating  the  desirability  of 
forming  larger  scale  testing  for  the  purpost 
determining  design  parameters.  (Lowry-Texas) 
W7 1-1 3407 


WASTE    DISPOSAL    IN    THE    MEAT    IND 
TRY/2, 

A.  J.  Steffan. 

Water  and   Wastes   Engineering,   Vol.   7.5,  I 

1 970,  p  C 1 -C4  3  fig,  3  tab,  1 8  ref. 

Descriptors:  'Oxidation  lagoons,  'Biodegradat 
♦Anaerobic  conditions,  Aerobic  conditions, 
ganic  loading.  Biochemical  oxygen  demand, 
ygenation,  Percolation,  Sedimentation,  Sc 
Methane,  Digestion,  Sludge,  Industrial  wa! 
Waste  disposal,  Tennessee,  Waste  water  treatm 
Waste  disposal. 

Identifiers:     Aerated     lagoons,     ♦Meat     paci 
wastes,  Union  City  (Tenn). 

Anaerobic  lagoons,  aerobic  lagoons,  aer; 
lagoons,  extended  aeration  lagoons,  faculta 
lagoons,  and  many  combinations  of  these  types 
all  currently  being  used  in  the  meat  processinj 
dustries.  Analysis  of  the  various  installat 
revealed  that  anaerobic  ponds  operated  at  Ui 
City,  Tennessee,  produced  an  80%  BOD  remov: 
a  loading  in  excess  of  15  lb  BOD/ 1000  ft3.  I 
from  29  other  ponds  revealed  BOD  loading 
from  175  to  6060  lbs  BOD/acre/day  with  remo 
of  from  65  to  95%.  Data  on  50  aerobic  p 
systems  without  supplemental  aeration  reveaU 
median  loading  of  72  lb  BOD/day/acre,  me< 
depth  of  3  ft,  median  area  of  1 .3  acres,  and  70  < 
detention  time.  Bothe  dilute  and  concentr; 
wastes  can  be  treated.  Similar  data  is  reported 
anaerobic-aerobic  systems,  and  three-p 
systems.  Single  case  studies  are  also  reported 
the  anaerobic  contact  process.  (Lowry-Texas) 
W7 1-1 3408 


ANALYSIS  OF  ACTIVATED  SLUDGE  SEPA 
TION  PROBLEMS, 

Northwestern  Univ.,  Evanston,  III. 

Jerry  A.  Nathanson. 

Master's  Thesis,  September  1968,  47p,  3  fig,  5 

22  ref. 

Descriptors:  ♦Sludge,  ♦Sampling,  ♦Statisi 
methods,  Microorganisms,  Molds,  Classificat 
Separation  techniques,  Alkalinity,  Hydrogen 
concentration,  Temperature,  Particle  size, 
solved  oxygen,  Organic  loading.  Chemical  ox> 
demand,  'Waste  water  treatment. 
Identifiers:  ♦Filamentous  bacteria,  ♦Bulk 
Sludge  volume  index,  Settling  characteristics. 

Sixty  sludge  samples  were  collected  from  18  op 
tional  treatment  plants  over  a  period  of  2  y< 
The  samples  were  classified  as  normal,  bulking 
point  floe  and  defloccualted  sludges  on  the  bas 
the  sludge  volume  index,  and  the  superna 
suspended  solids  for  each  sample.  Statisi 
methods  were  used  to  test  the  equality  of  gi 
means  with  respect  to  86  variables  represen 
conditions  in  the  sludge  environment,  including 
influent  and  effluent  as  well  as  the  mixed  liq 
Each  of  the  86  variables  was  then  plotted  ag« 
both  sludge  volume  index  (SVI)  and  superna 
suspended  solids  (SNSS).  Primary  factors  affec 
organisms  which  affect  settling  characteristics 
alkalinity,  soluble  COD,  COD  loading,  volatile 
tent,  particle  size,   DO  concentrations,  pH, 
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mperature.  Predominance  of  filamentous  fungi 
suited  in  good  settling  characteristics,  while 
ledominance  of  filamentous  bacteria  resulted  in 
Hiking.  SVI-35.6,.  159.7  (bacterial  filament 
unt)  was  established,  with  80%  of  the  variance  in 
/I  being  explained  by  the  presence  of  bacterial 
aments.  (Lowry-Texas) 
71-13409 


KEASE  REMOVAL  BY  A  COMPLETELY 
KED  ACTIVATED  SLUDGE  PLANT  AND 
ETHODS  FOR  ENHANCING  GREASE 
?MOVAL, 

rginia     Polytechnic     Inst     and     State     Univ; 

acksburg. 

irry  K.  Owens. 

aster's  Thesis,  November,  1 970,  45  p,  1 1  fie    1 

),  16ref. 

rscriptors:  *  Activated  sludge,  *  Microorganisms, 

letabolism,    Emulsions,    Colloids,    Oil,    Lipids, 

boratory    tests,    Acclimatization,    Surfactants, 

ilor,  Sludge  worms,  Rotifers,  *Waste  water  treat- 

:nt. 

mtifiers:  Blending,  *Grease,  Fatty  acids,  Wax, 

idge  volume  index,  Stalked  ciliates. 

laboratory  scale  complete  mix  activated  sludge 
int  was  fed  various  concentrations  of  blended 
i  unblended  grease  emulsions,  blended  and  un- 
flded  wastewater,  and  variations  of  the  above 
ated  with  surfactant.  Effluent  grease  concentra- 
n  versus  time  graphs  clearly  indicated  that 
•ase  was  readily  metabolized  by  the  activated 
dge  organisms.  Amounts  metabolized  varied  de- 
ldent  upon  influent  grease  concentrations  feed 
nding,  and  surfactant  concentration.  Overall 
noval  efficinecies  of  76  and  68%  were  recorded 
h  blended  influent  grease  concentrations  of  100 
1  200  mg/1  respectively.  Each  concentration 
uired  a  3  day  acclimation  period,  indicating 
reased  efficiencies  for  installations  receiving 
ites  which  vary  widely  in  grease  content.  The  ad- 
on  of  ABS  decreased  removal  efficiency, 
'bably  a  result  of  an  inhibitory  environment 
ised  by  the  increased  surfactant  concentration, 
iting  with  blended  sewage  as  substrate  yielded 
ch  higher  grease  removal  efficiencies,  indicating 
t  efficiencies  in  excess  of  90%  are  attainable  in 
ivated  sludge  plants  modified  to  provide  blend- 
prior  to  biological  treatment.  (Lowry-Texas) 
1-13410 


STEWATER  TREATMENT  BY  ELECTROL- 
S  DM  CALCIUM  FLUORIDE, 

on  Univ.,  Tokyo. 

■akuni  Kanai. 

ceedings,  Industrial  Waste  Conference,  24th 

1-6-8,  1969,  pi -5,  4  fig,  2  tab. 

criptors:  *Waste  water  treatment,  *Industrial 
tes,  *Electrolysis,  Fluorides,  Electric  current, 
:trodes,  Copper,  Aluminum,  Flotation,  Pres- 
:,  Iron,  Oil,  Chemical  oxygen  demand,  Water 
■e.  Biological  treatment, 
itifiers:  Voltage,  *Japan. 

d  in  the  Tokyo  area  is  too  expensive  to 
lomically  accomodate  the  large  areas  needed 
conventional  biological  wastewater  treatment, 
lany  areas,  such  as  the  factory  area  of  the  Japan 
onal  Railway,  there  is  simply  no  land  available 
rdless  of  cost.  Investigations  were  conducted 

research  committee  of  the  railway  to  find  an 
"native  treatment  method  for  the  factory  waste- 
:r.  The  waste-water  contains  oil,  iron,  cleanser, 
carbon  black.  A  pilot  scale  study  (2600  gal/hr) 
performed  on  the  fluoride  electrolysis  method, 
trodes  of  copper  and  aluminum  were  spaced  to 
10  cm  apart,  the  applied  voltage  was  8  to  10  v 
,  and  the  electrical  power  used  was  100 
m3  or  less.  This  configuration  resulted  in  a 
ent  of  about  3  amp/m3  and  a  treatment  time 
mg  from  20  to  40  min.  The  electrolytically 
uced  floe  was  removed  in  a  dissolved  air  flota- 

system  operating  at  an  8.5Ib/in2  pressure. 
I  chemicals  added  throughout  the  system  were 


30  mg/1  MgC12,  5  mg/1  cleanser,  and  20  mg/1 
CaF2.  Water  suitable  for  re-use  in  the  plant  without 
J™™''on    was    produced    for    approximately 
$  .0 1  / 1 000  gal .( Lowry-Texas ) 
W71-13411 


THE  DESIGN  AND  OPERATION  OF  A 
PRIVATE  WASTE  DISPOSAL  PLANT  NEAR 
SARNIA,  ONTARIO, 

Trecan  Ltd.,  Cooksville  (Ontario) 

W.  K.  Lombard. 

Proceedings,  Industrial  Waste  Conference    24th 

May  6-8,  1969,  p  6-12,  6  fig. 

Descriptors:     'Industrial    wastes,     'Incineration, 
Land-fill,  Sedimentation,  Injection  wells,  Tempera- 
ture, Oily  wastes,  Phenols,  Cost  analysis,  *Waste 
disposal.  Waste  water  treatment. 
Identifiers:  'Centralization,  Caustic,  Canada. 

A  full  scale  plant  constructed  solely  for  the  purpose 
of  collecting,  stabilizing,  and  disposing  of  industrial 
wastes  from  several  locations  has  been  operative 
for  several  months.  An  anticipated  50,000  cu.  yds. 
mixed  wastes  and  10,000  cu.  yds.  of  liquids  to  be 
incinerated  are  needed  annually  to  allow  the  plant 
to  operate  at  maximum  efficiency.  The  five 
disposal  systems  include:  ( 1 )  incinerating  burners 
for  combustible  liquids;'  (2)  bulk  waste  incinera- 
tors for  high  BTU  and  low  BTU  bulk  materials;  (3) 
a  deep  well  for  clean  aqueous  liquids;  (4)  lagoons 
for  temporary  hold-up  and  settling  of  liquids;  (5) 
property  for  burial  and  land-filling  of  bulk  and 
semi-liquid  materials  which  cannot  otherwise  be 
disposed  of.  Hopefully,  this  plant  will  serve  as  a 
prototype  of  the  type  of  plant  which  can  be 
produced  if  industry,  government,  and  the  public 
cooperate.  (Lowry-Texas) 
W71-13412 


THE  EFFECTS  OF  RECIRCULATION  ON  THE 
PERFORMANCE  OF  TRICKLING  FILTER 
MODELS, 

Rice  Univ.,  Houston,  Tex. 

G.  J.  Kehrberger,  and  A.  W.  Busch. 

Proceedings,  Industrial  Waste  Conference,  24th 

May  6-9,  p  37-52,  1 3  fig,  22  ref. 

Descriptors:  'Trickling  filters,  'Biodegradation, 
Flow  rates,  Waste  dilution,  Microorganisms,  Or- 
ganic loading,  Solubility,  Diffusivity,  Dissolved  ox- 
ygen, Aerobic  conditions,  Anaerobic  conditions, 
Nutrients,  Nitrates,  'Waste  water  treatment,  Filtra- 
tion, Model  studies. 

Identifiers:  'Fixed  film  biological  reactors,  'Recir- 
culation. 

A  theroetical  analysis  of  the  effect  of  recirculation 
of  trickling  filter  effluent  on  removal  of  total  or- 
ganic carbon  was  conducted.  The  general 
heterogeneous,  reaction  control,  and  pseudo 
homogeneous  models  were  considered.  Develop- 
ment and  solution  of  the  mathematical  models  are 
not  discussed.  For  heterogeneous  film  flow  reac- 
tors, recirculation  was  found  to  have  a  definite 
detrimental  effect  on  total  soluble  organic  carbon 
removal.  For  pseudo  homogeneous  film  flow  reac- 
tors, the  exact  opposite  effect  was  observed.  The 
possible  accumulation  of  organic  intermediates  in 
the  heterogeneous  reactors  was  also  indicated. 
Removal  of  organics  passed  thru  as  intermediates 
can  be  accomplished,  but  it  requires  use  of  a 
separate  stirred  reactor  with  a  mixed  biological 
population.  Therefore,  recirculation  was  shown  to 
be  completely  unamenable  to  universal  declara- 
tions of  beneficial  or  detrimental  without  prior 
knowledge  of  the  operating  system  and  conditions. 
(Lowry-Texas) 
W71-13414 


THE  EFFECT  OF  WASTE  ACTIVATED 
SLUDGE  ADDITION  IN  VACUUM  FULTRA- 
TION  OF  PRIMARY  CLARIFIER  SLUDGES, 

Western    Michigan    Univ.,    Kalamazoo.    Dept.   of 

Paper  Technology. 

Andre  L.  Caron,  and  Ciro  A.  Mazzola. 


Proceedings,  Industrial  Waste  Conference,  24th 
May  6-8,  1969.  p.  850-866.  12  fig,  1  tab,  5  ref. 

Descriptors.  'Vacuum  drying,  'Dewatering, 
'Sludge,  Separation  techniques,  'Filtration,  Indus- 
trial wastes,  Pulp  and  paper  industry,  Activated 
sludge,  Lime,  Coal,  'Waste  water  treatment. 
Identifiers:  'Vacuum  filtration,  Chemical  condi- 
tioning, Primary  sludge,  Loading  rate,  Filtrate. 

Addition  of  waste  biological  sludge  to  high  com- 
bustible-low ash  content  boxboard  and  low  com- 
bustible-high ash  content  deinking  clarifier  sludges 
adversely  affected  loading  rate,  drainage  rate,  cake 
solids,  and  solids  retention  on  vacuum  filtration. 
Long  chain  organic  polymer  conditioning 
produced  100..  %  improvement  in  loading  and 
drainage  rates,  producing  low  suspended  matter  fil- 
trates and  increased  cake  solids  contents  at  $3  to 
$6  per  ton  of  dry  soiids.  A  10%  Ca  (OH2)  dosage 
resulted  in  4  and  5-fold  loading  rate  increases  for 
deinking  sludge  and  a  1.5  fold  increase  for  box- 
board  sludges,  when  compared  to  similar  non-con- 
ditioned primary-secondary  sludge  mixtures.  Solids 
recovery  efficiency  increased  from  90  to  95  and 
99%  respectively,  and  both  cake  solids  content  and 
drainage  rate  were  also  improved.  For  deinking 
sludge,  lime  conditioning  with  10%  lime  addition  at 
$2.50/ton  of  dry  solids  could  save  as  much  as 
$21,000  per  ton  of  sludge  processing  capacity  per 
shift  in  initial  dewatering  facility  cost.  Addition  of 
pulverized  coal  to  various  primary-secondary 
sludge  mixtures  was  also  tried,  and  filtration 
parameters  were  improved  slightly.  In  the  case  of 
conditioning  before  incineration,  pulverized  coal 
addition  would  add  a  heat  source  of  valuable 
dimensions.  (Lowry-Texas) 
W71-13417 


HIGH  SOLIDS,  BIOLOGICAL  AERATION  OF 
UNNEUTRALIZED  UNSETTLED  TANNERY 
WASTES, 

Syracuse  Univ.,  N.Y.  Dept.  of  Civil  Engineering. 
Dwight  B.  Emerson,  and  Nelson  L.  Nemerow. 
Proceedings,  Industrial  Waste  Conference,  24th 
May  6-8,  1969.  p.  867-879, 9  fig,  6  tab,  4  ref. 

Descriptors:  'Industrial  wastes,  'Neutralization, 
'Sedimentation,  Pilot  plants,  Organic  loading^ 
'Biochemical  oxygen  demand,  Hydrogen  ion  con- 
centration, Chromium,  Suspended  solids,  Sludge, 
Activated  sludge,  Aeration,  'Waste  water  treat- 
ment. 
Identifiers:  'Tannery  wastes. 

Approximately  1 6  billion  gallons  of  wastes  were 
produced  by  the  leather  tanning  industry  in  1963. 
Constituents  in  the  wastes  produced  differ  accord- 
ing to  the  tanning  process  used.  Mineral  tanning 
wastes  contain  salt,  chromic  oxide,  sulfuric  acid, 
Ca  (OH)2,  sodium  sulfide,  and  sodium 
hydrosulfite.  Previous  treatment  methods  used  ap- 
plied neutralization  and  primary  settling  as  prelimi- 
nary steps  before  biological  treatment.  In  this  in- 
vestigation, a  bench  scale  pilot  plant  was  con- 
structed and  acclimated  to  unneutralized,  unsettled 
chrome  tanning  wastes.  BOD,  pH,  suspended 
solids,  sludge  characteristics,  and  chromium  con- 
centration tests  were  performed  regularly.  No  at- 
tempts to  adjust  sludge  recycle  to  full  scale  rates 
were  made.  Soiids  were  allowed  to  build  up  in  the 
clarifier  until  inefficient  settling  took  place,  at 
which  time  solids  were  wasted.  BOD  reductions 
ranging  from  75  to  98%  were  obtained.  A  1/20 
scale  pilot  plant  was  also  constructed  from  this 
data,  and  subjected  to  an  organic  loading  of  140  lb 
BOD/ 1000  ft3  at  a  hydraulic  load  of  8.75  gal/min. 
With  this  unit,  an  average  90%  BOD  reduction,  and 
a  drop  in  pH  from  1 1  to  7.5  were  obtained,  indicat- 
ing the  feasibility  of  omitting  both  presedimenta- 
tion  and  neutralization.  (Lowry-Texas) 
W71-13418 


COMBINED  TREATMENT  OF  CHEMICAL 
WASTES  AND  DOMESTIC  SEWAGE  IN  GER- 
MANY, 

Bayernwerk  A.  G.,  Wuppertal  (West  Germany). 
Wupperverband. 
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W.  Bischofsberger. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6-8,  1969,  p  920-938,  1 3  fig,  6  tab. 

Descriptors:  Industrial  wastes,  Municipal  wastes, 
♦Biological  treatment,  Organic  loading,  Nutrients, 
Toxicity,  Hydrogen  ion  concentration,  Biochemi- 
cal oxygen  demand,  Oxygenation,  Activated 
sludge,  Mixing,  Biodegradation,  Design  criteria, 
♦Waste  water  treatment,  'Chemical  wastes, 
♦Domestic  wastes. 
Identifiers:  West  Germany,  "Combined  treatment. 

Analysis  of  domestic  wastes  revealed  in  presence  of 
nitrogen  and  phosphorous  in  excess  of  the  amount 
required  for  cell  synthesis  to  degrade  the  domestic 
wastes  alone.  Mixing  domestic  wastes  with  nitrogen 
or  phosphorous  deficient  wastes  would  both  reduce 
nutrients  in  the  effluent,  and  allow  biological  treat- 
ment o!  the  industrial  wastes  without  chemical  ad- 
ditions. Pilot  plant  testing  programs  were  con- 
ducted on  industrial  wastes  from  the  Faberfabriken 
Bayer  installations  at  Wuppertal  and  Leverkusen 
and  on  mixed  domestic  and  industrial  wastes  at  the 
municipal  wastewater  treatment  plant.  Two  stage 
biological  treatment  of  a  1:1  mixture  of  industrial 
wastes  to  either  cooling  water  supplemented  with 
nutrients  or  domestic  wastes  produced  an  effluent 
of  less  than  50  mg/1  BOD.  Volumetric  loading  on 
the  first  stage  was  2.5  kg/m3/day  and  0.5 
kg/m3/day  in  the  second  stage.  90  to  95%  BOD 
removals  required  a  sludge  loading  of  0.5  kg  BOD 
and  0.1  k  BOD/kg  dry  solids  in  the  first  and  second 
stages  respectively  and  2  kg02  per  kg  total  BOD 
applied.  A  schematic  of  the  treatment  system 
designed  from  these  studies  is  presented.  (Lowry- 
Texas) 
W71-13419 


Descriptors:  *Water  quality  control,  Water  pollu- 
tion sources,  Food  chains,  Sewage  effluents, 
•Waste  water  treatment,  Metals,  Heavy  metals,  In- 
dustrial wastes. 

Identifiers:  'Mercury  discharges,  'Chlorine  plants, 
Caustic  soda  process. 

The  Swedish  nature  conservancy  authorities 
require  that  mercury  discharges  be  prevented  to 
the  extent  technically  and  economically  possible. 
One  consequence  of  this  is  the  requirement  for  the 
chlorine  industry  to  drastically  reduce  its  mercury 
discharges.  A  joint  study  by  the  institute  and  the  in- 
dustry was  conducted  to  determine  what  should  be 
done.  The  literature  indicated  rather  high  losses  of 
mercury  were  to  be  expected  as  normal  and  the  in- 
dustry had  accepted  these  as  a  part  of  doing  busi- 
ness. Each  step  in  the  process  was  examined  for  the 
possibility  of  mercury  loss  and  measures  that  would 
preclude  or  reduce  this  loss  were  established.  First 
step  is  to  separate  the  sewage  system  so  that  normal 
waste  waters  would  not  contain  mercury  and  the 
remaining  waste  waters  which  do  contain  mercury 
would  be  in  small  quantities  that  could  be  economi- 
cally treated.  The  condensate  from  the  chlorine 
conduits  which  contains  small  amounts  of  mercury 
is  recycled  to  the  brine.  Hydrogen  is  cooled  to  5 
degrees  C.  before  emmission  which  reduces  the 
mercury  content  markedly.  Caustic  soda  is  filtered 
through  carbon  and  the  mercury  in  the  filtrate  is 
recovered  by  distillation.  Cell  room  losses  due  to 
maintenance  and  spillage  are  recovered  by  better 
designed  room  arrangements  and  sedimentation 
traps.  Additional  measures  can  be  taken  if  war- 
ranted. The  measures  discussed  above  indicate  a 
savings  which  may  pay  for  themselves.  (Goessling- 
Texas) 
W71-13421 


WASTES  FROM  BRITISH  PAPER  MILLS, 

Wiggins  Teape  Research  and  Development  Ltd., 

Beaconsfield  (England). 

W.  T.  Roberts. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969,  p  950-956,  3  tab,  4  ref. 

Descriptors:  *Waste  water  treatment,  *Pulp 
wastes,  *  Water  reuse,  Water  quality  control,  Floc- 
culation,  Sedimentation,  Sludge  disposal,  Ac- 
tivated sludge,  *Effluents,  'Reclaimed  water, 
Water  demand,  Industrial  wastes. 

The  current  water  demand  in  England  is  near 
10,550  billion  US  gallons  per  year  and  this  damand 
is  expected  to  double  by  the  year  2,000.  England  is 
divided  into  River  Authorities  whose  main  concern 
is  water  conservation  and  river  pollution.  The 
paper  industry  shares  these  concerns  and  our  ef- 
forts to  stem  the  pollutional  effects  of  our  effluents 
has  taken  two  courses,  conventional  treatment  and 
increased  water  reuse.  Conventional  treatment 
provides  adequate  effluent  quality  but  we  have 
noticed  that  sewage  fungus  thrives  in  some  rivers 
downstream  from  our  outfalls.  We  are  not  sure 
what  causes  this  or  how  to  eliminate  the  problem. 
Since  our  plants  must  now  pay  for  water  and  water 
must  be  husbanded  like  any  other  resource,  we 
have  instituted  a  system  of  recirculating  the  water 
within  the  plant.  So  far,  the  results  have  been  dra- 
matic. The  BOD  had  increased  but  the  loading  on 
the  treatment  plant  has  decreased.  The  bacteria 
count  it  up  as  was  expected.  Savings  on  the  order  of 
$288,000  a  year  have  been  obtained.  Water  reuse 
has  also  alleviated  the  sewage  fungu.  problem  men- 
tioned earlier.  New  machines  designed  to  accept 
reused  water  shown  great  promise  in  increasing  the 
benefits  from  this  concept.  Effluent  purification  is 
expensive  and  gives  no  return  on  capital.  In-plant 
recovery  of  water  results  in  substantial  savings  and 
provides  for  a  better  effluent.  (Goessling-Texas) 
W7  1-13420 


REDUCTION     OF     MERCURY     IN     WASTE 
WATERS  FROM  CHLORINE  PLANTS, 

Swedish  Water  and  Air  Pollution  Research  Lab., 

Stockholm 

H  O  liouveng,  and  P  Ullman. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,7,  and  8,  1 969,  p  969-978,  3  fig,  3  tab,  4  ref. 


ELECTRODE  POTENTIALS  AND  ELEC- 
TROLYTIC CONTROL  IN  THE  ANAEROBIC 
DIGESTION  PROCESS, 

Northeastern  Univ.,  Boston,  Mass. 

F.  C.  Blanc,  and  A.  H.  Molof. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969,  p  1040-1059,  12  fig,  1  tab, 

1 1  ref. 

Descriptors:  *Waste  water  treatment,  'Anaerobic 
digestion,    Sludge    digestion.    Methane    bacteria. 
Acid  bacteria,  'Electrolysis,  Hydorgen  ion  concen- 
tration, 'Electrodes,  Automatic  control. 
Identifiers:  pH  Control,  'Electrolytic  control. 

With  improved  treatment  methods  and  greater  or- 
ganic removals  in  the  sewage  treatment  process, 
the  problems  of  sludge  stabilization  and  disposal 
have  greatly  increased.  Anaerobic  digestion  is  an 
extensively  used  method  of  sludge  stabilization. 
Maximum  efficiency  is  not  being  realized  due  to  a 
lack  of  understanding  of  the  process  mechanism 
and  control.  The  electrode  potential  measurement 
is  a  monitoring  parameter  that  can  be  used  effec- 
tively in  the  anaerobic  digestion  process.  The 
potential  was  measured  in  laboratory  experiments 
between  a  platinum  indicating  electrode  and  a 
calomel  reference  electrode.  The  potential  mea- 
sured was  the  sum  of  all  the  oxidation-reduction 
reactions  taking  place  in  the  digester.  Such  poten- 
tials are  apparently  the  result  of  the  activity  of  the 
methane  forming  bacteria.  These  experiments  in- 
dicated that  optimum  digestion  took  place  at  -510 
mv  Ec  with  an  operating  range  of  -450  to  -550  mv 
Ec.  Direct  current  electrolysis  was  demonstrated  as 
a  means  of  controlling  the  pH  of  the  digester.  This 
method  was  used  to  correct  a  depression  in  pH 
until  the  digester  could  recover  and  allowed  the 
operation  to  continue  at  high  concentrations  of 
volatile  acids  and  shorter  detention  times.  The 
monitoring  equipment  can  be  installed  for  a  modest 
capital  cost.  Electrolytic  control  of  the  pH  appears 
to  be  feasible  and  should  be  tested  further  in  pilot 
scale  units.  (Goessling-Texas) 
W71-I3422 


INFLUENCE  OF  MICROBIAL  WASTE 
PRODUCTS  ON  METABOLIC  ACTIVITY  OF 
HIGH  SOLIDS  ACTIVATED  SLUDGE, 

Rennselacr  Polytechnic  Inst,  Troy,  NY. 


D.  R.  Washington,  L.  S.  Clesceri.J.  C.  Young,  an 

F  W  Hardt. 

Proceedings,  Industrial  Waste  Conference,  24 

May  5,  7,  and  8,  1969,  p  1103-1117,  14  fig,  2  tat 

ref. 

Descriptors:  'Activated  sludge,  'Waste  wa 
treatment,  'Metabolism,  Inhibition,  Carbi 
Nitrogen,  Phosphates. 

Identifiers:  'High  solids  concentrations,  Metabc 
end  products,  Oxygen  uptake  rate,  'Utrafiltratio 

Studies  on  the  kinetics  of  activated  slue 
processes  have  led  to  an  inquiry  concerning  the; 
plicability  of  the  model  to  concentrated  micro! 
systems.  Problems  of  oxygen  transfer  and  sol 
separation  have  been  investigated.  Ultrafiltrai 
has  proven  suitable  as  a  solids  separation  device 
a  high  solids  activated  sludge  system.  Ultrafiltrat 
can  remove  nearly  all  of  the  dissolved  solids 
some  of  the  unused  waste  and  the  metabolic  < 
products  are  left  in  the  effluent.  The  metabolic! 
products  could  have  an  effect  on  the  biological 
tivity  of  the  system.  To  determine  this,  relal 
changes  in  carbon,  phosphate,  nitrogen,  glue 
and  oxygen  uptake  were  measured  in  a  syst 
using  ultrafiltration  and  recirculation.  A  laborat 
scale  reactor  was  operated  for  50  days  witl 
suspended  solids  concentration  of  12  g/1  < 
volatile  solids  about  10  g/l.  Warburg  studies  ; 
Gel  Chromatography  were  used  to  measure 
parameters  mentioned  above.  The  results  of  th 
experiments  indicate  that  the  oxygen  uptake  I 
decreases  as  the  concentration  of  metabolic  i 
products  increases.  Some  planned  wasting  of 
mixed  liquir  is  required  to  maintain  the  culture  ; 
high  metabolic  activity.  The  metabolic  i 
products  that  interfere  witn  the  anaerobic  acti 
of  the  culture  are  apparently  in  the  molecular  ra 
above  700.  (Goessling-Texas) 
W7 1-1 3424 


BORON  ADSORPTION  ON  SOILS  A 
BIOLOGICAL  SLUDGES  AND  ITS  EFFE( 
ON  ENDOGENOUS  RESPIRATION, 

Delaware  Univ.,  Newark. 

S.  K.  Banerji. 

Proceedings,  Industrial  Waste  Conference,  2' 

May  6,  7,  and  8,  1969,  p  1 1 18-1 127,  8  fig,  1  tab 

ref. 

Descriptors:  'Waste  water  treatment,  *Boi 
'Adsoprtion,  Inhibition,  Biological  treatment, 
tergents,  Soils,  Sludge,  Water  pollution  effects. 
Identifiers:  'Endogenous  respiration,  Kaolinite 
lite. 

Increased  use  of  boron  salts  in  household  de 
gents  and  in  other  industrial  uses  has  pc 
questions  concerning  the  effect  of  these  substar 
on  the  environment.  It  has  been  shown  that  bo 
concentrations  of  19  mg/l  in  waste  waters  h 
produced  a  significant  toxicity  to  the  activ: 
sludge  process.  Current  levels  of  boron  in  w; 
water  is  much  lower  than  this  and  no  ill  eff 
should  be  expected  unless  there  is  a  signifu 
amount  of  boron  adsorbed  on  to  the  sludge 
other  solids  in  the  process.  The  adsorption  of  bo 
on  illite  and  kaolinite  clays  and  on  biological  so 
has  been  studied  in  the  laboratory.  The  effec 
boron  on  endogenous  respiration  has  been  stu< 
and  results  are  reported  here.  Kaolinite  adsoi 
about  40  times  more  boron  than  illite  when 
posed  to  boron  in  solutions  of  I  mg/1.  Activ. 
sludge  adsorbes  about  1/8  of  the  amount  adsor 
by  kaolinite  under  the  same  conditions.  Freund 
adsorption  coefficients  arc  determined  for  e 
substance  and  with  kaolinite  for  different  value 
pH  Indications  are  that  normal  sewage  treatn 
processes  which  utilize  recirculation  and  slu 
thickening  may  result  in  boron  conccntrati 
three  times  the  influent  concentrations.  This  m 
inhibit  biological  activity  in  the  aeration  tanks 
hibit  sludge  digestion  or  degrade  the  utility  of  a 
sludge  as  a  soil  conditioner.  Boron  significa 
reduces  endogenous  respiration  and  the  effec 
this  on  aerobic  systems  should  be  studied  furt 
(Goessling-Texas) 
W7I-I3425 
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E  ANAEROBIC  FILTER  FOR  THE 
NITRIFICATION  OF  AGRICULTURAL  SUB- 
tFACE  DRAINAGE, 

eral  Water  Pollution  Control  Administration, 
;no,  Calif. 

i.  Tamblyn,  and  B.  R.  Sword. 
:eedings,  Industrial  Waste  Conference,  24th, 
6,7,and8,  1969,  p  1 135-1 150,  6  fig,  6  tab,  19 


:riptors:  *Waste  water  treatment,  'Denitrifica- 

,  'Filters,  Anaerobic  bacteria,  Sands,  Carbon, 

Is,    Aggregates,    Waste    disposal,    California, 

erobic  conditions,  Filtration. 

tifiers:   Volcanic  cinders,  San  Joaquin  River 

if). 

vast  majority  of  saline  agricultural  wastewater 
g  generated  in  the  San  Joaquin  Valley  is 
larged  to  the  San  Joaquin  River.  To  avoid  this, 
oject  is  underway  to  transport  these  waste- 
rs to  a  'safe'  disposal  area.  One  of  the 
lems  associated  with  this  water  in  nitrogen 
>val.  The  characteristics  of  this  water  as  it  is 
and  is  projected  to  be  in  2020  is  shown, 
jgen  in  the  wastewater  is  primarily  in  the 
te  form.  A  series  of  anaerobic  filter  studies  to 
rmine  the  nitrogen  removal  efficiencies  have 
conducted.  Filters  of  diameters  4  inch,  18 
and  36  inch  were  tested  and  media  varied 
sands  to  1  inch  smooth  aggregate.  Laboratory 
field  studies  were  conducted  to  verify  opera- 
j  factors.  Results  indicate  that  San  Joaquin 
:y  subsurface  water  can  be  denitified  effi- 
ly  using  anaerobic  filters,  the  sorptive  charac- 
ics  of  the  media  used  had  no  apparent  effect 
itrogen  removal  efficiency,  use  of  media  less 
1  inch  diameter  resulted  in  high  headlosses 
jr  low  nitrogen  removal,  depending  on  the 
erature  efficient  nitrogen  removal  can  be  ob- 
d  at  hydraulic  detention  times  of  0.5  hours  to 
irs  and  long  term  operation  without  backwash- 
feasible.  (Goessling-Texas) 
-13426 


UENCE  OF  NITROGEN  SUPPLY  ON 
.OGICAL  TREATMENT, 

iche    Anilin    and    Soda-Fabrik    AG.,    Lud- 

lafen  am  Rhein  (West  Germany). 

altrich. 

:edings,  Industrial  Waste  Conference,  24th, 

6, 7,  and  8,  1969,  p  1 185-1 194,9  fig,  1  tab,  17 

riptors:  *Waste  water  treatment,  'Activated 
e,  'Nitrogen,  Carbon,  Treatment  facilities, 
nic  wastes,   'Biological  treatment,  Nitrifica- 

ifiers:  Federal  Republic  of  Germany. 

)lant  has  greatly  increased  its  production  over 
last  few  years.  The  products  are  primarily 
cs  and  other  organic  materials.  There  has 
considerable  trouble  in  treating  the  waste 
s  to  the  degree  necessary  for  safe  discharge 
he  receiving  waters.  An  analysis  of  the  waste- 
determined  that  the  primary  constituents 
pure  carbon  compounds  and  that  insufficient 
;en  was  available  for  efficient  stabilization  of 
aste  in  the  activated  sludge  treatment  works 
!  site.  The  waste  had  a  BOD  of  250-300  mg/l, 
al  organic  carbon  of  160-190  mg/l  and  a 
[en  content  of  2-3  mg/l.  Three  experimental 
ited  sludge  units  were  operated  in  parallel 
various  quantities  of  nitrogen  in  the  form  of 
idded  to  determine  the  proper  amount  neces- 
or  effective  waste  treatment.  The  addition  of 
'100  mg  BOD5  was  required  to  achieve  full 
;ical  treatment.  Lesser  quantities  resulted  in 
ly  decreased  efficiency  and  much  greater  sen- 
1  of  the  process  to  increased  loads.  It  was 
that  the  biologically  active  solids  were  nearly 
rtional  to  the  fraction  of  nitrogen  in  the 
i  and  when  this  fraction  decreased  below  5%, 
icteria  available  to  stabilize  the  waste  were 
lequate  to  the  task.  (Goessling-Texas) 
13427 


TREATMENT  OF  PARAMAGNETIC  SLURRIES 
FROM  STEEL  MILL  OPERATIONS  BY  DOU- 
BLE FLOCCING, 

Davco  Corp.,  Pittsburgh,  Pa. 

D.  F.  Peck,  and  T.  J.  McBride. 

Proceedings,  Industrial  Waste  Conference    24th 

May  6,7, and  8,  1969, p  1201-121  1,  12fig. 

Descriptors:  'Waste  water  treatment,  'Separation 
techniques,  Industrial  wastes,  'Tertiary  treatment, 
Sludge  treatment,  Slurries,  Steel. 
Identifiers:  Paramagnetic  slurries,  Anionic 
polymer,  Magnetic  field,  'Double  floccing, 
Polymers,  'Paramagnetic  slurries. 

The  adoption  of  stronger  pollution  control  mea- 
sures has  stimulated  the  industrial  community  to  in- 
tensify research  activities  in  the  development  of 
new  and  improved  techn.  'ogy  for  waste  water 
treatment.  Paramagnetic  waste  waters  have  tradi- 
tionally proved  difficult  to  treat  from  the  stand- 
point of  color  and  solids  removal.  Laboratory  in- 
vestigations have  resulted  in  the  development  of  a 
new  process  which  dramatically  improves  solid 
separation  in  these  wastes.  The  process  consists  of 
first  treating  the  slurry  with  an  anionic  polymer  and 
then  controlled  exposure  to  a  magnetic  field  prior 
to  setting  in  conventional  equipment.  Settling  rates 
are  higher  than  for  any  other  form  of  treatment  of 
these  wastes.  Although  treatment  is  good,  a  tertiary 
deep-bed  filter  treatment  is  recommended  where 
high  quality  effluents  are  required.  There  is  con- 
siderable savings  in  tank  size  and  real  estate 
required  for  waste  water  treatment.  The  use  of  the 
magnetic  field  reduces  the  requirement  for 
polymers.  This  process  will  reduce  overloading  in 
existing  facilities.  The  permanent  magnet  acts  as  a 
back  up  should  the  polymer  feed  system  fail.  Im- 
proved sludge  handling  characteristics  result  from 
this  process.  The  polymer-magnetic  double 
floccing  system  is  an  advanced  means  for  treating 
paramagnetic  slurries  from  steel  mill  operations. 
(Goessling-Texas) 
W7I-13428 


CANNERY    WASTE    TREATMENT    BY    THE 
KEHR  ACTIVATED  SLUDGE  PROCESS, 

FMC  Corp.,  Santa  Clara,  Calif.  Central  Engineer- 
ing Labs. 

R.  A.  Fisher,  and  H.  S.  Smith. 
Proceedings,  Industrial  Waste  Conference,  24th, 
May  6,  7, and  8,  1969, p  1212-1237,  15fig,4tab,3 
ref. 

Descriptors:  'Waste  water  treatment,  'Activated 
sludge,  Canneries,  Industrial  wastes,  'Sludge 
digestion,  Digestion,  Sludge  treatment,  'Aerobic 
conditions,  Oxidation  lagoons,  California. 
Identifiers:  'Sludge  wasting.  Suspended  solids. 
Shock  loads,  'Aerated  tanks,  Santa  Clara  (Calif). 

Conventional  activated  sludge  systems  are  used  ex- 
tensively for  the  treatment  of  industrial  waste 
waters.  This  is  susceptible  under  certain  conditions 
to  problems  caused  by  shockloads  due  to  either 
high  strength  sewage  of  increased  flows.  Professor 
Dietrich  Kehr  of  Hanover,  Germany  has  adapted 
the  activated  sludge  process  to  treat  shock  loads 
such  as  those  from  cannery  plants  or  packing 
plants.  The  adaptation  consists  of  returning  all 
sludge  from  the  secondary  clarifier  to  the  aeration 
tank,  operating  the  system  with  a  high  mixed  liquor 
suspended  solids  of  10,000  to  14,000  mg/l  and 
digesting  the  sludge  aerobically  in  the  aeration 
tank.  The  FMC  Corporation  tested  this  adaptation 
in  it's  laboratories  using  1 20  gal.  aeration  tank  and 
sewage  taken  from  the  Santa  Clara  collection 
system.  Mixed  liquor  suspended  solids  were  main- 
tained in  the  range  of  5,000  to  10,000  mg/l,  aera- 
tion times  were  varied  from  2  to  8  hours  and  shock 
loading  was  simulated  by  conditioning  the  tank  for 
48  hours  with  fresh  water  influent  prior  to  treating 
domestic  sewage  with  a  strength  of  about  300  mg/l 
BOD.  BOD  and  TOC  removal  averaged  nearly  90% 
for  shock  loads.  TOC,  phosphorus  and  nitrogen 
removal  was  not  as  good  as  in  conventional  ac- 
tivated sludge.  This  adaptation  simplified  the 
system   by  eliminating  sludge   handling  facilities. 


The  effluent  has  high  turbidity  and  color  due  to 
solids    carry-over.    The    system    can    stand    long 
periods  of  no  loading.  (Goessling-Texas) 
W7 1-1 3429 


THE  SIGNIFICANCE  OF  BATCH  TREATMENT 
KINETICS  IN  ACTIVATED  SLUDGE  DESIGN, 

Weston  (Roy  F.)  Inc.,  West  Chester,  Pa. 
C.  A.  Vath,  W.  D.  Sitman,  and  R.  F.  Weston. 
Proceedings,  Industrial  Waste  Conference,  24th 
May  6,  7,  and  8,  1969,  p  1238-1248,  10  fig,  4  ref. 

Descriptors:  'Waste  water  treatment.  Design,  'Ac- 
tivated sludge.  Kinetics,  'Biochemical  oxygen  de- 
mand, 'Biological  treatment,  Sewage  treatment. 
Identifiers:   'Contact  stabilization,   'Batch   treat- 
ment studies. 

The  use  of  batch  biological  treatability  procedure 
for  evaluating  the  BOD  removal  kinetics  of  a  waste- 
water can  significantly  reduce  costs  and  time  in 
determining  the  design  parameters  for  activated 
sludge  and  contact  stabilization  systems.  The 
procedure  requires  the  loading  of  four  barch  reac- 
tors with  MLVSS  in  relative  concentrations  of  1 ,  2, 
4,  and  8.  Equal  volumes  of  the  design  sewage  are 
added  to  each  reactor.  The  reactors  are  aerated 
until  BOD  removal  and  stabilization  has  been 
completed  as  determined  by  periodic  sampling. 
The  BOD  removal  rate  and  the  oxygen  uptake  rate 
can  be  measured.  These  data  can  be  used  to  deter- 
mine the  necessary  design  parameters  for  conven- 
tional activated  sludge.  Should  the  BOD  stabiliza- 
tion lag  the  BOD  removal,  the  contact  stabilization 
process  is  indicated.  Examples  of  the  application  of 
this  procedure  to  two  diverse  types  of  wastewaters 
are  shown.  The  determination  of  BOD  removal 
kinetics  by  the  batch  method  saves  time  and 
money.  The  coefficients  thus  determined  can  be 
transformed  to  their  counterparts  for  conventional 
and  contact  stabilization  activated  sludge 
processes.  Continuous  flow  treatability  studies 
using  the  parameters  determined  in  this  fashion 
have  verified  the  validity  of  the  procedure  for  these 
wastes.  (Goessling-Texas) 
W71-13430 


BIOLOGICAL  DENITRIFICATION  OF  WASTE- 
WATERS BY  ADDITION  OF  ORGANIC 
MATERIALS, 

Stanford  Univ.,  Calif. 

P.  L.  McCarty,  L.  Beck,  and  P.  S.  Amant. 

Proceedings,  Industrial  Waste  Conference    24th 

May  6,  7,  and  8,  1969,  p  1271-1285,  2  fig,  7  tab,  17 

ref. 

Descriptors:  Water  quality  control,  'Denitrifica- 
tion.  Bacteria,  Organic  compounds,  Organic 
wastes,  'Biological  treatment,  'Waste  water  treat- 
ment, Nitrates,  Nitrogen  compounds,  Methanol. 
Identifiers:  Pseudomonas,  Achromobacter,  Bacil- 
lus, Electron  donor,  'Nitrate  nitrogen. 

Biological  denitrification  has  been  suggested  as  a 
method  for  removing  nitrate  nitrogen  from  waste- 
waters when  this  is  required  for  control  of  eutrophi- 
cation.  The  process  requires  the  availability  of  an 
electron  donor  and  such  availability  is  not  always 
predictable.  This  study  was  initiated  by  the  Califor- 
nia Department  of  Water  Resources  to  evaluate  the 
effectiveness,  required  concentration  and  cost  of 
several  possible  organic  materials  capable  of 
facilitating  denitrification.  Sugar,  acetate,  acetone 
ethanol  and  methanol  were  tested  for  their  ability 
to  support  denitrification.  Methanol  was  selected 
as  the  most  desirable  of  the  five  since  it  costs  less 
on  an  equivalent  basis,  is  a  highly  pure  liquid  and 
can  be  added  easily  and  accurately  to  the  waste- 
water. It  was  found  that  methanol  must  be  added  in 
quantities  1 .3  times  the  stoichmetric  quantity  to 
permit  deoxygenation.  This  is  similar  in  all  chemi- 
cals tested  except  for  sugar  which  had  a  higher 
value.  The  concentration  of  methanol  is  computed 
to  be  2.37  times  the  nitrate  concentration,  1.53 
times  the  nitrate  concentration  and  0,87  times  the 
dissolved  oxygen  concentration.  Anaerobic  filters 
were  selected  as  the  most  desirable  form  of 
mechanizing  this  process.  (Goessling-Texas) 
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W71-13431 


SEWAGE   TREATMENT   FACILITIES,   STATE 
GRANTS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13507 


USE  OF  IMPROVED  MEMBRANES  IN  TERTIA- 
RY TREATMENT  BY  REVERSE  OSMOSIS, 

McDonnell  Douglas  Corp.,  Newport  Beach,  Calif. 

Astropower  Lab. 

H.  K.Bishop. 

Environmental  Protection  Agency,  Water  pollution 

Control  Research  Series,  December  1970.  65  p,  14 

fig,  19tab,7ref. 

Descriptors:  *Reverse  osmosis,  *Membranes, 
Separation  techniques,  *Tertiary  treatment, 
Nutrients,  Cations,  Anions,  Temperature,  Pressure, 
Hydrogen  ion  concentration,  Conductivity, 
Sampling,  Chemical  oxygen  demand,  Economic 
feasibility,  Technical  feasibility,  *Waste  water 
treatment,  Membrane  process,  Osmosis. 
Identifiers:  *Cellulose  acetate,  Flux. 

A  reverse  osmosis  study  with  a  threefold  objective 
was  conducted.  In  phase  I,  tubular  membranes 
prepared  from  trans  esterified  cellulose  acetate 
were  compared  with  membranes  made  from  com- 
mercially available  cellulose  acetate  (Control). 
Phase  II  involved  evaluation  of  the  in-situ  regenera- 
ble  membrane  reverse  osmosis  design  on  waste 
water.  Phase  III  consisted  of  subjecting  the  mem- 
branes to  carbon  treated  secondary  effluents,  pri- 
mary effluents,  and  concentrated  primary  effluents. 
Results  showed  that  the  modified  tubular  mem- 
branes produced  fluxes  slightly  greater  than  the 
control  membranes  while  in-situ  regenerable  mem- 
branes produced  fluxes  significantly  below  those 
obtained  with  tubular  units.  On  carbon  treated 
secondary  effluents,  modified  tubular  membranes 
produced  an  overall  average  product  water  flux  of 
15  gfd,  compared  to  10  gfd  for  the  control.  Initial 
levels  were  15  and  25  gfd  for  the  control  and  the 
modified  membranes  respectively,  and  these  fluxes 
could  be  maintained  by  cleaning  every  10  days  with 
an  enzyme  presoak  (Biz).  Flux  for  the  concen- 
trated primary  effluent  (9  times  the  solids  in  prima- 
ry effluent)  stabilized  at  4  to  5  gfd.  Removal  of 
wastewater  constituents  remained  nearly  constant 
at  90  to  100%  for  all  three  feeds,  thus  establishing 
the  technical  feasibility  A  program  to  establish 
economic  feasibility  was  also  presented  at  a  cost 
estimated  at  $250,000.  (Lowry-Texas) 
W71-13513 


A  STATE-OF-THE-ART  REVIEW  OF  METAL 
FINISHING  WASTE  TREATMENT. 

Batelle  Memorial  Inst.,  Columbus,  Ohio.  Columbus 
Labs. 

Copy  available  from  GPO  Sup  Doc  for  $1.00; 
microfiche  from  NTIS  as  PB-203  207,  $0.95.  EP 
2.10:12010  EIE-11-68.  Environmental  Protection 
Agency,  Water  Pollution  Control  Research  Series, 
November  1968.  53  p,  8  fig,  7  tab,  135  ref.  EPA 
Program  12010  EIE  11/68.  WPRD  201-01-68. 

Descriptors:  "Industrial  wastes,  "Toxicity,  *Metals, 
Water  quality  control,  Hydrogen  ion  concentra- 
tion, "Waste  water  treatment,  Technical  feasibility, 
Cost  analysis,  "Reviews,  Water  pollution  sources. 
Identifiers:  "State-of-thc-Art  Review,  "Plating 
wastes,  By-product  recovery. 

Water  borne  wastes  generated  in  the  electroplating 
and  metal  finishing  industry  include:  ( I )  rinse 
waters  from  plating,  cleaning,  and  other  surface 
finishing  operations;  (2)  concentrated  plating  and 
finishing  baths  that  are  accidentally  or  intentionally 
discharged,  (3)  wastes  from  plant  or  equipment 
clean  up;  (4)  sludges,  filter  cakes,  etc.,;  (5) 
regenerants  from  ion  exchange  units;  and  (6)  vent 
scrubber  waters  Control  measures  discussed  in- 
clude in-plant  control  measures  for  waste  reduc- 
tion, as  well  as  chemical,  physical,  and  biological 
detoxification  techniques  for  the  various  waters  to 


be  treated.  The  methods  presented  were  developed 
for  use  by  the  large  scale  manufacturing  operations 
and  are  now  presented  for  the  benefit  of  the  small 
operator.  Evaluation  and  cost  estimation  of  these 
techniques  as  applied  to  smaller  operations  will  be 
a  major  objective  of  investigations  in  subsequent 
phases  of  the  program.  (Lowry-Texan) 
W71-13514 


STUDIES  ON  DENSIFICATION  OF  COAL  MINE 
DRAINAGE  SLUDGE, 

Bituminous  Coal  Research,  Inc.,  Monrocville,  Pa. 
R.  C.  Streeter,  R.  K.  Young,  and  R.  A.  Glenn. 
Copy  available  from  GPO  Sup  Doc  for  $1.25; 
microfiche  from  NTIS  as  PB-203  189,  $0.95.  SN- 
5501-0101.  Environmental  Protection  Agency, 
Water  Pollution  Control  Research  Series,  Sep- 
tember 1971.  113  p,  17  fig,  33  tab,  29  ref.  EPA 
Program  14010  EJT  09/71 . 

Descriptors:  "Sludge  disposal,  "Dewatering,  "Coal 
mine  wastes,  Sludge,  Neutralization,  Lime,  Acid 
mine  water,  Freeze  drying,  Chemical  precipitation, 
Filtration,  Carbon  dioxide,  Coagulation,  Sedimen- 
tation, Water  quality  control,  "Waste  water  treat- 
ment. 
Identifiers:  "Magnetic  precipitation. 

Bench  scale  batch  experiments  were  performed  on 
sludges  obtained  from  lime  neutralization  of  coal 
mine  drainage  in  an  attempt  to  alleviate  present 
problems  in  sludge  handling  and  disposal.  Tests 
were  of  an  exploratory  nature  and  did  not  afford 
sufficient  data  for  cost  analyses.  Ferro  Magnetic 
sludge  densification,  filter  aids,  coagulant  aids, 
heating,  freeze  drying,  and  coprecipitation  of  calci- 
um carbonate  through  addition  of  C02  were 
tested.  Of  these,  freeze  drying,  C02  addition,  and 
ferro  magnetic  treatment  were  shown  to  be  feasible 
alternatives  to  present  disposal  methods.  Each  of 
these  methods  resulted  in  settled  sludge  volume 
reductions  of  approximately  90%  and  increases  in 
sludge  solids  contents  of  from  0.5  to  about  5%  after 
30  min.  settling  periods.  The  ferro  magnetic 
process  has  the  advantages  of  possible  recovery  of 
a  useful  product,  and  elimination  of  costly  settling 
lagoons,  but  is  very  sensitive  to  aluminum  and 
requires  a  considerable  amount  of  heat.  Sludge 
freezing  is  the  simplest  conceptual  approach  and  is 
apparently  effective  for  any  lime  produced  sludge. 
The  C02  addition  method  offers  the  possibility  of 
partial  recovery  and  recycling  of  both  CaO  and 
C02  through  sludge  calcination.  (Lowry-Texas) 
W71-13515 


ROTARY  PRECOAT  FILTRATION  OF  SLUDGE 
FROM  ACID  MINE  DRAINAGE  NEUTRALIZA- 
TION, 

Johns-Manville  Products  Corp.,  Manville,  N.J. 
T.  S.  Brown. 

Copy  available  from  GPO  Sup  Doc  for  $1.25; 
microfiche  from  NTIS  as  PB-203  190,  $0.95.  SN- 
5501-0096.  Environmental  Protection  Agency, 
Water  Pollution  Control  Research  Series,  May 
1971.  121  p,  32  fig,  28  tab,  8  ref.  EPA  Program 
I4010DII  05/71. 

Descriptors:  "Vacuum  drying,  "Filtration,  Sludge, 
Lime,  Limestone,  Dolomite,  Alkalinity.  Acid  mine 
drainage,  Neutralization,  Sludge,  Dewatering,  Cost 
analysis,  "Waste  water  treatment. 
Identifiers:  "Filter  aids,  "Sludge  recirculation. 

A  two  year  study  was  conducted  at  4  locations  in 
Pennsylvania  to  test  the  effect  of  various  alkalies 
and  filter  aids  on  rotary  vacuum  precoat  filtration 
for  dewatering  of  lime  neutralization  sludge.  The 
process  consisted  of  neutralization,  aeration,  sedi- 
mentation and  filtration.  Alkalies  investigated  were 
limestone,  limestone  with  hydrated  lime,  calcined 
magnesitc,  partially  and  fully  calcined  dolomite, 
and  hydrated  lime.  Filter  aids  tested  included 
Hyflo,  Super-Ccl,  and  Celite  501,  503,  and  545. 
Results  from  the  first  three  locations  indicated 
limestone  and  hydrated  lime  were  preferred  alka- 
lies and  Celite  501  the  preferred  filter  aid.  At  the 
4th  site  a  27  run  factorial  experiment  investigating 


the  effect  of  flow  rate,  limestone  fee<J  level,  a 
tion  level,  and  sludge  recirculation  level  on  eq 
ment  operation  and  process  cost  was  conduc 
Sludge  solids  content,  filtration  rate,  and  slu 
recirculation  were  found  to  be  significant  varia 
affecting  process  cost.  Estimated  operating  c 
for  a  1.5  MGD  treatment  plant  using  I 
neutralization  were  $1.16/1000  gallons  treatet 
$8.02  per  100  lbs  of  acidity  treated.  (LowryTe) 
W71-13516 


UTILIZATION  OF  PHOSPHATE  SLIMES, 

International     Minerals     and     Chemical     Cc 
Skokie,  III. 
Srini  Vasan. 

Copy  available  from  GPO  Sup  Doc  for  $1 
microfiche  from  NTIS  as  PB-203  191,  $0.95. 
5501-0097.  Environmental  Protection  Agei 
Water  Pollution  Control  Research  Series,  Au| 
1971.  128  p,  26  fig,  24  tab,  9  ref. 

Descriptors:    "Clays,    "Phosphates,    "Lightwe 

aggregates,  Slurries,  "Slimes,  Concrete  mixes, 

dustrial  wastes,  Mine  water,  Dewatering,  "W; 

reuse,    Waste    water    treatment,    Florida,   Wi 

disposal. 

Identifiers:  "By-product  recovery,  Kilns. 

Phosphate  slimes  have  been  produced  by 
Florida  phosphate  mining  industry  at  the  ratt 
millions  of  cubic  yards  per  year  and  the  volum 
increasing.  The  water  retentive  characteristic; 
the  clays  which  are  mined  with  the  rock  are  s 
that  there  is  more  volume  of  phosphate  slime 
dispose  of  than  there  was  actual  rock  mined.  Sr 
scale  tests  of  the  slimes  were  made  to  assess 
feasibility  of  their  use  as  building  materials 
process  was  developed  and  demonstrated  to 
capable  of  producing  a  pelletized,  light-weight 
gregate,  and  finally  a  light-weight  concrete  fi 
the  slimes.  The  four  major  processing  steps: 
pumping  of  clay  slurries  of  3  to  30%  solids; 
slime  drying  in  a  fluid  bed  dryer;  (3)  pelletizing 
dried  product  and  (4)  kilning  the  product  ti 
suitable  aggregate,  were  investigated  in  batch  I 
suitable  equipment  was  selected.  Aggret 
production  could  use  up  to  6-8  million  tons  of  c 
solids  annually,  releasing  up  to  5  billion  gallon: 
water  to  the  environment.  (Lowry-Texas) 
W71-13517 


DEVELOPMENT  OF  PHOSPHATE  REMOV 
PROCESSES,  DEVELOPMENT  AND  DEM( 
STRATION  OF  PHOSPHATE  REMOV 
FACILITIES  AT  DETROIT  USING  AN  / 
TIVATED  SLUDGE  PROCESS  AND  STE 
PICKLING  LIQUOR. 
Detroit  Metropolitan  Water  Dept.,  Mich. 

Copy  available  from  GPO  Sup  Doc  for  $0. 
microfiche  from  NTIS  as  PB-203  192,  $0.95.  i 
5501-0114.  Environmental  Protection  Agen 
Water  Pollution  Control  Research  Series.  54  p, 
fig,  3  tab.  EPA  Program  17010  FAH  07/70.  WP 
51-01-67. 

Descriptors.  "Waste  water  treatment,  Feasibi 
studies,  Trickling  filters,  "Activated  slud 
"Phosphates,  Sludge  disposal,  Centrifugati 
Vacuum  drying.  Chemical  precipitation,  Techni 
feasibility,  "Pilot  plants,  Dewatering,  Design. 

Over  50  experiments  were  performed  on  varii 
waste  water  treatment  processes  at  a  200  g 
facility  over  a  20  month  period.  Major  proces 
tested  included  chemical  pre-treatment,  activa 
sludge,  plastic  media  trickling  filters,  deep  ti 
aeration,  and  activated  sludge  disposal.  Trickl 
filters  were  determined  to  be  unsuitable,  and 
decision  was  made  to  design  the  full  scale  planl 
an  activated  sludge  plant  that  could  be  arranget 
both  the  conventional  and  step  feed  process  vai 
tions.  The  plant  design  should  include  deep  ti 
aeration,  and  phosphate  removal  by  injection 
steel  pickling  liquor.  Sludge  disposal  units 
vestigated  included  vacuum  filtration,  centrifu 
tion  and  filter  pressing,  but  further  research  \ 
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eemed  necessary  before  the  selection  of  a  single 
nit.  87%  phenol  reduction  was  achieved  in  the 
iological  oxidation  process,  somewhat  below  the 
7%  removal  required.  This  lower  removal  per- 
■ntage  indicated  the  necessity  of  further  investiga- 
ons.  (Lowry-Texas) 
/7I-13518 


EVELOPMENT  OF  A  FROTH  PROCESS  FOR 
HE  TREATMENT  OF  SOUR  WATER, 

ew   Mexico   Water   Resources   Inst.,   University 

ark. 

'on  ild  B.  Wilson. 

variable  from  the  National  Technical  Information 

ervice  as  PB-203  193,  $3.00  in  paper  copy,  $0.95 

■  microfiche.  Completion  report,  (1970).  30  p,  4 

g,  8  tab,  21  ref.  OWRR  A-020-N.MEX  (1). 

lescriptors:  'Hydrogen  sulfude,  *Foam  fractiona- 

on,       Separation        techniques,        Surfactants, 

Frothing,  Catalysts,  Oxidation,  Sulfur,  Cost  analy- 

s,  Oxygen,  Industrial  wastes,  *Waste  water  treat- 

lent. 

lentifiers:  'Sour  water. 

he  purification  of  sour  (H2S)  water  and  the 
:covery  of  sulfur  was  accomplished  using  a  surfac- 
mt-catalyst  one  step  treatment  process.  The  sur- 
ice  active  materials  were  capable  of  forming  sta- 
e  intermediates  with  the  H2S,  and  the  foam 
:nerated  by  the  surfactant  caused  the  inter- 
ediates  to  be  concentrated  at  the  air-liquid  inter- 
ces  of  the  bubbles.  Subsequent  removal,  collapse 
r  the  foam,  and  separation  of  the  sulfur  particles 
lowed  the  surfactant  to  be  recycled.  Of  the  three 
irfactant  and  surfactant  catalyst  systems  tested, 
idium  lauryl  sulfate  plus  an  ion  catalyst  produced 
aximum  sulfur  recovery  of  16%  by  weight. 
Ithough  hydrogen  sulfide  content  was  reduced  to 
ss  than  0.1  ppm,  residual  surfactant  content  was 
)  to  80  ppm,  making  the  operation  economically 
lfeasible  because  of  the  cost  of  the  surfactant  lost, 
nderthe  optimum  operational  conditions,  16%  by 
eight  sulfur  recovery  and  40  ppm  residual  surfac- 
nt,  the  operating  expense  was  determined  to  be 
5  mil/bbl  of  200  ppm  H2S  water  treated.  (Lowry- 
:xas) 
71-13519 


ITROGEN  TRANSFORMATION  IN  AC- 
IVATED  SLUDGE  TREATMENT, 

aronto  Univ.  (Ontari).  Dept.  of  Civil  Engineering, 
rzy  Ganczarczyk. 

mrnal  of  the  Sanitary  Engineering  Division, 
oceedings,  of  the  American  Society  of  Civil  En- 
neers,  Vol  97,  No  SA  3,  June  1971,  p  247-256.  1 
;,4tab,  15  ref. 

escriptors:  *  Activated  sludge,  *  Nitrogen,  *Pulp 
d  paper  industry,  Nutrients,  Storage,  Respira- 
>n,  Inhibition,  Industrial  wastes,  Municipal 
istes,  Biodegradation,  *Waste  water  treatment, 
'ulp  wastes, 
entifiers:  Steady  state. 

61  day  test  of  an  activated  sludge  plant  treating 
trient  deficient  Kraft  pulp  mill  waste  was  con- 
cted.  During  the  initial  phase  and  final  phase  of 
e  test  the  influent  contained  sufficient  added 
trogen,  but  nitrogen  supply  was  insufficient  for 
days  during  the  middle  of  the  experiment.  It  was 
termined  that  activated  sludge  treatment  of  such 
vaste  may  be  associated  with  complete  inhibition 
the  nitrification  process.  Final  effluent  ammonia 
ntent  was  nearly  constant  during  the  test, 
obably  due  to  uniform  ammonia  release  from 
rogen  reserves  in  the  activated  sludge  cells  at  a 
te  proportional  to  the  endogeneous  respiration. 
:monstration  of  the  general  possibility  of 
croorganism  storage  and  subsequent  utilization 
surplus  mineral  nutrients  indicated  that  nutrient 
^uirements  can  be  determined  only  on  the  basis 
long  time,  pseudo  steady-state  conditions.  Also, 
dition  of  nitrogen  to  the  nitrogen  deficient 
item  caused  bulking,  probably  a  specific  biologi- 
I  response  to  the  fluctuation  of  the  biosynthesis 
d  bioxidation  equilibria  of  the  system.  (Lowry- 
xas) 


W71-13520 


PROBLEMS    ASSOCIATED    WITH    PLANNING 
BOD  EXPERIMENTS, 

Wisconsin  Univ.,  Madison;  and  Gesellschaft  fuer 
Klaranlagen  und  Wasserversorgung  m.b.H.,  Mann- 
heim (West  Germany). 
Paul  M.  Berthouex,  and  William  G.  Hunter. 
Journal,  Sanitary  Engineering  Division, 
Proceedings,  of  the  American  Society  of  Civil  En- 
gineers, Vol  97,  No.  SA  3,  June  1971,  p  333-344,  5 
fig,  1  tab,  7  ref. 

Descriptors:  *Biochemical  oxygen  demand, 
♦Kinetics,  'Statistical  methods,  Least  square 
methods,  Sampling,  Correlation  analysis,  Design 
data,  Data  processing,  Water  quality  control, 
♦Treatment  facilities. 
Identifiers:  Experimental  design.  Confidence  limits. 

BOD  data  have  long  been  regarded  as  a  tool  in 
decisions  regarding  wastewater  treatment  facility 
design.  However,  designs  have  often  been  in- 
adequate due  to  the  fluctuations  in  the  data, 
possibly  due  to  the  fact  that  the  observations  were 
poorly  placed.  Generation  of  theoretical  data 
points  from  the  first  order  BOD  equation,  and  ac- 
tual examination  and  recording  of  experimental 
data  close  in  value  to  the  theoretical  data  allowed 
the  two  data  sets  to  be  correlated.  By  consulting  the 
theoretical  data  to  determine  the  critical  points,  the 
investigator  may  sample  only  those  critical  points, 
thus  acheiving  greater  accuracy  at  lesser  cost. 
(Lowry-Texas) 
W71-13522 


BIOKINETIC  EVALUATION  OF  BOD  CON- 
CEPTS AND  DATA, 

Engineering  Science,  Inc.,  Oakland,  Calif. 
Research  and  Development  Lab. 
William  E.  Gates,  and  Sambhunath  Ghosh. 
Journal,  Sanitary  Engineering  Division, 
Proceedings,  of  the  American  Society  of  Civil  En- 
gineers, Vol  97,  No.  SA  3,  June  1971,  p  287-309,  3 
fig,  7 1  ref. 

Descriptors:  'Kinetics,  'Biochemical  oxygen  de- 
mand, 'Water  analysis,  Laboratory  tests,  Chemical 
oxygen  demand,  Bacteria,  Protozoa,  Respiration, 
Synthesis,  Design  data,  Metabolism,  Water  quality 
control. 

Identifiers:  'Autoxidation,  'Reaction  rate  con- 
stant. 

The  process  of  Biochemical  oxygen  demand  is 
presented  as  occuring  in  three  distinct  phases:  (1) 
bacterial  utilization  of  organic  material  to  support 
bacterial  synthesis  and  respiration;  (2)  the  injestion 
of  bacteria  by  protozoa  to  support  ptotozoan 
growth  and  respiration;  and  ( 3  )  the  process  of  auto 
destruction  of  bacterial  and  protozoan  biomass. 
Analysis  of  the  kinetics  of  each  of  these  three  reac- 
tions demonstrated  the  impracticality  of  accurately 
representing  BOD  progression  with  simple  first- 
order  kinetic  models.  Although  the  traditional 
BOD  kinetics  have  been  shown  to  be  inaccurate, 
they  are  also  recognized  to  be  still  useful  in  situa- 
tions where  relative  consistence  and/or  efficiency  is 
to  be  measured  For  stream  analysis,  treatment 
system  evaluation,  and  industrial  wastewater 
evaluation,  however,  a  new  set  of  techniques  for 
measuring  the  three  subprocesses  are  presented 
along  with  methods  for  their  application.  (Lowry- 
Texas) 
W7I-13523 


CHARACTERIZATION     OF     TIME-VARYING 
ORGANIC  LOADS, 

Idaho    Univ.,    Moscow.    Engineering    Experiment 
Station. 

Alfred  T  Wallace,  and  Donald  M   Zollman. 
Journal,         Sanitary         Engineering         Division, 
Proceedings,  of  the  American  Society  of  Civil  En- 
gineers, Vol  97,  No.  SA  3,  June  1  97  1 ,  p  257-268,  6 
fig,  6  tab,  6  ref. 


Descriptors:  'Organic  loading,  'Statistical 
methods,  'Fluctuations,  Mathematical  models, 
Design  criteria.  Sampling,  Chemical  oxygen  de- 
mand, Industrial  wastes,  Municipal  wastes,  'Waste 
water  treatment,  'Treatment  facilities. 
Identifiers:  'Autocorrelation,  Ergodic,  Stationari- 
ty,  Interpolation. 

Long  term  loading  fluctuations  are  considered  in 
the  design  of  wastewater  treatment  plants,  but  the 
effects  of  short  term  variations  are  ignored. 
Records  obtained  from  the  Minneapolis-St.  Paul 
Sanitary  district  of  original  time-COD  concentra- 
tions were  analyzed  statistically.  It  became  evident 
that  significant  slowly  varying  periodic-like  daily 
trends  existing  in  the  data  were  responsible  for  the 
fact  that  no  meaningful  characterization  of  the  ran- 
dom hourly  variations  in  the  organic  load  was  ob- 
tained. However,  when  the  data  were  normalized 
by  removing  from  the  record  a  fourth-order 
polynomial  regression  line  fitted  to  a  24  hour  seg- 
ment of  the  data,  statistical  analysis  did  yield  what 
was  believed  to  be  a  meaningful  characterization  of 
the  hourly  variations.  In  particular,  these  normal- 
ized data  were  found  to  be  stationary,  ergodic,  and 
normally  distributed.  Auto  correlation  analysis  of 
the  data  showed  a  low  degree  of  correlation  at  lags 
greater  than  1  year  and  thus  a  high  degree  of  ran- 
domness. The  next  logical  extension  of  this  work  is 
modelling  of  the  system,  both  for  municipal  and  in- 
dustrial wastewater  to  provide  more  precise  infor- 
mation for  systems  analysts.  (Lowry-Texas) 
W71-13524 


BATCH  ADSORPTION  KINETICS  IN  SEWAGE- 
ACTIVATED  CARBON, 

Syracuse  Univ.,  NY.  Dept.  of  Chemical  Engineer- 
ing and  Metallurgy. 

Jeffrey  S.  Hsieh,  Chi  Tien,  and  Raffi  M.  Turian. 
Journal,         Sanitary         Engineering         Division, 
Proceedings,  of  the  American  Society  of  Civil  En- 
gineers, Vol  97,  No.SA4,  August  197  1 ,  p  505-521, 
9  fig,  5  tab,  13  ref. 

Descriptors:     'Activated     carbon,     'Adsorption, 

'Design  data,  Kinetics,  Biodegradation,  Filtration, 

Design  criteria,  Municipal  wastes,   'Waste  water 

treatment. 

Identifiers:  'Freundlich  Isotherm. 

Solid-liquid  adsorption  systems,  consisting  of 
granular  activated  carbon  and  wastewater  of  three 
types:  (1)  screened  raw  influent;  (2)  post  primary 
treatment  effluent;  and  (3)  secondary  treatment  ef- 
fluent were  monitored.  The  three  wastewater  types 
contained  approximately  50,  50  and  20  ppm  TOC 
respectively.  Strong  agitation  within  the  system  was 
used  to  eliminate  the  contribution  of  liquid  phase 
resistance  and  establish  the  diffusion  process  within 
the  carbon  as  the  rate  controlling  step.  The  rate  of 
decay  of  organic  contaminants  associated  with  bac- 
terial action  was  determined,  and  the  results  were 
used  to  demonstrate  that  a  Freundlich  Isotherm 
characterized  the  system,  and  that  bacterial  or- 
ganic solute  decay  followed  a  modified  first  order 
rate  expression.  Experimental  concentrations  were 
compared  with  theoretical  concentrations  derived 
for  internal  diffusion  and  pore  diffusion  to  permit 
evaluation  of  diffusion  coefficients.  Internal  diffu- 
sion coefficients  ranged  from  1.6  x  10  to  the  9 
power  sq  cm/sec  to  2.6  x  10  to  the  8  power  sq 
cm/sec  while  pore  diffusion  coefficients  ranged 
between  3.4  x  10  to  the  9  power  and  1.6  x  10  to  the 
7  power  sq  cm/sec.  Continuous  column  operation 
tests  are  proceeding  in  attempts  to  test  the  validity 
of  the  results  obtained  (Lowry-Texas) 
W71-13526 


THEORETICAL    ANALYSIS    OF    ACTIVATED 
SLUDGE  DYNAMICS, 

Clarkson  Coll.  of  Technology,  Potsdam,  N.Y., 
Dept.  of  Civil  Engineering. 
Charles  R  Ott,  and  Richard  H.  Gogan. 
Journal,  Sanitary  Engineering  Division, 
Proceedings  of  the  American,  Society  of  Civil  En- 
gineers, Vol  97,  No.  SA  1,  February  I  97  I ,  p  1-17.8 
fig,  5  tab,  16  ref. 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Descriptors:  'Kinetics,  'Activated  sludge,  Organic 
loading,  Flow  rate,  Mathematical  models,  Analog 
computers,  Biochemical  oxygen  demand,  Sludge, 
•Waste  water  treatment. 
Identifiers:  'Process  control,  'Transient  response. 

The  complete  mix  activated  sludge  wastewater 
treatment  process  was  mathematically  modeled, 
and  the  resulting  equations  were  adapted  for  use  on 
an  analog  computer.  The  mass  balance  approach 
was  used  for  the  derivation  of  the  mathematical 
relationships.  Once  simulated  on  the  computer,  the 
system  was  subjected  to  variations  of  input  flow 
rate,  input  BOD  concentration,  and  sludge  recycle 
ratios  and  the  response  to  the  different  variations 
was  observed.  Use  of  parameters  reported  in  the 
literature  resulted  in  satisfactory  equations  for 
BOD  mass  escapement  rate,  and  time  varying  ef- 
fluent BOD  concentration.  Steady  state  BOD  out- 
put was  shown  to  be  controlled  primarily  by  sludge 
return  rate  and  influent  flow  rate.  However,  the  ef- 
fluent BOD  concentration  was  approximately  2  or- 
ders of  magnitude  more  sensitive  to  input  flow  rate 
and  BOD  concentration  than  to  sludge  recycle 
ratio.  Transformation  of  normal  varying  flow  to  a 
constant  flow  resulted  in  a  30%  decrease  in  total 
BOD  mass  output  per  day.  (Lowry-Texas) 
W71-13527 


POLYELECTROLYTE  CONDITIONING  OF 
ALUM  SLUDGE, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg. 

David  G.  Argo. 

Master's  Thesis,  March  1971,  94  p.,  17  fig,  4  tab, 

41  ref. 

Descriptors:  'Lime,  'Sludge,  'Dewatering, 
Drainage,  Drying,  Separation  techniques,  Floccula- 
tion,  Mixing,  Turbulence,  Laboratory  tests, 
Analytical  techniques,  Hydrogen  ion  concentra- 
tion, Chemical  oxygen  demand,  Zeta  potential, 
Cost  analyist,  Economic  feasibility,  'Waste  water 
treatment. 

Identifiers:  'Polyelectrolytes,  'Specific  resistance, 
'Chemical  bridging,  Sand  beds,  Alum  sludge. 

Lime  sludges,  one  from  a  phosphorus  precipitation 
process  and  one  from  an  excess  lime  color  removal 
process  were  conditioned  with  various  polyelec- 
trolytes. Analytical  tests  included  specific  re- 
sistance, COD,  total  and  volatile  solids,  pH,  and 
zeta  potential.  Polyelectrolyte  conditioned  and  un- 
conditioned samples  were  applied  to  bench-scale 
sand  beds  to  determine  the  effect  of  conditioning 
on  gravity  dewatering  and  air  drying.  Specific  re- 
sistance was  determined  to  be  an  effective  control 
parameter,  and  it  was  reduced  significantly  only  by 
anionic  polyelectrolytes.  Sludges  so  conditioned 
produced  a  porous,  open  floe  structure,  principally 
through  chemically  bridging,  which  facilitated 
gravity  draining  and  air  drying.  Adequate  polymer 
dispersion  was  required,  but  excess  turbulence 
destroyed  the  floe  structure.  pH  was  shown  to  have 
no  detectable  effect,  whereas  the  effects  of  varying 
solids  concentrations  were  quite  noticeable.  An 
average  cost  of  $934  per  million  gallons  of  sludge 
treated  was  reported,  a  figure  low  enough  to  justify 
the  economic  feasibility  of  the  process.  (Lowry- 
Texas) 
W71-13530 


DISSOLVED     OXYGEN     CONTROL     IN     AC- 
TIVATED SLUDGE, 

Pacific  Engineering  Lab.  San  Francisco,  Calif. 
R  A.  Ryder. 

Proceedings,  Industrial  Waste  Conference,  24th, 
May  6,  7,  and  8,  1969,  p  238-253,  10  fig,  21  ref. 

Descriptors:  'Dissolved  oxygen,  'Activated  sludge, 
'Automatic  control,  Electrodes,  Sampling,  Tem- 
perature, Pressure,  Organic  loadings,  Chlorination, 
Protozoa,  Bacteria,  Flocculation,  Electrolytes, 
Sedimentation,  Biochemical  oxygen  demand, 
•Waste  water  treatment,  Laboratory  tests. 
Identifiers:  Bulking,  'Filamentous  bacteria, 
Polyelectrolytes. 


Development  of  electrochemical  sensing  elements 
for  dissolved  oxygen  measurement  has  ennabled 
dissolved  oxygen  levels  in  wastewater  treatment 
plant  aeration  tanks  to  come  under  the  realm  of  au- 
tomatic control.  A  typical  DO  control  system  con- 
sists of:  ( I )  a  DO  sensor;  (2)  DO  amplifier;  (3)  DO 
recorder  and  automatic  controller;  (4)  aeration  air 
input  controller;  and  (S)  controlled  element  (such 
as  blower  of  turbine  speed,  throttled  air  valve,  or 
turbine  submergence.  Associated  benefits  of  DO 
control  include:  ( I )  avoidence  of  over  or  under 
aeration  and  corresponding  cost  savings;  and  (2) 
continuous  response  to  changing  oxygen  demands 
caused  by  variations  in  inflow,  waste  strength,  tem- 
perature, barometric  pressure,  and  biological 
requirements  of  the  mixed  liquor.  Dissolved  oxygen 
levels  can  be  maintained  at  plus  or  minus  0.2  mg/l 
from  a  set  point.  During  sludge  bulking,  adjustment 
of  the  DO  to  .75  mg/l  will  suppress  filamentous  or- 
ganisms causing  the  bulking.  Skimming  of  seconda- 
ry/sedimentation tanks  and  addition  of  polyelec- 
trolytes to  improve  settling  of  bulking  sludges  are 
also  recommended  to  improve  treatment  efficien- 
cy. (Lowry-Texas) 
W71-13531 


ODOR  ELIMINATION  IN  THE  FOOD 
PROCESSING  INDUSTRY, 

Stone  (Ralph)  and  Co.  Inc.,  Los  Angeles,  Calif. 

R.  Stone,  and  R.  L.  Kahle. 

Proceedings,   Industrial   Waste  Conference,  24th 

May6,7,and8,  1969.p.  131 1-1322,4  tab,  3  fig,  7 

ref. 

Descriptors:  'Odor,  'Treatment,  Filters,  Carbon, 
Oxidation,  Water  pollution  sources,  Pollution 
abatement,  'Air  pollution. 

There  are  four  major  categories  of  noxious  food- 
processing  odors:  ( 1 )  Odors  associated  with  or- 
ganic decomposition;  (2)  Odors  relating  to 
physiological  processes;  (3)  High  food  odors  that 
are  obnoxious  in  proportion  to  their  concentration; 
and  (4)  Odors  absorbed  into  unrelated  foods. 
Odors  can  be  eliminated  or  reduced  by  proper 
processing  procedures  or  by  treating  the  odor  bear- 
ing gasses.  The  effects  of  odors  can  be  reduced  by 
masking  agents,  neutralizing  agents  or  dilution. 
Procedures  which  reduce  odors  include:  ( 1 ) 
cleanliness,  (2)  fresh  raw  products,  (3)  proper 
storage,  (4)  rapid  processing,  (5)  rapid  removal  of 
wastes,  and  (6)  closed  system  operation.  Air  treat- 
ment techniques  discussed  are  carbon  filters  and 
combustion.  Masking  and  neutralizing  odors  are 
discussed  in  a  qualitative  fashion.  Tall  stacks  are 
the  primary  means  of  dilution.  Costs  for  the  reduc- 
tion or  elimination  of  noxious  odors  are  presented 
and  discussed.  Cost  comparisons  are  avoided  due 
to  the  diversity  of  applications  and  the  difficulty  in 
assigning  costs  to  a  common  parameter.  (Goess- 
ling-Texas) 
W71-13532 


APPLICATION  OF  THE  CONTINUOUS  CUL- 
TURE THEORY  TO  THE  TRICKLING  FILTER 
PROCESS, 

Georgia  Inst,  of  Tech.,  Atlanta. 
B.  H.  Kornegay,  and  J.  F.  Andrews. 
Proceedings,  Industrial  Waste  Conference,  24th, 
May  6,7, and  8,  1969, p  1398-1425,  17fig,26ref. 

Descriptors:  'Waste  water  treatment,  'Trickling 
filters,  'Mathematical  models,  'Design,  Kinetics. 
Identifiers:  Plug  flow.  Reactors  in  series. 

The  need  for  a  rational  approach  to  trickling  filter 
design  is  apparent  from  a  review  of  the  literature.  It 
has  been  shown  that  existing  design  equations  pro- 
vide filter  volumes  that  vary  by  a  factor  of  more 
than  ten  when  designed  for  the  same  effluent  quali- 
ty. A  mathematical  model  of  a  trickling  filter  has 
been  developed  based  on  the  known  facts  and  the 
assumptions  that  :  ( I )  plug-flow  is  achieved  in  the 
liquid  phase;  (2)  substrate  utilization  by  microor- 
ganisms in  suspension  is  neglible;  (3)  the  apparent 
yield  remains  constant  with  depth;  and,  (4) 
removal  is  described  by  a  saturation  function  which 


incorporates  the  effect  of  diffusion  and  grot 
rate.  This  model  uses  the  kinetics  of  fixed  microl 
films  previously  described  by  Kornegay  and  t 
drews  and  the  Monod  growth  relation  for  tin 
stage  reactors.  It  has  been  determined  by  labon 
ry  experiments  that  six  completely  mixed  anac 
reactors  in  series  can  simulate  the  operation  o 
trickling  filter,  and  demonstrate  some  of  i 
mechanisms  of  such  filters.  Much  remains  to 
done,  however,  it  is  felt  that  the  proposed  mat 
matical  model  provides  an  insight  into  | 
mechanisms  of  organic  waste  removal  by  trickl 
filters  that  was  not  previously  available.  Des 
parameters  such  as  depth,  cross-sectional  ar 
flow  rate  and  specific  surface  area  of  the  media  i 
related  to  the  biomass  and  the  rate  of  substr 
removal.  (Goessling  Texas) 
W71-13535 


COST  OF  TREATMENT  OF  WASTEWAT 
WITH  PARTICULAR  REFERENCE  TO  T 
RIVER  SYSTEM  OF  THE  TRENT  AREA, 

Water  Pollution  Research  Lab.,  Stevenage  (I 

gland). 

K.  S.  Porter,  and  A.  G.  Boon. 

Paper    3B,    Symposium    on    the    Trent    (Riv 

Research  Programme,  University  of  Nottingha 

15-17  April  1971.  14  p,  5  fig,  8  tab,  13  ref,  (Wa 

Pollution  Research  Laboratory  Reprint  No.  622) 

Descriptors:  'Water  management,  'Waste  wa 

treatment,  'Water  quality,  Sewage  effluent,  Rr 

system,   Cost  analysis,  Costs,   Effluents,  Sews 

treatment,  'Effluent  streams. 

Identifiers:  'Treatment  costs,  'Trent  River  (I 

gland). 

In  studying  the  economics  of  the  management 
river  water  quality  it  is  of  importance  to  obtain  ; 
curate  figures  for  the  cost  of  treating  waste  wat 
in  addition  to  specifying  the  quality  of  effluents 
discharge  into  the  river.  The  methods  by  which  t 
information  was  estimated  for  the  investigati 
being  carried  out  as  a  part  of  the  Trent  River  P 
gramme.  The  cost  of  treatment  is  related  to  1 
flow  and  composition  of  the  waste  water,  I 
method  of  treatment,  the  method  of  slud 
disposal,  and  the  quality  of  the  effluent  produci 
Future  flows  for  sewage  were  estimated  based 
past  and  present  experience.  Composition  of  I 
sewage  was  predicted  by  each  local  authority  bas 
on  experience,  existing  discharges  of  sewage  a 
industrial  wastewaters,  and  predicted  water  cc 
sumption.  Three  levels  of  effluent  quality  w< 
established  to  cover  the  range  of  alternatives  liki 
to  be  adopted  by  the  Trent  River  Authori 
Sewage  treatment  works  to  treat  the  estimat 
flows  with  the  predicted  composition  to  the  desir 
quality  effluent  were  costed.  The  result  is  a  table 
costs  for  waste  water  treatment  to  each  of  thi 
levels  of  quality  for  the  years  out  to  2000.  (Goe 
ling-Texas) 
W71-13542 


NITROGEN  AND  PHOSPHOROUS  REMOVA 
METHODS  AND  COSTS, 

Water  Pollution  Research  Lab.,  Stevenage  (E 

gland). 

R.  W.  Bayley. 

Water  Treatment  and  Examination,  Vol  19,  191 

p  294-319,  5  fig,  11  tab,  57  ref,  (Water  Polluti 

Research  Laboratory  Reprint  61 3). 

Descriptors:  'Waste  water  treatment,  'Nitroge 
'Phosphorous,  Nitrosomonas,  Nitrobacter,  Chen 
cal  precipitation,  Ion  exchange,  Costs,  Nutrien 
Cost  comparisons. 
Identifiers:  'Nutrients  removal,  Air  stripping. 

In  some  parts  of  Western  Europe  and  the  US 
where  eutrophication  of  surface  waters  has  beer 
problem,  methods  of  removing  nutrien 
phosphorous  and  nitrogen,  from  effluents  ha 
been  studied  extensively.  A  few  full-scale  plar 
now  discharge  treated  effluents  with  low  concc 
trations  of  these  elements.  Most  of  these  metho 
could  be  applied  in  Britain  if  the  cost-benefit  anal 
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proved  favorable.  Several  processes  for  remov- 
phosphorous  are  presented  and  discussed: 
logical  treatment,  chemical  precipitation  and 
sctive  ion  exchange.  Processes  for  removing 
•ogen  from  waste  waters  are  presented  and 
:ussed:  biological  treatment,  nitrification  and 
litrification,  air  stripping  and  ion  exchange, 
its  for  these  processes  are  estimated  and  the  effi- 
ncies  to  be  expected  are  presented.  Advanced 
itment  processes,  reverse  osmosis,  distillation 
I  electrolysis  are  mentioned  briefly.  Long  term 
spects  favor  enhancing  biological  treatment, 
ecially  nitrification  followed  by  denitrification, 
remove  nutrients.  However,  there  is  great  in- 
:st  in  the  development  of  non-biological  waste 
itment  systems  and  physico-chemical  processes 
I  be  used  to  a  greater  advantage  in  one  of  these. 
>essling-Texas) 
1-13544 


TER  POLLUTION  STUDY  (DENITRIFICA- 

»N), 

flower   Army   Ammunition   Plant,   Lawrence, 

is. 

imasM.  Gilkison. 

ilable  from  the  National  Technical  Information 

ace  as  AD-724  866,  $3.00  in  paper  copy,  $0.95 

licrofiche.  Final  Report  on  DA-1 1-173-AMC- 

A),  April  30,  1971.  67  p,  9  fig,  14  tab,  9  ref. 

criptors:  *Nitrification,  Eutrophication, 
trates,  Bacteria,  Anaerobic  conditions, 
abolism.  Laboratory  tests,  Pilot  plants,  Tem- 
iture,  Hydrogen  ion  concentration,  Cost  analy- 
Sludge,  *Waste  water  treatment,  Kansas, 
nitrification. 

itifiers:  Methanol,  *Lawrence  (Kansas), 
ate  nitrogen. 

Sunflower  Army  Ammunition  Plant  (SAAP)  at 
rence,  Kansas  discharges  10-15  thousand 
ids  per  day  of  waste  nitrates  into  a  tributary 
un  of  the  Kansas  River.  Laboratory  and  pilot 
t  biological  denitrification  studies  were  con- 
ed on  both  batch  and  continuous  operations, 
age  and  sludge  from  the  Imhoff  tanks  from  the 
iP  sewage  system  were  used  as  sources  of  bac- 
i  to  treat  neutralized  waters  containing  1 00  to 
mg/1  of  nitrate  nitrogen.  Effects  of  temperature 
pH  were  monitored  in  all  phases  of  the  experi- 
t.  Good  nitrate  removals  were  obtained, 
loval  was  temperature  dependent  to  the  extent 
while  99  plus%  removal  could  be  obtained  at 
>eratures  in  excess  of  85F,  only  72%  was 
jved  when  the  temperature  dropped  to  44.  A 
tor  loading  of  0. 1 5  pounds  of  N03-N/day/lb 
,  was  found  to  be  a  conservative  value.  Chemi- 
ost  for  methanol  was  found  to  be  $0,082/1000 
for  a  wastewater  with  a  concentration  of  100 
N03-N.  (Lowry-Texas) 
-13545 


CULATION  OF  THEORETICAL  YIELDS 
IOTARY  VACUUM  FDLTERS, 

:r  Pollution  Research  Lab.,  Stevenage  (En- 
Gale. 

rial  of  the  Institute  of  Water  Pollution  Control, 
,  p  3-7,  1971.  2  fig,  2  tab,  4  ref,  (Water  Pollu- 
Research  Laboratory  Reprint  620). 

riptors:  *Vacuum  drying,  *Waste  water  treat- 
:,  Equations,  Forecasting,  *Filters,  Sludge, 
tment  facilities. 

tifiers:  *Sludge  yields,  Nomographs,  'Vacuum 
s,  Rotary  filters. 

:quation  developed  previously  by  others  has 
shown  to  predict  vacuum  filter  yields  within 
ercent  under  certain  conditions.  Calculations 
simple,  yet  great  care  is  required  in  the 
metical  computations.  A  simplified  equation  is 
loped  for  sludges  with  a  compressibility  coeffi- 
of  unity  which  permits  predictions  to  be  made 
;  data  obtained  from  the  standard  method  of 
"ring  specific  resistance  at  49  kN/m2.  A 
>graph   for  rapid   solution  of  the  simplified 


equation  is  presented.  Both  equations  are  to  be  re- 
lied upon  only  when  the  specified  conditions  are 
satisfied.  In  spite  of  the  limitations,  the  equation 
can  serve  as  a  useful  yardstick  for  measuring  plant 
performance.  (Goessling-Texas) 
W71-13547 


PILOT  PLANT  EVALUATION  OF  BIOLOGI- 
CAL TREATMENT  OF  INTEGRATED  KRAFT 
PULP  AND  PAPER  MILL  EFFLUENTS, 

Associated  Water  and  Air  Resources  Engineer's 
Inc.,  Nashville,  Tenn. 
Thomas  H.  Patton,  Jr.,  and  Karl  C.  Ayers. 
Chemical  Engineering  Progress,  Symposium  Series, 
Vol  67,  No  107,p432-434,  1971.  1  fig,  1  tab,  7  ref. 

Descriptors:  *Pulp  wastes,  *Biological  treatment, 
'Aeration,  Oxidation,  Dewatering,  Effluents, 
Biochemical  oxygen  demand,  Hydrogen  ion  con- 
centration, Nutrients,  Trickling  filters,  Sludge, 
*  Waste  water  treatment,  Industrial  wastes. 
Identifiers:  Influent,  Clarifier. 

A  project  was  undertaken  which  involved  the  study 
of  several  biological  treatment  processes  on  par- 
ticular effluents  from  the  integrated  kraft  pulping, 
bleaching  and  papermaking  operation  of  the  Mead 
Corporation  in  Chillicothe,  Ohio.  The  biological 
systems  under  study  included  2  high  rate  trickling 
filters  packed  with  P.V.C.  media,  an  oxidation 
ditch  with  brush  type  aeration,  and  an  earthen 
lagoon  with  mechanical  surface  aeration.  All  pilot 
systems  were  built  large  enough  so  the  effect  of 
scale  would  be  minimized.  Each  trickling  filter  con- 
tained 16  sq.  ft.  of  top  surface  area  and  stood  24  ft. 
The  oxidation  ditch  and  aerated  lagoon  systems 
had  capacities  of  150,000  gal.  with  flow  rates  from 
20  gal/min-1 00  gal/min.  Throughout  4  test  periods, 
59  tests  were  conducted  for  4  pilot  treatment 
processes.  These  tests  utilized  routine  testing 
procedures  in  addition  to  long  term  BOD's, 
nutrient  concentrations  added  and  remaining 
BODS  of  settled  effluent,  oxygen  uptake  rates,  flow 
velocities  in  aeration  basins  and  hydraulic  tracer 
studies.  A  final  conclusion  of  this  project  cannot  be 
stated  until  all  data  is  analyzed,  but  the  principal 
objectives  involved  were:  ( 1 )  the  effects  of  influent 
solids  and  organics  on  biological  treatment  effi- 
ciencies, (2)  potential  of  plastic  trickling  filters  as 
main  process  for  biological  treatment,  (3)  evalua- 
tion of  secondary  clarification  and  sludge  return 
and  (4)  the  evaluation  of  methods  of  treatment  in 
providing  higher  levels  of  organic  and  solids 
removal.  (Gutierrez-Texas) 
W71-13548 


ANALYTIC  AND  PROCESS  CLASSIFICATION 
OF  WASTE  WATERS, 

Connecticut  Univ.,  Storrs. 

THEODORE  Helfgott,  J.  V.  Hunter,  and  W.  A. 

Duvel,  Jr. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  107,  p  388-400,  1971.  8  fig,  3  tab,  18 

ref. 

Descriptors:  *Waste  water  treatment,  *Biological 
treatment,  *  Water  purification,  Chemical  analysis, 
Ion  exchange,  Filtration,  Turbulence,  Hydrogen 
ion  concentration,  Reverse  osmosis,  Adsorption, 
Aerobic,  Chemical  oxygen  demand,  Biochemical 
oxygen  demand,  Activated  carbon.  Turbidity, 
Nutrients,  Sewage,  Effluents,  'Industrial  wastes, 
*Electrodialysis. 

Identifiers:  'Gravitational  electrodialysis,  Hyperfil- 
tration,  Anions,  Cations,  Total  organic  carbon, 
Total  volatile  solids,  Organics. 

Two  classification  techniques  used  in  assessing  in- 
dustrial wastewaters  to  determine  appropriate 
treatments  are  used  to  determine  either  the  con- 
stituents of  the  wastewater  by  chemical  analysis  or 
the  physical  and  chemical  interactions  of  the  con- 
stituents of  the  wastewater  by  applying  process 
techniques.  A  study  was  made  on  the  chemical  and 
process  response  of  the  residual  organics  found  in 
two  industrial  wastewaters.  One  of  the  wastewaters 
was  a  composite  studied  for  a  proposed  combined 


municipal  and  industrial  wastewater  treatment 
plant  for  a  regional  river  basin  area.  The  other 
wastewater  was  from  the  manufacture  of  a  single 
material,  a  dye.  An  objective  of  the  work  was  to 
evaluate  the  organics  present  through  a  technique 
using  electordialysis/electrophoresis  to  fractionate 
these  organics  by  ionic  charge  and  tendency  to 
align  in  a  pH  profile.  This  technique  is  called 
Gravitational  Electrodialysis.  Its  application  is  the 
analytic  and  process  classification  of  the  composite 
wastewater  and  the  saline  dye  wastewater,  where 
Gravitational  Electrodialysis  is  used  with  other 
physical  and  chemical  processes.  The  process 
response  of  the  organics  to  this  technique  indicates 
something  of  their  chemical  nature  and  reveals 
directly  useful  information  on  which  feasible  treat- 
ment systems  could  be  based.  (Gutierrez- Texas) 
W71-13549 


THE  UTILIZATION  OF  LIME  SLUDGES  CON- 
TAINING PHOSPHATES, 

Monsanto  Research  Corp.,  Dayton,  Ohio. 
Robert  E.  Opferkuch,  Tom  Ctvertnicek,  Michael 
G.  Konicek,  and  Sunil  M.  Mehta. 
Chemical  Engineering  Progress,  Symposium  Series, 
Vol  67,  No  1 07,  p  288-293,  1971.  6  fig,  5  tab. 

Descriptors:  'Phosphates,  *Lime,  *Sewage  treat- 
ment, Sludge,  Oxides,  Effluents,  Hydrogen  ion  con- 
centration, Variability,  Adsorption,  *Waste  water 
treatment,  Chemical  precipitation. 
Identifiers:  'Secondary  effluent,  Calcined  sludge. 

A  brief  review  was  presented  of  part  of  a  study 
sponsored  by  the  U.  S.  Department  of  the  Interior, 
Federal  Water  Quality  Administration.  The  study 
demonstrated  that  the  addition  of  lime  to  the  ef- 
fluent from  secondary  sewage  treatment  can  effec- 
tively remove  soluble  phosphates  by  precipitating 
them  as  the  insoluble  calcium  salts.  Such  treatment 
removes  hardness,  some  residual  organic  matter, 
and  other  diverse  materials  by  precipitation  and/or 
adsorption  obtaining  a  high-quality  water.  Also,  a 
considerable  amount  of  sludge  formed  contains  a 
variety  of  materials,  most  common  of  which  are  Ca 
(P04)2,  CaC03-Ca  (OH)2  and  Mg  (OH)2.  The 
main  question  of  the  study  was,  'What  could  be 
done  with  the  sludge.'.  A  review  of  sludge  utiliza- 
tion was  conducted.  Considered  alternatives  in- 
cluded conversion  of  the  sludge  to  products  with 
known  market  value  and  use  'as  is'  in  agricultural 
applications.  (Gutierrez-Texas) 
W71-13550 


REMOVAL  OF  ORGANICS  FROM  WASTE- 
WATER BY  ACTIVATED  CARBON, 

Federal  Water  Quality  Administration,  Pomona 

Calif. 

John  N.  English,  Arthur  N.  Masse,  Charles  W. 

Garry,  Jay  B.  Pitkin,  and  James  E.  Haskins. 

Chemical  Engineering  Progress,  Symposium  Series 

Vol67,No  107, p  147-153,  1971.  10fig,2tab. 

Descriptors:  'Waste  water  treatment,  'Organic 
matter,  'Activated  carbon.  Activated  sludge,  Car- 
bon, Chlorination,  'Chemical  oxygen  demand,  Ad- 
sorption, Filtration,  Effluents,  Economics,  Sludge 
treatment,  California. 

Identifiers:  'Secondary  effluents,  'Biological  ox- 
idation, Biological  denitrification.  Regeneration, 
'Pomona  (Calif). 

The  Federal  Water  Quality  Administration  and  the 
Los  Angeles  County  Sanitation  Districts  operate  an 
Advanced  Waste  Treatment  Research  Facility  on 
the  grounds  of  the  Pomona  Water  Renovation 
Plant  in  Pomona,  California.  The  objective  is  the 
development  of  the  minimum  cost  technology 
capable  of  renovating  wastewater.  In  order  to  at- 
tain the  objective  a  0.3  million  gal./day,  four  stage, 
fixed  bed,  granular  activated  carbon  pilot  plant  was 
tested  and  evaluated.  The  plant,  equipped  with 
thermal  regeneration  facilities,  continuously 
treated  unfiltered  activated  sludge  wastewater 
treatment  plant  effluent  for  a  four  year  period. 
High-quality  product  water  characterized  by  a 
COD  of  10  mg/liter  was  produced  on  a  routine  ba- 
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sis.  A  17%  decrease  in  carbon  capacity  occurred 
between  the  first  and  fourth  cycles  (one  cy- 
cle/year) where  a  state  condition  was  established  at 
a  capacity  between  45-50  lb.  of  dissolved  COD/ 100 
lb  of  carbon.  Regeneration  of  the  carbon  was 
shown  to  be  a  feasible  process  and  successful 
backwashing  of  the  first  stage  carbon,  which  serves 
as  a  filter  and  an  adsorber,  made  pretreatment  of 
the  wastewater  treatment  plant  effluent  unnecessa- 
ry. An  estimated  cost  of  $86/mil.  gallons,  for  a  10 
mil.  gal./day  carbon  plant  is  based  on  a  fourth  cycle 
dosage  of  350  lb  carbon/mil  gallons  of  water  and  a 
conservative  carbon  loss  of  10%/cycle.  (Gutierrez- 
Texas) 
W71-13551 


PROCESS   EQUIPMENT  DESIGN   IN   WASTE- 
WATER RENOVATION, 

Burns  and  Roe  Inc.,  Oradell,  N.J. 

J.  L.  Rose. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol67,No  107,p63-88,  1971.  6  fig,  3  tab. 

Descriptors:  *Wastewater  treatment,  *Activated 
sludge,  Trickling  filters,  *Water  reuse,  Water  pol- 
lution, Anaerobic  digestion,  Effluents,  Sedimenta- 
tion, Flotation,  Filtration,  Carbon,  Coagulation, 
Phosphates,  Economics,  New  York,  Tertiary  treat- 
ment, Treatment  facilities,  Design. 
Identifiers:  *Biochemical  processes,  "Industrial 
reuse,  Nassau  County  (NY). 

The  Bay  Park  Sewage  Treatment  Plant,  Nassau 
County,  Long  Island,  New  York,  has  developed  a 
process  sequence  and  equipment  design  for  waste- 
water renovation.  A  plant  has  been  in  operation  for 
1 8  mo.  Renovated  water  has  been  injected  for  con- 
tinuous periods  up  to  10  days  with  only  minor 
clogging  and  nearly  original  well  capacity.  The 
product  water  is  physically  indistinguishable  from 
water  in  the  aquifer,  although  chemical  analysis 
could  detect  some  changes  due  to  passage  through 
a  municipal  system.  However,  the  water  would  be 
suitable  for  many  forms  of  direct  industrial  reuse. 
The  project  has  demonstrated  the  crucial  roles 
played  by  both  the  government  and  the  engineer  in 
making  the  concept  of  water  renovation  for  reuse  a 
reality.  (Gutierrez-Texas) 
W71-13552 


OXYGEN  MICROPROBE  STUDIES  OF 
MICROBIAL  SLIME  FILMS, 

Federal  Water  Quality  Administration,  Athens,  Ga. 

Southeast  Water  Lab. 

W.  M.  Sanders,  III.,  H.  R.  Bungay,  III.,  and  W.  J. 

Whalen. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol67,No  107,p69-74,  1971.  10fig,8ref. 

Descriptors:  Water  pollution  control,  *Waste  water 
treatment,  Microorganisms,  Kinetics,  Biochemical 
oxygen  demand,  Chemical  oxygen  demand, 
Nutrients,  Adsorption,  "Trickling  filters,  Filtration, 
'Oxygen  demand. 

Identifiers:  "Microbial  slime,  "Metabollic  waste, 
Photomicrographs,  Electron  micrographs. 

In  some  rivers  and  streams,  biological  slimes  exert  a 
major  demand  on  the  oxygen  resources  and  at- 
tached growth  has  been  employed  for  many  years 
for  waste  treatment  by  trickling  filters  of  various 
designs.  In  this  particular  study  microbial  slimes 
were  grown  from  trickling  filter  inoculum  in  a  flow 
chamber  fed  sterile,  dilute,  air  saturated  medium. 
Photo  micrographs  and  electron  micrographs  were 
taken  of  sections  of  slime.  Films  reaching  a 
thickness  of  100  micron,  were  analyzed  for  dis- 
solved oxygen  by  positioning  a  D.  O  probe  above 
the  slime  surface  and  taking  readings  as  the  probe 
moved  through  the  film.  These  films  had  some  ox- 
ygen depletion  in  the  outer  layers  but  were  aerobic 
throughout.  Changing  to  medium  low  in  dissolved 
oxygen  resulted  in  a  rapid  reduction  in  oxygen  con- 
centration near  the  surface  of  the  film,  however, 
lower  layers  were  slow  to  change.  Flushing  the 
films  with  oxygen  rich,  concentrated  medium 
caused  a  rapid  decline  in  oxygen  concentration,  no 


matter  where  the  probe  was  positioned  in  the  film. 
Inner  zones  of  microbial  slimes  were  also  substrate 
limited  or  oxygen  limited,  while  organisms  present 
are  able  to  resume  rapid  respiration  with  little 
delay.  Well-known  diffusion  equations  can  be  ap- 
plied to  the  steady  state  oxygen  profiles  and  to 
transient  response  data  to  estimate  diffusivity  of  ox- 
ygen and  oxygen  uptake  rates  in  the  slimes. 
(Gutierrez-Texas ) 
W71-13554 


PHOSPHOROUS      UTILIZATION      BY      THE 
MICROORGANISMS  OF  ACTIVATED 

SLUDGE, 

Arizona  Univ.,  Tucson. 

Irving  Yall,  Norval  A.  Sinclair,  William  H. 

Boughton,  Richard  C.  Knudsen,  and  William  C. 

Lafferty. 

Chemical  Engineering  Progress,  Symposium  Series, 

Vol  67,  No  107,  p  95-99,  1971.  6  tab,  15ref. 

Descriptors:  "Phosphorous,  "Activated  sludge, 
"Microorganisms,  "Waste  water  treatment,  Biolog- 
ical treatment,  Aeration,  Bacteria,  Flocculation, 
Sewage,  Temperature,  Arizona. 
Identifiers:  "Gram-negative  isolates,  Pseudomonas- 
Xanthomonas,  Alcaligenes,  Escherichia, 

Aerobacter,      Flavobacterium,      Achromobacter, 
Tucson  (Ariz). 

Microorganisms  of  activated  sludge  play  an  impor- 
tant role  in  the  stabilization  of  organic  wastewaters. 
Eighty-five  pure  bacterial  cultures  were  isolated 
from  activated  sludge  obtained  from  the  Tucson 
Municipal  Wastewater  Treatment  Plant.  78  of 
these  were  gram-negative,  nonsporeforming,  rod 
shaped  bacteria.  The  gram-negatives  were  isolated 
into  5  groups:  ( 1 )  Pseudomonas-Xanthomonas,  (2) 
Alcaligenes,  (3)  Escherichia-Aerobacter,  (4) 
Flavobacterium,  and  (5)  Achromobacter.  Isolation 
of  members  of  the  Escherichia-Aerobacter  group 
was  enhanced  when  enrichment  media  containing 
glucose  was  used.  Alt  78  gram-negatives  were 
screened  for  their  ability  to  remove  H3  32P04 
radioactivity  from  sewage  in  6  hours.  Members  of 
the  Pseudomonas-Xanthomonas  group  were  high 
32P  removers  and  members  of  the  Escherichia- 
Aerobacter  group  were  low  removers.  When  0.1% 
glucose  was  added  to  the  sewage,  members  of  the 
Escherichia-Aerobacter  group  became  high 
phosphate  removers.  (Gutierrez-Texas) 
W71-13555 


CONTINUING  STUDIES  IN  THE  REMOVAL  OF 
PHSOPHOROUS  BY  THE  ACTIVATED 
SLUDGE  PROCESS, 

California  State  Dept.  of  Public  Works,  Los  An- 
geles. Bureau  of  Sanitation. 

Robert  D.  Bargman,  Jack  M.  Betz,  and  William  F. 
Garber. 

Chemical  Engineering  Progress,  Symposium  Series, 
Vol  67,  No  107,  p  117-121,  1971.  7  fig,  3  tab,  14 
ref. 

Descriptors:  "Phosphorous,  "Activated  sludge, 
"Secondary  treatment,  Aeration,  Effluent, 
Hydrogen  ion  concentration,  Precipitation,  En- 
zymes, Oxygen,  "Waste  water  treatment. 
Identifiers:  "Hyperion  treatment,  Metabolic  up- 
take, Influent,  Stripping. 

During  the  period  from  April  1969-July  1970,  100 
mil.  gal/day  of  waste  water  have  been  processed  in 
the  secondary  treatment  system  of  the  Hyperion 
treatment  plant  of  the  city  of  Los  Angeles  reducing 
the  phosphorous  content  of  the  effluent  from  10  to 
1 .8  mg/liter.  Emperical  controls  for  the  hyperion 
plant  have  been  developed  and  the  process  has 
proven  to  be  repeatable  and  controllable.  There  is 
indication  that  a  plug  flow  configuration  is  desira- 
ble for  the  process  and  a  stoichiometric  balance 
between  cations  and  phosphate  anions  can  be  ob- 
tained if  certain  reactions  are  assumed.  However, 
laboratory  work  has  shown  the  hyperion  activated 
sludge  to  be  unique  in  its  ability  to  remove 
phosphorous.  In  studying  this  sludge  process  it  is 
evident  that  the  characteristics  of  the  sludge  are 


important,  since  the  basic  reaction  may  be  an  en 

matic  one.  (Gutierrez-Texas) 

W7I-13556 


ULTIMATE  DISPOSAL  OF  PHOSPHATE  FRC 
WASTEWATER  BY  RECOVERY  AS  FERT1 
IZER, 

Grace  (W.R.)  and  Co.,  Lake  Zurich,  III.  Deartx 

Chemical  Div. 

Murrell  L.  Salutsky,  Maria  G.  Dunseth,  Kenneth 

M.  Ries,  and  Joseph  J.  Shapiro. 

Chemical  Engineering  Progress,  Symposium  Seri 

Vol  67,  No  1 07,  p  54-62,  1971.  3  fig,  10  tab,  13  r 

Descriptors:  "Waste  water  treatment,  "Fertile 
"Phosphates,  Hydrogen  ion  concentrate 
Nitrogen,  Biochemical  oxygen  demand,  Chemi 
oxygen  demand,  Effluent,  "Activated  sludge,  So 
bility,  Precipitation,  Temperature,  *Wa 
disposal. 

Identifiers:  "Digester  supernatant  liqu 
Orthophosphates. 

The  operation  of  a  conventional  activated  slue 
waste  treatment  plant  usually  produces  side  wa 
streams  containing  phosphorus  in  higher  cone 
trations  than  the  incoming  wastewater.  At  pres 
there  are  not  advanced  waste  treatment  proces 
allowing  for  removal  and  ultimate  disposal 
phosphorus  at  a  cost  within  the  economic  parar 
ters  required  for  general  use.  Many  of  the  propoi 
processes  reducing  orthophosphate  in  the  efflue 
from  waste  treatment  plants  result  in  extrac 
phosphate  being  concentrated  in  the  digester.  1 
increased  phosphate  must  be  removed  prior 
disposal  of  the  supernatant.  A  new  proc 
designed  for  the  removal  of  phosphate  fr 
digester  supernatant  is  based  on  the  therrr 
vacuum  decomposition  of  ammonium  bi-carbon 
in  the  supernatant.  The  process  is  applicable 
most  areas  except  those  of  very  soft  water  wher 
supplemental  source  of  magnesium  might 
required.  Ultimate  disposal  of  phosphate 
achieved  by  its  separation  and  recovery  as  a  sala 
fertilizer  containing  magnesium  ammoni 
phosphate  and  also  containing  a  relatively  high  p 
centage  of  plant  food.  Although  this  process  is  i 
limited  by  the  size  of  the  city,  recovery  as  a  fei 
izer  is  feasible  only  for  the  larger  cities,  since 
quantity  produced  in  small  cities  is  insufficient 
economical  operation  of  a  fertilizer  plant.  (Guti 
rez-Texas) 
W7I-I3557 


DISPOSAL  OF  LIQUID  AND  PARTICULA 
WASTES  TO  THE  OCEAN, 

Federal  Water  Pollution  Control  Administrati 
Corvallis,  Oreg.  Pacific  Northwest  Water  Lab. 
P.  J.  Baumgartner. 

Chemical  Engineering  Progress,  Symposium  Seri 
Vol  67,  No  107,  p  46-53,  1971.  1 0  fig,  25  fig. 

Descriptors:  "Biological  treatment,  "Liquid  wasl 
"Waste  water  treatment,  Land  clearing,  Ocean  ( 
culation,  Sedimentation,  Coastal  structures,  Wa 
pollution  control,  Stratification,  Aquatic  dr 
DDT,  Waste  disposal. 

Identifiers:  Particulate  wastes,  Linear  gradie 
Ambient  flow.  Ambient  density. 

Pipelines  are  used  to  transport  wastes  through  sh 
distances  in  lakes  and  oceans  as  compared  to  tra 
port  distances  over  land.  However,  construct 
and  maintenance  problems  have  limited  them 
several  miles.  Due  to  large  volumetric  flow  rates 
volving6.5  cu.  m./sec  for  a  city  of  a  million  peo[ 
barges  or  tankers  cannot  economically  compete 
short  hauls.  Discharge  points  must  be  establisl 
offshore  (20-200  Km.)  so  that  pipelines  can 
economically  feasible.  The  final  determinat 
constituting  an  acceptable  discharge  point  depei 
on  the  oceanographic  features  of  current,  dept 
waves,  and  storms.  The  Federal  Water  Pollut 
Control  Administration  is  interested  in  the  termi 
structures  of  pipelines  because  of  their  influence 
the  fate  of  waste  streams.  The  structures  involv 
include     open-ended     pipes,     elbows,     reduce 
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iborately  formed  bonnets,  multiple-port 
inifolds  or  diffusers  and  elongated  slots.  The  pri- 
iry  intention  with  many  of  these  designs  is  max- 
um  initial  dilution  of  the  waste  stream,  although 
lectives  such  as  submergence  or  surfacing  can  be 
timized.  (Gutierrez-Texas) 
71-13558 


ITER,  SEWER  AND  DRAINAGE  PLAN, 
IMPREHENSIVE  PLANNING  STUDY, 
YTHEVILLE-GOSNELL,  ARKANSAS. 

ers,  Reaves,  Fanning  and  Oakley,  Engineers;  and 

ines  and  Associates,  Inc. 

r  primary  bibliographic  entry  see  Field  06B. 

'1-13566 


PORT  ON  OPERATIONS  CONTROL 
NTER  FOR  THE  WATER  UTILITY  DEPART- 
!NT  OF  THE  CITY  OF  DALLAS,  TEXAS. 

ck  and  Veatch  Consulting  Engineers,  Kansas 
y,  Mo. 

primary  bibliographic  entry  see  Field  05  F. 

1-13567 


EVENTION  AND  CORRECTION  OF  EXCES- 
rE  INFILTRATION  AND  INFLOW  INTO 
IVER  SYSTEMS,  MANUAL  OF  PRACTICE. 

lerican  Public  Works  Association,  Chicago,  111. 
primary  bibliographic  entry  see  Field  08A. 
1-13568 


TER    TREATMENT    PROCEDURES    USED 
SOME  SOUTH  AFRICAN  MINES, 

>lo-American  Corp.   of  South  Africa,  Johan- 

burg. 

I  Boxman,  and  D.  D.  Marsden. 

th  African  Journal  of  Science,  Vol  67,  No  3,  p 

-223,  March  1971.  4  fig. 

criptors:  *Water  purification,  *Underground, 
acculation,  *Chemical  analysis,  *Mine  water, 
uents,  Sewage  effluents,  Filtration,  Cooling 
er,  Boiler  feed  water,  Water  quality,  *Waste 
er  treatment, 
itifiers:  *South  Africa. 

ter  treatment  procedures  used  by  the  mines  of 
Anglo-American  Corporation  may  be  divided 
4  main  divisions:  ( 1 )  purification  of  water  for 
lan  consumption  and  general  use;  (2)  un- 
bound flocculation  for  reduction  of  pump 
r,  and  where  water  is  reused,  for  reduction  of 
:  levels;  (3)  chemical  conditioning  for  use  in 
ers  and  cooling  circuits;  and  (4)  effluent  mea- 
s,  including  flocculation  and  settling,  chemical 
ditioning  and  biological  filtration  processes. 
;re  water  purification  procedures  are  necessa- 
he  'floe  blanket'  method  is  used  in  which  larger 
icles  trap  smaller  ones.  Principal  flocculants 
I  and  their  various  drawbacks  are  discussed, 
typical  underground  water  reticulating  system 
iagrammed.  Such  water  responds  very  well  to 
culation  with  anionic  or  non-ionic  polyacryla- 
bs,  but  because  of  variations  in  layouts,  each  in- 
ation  has  to  be  tested  individually  to  determine 
mum  dosage  rates  and  points  of  addition.  Inter- 
wiler  treatment  is  used  because  of  its  simplicity 
it  is  common  practice  for  the  boiler  filters  to 
Brtake  chemical  analyses  and  to  regulate  the 
tment  from  their  results.  The  internal  treatment 
neconomical  where  very  hard  water  must  be 
I.  The  most  common  type  of  cooling  systems 
he  open,  recirculating  type,  using  water-cooled 
pressors.  Underground  systems  encounter  dif- 
ties  from  acidification  due  to  oxidation  and 
)iution  of  exposed  pyrites.  The  major  problems 
ffluent  use  involve  acidic  or  saline  impurities, 
a  number  of  methods  in  use  for  combatting 
e  problems  are  described.  (Casey-Arizona) 
-13578 


V  AND  USED  WATER  FOR  INDUSTRIAL 
DS  -  WHERE  AND  WHEN, 

I  Motor  Co.,  Detroit,  Mich.  Facility  Environ- 
t  Control  Section. 


For  primary  bibliographic  entry  see  Field  03C. 
W71-13652 


USING  SOIL  FILTRATION  TO  REDUCE  POL- 
LUTION POTENTIAL  OF  LAGOON  EFFLUENT 
ENTERING  GROUND  WATER  SYSTEM, 

Iowa  State  Univ.,  Ames. 

C.  E.  Beer,  and  J.  K.  Koelliker. 

Available  from  the  National  Technical  Information 

Service  as  PB-203  348,  $3.00  in  paper  copy,  $0.95 

in     microfiche.     Iowa    State     Water     Resources 

Research  Institute,  Ames,  Completion  Report  ISW- 

RRI-41,  August,  1971.  32  p,  4  fig,  2  tab,  23  ref. 

OWRRA-021-IA(1). 

Descriptors:  irrigation  efficiency,  "Denitrifica- 
tion,  "Nitrogen,  *Farm  wastes,  Chemical  oxygen 
demand,  *Nitrates,  Ammonia,  "Lagoons,  Waste 
treatment,  *  Waste  disposal,  Anaerobic  conditions, 
*Waste  water  treatment,  Application,  "Effluents, 
Iowa,  Biochemical  oxygen  demand,  Chemical  ox- 
ygen demand,  "Phosphorous,  Organic  matter,  "Fil- 
tration, Infiltration,  "Soil  profiles,  Sprinkling. 
Identifiers:  "Soil  filtration. 

Swine  lagoon  effluent  was  applied  to  soil  for  final 
treatment.  The  active  soil  profile  appears  to  offer 
great  potential  as  a  final  treatment  media  for  partly 
treated  animal  wastes  and  cattle  feedlot  runoff.  Ef- 
fluent sprinkled  on  a  grass-covered  soil  profile 
reduced  COD,  nitrogen,  and  phosphorus  concen- 
trations 79-95,  40-80,  95-99  percent,  respectively 
over  a  3-year  period.  Loadings  ranged  from  1 3.9  to 
48.1  in.  of  lagoon  effluent  per  May-October 
season.  Removal  of  COD  was  attributed  to  biologi- 
cal activity  and  physical  filtration  in  the  upper 
inches  of  the  soil.  Phosphorus  reduction  resulted 
from  chemical  activity  of  the  clay  fraction  near  the 
soil  surface.  Nitrogen  reduction  was  attributed 
primarily  to  denitrification  deeper  in  the  soil 
profile.  The  organic  matter  in  the  soil  served  as  the 
carbon  source  for  denitrification  rather  than  the 
lagoon  effluent.  Organic  matter  content  of  the 
lower  region  of  the  soil  profile  was  reduced  and 
nitrogen  removal  by  denitrification  decreased.  For 
disposal  fields  that  are  operated  primarily  for  BOD 
removal,  about  24  in.  per  year  can  be  applied  in 
most  areas  of  Iowa.  In  areas  where  nitrate  concen- 
tration in  the  percolate  is  of  concern,  applications 
should  be  limited  to  600  lb/acre  of  nitrogen  per 
season. 
W71-13656 


GRANTS   FOR   CONSTRUCTION   OF   TREAT- 
MENT WORKS,  LIMITATIONS. 

Environmental    Protection    Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-13705 


POLLUTION  CONTROL -FINANCING. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13712 


SEWAGE       DISPOSAL      FROM       PLEASURE 
BOATS, 

Michigan    Univ.,    Ann    Arbor.    Dept.    of    Naval 

Architecture  and  Marine  Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13736 


OXD3ATION  DITCH  IN  CAGE  LAYER  HOUSE. 

Poultry  Digest,  July  1971.  p  337. 

Descriptors:  "Poultry,  "Farm  waste.  Bacteria, 
Odor,  Foaming,  Water  circulation,  Solids,  Waste 
treatment,  Biochemical  oxygen  demand,  "Waste 
water  treatment,  "Oxidation  lagoons. 
Identifiers:  "Manure  water  mixture,  Feathers, 
Mechanical  failure,  Cage  laying  house,  Oxidation 
ditch. 

An  oxidation  ditch  under  a  laying  flock  presented 
no  major  problems  during  a  two  year  study.  This 


was  a  study  made  on  a  936  bird  caged  flock  in 
Northern  Ireland.  The  oxidation  ditch  is  68  feet 
long  with  a  channel  width  of  44  inches.  The  liquid 
depth  is  maintained  between  3  1/4  to  3  1/2  feet 
deep  for  an  approximate  capacity  of  1.8  cubic  feet 
per  bird.  Waste  production  of  the  birds  averaged 
254  pounds  per  day  with  a  biological  oxygen  de- 
mand of  the  fresh  droppings  of  40,860  parts  per 
million.  This  was  a  daily  B.O.D.  load  on  the  ditch  of 
10.3  pounds.  It  was  necessary  to  empty  the  ditch 
completely  when  the  solids  content  of  the  liquid 
rose  above  the  30,000  ppm  level  -  about  twice  a 
year.  Bacterial  activity  in  the  ditch  during  the  first 
cycle  of  storage  was  responsible  for  loss  of  43%  of 
the  total  solids,  60%  of  the  chemical  and  biological 
oxygen  demand,  and  66%  of  the  nitrogen.  The 
manure  water  mixture  in  the  ditch  was  odorless. 
(Bundy-Iowa  State) 
W71-13785 


COMPARISON  OF  MEDIA  FOR  ISOLATION 
OF  SALMONELLAE  AND  SHIGELLAE  FROM 
FECAL  SPECIMENS, 

Center  of  Disease  Control,  Atlanta,  Ga.  Enteric 

Bacteriology  Unit. 

C.  Dunn,  and  W.  J.  Martin. 

Applied  Microbiology,  Vol  22,  No  1 ,  p  1  7-22,  July 

1971.  5  tab,  38  ref. 

Descriptors:  "Salmonellae,  "Shigellae, 

"Pathogenic   bacteria.   Laboratory,   Enteric    bac- 
teria, Bacteria,  Isolation,  Waste  treatment. 
Identifiers:  Transport  media,  Plating  media,  En- 
richment broth  media,  Bacteria  population,  Clini- 
cal specimens,  Isolation  rate,  Recovery  rate. 

Five  transport  media,  eight  plating  media,  and 
three  enrichment  broth  media  for  the  isolation  of 
salmoneilae  and  shigellae  were  evaluated.  Eight 
laboratories  in  widely  separated  regions  of  the 
United  States  participated  in  this  evaluation  by  sub- 
mitting 490  fecal  specimens  in  the  transport  media 
provided.  The  results  suggest  that  the  newer  trans- 
port media  may  not  offer  any  advantage  over  the 
use  of  buffered  glycerol-saline  in  the  isolation  of 
these  enteric  pathogens.  Shigellae  were  best  iso- 
lated by  direct  inoculation,  whereas  salmonellae 
were  isolated  in  greater  numbers  after  tetrathionate 
(without  Brilliant  Green)  enrichment  with  sub- 
sequent culturing  on  the  plating  medium.  The  use 
of  a  variety  of  plating  media  is  recommended  for 
the  recovery  of  a  larger  number  of  these  enteric 
pathogens.  (Bundy-Iowa State) 
W71-13787 


CORYNEFORM      BACTERIA      IN      POULTRY 
DEEP  LITTER, 

Edinburgh  Univ.  Dept.  of  Bacteriology. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-13789 


TREATMENT  OF  LONG  ISLAND  DUCK  FARM 
WASTES, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Sanitary  En- 
gineering. 
Charles  D.  Gates. 

Journal  Water  Pollution  Control  Federation,  Vol 
35,  No  12,  December  1963,  p  1569-1579.  7  fig,  2 
tab,  1 6  ref. 

Descriptors:  "Ducks,  "Chlorine,  "Coliforms, 
"Water  management,  "Chlorination,  Farm  wastes, 
Water  pollution,  Biochemical  oxygen  demand, 
Lagoons,  Sludge,  Waste  disposal.  Laboratory  tests, 
Microorganisms,  Salmonella,  Effluents,  Shellfish, 
Waste  treatment.  Oxidation  lagoons. 
Identifiers:  Residual  coliform  densities,  Un- 
derwater lagoon.  Most  probable  number. 

The  presence  of  year  round  duck  farms  in  the 
Moriches  Bay  area  has  resulted  in  pollution  which 
interferes  with  other  legitimate  uses  of  these 
waters.  A  study  was  made  and  the  results  are  re- 
ported in  this  paper.  The  conclusion  is  that  the  suc- 
cessful disinfection  of  duck  farm  lagoon  effluents 
by  chlorination  would  require  a  number  of  addi- 
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tions  to,  and  changes  in,  present  treatment  prac- 
tice. These  would  include  ( 1 )  a  separate  basin  to 
provide  15  minute  contact  time  between  the 
chlorine  and  the  settled  effluent;  (2)  facilities  for 
adding  the  chlorine  and  thoroughly  mixing  it  with 
the  effluent;  (3)  some  means  of  dose  and/or 
residual  control  of  the  chlorination  by  the  farm 
operator;  (4)  some  administrative  means  of  ensur- 
ing compliance  with  this  required  treatment. 
(Hazen-Iowa  State) 
W71-13791 


METHODS     FOR     DISPOSAL     OF     POULTRY 
MANURE, 

New  Zealand  Dept.  of  Agriculture,  Christchurch. 
P.  D.  Thompson. 

New  Zealand  Journal  of  Agriculture,  Vol  1 16,  No 
1,  January  1968,  p  44-49.  2  tab,  5  fig. 

Descriptors:        'Poultry,       Fertilizer,       Oxidation 

lagoons,  Irrigation  efficiency,  Solid  waste  drying, 

Market  value,  Weight,  Chemical  analysis,  Larvae, 

Waste  treatment,  Waste  disposal. 

Identifiers:  *Cage,  Broiler,  Sewage  sludge,  Indoor 

lagoon,    Droppings,    Offensive    smell,     Breeding 

ground. 

The  disposal  of  poultry  manure  in  its  various  forms 
can  cause  problems  by  the  spread  of  the  urban  set- 
tlement. Disposal  of  poultry  manure  should  be  di- 
vided into  three  stages:  the  collection  of  droppings; 
the  removal  of  the  droppings;  and  the  disposal  or 
processing.  The  volume  of  poultry  manure  per 
1000  laying  birds  per  week  is  approximately  32 
cubic  feet  per  ton  with  a  moisture  content  of  70  per 
cent.  Approximately  fifty  acres  of  grassland  is 
required  to  dispose  of  the  annual  manure  produced 
from  2500  deep  litter  layers  or  20,000  broilers. 
Sludge  disposal  is  another  method  of  handling 
manure.  To  handle  the  manure  from  1000  birds  at 
a  dilution  of  1:1,  a  holding  capacity  of  10  to  18 
cubic  feet  per  day  is  required.  Most  of  these  storage 
tanks  do  not  exceed  1000  cubic  feet.  The  disposal 
by  irrigation  is  one  of  the  common  practices  of 
emptying  these  tanks.  Still  another  method  of 
disposal  is  the  lagoon.  A  newer  method  of  disposal 
is  drying  the  manure.  This  method  is  expensive,  and 
therefore  requires  a  sure  market  to  be  practical. 
Poultry  farmers  should  realize  the  many  profitable 
alternatives  for  the  disposal  of  manure.  (Bundy- 
lowa  State) 
W71-13792 


POMME   DE   TERRE   LAKE   BACTERIOLOGI- 
CAL STUDY  (MISSOURI), 

Environmental   Protection   Agency,   Kansas  City, 

Mo. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I3814 


REPORT  ON  LA  JUNTA,  COLORADO  TECHNI- 
CAL ASSISTANCE  PROJECT,  SEPTEMBER  21- 
OCTOBER  4,  1970  AND  OCTOBER  13-OC- 
TOBER  19,  1970. 

Federal  Water  Quality  Administration,  Kansas 
City,  Mo.  Missouri  Basin  Region. 

Report,  October,  1 970.  3 1  p,  2  fig. 

Descriptors:  'Operation  and  maintenance,  'Aero- 
bic   treatment,    'Treatment    facilities,    'Sewage 
treatment,  Municipal  waste,  Industrial  wastes,  Test 
procedures,  Colorado,  Operations,  Control. 
Identifiers:  La  Junta  (Colorado),  Arkansas  River. 

The  technical  assistance  provided  to  the  City  of  La 
Junta  is  summarized.  A  description  of  the  area  and 
a  description  of  the  waste  sources  including  the 
canning  factory  are  given.  The  La  Junta  wastewater 
treatment  facilities  are  described  as  well  as  the 
operation  prior  to  the  Federal  technical  assistance. 
The  report  outlines  operation  after  assistance  was 
provided  and  outlines  recommendations  for  main- 
taining and  improving  operational  practices. 
(HcggEPA) 
W7  1-13817 


THE    CASE    FOR    BETTER    WASTE    TREAT- 
MENT, 

Environmental    Protection    Agency,   Kansas  City, 

Mo. 

John  M.  Rademacher.Carl  V.  Blomgren,  and  Carl 

Walter. 

January  1 97 1 .  32  p,  5  tab,  9  fig. 

Descriptors:   'Missouri   River,   'Treatment   facili- 
ties,  'Sewage   treatment,  Coliforms,   Salmonella, 
'Sewage   bacteria,   Enteric   bacteria,   Periphyton, 
Aquatic  bacteria,  Taste,  Indicators. 
Identifiers:  Fish  flesh  tainting. 

Unique  investigations  of  the  Missouri  River 
designed  to  provide  support  for  a  Federal  policy  of 
secondary  treatment  with  bacterial  control  are 
summarized.  Included  in  the  narrative  is  descrip- 
tion of  the  quality  paramenters  used  and  the  inter- 
relationships developed  from  the  data.  The  specific 
investigations  described  are:  ( I )  Bacteriological  in- 
dicator organisms-fecal  coliform  and  fecal 
streptococci;  (2)  Bacterial  pathogen  salmonella; 
(3)  Enteric  virus;  (4)  Fecal  sterol-coprostanol;  and 
(5)  Specialized  biological  studies  -  periphyton  and 
fish  flesh  tainting.  The  report  shows  the  use  of  in- 
dicators to  trace  the  fate  of  waste  effluents,  the 
presence  of  pathogens  which  are  a  hazard  to  water 
users,  the  effects  of  wastes  on  the  aquatic  brata  and 
the  potential  mitigating  effect  of  secondary  waste 
treatment  with  bacterial  control.  (Walter-EPA ) 
W71-13818 


FEDERAL  ASSISTANCE  PROJECT 

METROPOLITAN  DENVER  SEWAGE 

DISPOSAL  DISTRICT  NO.  1.  OCTOBER  1969  - 
FEBRUARY  1970. 

Environmental   Protection   Agency,   Kansas  City, 

Mo. 

Bob  A.  Hegg,  and  John  R.  Burgeson. 

March  1971,  42  p,  5  tab,  6  fig,  12ref. 

Descriptors:    Activated   sludge,   Kinetics,   Sewage 
sludge,     Settling     velocity,    Operations,     Settling 
basins,  Colorado,  Sewage  treatment.  Waste  water 
treatment,  Model  studies. 
Identifiers:  Denver  (Col). 

The  report  outlines  the  assistance  provided  to  the 
Metropolitan  Denver  Sewage  Disposal  District  No. 
1.  Procedures  and  results  are  summarized  for  the 
control  testing,  data  analyses  plant  performance, 
control  of  sludge  characteristics,  and  plant  control. 
Data  were  analyzed  using  the  kinetic  model  to 
determine  sludge  production  characteristics,  which 
were  greater  than  those  of  normal  domestic  waste. 
Also  an  analysis  of  the  clarification  and  thickening 
capacities  of  the  final  clarifiers  was  made  and  it  was 
concluded  that  with  the  obtained  sludge  settling 
characteristics,  the  clarifers  were  not  adequate. 
(Hegg-EPA) 
W71-13820 


EVERYONE  CAN'T  LIVE  UPSTREAM:  A  CON- 
TEMPORARY HISTORY  OF  THE  WATER 
QUALITY  PROBLEMS  ON  THE  MISSOURI 
RIVER-  (SIOUX  CITY,  IOWA  TO  HERMANN, 
MISSOURI), 

Environmental  Protection  Agency,  Kansas  City, 
Mo. 

Carl  Walter. 
April  1 97  1 .  295  p,  35  tab,  4  fig,  28  ref. 

Descriptors:  'Waste  treatment,  'Coliforms,  Sal- 
monella, 'Sewage  bacteria,  'Periphyton,  'Mu- 
nicipal wastes,  'Enteric  bacteria,  'Missouri  River, 
'Sewage  treatment,  Waste  water  treatment,  Taste, 
Viruses,  Indicators. 
Identifiers:  Fish  Flesh  Tainting. 

The  involvement  of  the  Federal  Government  in 
achieving  municipal  waste  treatment  on  the  lower 
800  mile  reach  of  the  Missouri  River  is  sum- 
marized. Included  in  the  narrative  are  descriptions 
of  unique  field  investigations  involving  the  use  of 
fecal  sterols  as  a  pollution  indicator,  the  isolation  of 
enteric  virus,  and  the  measurement  of  fish  flesh 
tainting  potential  and  periphyton  communities  as 


related  to  waste  outfalls  In  addition,  intensive  b 
teriological  investigations  of  densities  of  the  fe 
coliform  group,  fecal  streptococci  and  salmonc 
are  discussed.  Complete  documentation  of 
known  water  quality  investigations  is  contained 
the  appendix.  The  report  provides  comprehens 
technical  support  for  a  policy  of  secondard  tre 
ment  for  waste  discharges  into  the  Missouri  Riv 
(Walter-EPA) 
W71-I3821 


GRANDVIEW     LAKE     SEWAGE     RESEARt 
AND  DEMONSTRATION  PROJECT, 

SIECO,  Inc.,  Columbus,  Ind 

S.  M.  Rees,  and  G.  F.  Hendricks. 

Annual  Report.  1 97 1 ,  34  p. 

Descriptors:    'Sewers,    'Waste    water    treatme 
'Pumps,  Septic  tanks,  Disposal,  Hydraulic  systei 
Lagoons,  Water  reuse,  Irrigation  water. 
Identifiers:  'Pump-grinders,  'Pressure  sewers. 

A  pressure-sewer  system  is  designed  to  provi 
satisfactory  waste  treatment  and  disposal  for 
small  community  located  on  a  recreatioi 
resource  where  conventional  waste  collection  a 
treatment  by  individual  home  systems  are  not  fes 
ble.  The  system  employs  small  plastic  piping, 
dividual  home  pump-grinders  and  lagoon  treatmi 
of  the  collected  wastewaters,  with  effluent  dispo 
by  irrigation.  Descriptions  of  problems  encoi 
tered  in  design,  construction  and  operation,  ale 
with  some  cost  breakdowns,  are  presenti 
(Kreissl-EPA) 
W71-13822 


FILTRATION     KINETICS     IN     WATER     M 
WASTEWATER, 

California  Univ.,  Berkeley. 

M.  C.  Kavanaugh,  A.  N.  Wright,  G.  Toregas,  L. 

Hallen,  and  E.  A.  Pearson. 

Second  annual  progress  report,  August  1971.  54 

10  tab,  14  fig,  18  ref. 

Descriptors:    'Filtration,    'Model    studies,   Eqi 
tions,  Filters,  Zeta  potential,  Ion  transport,  *Pi 
plants.  Optimization,  Suspension,  Granules,  Pal 
cle  size. 
Identifiers:  'Variable  analysis. 

The  modes  of  particle  deposition  in  a  deep-b 
filter  are  presented.  The  capacity  of  the  filter  I 
retaining  particles  removed  from  suspensions  is  i 
ported  for  particles  of  different  degrees  of  stabilii 
tion.  The  transition  of  filter  performance  frt 
clogging  to  breakthrough  conditions  is  found  to 
controlled  by  the  ratio  of  particle  size  to  the  me 
grain  size  and  particle  flux.  Ranges  of  applicabil 
of  different  forms  of  solids  removal,  including  I 
tration,  are  noted.  Ionic  strength  and  zeta  potent 
are  purported  to  be  influential  in  terms  of  fill 
response.  The  optimum  use  of  filtration  is  said 
require  control  of  both  particle  stability  and  par 
cle  size  distribution.  (Kreissl-EPA) 
W71-13823 


WASTEWATER  REUSE, 

National  Water  Commission,  Arlington,  Va. 
Jerome  Gavis. 

Available  from  National  Technical  Informal 
Service  as  PB-201  535,  $3.00  paper  copy,  SO.1 
microfiche.  Report  NWC-EES-71-003,  July  197 
161  p,  7  tab,  126  ref. 

Descriptors:  Water  reuse,  Water  source,  'Tertia 
treatment,  'Waste  water  treatment,  'Water  utiliz 
tion,  Sewage  disposal,  Sewage  treatment,  Was 
treatment,  Water  resources,  'Water  supply,  Watt 
works,  Water  quality,  Water  pollution,  Water  co 
servation,  Industrial  water.  Water  costs,  Wat 
reclamation.  Municipal  water,  'Reviews. 

The  report  evaluates  the  potential  for  wastewat 
reuse  through  reclamation  of  effluents  from  a 
vanced  wastewater  treatment  plants.  Brief  descri 
tions  and  references  indicate  the  extent  of  su< 
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ictice  at  the  present  time  and  likely  possibilities 
future  developments.  Emphasis  is  on  the 
ource  value  of  wastewater.  Potential  for  recla- 
tion  of  used  municipal  and  industrial  water  are 
cussed  in  terms  of  direct  reuse  (recirculating) 
I  indirect  reuse  (effluent  from  upstream  use 
les  with  streamflow  and  is  withdrawn 
vnstream).  Advanced  treatment  technology  is 
cribed  by  processes  for  the  removal  of  con- 
jents  in  the  effluents,  with  cost  data  and  a 
iew  of  major  problems.  Comparison  with 
alination  and  interbasin  transfer  costs  is  sug- 
ted.  Need  for  research  in  evaluation  and  control 
'irological  hazards  is  stressed.  Relationship  of 
anced  treatment  processes  to  secondary  treat- 
it  processes  is  included.  An  optimistic  view  is 
wnted  for  the  growth  of  the  practice  of  water 
*,  concluding  that  it  will  continue  with  growth 
lopulation  and  industry  in  the  United  States. 
hrman-National  Water  Commission) 
1-13871 


USTRIAL  WATER  SUPPLY  FROM 
ICESSED  SEWAGE  TREATMENT  PLANT 
LUENT  AT  BALTIMORE,  MARYLAND, 

dolman 

Vater,  Health  and  Society,  Indiana  University 

s.  1969,  p  74-83.  I  tab. 

:riptors:    "Industrial    water,    *Water    supply 
'age  treatment,  'Sewage  effluents,  Chlorides,' 
ents,  *Water  reuse,  Maryland, 
tifiers:    "Baltimore,   "Bethlehem   Steel   Com- 
,  "Back  River  (Md),  Sewer  system. 

Bethlehem  Steel  Company  of  Sparrows  Point, 
'land  was  confronted  with  finding  new  sources 
iter  for  industrial  use  in  making  steel,  with  a 
num  safe  yield  of  approximately  50  m.g.d., 
its  underground  water  source  began  to 
:te  (1941).  The  Company  decided  to  develop 
er  supply  with  the  treated  effluent  of  the  Back 

Sewage  Treatment  Works  of  Baltimore  City 
I  a  continuing  yield  of  90  and  100  m.g.d.,  and 
iufficiently  economical  to  be  processed  and 
:red  for  industrial  uses.  The  Bethlehem  Steel 
>any  agreed  to  be  responsible  for  financing  all 
attendant  upon  processing,  pumping,  deliver- 
md  distributing  the  effluents  from  the  Back 

plant,  while  Baltimore  City  agreed  to  make 
effluents  available.  The  Steel  Company  built, 
ains,  and  operates  the  whole  works  necessary 
e  of  this  supply.  Its  capital  expenditures  will 
mewhat  over  two  million  dollars.  One  of  the 

difficulties  encountered  in  the  system  was 

loride  content  of  the  sewage.  A  detailed  sur- 
as made  by  the  company  on  the  problem  of 
ne  content  in  the  water,  the  first  such  study  of 
licipal  sewer  system  (in  the  opinion  of  the 
r).  It  was  ascertained  that  high  concentra- 
)f  chlorine  almost  invariably  occurred  in  the 
vel  collection  and  interception  system 
ing  service  to  industrial  and  commercial 
Jf  the  city.  Some  of  these  sources  have  been 
ated.  (Strachan-Chicago) 

3886 


The  various  physical  and  chemical  processes  which 
are  available  for  removing  nitrogen  compounds  are 
reviewed.  Ammonia  nitrogen  can  be  removed  by 
air  stripping,  ion  exchange  and  chlorination  Air 
stripping  has  received  much  attention  recently  but 
some  operational  problems  still  exist.  Ion  exchange 
is  quite  costly,  while  chlorination  is  applicable  for 
solutions  with  low  ammonia  concentrations  Or- 
ganic nitrogen  can  be  removed  by  adsorption  on 
activated  carbon,  adsorption  on  ion  exchange 
resins,  and  by  passage  through  soil.  Nitrate 
nitrogen  can  be  removed  by  ion  exchange  and 
chemical  reduction.  Cost  estimates  for  these 
processes  are  also  presented.  (Knapp-USGS) 
W71-13938 


ICAL  AND  CHEMICAL  PROCESSES  FOR 
)GEN  REMOVAL-THEORY  AND  APPLI- 

)N, 

rd  Univ.,  Calif. 
sTchobanoglous. 

Me  from  Engineering  Publications  Office, 
gineering  Hall,  University  of  Illinois,  Urbana 
-  Price  $4.50.  In:  Proceedings  12th  Sanitary 
enng  Conference  on  Nitrate  and  Water 
:  Sources  and  Control,  February  11-12, 
University  of  Illinois,  Urbana:  Illinois  Univer- 
ollege  of  Engineering  Publication,  p  110- 
'70.  26  p,  14  fig,  5  gab,  37  ref. 

•tors:  "Waste  water  treatment,  "Nitrogen 
inds,  "Nitrates,  Ion  exchange,  Chlorination, 
ed  carbon,  Ammonia,  Adsorption,  Sewage 
M,  Water  pollution  treatment,  Water  pollu- 
ltrol.  v 

ers:  "Nitrogen  removal. 


BIOLOGICAL    PROCESSES    FOR    NITROGEN 
REMOVAL-THEORY  AND  APPLICATION 

Stanford  Univ.,  Calif. 
Perry  L.  McCarty. 

Available  from  Engineering  Publications  Office 
112  Engineering  Hall,  University  of  Illinois  61801  - 
Price  $4.50.  In:  Proceedings  12th  Sanitary  En- 
gineering Conference  on  Nitrate  and  Water 
Supply:  Source  and  Control,  February  11-12  1970 
University  of  Illinois,  Urbana:  Illinois  University' 
,J?i„ge  of  Eng'neering  Publication,  p  136-152' 
1970.  17  p,  3  fig,29ref. 

Descriptors:  "Waste  water  treatment,  "Nitrifica- 
tion, "Denitrification,  "Nitrates,  Nitrogen  com- 
pounds, Ammonia,  Algae,  Sewage  treatment  Ter- 
tiary treatment,  Water  pollution  control 
Biodegradation. 
Identifiers:  "Nitrogen  removal. 

Nitrogen  can  be  removed  biologically  from  waste 
water  by  three  different  processes:  bacterial  as- 
similation, algae  harvesting,  and  nitrification- 
denitrification.  Bacterial  nitrification-denitrifica- 
tion  is  perhaps  the  most  promising  of  the  processes. 
Ammonia  nitrogen  removal  is  the  result  of  two 
stages.  In  nitrification,  ammonia-nitrogen  is  con- 
verted to  nitrate-nitrogen  by  two  different  groups 
of  autotrophic  nitrifying  bacteria.  Denitrification  is 
the  reduction  of  nitrates  and  nitrites  to  nitrogen  gas 
by  a  wide  variety  of  facultative  bacteria  under 
anaerobic  conditions.  An  additional  organic  source 
is  necessary  for  efficient  conversion  to  nitrogen 
gas,  and  methanol  appears  to  be  the  least  expen- 
sive. In  general  for  agricultural  and  domestic  waste 
water,  costs  for  nitrogen  removal  may  range  from  2 
to  10  cents  per  1,000  gallons.  Of  the  three 
processes  considered,  nitrification-denitrification  is 
perhaps  the  most  generally  applicable  because  of 
good  reliability,  suitability  to  a  variety  of  condi- 
tions, low  area  requirements  and  moderate  cost 
(Knapp-USGS) 
W71-13939 


RADIATION    TREATMENT    OF    INDUSTRIAL 
WASTE  WATERS:  AN  ECONOMIC  ANALYSIS, 

New  York  Interstate  Sanitation  Commission,  N.Y 
A.  I.  Mytelka. 

Isotopes  and  Radiation  Technology,  Vol  8   No  4  p 
444-449,  Summer,  1971.  4  fig,  3  tab,  6  ref. 


Descriptors:  "Waste  water  treatment,  "Industrial 
wastes,  "Gamma  rays,  "Economic  feasibility, 
"Biodegradation,  "Pre-treatment  (Water),  "Radia- 
tion, Cobalt  radioisotopes,  Design  criteria,  Total 
costs. 

Identifiers:  "Ionizing-radiation,  "Chlorantine  Fast 
Red,  Oxidation-reaction,  Cobalt-60. 

The  economic  feasibility  of  using  radiation  as  a 
pretreatment  method  for  increasing  the  biodegradi- 
bility  of  industrial  wastes  prior  to  their  discharge 
into  industrial  or  municipal  biological  waste-treat- 
ment plants  is  investigated.  The  method  used  was 
to  assume  an  acceptable  range  of  treatment  costs 
(based  on  the  cost  of  process  water)  and  then  to 
design  and  estimate  the  cost  of  a  plant  to  provide 
treatment  at  these  costs  (based  on  the  cost  of  the 
energy  source,  cobalt-60,  and  actual  plant  design). 
A  reaction  rate  that  would  allow  the  use  of  radia- 
tion treatment  to  meet  each  cost  was  then  calcu- 
lated.   Finally,    the   calculated    reaction    rate   was 


compared  to  that  obtained  in  the  laboratory  The 
two  wastes  treated  were  2-Napthalene  sulfonic  acid 
sodium  salt  and  Chlorantine  Fast  Red.  Depending 
on  the  waste  considered  and  the  allowable  treat- 
ment costs,  overall  oxidation-reaction  efficiencies 
presently  obtainable  must  be  increased  by  factors 
varying  from  2  to  25  before  radiation  treatment  will 
be  economically  feasible.  This  will  necessitate  a 
major  breakthrough  and  indicates  a  need  for 
further  work  on  understanding  the  basic  chemistry 
involved.  (Haugh-Wisconsin) 
W71-13951 


SANITARIANS    AND    WATER    AND    WASTE- 
TORER     TREATMENT     FACILITY     OPERA- 

For  primary  bibliographic  entry  see  Field  06E 
W71-13954 


REDUCTION  AND  ESTERIFICATION  OF 
CHOLESTEROL  AND  SITOSTEROL  BY 
HOMOGENATES  OF  FECES, 

Montefiore  Hospital,  Bronx,  N.Y. 

R.  S.  Rosenfeld,  and  L.  Hellman. 

Journal  of  Lipid  Research,  Vol  12,  No  2    1971    n 

192-197.  4  tab,  23  ref.  'V 

Descriptors:     "Lipid,     Microorganisms,     "Waste 
treatment.     Incubation,     Aluminum     compound 
Waste  water  treatment,  Acids. 
Identifiers:  "Cholesterol,  "Sitosterol,  "Feces   Free 
sterols,  Bile  acid,  Estification. 

Mixtures  of  cholesterol-  1.2-3H  and  sitosterol  4- 
14C  have  been  incubated  with  suspensions  of  feces 
in  order  to  compare  the  behavior  of  the  phytosterol 
with  transformations  known  to  take  place  with 
cholesterol  under  these  conditions.  Within  the 
limitations  of  the  study  both  labeled  sterols  were 
esterified  to  the  same  extent,  and  reduction  of  the 
delta  5  double  bond  to  the  saturated  analogue 
proceeded  equally  in  both  substances.  After  cor- 
recting for  procedural  losses,  the  recoveries  of  3H 
and  14C  from  the  incubations  were  always  less  than 
the  controls;  this  strongly  indicates  destruction  of 
sterol  by  feces  microorganisms.  (Bundy-Iowa 
State) 
W71-13986 


TYPES  OF  MANURE  DRYERS. 

Poultry  Digest,  p  338-340,  July  1971. 

Descriptors:  "Poultry,  "Farm  wastes,  "Drying 
Capital  investment.  Moisture  content,  Dehydra- 
tion, "Waste  treatment. 
Identifiers:  Rotary  dryers,  Conveyor  dryers  Vibrat- 
ing conveyor  dryers.  Vibrating  type  conveyor 
I  hree  pass  drum,  2  stage  drying. 

With  the  increase  in  demand  for  poultry  manure 
drying,  several  dryers  operating  on  different  princi- 
ples have  been  put  on  the  market.  One  type  of 
dryer  subjects  manure  to  1400  degrees  of  tempera- 
ture in  a  rotating  drum.  Another  type  dryer  uses  the 
conveyor  principle.  The  conveyor-type  unit  pulls 
the  manure  back  and  forth  through  a  unit  with  air 
temperatures  of  400  to  600  degrees.  A  modified 
version  of  the  conveyor  type  vibrates.  This  is  a  new 
type   expected   to   be  on   the   market  during  the 
summer  of  1971.  The  temperature  ranges  from 
1000  degrees  at  the  start  and  drops  to  400  degrees. 
A  three-pass  drum  method  of  drying  utilizes  hot  gas 
temperatures  up  to   1800  degrees,  and  allows  75 
feet  of  horizontal  travel  in  a  25  foot  drum.  A  two 
stage  drying  method  is  being  promoted  which  will 
reduce    the    drying    cost.    The    first    stage    uses 
mechanical  stirrers  on  the  manure  aided  by  a  high 
velocity  air  current.  This  first  stage  reduces  the 
moisture   without   applying   heat  to   the   manure. 
While  the  second  stage  process  drys  the  manure 
down  to  the  desired  moisture  content.  The  two 
stage  process  allows  more  manure  to  be  dryed  or 
allows  for  a  smaller  dryer.  ( Bundy-Iowa  State) 
W71-13988  ' 
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TRY  TO  KEEP  ODORS  UNDER  CONTROL, 

J.  L.  Skinner. 

Poultry  Digest,  March  1971.  p  116. 

Descriptors:      *Odor,     Farm     wastes.     Poultry, 
Livestock,   Management,  Disposal,  Public  rights, 
♦Waste  treatment. 
Identifiers:  *Odor  control,  Public  relations. 

Four  suggestions  are  given  for  managing  conditions 
related  to  odor  problems:  ( 1 )  Reduce  spillage  and 
overflow  from  watering  systems.  (2)  Make  sure 
that  manure  removal  systems  actually  remove 
manure  and  do  not  leave  unnecessary  accumula- 
tions in  corners,  adjacent  to  winch  and  drive 
mechanisms,  and  around  discharge  elevators.  (3) 
Use  only  manure  transport  vehicles  that  do  not  spill 
or  leak  on  roadways.  (4)  Avoid  field  spreading 
manure  near  residences,  close  to  roads,  late  in  the 
afternoon  of  still  days  or  on  weekends.  (Hazen- 
lowa) 
W71-13989 


WHY  STIRRING  MANURE  REDUCES  ODORS, 

Pennsylvania  State  Univ.,  State  College.  Interna- 
tional Poultry  Industries  Exposition. 
Glenn  O.  Bressler. 
Poultry  Digest,  p  60,  February  197 1 . 

Descriptors:   *  Anaerobic  condition,  *Air  circula- 
tion, *Aeration,  Anaerobic  condition,  Odors,  Bac- 
terial, Drying,  Gases,  Velocity,  Movement,  Air  pol- 
lution, *Farm  wastes,  *Waste  treatment. 
Identifiers:  Sewerage  gas,  Anaerobic  bacteria. 

Anaerobic  bacterial  action  is  the  primary  cause  of 
the  offensive  odors  in  manure.  High  velocity  air  cir- 
culating over  the  droppings  hinders  the  bacterial 
action  and  reduces  the  odor.  However,  the  high 
velocity  air  movement  over  the  manure  does  not 
stop  the  bacterial  action  underneath  the  surface. 
To  rid  the  odor  producing  gases  from  forming,  the 
anaerobic  bacteria  must  be  destroyed.  By  aerating 
with  fans  and  stirring  several  times  daily,  most  of 
the  anaerobic  bacteria  are  destroyed.  This  com- 
bined operation  destroys  the  odor  as  well  as  in- 
creases the  speed  of  drying  the  droplets.  (Bundy- 
Iowa  State) 
W71-13990 


WATER  TECHNOLOGY  II, 

Nuclear  Utilities  Services,  Pittsburgh,  Pa.  C.  W. 
Rice  Div. 

For  primary  bibliographic  entry  see  Field  03A. 
W7 1-13994 


LIQUID  INDUSTRIAL  WASTES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71 -13222 


COMPARATIVE  EVALUATION  OF  BIOLOGI- 
CAL TYPE  FOOD  PROCESSING  LIQUID 
WASTE  DISPOSAL  SYSTEMS, 

Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  05D. 
W71-13308 


THE  DESIGN  AND  OPERATION  OF  A 
PRIVATE  WASTE  DISPOSAL  PLANT  NEAR 
SARNIA,  ONTARIO, 

Trecan  Ltd.,  Cooksville  (Ontario). 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13412 


ENVIRONMENT  AND  THE  QUALITY  OF  LIFE, 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13416 


STUDIES  ON  DENSIFICATION  OF  COAL  MINE 
DRAINAGE  SLUDGE, 

Bituminous  Coal  Research,  Inc.,  Monroeville,  Pa. 
For  primary  bibliographic  entry  see  Field  05D. 
W71-13515 

LEWIS  V.  CITY  OF  POTOSI  (DAMAGE  TO 
RIPARIAN  FROM  MUNICD7AL  SEWAGE 
DISPOSAL). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13529 


ULTIMATE  DISPOSAL  OF  PHOSPHATE  FROM 
WASTEWATER  BY  RECOVERY  AS  FERTIL- 
I7FR 

Grace  (W.R.)  and  Co.,  Lake  Zurich,  111.  Dearborn 

Chemical  Div. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13557 


DISPOSAL   OF   LIQUID   AND   PARTICULATE 
WASTES  TO  THE  OCEAN, 

Federal  Water  Pollution  Control  Administration, 
Corvallis,  Oreg.  Pacific  Northwest  Water  Lab. 
For  primary  bibliographic  entry  see  Field  05D. 
W71-13558 


INVESTIGATION  OF  A  PROCESS  FOR 
REMOVAL  OF  COPPER  FROM  SEA  WATER 
DESALINATION  PLANT  EFFLUENT  USING 
CARBON  SORBATES, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 
Northwest  Labs. 

For  primary  bibliographic  entry  see  Field  03A. 
W71- 13999 

5E.  Ultimate  Disposal  of  Wastes 


MARINE  TOILETS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13128 


REGULATIONS         AND         REQUIREMENTS 

(DISCHARGE  OF  WASTES). 

Virginia  State  Water  Control  Board,  Richmond. 

For  primary  bibliographic  entry  see  Field  06E. 

W7I-13I96 


SUPERVISION  OF  OIL,  GAS,  AND  NATURAL 
DRY  GAS  WELLS. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I   13214 


THE  ECONOMICS  OF  SEWAGE  DISPOSAL  IN 
A  COASTAL  URBAN  AREA-A  CASE  STUDY  OF 
THE  MONTEREY  PENINSULA,  CALIFORNIA, 

California  Univ.,   Berkely.   Dept.   of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13605 


WASTE        DISCHARGE        REPORTS        AND 
REQUHtEMENTS. 

Califmia  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13677 


DISPOSAL  OF  INDUSTRIAL  WASTES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13679 


STANDARDS  OF  QUALITY  FOR  PUBLIC 
WATERS  OF  OREGON  AND  DISPOSAL 
THEREIN  OF  SEWAGE  AND  INDUSTRIAL 
WASTES. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13685 


WASTE  DISPOSAL. 

For  primary  bibliographic  entry  see  Field  05G. 


W7I-I3693 


EVALUATING  WASTE  DISPOSAL  AT  SEl 
THE  CRITICAL  ROLE  OF  INFORMAT1 
MANAGEMENT, 

Bisset-Berman  Corp.,  San  Diego,  Calif. 

R.  P.  Brown,  and  E.  H.  Shenton. 

In:  Marine  Technology  Society  7th  Annual  C 

ference,  August  16-18,  1971,  Washington,  DC 

353-362.  1  fig,  2  tab,  lOref. 

Descriptors:   'Waste  disposal,   *Monitoring, 
spection,      *Pollution      abatement,      Legislal 
Systems,  Pacific  Coast  region, 
identifiers:       *Ocean      dumping,       *  Informs 
management,    Regulatory    surveillance,    Envi 
mental  monitoring,  Toxic  material  disposal. 

An  evaluation  is  presented  of  a  1971  re-surve 
present  and  projected  U.S.  ocean  dumping  ac 
ties  in  terms  of  proposed  Congressional  legisla 
A  drastic  reduction  in  ocean  dumping  volume 
occurred  along  the  Pacific  Coast.  Anticipated 
mination  of  the  dumping  of  toxic  materials 
other  wastes  will  significantly  change  the  nati 
status  of  dumping  activities.  The  results  of 
study  show  that  although  adequate  informatio 
the  subject  is  available,  the  latest  projection: 
funding  future  regulatory  surveillance  and  envi 
mental  monitoring  of  dumping  operations 
based  on  1968  data  which  do  not  describe  the 
rent  situation.  (Currer-PAI) 
W71-13726 


COASTAL    ZONE    WASTE    DISPOSAL    - 
OVERVIEW, 

Stanford  Research  Inst.,  Irvine,  Calif. 

C.  G.Gunnerson. 

In:  Marine  Technology  Society  7th  Annual 

ference,  August  16-18,  1971,  Washington,  D. 

501-502. 

Descriptors:  *Solid  wastes,  *Sea  water,  *Fe 
Government,      Federal      jurisdiction,      Ulti 
disposal,  Waste  disposal. 
Identifiers:    *  Federal   Council   on    Environm 
Quality,   Policy   recommendations.   Coastal 
waste  disposal. 

In  October,  1970,  the  Federal  Council  on  Env 
mental  Quality  took  note  of  the  solid  wastes  I 
disposed  at  sea  and  made  a  number  of  p 
recommendations  which  are  summarized.  (Ci 
PAI) 
W71-13734 


CONTAINER  DUMPING  IN  THE  NORTH  SI 

United  Nations  Educational,  Scientific  and 

tural   Organization,   Paris   (France).   Intergo 

mental  Oceanographic  Commission. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13748 


METHODS  FOR  DISPOSAL  OF  POUl 
MANURE, 

New  Zealand  Dept.  of  Agriculture,  Christchur 
For  primary  bibliographic  entry  see  Field  05D 
W71-13792 


SUBSURFACE  WASTE  DISPOSAL  BY  MI 
OF  WELLS-A  SELECTIVE  ANNOT4 
BIBLIOGRAPHY, 

Geological  Survey,  Washington,  D.C. 
D.  R.  Rima,  E.  B.  Chase,  and  B.  M.  Myers. 
Available   from   the   Sup   Doc  GPO  Wash, 
20402-$  1.50.     geological     Survey    Water-S 
Paper  2020,  1971.  305  p,  692  ref. 

Descriptors:  *  Injection  wells,  *  Injection, 
water  disposal,  'Industrial  wastes,  'Brine  dis| 
♦Radioactive  waste  disposal,  *Bibliogra| 
Waste  disposal.  Wastes,  United  States,  Fc 
countries,  Groundwater  movement,  Hydrod) 
ics,  Hydrogeology,  Documentation,  Geocherr 
Rock  properties,  Fluid  mechanics. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 
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ntifiers:  'Waste  migration,  *Subsurface  waste 
rage,  'Fluid  waste,  'Environmental  effects. 

s  bibliography  of  692  selective  references  on 
te  disposal  through  wells  is  intended  as  a  source 
ument  for  both  scientific  and  waste-manage- 
it  needs.  It  was  stimulated  by  the  increasing 
iber  of  injection  wells  being  used  by  industry 
e  Congress  passed  the  CleanStreams  Act  of 
6,  which  restricts  discharge  of  waste  into  sur- 
waters;  and  by  the  need  for  pertinent  informa- 
on  the  environmental  effect  of  waste  injection, 
icularly  the  exotic  and  complex  components  of 
e  industrial  wastes.  The  bibliography  brings 
ther  abstracts  with  citations  that  pertain  to  ( 1 ) 
injection  technology  of  the  oil  industry  in  col- 
ng,  handling,  treating,  and  injecting  waste 
:rs  into  the  subsurface;  (2)  research  studies  on 
disposal  of  radioactive  wastes  that  emphasize 
interaction  of  radioactive  materials  with  the 
ral  environment,  and  thus  have  direct  applica- 
to  the  problems  of  predicting  and  monitoring 
wst-injection  movement  of  waste  waters;  and 
case  histories  of  various  industries  that  are 
!  injection  wells.  The  bibliography  is  arranged 
ibetically  by  author  and  has  separate  geo- 
liic  (United  States  and  foreign)  and  subject  in- 
s.(Lang-USGS) 
-13909 


Water  Treatment  and 
Quality  Alteration 

JS  REMOVAL  BY  CHEMICAL  COAGULA- 

I, 

essee  Univ.,  Knoxville. 

rimary  bibliographic  entry  see  Field  05D 

13146 


ERWORKS  AND  SEWAGE  DISPOSAL. 

rimary  bibliographic  entry  see  Field  06E 
13177 


IOPHICATION  IN  RELATION  TO  WATER 
LIES, 

i  Inst,  of  Tech.  (England) 

Bellinger. 

al  of  the  Society  for  Water  Treatment  and  Ex- 

tion,  Vol  19,  Part  4,  p  400-409,  1970.  1  fig,  3 

1  ref,  discussion. 

iptors:  *Eutrophication,  'Water  supply, 
pollution  effects,  Nutrients,  Reservoir 
ion,  Water  reuse,  Potable  water,  Algae, 
nt  requirements,  Cyanophyta,  Chla- 
nonas. 

iers:  'United  Kingdom,  Esthwaite  Water 
ind),  Lake  Windermere  (England),  Great 
England),  Algal  growth. 

reasteot   increases  in   eutrophication   have 
place  in  Britian  since  1910  and  are  corre- 
'ith  population  growth.  Dissolved  solids  and 
late  concentrations  have  also  increased  sig- 
tly  coupled  with  biological  productivity - 
ilgae    the    main    offenders.    Removal    of 
its  by  various  sewage  treatment  processes 
not  be  low  enough  to  prevent  algal  growth, 
ifficiently    low    to    slow    down    artificial 
Incation.  The  effects  of  eutrophication  and 
uent  diatom  growths  and  blue-green  algae 
Jroblems  in  waterworks  and  unpleasant  ol- 
responses   to   potable   water   as   well    as 
oic  conditions  deleterious  to  water  supplies, 
air  management  should  provide  at  the  outlet 
for  a  number  of  abstraction  points  at  dif- 
lepths  to  permit  use  of  the  best  quality  water 
le.   Control   of  the   thermocline   level   by 
g,  thus  increasing  the  depth  of  the  epilim- 
ould  provide  a  greater  depth  of  better  quali- 
:r.  Inasmuch  as  algae  is  light  dependent, 
meeting  to  exclude  light  and  increasing  tur- 
'y  pumping  and  jetting  would  reduce  light 
tion.  It  seems  certain  that  more  and  more 
iters  will  have  to  be  reused  and  that  waste- 


water should  be  considered  as  an  integral  part  of 
W7  M  3°in8  5  reSOurces-  <  JonesWisconsin ) 


CHLORINATION      OF      ODORANTS      FROM 
ALGAL  BLOOMS,  "vwm 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sanitary  En- 
gineering Lab. 

M.  Rebhun,  M.  A.  Fox,  and  J.  B.  Sless. 
Journal  American  Water  Works  Association,  Vol 
63,  No  4,  p  219-224,  1971.  8  fig,  7  tab,  17  ref. 

Descriptors:      'Water      quality,      'Chlorination, 
Water  quality  control,  'Odor,  Algae,  Eutrophica- 
tion, Taste,  Reservoirs,  Seasonal,  Actinomycetes 
Cyanophyta,  Plankton,  On-site  tests,  Laboratory 

Identifiers.  'Israel,  'Lake  Kinneret  (Israel) 
Peridimum  westi,  Oscillatoria  prolifica,  Threshold 
odor  number. 

The  water  supplies  distributed  by  Israel's  National 
Water  Carrier  frequently  develop  taste  and  odor 
problems.  A  study  was  conducted  to  determine  the 
relationships  between  the  planktonic  alga  Peridini- 
um  westi  and  the  benthonic  alga  Oscillatoria  to  iso- 
late the  characterize  the  odorants  and  to  determine 
whether  a  quantitative  relationship  exists  between 
odor  and  chlorination  levels.  Field  tests  evaluated 
interrelationships  between  algal  numbers  and  spe- 
cies composition,  and  threshold  odor  number  and 
chlorine  demand.  Odorants  produced  by  Peridini- 
um  and  Oscillatoria  were  concentrated  and  col- 
lected for  characterization  and  quantitative  analy- 
sis of  effect  of  chlorination  on  threshold  odor 
number  in  the  laboratory.  Fluctuations  in  levels  of 
algal  numbers,  chlorine  demand,  and  threshold 
odor  number  of  reservoir  water  were  seasonal  and 
interrelated.  Chlorine  demand  was  exerted  by  sub- 
stances in  solution  and  not  by  algal  cells  at  normal 
concentrations.  Odor  control  caused  by  Peridinum 
was  dependent  on  proper  chlorination  of  free 
residual.  Earthly  odors  caused  by  Oscillatoria  could 
not  be  completely  removed  by  chlorination;  the 
level  of  odor  reduction  was  linearly  dependent  on 
initial  odor  level.  A  method  of  collecting  odorants 
from  laboratory  cultures  of  aquatic  organisms  was 
developed.  (Jones-Wisconsin) 
W71-13187 


EVALUATION  OF  THE  HYPOIODOUS  IODINE 
TABLET, 

Naval     Medicai     Field     Research     Lab.,     Camp 

Lejeune,  N.C. 

Ned  S.  Hurst  and  P.  L.  Schwartz. 

Available  from  the  National  Technical  Information 

Service  as  AD-723  561 ,  $3.00  in  paper  copy,  $0.95 

in  microfiche,  volume  21,  No  7,  April  1971    lip  4 

tab,4ref.MF12.524.007-8007Bx8I.10. 

Descriptors:  'Water  purification,  'Pesticides,  Bac- 
tericides, Taste,   Preservation,  Aging  (Physical), 
Solubility,  'Water  treatment.  Potable  water. 
Identifiers:  'Iodine  compounds,  Survival  kits. 

The  feasibility  was  investigated  of  utilizing 
hypoiodous  acid  tablets  (HOI)  as  an  agent  for 
microbial  decontamination  of  water.  Results  are 
presented  of  studies  of  the  palatability,  disinfectant 
capability  and  iodine  content  of  the  HOI  tablets 
stored  at  4C,  ambient  conditions,  and  29C  with  a 
relative  humidity  of  approximately  85%.  Tablets 
stored  at  29C  with  a  relative  humidity  of  approxi- 
mately 85%  turned  yellowish-green,  and  the  time 
required  for  a  tablet  to  dissolve  was  increased. 
Storage  conditions  influenced  the  iodine  content, 
coloration  and  solubility  of  the  HOI  tablets 
W71-13372 


REPORT  ON  OPERATIONS  CONTROL 
CENTER  FOR  THE  WATER  UTILITY  DEPART- 
MENT OF  THE  CITY  OF  DALLAS,  TEXAS. 

Black  and  Veatch  Consulting  Engineers,  Kansas 
City,  Mo. 

February  20,  1 969.  80  p,  3  fig,  1  tab. 


Descriptors:  'Automation,  'Automatic  control, 
'Remote  control,  'Electronic  equipment,  'Super- 
visory control,  Data  transmission,  Telemetry,  Con- 
trol systems,  Mechanical  control,  Model  studies, 
Distribution  systems,  Monitoring,  Digital  compu- 
ters, Treatment  facilities,  Pumping  plants,  Instru- 
mentation, Texas. 
Identifiers:  'Dallas,  Operations  control  center. 

Improvements  were  studied  in  the  operation  of  the 
water  supply  and  distribution  system  and  the  waste 
water  system  of  Dallas.  Suggestions  are  presented 
for  expanding  the  existing  telemetering  system  and 
the  few  existing  supervisory  control  systems  to 
establish  a  Central  Operations  Control  Center.  Su- 
pervisory control  and  data  handling  equipment  is 
recommended  for  adaption  at  the  earliest  possible 
date  to  a  control  system  employing  a  digital  com- 
puter. The  estimated  cost  of  supervisory  control 
and  electrical  equipment,  together  with  valves  and 
piping  is  approximately  two  million  dollars.  Addi- 
tional costs  would  be  involved  if  sewage  treatment 
plants,  lift  stations  and  pumping  stations  are  tied 
into  the  Operations  Control  Center.  More  efficient 
operation  of  the  water  distribution  system  and  the 
development  of  improved  and  expanded  data  han- 
dling and  processing  appear  to  be  the  principal 
reasons  for  the  recommendations.  Operating  costs 
can  be  reduced  by  converting  attended  pumping 
stations  to  an  unattended  status.  (Poertner) 
W71-13567 


WATER  CUSTOMERS,  CRITERIA,  AND 
COSTS, 

American  Water  Works  Association,  Garden  City, 

R.  J.  Faust. 

In:  Proceedings  of  the  Eleventh  Sanitary  Engineer- 
ing Conference,  February  5-6,  1969,  Urbana,  Il- 
linois, Illinois  Dept  of  Public  Health  and  University 
of  Illinois,  Urbana,  Dept  of  Civil  Engineering,  p  1- 
8, 1  tab,  3  ref. 

Descriptors:  'Water  costs,  'Water  supply,  'Stan- 
dards, 'Water  pollution,  'Water  quality  Public 
health. 

Identifiers:  History  of  water  standards,  U.  S.  Public 
Health  Service. 

The  demand  for  clean,  safe  water  has  a  long  history 
of  battles  fought  to  convince  the  public  and  city  of- 
ficials of  the  values  of  financial  support  to  meet  the 
standards  of  quality  water.  The  low  standards  of  the 
early  nineteenth  century  have  evolved  to  the  U  S 
Public  Health  Service's  'Drinking  Water  Standards' 
which  serve  as  the  minimum  for  all  public  water 
supplies.  While  adequate  for  public  health,  these 
standards  say  little  about  such  criteria  as  taste,  tur- 
bidity, color,  radiological  standards,  corroveness, 
and  hardness.  To  remedy  this  the  American  Water 
Works  Association  has  approved  'Quality  Goals  for 
Potable  Water.'  The  cost  of  meeting  these  goals  is 
still  a  great  factor  which  varies  with  the  chemical 
constituents  of  the  current  supply  and  the  pollution 
control  of  the  raw  water  source  and  is  estimated  at 
from  0  to  20  cents  per  month  per  person  over  a  20- 
year  period.  (Wade-Wisconsin) 
W71-13650 


THE      PUBLIC      WATER 


FLUORINE      AND 
SUPPLY, 

A.  Wolman. 

In:  Water,  Health  and  Society,  Indiana  Universitv 

Press.  1969,  p  69-73.  11  ref. 

Descriptors:  'Fluorine,  'Water,  'Water  treatment 
'Water  supply,  Public  health,  Epidemiology. 
Identifiers:    'Fluorination,    'Dental    care,    Public 
water. 

Fluorination  of  water  prevents  certain  dental  caries 
in  certain  age  groups.  However,  an  excess  of 
fluoride  in  the  water  causes  chronic  dental  fluoro- 
sis, i.e.,  mottled  enamel.  The  water  purveyor  must 
decide  whether  he  is  running  a  serious  risk  of  caus- 
ing damage  when  he  uses  the  public  water  supply  to 
introduce  fluoride  (in  amounts  of  1 .0  or  more  parts 
per  million)  to  bring  beneficial  results  to  a  few  age 
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groups.  This  article  suggests  some  considerations  in 
this  area  of  discussion.  1 .  The  water  supply  officer 
must  remain  open  and  responsive  to  evidence  from 
the  professional  health  officer,  physician,  and 
dentist.  2.  The  addition  of  fluoride  to  the  public 
water  supply  is  wasteful  since  all  the  water  is 
treated,  but  only  about  10%  of  the  water  is  in- 
gested. 3.  There  are  problems  of  control  of  dosage. 
4.  While  fluoride  is  helpful  to  some  age  groups, 
there  is  not  sufficient  evidence  that  it  is  not  harmful 
to  other  age  groups.  The  article  suggests  that 
epidemiological  studies  are  needed  to  prove  the 
safety  of  low  flourination  as  it  relates  to  other 
aspects  of  community  health.  (Strachan-Chicago) 
W71-13885 


CONCEPTS  OF  POLICY  IN  THE  FORMULA- 
TION OF  SO-CALLED  STANDARDS  OF 
HEALTH  AND  SOCIETY, 

A.  Wolman. 

In:  Water,  Health  and  Society,  Indiana  University 

Press,  1969,  p  123-129.  1  ref. 

Descriptors:  *Public  health,  *Safety,  Formulation, 
•Decision  making,  *Planning,  *Standards,  ♦Radia- 
tion, Safety  factors,  Water  pollution  control. 
Identifiers:  Policy  making,  'Radiation  control. 

The  evolution  of  radiation  standards  is  discussed  in 
reference  to  the  standardization  of  public  health 
and  safety  standards.  Brief  generalizations  are 
made  in  reference  to  two  questions  posed  by  the 
staff  of  the  Joint  Congressional  Committee  on 
Atomic  Energy.  1.  What  have  been  the  typical 
practices  in  public  health  in  developing  protection 
criteria,  with  particular  reference  to  benefits,  risks, 
and  costs  in  the  broadest  social  and  economic 
sense.  2.  How  do  common  arguments  applied  to 
radiation  hazard  appear  if  applied  to  historically 
more  familiar  hazards.  The  two  questions  deal  with 
the  evolution  of  standards  in  the  fields  of  health 
and  safety,  other  than  standards  pertaining  specifi- 
cally to  radiation  control.  The  lessons  of  the  past  in 
general  health  and  safety  practices  are  charac- 
terized by  continual  revisions,  by  consistently  giv- 
ing the  public  the  benefit  of  the  doubt,  by  an  ever 
narrowing  gap  between  knowledge  and  application, 
by  qualitative  assessments  of  hazard,  and  by  objec- 
tives calling  for  the  elimination  of  fatalities  due  to 
disease.  The  radiation  field  is  confronted  with  the 
same  decisions  and  problems  which  have  already 
confronted  the  field  of  public  health,  while  at  the 
same  time,  being  greatly  complicated  by  the  biolog- 
ic effects  which  must  be  considered.  The  author 
maintains  that  the  day  of  'handbook  rule'  for  mea- 
suring the  hazard  of  radiation  is  a  long  way  off. 
Consequently,  one  must  necessarily  act  with 
limited  knowledge  and  the  guiding  principle  must 
be  the  maximum  protection  of  people.  (Strachan- 
Chicago) 
W71-13887 


CHANGING  PUBLIC  HEALTH  PRACTICES 
AND  PROBLEMS, 

A.  Wolman. 

In:  Water,  Health  and  Society,  Indiana  University 

Press.  1969,  p  305-3 15.  1  tab. 

Descriptors:  *Public  health,  *Planning,  •Investiga- 
tions, *Maintenance,  'Future  planning  (Pro- 
jected), 'Governments,  Federal  government,  State 
governments,  Local  governments,  Minnesota,  Mas- 
sachusetts, Maryland. 

Identifiers:  'Public  health  programs,  'Future 
public  health  programs,  'Allocation,  Voluntary  as- 
sociations. 

The  future  of  public  health  programs  is  discussed  in 
terms  of  investigations  in  this  area  made  by  various 
local  governments  (Minnesota,  Massachusetts,  and 
Maryland),  by  the  Federal  government,  and  by 
voluntary  associations.  Seven  general  statements 
are  made.  The  author  suggests  that  these  state- 
ments be  considered  in  future  planning  of  health 
programs.  ( 1 )  The  field  of  public  health  is  expand- 
ing beyond  concern  solely  with  communicable  dis- 
eases and  community   sanitation.   (2)  The  more 


familiar  public  health  programs  must  be  continued. 
(3)  Causes  of  death  have  changed  and  they  de- 
mand new  techniques,  a  wider  base,  more  money, 
and  more  concern.  (4)  The  maintenance  of  mental 
and  physical  health  should  be  awarded  more  con- 
cern. (5)  Facilities  for  hospitalization  and  medical 
care  of  all  kinds  should  be  increased.  (6)  More 
trained  personnel  are  needed.  (7)  More  money  will 
be  needed  for  these  programs,  resulting  in  in- 
creased intrusion  by  State  and  Federal  govern- 
ments into  the  field  of  local  health.  (Strachan- 
Chicago) 
W71-13890 


MINERAL  TASTE  AND  THE  POTABILITY  OF 
DOMESTIC  WATER, 

California  Univ.,  Berkeley. 

W.  H.  Bruvold. 

Water   Research,   Vol   4,   p   331-340,   November 

1969.  2  fig,  10  tab,  10  ref. 

Descriptors:  'Domestic  water,  'Potable  water, 
'Taste,  Water  quality,  Water  quality  control,  Stan- 
dards, California. 

Identifiers:  'Mineral  taste,  Taste  quality,  Mineral 
content. 

The  relation  between  mineral  content  and  the 
general  taste  quality  of  water  is  described.  Con- 
sumers from  11  selected  California  communities 
evaluated  the  taste  of  the  local  water  by  completing 
specially  constructed  attitude  scales.  Taste  panel 
members  evaluated  the  taste  of  the  same  1 1  waters 
using  specially  constructed  rating  scales.  Total 
mineral  content  in  the  water  ranged  from  50  to 
2250  mg/1.  Results  from  both  consumer  and  panel 
work  showed  an  inverse  linear  relation  between 
taste  quality  and  total  mineral  content.  The  impli- 
cations of  these  results  for  establishing  standards 
limiting  mineral  content  in  domestic  water  were 
discussed.  (Strachan-Chicago) 
W71-13892 


SANITARIANS  AND  WATER  AND  WASTE- 
WATER TREATMENT  FACILITY  OPERA- 
TORS. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13954 
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LITTER  CONTROL  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13134 


WATERCRAFT   POLLUTION   CONTROL  ACT 
OF  1970. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13148 


WATER  RESOURCES  COMMISSION. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13155 


THE    LAND    AND    WATER    CONSERVATION 
AND  RECLAMATION  ACT. 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-13160 


WATERWORKS  AND  SEWAGE  DISPOSAL. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-13177 


CHLORINATION      OF      ODORANTS      FROM 
ALGAL  BLOOMS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sanitary  En- 
gineering Lab. 

For  primary  bibliographic  entry  see  Field  05F. 
W71-13I87 


THE  ECONOMICS  OF  CLEAN  WATER. 

Senate,  Washington,  DC.  Committee  on  Pi 
Works. 

Summary  Report,  U.S.  Department  of  the  Inte 
Federal  Water  Pollution  Control  Administm 
91st  Cong,  2d  Sess,  March  1970  20  p,  2  fig,  16 

Descriptors:  'Federal  government,  'Treati 
facilities,  'Water  pollution  control,  'Invetta 
Water  quality  control,  Government  finance, 
mated  costs,  Water  pollution,  Pollution  abates 
Financing,  Financial  feasibility,  Economic  im| 
Economic  prediction,  Financial  analysis,  Muni 
wastes,  Industrial  wastes,  Waste  treatment,  W 
pollution  treatment,  Standards,  State  governm 
Legal  aspects,  Annual  costs,  Captial  costs. 

In  order  to  analyze  the  overall  magnitude  and 
graphical  and  financial  dimensions  of  water  p 
tion  abatement  programs,  this  summary  n 
represents  current  estimates  of  the  invert 
levels  necessary  to  attain  applicable  water  qu 
standards.  The  report  defines  the  rate  of  in 
ment  that  will  close  the  gap  for  municipal  an 
dustrial  waste  treatment  within  a  five-year  pe 
given  the  continued  pertinence  of  present  regn 
ry  and  technological  conditions.  The  repofl 
amines  the  following  subsidiary  issues:  ( 1 )  th 
fluence  of  location  on  unit  investment,  (2) 
status  of  broadly  integrated  regional  waste- 
dling  systems,  (3)  the  incidence  of  recapitaliza 

(4)  the  influence  of  price  levels  on  investment 

(5)  the  changing  patterns  in  the  adjusted  coi 
waste  treatment  facilities.  Although  the  0\ 
level  of  investment  is  rising  steadily,  the  invest 
of  $880  million  in  1969  did  little  more  than  c 
replacement  and  growth  needs  developed  ii 
same  year.  With  the  expected  growth  of  muni 
waste-handling  systems  and  continuing  inflatii 
present  levels,  total  investment  requirement! 
conservatively  amount  to  $10  billion  over  the 
five  years  if  all  existing  deficiencies  are  I 
remedied  and  no  new  deficiencies  are  allowi 
occur.  (Smiljanich-Florida) 

W71-13192 


OIL  POLLUTION  LIABILITY  AND  FINANI 
RESPONSIBILITY. 

Senate,  Washington,  D.C.  Committee  on  P 
Works. 

A  Report  to  the  President  and  to  the  Congress 
the  Secretary  of  Transportation,  April  1 97 1 .  21 

Descriptors:  'Federal  government,  'Remf 
'Damages,  'Water  pollution  sources.  Admin 
tive  decisions,  Water  pollution  control, 
Legislation,  Administrative  agencies,  1 
aspects,  Water  law,  Water  pollution,  Water  pi 
Ships,  Transportation,  Oil  industry,  Drilling 
wastes,  Oil  wells,  Oily  water,  Federal  jurisdk 
Insurance,  Water  quality,  Water  quality  contrc 

Pursuant  to  the  Federal  Water  Pollution  Co 
Act,  this  study  evaluates  and  makes  recommi 
tions  concerning  the  financial  responsibility  o 
sels  and  facilities  in  relation  to  the  cost  of reiw 
discharged  oil  and  the  payment  of  resi 
damages.  Limitation  of  liability  for  vessels  si 
not  now  be  changed,  but  drilling  vessels  shou 
governed  by  the  limits  applicable  to  offshore  I 
ties.  Preemptive  federal  jurisdiction  in  this  ai 
needed.  No  changes  in  liability  limitation 
onshore  and  offshore  facilities  are  now  nei 
The  Administrator  of  the  Environmental  Pr 
tion  Agency  should  prescribe  proof  of  financia 
requirements  that  reflect  the  relative  poll 
potential  of  a  facility.  Insurance  coverage  is  a 
ble,  and  the  scope  of  private  funds  is  expar 
but  new  avenues  must  be  explored  for  assurin 
coverage  of  smaller  facilities.  The  recovei 
damages  should  be  based  on  strict  liabil* 
recovery  is  barred  by  statutory  limitation,  con 
sation  should  be  made  from  a  damage  fund 
third  party  defense  to  strict  liability  shoul 
precluded  where  a  contract  exists  betweei 
owner  and  a  third  party.  (Robinson-Florida) 
W71-13193 
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rER  POLLUTION  CONTROL  LEGISLA- 
S-PART  I. 

te,  Washington,  D.C.  Subcommittee  on  Air 
Water  Pollution. 

ings,  U.S.  Senate,  92d  Cong,  1st  Sess,  March 
6,17,  18,  19,22,23,24,  1971,  part  1.  598  p, 
5, 29  tab,  6  chart,  26  ref,  3  append. 

riptors:  *Water  pollution  control,  *Federal 
-nment,  'Pollution  abatement,  'Legislation, 
r  pollution,  Water  pollution  treatment! 
(ring,  Government  finance,  Administrative' 
:ies.  Administrative  decisions,  Administra- 
Detergents,  Standards,  Water  quality,  Water 
:y  control,  Lakes,  River  basins,  State  govern- 
i.  Waste  water  treatment,  Industrial  wastes, 
ides,  Legal  aspects. 

n  bills  either  amending  the  Federal  Water 
ion  Control  Act  or  presenting  other  proposed 
ition  relating  to  water  pollution  control  are 
lered  in  these  hearings.  Bills  offered  by  Sena- 
uskie  and  the  Administration  present  alterna- 
roposals  for  the  more  efficient  enforcement 
er  quality  standards  under  the  Federal  Water 
ion  Control  Act.  Other  bills  discussed  herein: 
gulate  pollution  from  detergents,  (2)  control 
b  pollution,  (3)  establish  a  national  lake  areas 
i,  (4)  regulate  pesticides,  (5)  provide  manu- 
ing  standards  for  certain  products,  (6)  pro- 
nancial  assistance  for  river-basin  programs, 
ovide  a  higher  penalty  for  violations  of  the 
:  Act,  (8)  prevent  the  deceptive  advertising 
ducts  to  control  pollution,  (9)  amend  the  ap- 
ations  provision  of  the  Federal  Water  Pollu- 
ontrol  Act,  (10)  provide  financial  assistance 
:  construction  of  waste  treatment  facilities, 
stablish  an  Environment  Financing  Authori- 
1(12)  provide  for  lake  pollution  abatement, 
ive  testimony,  comparisons  of  present  and 
ed  legislation,  letters,  and  articles  are  con- 
in  the  report.  (Hart-Florida) 
3194 


R  RESOURCE  MANAGEMENT  IN  THE 
t  POTOMAC  BASIN. 

ite  Commission  on  the  Potomac  River 
Harrisonburg,  Va. 

ite  Commission  on  the  Potomac  River 
Annual  Fall  Public  Meeting,  Harrisonburg 
l,  Nov.  5-6,  1970.  130  p,  3  tab. 

"tors:  *River  basin  commissions,  'Water 
es  development,  *Water  quality  control, 
pollution  control,  Interstate  rivers, 
lieds  (Basins),  Standards,  Maryland,  Waste 
I,  Waste  water  treatment,  Sediment  control, 
rainage,  Virginia,  Municipal  wastes,  Indus- 
stes,  Farm  wastes,  West  Virginia,  Legisla- 
iministration,  Pennsylvania,  Grants,  Treat- 
cilities,  Federal  government,  State  govern- 
ors: *Upper  Potomac  River  Basin, 
ac  River. 

gress  of  the  water  quality  management  pro- 
ithin  the  Potomac  River  Basin  is  outlined  in 
>rt  The  Federal  Water  Quality  Administra- 
ograms  concerning  waste  treatment  plants, 
planning,  and  stream  monitoring  are 
•  Recent  Maryland  legislation  has  given  rise 
i  county  comprehensive  water,  sewerage, 
i  wastes  plan;  (2)  municipal  sewage  plant 
3)  an  operator's  training  and  certification 
;  and  (4)  new  powers  for  the  Department 
sr  Resources.  The  Pennsylvania  Clean 
Act  was  amended  to  provide  for:  ( 1 )  up- 
water  quality  and  pollution  control  pro- 
id  powers,  and  (2)  new  water  quality  stan- 
r  interstate  rivers.  Virginia  has  promul- 
w  water  quality  standards  and  established  a 
■adation  policy,  a  regional-planning  pro- 
id  a  fish-kill  policy.  New  Virginia  legisla- 
created  a  mandatory  certification  program 
perators  of  water  and  waste  water  works, 
tors'  training  program,  and  a  construction- 
>gram  for  treatment  facilities.  The  progress 


of  West  Virginia  is  presented  in  terms  of  specific 
streams  and  their  pollution  problems  and  domestic 
and  industrial  waste  treatment.  Acid  mine  drainage 
is  also  discussed.  The  report  concludes  with  several 
topical  papers  on  such  topics  as  erosion  and  sedi- 
Florida0"1™1  and  water  resources  planning.  (Rees- 
W71-13195 


REGULATIONS         AND         REQUIREMENTS 
(DISCHARGE  OF  WASTES). 

Virginia  State  Water  Control  Board,  Richmond 
For  primary  bibliographic  entry  see  Field  06E. 
W7 1-131 96 


ELEMENTS  OF  LIABILITY. 

American  Law  Inst 

For  primary  bibliographic  entry  see  Field  06E. 


SEWAGE  AND  INDUSTRIAL  WASTE  TREAT- 
MENT REQUEREMENTS  AND  EFFLUENT 
CRITERIA. 

Illinois  Dept.  of  Public  Health,  Springfield.  Sanitary 

Water  Board. 

For  primary  bibliographic  entry  see  Field  06E 

W71-13198 


MERCURY  REGULATIONS. 

Illinois  Pollution  Control  Board,  Springfield. 
For  primary  bibliographic  entry  see  Field  06E 
W71-13199 


WATER  QUALITY  STANDARDS:  INTRASTATE 
WATERS  EXCLUSIVE  OF  INTERSTATE 
WATERS. 

Illinois  Sanitary  Water  Board,  Springfield. 

Rules  and  Regulations  SWB-14,  March,  1968.  8  p 
1  map. 

Descriptors:  'Illinois,  'Standards,  'Water  quality 
control,  'Regulation,  Pollution  abatement, 
Governments,  State  jurisdiction,  Administrative 
agencies,  Water  pollution,  Water  quality,  Legal 
aspects,  Waste  treatment,  Waste  disposal,  Wastes 
Waste  water  disposal,  Public  health,  Permits! 
Adoption  of  practices,  Administrative  decisions, 
Water  utilization. 

The  policy  of  Illinois  is  to  maintain  reasonable  stan- 
dards of  purity  for  the  waters  of  the  state  consistent 
with  their  use  for  domestic  and  industrial  water 
supplies;  the  propagation  of  wildlife,  fish  and 
aquatic  life;  and  for  domestic,  agricultural,  indus- 
trial, recreational,  and  other  legitimate  uses.  The 
discharge  of  any  waste  is  prohibited  unless  such 
waste  has  been  treated  to  prevent  the  pollution  of 
receiving  waters.  The  water  quality  standards 
herein  prescribed  are  deemed  necessary  to 
safeguard  waters  for  designated  public  purposes. 
Violation  of  these  standards  shall  be  considered  an 
indication  that  polluted  condition  exists  and  will, 
therefore,  be  subject  to  abatement.  Specific  water 
quality  criteria  are  established  for  the  following 
public  uses:  (1)  public  water  supply  and  food 
processing;  (2)  aquatic  life  sectors;  (3)  recreation 
sectors;  and  (4)  agriculture  or  stock  watering. 
Minimum  criteria  applicable  to  all  waters  are  set 
forth.  An  explicit  implementation  and  enforcement 
plan  is  herein  detailed.  (Horwitz-Florida) 
W7 1-1 3200 


POLLUTION:  AN  INTERNATIONAL  PROBLEM 
NEEDING  INTERNATIONAL  SOLUTION, 

Supreme  Court,  Washington,  D.C. 

W.  O.  Douglas. 

Texas  International  Law  Journal,  Vol  7,  No  1   p  1- 

3,  Summer  1971.  3  p. 

Descriptors:  'Water  pollution  control,  'Estuaries, 
'Pollution  abatement,  'International  law,  Interna- 
tional waters,   Water  pollution  sources,   Interna- 


tional commissions,  Estuarine  environment, 
Oceans,  Aquatic  habitats,  Foreign  countries, 
Governments,  Jurisdiction,  Water  pollution,  Ther- 
mal pollution,  Oil,  Dredging,  Pesticides,  DDT 
Sewage  effluents,  Industry,  Legislation,  Legal 
aspects,  United  Nations,  Non-structural  alterna- 
tives. 

The  biosphere  is  unitary  despite  our  jurisdictional 
entities.  Pollution  controls  must  therefore  be  inter- 
national. Estuaries,  upon  which  most  marine  life 
are  dependant  during  some  part  of  their  cycle  are 
being  destroyed  by  dredge  and  fill  operations, 
creating  irretrievable  damage.  Pesticides  are  also 
creating  water  pollution  problems,  along  with  ther- 
mal pollution,  oil  spillages,  and  sewage  effluents. 
The  largest  contributors  to  ocean  pollution,  as  well 
as  to  air  pollution,  are  the  industrialized  nations, 
which  are  increasing  in  number.  International  con- 
trols should  take  effect  through  United  Nations 
Conventions  and  some  degree  of  federalism. 
Canada's  Artie  Waters  Prevention  Act  may  be  sug- 
gestive of  the  law  the  world  needs  to  safeguard 
estuaries  and  oceans  from  the  almost  certain 
degradation  they  face  under  present  pressures 
(Smiljanich-Florida) 
W71-13201 


REPORT  ON  THE  FRAMEWORK  STUDY. 

Nebraska  Soil  and  Water  Conservation  Commis- 
sion, Lincoln. 

For  primary  bibliographic  entry  see  Field  06E 
W7I-13202 


MULTILATERAL     AP- 
ENVIRONMENTAL 


UNILATERAL     AND 
PROACHES  TO 

PROBLEMS, 

J.  B.  Yates. 

University  of  Toronto  Law  Journal,  Vol  21   No  2  o 

182-192,1971.  11  p,  43  ref. 

Descriptors:  'Water  pollution  control,  'Interna- 
tional law,  'International  waters,  'Oil  industry,  Oil, 
International  commissions,  Water  pollution,  Water 
pollution  effects,  Water  pollution  sources.  Water 
quality,  Oceans,  Foreign  waters,  Law  of  the  sea, 
Foreign  countries,  Governments,  Disasters,  Ac- 
cidents, Legal  aspects,  Regime,  Non-structural  al- 
ternatives, Environmental  sanitation. 

Despite  current  concern  over  pollution  and  the  en- 
vironmental crisis,  it  is  obvious  that  little  is  known 
about  pollution  and  its  ultimate  effects.  When  suffi- 
cient scientific  and  technical  knowledge  is  availa- 
ble, jurists  will  have  the  task  of  providing  legal 
safeguards    from    pollution.    In    providing    these 
safeguards,   a  crucial  distinction   must   be   made 
between  pollution  resulting  from  disasters  and  ac- 
cumulated pollution.   Little  difficulty  is  encoun- 
tered in  obtaining  compensation  for  pollution  dis- 
asters.  For  example,  the   International   Maritime 
Consultative  Organization  has  agreed  upon  strict, 
but  limited,  liability  for  disasters  such  as  the  Torrey 
Canyon.  Ecological  deterioration  of  the  biosphere, 
however,  is  more  difficult  to  control.   No  com- 
prehensive program  to  prevent  gradual  accumula- 
tions of  harmful  substances  in  the  oceans  has  been 
developed.  A  high  degree  of  resource  management 
is  necessary  to  achieve  this  type  of  pollution  con- 
trol. Some  pollution  situations  are  best  handled  na- 
tionally, while  for  others  a  multilateral  approach  is 
best.  An  international  anti-pollution  agency  might 
handle   these   multilateral   actions.    Furthermore, 
since  consumers  must  ultimately  bear  the  costs  of 
pollution  compensation  through  higher  prices,  a 
form  of  enterprise  liability  should  be  develoDed 
(Hart-Florida)  y     ' 

W71-13203 


INTERNATIONAL  LAW  AND  POLLUTION  OF 
INTERNATIONAL  RIVERS  AND  LAKES, 

C.  B.  Bourne. 

University  of  Toronto  Law  Journal,  Vol  21   No  2  d 

193-202,1971.  1  Op,  22  ref. 
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Field  05-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


Descriptors:  *  International  law,  *  International 
commissions,  'Pollution  abatement,  'International 
waters,  Foreign  countries,  Foreign  waters,  Water 
treatment,  Water  pollution  control,  Water  pollu- 
tion sources,  Water  pollution,  Water  quality,  Water 
quality  control,  Legal  aspects,  Judicial  decisions, 
Non-structural  alternatives. 

Although  a  considerable  controversy  exists  over 
the  available  quantity  of  clean  water,  there  is  ac- 
tually no  shortage  of  fresh  water  on  earth.  The  real 
problem  is  providing  high  quality  water  at  a 
reasonable  cost.  The  law  governing  water  quality  in 
international  rivers  and  lakes  is  generally  the  doc- 
trine of  equitable  utilization.  This  doctrine  has  in- 
ternational support  under  the  Helsinki  Rules  of 
1966.  Under  the  equitable  utilization  principle, 
each  basin  state  is  entitled  to  a  reasonable  and 
equitable  share  in  the  beneficial  uses  of  water  in  an 
international  drainage  basin.  Thus,  the  doctrine 
utilizes  a  reasonable  man  test.  A  state  is  liable  for 
altering  water  quality  only  if  substantial  injury 
results  and  the  polluting  use  is  not  within  its 
reasonable  and  equitable  share  of  beneficial  water 
use.  A  state  must  only  take  reasonable  measure  to 
abate  existing  pollution.  To  date,  adjudication  has 
been  unsuccessful  in  resolving  conflicts  over  the 
pollution  of  international  waters.  Cooperative  stu- 
dies, conferences,  and  commissions  such  as  the 
United  States-Canada  International  Joint  Commis- 
sion might  more  readily  resolve  international  water 
quality  conflicts.  Basins  must  be  managed  on  an  in- 
dividual basis,  however,  because  pollution  abate- 
ment objectives  may  not  apply  to  several  basins. 
W71-13204 


THE  FREEDOM  OF  THE  SEAS:  A  LICENSE  TO 
POLLUTE, 

L.  H.  J.  Legault. 

University  of  Toronto  Law  Journal,  Vol  21,  No  2,  p 
211-221  (1971).  11  p. 

Descriptors:  'International  law,  'International 
waters,  'Water  pollution  control,  'Law  of  the  sea, 
Foreign  countries,  Ships,  Oceans,  Coasts,  Oil,  Oil 
industry,  Pollutants,  Water  pollution  sources, 
Water  pollution  effects,  Admiralty,  Governments, 
Non-structural  alternatives. 
Identifiers:  'International  conferences. 

Man  has  begun  to  realize  that  the  oceans  cannot  be 
indiscriminately  used  as  a  dumping  ground.  The  ex- 
isting law  of  the  sea,  however,  inhibits  marine  pol- 
lution control.  On  the  high  seas  only  the  flag  state 
has  jurisdiction  over  a  vessel.  Coastal  states  have 
only  limited  jurisdiction  over  vessels  in  their  terri- 
torial waters.  International  conventions  have  at- 
tempted to  control  marine  pollution.  The  1954 
London  convention  prohibited  intentional 
discharges  of  oil  within  50  miles  of  land.  In  1962, 
the  International  Maritine  Consultative  Organiza- 
tion (IMCO)  extended  the  prohibition  to  100 
miles.  Nevertheless,  effective  enforcement 
procedures  were  not  established.  A  1970  IMCO 
conference  strengthened  pollution  control  by  per- 
mitting coastal  states  to  take  reasonable  action  to 
prevent  the  pollution  of  their  shores.  Moreover,  the 
1967  Brussels  conference  imposed  strict,  but 
limited,  liability  for  oil  discharges  by  vessels.  From 
the  Canadian  viewpoint,  both  conventions  are  in- 
adequate because  they  are  restricted  to  oil 
discharges  and  are  only  remedial.  Effective  mea- 
sures are  needed  to  control  marine  pollution.  These 
measures  must  embody  the  principles  that  reasona- 
ble extra-territorial  action  may  be  taken  for  en- 
vironmental protection,  and  that  the  passage  of  a 
vessel  which  threatens  the  environment  is  not  in- 
nocent under  international  law.  (Hart-Florida) 
W7I    13205 


INTERNATIONAL  CONVENTION  FOR  THE 
PREVENTION  OF  POLLUTION  OF  THE  SEA 
BV  OIL,  1954,  BETWEEN  THE  UNITED 
STATES  OF  AMERICA  AND  OTHER  GOVERN- 


MENTS. 

In:  Treaties  and  Other  International  Agreements  on 
Oceanographic  Resources,  Fisheries,  and  Wildlife 
to  which  the  United  States  is  a  Party,  Senate  Com- 
mittee on  Commerce,  91st  Congress,  2d  Session, 
Committee  Print,  December  1970,  p  92-121.  30  p, 
3  append. 

Descriptors:  'Treaties,  'Oil,  'Water  pollution, 
'Ships,  International  law,  Water  pollution  sources, 
Pollution  abatement,  Pollutants,  International 
waters,  Oily  water,  Oil  wastes,  Oceans,  Sea  water, 
Waste  disposal,  Waste  dumps,  Waste  water  (Pollu- 
tion), Disposal,  Foreign  countries,  United  States, 
Legislation,  Harbors,  Legal  aspects,  Adjudication 
procedure. 

In  order  to  prevent  sea  pollution  by  oil  discharged 
from  ships,  this  international  convention  was 
ratified  by  the  United  States,  and  is  set  forth  herein, 
with  amendments  and  reservations.  Subject  to  cer- 
tain exceptions,  discharge  of  oil  from  any  tanker 
within  specified  prohibited  zones  shall  be  unlawful. 
Any  discharge  of  oily  ballast  water  or  tank 
washings  from  any  ship  not  a  tanker  shall  be  made 
as  far  as  practicable  from  land.  Oil  discharge  from 
such  a  ship  shall  not  be  prohibited  when  the  ship  is 
proceeding  to  a  port  not  providing  reception  facili- 
ties. Penalties  for  unlawful  discharges  shall  be  com- 
mensurate with  those  which  would  have  been  im- 
posed if  the  discharge  had  been  into  territorial 
waters.  Ships  registered  by  the  contracting  govern- 
ments shall  be  equipped  to  prevent  the  escape  of 
oil,  and  major  ports  shall  possess  receptacles  for 
oily  residues  from  bilges.  Each  ship  shall  maintain 
an  oil  record  book  containing  daily  information  of 
ship's  activities.  Procedures  for  review  of  disagree- 
ments or  interpretations  are  prescribed,  as  well  as 
procedure  for  enactment  of  amendments.  Appen- 
dixes include  descriptions  of  the  prohibited  zones, 
forms  for  the  oil  record  books,  and  various  sub- 
sequent amendments  to  the  Convention.  (Smil- 
janich-Florida) 
W71-13206 


AMENDMENTS  TO  THE  INTERNATIONAL 
CONVENTION  FOR  THE  PREVENTION  OF 
THE  POLLUTION  OF  THE  SEA  BY  OIL. 

In:  Treaties  and  Other  International  Agreements  on 
Oceanographic  Resources,  Fisheries,  and  Wildlife 
to  which  the  United  States  is  a  Party,  Senate  Com- 
mittee on  Commerce,  91st  Congress,  2d  Session, 
Committee  Print,  December  1970,  p  582-590.  9  p, 
append. 

Descriptors:  'Treaties,  'Oil,  'Water  pollution, 
'Ships,  Water  pollution  sources,  Pollution  abate- 
ment, Pollutants,  International  law,  International 
waters,  Discharge  measurement,  Oily  water, 
Oceans,  Sea  water,  Oil  wastes,  Disposal,  Foreign 
countries.  Waste  disposal,  United  States,  Waste 
water  (Pollution),  Waste  dumps,  Legislation,  Legal 
aspects,  Aquatic  environment. 

Certain  amendments  to  the  International  Conven- 
tion for  the  Prevention  of  the  Pollution  of  the  Sea 
by  Oil  are  herein  set  forth.  Discharge  from  a  non- 
tanker  shall  be  permitted  only  when:  ( 1 )  the  ship  is 
proceeding  en  route,  (2)  the  instantaneous  rate  of 
discharge  of  oil  content  does  not  exceed  specified 
rates,  ( 3 )  the  oil  content  of  the  discharge  is  under  a 
specified  maximum  limit,  and  (4)  the  discharge  is 
made  as  far  as  practicable  from  land.  Oil  discharges 
from  tankers  shall  be  permitted  only  when:  ( 1 )  the 
above  conditions  are  met,  (2)  the  oil  discharged 
does  not  exceed  a  specified  percentage  of  cargo- 
carrying  capacity,  and  (3)  the  tanker  is  more  than 
50  miles  from  land.  Ships  shall  be  so  fitted  as  to 
prevent,  as  far  as  reasonable  and  practicable,  the 
escape  of  oil  into  bilges  not  containing  oily-water 
separators.  Activities  which  must  be  included  in  oil 
record  books  are  amended,  along  with  the  form  for 
such  books.  An  international  conference  on  marine 
pollution  shall  convene  in  1973  for  the  purpose  of 
preparing  a  suitable  international  agreement  for 
placing  restraints  on  the  contamination  of  the  sea, 
land,  and  air  by  ships  and  equipment  operating  in 
the  marine  environment.  (Smiljanich-Florida) 


W71-13207 


FINAL  ACT  OF  THE  INTERNATIONAL  LEI 
CONFERENCE  ON  MARINE  POLLUT 
DAMAGE. 

In:  Treaties  and  Other  International  Agreemem 
Oceanographic  Resources,  Fisheries,  and  Wil 
to  which  the  United  States  is  a  Party,  Senate  C 
mittee  on  Commerce,  91st  Congress,  2d  Sea 
Committee  Print,  December  1 970,  p  59 1  -593. 

Descriptors:  'International  law,  'Water  pollu 
'Damages,  'Organizations,  International  wa 
United  Nations,  Foreign  governments,  Admini 
tive  agencies.  Pollution  abatement,  Aquatic 
vironment,  Oceans,  Legal  aspects,  Treaties, 
Water  pollution  sources,  Water  pollution  conti 

In  this  report  of  the  Final  Act  of  the  Internal 
Legal  conference  on  Marine  Pollution  Dan 
details  are  given  of  the  decision  by  the  1 
Governmental  Maritime  Consultative  Organiz. 
to  convene  an  international  conference  to  con 
the  adoption  of  conventions  on  questions  rel 
to  marine  pollution  damage.  The  governn 
represented  are  listed,  along  with  various  U: 
Nations  agencies  and  non-governmental  orga 
tions  present  at  the  conference.  Officers  ell 
and  committees  established  are  also  listed.  I 
articles  of  proposed  conventions  were  consid 
As  a  result  of  the  deliberations  the  confei 
prepared  and  opened  for  signature  two  coi 
tions:  ( 1 )  the  International  Convention  Relati 
Intervention  on  the  High  Seas  in  Cases  of  Oil  f 
tion  Casualties,  and  (2)  the  International  Coi 
tion  on  Civil  Liability  for  Oil  Pollution  Dan 
(Smiljanich-Florida) 
W71-13208 


INTERNATIONAL  CONVENTION  RELA1 
TO  INTERVENTION  ON  THE  HIGH  SEA 
CASES  OF  OIL  POLLUTION  CASUALTIES 

In:  Treaties  and  Other  International  Agreemer 
Oceanographic  Resources,  Fisheries,  and  Wi 
to  which  the  United  States  is  a  Party,  Senate  i 
mittee  on  Commerce,  91st  Congress,  2d  Se 
Committee  Print,  December  1970,  p  594-60 
p,  append. 

Descriptors:  'Treaties,  'Pollution  abatei 
'Water  pollution,  'Oil,  Disasters,  Water  poll 
sources,  Water  pollution  control,  Abatei 
Foreign  countries,  International  waters,  Int 
tional  law.  Oily  water,  Waste  dumps,  Dis| 
Ships,  Damages,  Accidents,  Compens; 
Legislation,  Negotiations,  Aquatic  environ! 
Legal  aspects,  Adjudication  procedure. 

To  provide  measures  of  an  exceptional  charac 
protect  against  the  grave  consequences  of  mai 
casualties  resulting  in  sea  and  coastal  oil  polli 
the  International  Convention  Relating  to  Inte 
tion  on  the  High  Seas  in  Cases  of  Oil  Poll 
Casualties  is  herein  adopted.  Governments 
take  necessary  measures  on  the  high  se 
prevent  grave  and  imminent  danger  to  their  ( 
from  oil  pollution  resulting  from  a  casualt] 
measures,  however,  may  be  taken  against  wa 
or  other  state-owned  ships  in  non-commerci; 
vice.  Procedures  in  taking  abatement  measur 
elude:  ( 1 )  consultation  with  other  states  affi 
and  with  the  flag  state  of  the  concerned  vesse 
notification  to  those  affected  by  the  mei 
taken;  (3)  in  cases  of  extreme  emergency,  th 
ing  of  immediate  action  without  prior  consul 
and  notification;  and  (4)  the  avoidance  of  an 
to  human  life.  Measures  taken  shall  be  pr 
tionate  to  the  actual  or  threatened  dai 
Damages  caused  by  measures  not  reaso 
necessary  shall  be  compensated  Procedun 
negotiation  of  disagreements,  ratification,  ai 
ment,  and  termination  are  set  forth  In  an  a 
procedures  to  be  followed  where  negotiatioi 
include  the  use  of  conciliation  commissions  a 
bitration.  (Smiljanich-Florida) 
W71-13209 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  05 

Woter  Quality  Control— Group  5G 


rERNATIONAL  CONVENTION  ON  CIVIL 
kBILITY  FOR  OIL  POLLUTION  DAMAGE. 

Treaties  and  Other  International  Agreements  on 
•anographic  Resources,  Fisheries,  and  Wildlife 
vhich  the  United  States  is  a  Party,  Senate  Cora- 
lee  on  Commerce,  91st  Congress,  2d  Session, 
nmittee  Print,  December  1970,  p  604-614.  11 
ppend. 

criptors:  'Treaties,  *Oil,  *  Water  pollution, 
images,  International  law,  Compensation,  Pol- 
>n  abatement,  Water  pollution  sources,  Water 
ution  control,  Pollutants,  Oily  water,  Oil  indus- 
international  waters,  Oceans,  Coasts,  Foreign 
ntries,  Legislation,  Legal  aspects,  Ships, 
losal,  Accidents,  Adjudication  procedure. 

nsure  that  adequate  compensation  is  available 
lersons  suffering  oil  pollution  damage  from 
s,  the  International  Convention  on  Civil  Liabili- 
r  Oil  Pollution  Damage  is  herein  set  forth.  The 
vention  shall  apply  exclusively  to  pollution 
age  occurring  on  the  territory  and  territorial 
jf  a  contracting  state,  and  to  preventive  mea- 
»  taken  to  prevent  or  minimize  such  damage, 
i  certain  exceptions,  the  owner  of  the  responsi- 
hip  shall  be  liable  for  any  oil  pollution  damage. 

or  more  ships  causing  oil  pollution  damage 

be  jointly  and  severally  liable  for  all  damage 
easonably  severable.  Liability  limits  based  on 
tonnage  are  specified,  along  with  the 
edures  for  depositing  funds  to  insure  liability 
ients.  Mandatory  insurance  for  such  damages 
|uired  for  ships  exceeding  a  specified  tonnage. 
>ns  for  compensation  must  be  brought  within 

years  of  the  incident.  Adjudication  shall  be  in 
:s  of  the  affected  state,  whose  judgment  shall 
:cognized  by  the  other  contracting  govern- 
s.  Procedures  for  ratification  and  amendment 
lduded.  Resolutions  annexed  to  the  Conven- 
nclude  a  request  for  establishment  of  an  inter- 
nal compensation  fund,  and  recommendations 
ternational  cooperation  concerning  non-oil 
tants.  (Smiljanich-Florida) 

13210 


RVISION  OF  OIL,  GAS,  AND  NATURAL 
GAS  WELLS. 

rimary  bibliographic  entry  see  Field  06E 

13214 


ID  INDUSTRIAL  WASTES. 

rimary  bibliographic  entry  see  Field  06E 
13222 


kGE  DISPOSAL  AND  WATER  SUPPLY. 

imary  bibliographic  entry  see  Field  06E 
13223 


UTION  CHARGES  INCOME  AND  THE 
S  OF  WATER  QUALITY  MANAGEMENT, 

•tate  Univ.,  Columbus.  Dept.  of  Economics, 
ioyd. 

Resources  Research,  Vol  7,  No  4  p  759- 
ugust  1971.  3  fig,  2  tab,  20  ref. 

ptors:  *Optimum  development  plans,  'Corn- 
model,  'Economic  efficiency,  'Pollutants, 
r  quality  control,  'Low  flow  augmentation! 
ial    costs,    Unit    costs.    Waste    assimilative 

'y 

iers:  'Pareto,  Lange-Lerner,  Potomac 
y,  Lehigh  reservoirs,  Miami  River. 

aper  presented  an  economic  model  to  op- 
the  value  of  a  river's  pollutant  disposal  and 
quality  services.  Various  studies  were 
ed  and  a  hypothetical  case  was  considered  in 
the  relationship  between  pollution  charges 
■  and  capacity  augmentation  costs  when 
•  one  upstream  polluter  and  one  downstream 
beneficiary  was  examined.  The  net  revenue 
>n  was  illustrated  with  several  examples.  A 
on  low  flow  augmentation  provided  empiri- 
dence  on  the  relationships  between  pollu- 


tion, water  quality,  and  low  flow  augmentation  and 
on  the  storage-yield  and  storage  cost  relationships 
Final  evidence  showed  that  the  revenues  from  mar- 
ginal opportunity  cost  pollutant  disposal  fees  would 
exceed  the  costs  of  an  optimal  level  of  flow  aug- 
mentation. (Markell-Cornell) 
W71-13227 
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A  RIVER  AS  A  CHEMICAL  REACTOR, 

Maine  Univ.,  Orono. 

E.  G.  Bobalek,  W.  E.  Daniels,  L.  S.  Dennis,  J.  L. 

Heck,  and  J.  L.  Liu,  etal. 

Available  from  NTIS  As  PB-203  594-Vol  I  PB-203 

595  Vol  II,  PB-203  596  Vol  III,  $3.00  in  paper 

copy,    $0.95     in     microfiche.     Maine     University 

Research   Project   Final   Report,   3   volumes  July 

1971 .  992  p.  OWRR  B-005-ME  (1 ). 

Descriptors:  'Water  quality  control,  'River, 
'Water  pollution  control,  'Estuaries,  'Model  stu- 
dies, Water  chemistry,  Chemical  reactions,  River 
regulation,  Warning  systems,  Monitoring,  Remote 
sensing,  Telemetry,  Hydrologic  cycle,  Self-purifica- 
tion, Ecology,  Data  collections,  Saline  water, 
Maine. 
Identifiers:  'Penobscot  estuary  (Maine). 

This  report  covers  four  years  of  research  on  the 
control  of  the  water  quality  in  a  tidal  estuary 
(Penobscot,  Maine).  Volume  1  of  the  report  con- 
tains a  brief  outline  of  the  work  performed  and  the 
results.  The  pertinent  technical  details  are  con- 
tained in  the  appendices.  Volumes  II  and  III  con- 
tain copies  of  theses  and  publications  prepared  dur- 
ing the  course  of  the  project.  Rivers  and  estuaries 
are  viewed  as  giant  chemical  reactors  within  which 
certain  classes  of  input  materials  are  processed  to 
form  certain  other  materials.  The  system  developed 
was  based  on  the  assumption  that  there  exists  a  sin- 
gle measurable  attribute  that  is  indicative  of  the 
river  water  quality.  It  is  also  assumed  that  there  is  a 
minimum  (or  maximum)  value  of  this  attribute 
beyond  which  it  is  undesirable  to  go.  Further,  it  is 
assumed  that  there  is  a  causative  relationship 
between  the  amount  of  material  being  introduced 
into  the  river  and  the  down  stream  water  quality. 
When  these  conditions  exist,  it  is  technically  possi- 
ble to  maintain  a  river  at  or  above  a  designated 
minimum  quality.  The  control  of  the  water  quality 
in  a  river  depends  not  only  on  technical  factors,  bur 
on  economic,  sociological,  and  political  factors  as 
well.  (See  also  W71-13273  thru  W7I-13284) 
(Woodard-USGS) 
W7I-13272 


A  DIGITAL  COMPUTER  TECHNIQUE  FOR 
THE  OPTIMAL  CONTROL  OF  POLLUTANTS 
IN  A  CASCADED  INPUT  ESTUARY, 

Maine  Univ.,  Orono. 

J.  L.  Heck. 

In:  A  River  As  A  Chemical  Reactor,  Volume  2, 

Maine  University  Research  Project  Final  Report,  p 

184-250,  July  1971.  5  fig,  5  ref,  4  append.  OWRR 

B-005-ME(l). 

Descriptors:  'Water  quality  control,  'Estuaries, 
'Model  studies,  'Data  collections,  'Water  pollu- 
tion control,  Computer  models,  Tides,  Water 
chemistry.  Chemical  reactions.  Self-purification, 
Monitoring,  Telemetry,  Methodology,  Systems 
analysis,  Saline  water,  Maine. 


A  computer  control  system  capable  of  controlling 
the  water  quality  in  an  estuary  being  polluted  by 
several  cascaded  inputs  is  described.  A  feedfor- 
ward control  system  was  used,  in  conjunction  with 
a  mathematical  model  of  the  estuary,  to  predict  the 
optimal  effluent  flowrate  at  each  point  with  respect 
to  a  specified  index  of  performance.  This  index  of 
performance  was  ( 1 )  that  the  oxygen  sag  point  be 
equal  to  the  critical  dissolved  oxygen  content,  (2) 
that  the  effluent  flowrates  at  each  input  point  be  re- 
lated to  each  other  in  a  specified  equitable  manner. 
The  desired  solution  is  optimal  with  respect  to 
these  criteria.  The  technique  used  to  implement  the 
control  functions  give  the  system  a  wide  applica- 
bility. The  mathematical  model  upon  which  control 
predictions  are  made  was  developed  as  a  modular 
unit  of  the  computer  control  system  to  facilitate 
model  variations  and  to  insure  independence  of  the 

system.  (See  also  W7  1-13272)  (Woodard-USGS) 
W71-13273 


THE  HARMONIC  ANALYSIS  OF  THE  PENOB- 
SCOT RIVER  TIDES, 

Maine  Univ.,  Orono. 

L.  Dennis. 

In:  A  River  As  A  Chemical  Reactor,  Volume  2 

Maine  University  Research  Project  Final  Report  p 

1  10-183,  July  1971.  5  fig,  9  chart,  12  ref.  OWRR 

B-005-ME(l). 

Descriptors:  'Estuaries,  'Tidal  waters,  'Water  cir- 
culation, 'Water  pollution  control,  'Model  studies, 
Water  quality,  Mathematical  models,  Equations! 
Forecasting,  Analytical  techniques,  Data  collec- 
tions, Hydrologic  data,  Water  chemistry,  Water 
quality  control,  Maine. 

The  tidal  characteristics  of  the  Penobscot  River  are 
analyzed.  Knowing  the  movement  of  large  amounts 
of  water  in  the  river  is  important  in  predicting  pol- 
lution processes  in  a  model  study  of  the  estuary. 
Tidal  data  were  collected  at  three  sites:  Winterport, 
Hampden,  and  Brewer.  These  testing  stations  con- 
sist of  pressure-sensitive  devices  permanently  situ- 
ated beneath  the  water  at  such  a  level  that  when 
low  tide  occurs,  the  device  will  still  be  submerged 
in  water.  This  device  provides  a  continuous  record 
of  the  water  level  accurate  to  2.4  inches.  The  har- 
monic analysis  of  the  tidal  movements  was  made  by 
reducing  the  observed  tide  into  seven  harmonic 
constituents,  and  thereby  predicting  the  tides  for 
any  point  in  time.  When  the  prediction  equation 
was  compared  with  the  observed  tide,  the  times  of 
high  tide  differed  by  less  than  thirty  minutes,  and 
the  amplitudes  differed,  at  all  points,  by  less  than 
2.3  feet.  (See  also  W7  1  -1  3272 )  (Woodard-USGS ) 
W71-13274 


THE  DETERMINATION  OF  THE  RATES  OF 
DIFFUSION  OF  DISSOLVED  OXYGEN  IN 
SALINE  WATERS, 

Maine  Univ.,  Orono 

J.L.Liu. 

In:  A  River  As  A  Chemical  Reactor,  Volume  2, 

Maine  University  Research  Project  Final  Report   p 

252-298,  July  1971.  6  fig,  6  tab,  24  ref,  3  append 
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Descriptors:  'Water  quality  control,  'Water  pollu- 
tion control,  'Dissolved  oxygen,  'Diffusion, 
'Saline  water,  Laboratory  tests,  Analytical 
techniques,  Salinity,  Water  quality,  Estuaries 
Water  analysis.  Water  chemistry,  Maine. 
Identifiers:  Diffusion  rates. 

The  diffusion  of  dissolved  oxygen  is  studied  under 
isothermal  conditions  from  concentrations  of  7.2  to 
8.4  ppm  dissolved  oxygen  in  different  concentra- 
tions of  saline  solutions  and  distilled  water.  The  dif- 
fusion was  studied  in  an  apparatus  without  any 
separating  device  as  a  diaphragm.  The  equipment 
was  constructed  of  polyvinyl-dichloride  pipe  with 
septum  covered  sampling  ports.  Provision  was 
made  for  separating  the  solutions  with  a  ball  valve 
until  a  diffusion  experiment  was  started.  The  micro 
scale  Winkler  method  of  oxygen  determination  was 
used  for  analysis  of  the  oxygen  accumulation  in  the 
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oxygen  depleted  solution.  Experiments  were 
generally  continued  for  8  to  10  hours,  however 
some  were  extended  to  28  to  30  hours.  The  major 
finding  of  the  study  was  that  the  rate  of  diffusion  of 
dissolved  oxygen  is  slow  and  is  the  controlling  fac- 
tor in  the  restoration  of  oxygen  to  oxygen  depleted 
waters.  The  specific  rates  at  the  end  of  1/2  hour  of 
diffusion  were:  for  'trace  contaminated'  water  0.24 
mg/hr  0.2N  and  0.6N  sodium  chloride  solutions 
0.16  and  0.164  mg/hr  and  in  distilled  water  0.13 
mg/hr.  The  presence  of  sodium  and  chloride  ions, 
even  in  very  small  amounts  contributes  to  the  diffu- 
sion of  dissolved  oxygen.  (See  also  W7 1-13272) 
(Woodard-USGS) 
W71-13275 


DESIGN  OF  A  SYSTEM  FOR  REMOTE  POLLU- 
TION RELATED  MEASUREMENTS  ON  AN 
ESTUARY, 

Maine  Univ.,  Orono. 

D.  A.  Makinen. 

In:  A  River  As  A  Chemical  Reactor,  Volume  2, 

Maine  University  Research  Project  Final  Report,  p 

301-366,  July  1971.  10  fig,  6  tab,  21  ref,  7  append. 
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Descriptors'.  *Water  quality  control,  *Water  pollu- 
tion control,  *  Estuaries,  *Data  collections, 
*Remote  sensing,  Model  studies,  Water  chemistry, 
River  regulation,  Monitoring,  Telemetry,  Chemical 
reactions,  Self-purification,  Methodology,  Systems 
analysis,  Saline  water,  Maine. 

Recent  investigations  at  the  University  of  Maine 
have  produced  a  method  of  water  pollution  control 
based  on  the  natural  cleansing  properties  of  a  body 
of  water.  The  control  system  proposed  uses  a 
model  of  the  body  of  water  to  predict  the  effect  on 
the  pollution  level  due  to  an  effluent  input.  Based 
on  the  model's  prediction  the  effluent  input  is  ad- 
justed to  maintain  a  minimum  dissolved  oxygen 
level  in  the  water.  The  system  was  specified  to  col- 
lect data  on  the  Penobscot  River  Estuary  for  the 
formation  of  a  model  in  order  to  implement  the 
control  system.  The  data  gathering  system  consists 
of  five  free-floating  buoys  for  measuring  dissolved 
oxygen,  salinity  and  temperature  on  a  sample  of 
water  from  the  river.  Measurements  are  also  made 
on  the  current  speed  and  direction  at  the  level  of 
the  measurement.  The  parameters  are  measured  at 
five  depths  sequentially.  An  analysis  of  the  ex- 
pected measurement  error  was  made  for  analog 
and  digital  recording  methods.  A  prototype  of  the 
system  is  under  construction  and  will  be  used  to 
verify  the  performance  predictions  as  well  as  to 
gather  data  for  formation  of  a  model  of  the  Penob- 
scot Estuary.  (See  also  W7 1-13272)  (Woodard- 
USGS) 
W71-13276 


AN  EVOLUTIONARY  RIVER  MODEL  VIA  ON- 
LINE SYSTEM  IDENTIFICATION, 

Maine  Univ.,  Orono. 

K.  I.  Mumme. 

In:  A  River  As  A  Chemical  Reactor,  Volume  2, 

Maine  University  Research  Project  Final  Report,  p 

367A-458,July  1971.  5  fig,  5  tab,  75  ref,  3  append. 
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Descriptors:  *Water  quality  control,  'Rivers, 
♦Estuaries,  'Model  studies,  *Water  pollution  con- 
trol, Data  collections,  Water  chemistry,  Monitor- 
ing, Telemetry,  Methodology,  Self-purification, 
River  regulation.  Dissolved  oxygen,  Biochemical 
oxygen  demand.  Saline  water,  Maine. 

A  procedure  was  developed  which  will  optimize  the 
capacity  of  a  river  to  assimilate  BOD  as  it  is 
discharged  into  the  river  by  polluters  in  series  along 
the  river  The  model  was  developed  for  the  Penob- 
scot river  estuary  between  Bangor  and  Bucksport, 
Maine.  A  river  system,  whether  it  be  tidal  or  fresh- 
water, is  in  a  sense  a  chemical  reactor  with  inputs, 
outputs,  and  operating  conditions.  If  the  input  is 
Biological  Oxygen  Demand  (BOD),  and  the  output 
is  Dissolved  Oxygen  content  (DO),  then  reactor 
modelling   concepts   are   applicable   to   the   river 


system.  Natural  action  of  the  river  provides  a 
capacity  for  assimilation  of  BOD  in  the  river.  By 
proper  manipulation  of  this  capacity,  a  river  can  be 
made  to  carry  away  an  optimal  amount  of  BOD, 
consistent  with  desired  water  quality,  just  as  a  tradi- 
tional continuous  chemical  reactor  can  be  made  to 
produce  optimally.  A  relationship  between  BOD 
and  DO  must  be  provided,  and  this  relationship 
must  adapt  to  changing  reaction  conditions  in  the 
river.  The  model  provides  a  self-adaptive  system 
which  predict  the  required  relationship  to  within 
ten  percent  of  the  true  relationship.  (See  also  W7 1  - 
13272)  (Woodard-USGS) 
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CONTINUOUS  ON-LINE  SYSTEM  IDENTIFI- 
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Descriptors:  *Water  quality  control,  *Rivers, 
♦Estuaries,  *  Model  studies,  'Hydrologic  data, 
Mathematical  models,  Water  pollution  control, 
Dissolved  oxygen,  Biochemical  oxygen  demand, 
Self-purification,  Water  chemistry,  Saline  water, 
Maine. 

A  river  can  be  considered  to  be  a  chemical  reactor. 
The  dissolved  oxygen  content  of  the  water  can  be 
considered  to  be  either  the  reactor  product  (as  a 
representation  of  water  quality)  or  as  an  excess 
reactant  to  be  maximized.  In  order  to  control  such 
a  reactor,  a  mathematical  model  was  developed  to 
predict  the  dissolved  oxygen  'response'  to  a  given 
biological  oxygen  demand  loading  or  'input'.  The 
model  adapts  itself  to  changing  conditions,  thereby 
assuring  that  the  model,  at  any  point  in  time,  pro- 
vides an  acceptably  accurate  representation  of  the 
actual  BOD:DO  relationship.  The  modelling  system 
is  not  peculiar  to  the  river  studied,  the  Penobscot 
estuary  in  Maine.  It  can  easily  be  transferred  to 
other  rivers.  Actual  tests  indicate  that  the  model 
can  predict  the  BOD:DO  relationship  to  within  ten 
percent  of  the  true  relationship.  (See  also  W71- 
13272)  (Woodard-USGS) 
W71-13278 


A  STUDY  OF  A  WATER  POLLUTION  CON- 
TROL SYSTEM  TO  MAINTAIN  THE  DIS- 
SOLVED OXYGEN  STANDARD, 

Maine  Univ.,  Orono. 

N.  C.  Pujari. 
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Descriptors:  *Water  quality  control,  'Rivers, 
♦Estuaries,  ♦Model  studies,  'Water  pollution  con- 
trol, Mathematical  models,  Hydrologic  data,  River 
regulation,  Self-purification,  Chemical  reactions, 
Water  chemistry,  Saline  water,  Maine. 

A  tubular  chemical  reactor  model  of  a  river  or 
estuary  as  seen  from  the  pollution  control  view- 
point is  defined  mathematically.  The  term  reactor 
is  synonymous  with  the  river.  A  control  system 
scheme  using  both  feedback  and  feedforward  loops 
with  the  model  and  reactor  in  an  adaptive  configu- 
ration was  developed.  All  possible  parameters  and 
conditions  were  measured  at  the  reactor  inlet. 
Starting  at  the  reactor  inlet,  a  waste  loading  is  ap- 
plied at  the  inlet  as  a  disturbance  input  to  the 
system.  With  the  system  parameters  known,  the 
waste  loading  at  the  reactor  inlet  can  be  regulated 
in  such  a  fashion  that  the  water  quality  is  main- 
tained at  all  downstream  points.  A  control  system 
scheme  for  the  regulated  discharge  of  waste  into 
the  reactor  is  described.  (See  also  W7 1  -13272) 
(Woodard-USGS) 
W7I-I3279 


DEVELOPMENT  OF  A  WATER  QUAL 
CONTROL  STRATEGY  FOR  RIVERS  A 
ESTUARIES  USING  HYBRID  COMPU1 
MODELING  TECHNIQUES, 

Maine  Univ.,  Orono 

R.  H.Poulin. 
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River  regulation,  System  analysis,  Dissolved 
ygen,  Biochemical  oxygen  demand,  Saline  Wi 
Maine. 

A  water  quality  control  model  for  rivers  and  es 
ries  using  hybrid  computer  techniques  is  descri 
The  dissolved  oxygen  level  established  by  the  ii 
play  of  reaeration  and  deoxygenation  factor! 
used  as  the  governing  criteria  for  the  cor 
scheme  objective.  The  digital  portion  of  a  by 
computer  was  used  to  make  preliminary  pre 
tions  for  concentrations  of  BOD  which  wi 
guarantee  that  the  oxygen  level  would  ret 
above  a  specified  minimum.  These  predict 
were  verified  by  use  of  an  analog  computer  m 
which  simulated  estuarine  activities.  A  feedfon 
control  prediction  was  obtained  from  the  ana 
of  both  the  analog  and  digital  computer  mo 
Dissolved  oxygen  readings  taken  each  hour 
point  one  mile  downstream  on  the  simulated  I 
provide  the  feedback  information  requiret 
analyze  the  accuracy  of  the  river  models.  Asthi 
formation  became  available,  the  parameters 
adjusted  in  subsequent  models  to  improve  thei 
curacy.  (See  also  W7 1-1 3272)  ( Woodard-USC 
W71-13280 


A  SYSTEM  FOR  REMOTE  TELEMETRY 
WATER  QUALITY  DATA, 

Maine  Univ.,  Orono. 

W.  E.  Daniels,  and  W.  W.  Turner. 
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Descriptors:  ♦Water  quality  control,  ♦Water  p 
tion  control,  ♦Telemetry,  ♦Salinity,  ♦Dissolve 
ygen,  Water  temperature,  Remote  sensing,  In 
mentation.  Analytical  techniques,  Surface  wa 
Data  collections,  Water  chemistry.  Saline  w 
Marine. 

A  system  of  measuring  salinity,  temperature 
dissolved  oxygen  at  five  different  depths  frc 
battery  operated  floating  platform  and  telem 
ing  these  data  to  a  computer  was  designed 
built.  Water  is  pumped  from  each  deptl 
sequence  and  measurements  are  made  at  the 
face  using  a  single  set  of  sensors.  Each  dep 
sampled  every  half  hour.  Calibrate  signals  are 
through  the  system  at  half  hour  intervals.  Tesl 
dicate  an  accuracy  of  7  percent.  The  system 
operate  unattended  for  three  days  when  pow 
by  lead-acid  batteries.  (See  also  W71-I3 
(Woodard-USGS) 
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Descriptors:  ♦Water  pollution  control,  *V 
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itifiers:  *Gas  transfer,  *Bubble  coalescence. 

effects  of  inorganic  electrolytes  on  bubble 
escence  and  interfacial  gas  transfer  in  aqueous 
tion  were  investigated.  The  coalescence  experi- 
ts  consisted  in  contacting  a  number  of  pairs  of 
tries  and  evaluating  the  coalescence  percentage 
function  of  solute  concentration.  The  relation- 
between  them  revealed  the  existence  of  sharp 
sition  concentrations.  These  concentrations 
elated  well  with  ionic  entropy  of  solution  and 

the  self-diffusion  ability  of  water  in  solution. 
le  were  used  as  guides  in  determining  a  possible 
Nanism  for  coalescence  which  was  based  on 
water  interactions.  The  mass-transfer  experi- 
ts  consisted  in  evaluating,  by  means  of  a  high- 
d  photographic  technique,  the  mass-transfer 
ficients  for  the  dissolving  of  acetylene  gas  from 
»les  rising  in  aqueous  solutions.  The  results 
onstrated  that  some  ions  decreased  the  re- 
Nce  to  transfer  under  the  conditions  of  these 
nments.  Hydrodynamic  considerations  and  a 
arity  between  resistance  and  salting-out  effects 
ated  that  the  phenomenon  may  also  be  at- 
table  to  ion-water  interactions.  (See  also  W7 1  - 
2)  (Woodard-USGS) 
-13282 


ING  IN  SELF-SUSTAINED  TURBULENCE, 

ie  Univ.,  Orono. 

I  Turner. 

i  River  As  A  Chemical  Reactor,  Volume  3, 

e  University  Research  Project  Final  Report,  p 

122,  July  1971.  40  fig,  60  tab,  13  ref,  4  ap- 

.  OWRR  B-005-ME  ( 1 ). 

riptors:  *Water  quality  control,  *Water  pollu- 
:ontrol,  *  Mixing,  *  Estuaries,  *  Model  studies, 
sion.  Turbulence,  Analytical  techniques, 
rimetry,  Tracers,  Chemical  analysis,  Saline 
■,  Marine. 

d  mixing  in  a  reactor  was  investigated  by  using 
l  energy  radiation  source  which  causes  a  color 
»e  in  the  flowing  fluid.  The  concentration  was 
ated  by  means  of  a  sensitive  colorimeter.  The 
icals  used  in  the  reaction  fluid  were:  Ferric 
onium  Citrate,  Ferric  Ammonium  Oxalate, 
:  Sodium  Oxalate,  Ferric  Oxalate,  and  Potas- 
Ferricyanide.  The  chemicals  were  individually 
ved  in  water  and  mixed  under  low  level  incan- 
nt  lighting.  The  concentration  fluctuation 
ind  the  time  lag  data  obtained  showed  that  the 
ity  of  radial  eddy  diffusion  increased  when 
eynolds  number  of  the  system  was  increased. 
xpen  mental  design  of  this  investigation  is  new 
it  the  magnitude  of  the  fluctuating  quantities 
Jtained  from  a  time  variant  response.  The  ex- 
ental  design  also  lends  itself  to  be  used  for  ob- 
g  intensity  of  radiation  of  high  energy  flash- 
i  which  might  be  useful  in  lasar  optics.  (See 
m-13272)  (Woodard-USGS) 
13283 


LVIOR  OF  GAS  BUBBLES  IN  AQUEOUS 
TROLYTE  SOLUTIONS, 

:Univ.,  Orono. 

Zieminski,  and  R.  C.  Whittemore. 
River  As  A  Chemical  Reactor,  Volume  3, 
:  University  Research  Project  Final  Report,  p 
47,  July  1971.  8  fig,  40  ref.  OWRR  B-005- 
I). 

iptors:  'Water  pollution  control,  *Aeration, 
Jries,  *  Electrolytes,  *  Saline  water,  Analytical 
ques,  Instrumentation,  Model  studies,  Gases, 
es,  Dispersion,  Diffusion,  Mass  transfer, 
scence,  Aqueous  solutions,  Maine. 

Jehavior  of  gas  bubbles  was  studied  by 
sing  air  bubbles  in  aqueous  electrolyte  solu- 
The  salts  used  were:  NaCI,  NaBr,  Nal, 
34,  Na3P04,  LiCI,  MgCI2,  MgS04,  CaC12, 
,  and  AI2  (S04)3.  The  effects  of  the  salts  on 
erfacial  area  of  dispersion  and  on  the  oxygen 
sr  coefficient  were  investigated  at  various  salt 
titrations.  The  results  showed  a  definite  de- 
uce of  the  surface  area  of  dispersion  on  the 


valence  of  the  ionic  species  and  salt  concentra- 
tions. A  very  satisfactory  correlation  was  obtained 
for  all  the  salts  with  the  use  of  ionic  strength  as  the 
correlating  parameter.  The  mechanism  of  the 
coalescence-preventing  action  of  the  salts  is 
discussed  and  explained  on  the  basis  of  ion-water 
interactions.  The  oxygen  mass  transfer  coefficient 
was  found  to  be  only  slightly  dependent  on  the 
presence  of  electrolytes  in  the  range  of  concentra- 
tions used.  The  importance  and  possible  practical 
applications  of  the  results  are  discussed.  (See  also 
W71-13272)  (Woodard-USGS) 
W71-13284 


MANAGEMENT  OF  INDUSTRIAL  OIL  SPILLS, 

Aiken-Murray  Corp.,  New  York. 

T.  F.  Dalton. 

Industrial  Water  Engineering,  Vol  8,  No  7,  p  28-30, 

August-September  1971 . 3  fig. 

Descriptors:  *Water  pollution  treatment,  *Water 
pollution  sources,  *Water  pollution  control,  *Oily 
water,  *Oil  wastes,  Methodology,  Water,  Oil  indus- 
try. 
Identifiers:  *Oil  spills. 

There  are  numerous  methods  of  removing  oil 
spilled  in  and  around  plant  operations  -  from 
chemicals  which  will  disperse,  thicken,  or  gather 
the  oil,  to  sinking  agents  and  materials  for  harvest- 
ing the  oil.  The  alternatives  available  to  the  plant 
manager  are  reviewed.  Two  recommendations  that 
can  be  made  right  away  which  are  imperative  in 
minimizing  the  consequences  of  a  spill  are:  ( 1 )  Any 
plant  which  borders  a  stream,  river,  lake,  or 
watershed  should  have  not  only  an  emergency  spill 
plan  to  follow,  but  both  primary  and  secondary 
methods  of  control;  and  (2)  each  oil  tank  or  tank 
farm  should  be  adequately  diked  to  contain  any 
spill  that  might  occur.  The  most  common  method 
of  oil  spill  recovery  is  an  API  separator.  This  equip- 
ment can  be  a  permanent  installation  or  can  be 
field  constructed  during  an  emergency.  The  oil, 
once  it  has  been  retained  by  the  barrier,  can  be 
skimmed  off  manually  or  with  a  mechanical 
skimmer.  (Woodard-USGS) 
W7 1-1 3290 


ENGINEERING  FEASIBILITY  STUDY  OF  THE 
BISHOP  SYSTEM  FOR  OPEN  OCEAN  OIL 
SPILLS. 

Bishop  (William  R.)  and  Associates,  San  Fran- 
cisco, Calif. 

Available  from  NTIS,  Springfield,  Va.  22 1 5 1  as  AD 
723600  -  $3.00  printed  copy.  Coast  Guard  Office 
of  Research  and  Development  Report  No. 
714103/A/006,  November  1970.  89  p,  22  fig,  1  tab, 
7  dwg,  7  ref,  append.  Contract  DOT-CG-00.266-A. 

Descriptors:  *Water  pollution  treatment,  *Water 
pollution  sources,  *Oily  water,  *Oil  wastes,  *Water 
pollution  control,  Surface  waters,  Model  studies, 
Methodology,  Oil-water  interfaces. 
Identifiers:  *Oil  spills,  *Oil  spill  recovery,  Oil 
skimmer,  Bishop  system. 

Engineering  feasibility  of  the  Bishop  System  for 
removing  all  types  of  oil  spills  from  ocean  surface 
was  studied.  The  system  consists  of  a  buoyant  ap- 
paratus, 21  feet  wide,  propelled  ahead  of  a  support 
vessel,  which  closely  tracks  the  sea  surface  to 
remove  the  oil  film.  Hydraulic  pumpimg  capacity  is 
5000  gpm  and  the  system  is  capable  of  operating  at 
4  Knot  speed  and  up  to  Sea  State  4  at  reduced 
speed.  Calculated  system  effectiveness  is  240  Bar- 
rels per  hour  for  1/16-inch  thick  oil  film  in  smooth 
water  at  4.0  Knots.  System  efficiency  is  5%  oil  to 
water  picked  up  for  a  1/16-inch  oil  film  and  100% 
for  a  1-inch  oil  film.  Cost  factors  for  skimming 
1/16-inch  oil  film  in  smooth  water  are  estimated  at 
$0.50/Bbl.  (Woodard-USGS) 
W7I-13296 


THE  EFFECT  OF  WASTE  CONCENTRATION 
ON  VARIABILITY  OF  THE  OXYGEN  SAG 
CURVE  IN  A  POLLUTED  STREAM, 

Virginia     Polytechnic     Inst,     and  •  State     Univ., 

Blacksburg. 

Jerry  D.  Brammer. 

Master's  Thesis,  December  1970.  60  p,  16  fie    5 

tab,  18  ref. 

Descriptors:  *Waste  assimilative  capacity,  *Ox- 
ygen  sag,  *Reaeration,  Waste  water  treatment,  Ox- 
ygenation, Self-purification,  Photosynthesis,  Dis- 
solved oxygen,  Mixing,  Turbulence,  Temperature, 
Organic  loading,  Biochemical  oxygen  demand, 
Stochastic  processes,  Mathematical  studies, 
Average,  Sewage,  Instrumentation,  Calibrations, 
Water  pollution  control. 

Identifiers:  *Poisson  distribution,  Variance,  Glu- 
cose. 

The  stochastic  predictive  model  of  stream  assimila- 
tive capacity  uses  the  parameter  delta  as  a  basis  for 
calculating  mean  BOD  or  DO  values.  Unlike  earlier 
methods,  this  equation  gives  a  probability  distribu- 
tion of  BOD  or  DO  at  a  particular  location  rather 
than  one  definite  value  of  either  BOD  or  DO  at  one 
particular  time  or  location.  Earlier  investigations 
have  established  the  direct  relationship  of  delta 
with  increasing  temperature,  and  the  inverse  rela- 
tionship of  delta  with  increasing  turbulence.  In 
order  to  establish  the  relationship  between  delta 
and  BOD  load,  5  test  runs  were  made  with  glucose 
and  settled  sewage.  Temperature,  turbulence,  and 
volume  were  held  constant  while  organic  loading 
was  varied.  Results  verified  that  delta  increases 
with  increasing  BOD  concentration.  It  was  also 
shown  that  values  for  delta  can  be  obtained  using  a 
Poisson  approximation  in  which  the  variance  of  the 
oxygen  deficit,  S  squared,  divided  by  the  mean  ox- 
ygen deficit,  micron,  is  equal  to  delta.  (Lowry-Tex- 
as) 
W71-13315 


AMORTIZATION  OF  POLLUTION  CONTROL 
FACILITIES. 

Internal  Revenue  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  06E 
W71-13353 


STATE   AND   LOCAL   PRACTICES   IN   SOLID 
WASTE  MANAGEMENT, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05D 

W71-13362 


STORM  WATER  MANAGEMENT  MODEL, 

Metcalf  and   Eddy,   Inc.,   Palo   Alto,  Calif,   and 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering;  and  Water  Resources  Engineers  Inc 

Walnut  Creek,  Calif. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13370 


FLUSHING  PATTERN  OF  NON-REACTIVE  EF- 
FLUENTS, 

Louisiana  State  Univ;  Baton  Rouge.  Dept.  of  Civil 
Engineering. 
A.  M.  Kamel. 

Proceedings  Twelfth  Coastal  Engineering  Con- 
ference, September  1970,  p  1867-1885,  Louisiana 
Water  Resources  Research  Institute  Reprint  No  2- 
71,19p,  8  fig,  19  ref. 

Descriptors:  'Mathematical  models,  *Time  series 
analysis,  Tidal  waters,  *  Model  studies.  Effluents, 
Estuaries,  Canals,  Louisiana,  Numerical  analysis, 
Water  pollution  control. 

Identifiers:  *Non-reactive  effluent,  Narrow  canals, 
♦Flushing  patterns. 

In  south  central  Louisiana  non-reactive  liquid  ef- 
fluents (no  decay  or  absorption  of  effluent  across 
flow  boundaries)  are  discharged  into  manmade 
straight     prismatic     narrow     canals     containing 
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brackish  water.  A  one  dimensional  numerical 
model  of  general  application  has  been  developed  to 
study  the  flushing  pattern  of  liquid  effluents 
discharged  into  such  canals  to  determine  suitable 
outfalls.  The  model  consists  of  differential  equa- 
tions of  continuity  and  of  motion  for  one  dimen- 
tional  unsteady  flow  of  homogenous  density  in  a 
straight,  gently  sloping,  tidal  reach  which  can  be 
solved  using  an  IBM  360/65  digital  computer.  The 
generality  of  the  model  is  obtained  by  changing  the 
coefficients  in  the  equation  to  reflect  the  charac- 
teristics of  the  reach  or  estuary  under  study.  The 
model  is  sensitive  to  these  coefficients  and  care 
must  be  exercised  in  selecting  them.  The  model  has 
been  tested  with  good  results.  The  flushing  pattern 
depends  on  the  hydraulic  conditions  and  the  point 
of  discharge  of  the  effluents.  Computational  time 
on  an  IBM  360/65  digital  computer  is  on  the  order 
of  2.5-3.0  minutes.  A  logical  extension  of  this  work 
is  the  development  of  a  two  dimensional  stochastic 
model  for  predicting  flushing  patterns  and  concen- 
tration distributions  for  larger  bodies  of  water. 
(Goessling-Texas) 
W7 1-1 3403 


PAYING  FOR  POLLUTION  BY  THE  POUND. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13415 


ENVIRONMENT  AND  THE  QUALITY  OF  LIFE, 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13416 


CHEMICAL  METHODS  FOR  NITRIFICATION 
CONTROL, 

Iowa  State  Univ.,  Ames. 

J.  C.  Young. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1969,  p  1090-1 102,  5  fig,  3  tab,  20 

ref. 

Descriptors:  'Biochemical  oxygen  demand,  Mea- 
surement, *  Nitrification,  Neutralization,  Water 
pollution  control,  'Inhibition,  Biological  treat- 
ment, Acidity. 

Identifiers:  Pasteurization,  Thiourea,  Allylthiourea, 
Methylene  blue,  'Nitrification  control. 

Nitrification  presents  several  major  problems  in  the 
measurement  and  interpretation  of  BOD  data.  A 
review  of  the  methods  of  inhibiting  nitrification  is 
summarized  here  along  with  a  critique  of  these 
methods.  The  laboratory  results  of  using  2-chloro-6 
(trichloromethyl)  pyridine  as  a  nitrification  inhibi- 
tor are  presented.  Pasteurization  and  acidification 
work  satsifactorily  but  considerable  time  and  a  well 
trained  analyst  is  required  for  proper  results.  Some 
chemicals  for  nitrification  control,  methylene  blue, 
ammonium  salts,  and  thiourea,  are  effective  but 
these  all  have  some  limitations  which  reduce  their 
dependibility.  Allylthiourea  appears  to  be  effective 
without  significant  limitations.  2-chloro-6 
(trichloromethyl)  pyridine  has  been  tested  in  the 
laboratory  and  at  concentrations  of  10  mg/1  has 
been  found  to  completely  inhibit  nitrification  in 
waste  water  when  measuring  20  C  BOD  by  either 
dilution  or  respirometeric  methods  without  affect- 
ing the  carbonaceous  oxygen  demand.  Nitrification 
control  should  become  a  routine  practice  when 
measuring  BOD.  (Goessling-Texas) 
W71-13423 


MCCOLLUM  V.  STATE  (CRIMINAL  LIABILI- 
TY OF  SUPERVISOR  FOR  POLLUTION 
DAMAGE  CAUSED  BY  IMPROPER  OPERA- 
TIONS OF  SUBORDINATES). 

For  primary  bibliographic  entry  see  Field  06E. 
W7I-13437 


INVESTIGATION  OF  SINKING  METHODS  FOR 
REMOVAL  OF  OIL  POLLUTION  FROM 
WATER  SURFACES,  PHASE  I:  SURVEY  OF 
THE  STATE-OF-THE-ART, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 


B.J.  Houston. 

Coast  Guard  Office  of  Research  and  Development 
Report  No  7041 10/ A/00 1-1,  February  1971.  55  p, 
33  ref,  1  tab,  3  append.  704110.  Contract  DOT- 
CG-00,  583-B. 

Descriptors:  *Water  pollution  treatment,  'Oil 
wastes,  *Oily  water,  'Reviews,  'Water  pollution 
control,  Water  pollution  sources,  Surface  waters, 
Oil-water  interfaces,  Publications. 
Identifiers:  'Oil  spills,  'Oil  spill  recovery,  State-of- 
the-art  reviews. 

Articles  and  publications  were  reviewed  to  locate 
and  develop  information  on  sinking  absorbers  for 
oil  spills.  Eighteen  materials  offered  by  manufac- 
turers were  located:  one  latex  treated  barite,  one 
treated  chalk,  five  expansive  clays,  three  talcs 
(treated  and  untreated),  three  asbestos  materials 
(treated  and  untreated),  three  treated  sands,  and 
two  treated  fly  ashes.  Based  on  results  of  the  litera- 
ture survey  and  on  information  supplied  by  the 
manufacturers,  the  18  materials  are  assessed  and 
rated  with  regard  to  effectiveness  in  absorbing  and 
sinking  oil,  effectiveness  in  retaining  oil,  availabili- 
ty and  cost  of  the  material,  hazards  to  personnel 
and  plant  and  animal  life,  and  difficulty  of  applica- 
tion. The  most  effective  sinking  absorbers  reviewed 
were  the  treated  asbestos  materials  which  are  capa- 
ble of  sinking  up  to  10  times  their  weight  in  oil. 
(Woodard-USGS) 
W71-13452 


PESTICIDE  CONTROL  BOARD. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13511 


DOWNFLOW  BUBBLE  CONTACT  AERATION, 

New  Mexico  State  Univ.,  University  Park. 
Richard  E.  Speece,  Kenneth  Needham,  and  Marcos 
Madrid. 

Journal,  Sanitary  Engineering  Division, 
Proceedings,  of  the  American  Society  of  Civil  En- 
gineers, Vol  97,  No.  SA  4,  August  1 97 1 ,  p  433-441 . 

Descriptors:  'Oxygenation,  'Bubbles,  'Velocity, 
Absorption,  Air-water  interfaces,  Saturation, 
Reaeration,  'Aeration,  Turbulence,  Injection,  Car- 
bon dioxide,  Nitrogen,  Laboratory  tests,  Oxygen, 
Dissolved  oxygen,  Water  pollution  control. 
Identifiers:  'Downflow  bubble  contact  aeration, 
Stripping. 

An  aeration  system  capable  of  80  to  90%  absorp- 
tion efficiency,  when  oxygen  is  injected  at  a  ratio  of 
0.5%  of  the  water  flow  rates  has  been  developed 
At  sea  level  and  68  deg.  F,  this  downflow  bubble 
contact  aeration  (DBCA)  system,  operated  at  the 
above  performance  levels  would  result  in  an  in- 
crease of  5.7  to  6.4  mg/1  dissolved  oxygen  in  water 
passing  through.  The  apparatus  consists  of  an  in- 
verted cone  into  which  both  air  or  oxygen  and 
water  are  injected  at  the  top.  Downward  velocities 
at  the  top  of  the  cone  are  sufficient  to  keep  forcing 
the  bubbles  down,  but  velocities  at  the  bottom  of 
the  cone  are  not  sufficient  to  allow  the  bubbles  to 
escape  out  the  bottom.  The  bubbles  are  thus  kept 
in  suspension,  providing  much  longer  contact  times 
than  are  possible  in  conventional  aeration.  Where 
complete  dissolved  oxygen  saturation  is  not 
required  and  dissolved  nitrogen  presents  no 
problem,  air  can  be  injected  at  high  rates  instead  of 
nitrogen.  Preliminary  indications  showed  oxygen 
transfer  economy  with  DBCA  and  air  to  be  com- 
petitive with  conventional  surface  aerators.  The 
system  is  simple  and  requires  low  power  input, 
making  it  potentially  useful  in  a  wide  variety  of 
situations.  (Lowry-Texas) 
W71-13525 


PRESENT   STATUS   OF   WATER    POLLUTION 
CONTROL  IN  JAPAN, 

Japan  Public  Nuisance  Lab.,  Tokyo. 

I.  Horasawa. 

Proceedings,  Industrial  Waste  Conference,  24th, 

May  6,  7,  and  8,  1 969  p  939-949,  7  fig,  2  tab. 


Descriptors:     'Water     quality     control,     *Ws 

utilization,  'Water  pollution  effects,  'LegisJati 

Industrial  wastes,  Irrigation,  Water  pollution  c 

trol. 

Identifiers:  Cadmium,  Mercury. 

In  Japan,  the  primary  legislation  dealing  with  Wi 
pollution  control  was  passed  in  late  1958.  Th 
are  four  main  parts  to  this  act:  ( I )  Appoinunen 
areas  to  be  controlled;  (2)  Providing  water  qua 
standards;  (3)  Organization  of  the  water  pollut 
control  committee;  and  (4)  Reconciliation  c 
cerning  problems  caused  by  water  pollution.  ' 
procedure  for  becoming  a  water  pollution  con 
area  requires  that  the  people  request  it  and  the  i 
fectural  government  pass  this  request  to  the  cen 
government.  The  central  government  studies 
area  and  establishes  water  quality  standards.  ' 
area  then  establishes  commissions  to  enforce  th 
standards.  Several  examples  are  given  in  which 
water  quality  was  improved  by  this  procedure  i 
in  which  the  water  quality  was  not  improved. ' 
pollutional  effects  are  more  pronounced  in  Ja| 
due  to  the  small  size  of  the  country,  the  high  po 
lation  density,  the  dependence  upon  water  for 
rigation  and  fisheries.  There  are  areas  in  Japan  t 
are  still  susceptible  to  the  minimata  disease  (it 
cury  poisoning)  and  the  ita-ita  disease  (cadmi 
poisoning).  Special  temprary  standards  have  b 
set  for  mercury  discharges  regardless  of  the  are; 
which  the  industry  is  located.  Japan  has  a  la 
potential  for  water  pollution.  We  hope  th 
procedures  and  regional  waste  water  treatm 
plants  will  help  reduce  this  potential.  (Goessli 
Texas) 
W71-13533 


BOARD     OF     COMMISSIONERS     OF    LA 

COUNTY     V.      MENTOR     LAGOONS,     D 

(PRIVATE  LANDOWNERS  REMED 

AGAINST  COUNTY  COMMISSIONERS  MA 

TAINING  A  NUISANCE). 

For  primary  bibliographic  entry  see  Field  06E. 

W71-13536 


COST  OF  TREATMENT  OF  WASTEWAT 
WITH  PARTICULAR  REFERENCE  TO  T 
RIVER  SYSTEM  OF  THE  TRENT  AREA, 

Water  Pollution  Research   Lab.,  Stevenage  ( 

gland). 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13542 


WATER  QUALITY  RELATIONSHIPS  IN  T 
RIVER  SYSTEM, 

Water  Pollution  Research   Lab.,  Stevenage  ( 

gland). 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13543 


AKIN  AND  DIMOCK  OIL  CO.  V.  STA 
(NEGLIGENCE  AND  CRIMINAL  INTENT  El 
MENTS  OF  STATUTE  PROHD3ITING  POL1 
TION). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13546 


LOUISIANA  COASTAL  COMMISSION. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13562 


THE  ECONOMICS  OF  SEWAGE  DISPOSAL 
A  COASTAL  URBAN  AREA-A  CASE  STUDY 
THE  MONTEREY  PENINSULA,  CALIFORNI- 

California  Univ.,   Berkely.   Dept.  of  Agriculti 

Economics. 

G.  E.  Updegraff. 

Natural  Resources  Journal,  Vol  1 1  No  2  P373-3 

April  1971. 

Descriptors:  'Sewage  disposal,  'Urban  sociolc 
'Decision  making,  'Economic  impact,  Water  | 
lution  control,  Political  aspects.  Cities,  Estuar 
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ays.  Beaches,  Recreation,  Water  quality  act,  In- 

itutional       constraints,       Cost-benefit       ratio, 

lethodology,  State  government;  California,  Judi- 

al  decisions. 

lentifiers:   Monterey   Peninsula   (Calif),   Coastal 

,ban    wastes,    Porter-Cologne    Act,    judgment 

roblems. 

case  study  is  presented  of  the  water  pollution 
roblem  of  Monterey  Peninsula,  between  Mon- 
rey  Bay  and  Carmel  Bay,  1 20  mi  south  of  San 
rancisco.  The  bays  are  noted  as  recreational  at- 
actions  for  California  and  out-of-state  visitors. 
:veral  communities  and  a  few  military  installa- 
sns  (total  population  162,000),  and  15,000  visi- 
>rs  each  year,  discharge  nearly  all  their  sewage 
to  the  bays;  4%  is  raw,  49%  receives  primary 
eatment,  and  47%  receives  secondary  treatment, 
oblems  associated  with  economics,  political 
ocedure,  alternative  solutions,  and  decision  mak- 
g  are  discussed  as  they  fit  into  the  institutional 
jmework.  It  is  concluded  that  water  quality  deci- 
3ns  cannot  be  made  by  calculation  since  vital  in- 
rmation  is  lacking  and  since  the  decisions  include 
Jgment  problems,  and  hence  a  political  decision- 
aking  procedure  is  suggested.  Even  such  a 
ocedure  is  not  entirely  adequate.  An  evaluation 
made  of  the  actions  of  the  State  under  the  Porter- 
)logne  Water  Quality  Control  Act  (1970),  and 
e  results  are  summarized.  Two  changes  are  sug- 
sted  with  respect  to  powers  and  duties  of  the 
Jte  under  the  Act:  (1)  operationally,  pollution 
Duld  be  monitored  at  the  source  and  (2),  the  Act 
Mild  be  extended  to  explicitly  encompass  the 
;ks  of  ranking  coastal  water  areas  and  to  set  stan- 
rds  in  accordance  with  this  ranking.  (Lang- 
iGS) 
71-13605 


\TER  POLLUTION  IN  THE  GREATER  NEW 
)RK  AREA-SYMPOSIUM. 

r  primary  bibliographic  entry  see  Field  05  B 

71-13624 


VTER  QUALITY  ANALYSIS  FOR  THE  NEW 
>RK  HARBOR  COMPLEX, 

inhattan  Coll.,  Bronx,  NY.  Dept.  of  Civil  En- 
tering. 

r  primary  bibliographic  entry  see  Field  05  B. 
M-13630 


ANOLIND  OIL  AND  GAS  CO.  V.  CART- 
UGHT  (DAMAGE  TO  LAND  AND 
/ESTOCK  BY  SURFACE  OIL  POLLUTION). 

■primary  bibliographic  entry  see  Field  06E. 
'1-13637 


PLICATION    OF    STATISTICAL    DECISION 
EORY  TO  GREAT  LAKES  MANAGEMENT, 

rtheon  Co.,  Marine  Research  Lab,  New  Lon- 
i.Conn. 

primary  bibliographic  entry  see  Field  06A. 

1-13654 


ECONOMIC    ANALYSIS    OF   ORGANIZA- 
>NS  OF  WATER  USERS, 

a  State  Univ.,  Ames. 

primary  bibliographic  entry  see  Field  06B. 

1-13657 


TER  POLLUTION  CONTROL,  RIVER 
>IN  AUTHORITIES,  AND  ECONOMIC  IN- 
YTIVES:  SOME  CURRENT  POLICY  ISSUES, 

ources  for  the  Future,  Inc.,  Washington,  DC. 
A.  Freeman,  and  R.  H.  Haveman. 
;le  copies  free  on  request  to  RFF;  additional  co- 
$0.25   each.   Public  Policy,   Vol    19,   No    1, 
iter  1971.  p  53-74,  RFF  Reprint  No  92,  May 

criptors:  *Federal  government,  *State  govern- 
ts,  *River  basins,  *Non-structuraI  alternatives, 
er    pollution    control,    Resource    allocation, 


Economics,  Legal  aspects,  Water  quality  control, 
Planning,  Water  resources  development,  Natural 
resources,  Resource  development,  Water 
resources,  Industrial  wastes,  Municipal  wastes, 
Water  pollution,  Administrative  agencies,  Regional 
analysis,  Institutional  constraints. 

Congress  responded  to  environmental  problems  by 
creating  legal  and  administrative  frameworks  giv- 
ing primary  control  responsibility  to  the  states.  The 
performance  record  of  existing  pollution  control 
policy  at  both  the  federal  and  state  and  local  levels 
has  been  a  failure.  Moreover,  the  existing  enforce- 
ment-subsidy approach  fails  to  recognize  that  con- 
trolling water  use  is  a  basic  economic  problem  of  a 
resource  allocation.  This  failure  has  stimulated  new 
proposals  containing  two  features  which  substan- 
tially depart  from  past  policy.  By  emphasizing  com- 
prehensive river  basin  planning  and  water  quality 
management,  the  first  approach  recognizes  that  a 
river  is  a  system  and  cannot  be  efficiently  managed 
in  a  piecemeal  fashion  by  numerous  agencies  and 
jurisdictions.  Secondly,  each  of  the  new  ap- 
proaches emphasizes  economic  incentives-prices 
and  charges-as  a  means  of  reducing  the  output  of 
industrial  and  municipal  wastes.  The  most 
prominent  proposals  and  the  economic  and  politi- 
cal issues  common  to  them  are  evaluated.  A 
proposal  for  the  reform  of  federal  pollution  control 
policy  through  regional  water  quality  control  is  set 
forth.  (Gallagher-Florida) 
W71-13659 


RULES  FOR  CONFINED  FEEDING  OPERA- 
TIONS WASTE  WATER  DISPOSAL. 

Iowa  Water  Pollution  Control  Commission,  Des 
Moines. 

1969.  3  p. 

Descriptors:  *Iowa,  *Farm  wastes,  *Livestock, 
♦Confinement  pens,  *Water  pollution  sources, 
Cattle,  Treatment  facilities,  Water  pollution,  Waste 
disposal,  Waste  water  treatment.  Water  pollution 
control,  Regulation,  Permits,  State  governments, 
Administrative  agencies,  Legislation,  Legal 
aspects,  Poultry,  Organic  wastes,  Adoption  of  prac- 
tices, Waste  water  disposal. 

Confined  feeding  operations  for  livestock  and 
poultry  in  which  potential  pollution  may  exist  and 
be  subject  to  regulation  are  defined  as  a  cattle 
feedlot  or  several  cattle  enclosures  on  a  single  pro- 
perty containing  at  least  one  hundred  cattle  and  an 
animal  population  of  greater  than  one  animal  for 
each  six  hundred  square  feet.  Registration  of  the 
operation  is  required  where  one  or  more  of  the  fol- 
lowing conditions  exist:  ( I  )  the  number  of  cattle 
confined  exceeds  a  thousand  head,  (2)  the  feedlot 
contributes  to  a  watercourse  draining  a  specified 
acreage  of  land  above  the  lot,  and  (3)  the  runoff 
water  from  a  feedlot  flows  into  a  buried  conduit  or 
well.  Persons  engaged  in  or  intending  to  initiate 
livestock  operations  shall  register  such  operation 
with  the  Water  Pollution  Control  Commission.  If 
the  State  Department  of  Health  determines  that  an 
operation  does  not  constitute  a  water  pollution 
problem,  provisions  for  control  facilities  will  not  be 
required.  If  an  operation  is  polluting  state  waters, 
the  operator  shall  obtain  a  permit  for  waste  water 
disposal  and  shall  provide  necessary  water  pollu- 
tion control  facilities.  Requirements  for  such  facili- 
ties are  specified.  Such  facilities  shall  be  operated 
so  as  to  prevent  water  pollution.  (Shelnut-Florida) 
W71-13660 


THE  EMERGENT  RIGHT  TO  A  DECENT  EN- 
VHtONMENT, 

National  Science  Foundation,  Washington,  D.C. 

C.  Maechiing. 

Human  Rights,  Vol  I,  No  l,p  59-73,  August  1970. 

I5p,28ref. 

Descriptors:  *Water  pollution  control,  'Public 
rights,  *  Pollution  abatement,  *Social  aspects, 
Water  pollution.  Water  quality  control,  Water  pol- 
lution sources,  Water  pollution  treatment,  Air  pol- 


lution, Waste  disposal,  Solid  wastes,  Public  health, 
Public  benefits,  Environmental  sanitation,  Legisla- 
tion, Judicial  decisions.  Federal  government, 
Sewage  disposal,  Municipal  wastes,  Legal  aspects. 

Man  has  long  treated  his  environment  as  a  source 
of  productive  resources  alone,  with  little  regard  for 
long-term  effects  on  the  environment.  The  gradual 
degradation  of  environmental  quality  has  led  to  the 
present  situation  of  wide-spread  pollution.  Water 
pollution,  which  poses  an  immediate  threat  to 
human  health,  has  its  principal  source  in  municipal 
and  industrial  wastes.  In  the  last  few  years,  there 
has  been  a  sharp  increase  in  governmental  activity 
related  to  environmental  quality,  chiefly  at  the 
federal  level.  This  has  included  enactment  of  an  im- 
pressive number  of  federal  anti-pollution  and  con- 
servation measures  in  the  form  of  both  laws  and 
regulations.  Recent  trends  in  the  law  pointing  to  an 
emergent  right  to  a  decent  environment  are 
discussed.  The  concept  of  managing  the  environ- 
ment has  gradually  been  accepted.  New  standards 
of  evaluating  environmental  quality  injudicial  and 
administrative  proceedings  are  developing.  A  bur- 
den of  responsibility  has  been  placed  on 
proponents  of  land  use  and  new  technology.  Tradi- 
tional concepts  of  property  rights  are  being  chal- 
lenged by  a  new  array  of  social  and  political  priori- 
ties that  place  the  integrity  of  the  environment  over 
the  economic  interests  of  private  groups.  (Smil- 
janich-Florida) 
W7 1-1 3662 


THE  ALICE-IN-WONDERLAND  WORLD  OF 
STANDING, 

Biggs,  Strayer,  Stoel,  and  Boley,  Portland,  Oreg 
J.  P.  Rogers. 

Environmental  Law,  Vol  1,  No  2,  p  169-177 
Spring  1971.  8  p,  35  ref. 

Descriptors:  'Adjudication  procedure,  'Jurisdic- 
tion, 'Water  pollution  control,  'Pollution  abate- 
ment, Water  pollution,  Water  pollution  sources, 
State  jurisdiction.  Federal  jurisdiction.  Judicial 
decisions,  Social  aspects,  Environmental  impact, 
Public  rights,  Remedies,  Legal  aspects.  Environ- 
ment, Administrative  agencies.  Legislation,  Institu- 
tions, Public  benefits,  Water  pollution  treatment. 
Institutional  constraints. 

Recent  cases  in  environmental  litigation  are 
analyzed  to  ascertain  the  present  legal  concepts  in- 
volved in  standing  to  sue  for  anti-pollution  causes. 
In  standing,  the  question  is  whether  the  interest 
sought  to  be  protected  by  the  complainant  is  ar- 
guably within  the  zone  of  interests  to  be  protected 
or  regulated  by  the  statute  or  constitutional  guaran- 
tee in  question.  A  plaintiff  must  in  some  way  be  ag- 
grieved in  order  to  sue  to  protect  environmental  in- 
terests. The  possibility  of  standing  for  environmen- 
tal associations  is  discussed.  Such  groups  have  not 
been  afforded  an  extension  of  standing  in  all  en- 
vironmental cases  to  date.  As  standing  is  involved 
in  every  environmental  law  suit,  the  outcome  of 
this  controversy  is  very  important.  When  pollution 
of  the  environment  is  involved,  it  is  arguable  that 
all  citizens  are  potential  plaintiffs.  The  common 
ground  of  recent  cases  appears  to  be  based  on  a 
question  of  whether  there  is  anyone  else  to  sue  for 
pollution  abatement  if  the  particular  plaintiff  is  de- 
nied standing.  In  this  way,  the  power  to  litigate 
against  pollution  is  guaranteed  to  reside  in  at  least 
some  party.  (Smiljanich-Florida) 
W71-13663 


THE  RELATIONSHIP  BETWEEN  FEDERAL 
AND  STATE  LAWS  TO  CONTROL  AND 
PREVENT  POLLUTION, 

A.  Morgenstern. 

Environmental    Law,   Vol    1,   No   2,   p   238-256 

Spring  1971.  19  p,  169  ref. 

Descriptors:  'Federal-state  water  rights  conflicts, 
'Pollution  abatement,  'Water  pollution  control^ 
'Federal  jurisdiction,  'State  jurisdiction,  Jurisdic- 
tion, Water  pollution.  Water  pollution  treatment, 
Air  pollution,  Water  quality  control,  Legislation, 
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Legal  aspects,  Federal  government,  State  govern- 
ments, Local  governments,  Regulation,  Adminis- 
tration, Administrative  agencies,  Pesticides,  Stan- 
dards, Permits. 

Although  state  involvement  has  been  stressed  in 
past  federal  anti-pollution  legislation,  the  federal 
government  is  assuming  a  more  active  stance  in 
recent  legislation.  A  survey  is  made  of  recent 
federal  legislation  to  show  new  areas  of  federal  in- 
volvement and  to  point  out  areas  where  state  action 
has  been  preempted.  The  history  of  water  pollution 
legislation  is  reviewed.  The  preference  of  the 
federal  government  for  state  enforcement  has  been 
shown  by  its  reluctance  to  prosecute  violations 
under  older  legislation.  Courts  strive  to  give  states 
priority  in  abating  pollution.  The  conflict  between 
state  and  federal  laws  must  be  direct  and  regula- 
tions must  have  an  identical  purpose  before  state 
law  will  be  preempted.  The  Control  of  pesticides, 
air  pollution,  radiation,  and  vehicular  emissions  are 
also  discussed.  Responsibility  for  pollution  abate- 
ment, traditionally  reserved  to  the  states  under  the 
police  power,  has  largely  been  shifted  to  the  federal 
government.  All  levels  of  government  now  possess 
adequate  enforcement  procedures,  but  the  issue  of 
federal  preemption  has  become  a  concern  in 
prosecutions  for  violations  of  local  or  state  laws. 
(Smiljanich-Florida) 
W71-13664 


PUBLIC  LAND  POLICY  AND  THE  ENVIRON- 
MENT, VOLUME  1,  PART  1:  THE  LEGAL  AND 
ADMINISTRATIVE  FRAMEWORK  FOR  EN- 
VIRONMENTAL MANAGEMENT  OF  THE 
PUBLIC  LANDS, 

Public  Land  Law  Review  Commission,  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13665 


POLLUTION-THE  RISK  AND  INSURANCE 
PROBLEM, 

Ebasco  Services,  Inc,  Chicago,  111. 

W.  G.  Brockmeier. 

For  the  Defense,  Vol  12,p77-80,  1971.  4  p,  13ref. 

Descriptors:  *Risks,  "Insurance,  "Damages, 
"Water  pollution  sources,  Water  pollution,  Oil  in- 
dustry, Ships,  Legislation,  Judicial  decisions,  Legal 
aspects,  Federal  government,  Air  pollution,  Dis- 
asters, Compensation,  Economics. 

The  development  of  pollution  insurance  with 
respect  to  the  general  liability  policy  is  examined  in 
this  article.  Pollution  is  primarily  a  problem  of  in- 
dustrial risk  management  and  not  insurance.  Prior 
to  1966  the  insurance  industry  provided  coverage 
only  on  an  accident  basis.  However,  with  the  ad- 
vent of  the  1 966  revised  policy,  most  insurees  were 
placed  on  an  occurrence  basis.  Recent  environ- 
mental disasters  have  resulted  in  the  use  of  two 
standard  restrictive  endorsements.  The  first  is  ap- 
plicable to  oil  pollution.  Coverage  is  excluded 
whether  or  not  discharges  are  sudden  and  ac- 
cidental. This  exclusion  applied  only  to  discharges 
into  watercourses.  The  second  endorsement  ex- 
cludes bodily  injury  or  property  damage  resulting 
from  the  discharge  of  pollutants  upon  land,  air  or 
water.  However,  this  exclusion  does  not  apply  if 
discharges  are  sudden  and  accidental.  Due  to  the 
impact  of  the  endorsements  on  the  oil  industry,  oil 
and  tanker  companies,  for  example,  formed  or- 
ganizations to  provide  indemnification  for  pollu- 
tion damages.  Features  of  the  contamination  and 
pollution  exclusion  endorsements  are  described. 
Recent  legislation  and  litigation  are  discussed. 
(Shclnut-Florida) 
W7 1- 1 3666 


A   POLLUTION   SUIT:   LAWYER'S  GUIDE  TO 

PRIVA TE  LAW  THEORY, 

Loyola  Univ., Chicago,  Ml.  School  of  Law. 

lor  primary  bibliographic  entry  see  Field  06F 

W7  I- 1  3667 


INTERNATIONAL  ENVIRONMENTAL 

SCIENCE. 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1-1 3668 


INTERSTATE  ENVIRONMENT  COMPACT. 

Senate,  Washington,  D.C.  Committee  on  the  Judi- 
cary. 

Hearings  on  Senate  Bill  907— Coram,  on  the  Judici- 
ary-U.S.  Senate,  92d  Cong,  1st  Sess,  April  19  and 
20,  1 97 1 .  1 44  p,  2  tab,  1  chart. 

Descriptors:  "Interstate  compacts,  "Environmental 
sanitation,  "Pollution  abatement,  "Coordination, 
State  governments,  Federal  government,  Water 
pollution.  Environment,  Environmental  effects, 
Administrative  agencies,  Planning,  Water 
resources  development,  Governors,  Water  quality 
control,  Public  health,  Legal  aspects,  Non-struc- 
tural alternatives,  Legislation,  Evaluation,  Jurisdic- 
tion. 

The  environment  of  every  state  is  affected  with  lo- 
cal, state,  regional,  and  national  interests.  Environ- 
mental protection,  under  appropriate  arrange- 
ments for  intergovernmental  cooperation,  is  in  the 
public  interest.  Since  certain  pollution  problems 
transcend  state  boundaries  and  thereby  become 
common  to  adjacent  states,  coordinated  and 
cooperative  joint  control  measures  become  of  com- 
mon interest.  To  meet  this  need,  the  Interstate  En- 
vironment Compact  has  been  proposed.  It  would 
allow  the  signatories  to:  ( 1 )  participate  in  national 
environmental  protection  programs,  (2)  promote 
inter-governmental  cooperation  for  multistate  ac- 
tion through  interstate  agreements,  and  (3)  en- 
courage cooperative  and  coordinated  environmen- 
tal protection  by  the  signatories  and  the  federal 
government.  During  the  hearings,  statements 
evaluating  the  proposed  bill  were  received  from  nu- 
merous governors  and  senators,  the  Intergovern- 
mental Relations  Committee,  the  Southern  Gover- 
nor's Conference,  the  Environmental  Protection 
Agency,  and  other  independent  organizations. 
( Gallagher-Florida) 
W71-13669 


CONTEMPORARY  STUDIES  PROJECT:  IM- 
PACT OF  LOCAL  GOVERNMENTAL  UNITS 
ON  WATER  QUALITY  CONTROL. 

Iowa  Law  Review,  Vol.  56,  No.  4,  p.  804-929 
(1971).  126p,731  ref. 

Descriptors:  "Water  quality  control,  "Iowa,  "Local 
governments,  "Water  pollution  control,  Water  pol- 
lution, Water  pollution  sources,  Water  pollution 
treatment,  Water  quality,  State  governments,  Ad- 
ministration, Administrative  agencies,  Non-struc- 
tural alternatives,  Pollutants,  Pollutant  abatement. 
Cities,  City  planning,  Municipal  wastes,  Public 
health,  Treatment  facilities,  Urbanization,  Zoning, 
Eutrophication,  Pesticides,  Impaired  water  quality. 

The  role  of  local  government  in  Iowa  water  pollu- 
tion control  is  considered  in  this  detailed  study. 
The  introduction  describes  the  scope  and 
methodology  of  the  study  and  Iowa  water  pollution 
problems.  Municipalities  are  believed  to  have  sig- 
nificant impact  upon  water  quality;  the  sources  of 
water  pollution  in  municipal  areas  and  the  mu- 
nicipal agencies  involved  in  water  quality  control 
are  described  in  detail.  The  impact  of  rural  govern- 
ment upon  water  quality  is  considered.  Sources  of 
water  pollution  in  rural  areas;  county  water  pollu- 
tion control  efforts,  including  efforts  by  county 
boards  of  supervisors  and  health  and  conservation 
boards;  and  water  pollution  control  by  such  special 
districts  as  sanitary,  water  and  soil  conservation 
districts  are  described.  All  the  statistics  concerning 
present  pollution  control  efforts  by  local  govern- 
ments arc  derived  from  a  questionnaire  sent  to  228 
cities,  99  counties,  and  other  agencies.  The  study 
concludes  that  a  regional  approach  is  necessary  for 
effective,  efficient  water  pollution  control.  The 
study  proposes  an  agency  structure  and  details 
functions  for  such  an  agency.  (Hart-Florida) 
W7  I -I  3670 


DOCUMENTS  ON  THE  USE  AND  CONTRI 
OF  THE  WATERS  OF  INTERSTATE  AND  I 
TERNATIONAL  STREAMS-COMPACT 

TREATIES,  AND  ADJUDICATIONS, 

House  of  Representatives,  Washington,  DC. 
T  R  Wilmer. 

House  Document  No.  319,  90th  Cong,  2d  S< 
1968,  815  p.  1  fig,  29  tab,  365  ref. 

Descriptors:  "Interstate  rivers,  "Interstate  co 
pacts,  "Treaties,  "Water  pollution  control, 
terstate  commissions,  Delaware  River  Basin  Co 
mission,  River  basin  commissions,  Pollution  aba 
ment,  Water  pollution,  Water  quality  conti 
Water  pollution  treatment,  Water  polluti 
sources,  Waste  disposal,  Sewage  treatment,  St 
governments,  Legal  aspects,  Judicial  decisio 
Standards,  Regulation,  Administration,  Admit 
trative  agencies. 

Compiled  herein  are  compacts,  treaties,  adjudi 
tions,  and  other  documents  concerning  the  use  i 
control  of  the  waters  of  interstate  and  internatio 
streams.  These  documents  indicate  the  extent 
which  states  may  effectively  control  water  pol 
tion  and  other  problems  through  agreement  l 
cooperation.  Such  mutual  accommodation  i 
agreement  should,  if  possible,  be  the  medium 
settlement,  rather  than  judicial  determinations, 
of  the  interstate  compacts  and  treaties  deal  in  so 
way  with  water  pollution  control.  Among  the 
eluded  interstate  compacts  dealing  primarily  w 
pollution  control  are:  ( 1 )  the  Delaware  River  Ba 
Compact,  (2)  the  Tennessee  River  Basin  Wa 
Pollution  Control  Compact,  (3)  the  New  EngU 
Interstate  Water  Pollution  Control  Compact,  i 
(4)  the  New  York  Harbor  (Tri-State)  Interst 
Sanitation  Compact.  Reports  of  interstate  litigat 
involving  water  pollution  control  and  abatem 
are  also  included,  and  are  classified  according 
the  river  systems  involved.  Most  compacts  ere 
interstate  commissions  to  coordinate  pollution  a 
trol  programs.  Sewage  and  waste  treatment  conl 
provisions  in  the  various  compacts  attempt  to  st 
dardize  and  strengthen  waste  disposal  faciliti 
Water  Quality  standards  are  set  for  selected 
terstate  streams.  (Smiljanich-Florida) 
W71-13671 


WATER  QUALITY  STANDARDS  (INTERSTA 
WATERS,  OHIO  RIVER  AND  SALINE  RIVER 

Illinois  Sanitary  Water  Board,  Springfield. 

Rules  and  Regulations  SWB-10,  Illinois  Sanit 
Water  Board,  Springfield,  Illinois,  Dec.  1968.  1 1 
1  map,  2  tab. 

Descriptors:  "Illinois,  "Ohio  River,  "Water  qua 
control,  "Standards,  Regulation,  Pollution  ab* 
ment,  Administrative  agencies,  Permits,  St 
governments,  State  jurisdiction,  Water  polluti 
Water  quality,  Water  pollution  control,  Put 
health,  Water  pollution  sources,  Legal  aspei 
Waste  disposal,  Treatment  facilities,  Proj 
planning,  Inspection,  Water  utilization. 

These  criteria  prescribe  the  qualities  of  wa 
which  are  necessary  for  the  designated  public 
or  benefit.  Exceeding  stated  conditions  shall 
considered  indicative  of  a  polluted  condition  s 
ject  to  abatement.  These  standards  are  applica 
to  the  Ohio  River  and  to  the  Saline  River.  B 
rivers  are  given  specified  water  use  designatic 
Minimum  standards  are  established  along  « 
specific  standards  for  each  of  the  following  ui 
public  water  supply  and  food  processing,  aqu: 
life,  recreation,  and  industrial  water  supply.  1 
standards  include  requirements  relating  to:  ( 
solved  oxygen  content,  pH  values,  water  tempe 
ture,  toxic  substances,  chemical  concentratio 
bacteria,  water  color,  odor,  floating  solids,  ; 
debris.  Plans  for  implementation  and  enforcem 
are  established.  They  include  guidelines  regard 
the  standards  of  treatment  facilities,  efflu 
criteria  and  inspection  instructions.  The  goal  of 
standards  is  to  protect  and  upgrade  water  qual 
To  achieve  this  goal,  any  wastes  amenable  to  o 
trol  must  recieve  the  best  practicable  treatm 
prior  to  discharge.  The  status  of  municipal  and 
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stria!  waste  facilities  along  the  Ohio  River,  the 
line  River,  and  their  tributaries  is  depicted  by  a 
ile.  (Horwitz-Florida) 
M-I3672 


DANCING  POLLUTION  ABATEMENT  WITH 
JNICIPAL  BONDS, 

Gibbon. 

lution  and  Waste  Control,  p.  133-187,  4  PL1 

minal  Law  and  Urban  Problems  ( 1970). 

icriptors:  *Ohio,  *  Financing,  *  Project  planning, 
ater  pollution  control,  Legal  aspects,  Water 
lution,  Pollution  abatement,  Local  govern- 
ats,  State  governments,  Federal  government, 
ministration.  Administrative  agencies,  Regula- 
i,  Permits,  Standards,  Waste  disposal,  Solid 
ites,  Air  pollution,  Water  quality  control, 
ints,  Treatment  facilities,  Sewage  districts, 
stes.  Waste  treatment. 

s  article  describes  methods  of  financing  pollu- 
i  abatement  and  control  facilities  through  the 
of  municipal  bonds.  The  various  problems  and 
tat  ions  encountered  in  using  these  bonds  are 
sidered  in  detail.  Artificial  debt  limitations, 
1  financing,  and  cooperation  among  au- 
omous  local  government  units  are  considered  to 
»me  of  the  most  pressing  problems  facing  the 
moter  of  pollution  abatement  facilities.  The  ar- 
s  also  recognizes  that  pollution  control  and 
tement  often  represent  problems  that  are 
ond  the  control  of  local  government  units.  To 
ibat  this  difficulty  new  government  agencies 
i  as  the  Ohio  Water  Development  Authority 
e  been  created.  The  methods  of  financing  used 
ocal  government  bodies  are  considered  in  detail 
compared  with  those  methods  used  by  the  new 
onal  governmental  agencies.  The  use  of 
:nue  bonds  is  deemed  an  important  tool  in  over- 
ling the  legal  regulations  that  presently  hamper 
srnment  financing.  Special  attention  is  given  to 
regulations  and  operations  of  the  Ohio  Water 
elopment  Authority,  which  uses  financial  per- 
;ion  rather  than  direct  regulation  in  achieving 
tions  to  the  problems  of  water  pollution.  (Hor- 
-Florida) 
1-13673 


TER  QUALITY  STANDARDS. 

tinia  State  Water  Quality  Control  Board, 
imond. 

date),  59  p,  16  tab. 

:riptors:  *Virginia,  *Water  quality  control, 
indards,  Classification,  Lakes,  Streams,  Water 
ation  control,  Water  policy,  Water  supply, 
er  users,  Water  utilization,  Effluents,  Waste 
tment,  Nutrients,  Chlorides,  Organic  matter, 
ganic  compounds,  Radioactive  wastes,  Water 
•erties,  Oceans,  Estuaries,  Discharge  (Water), 
age,  Industrial  wastes,  Dissolved  oxygen. 

s  herein  prescribed  having  general  state-wide 
ication  are  intended  to  prevent  the  pollution  of 
:  waters  by  sewage,  industrial  wastes,  or  other 
es  in  such  concentrations  as  to  contravene 
ilished  standards  or  to  interfere  directly  or  in- 
:tly  with  beneficial  uses  of  such  waters, 
ted  zones  are  established  to  allow  a  mixture  of 
«d  sewage,  industrial,  or  other  wastes  with 
iving  waters.  Such  zones  must  occupy  as  small 
irea  as  possible  and  shall  not  prevent  free 
»ge  of  fish  or  cause  fish  mortality.  The  follow- 
standards  are  established  to  protect  public 
r  supplies  at  raw  water  intake  points:  ( 1 ) 
ical  (color),  (2)  inorganic  chemicals,  (3)  or- 
:  chemicals,  and  ( 4 )  radioactivity.  The  primary 
ification  of  water  depends  upon  the  climate, 
raphy,  and  use  of  the  water.  There  are  six 
ir  classes.  There  are  subclasses  to  complement 
■  water  class  designations.  Temperature,  dis- 
■d  oxygen,  and  pH  criteria  are  set  forth.  Waters 
arily  used  recreationally  will  be  assigned  sub- 
B;  all  other  waters  will  be  assigned  subclass  A, 
ble  for  secondary  contact  recreation  and  for 


use  as  a  public  water  supply.  A  complete  list  of 
basin  and  section  descriptions  with  applicable  clas- 
sifications and  special  standards  is  provided.  A  key 
to  interpreting  special  standards  is  provided.  (Rees- 
Florida) 
W71-13674 


FEDERAL  POLLUTION  CONTROL:  PAR- 
TICIPATION BY  STATES  AND  INDIVIDUALS 
ENHANCES  THE  NATIONAL  POLLUTION 
CONTROL  EFFORT, 

T.  R.  Hendershot. 

Villanova  Law  Review,  Vol.  16,  No.  5,  p.  827-850 

(1971).24p,  137ref. 

Descriptors:  *Air  pollution,  *Water  pollution  con- 
trol, *Water  Quality  Act,  *Clean  Air  Act,  Legisla- 
tion, State  governments,  Administrative  agencies, 
Standards,  Water  quality,  Water  quality  control! 
Water  pollution  sources,  water  pollution,  Rivers 
and  Harbors  Act,  Federal  government,  Regulation, 
Pollution  abatement,  Evaluation,  Public  rights. 

Concomitant  with  increasing  federal  pollution  con- 
trol legislation,  participation  by  the  states  and 
private  citizen  groups  has  enhanced  environmental 
protection  efforts.  The  Clean  Air  Act  was  the  first 
landmark  air  pollution  legislation.  State  implemen- 
tation plans  will  be  carefully  reviewed  under  1970 
amendments  to  the  Act.  Under  the  amendments, 
primary  reliance  is  upon  federal  enforcement,  and 
the  availability  of  citizen  enforcement  actions  is 
enhanced.  The  Water  Quality  Act  provides  na- 
tional water  quality  standards  for  interstate  waters. 
Enforcement  of  these  standards  is  the  duty  of  the 
Act's  Administrator,  but  primarily  reliance  is 
placed  upon  lower  governmental  levels  for  abating 
pollution.  The  Refuse  Act  of  1899  is  essentially  a 
criminal  statute  prohibiting  refuse  discharge  into 
navigable  waters.  Nevertheless,  injunctive  relief  is 
available,  and  the  Refuse  Act  may  be  used  for 
water  pollution  control.  Moreover,  citizen  qui  tarn 
actions  may  be  available.  The  greatest  shortcoming 
in  modern  federal  pollution  legislation  is  its  failure 
to  permit  individuals  to  participate  in  enforcement. 
There  is  also  too  much  reliance  on  state  enforce- 
ment in  the  water  pollution  area.  Federal  enforce- 
ment power  should  be  increased  in  the  water  pollu- 
tion area.  (Hart-Florida) 
W71-13675 


FEDERAL-STATE  RELATIONSHIPS  IN 

CALEFORNIA  WATER  QUALITY  CONTROL, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

K.  W.  Mulligan. 

Address  to  the  Public  Works  Comm.  of  the  U.S. 

House  of  Representatives,  June  9,  1971.  11  p. 

Descriptors:  *California,  'Federal  jurisdiction, 
*State  jurisdiction,  'Water  quality  control,  Water 
resources  development,  Planning,  Water  pollution, 
Standards,  Water  quality,  Legislation,  Rivers  and 
Harbors  Act,  Federal  government,  State  govern- 
ments, Administrative  agencies,  Regulations, 
Economic  efficiency,  Legal  aspects,  Political  con- 
straints. 

Section  1  of  the  Federal  Water  Pollution  Control 
Act  (FWPCA)  grants  the  states  primary  responsi- 
bility for  the  control  of  water  pollution.  The  action 
of  the  President  in  reviving  the  1 899  Refuse  Act, 
the  addition  of  Section  216  to  the  FWPCA,  and  the 
proliferation  of  other  federal  regulations,  however, 
threaten  to  erode  state  authority  and  to  make  the 
state  totally  subservient  to  federal  mandates.  The 
chairman  of  the  California  Water  Resources  Con- 
trol Board  herein  relates  specific  problems  in 
California's  program  created  by  federal  regulation. 
The  California  pollution  control  program  is  sum- 
marized. The  chairman  analyzes  problems  arising 
from:  ( 1 )  federal  enforcement  of  the  Refuse  Act, 
(2)  federal  water  quality  standards,  (3)  state  ju- 
risdiction over  federal  facilities,  and  (4)  federal 
preemption.  States  with  sound,  enforceable  and  en- 
forced water  pollution  control  programs  should  be 
allowed     to    continue    such     programs    with    a 


minimum  of  federal  duplication  or  review.  This  ap- 
proach would  avoid  confusion  and  the  needless  ex- 
penditure of  time,  expertise,  and  tax  dollars  with  no 
apparent  environmental  enhancement.  (Gallagher- 
Florida) 
W71-13676 


WASTE  DISCHARGE  REPORTS  AND 
REQUEREMENTS. 

Califmia  State  Water  Resources  Control  Board, 
Sacramento. 

California  Admin.  Code,  Tit.  23,  sees.  2200  thru 
2232(1970).  6  p,  1  tab. 

Descriptors:  *California,  *Water  pollution  control, 
'Waste  disposal,  'Permits,  Solid  wastes,  State 
governments,  State  jurisdiction,  Administration, 
Administrative  agencies,  Water  pollution,  Sewage 
disposal,  Industrial  wastes,  Regulation,  Legal 
aspects,  Standards,  Waste  treatment,  Sewage  treat- 
ment, Waste  water  disposal,  Supervisory  control 
(Power),  Water  pollution  sources,  Water  pollution 
effects. 

Each  report  of  waste  discharge  or  of  a  material 
change  in  waste  discharge  filed  with  a  regional 
water  quality  control  board  shall  be  accompanied 
by  a  filing  fee  in  accordance  with  the  schedule 
herein  established.  Procedures  for  filing  reports  are 
hereby  established.  Such  procedures  require  the 
use  of  forms  supplied  by  the  regional  board,  the 
completion  of  each  form  in  full,  and  seperate  re- 
ports for  discharges  into  different  disposal  areas. 
Material  changes  in  waste  discharges  that  require 
the  filing  of  a  report  include:  the  addition  of  an  in- 
dustrial waste  discharge  to  a  domestic  discharge  or 
the  addition  of  a  new  industrial  process,  a  signifi- 
cant change  in  disposal  methods,  a  change  in 
disposal  areas;  an  increase  in  flow  beyond 
established  requirements,  an  increase  in  the  area  or 
depth  of  solid  waste  disposal.  Solid  waste  sites  shall 
be  designed  and  operated  to  protect  both  ground- 
water and  surface  water.  Solid  waste  disposal  is 
prohibited  if  measures  to  prevent  degradation  of 
water  are  not  taken.  Rules  are  herein  established  to 
govern  the  monitoring  of  program  reports,  time 
schedules,  and  technical  reports.  (Horwitz-Florida) 
W71-13677 


CERTIFICATION  OF  CONFORMANCE  WITH 
WATER  QUALITY  STANDARDS. 

California  State  Water  Resources  Control  Board 
Sacramento. 

California  Administrative  Code,  tit.  23,  sees  2340 
thru  2353  (1970). 

Descriptors.  'California,  'Standards,  'Permits, 
'Water  quality  control,  Administrative  agencies. 
State  governments,  Water  pollution.  Water  pollu- 
tion control,  Water  pollution  sources,  Pollution 
abatement,  Regulation,  Administration,  Waste 
disposal,  Waste  treatment,  Federal  government. 
Treatment  facilities,  Legal  aspects,  Legislation, 
Planning,  Water  quality.  Administrative  decisions. 

Those  persons  required  by  federal  law  to  obtain 
certification  of  conformance  with  water  quality 
standards  shall  submit  applications  for  certification 
persuant  to  regulations  set  forth  herein.  The  con- 
tents of  the  application  are  listed.  If  the  activity 
could  affect  state  water  quality,  a  report  of  waste 
discharge  shall  be  submitted  with  the  application 
for  certification.  Certification  shall  be  recom- 
mended only  if  there  is  reasonable  assurance  that 
the  proposed  facility  will  not  adversely  affect  the 
aquatic  environment  and  will  be  in  compliance 
with  all  applicable  water  quality  control  plans, 
waste  discharge  requirements,  and  waste  discharge 
prohibitions.  If  the  applicant  can  demonstrate  that 
immediate  certification  is  necessary  for  public 
health  and  that  no  significant  threat  to  water  quali- 
ty will  result  from  the  proposed  activity,  certifica- 
tion may  be  recommended  in  the  absence  of  waste 
discharge  requirements  for  short-term  activities. 
Hearings,  procedures,  and  time  limits  are  set  forth 
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for   implementation   of  these   regulations.   (Smil- 

janich-Florida) 

W71-13678 


DISPOSAL  OF  INDUSTRIAL  WASTES. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13679 


PREVENTING  THE  POLLUTION  OF  FRESH 
WATER  BY  OIL,  GAS,  AND  SALT  WATER. 

Louisiana  State  Dept  of  Conservation,  Baton 
Rouge. 

Statewide  Order  No.  29-B,  October  1967  amend- 
ment. 3  p. 

Descriptors:  *Louisiana,  *Saline  water  intrusion, 
*Oil  wastes,  *Water  pollution  control,  Saline 
water,  Regulation,  Pollution  abatement,  State 
governments,  State  jurisdiction,  Administration, 
Administrative  agencies,  Permits,  Standards,  Su- 
pervisory control  (Power),  Oil  industry,  Oil  wells, 
Water  pollution  sources,  Water  pollution  effects, 
Waste  disposal,  Deep-well  pumping,  Water  quality, 
Water  quality  control. 

The  Commissioner  of  Conservation  issued  the  fol- 
lowing findings:  ( 1 )  the  pollution  of  fresh  water 
supplies  by  oil,  gas,  or  salt  water  is  not  in  the  public 
interest  and  should  be  prevented;  (2)  the  Conser- 
vation Commission  has  the  responsibility  and 
authority  to  prevent  such  pollution  and  should 
promulgate  uniform  rules  to  accomplish  this  duty; 
and  (3)  good  conservation  practices  can  be  served 
through  a  carefully  administered  system  of  approv- 
ing applications  for  permits.  Therefore,  it  is  or- 
dered that  no  oil  field  waste  shall  be  disposed  of 
into  any  stream  or  other  body  of  water  or  into  any 
ditch  or  surface  drainage  depression  leading  to  any 
body  of  water.  Such  waste  shall  be  retained  for 
proper  treatment.  Produced  salt  water  shall  be 
disposed  of  only  into:  ( 1 )  subsurface  formations 
not  productive  of  hydrocarbons;  (2)  pits  approved 
for  such  purpose  by  the  Commissioner;  or  (3) 
brackish  waters,  tidal  waters,  or  waters  unsuitable 
for  human  consumption  or  agricultural  purposes. 
Regulations  prescribe  when  the  Commissioner  may 
issue  a  permit,  without  a  public  hearing,  for  the 
disposal  of  salt  water  by  injection  into  subsurface 
formations.  Provisions  for  the  inspection  of  all  per- 
mit holders  and  exceptions  to  the  order  are  set 
forth.  (Horwitz-Florida) 
W71-13680 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS,  CHICAGO  RIVER  AND  CALUMENT 
RIVER  SYSTEM  AND  CALUMET  HARBOR 
BASIN). 

Illinois  Sanitary  Water  Board,  Springfield. 

Rules  and  Regulations  SWB-15,  March  1968.  22  p, 
3  map,  2  tab. 

Descriptors:  'Illinois,  *Water  pollution  control, 
♦Standards,  *Water  quality  control,  Rivers,  Regu- 
lation Administrative  agencies,  Permits,  State 
governments,  State  jurisdiction.  Federal  govern- 
ment, Water  pollution,  Water  quality,  Public 
health,  Water  pollution  sources,  Legal  aspects, 
Waste  disposal,  Treatment  facilities.  Project 
planning,  Inspection,  Water  utilization. 

These  criteria  prescribe  the  qualities  or  properties 
of  water  which  are  necessary  for  designated  uses.  If 
limiting  conditions  are  exceeded  such  criteria  shall 
be  indicative  of  pollution  subject  to  abatement. 
General  water  quality  criteria  herein  established  re- 
late to:  dissolved  oxygen  content;  pH  values;  water 
temperature;  toxic  substances,  chemical  concen- 
trations; bacteria;  water  color;  odor;  floating  solids 
and  debris.  Specific  criteria  are  also  established  for 
each  body  of  water.  Plans  for  implementation  and 
enforcement  are  set  forth.  Time  tables  for  the  con- 
struction of  municipal  treatment  facilities  and  the 
completion  of  chlorination  and  treatment  facilities 
arc  set  forth  To  achieve  the  goal  of  upgrading  and 


protecting  water  quality  any  wastes  amenable  to 
control  must  receive  the  best  practicable  treatment 
prior  to  discharge.  Waters  having  higher  standards 
than  herein  adopted  may  not  be  degraded  without 
permission  from  the  Federal  Water  Pollution  Con- 
trol Board.  Included  in  this  regulation  is  a  summary 
of  the  water  quality  standards  for  the  Chicago 
River  and  Calumet  River  systems.  The  present 
status  of  municipal  waste  treatment  facilities  is 
detailed  in  two  tables.  Municipal  and  industrial 
treatment  requirements  and  effluent  criteria  are  set 
forth.  (Horwitz-Florida) 
W71-13681 


OPERATION  REPORTS. 

Illinois  Sanitary  Water  Board,  Springfield. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-13682 


RULES  AND  REGULATIONS  FOR  PUBLIC 
WATERWORKS  PROJECTS. 

Texas  State  Dept.  of  Health,  Austin.  Div  of  Sanita- 
ry Engineering. 

(rev  1970).  26  p,  3  append. 

Descriptors:  *Texas,  'Regulation,  'Water 
resources,  'Treatment  facilities,  Administration, 
Administrative  agencies,  Supervisory  control 
(Power),  State  governments,  Public  health,  Water 
distribution,  Water  control,  Water  pollution,  In- 
spection, Water  treatment,  Water  supply,  Water 
storage,  Water  sources,  Water  quality  control, 
Water  quality,  Water  purification,  Water  policy, 
Standards,  Permits. 

These  rules  and  regulations  have  been  adopted  to 
insure  the  inclusion  of  all  data  essential  for  com- 
prehensive consideration  of  contemplated  water 
works  projects,  or  improvements,  additions,  altera- 
tions or  changes  thereto,  and  to  establish  minimum 
standardized  public  health  design  criteria  in  com- 
pliance with  existing  state  statutes  and  in  ac- 
cordance with  good  public  health  engineering  prac- 
tices. Procedures  for  considering  all  plans  and 
specifications  are  established  and  require  that  such 
plans  be  prepared  by  registered  professional  en- 
gineers and  submitted  to  the  state  health  depart- 
ment. Limitations  are  placed  upon  the  depart- 
ment's role  in  examining  plans,  and  a  detailed  list  of 
all  information  required  on  the  plans  is  included. 
Water  sources  are  regulated  with  respect  to  (1) 
water  quality,  (2)  water  quantity,  (3)  groundwater 
sources  and  development  (4)  surface  water  sources 
and  development,  and  (5)  springs  and  other  water 
sources.  Water  treatment  regulations  are  also 
promulgated,  with  special  attention  given  to:  (1) 
groundwaters,  (2)  surface  waters,  (3)  chlorination, 
(4)  special  treatment  processes,  (5)  sanitary  facili- 
ties for  waterworks  installation,  and  (6)  permits  for 
waste  discharges.  Water  distribution  regulations 
are  established  dealing  with  design  and  standards, 
pressures,  and  other  related  distribution  and 
storage  considerations.  (Horwitz-Florida) 
W71-13683 


LIABILITY  OF  CORPORATIONS  AND  COR- 
PORATE OFFICERS  FOR  PUBLIC  WELFARE 
OFFENSES:  THE  WATER  POLLUTION 
PROBLEM, 

J.  M.  Berlinger. 

South  Texas  Law  Journal,  Vol.  4,  p  67-80  (1959). 

14  p,  58ref. 

Descriptors:  'Texas,  'Industries,  'Water  pollution 
control,  'Legal  aspects,  Judicial  decisions,  Pollu- 
tion abatement,  Legislation,  State  governments, 
Regulation,  Water  pollution,  Remedies,  Water  law. 
Public  health,  Non-structural  alternatives,  Public 
benefits,  Adjudication  procedure.  Legislation. 

Public  welfare  or  regulatory  crimes  require  no  ele- 
ment of  intent  for  conviction;  violation  of  water 
pollution  laws  is  such  a  crime.  Since  intent  is  not 
required,  it  seems  logical  that  a  corporation  might 
be  held  criminally  liable  for  violation  of  the  water 


pollution  laws  In  McCollum  v.  State,  the  vice-pr 
sident  of  an  oil  company  was  criminally  prosecutt 
for  his  company's  discharge  of  oil  into  a  river.  Tl 
state  failed  to  show  a  personal  connection  betwe* 
the  defendant  and  the  pollution,  and  the  appella 
court  reversed  the  conviction  on  an  analogy  to  to 
law.  It  was  pointed  out  that  the  corporation,  rath 
than  its  officer,  would  be  held  liable  in  a  tort  situ 
tion.  Anomalously,  corporations  have  not  be< 
held  criminally  liable  in  Texas  either.  This  rem 
was  reached  because  'persons'  in  criminal  statut 
refers  only  to  natural  persons.  Nevertheless,  co 
porations  may  be  held  liable  in  tort  for  water  poll 
tion.  The  rationale  of  the  McCollum  decision  no 
appears  to  refute  the  earlier  prohibition  again 
holding  corporations  criminally  liable  Th'j 
although  corporate  officers  are  practically  immui 
from  criminal  liability  for  violation  of  pollutic 
laws,  the  corporation  is  not.  (Hart-Florida) 
W7I-13684 


STANDARDS  OF  QUALITY  FOR  PUBLI 
WATERS  OF  OREGON  AND  DISPOSA 
THEREIN  OF  SEWAGE  AND  INDUSTRIA 
WASTES. 

Oregon  Administrative  Rules  Compilation,  ch  34 
sees  41-005  thru  4 1-105  (1970). 

Descriptors:  'Oregon,  'Water  quality,  'Standard 
•Water  quality  control.  Regulation,  Water  poll 
tion,  Pollution  abatement,  Adminstrative  agencie 
Legislation,  Legal  aspects,  Waste  treatment,  Was 
disposal,  Waste  assimilative  capacity,  Wat 
resources,  Water  resources  development,  Benel 
cial  use.  Water  policy,  Water  conservation. 

General  water  quality  standards  as  well  as  speci 
standards  for  specific  water-bodies  are  establish! 
by  these  regulations.  Notwithstanding  the  gener 
and  special  standards,  the  highest  and  best  pra 
ticable  treatment  or  control  of  wastes  shall  be  pr 
vided  so  as  to  maintain  overall  water  quality  at  tl 
highest  possible  levels.  No  wastes  shall  I 
discharged,  nor  any  activities  conducted  that  ca 
either  alone  or  in  combination  with  other  wastes  i 
activities,  reasonably  be  expected  to  violate  any 
the  general  or  special  water  quality  standards.  Pu 
suant  to  the  established  criteria,  the  Department 
Environmental  Quality  shall  determine  the  degn 
of  waste  treatment  required  to  restore  and  mainta 
the  water  quality  standards.  The  special  wati 
quality  standards  contained  in  this  subsection  a: 
adopted  for  purposes  of  protecting  the  benefici 
uses  of  specified  waters  and  to  conserve  the  was 
assimilative  capacity  of  the  waters  so  as  to  accot 
modate  maximum  development  and  utilization  i 
the  water  resources  of  the  state.  A  plan  for  impl 
mentation  and  enforcement  of  the  standards 
adopted.  (Gallagher-Florida) 
W71-13685 


THE  OIL  AND  GAS  INDUSTRY  AND  WATE 
CONSERVATION, 

I.  Butler. 

Institute  on  Oil  and  Gas  Law  and  Taxation,  Vol.  1 

p.  301-342,  1965.  42  p,  28  ref. 

Descriptors:  'Oil  industry,  'Water  pollution  coi 
trol,  'Water  pollution  sources,  'Industrial  waste 
Water  pollution,  Oil,  Water  quality  control,  Wati 
pollution  treatment,  Pollution  abatement,  Polli 
tants,  Waste  disposal,  Oil  wastes,  Saline  Wate 
Waste  water  (Pollution),  Waste  water  disposa 
Brine  disposal,  Waste  water  treatment,  Administr: 
tive  agencies,  Sticklebacks,  Fish,  State  goven 
ments,  Federal  government,  Legal  aspects,  Legisl; 
tion. 

Water  pollution  control  is  analyzed  in  this  artic 
form  the  viewpoint  of  the  oil  and  gas  industry.  Tl 
greatest  threat  to  water  pollution  is  the  prospect  i 
a  hindering  morass  of  legislation.  A  brief  history  < 
water  pollution  demonstrates  the  antiquity  of  tli 
problem.  Water  pollution  problems  peculiar  to  tli 
oil  and  gas  industry  include  refinery  wastes,  tanki 
pollution,  and  salt  water  disposal.  Cooperative  e 
forts  of  industry  to  produce  efficient  control  pr< 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


ms  are  outlined.  Refineries  have  made  tremen- 
is  investments  in  treatment  facilities.  Realistic 
ustrial  solutions  to  pollution  control  include  the 
:  of  goldfish  and  stickleback  fish  to  test  effluent 
llity.  Offshore  oil  operations  are  beneficial  to 
fishing  industry,  attracting  many  fish  to  the 
a.  Recent  incidents  of  industrial  water  pollution 
itrol  are  cited.  The  role  of  state  oil  and  gas  regu- 
>ry  authorities  in  preventing  pollution  is  also 
-ussed,  with  Texas  as  an  example.  The  over- 
ping  and  conflicting  jurisdiction  of  state  agen- 
;  has  created  many  legal  problems.  The  threat  of 
eral  control  raises  the  fear  of  centralization, 
ause  federal  agencies  would  not  be  expected  to 
listically  meet  the  problem  as  state  authorities 
e.  Guidelines  are  suggested  for  industrial  solu- 
is  to  the  water  pollution  problem.  (Smiljanich- 
rida) 
1-13686 


RACTITIONER  LOOKS  AT  POLLUTION, 

f  Oil  Corp;  Houston,  Tex. 

B.  Edwards. 

itute  on  Oil  and  Gas  Law  and  Taxation,  Vol.  1 8, 

23-449,  1967.  27  p,  15  ref. 

criptors:  *Oil  industry,  *Industrial  wastes, 
llution  abatement,  *Water  pollution  sources, 
ter  pollution,  Oil,  Water  pollution  control, 
atment  facilities,  Water  pollution  treatment,  Oil 
tes,  Oil  fields,  Waste  water  (Pollution),  Pollu- 
s,  Brine  disposal,  Saline  water,  Oil  wells,  Gases, 
ite  disposal,  Administrative  agencies,  Regula- 
,  Legislation,  Texas,  State  governments,  Legal 
:cts. 

er  pollution  problems  incident  to  the  oil  and 
industry  are  outlined,  and  the  present  and  fu- 
state  of  control  efforts  is  discussed.  Associated 
i  the  producing  segment  of  the  industry  are 
e  operational  phases  primarily  creating  all  pol- 
>n  problems:  ( 1 )  disposal  of  produced  oil  field 
es,  (2)  improperly  plugged  and  abandoned 
s,  and  (3)  secondary  recovery  and  pressure 
itenance  projects.  Relevant  administrative 
:edures  and  remedies  in  Texas  are  detailed.  The 
ndustry  has  taken  a  leadership  position  in  for- 
cing an  effective  pollution  control  program, 
industry  has  had  an  active  role  in  drafting  and 
lorting  legislation  for  effective  measures  relat- 
to  the  prevention  and  control  of  pollution 
ilems.  Common  and  cooperative  efforts  within 
industry  are  listed.  Legislative,  administrative, 
judicial  actions  are  compared  to  industry-wide 
ms  in  pollution  control.  Proposed  legislation  to 
bat  industrial  pollution  includes  salt  water 
asal  regulation  and  the  creation  of  waste 
ssal  associations.  Legislative  provisions  are  set 
i.  The  speed  with  which  water  pollution  legisla- 
is  enacted  makes  it  imperative  that  the  legal 
ession  cooperate,  assist,  and  participate  fully  in 
legislative  process  to  insure  against  ill-con- 
;d  regulation  detrimental  to  industry.  (Smil- 
h-FIorida) 
-13687 


POLLUTION     CONTROL     RULES     AND 
ULATIONS. 

)rimary  bibliographic  entry  see  Field  06E. 
-13688 


rER  QUALITY  STANDARDS. 

lecticut  Water  Resources  Commission,  Hart- 
Connecticut,  1970. 44p,  9  map. 

riptors:  *Connecticut,  *Standards,  *Water 
tion  control,  *Water  quality  control.  Water 
tion,  Water  quality,  Pollution  abatement, 
:r  pollution  sources,  Legislation,  Administra- 
agencies,  Legal  aspects,  Regulation,  Federal 
rnment,  Economic  justification,  Social  needs, 
state  rivers,  Intertidal  areas,  Watersheds 
ins). 

lecticut  water  quality  standards  approved 
r  the  Federal  Water  Pollution  Control  Act 


apply  to  all  interstate  and  intrastate  waters  within 
Connecticut.  Specific  qualitative  and  quantitative 
standards  have  been  established  for  inland,  coastal, 
and  marine  waters;  in  addition,  a  listing  of  ap- 
proved standards  for  individual  watersheds  has 
been  compiled.  In  terms  of  general  policy,  the  fol- 
lowing principles  were  established:  (1 )  recommen- 
dations as  to  other  waste  parameters  will  constitute 
a  portion  of  the  continuing  effort  of  the  commis- 
sion in  further  defining  interstate  and  intrastate 
water  quality  standards;  (2)  interstate  waters 
whose  existing  quality  is  better  than  established 
standards  will  be  maintained  at  their  existing  high 
quality;  (3)  in  the  discharge  of  treated  effluent, 
cognizance  shall  be  given  both  in  time  and  distance 
to  allow  of  mixing  of  effluent  and  stream;  and  (4) 
water  quality  standards  will  not  be  lowered  unless 
and  until  it  has  been  affirmatively  demonstrated 
that  such  a  change  is  justifiable  as  a  result  of  neces- 
sary economic  or  social  development  and  will  not 
interfere  with  or  become  injurious  to  any  presently 
possible  uses  of  such  waters.  (Gallagher-Florida) 
V/71-13689 


OFFSHORE  OPERATIONS, 

Liskow  and  Lewis,  New  Orleans,  La. 

A.  W.  Lewis,  and  W.  M.  Meyers. 

Rocky  Mountain  Mineral  Law  Institute,  Vol  16,  p 

421-462,  1971.  97  ref. 

Descriptors:  *Offshore  platforms,  *Oil  industry, 
♦Water  pollution  sources,  *Continental  shelf,  Sub- 
merged Lands  Act,  Oceans,  Coasts,  Oil,  Oil  reser- 
voirs, Oily  water,  Pollutants,  Water  pollution, 
Water  pollution  control,  Water  pollution  treat- 
ment, Water  quality  control,  Pollution  abatement, 
Environmental  effects,  Leases,  Industrial  wastes, 
Regulation,  Legislation,  Legal  aspects,  Federal 
government. 

A  review  is  made  of  legal  controls  on  offshore  oil 
operations  in  order  to  ascertain  the  strengths  and 
weaknesses  in  the  present  industrial  stance  with 
respect  to  water  pollution.  The  Outer  Continental 
Shelf  Lands  Act  gave  the  federal  government  ex- 
clusive jurisdiction  over  a  broad  offshore  area.  The 
leasing  of  federal  offshore  lands  is  analyzed  as  to 
requirements,  procedures,  and  qualifications 
necessary  to  hold  federal  leases.  Problems  of 
federal  lease  ownership  include  the  assignment  of 
leases  to  subdivisions.  Because  of  the  high  cost  of 
obtaining  leases,  various  operators  have  found  it 
necessary  to  join  in  group  ownership  of  leases. 
Rules  and  regulations  promulgated  under  oil  leas- 
ing acts  are  summarized.  Recent  oil  spill  crises  have 
been  overly  publicized  and  have  led  to  changes  in 
the  law,  including  regulations,  placing  full  responsi- 
bility for  oil  spills  and  cleanup  costs  on  the  industry 
concerned.  New  lease  forms  require  the  oil  lessee 
to  indemnify  and  hold  the  lessor  United  States 
harmless  against  all  claims  for  damages  resulting 
from  water  pollution.  Other  pollution  legislation  is 
discussed.  The  oil  industry  must  convince  the 
public  that  it  has  striven  to  maintain  high  water 
quality  standards,  even  in  its  offshore  operations. 
(Smiljanich-Florida) 
W71-13690 


THE  MINING  INDUSTRY  AS  A  WATER  USER 
AND  WATER  POLLUTER-LEGAL  ASPECTS, 

Parsons,  Behle  and  Latimer,  Salt  Lake  City,  Utah. 
J.  B.  Lee. 

Rocky  Mountain  Mineral  Law  Institute,  Vol  16,  p 
107-142, 1971.  35  ref. 

Descriptors:  *Mineral  industry,  *Prior  appropria- 
tion, *Water  pollution  sources,  *Water  pollution 
control,  Pollution  abatement,  Water  pollution, 
Water  pollution  treatment,  Water  quality  control, 
Preferences  (Water  rights),  Beneficial  use,  Indus- 
trial water,  Reasonable  use,  Remedies,  Riparian 
rights,  Mine  wastes,  Pollutants,  Mining,  Water 
utilization,  Legislation,  State  governments,  Federal 
governments,  Legal  aspects,  Standards,  Permits, 
Regulation. 


The  use  and  pollution  of  water  by  the  mining  indus- 
try in  arid  states  is  analyzed.  In  the  eight  most  arid 
states,  rights  to  divert  and  use  streamflow  for 
beneficial  purposes  may  be  acquired  only  under  the 
appropriation  doctrine,  a  priority  of  right  based 
upon  actual  use.  The  water  right  is  separate  from 
rights  in  land,  and  may  be  lost  through  non-use. 
Appropriation  rights  are  fixed  as  to  amounts  of 
water  allocated.  Recent  cases  are  examined, 
demonstrating  the  practical  effects  of  the  doctrine 
on  the  mining  industry.  Under  the  doctrine,  a  prior 
appropriator  may  prevent  the  degradation  of  water 
quality  by  a  later  appropriator.  Judicial  remedies 
available  to  protect  private  rights  to  water  quality 
include  declaratory  relief,  abatement  by  self-help, 
damages,  and  injunctions.  The  suggested  State 
Water  Pollution  Control  Act  embodies  typical 
provisions  of  state  water  quality  regulations.  One  of 
the  most  effective  techniques  of  water  pollution 
control  is  a  permit  system.  Emphasis  is  given  to 
water  pollution  regulations  concerning  the  mining 
industry.  Brief  discussion  is  also  given  to  water  pol- 
lution regulations  concerning  the  mining  industry. 
Brief  discussion  is  also  given  to  recent  federal 
legislation.  It  is  argued  that  water  pollution  legisla- 
tion must  take  into  consideration  the  interests  of  in- 
dustry. (Smiljanich-Florida) 
W7 1-1 3691 


OREGON'S  WATER  POLLUTION  CONTROL 
PROGRAM. 

Oregon  State  Dept.  of  Environmental  Quality,  Por- 
tland. 

December  1969.  26  p,  2  illus. 

Descriptors:  *Oregon,  *Water  pollution  control, 
*Sewage  disposal,  *Administrative  agencies,  Treat- 
ment facilities,  Pollution  abatement,  Project 
planning,  Water  quality,  Water  quality  control, 
Water  pollution  sources,  Water  pollution  effects, 
State  governments,  State  jurisdiction,  Regulation, 
Administration,  Legal  aspects,  Waste  disposal,  In- 
dustrial wastes,  Sewage  treatment,  Waste  water 
disposal,  Standards,  Evaluation,  Legislation. 

Chapter  one  of  this  publication  traces  the  legisla- 
tive history  of  Oregon  water  pollution  control  from 
the  first  pollution  control  enactment  in  1889.  The 
development  of  the  Department  of  Environmental 
Quality  is  considered  from  its  beginnings  as  a  sani- 
tary authority  to  its  present  role  in  implementing 
pollution  control  programs.  From  a  policy  of 
simply  maintaining  reasonable  quality  consistent 
with  water  uses,  the  Department  has  altered  its  ob- 
jectives to  a  new  policy  of  protecting,  maintaining, 
and  improving  water  quality  for  all  uses.  Chapter 
two  deals  with  water  pollution  and  the  biology  of 
water.  It  examines  fundamental  principles  of 
chemistry  in  relation  to  the  life  cycle.  The  role  of 
water  pollution  control  in  a  biological  sense  is  to 
keep  water  quality  which  will  not  upset  naturally 
balanced  animal  and  plant  populations  dwelling  in 
the  water.  Chapter  three  examines  sewage  treat- 
ment by  considering  the  chemistry  of  sewage  and 
sewage  treatment  processes.  This  includes  a  discus- 
sion of  primary,  secondary,  and  tertiary  treatment 
methods.  Chapter  four  considers  industrial  and 
agricultural  wastes.  It  lists  the  categories  of  wastes 
and  methods  for  their  treatment.  Chapter  five 
presents  useful  definitions  in  environmental  en- 
gineering. (Horwitz-Florida) 
W71-13692 


WASTE  DISPOSAL. 

Alaska  Admin  Code,  ch.  7,  sees.  300  thru  333. 

Descriptors:  *Alaska,  *Waste  disposal,  *Treatment 
facilities,  *Sewage  disposal,  Regulation,  Water  law, 
State  governments,  Legal  aspects,  Water  pollution, 
Sewers,  Sewage  treatment,  Sanitary  engineering, 
Sewage,  Industrial  wastes,  Municipal  wastes,  Set- 
tling basins,  Sludge  disposal,  Pumping  plants,  En- 
vironmental sanitation,  Sedimentation,  Odors, 
Water  pollution  control,  Planning,  Administrative 
agencies. 
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It  is  unlawful  to  dispose  of  sewage  in  such  a  manner 
as  to  contaminate  any  water  supply  used  for  drink- 
ing and  household  purposes,  to  contaminate  any 
food  crop,  to  create  noise  and  offensive  odors,  or  to 
pollute  any  lake  or  stream.  Sewage  must  be  col- 
lected and  disposed  of  in  properly  constructed  and 
managed  sewers,  treatment  facilities,  septic  tanks, 
chemical  toilets,  privies,  or  by  other  approved 
methods.  The  discharge  of  untreated  or  insuffi- 
ciently treated  sewage  into  any  lake  is  prohibited; 
the  Commissioner  of  Health  and  Welfare  will 
determine  the  minimum  degree  of  sewage  treat- 
ment required.  The  Commissioner  is  empowered  to 
order  the  construction  and  use  of  sewage  and 
sewage  disposal  facilities  in  certain  situations.  Plans 
for  sewer  or  sewage  works  improvement  must  be 
approved  by  the  Department  of  Health  and  Wel- 
fare. The  regulations  require  specific  detailed  in- 
formation about  the  planned  facilities  and  specify 
what  factors  should  be  considered  in  the  planning 
and  operation  of  such  facilities  as  sewers,  pumping 
stations,  screens,  grit  chambers,  and  others.  Inspec- 
tion of  waste  disposal  facilities  to  determine  their 
sanitary  status  and  a  penalty  for  violation  of  the 
regulations  is  also  provided.  (Johnson-Florida) 
W71-13693 


WATER  QUALITY  STANDARDS  APPLICABLE 
TO  NEBRASKA  WATERS. 

Nebraska  State  Dept.  of  Health,  Lincoln.  Nebraska 
Water  Pollution  Control  Council. 

Nebraska  Water  Pollution  Control  Council,  State 
Dept.  of  Health,  Lincoln,  March  1971.  50  p,  2  tab, 
9  append,  4  supp. 

Descriptors:  'Nebraska,  'Standards,  *Water  quali- 
ty control,  'Regulation,  Water  Quality  Act,  Water 
pollution,  Water  pollution  control,  Water  pollution 
treatment,  Water  quality,  Administrative  agencies, 
State  governments,  Public  health,  Water  analysis, 
Water  properties,  Recreation,  Water  utilization, 
Domestic  water,  Solid  wastes,  Toxicity,  Hydrogen 
ion  concentration,  Oil  wastes,  Oil,  Non-structural 
alternatives,  Legislation,  Legal  aspects. 

The  Nebraska  Water  Pollution  Control  Council 
herein  promulgates  water  quality  standards  pur- 
suant to  the  Federal  Water  Quality  Act  of  1965.  In- 
terstate streams  to  which  the  standards  apply  are 
listed.  Six  water  uses  are  defined  and  explained:  ( 1 ) 
water  supply;  (2)  full  body  contact  sports;  (3)  par- 
tial body  contact  sports;  (4)  fish,  wildlife,  and  other 
aquatic  and  semi-aquatic  life;  (5)  agricultural;  and 
(6)  industrial.  General  water  quality  criteria  are 
provided,  along  with  definitions  of  eighteen  rele- 
vant terms.  Three  water  use  classes  are  established: 
( I )  A-domestic  water  supply;  (2)  B-full  body  con- 
tact sports;  and  (3)  C--agricultural,  industrial,  and 
other  beneficial  uses.  The  water  use  criteria  are 
given  in  chart  format,  with  ten  parameters:  (1) 
coliforms,  (2)  taste  and  odor  producing  substances, 
(3)  solids,  (4)  toxic  and  deleterious  substances,  (5) 
temperature,  (6)  dissolved  oxygen,  (7)  hydrogen 
ion  concentration,  (8)  total  dissolved  solids,  (9) 
residue  oil  and  floating  substances,  and  (10) 
aesthetic  considerations.  A  plan  of  implementation 
and  enforcement  is  also  described.  Moreover,  the 
booklet  contains  ten  appendices  and  four  supple- 
ments. (Hart-Florida) 
W71-13694 


LAW  OF  THE  SEA:  A  SYNOPSIS:  POLLUTION. 

For  primary  bibliographic  entry  see  Field  06E. 
W7 1- 13695 


FROM  WHENCE  COMETH  OUR  HELP.  CON- 
SERVATIONIST'S SEARCH  FOR  A  JUDICIAL 
FORUM  FOR  ENVIRONMENTAL  RELIEF, 

Florida  Univ.,  Gainesville. 

G  W.Cornwell. 

Florida  University  Law  Review,  Vol  23,  No  3,  p 

451-458,  Spring  1971 .  8  p,  49  ref. 

Descriptors:  'Legal  aspects,  'Remedies,  'Pollu- 
tion   abatement,    'Administrative    agencies,    Ad- 


ministration, Administrative  decisions,  Federal 
government,  State  governments,  Local  govern- 
ments, Pesticides,  Florida,  Wisconsin,  Highways, 
Legislation,  Planning,  Judicial  decisions,  Canals, 
Environment,  Ecology,  Environmental  effects, 
Land  tenure,  Resource  development,  Resource 
management,  Non-structural  alternatives. 

Citizens  are  instituting  litigation  to  resolve  environ- 
mentally-based disputes  more  frequently  than  in 
the  past,  but,  in  many  instances,  they  have  not 
secured  adequate  remedies.  The  Cross  Florida 
Barge  Canal  has  been  debated  for  a  decade,  and 
numerous  suits  filed,  but  the  uncertain  halt  came 
by  executive  order.  Similarly,  the  ban  on  DDT  by 
the  Wisconsin  Department  of  Natural  Resources 
began  a  nationwide  trend  towards  elimination  of 
harmful  pesticides,  culminating  in  the  case  of 
E.D.F.  v  Ruckelshaus,  under  which  the  Secretary 
of  Agriculture  was  ordered  to  hold  public  hearings 
to  investigate  a  nationwide  ban  on  DDT.  The  De- 
partment of  Agriculture's  attempt  to  use  Mirex  to 
eradicate  the  imported  fire  ant  has  met  similar  op- 
position. In  Florida,  the  owner  of  a  botanical 
preserve  unsuccessfully  sought  to  prevent  its  con- 
demnation for  an  interstate  highway  by  arguing 
that  the  highway  plans  did  not  properly  consider 
the  environment.  Focusing  public  attention  on 
highway  planning  may  result  in  improved  highway 
methodology.  Legislation  to  eliminate  obstacles  to 
environmental  litigation,  particularly  acts  giving 
citizens  standing  for  such  lawsuits,  is  becoming 
more  prevalent.  Traditional  property  concepts  are 
also  being  viewed  within  a  context  of  responsibility 
for  public  environmental  rights.  Thus,  our  legal 
system  has  begun  to  respond  to  the  environmen- 
talists challenge.  (Hart-Florida) 
W7 1-1 3696 


THE  AMERICAN   LEGAL  SYSTEM  AND  EN- 
VIRONMENTAL POLLUTION, 

Tulane  Univ.,  New  Orleans,  La. 

J.  C.  Juergensmeyer. 

Florida  University  Law  Review,  Vol  23,  No  3,  p 

439-450,  Spring  1971.  1 2  p,  54  ref. 

Descriptors:  'Pollution  abatement,  'Legal  aspects, 
'Air  pollution,  'Federal  government,  State  govern- 
ments, Local  governments,  Environment,  Legisla- 
tion, Interstate  compacts,  Pollutants,  Land  tenure, 
Financing,  Government  finance,  Clean  Air  Act,  Ju- 
dicial decisions,  Remedies,  Administrative  agen- 
cies, Administration,  Resource  development, 
Resource  allocation. 
Identifiers:  'Constitution. 

The  inadequacy  of  present  laws  to  control  all  types 
of  environmental  pollution  is  exemplified  by  the 
legal  efforts  to  control  air  pollution.  Despite  the 
Clean  Air  Amendments  of  1970,  which  strengthen 
federal  enforcement  provisions  and  allow  citizen 
suits,  federal  air  pollution  laws  still  emphasize  state 
and  local  enforcement.  Nevertheless,  Congress 
might  constitutionally  enact  much  stronger  air  pol- 
lution laws.  Interstate  compacts  to  regulate  air  pol- 
lution have  also  failed  to  materialize;  Congress  did 
not  consent  to  three  compacts,  and  a  state  rejected 
the  fourth  compact.  Although  all  states  have  air 
pollution  control  laws,  few  of  them  have  effective 
implementation  programs,  primarily  because 
budgets  are  inadequate.  The  importance  of  private 
citizen's  action  groups  and  their  activities  in  pollu- 
tion control  demonstrate  the  ineffectiveness  of 
present  laws.  To  correct  the  inadequacy  of  present 
environmental  protection  efforts,  the  following  are 
required:  ( 1 )  ratification  of  a  constitutional  amend- 
ment expressing  the  right  to  a  clean  environment; 
(2)  recognition  of  environmental  problems  as  na- 
tional, rather  than  local;  (3)  recognition  of  proper- 
ty ownership  as  subject  to  the  public  right  to  a 
clean  environment;  and  (4)  establishment  of 
resource  allocation  and  management  programs. 
(Hart-Florida) 
W71-I3697 


LEGAL  TECHNIQUES  FOR  POLLUTION  CON- 
TROL: THE  ROLE  OF  THE  PUBLIC, 

British  Columbia  Univ.,  Vancouver  School  of  Law. 


A.  R.  Lucas. 

British  Columbia  Law  Review,  Vol  6,  No  1 ,  p  If 

191,  June  1971.  25  p,  126  ref. 

Descriptors:  'Foreign  countries,  *Remedi< 
•Damages,  'Water  pollution  control,  Ripari 
rights,  Water  pollution,  Sewage  disposal,  Permi 
Administrative  agencies,  Administration,  Finar 
ing,  Government  finance,  Legislation,  Judic 
decisions,  Legal  aspects,  Local  governments,  E 
vironmenta!  sanitation. 
Identifiers:  'Canada. 

Canadian  laws  are  inadequate  to  control  enviro 
mental  pollution.  This  article  examines  vario 
legal  techniques  used  to  combat  pollution 
Canada.  The  common  law  provides  civil  remedi 
based  upon  a  breach  of  some  duty  relating  to  poll 
tion  control  or  nuisance.  These  theories  have  be 
ineffective  because  damages  beyond  those  suffer 
by  the  community  must  be  proven.  Various  statul 
ry  controls  and  problems  of  implementation  i 
discussed.  Concerning  administrative  conti 
techniques,  economic  incentives,  such  as  t 
deductions  for  pollution  control  devices  and  fina 
cial  assistance  to  municipalities,  have  not  been 
effective  as  the  service  technique.  The  latter  i 
preach  is  aimed  at  reducing  solid  waste 
recycling  articles  through  the  manufacturi 
process.  Permit  systems,  general  manageim 
authorities,  and  effluent  charge  schemes  have  a] 
been  utilized.  Individual  and  group  action  shot 
continue  to  play  an  important  role  in  pollution  cc 
trol  because  public  controls  lack  comprehensh 
ness  and  coordination.  Administrative  reorgani; 
tion  and  the  establishment  of  separate  environmf 
tal  departments  are  needed  to  improve  public  a 
trols. 
W71-13698 


ANTI-POLLUTION    LEGISLATION    AND    I 
ENFORCEMENT:  AN  EMPIRICAL  STUDY, 
P.  Good. 

British  Columbia  Law  Review,  Vol  6,  No  1,  p  21 
286,  June  1971.  16  p,  19  ref. 

Descriptors:  'Foreign  countries,  'Remedi 
'Water  pollution  control,  'Legislation,  Water  p 
lution,  Damages,  Oil,  Ships,  Local  governmen 
Judicial  decisions,  Legal  aspects,  Regulatk 
Public  health,  Air  pollution,  Evaluation,  Admin 
trative  agencies,  Coordination. 
Identifiers:  'Canada. 

The  effectiveness  of  each  governmental  level 
Canada  in  combating  environmental  pollution 
evaluated  in  this  article.  Municipalities  have  be 
limited  in  their  control  efforts  because  they  have 
constitutional  capacity  to  legislate  in  the  area 
rivers  and  lakes.  The  provincial  governments  ha 
been  reluctant  to  enforce  available  anti-polluti 
legislation.  The  lack  of  prosecutions  under  t 
Water  Act  and  the  Pollution  Control  Act  evident 
a  governmental  policy  of  abstention  concerning 
dustrial  activities.  Compliance  with  the  Health  f 
has  been  attempted  through  education  and  persi 
sion.  Only  as  a  last  resort  has  court  action  be 
found  necessary.  On  the  federal  level,  the  conce 
under  the  Canadian  Shipping  Act  has  center 
more  on  prevention  than  prosecution.  Enfon 
ment  of  the  Fisheries  Act  has  been  hinder 
because  proof  of  actual  harm  to  fish  is  necessary, 
terms  of  the  number  of  prosecutions,  fede 
legislation  has  been  enforced  more  frequently  th 
provincial  legislation.  Furthermore,  where  offem 
are  created,  the  sanctions  are  suffer  in  the  fede 
realm,  and  greater  clarity  is  evident  in  the  means 
enforcement.  (Shelnut-Florida) 
W7 1-1 3699 


ADMIRALTY    REMEDIES    FOR    VESSEL  0 
POLLUTION  OF  NAVIGABLE  WATERS, 

P.  C.  Pearson. 

Texas  International  Law  Journal,  Vol  7,  No  1, 

1 2 1-1 50,  Spring  1971.  30  p,  21 5  ref. 

Descriptors:  'Admiralty,  'Ships,  'Water  pol|u,i 
sources,    'Navigable    waters,    'Remedies,   Sti 
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Water  Quality  Control— Group  5G 


mments,  Federal  government,  Public  rights, 
diction,  Legal  aspects,  Water  pollution  con- 
Pollution  abatement,  Political  aspects, 
slation,  Oil,  Oil  industry,  Judicial  decisions, 
idication  procedure,  Oil  wastes. 

;nt  federal  and  state  legislation  concerning  oil 
ition  by  vessels  in  navigable  waters  is  herein 
,zed  and  found  to  contain  many  weaknesses 
h  may  be  redressed  by  more  slate  and  private 
ralty  actions.  A  basic  background  in  admiralty 
s  developed  through  a  consideration  of  the  fol- 
ig  topics:  admiralty  jurisdiction  over  maritime 
,  in  personam  and  in  rem  jurisdiction,  and  the 
sd  liability  of  ship  owners.  Because  the  vast 
rity  of  oil  tankers  are  foreign-owned  and  re- 
red,  the  ability  to  proceed  in  rem  against  the 
iding  vessel  is  deemed  to  provide  a  significant 
rery  fund  that  would  otherwise  be  non-ex- 
t.  The  problems  inherent  in  admiralty  actions 
ght  by  a  private  citizen  are  examined.  Actions 
1  upon  public  and  private  nuisance  are  con- 
ed as  possible  theories  that  can  be  employed  in 
vate  admiralty  suit.  Increased  judicial  aware- 
of  oil  pollution  and  continuing  increases  in 
it  traffic  make  it  likely  that  admiralty  courts 
>e  receptive  to  original  causes  of  action.  This 
irovide  civil  remedies  sufficient  to  deter  pollu- 
ind  to  compensate  injured  parties.  (Horwitz- 
Ja) 
•13700 


)ELINES  FOR  THE  DEVELOPMENT  OF 
ER  POLLUTION  CONTROL  AND  ABATE- 
T  PLANS  FOR  SEWAGE  DRAINAGE 
MS. 

ington  State  Dept.  of  Ecology,  Olympia. 

lition,  1970.  39  p,  6  append. 

riptors:  *Washington,  *Water  pollution  con- 
*Sewage  disposal,  *Long-term  planning, 
ling,  Pollution  abatement,  Administrative 
:ies,  Administration,  Decision  making,  Stan- 
,  Coordination,  Construction  costs,  Treat- 
facilities,  Water  pollution  sources,  Legisla- 
Legal  aspects,  Watersheds  (Basins),  Sewage 
:ts.  Adoption  of  practices. 

o  wide  variations  in  the  preparation  and  con- 
of  water  pollution  control  and  abatement 
,  this  planning  guide  was  prepared  to  promote 
ler  degree  of  coordination,  stabilization,  and 
ardization  of  planning.  The  physical  environ- 
and  social  and  economic  growth  should  be 
iered  before  undertaking  specific  planning  ef- 
An  inventory  of  present  facilities  and  sources 
haracteristics  of  wastes  must  be  undertaken, 
nvolves  an  inventory  of  existing  facilities  and 
ting  authorities  and  a  determination  of  the 
es  of  wastes  at  each  planning  level.  Guidelines 
rovided  for  developing  basin  plans.  Waste 
ierations  which  should  be  encompassed  by  a 
are  detailed.  Additionally,  each  basin  plan 
i  provide  construction  schedules  as  well  as 
estimates  and  plan  financing.  Minimum 
ements  are  outlined.  Appendixes  encompass 
illowing  areas:  (1)  plan  preparation,  (2)  in- 
:ncy  coordination,  (3)  legal  and  administra- 
spects,  and  (4)  financing. 
13701 


AND  OYSTERS  DONT  MIX:  PRIVATE 
EDIES  FOR  POLLUTION  DAMAGE  TO 
LFISH, 

Jorrough. 

ma  Law  Review,  Vol  23,  No  1,  p  100-133, 

J70.  34  p,  135  ref. 

iptors:  *Alabama,  *Oysters,  *Oil  wastes, 
ages,  Water  pollution.  Water  pollution  ef- 
Oil  industry,  Oily  water,  Remedies,  Commer- 
hellfish,  Food  chain,  Federal  government, 
ation,  Judicial  decisions,  Legal  aspects, 
land  Harbors  Act,  Water  pollution  sources. 


Legal  theories  applicable  in  private  suits  for  oil  pol- 
lution damages  to  oyster  beds  are  analyzed. 
Because  of  the  oyster's  unusual  feeding  process,  oil 
pollution  can  destroy  its  commercial  value,  thus 
disrupting  the  food  chain,  by  giving  it  an  offensive 
taste.  One  who  claims  relief  for  such  an  injury  must 
predicate  his  claim  on  some  right  of  ownership. 
Although  ownership  is  in  the  state,  its  permittees 
have  private  rights  in  the  oysters.  The  common  law 
forms  of  actions  have  been  unsuccessful  vehicles 
for  securing  restitution  and  abatement.  In  trespass 
actions  the  trend  is  toward  tempering  trespass  with 
the  requirement  that  the  invasion  be  intentional, 
negligent,  or  the  result  of  extra-hazardous  activity. 
Negligence  actions  are  favored  by  the  judiciary,  but 
proximate  cause  is  often  difficult  to  demonstrate. 
Actions  to  abate  private  nuisances  are  allowed 
when  the  injury  to  oyster  beds  is  continuous  in  na- 
ture. Also,  there  are  federal  statutes  supporting 
private  actions.  Under  the  Rivers  and  Harbors  Act, 
for  example,  an  oysterman  may  seek  to  recover 
through  a  qui  tarn  action  or  by  compelling  govern- 
mental prosecution  and  claiming  one-half  of  the 
penalty.  (Shelnut-Florida) 
W71  -13702 


ENVUtONMENTAL  GUIDELINES  FOR  THE 
CIVIL  WORKS  PROGRAM  OF  THE  CORPS  OF 
ENGINEERS. 

Corps  of  Engineers,  Washington,  DC. 

Available  from  National  Technical  Information 
Service  as  AD-7 1 6  770,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Regulation  No  1165-2-500,  Appen- 
dix A,  Army  Corps  of  Engineers,  Wash.  DC, 
November  1970.  12  p. 

Descriptors:  *Federal  project  policy,  *Standards, 
*  Environmental  engineering,  *Conservation,  En- 
vironmental effects,  Planning,  Construction, 
Operations,  Operation  and  maintenance,  Design, 
Economic  efficiency,  Water  utilization,  Natural 
resources,  Optimum  development  plans,  Project 
planning,  Water  resources  development, 
Aesthetics,  Water  pollution,  Air  pollution,  Legal 
aspects,  Administrative  agencies. 

Reconciling  demands  for  development  and  utiliza- 
tion of  resources  with  those  for  conservation  calls 
for  reorienting  the  Corps  of  Engineers'  previous 
policy,  which  was  primarily  concerned  with  na- 
tional economic  efficiency,  toward  a  full  considera- 
tion of  environmental  needs.  To  achieve  this  new 
policy,  a  civilian  Environmental  Advisory  Board 
has  been  formed  to:  ( 1 )  examine  existing  and 
proposed  policies,  programs  and  activities  from  an 
environmental  viewpoint;  (2)  advise  how  the  Corps 
can  improve  relations  with  the  conservation  com- 
munity and  general  public;  and  (3)  advise  the 
Corps  as  to  the  environmental  problems  associated 
with  specific  projects.  This  new  policy  requires  that 
full  consideration  be  given  to  environmental 
values,  as  well  as  economic,  social,  and  technical 
factors.  In  this  way  the  Corps  may  help:  (1) 
preserve  unique  and  important  ecological, 
aesthetic  and  cultural  values  of  our  heritage;  (2) 
conserve  natural  resources  for  present  and  future 
generations;  ( 3 )  enhance,  maintain  and  restore  the 
natural  and  man-made  environment  in  terms  of  its 
productivity,  variety,  spaciousness  and  beauty;  and 
(4)  create  new  opportunities  for  people  to  use  and 
enjoy  their  environment.  To  aid  in  implementing 
these  objectives  specific  environmental  guidelines 
are  established  for  the  planning,  design,  construc- 
tion, and  operation  of  Corps'  projects.  (Gallagher- 
Florida) 
W71-13703 


COMPREHENSIVE  PLAN,  NOTICE  OF  PUBLIC 
HEARING. 

Delaware  River  Basin  Commission,  Trenton,  N.J. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-13704 


WATER  QUALITY  STANDARDS. 

Environmental  Protection  Agency,  Washington, 
DC. 

Federal  Register,  Vol  36,  No  137,  p  13203-13205 
(July  1971).  3  p. 

Descriptors:  *Water  quality  control,  *Standards, 
♦Regulation,  *Federal  government,  *State  govern- 
ments, United  States,  Legal  aspects,  Administrative 
agencies,  Water  pollution  control,  Administration, 
Adoption  of  practices,  Water  resources  develop- 
ment, Planning,  Conferences,  Decision  making,  Su- 
pervisory control  (Power). 

Amendments  to  procedures  for  revision  of  water 
quality  standards,  adopted  pursuant  to  the  Federal 
Water  Pollution  Control  Act,  are  detailed  in  this 
Environmental  Protection  Agency  regulation.  A 
state  may,  after  notice  and  hearing,  adopt  revisions 
of  its  own  water  quality  standards.  These  will 
become  valid  and  enforceable  if  approved  by  the 
Administrator.  If  the  Administrator  deems  it  ap- 
propriate, he  may  call  for  a  federal  conference. 
Such  a  conference  was  mandatory  under  prior 
proposed  regulations.  If  the  Administrator  desires 
revisions  in  the  water  quality  standards  of  one  or 
more  states,  he  shall  call  a  conference  for  the  pur- 
pose of  determining  appropriate  standards.  If  the 
Governor  of  a  state  affected  by  another  state's  stan- 
dards desires  revision  of  such  standards,  he  may 
request  the  Administrator  to  initiate  a  conference 
for  the  purpose  of  revision.  If  a  state  does  not  adopt 
the  revisions  proposed  by  the  conference  within  six 
months,  the  Administrator  shall  publish  the  revi- 
sions and  they  will  become  effective  in  thirty  days. 
The  promulgation  also  sets  forth  procedures  relat- 
ing to:  ( 1 )  the  initiation  of  conference  proceedings, 
(2)  notice  of  conferences,  (3)  service  of  notice,  (4) 
parties,  (5)  conference  organization,  (6)  the 
presentation  of  material,  and  (7)  recording  con- 
ference proceedings. 
W71-13706 


NOTICE    OF    PUBLIC    HEARINGS    (AMEND- 
MENT OF  COMPREHENSIVE  PLAN). 

Delaware  River  Basin  Commission,  Trenton,  N.J. 
For  primary  bibliographic  entry  see  Field  06E. 

W71-13707 


WATER  MANAGEMENT  BUREAU. 

Michigan  State  Dept.  of  Natural  Resources, 
Lansing. 

Reprint  from  Twenty-fifth  Biennial  Report, 
Michigan  Department  of  Natural  Resources, 
Lansing,  1969-1970.  14p,2tab. 

Descriptors:  *Michigan,  'Programs,  •Administra- 
tive agencies,  *Water  pollution  control,  Water  pol- 
lution, Administration,  Planning,  State  govern- 
ments, Water  pollution  sources,  Water  pollution 
treatment,  Pollution  abatement,  Pollutants,  Water 
resources  development,  Water  quality  control, 
Standards,  Regulation,  Legislation,  Data 
processing,  Legal  aspects,  Chemical  wastes.  Public 
health. 

The  activities  of  the  Michigan  Water  Resources 
Commission  and  its  various  divisions  are  sum- 
marized in  a  biennial  report  for  1969-1970.  During 
that  period  the  Commission  intensified  protection 
of  Michigan's  lakes  and  streams  through  enforce- 
ment of  high  water  quality  standards.  New  laws  are 
described  which  strengthen  the  anti-pollution  ef- 
fort, along  with  new  pollution  prevention  programs 
initiated  by  the  Commission.  Mercury  and  other 
toxic  wastes  were  studied  in  an  attempt  to  halt 
further  chemical  waste  pollution  by  industry.  The 
Water  Quality  Control  Division  is  responsible  for 
administering  Michigan's  water  pollution  control 
program.  Units  of  the  division  handling  specific  en- 
forcement duties  are  described.  Health  hazards 
from  water  pollution  were  studied.  Personnel  con- 
ducted ten  comprehensive  studies  of  river  water 
quality.  Exploration  of  possible  forms  of  improved 
data  processing  in  water  pollution  control  led  to 
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some  reorganization.  Development  and  main- 
tenance of  a  comprehensive  water  resource 
planning  process  was  continued.  State  and  federal 
construction  grant  programs  significantly  con- 
tributed to  pollution  abatement.  The  Hydrological 
Survey  Division  handles  most  engineering  and  sub- 
merged land  management  programs.  Investigations 
produced  basic  data  on  streamflow,  lake  levels  and 
underground  water  quality  and  quantity.  The  bien- 
nial period  saw  an  improvement  in  water  quality. 
( Smiljanich-Florida ) 
W71-13708 


ENVIRONMENTAL  PROGRESS  DURING  1970. 

Michigan  Water  Resources  Commission,  Depart- 
ment of  Natural  Resources,  Lansing,  Michigan, 
January  1971.  7  p. 

Descriptors:  *Michigan,  *Water  pollution  control, 
♦Programs,  *Water  pollution  sources,  Water 
resources  development,  Water  pollution,  Water 
pollution  treatment,  Pollution  abatement,  Water 
quality  control,  Phosphates,  Chemical  wastes,  Pol- 
lutants, Thermal  pollution,  Legislation,  Regulation, 
Administrative  agencies,  Ships,  Waste  disposal, 
Metals,  Industrial  wastes,  Lake  Erie,  Legal  aspects. 

Significant  environmental  programs  and  develop- 
ments in  Michigan  are  summarized  for  the  year 
1970.  With  recent  legislative  enactments,  the 
state's  pollution  control  statute  is  the  most  com- 
prehensive in  the  nation.  Results  of  monthly 
meetings  of  the  Water  Resources  Commission  are 
listed-  The  phosphorus  removal  program  decreased 
the  amount  of  phosphorus  entering  water  bodies, 
but  concern  developed  over  the  pollution  potential 
of  substitute  chemicals.  Mercury  pollution  in  the 
Great  Lakes  was  a  major  problem.  A  fishing  ban 
was  initiated,  and  industries  using  mercury  in 
manufacturing  processes  were  ordered  to  halt 
further  discharge  of  mercury.  Legislation  was 
proposed  to  control  mercury  pollution.  A  survey 
was  made  of  industrial  uses  of  metals  which,  if 
discharged,  could  contaminate  lakes  and  streams. 
A  proposed  rule  would  limit  discharges  of  such 
metals.  Contamination  of  wells  through  improper 
salt  storage  led  to  a  proposed  rule  prohibiting  such 
pollution  of  groundwater.  The  Vessel  Pollution 
Control  Act  regulates  the  use  of  portable  holding 
tanks  for  wastes  on  vessels.  Direct  and  indirect 
water  discharge  of  sewage  is  a  violation  of  the 
statute.  Other  developments  discussed  include 
disposal  of  polluted  dredge  spoil,  pollution  con- 
ferences, thermal  pollution,  and  Lake  Erie  pollu- 
tion. (Smiljanich-Florida) 
W71-13709 


REPORT  OF  THE  FAO  TECHNICAL  CON- 
FERENCE ON  MARINE  POLLUTION  AND  ITS 
EFFECTS  ON  LIVING  RESOURCES  AND  FISH- 
ING. 

Food  and  Agriculture  Organization  (UN),  New 

York.  Fishery  Resources  Div. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-13723 


EVALUATING  WASTE  DISPOSAL  AT  SEA  - 
THE  CRITICAL  ROLE  OF  INFORMATION 
MANAGEMENT, 

Bisset-Berman  Corp.,  San  Diego,  Calif. 

For  primary  bibliographic  entry  see  Field  05E. 

W7I-13726 


POLLUTION  MANAGEMENT  IN  THE 
COASTAL  STATES, 

Ocean  Science  Center  of  the  Atlantic  Commission, 
Savannah,  Ga. 
T  E.  Suddath. 

In:  Marine  Technology  Society  7th  Annual  Con- 
ference, August  16-18,  1971,  Washington,  DC,  p. 
431-436. 

Descriptors:  'State  governments,  *  Water  pollution 
control,  'Administrative  agencies,  Administration, 
Long-term  planning,  State  jurisdiction,  Federal  ju- 
risdiction, Legislation,  Pollution  abatement. 


Identifiers:     'Pollution     management, 
states,  Coastal  States  Organization. 


•Coastal 


A  case  is  made  for  a  balanced  approach  to  pollu- 
tion management  in  which  each  coastal  state  ex- 
amines its  priorities  and  determines  if  the  pollution 
management  problems  in  the  coastal  zone  would  be 
of  such  dimensions  as  to  establish  a  coastal  regional 
planning  and  management  activity.  It  is  suggested 
that  a  'State  EPA'  is  the  most  logical  structure  to  be 
the  connecting  link  for  funding  and  communicating 
pollution  control  standards  back  and  forth  between 
Federal  and  State  governments.  (Currer-PAI) 
W71-13728 


SEWAGE  DISPOSAL  FROM  PLEASURE 
BOATS, 

Michigan    Univ.,    Ann    Arbor.    Dept.    of    Naval 
Architecture  and  Marine  Engineering. 
J.  B.  Woodward,  III. 

In:  Marine  Technology  Society  7th  Annual  Con- 
ference, August  16-18,  1971,  Washington,  D.C.,  p 
601-628.  11  fig. 

Descriptors:      'Sanitary      engineering,      'Boats, 

'Sewage    disposal,    Boating    regulations,    Naval 

architecture,  Water  pollution  control,  Waste  water 

treatment. 

Identifiers:  'Marine  toilet  design,  'Holding  tanks, 

Pleasure  boats,  Motor  cruisers,  Sailboats. 

The  impact  of  pollution  regulations  on  the  design 
of  sanitary  facilities  onboard  pleasure  craft  is  ex- 
amined. Several  types  of  non-discharging  sewage 
systems  are  listed  and  discussed  as  to  their  suitabili- 
ty for  pleasure  craft.  Seven  different  typical  plea- 
sureboats  are  described  and  analyzed;  the  effects  of 
holding  tank  weight,  such  as  extra  propulsive 
power  and  fuel  consumption,  and  change  in  stabili- 
ty, are  estimated.  The  possible  advantages  of  using 
one  or  more  of  the  alternative  schemes  is  then 
discussed.  (Currer-PAI) 
W71-13736 


ENVIRONMENTAL  LAW  -  CONGRESS  HAS 
AUTHORITY  UNDER  THE  COMMERCE 
CLAUSE  TO  PROTECT  MARINE  ECOLOGY  IN 
INTRASTATE  WATERS  -  CORPS  OF  EN- 
GINEERS TO  TAKE  ENVIRONMENTAL  CON- 
SIDERATIONS INTO  ACCOUNT  IN  THE 
MANAGEMENT  OF  NAVIGABLE  WATERS. 
Villanova  Univ.,  Pa. 

Villanova  Law  Review,  Vol.  16,  1971, p766. 

Descriptors:  'Legal  aspects,  'Water  utilization, 
'Riparian  rights,  Navigable  waters,  Project 
planning,  Legislation,  Riparian  land,  Water  zoning, 
Water  resources  development. 
Identifiers:  River  and  Harbors  Act  of  1899,  U.S. 
Army  Corps  of  Engineers. 

Zabel  v  Tabb,  the  first  case  to  examine  the 
propriety  of  the  Army  Corps  of  Engineers'  use  of 
ecological  factors  as  a  determinant  in  granting  con- 
struction permits  under  the  Rivers  and  Harbors  Act 
of  1 899,  is  reviewed.  The  issue  decided  upon  was 
whether  Congress  could  prohibit  a  project  on 
private  riparion  submerged  land  in  navigable 
waters  for  ecological  reasons  or  had  relinquished 
this  power  to  the  state  —  or  had  delegated  it  to  the 
Secretary  of  the  Army.  (Cun-er-PAI) 
W71-13743 


THE  ENVIRONMENTAL  LAW  EXPLOSION  -  A 
SURVEY  OF  ANTI-POLLUTION  LAWS  AF- 
FECTING THE  OIL  INDUSTRY, 

Pace  Coll.,  New  York. 

G.  A.  Bond. 

Business  Lawyer,  Vol  26,  1 97 1 ,  p  1 039. 

Descriptors:  'Legal  aspects,  'Water  Quality  Act, 
•Oil-water  interface,  Oil  industry,  Legislation,  Oil 
reservoirs,  Expoitation,  Exploration,  Drilling, 
Resource  development. 

Identifiers:  Rivers  and  Harbors  Act  of  1 899,  Water 
Quality  Act  of   1965,  Air  Quality  Act  of  1969, 


Water  Quality  Improvement  Act  of  1970,  Polli 
of  the  Sea  by  Oil  Act  of  1 96 1 . 

The  petroleum  industry  is  used  as  a  focal  poui 
the  survey  of  emerging  environmental  laws.  E 
ing  and  emerging  regulations  are  studied  fron 
perspective  of  the  four  functional  categories  < 
industry  operations:  production,  transport? 
refining,  and  marketing.  (Currer-PAI) 
W71-13744 


TWO-DIMENSIONAL  WIND  SETUP  OF  OU 
WATER, 

Texas  A  and  M  Univ.,  College  Station.  Def 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13749 


COASTAL  WATER  POLLUTION,  POLLU1 
OF  THE  SEA  BY  OIL  SPILLS. 

North  Atlantic  Treaty  Organization,  Bn 
(Belgium). 

Colloquium  on  Pollution  of  the  Sea  by  Oil  S 
N.A.T.O.,  Committee  on  the  Challenges  of  Mc 
Society,  November  2-6,  1970,  Brussels,  Belj 
398  p. 

Descriptors:  'Water  pollution  control,  'Poll 

abatement,    *Oil    wastes,    'Cleaning,    'Plan 

Governments,  Industry,  Environmental  effect 

ternational  law,  Jurisdiction. 

Identifiers:     Removal     procedures,     Internat 

cooperation. 

This  international  colloquium  heard  repres 
tives  from  Belgium,  Canada,  Denmark,  Fr 
Germany,  Greece,  Iceland,  Italy,  Norway,  Ne 
lands,  Portugal,  Turkey,  Spain,  Great  Britair 
the  United  States  speak  on  the  grave  proble 
pollution  of  our  oceans  by  oil.  These  repres 
tives  presented  papers  on  standards,  regulal 
preventive  measures,  oil  removal  methods,  c 
ing  methods  and  the  effects  on  the  marine  env 
ment.  Twenty  seven  papers  are  included.  (Se< 
W71-13752thruW71-13778)(Ensign-PAI) 
W71-13751 


PREVENTION  OF  OIL  POLLUTION  BY  SH 

Coast  Guard,  Washington,  D.C. 

R.  Y.  Edwards. 

In:   N.A.T.O.,  Committee  on  the  Challeng 

Modern  Society,  Colloquium  on  Pollution  c 

Sea  by  Oil  Spills,  November  2-6,  1970,  Bru 

Belgium, p  1.1-1.7. 

Descriptors:  Water  pollution  control,  'Oil  w; 

'Ships,  'Pollution  abatement,  United  States,  E 

daries,  Jurisdiction,  Regulation,  Safety,  Tran 

tation. 

Identifiers:    'U.S.    Coast   Guard,   Traffic,  ( 

handling,  Ballast  discharge,  Shore  facilities,  Li 

ty- 

The  responsibility  and  jurisdiction  of  the  U 
States  Coast  Guard  covering  United  States  sh 
marine  safety  and  oil  spillage  are  reviewed, 
control  the  inspection  and  approval  of  those  vi 
carrying  bulk  inflammables  and  combu 
liquids  as  well  as  enforcing  discharge  zone  I 
There  are  civil  penalties  for  discharge  in  Ante 
and  contiguous  waters,  a  provision  for  liabilit 
cleanup  costs,  preventional  measures  of  thre 
ing  spills,  and  regulations  for  the  prevention  ol 
discharges.  The  Water  Quality  Act  of  1970  im 
fines  and  prison  penalties  for  failure  to  reporl 
lage  in  United  States  waters.  The  merchant  fie 
the  world  should  be  unrestricted,  because  thei 
no  recognized  international  boundaries.  St 
design  standards  are  being  promulgated  for  U 
States  tanker  ships.  Under  study  are  the  oceai 
face  areas,  advisory  service  for  port  traffic 
cargo  handling  and  shoreside  facilities  foi 
reception  of  bilge  and  ballast  discharges.  (Sei 
W71-1375l)(Ensign-PAI) 
W71-13752 


116 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  05 

Water  Quality  Control — Group  5G 


OIDANCE  OF  ACCIDENTAL  AND 
LIBERATE  POLLUTION, 

partment  of  Trade  and  Industry,  Washington, 

Victory. 

N.A.T.O.,  Committee  on  the  Challenges  of 
dern  Society,  Colloquium  on  Pollution  of  the 

by  Oil  Spills,  November  2-6,  1970,  Brussels, 
gium.p  2.1-2.10. 

;criptors:  Water  pollution  control,  *Oil,   *Oil 
tes,  *  Accidents,   Exploration,  Ships,   Naviga- 
i,  Regulation,  Training,  International  waters, 
itifiers:   *United  Kingdom,   *Oil  spills,  Inter- 
ernmental  Maritime  Consultative  Organization. 

United  Kingdom  discusses  the  handling  of  oil 
lages  and  its  close  association  and  usage  of  ser- 
s  offered  by  the  Intergovernmental  Maritime 
isultative  Organization.  Interest  is  in  the 
idance  of  accidental  and  deliberate  oil  spillage, 
i  suggestions  for  immediate  useful  implementa- 

and  the  studies  which  have  been  made  or  are 
er  study  by  the  I.M.C.O.  It  is  suggested  that 
nber  governments  accept  the  1 969  Amendment 
tie  International  Convention  for  the  Prevention 
'ollution  (1954),  instituting  international  en- 
ement.  Effective  cooperation  should  be  or- 
ized  in  the  prosecution  of  offenders.  Safety  in- 
ises  in  casualties  causing  accidental  pollution 
!  been  studied,  such  as  routing,  navigational 
,  rev.sed  collision  regulations,  training  and 
leuverability.  Recommendation  is  made  that 
prevention  of  offshore  spillage  in  petroleum  ex- 
ation  be  the  responsibility  of  national  govern- 
ts.  (See  also  W7 1-1 375 1 )  (Ensign-PAI) 
1-13753 


P  CONSTRUCTION  AND  OPERATION 
NDARDS  FOR  OIX  POLLUTION   ABATE- 

ST, 

itime  Administration,  Washington,  D.C. 
IE.  Dillon. 

N.A.T.O.,  Committee  on  the  Challenges  of 
lern  Society,  Colloquium  on  Pollution  of  the 
by  Oil  Spills,  November  2-6,  1970,  Brussels, 
jum.p  3.1-3.9. 

niptors:  Water  pollution  control,  *Oil  wastes, 
ps,  Operations,  *  Standards,  *  Pollution  abate- 
t,  Emulsions,  Reclamation, 
tifiers:   *Tankers,  Ballast  systems,  Load-On- 
,  Separators,  Oil  meters,  Interface  detectors. 

merits  of  Load-On-Top  procedure  in  oil  tan- 
are  reviewed  at  length,  with  ample  descrip- 
!  of  the  mechanical  operation.  Although  tanker 
ators  would  find  a  large  financial  imposition  in 
'erting  the  present  tankers,  in  theory  it  is  felt 
this  procedure  would  be  an  interim  solution, 
ballast  systems  should  be  studied  on  all  types 
lips.  Two  goals  are  set  forth:  universal  adapta- 
by  all  tankers  to  the  Load-On-Top  procedure 
carry  crude  and  heavy  oils,  and  further 
irch  and  development  of  oily-water  separators, 
ontent  meters  and  interface  detectors.  There 
Id  also  be  improved  methods  for  the  breaking 
i  of  emulsions.  Ship  design  is  discussed  and  it  is 
ested  that  studies  should  be  supported  and  a 
ersally  agreed  tank  size  endorsed.  Oil  ter- 
Js,  facilities  in  reception  of  processing,  and 
e  reclaiming  remain  inadequate.  (See  also 
-13751)  (Ensign-PAi) 
-13754 


IGN  AND  OPERATIONS  FOR  OIL 
NSFER  OFFSHORE  TERMINALS, 

dard  Oil  Co.,  Linden,  N.J.  Transportation  Div. 
Howe. 

^I.A.T.O.,  Committee  on  the  Challenges  of 
ern  Society,  Colloquium  on  Pollution  of  the 
by  Oil  Spills,  November  2-6,  1970,  Brussels, 
ium.p  4.1-4.11. 

riptors:  *OiI,  'Transfer,  'Operations, 
;ign,  'Pollution  abatement,  Regulation, 
:rnments,  Industries,  International  law,  Water 
ition  control. 


Identifiers:  'Tanker  terminalling,  Sea  islands,  Buoy 
moorings,  Single  buoy  moorings. 

Tanker  terminalling  and  its  methods  as  a  means  to 
reducing  marine  pollution  are  discussed.  Although 
oil  companies  and  tanker  operators  as  well  as  port 
authorities  and  Army  Navy  cooperation  are  at  a 
high  level,  international  regulations  enforcement 
governing  tanker  design  and  oil  handling  opera- 
tions are  vital  to  success.  Industry  could  cooperate 
more  effectively.  Construction  codes  would  be 
meaningless  because  terminalling  facilities  are 
custom  tailored  to  the  physical  environment.  Con- 
stant communications  between  industry  and 
governments  in  terminal  planning  are  necessary  to 
handle  the  increasing  oil  movements.  The  offshore 
terminal  is  recommended  as  one  of  the  most 
satisfactory  for  spillage  control,  because  many 
ports  cannot  be  upgraded  to  meet  the  future 
requirements  and  the  larger  built  tankers  will  be 
unable  to  enter  many  ports.  Three  main  types  of 
terminals  are  described:  sea  islands,  multi-buoy 
moorings  and  single  buoy  moorings.  Equipment 
and  operation  of  these  offshore  systems  are 
discussed.  (See  also  W71-1 3751)  (Ensign-PAI) 
W71-13755 


DESIGN  AND  OPERATIONS  REQUIREMENTS 
FOR  OIL  TRANSFER,  OFFSHORE  TERMINALS 
(ANNEX),  DETAILED  DESIGN  AND  OPERA- 
TIONS REQUIREMENTS  FOR  OIL  TRANSFER, 
OFFSHORE  TERMINALS, 
Esso  Research  and  Engineering  Co.,  Linden,  N.J. 
J.  Mascenik. 

In:  N.A.T.O.,  Committee  on  the  Challenges  of 
Modern  Society,  Colloquium  on  Pollution  of  the 
Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 
Belgium,  p  4.12-4.48.  9  fig,  6  ref. 

Descriptors:  'Oil,  'Transfer,  Operations,  Design, 
Ships,  'Pollution  abatement,  Regulation,  Pipelines, 
Testing,  Training,  Water  pollution  control. 
Identifiers:   'Tanker  terminalling,   'Offshore  ter- 
minals, Mooring,  Berthing. 

Detailed  descriptions  are  given  in  offshore  ter- 
minalling. The  usage  of  three  types  of  berths,  their 
designs  and  their  operational  limitations,  as  well  as 
submarine  pipelines  are  dealt  with  fully.  Due  to  the 
dissimilarity  of  berthing,  mooring,  and  cargo 
transfer,  each  facility  requires  a  thorough  survey  of 
the  physical  environment.  To  establish  bases,  a 
comprehensive  knowledge  of  acting  forces  on  the 
vessels  is  necessary.  Model  test  data  are  used  to 
determine  whether  conditions  are  safe  for  the 
mooring  of  tankers.  Established  criteria  and 
procedures  must  be  analysed  before  design  loads 
are  made  for  the  various  components.  Severest 
conditions  are  considered  necessary  to  design  for 
maximum  loads  on  the  facility  while  a  tanker  is  not 
berthed.  Stringent  tests  are  made  following  installa- 
tion of  facilities  prior  to  usage.  Training  of  both 
ship  and  shore  crews  is  essential  to  satisfactory 
operation.  (See  also  W71-13751)  (Ensign-PAI) 
W71-13756 


FEDERAL  REGULATIONS  AND  POLLUTION 
CONTROLS  ON  THE  U.S.  OFFSHORE  OIL  EV- 
DUSTRY, 

Geological  Survey,  Washington,  D.C.  Conservation 

Div. 

Russell  G.Wayland. 

In:   N.A.T.O.,  Committee  on   the  Challenges  of 

Modern  Society,  Colloquium  on  Pollution  of  the 

Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 

Belgium,  p  5.1-5.9. 

Descriptors:  'Oil  industry,  United  States,  Federal 
government,  'Regulation,  Water  pollution  control, 
Drilling,  Offshore  platforms,  Wells,  Leases,  Materi- 
als, Equipment,  Cleaning. 
Identifiers:  'Santa  Barbara  Blowout,  'Gulf  of  Mex- 


New,  more  stringent  regulations  are  clearly  spelled 
out  regarding  offshore  drilling.  Specific  data  on  the 
Santa  Barbara  Blowout  and  the  Gulf  of  Mexico,  are 


given.  Leases  are  not  offered  until  operators  file  ex- 
ploratory drilling  plan,  drilling  application  and 
development  plans  including  platform  and  develop- 
ment wells.  Rules  on  structural  equipment  regula- 
tions are  specific,  as  on  cement  and  other  materi- 
als. There  are  new  requirements  on  preventive 
blowout  equipment  and  crew  drills  are  required 
weekly.  Mud  conditioning  practices  are  tightly 
regulated  and  new  production  platforms  must  have 
gas  detectors,  alarm  systems,  shutdown  devices  and 
water  separation  equipment.  Study  is  in  progress  by 
the  Geological  Survey  to  update  older  systems. 
Operators  are  required  to  report  any  spill  over  fifty 
barrels  and  are  responsible  for  cleanup.  A  glossary 
of  technical  terms  is  included.  (See  also  W71- 
13751)  (Ensign-PAI) 
W71-13757 


REPORT  OF  OIL  SPILLAGE  TRIAL  -  JUNE 
1970, 

Royal  Naval  Scientific  Service,  London  (England). 
E.  N.  Dodds. 

In:  N.A.T.O.,  Committee  on  the  Challenges  of 
Modern  Society,  Colloquium  on  Pollution  of  the 
Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 
Belgium,  p  7.1-7.8.  3  tab. 

Descriptors:  Water  pollution  sources,  'Oil,  'Emul- 
sions, Photography,  Weathering,  Pollution  abate- 
ment. 

Identifiers:  'Torrey  Pine  oil  spill,  Dean  and  Starks 
apparatus. 

Description  of  on-the-scene  methods  are  given  in  a 
review  of  the  Torrey  Pine  oil  spill  trials.  The  trial 
objective  was  to  obtain  samples  of  oil  and  water 
over  a  prolonged  period  and  to  check  emulsion  for- 
mation. Visual  and  photographic  observations  were 
included.  A  short  narrative  describes  the  work 
done  for  four  days  following  the  disaster.  Water 
and  oil  samples  were  tested  by  means  of  Dean  and 
Stark  apparatus,  the  results  of  which  are  tabulated 
in  the  accompanying  Table  2.  The  behavior  and 
character  of  the  Kuwait  crude  oil  has  indicated  that 
research  in  the  areas  of  weathering  done  in  the 
open  sea  cannot  be  satisfactory  in  uncontrolled 
slicks.  (See  also  W7 1  - 1 375 1 )  ( Ensign-PAI) 
W71-13758 


DETECTION  BY  SATELLITE, 

North    Atlantic    Treaty    Organization,    Brussels 

(Belgium).  Div.  of  Scientific  Affairs. 

Amos  J.  Shaler. 

In:   N.A.T.O.,  Committee  on  the  Challenges  of 

Modern  Society,  Colloquium  on  Pollution  of  the 

Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 

Belgium,  p  8.1-8.4. 

Descriptors:  Water  pollution  control,  Ships,  Oil 
wastes,  'Accidents,  'Satellites  (Artificial),  'In- 
frared radiation,  'Remote  sensing,  Photography. 
Identifiers:  Nimbus  IV  pictures,  Berridge  formula, 
N.A.T.O.,  U.S.  National  Environmental  Satellite 
Center,  Oil  detection. 

Monitoring  of  oil  spills  which  are  unreported  either 
by  virtue  of  illegal  discharges  or  non-tanker  vessel 
accidents  have  become  important  in  controlling 
marine  pollution.  Experiments  are  being  done  in 
Great  Britain  with  earth-scanning  satellites  and  in- 
frared cameras.  Although  satellite  usage  for 
weather  prediction  has  been  in  use  for  a  number  of 
years  the  meteorological  films  have  been  little  stu- 
died for  possible  presence  of  oil  discharge.  Satellite 
films  taken  at  the  time  of  the  Torrey  Pines  disaster 
revealed  also  that  cloud  formation  and  condensa- 
tion in  the  atmosphere  prevented  satisfactory  films. 
The  inadequacies  of  the  infrared  Nimbus  IV  pic- 
tures are  discussed  as  are  those  of  the  Berridge  for- 
mula. Further  study  using  the  central  communica- 
tion network  within  N.A.T.O.  and  the  facilities  of 
the  U.S.  National  Environment  Satellite  Center, 
present  and  planned,  seems  feasible.  (See  also 
W71-13751)(Ensign-PAI) 
W71-13759 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


SCIENTIFIC    ASPECTS   OF   THE   OIL    SPILL 
PROBLEM, 

Woods    Hole    Oceanographic    Institution,    Mass. 

Dept.  of  Chemistry. 

Max  Blumer. 

In:   N.A.T.O.,  Committee  on  the  Challenges  of 

Modern  Society,  Colloquium  on  Pollution  of  the 

Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 

Belgium,  p  9.1-9.24.  13ref. 

Descriptors:  Water  pollution  effects,  *Oil  wastes, 

Toxicity,  *Ecology,  *Leases,  *Cost  repayment, 

Cleaning,   Pollution   abatement,   Water  pollution 

control. 

Identifiers:  *Oil  spills,  Assessment. 

Oil  spillage  estimates  are  presented  in  terms  of  mil- 
lions of  tons,  and  with  the  opening  of  new  oil  fields 
and  larger  tankers,  a  world  assessment  of  the 
marine  oil  pollution  situation  is  urgently  needed. 
Scientific  oil  spillage  studies  have  shown  oil  and  oil 
products  to  remain  poisonous  for  long  periods  of 
time,  the  hydrocarbons  and  carcinogens  proving 
fatal  to  ecology,  fisheries  and  man.  Countermea- 
sures  thus  far  have  proved  to  be  inadequate  as  well 
as  dangerous  to  the  marine  environment.  Basic 
research  and  development  is  needed  in  ecology  and 
it  is  suggested  that  added  funds  be  included  in  all 
oil  lease  costs  to  contribute  to  environmental  pro- 
tection. (See  also  W7 1-1 3751)  (Ensign-PAI) 
W71-13760 


EFFECTS  ON  FISHERIES  AND  THEIR 
EVALUATION, 

Ministry  of  Agriculture,  Fisheries,  and  Food,  Lon- 
don (England). 
R.  G.  J.  Shelton. 

In:  N.A.T.O.,  Committee  on  the  Challenges  of 
Modern  Society,  Colloquium  on  Pollution  of  the 
Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 
Belgium,  p  10. 1-10.8.  9  ref. 

Descriptors:  Water  pollution  control,  *Oil  wastes, 

♦Dispersion,      *Fisheries,     Toxicity,     Cleaning, 

Operations,  Water  pollution  effects. 

Identifiers:  Oil  types,  Spill  circumstances,  Cleaning 

methods. 

Oil  as  a  pollutant  is  one  of  the  major  problems  to 
the  fishing  industry.  Because  of  the  tendency  to 
taint  commercially  important  species  and  the  ex- 
tent of  toxicity  of  some  oils  and  oil  dispersants  to 
marine  organisms  it  is  necessary  to  know  the  type 
of  oil  spilt,  the  circumstances  of  the  spill  and  the 
clearing  up  methods  used.  The  various  clearing 
operations  are  discussed  from  the  fisheries  view- 
point and  recommendations  to  reduce  the  damage 
to  fisheries  are  made.  (See  also  W7 1-1 3751)  (En- 
sign-PAI) 
W71-13761 


OIL  POLLUTION  AND  SEABIRDS, 

Nature  Conservancy,  Abbots  Ripton  (England). 

Monks  Wood  Experimental  Station. 

J.  L.  F.  Parslow. 

In:  N.A.T.O.,  Committee  on  the  Challenges  of 

Modern  Society,  Colloquium  on  Pollution  of  the 

Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 

Belgium.p  1 1.1-1 1.12.  3  tab,  14ref. 

Descriptors:  Water  pollution  effects,  *Oil  wastes, 
•Birds,  Toxicity,  ♦Populations,  *Mortality,  Pollu- 
tion abatement,  Breeding,  Water  pollution  control. 
Identifiers:  *Auks,  ♦Puffins. 

One  of  the  effects  of  oil  pollution  is  the  suffering 
and  mortality  of  seabirds.  Declines  in  seabird  popu- 
lations due  to  oil  pollution  have  been  reported  from 
North  America,  Northern  Europe,  South  Africa 
and  elsewhere.  In  Britain  oil  pollution  was  found  to 
be  mainly  responsible  for  the  declines  in  auk  colo- 
nies over  the  past  few  decades.  To  conserve  the  auk 
population  further  control  of  pollution  and  promo- 
tion of  breeding  colonies  are  necessary.  More  must 
be  learned  as  to  what  happens  to  birds  out  at  sea. 
As  an  example,  puffins,  rarely  found  dead  on 
beaches,  are  rapidly  declining  in  the  British  Isles 


and  particularly  on  St.  Kilda  where  there  were 
previously  huge  colonies.  (See  also  W7 1-1 3751) 
(Ensign-PAI) 
W71-13762 


EVIDENCE  OF  HYPERPLASIA  IN  AN 
ESTUARINE  BRVOZOAN  ATTRIBUTABLE  TO 
COAL  TAR  DERIVATIVES, 

National    Museum   of  Natural   Sciences,  Ottawa 

(Ontario). 

J.  Fish,  N.  A.  Powell,  C.  S.  Sayce,  and  D.  R.  Tufts. 

In:   N.A.T.O.,  Committee  on  the  Challenges  of 

Modern  Society,  Colloquium  on  Pollution  of  the 

Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 

Belgium.p  12.1-12.5.  3  fig,  3  ref. 

Descriptors:  *  Estuaries,  Water  pollution  effects, 
♦Coal  tar  coating,  ♦Oil  wastes,  ♦Coatings,  ♦Inver- 
tebrates, ♦Oysters. 

Identifiers:  ♦Bryozoan,  ♦Schizoporelli  unicomus. 
Hyperplasia. 

The  abnormal  reproductive  response  to  coal  tar 
derivatives  by  a  marine  invertebrate  in  a  polluted 
environment  was  studied.  Normal  colonies  of 
oyster  shells  were  taken  from  the  reefs  to  a  Boat 
Basin  (contaminated  by  creosote  leaching,  gas  and 
diesel  oil  and  bilged  engine  oil).  The  encrusted 
shells  were  threaded  and  suspended  just  beneath 
the  surface  of  the  water,  using  nylon  rope.  Shells 
were  then  placed  on  the  oyster  station  trays  or  at- 
tached to  them  with  a  string  of  polyvinylchloride. 
Abnormal  colonies  appeared  in  nine  days  at  the 
Boat  Basin,  seven  days  at  the  oyster  stations.  This 
documented  study,  the  first  on  the  experimental  in- 
duction of  hyperplasia  in  the  estuarine  bryozoan 
Schizoporella  unicornis  was  believed  to  be  caused 
by  one  or  more  carcinogens  in  coal  tar  derivatives 
in  the  uncontrolled  growth  of  the  ovicells.  Qualita- 
tive monitoring  of  coastal  estuaries  might  be 
developed  by  using  Schizoporella  unicornis.  (See 
also  W7 1-1 3751)  (Ensign-PAI) 
W71-13763 


DEALING  WITH  OIL  POLLUTION  BOTH  ON 
THE  SEA  AND  ON  THE  SHORE, 

Warren  Spring  Lab.,  Stevenage  (England). 

J.  Wardley  Smith. 

In:  N.A.T.O.,  Committee  on  the  Challenges  of 

Modern  Society,  Colloquium  on  Pollution  of  the 

Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 

Belgium.p  14.1-14.10. 

Descriptors:  Water  pollution,  ♦Oil  wastes,  ♦Sea 
water,  Shores,  Pollution  abatement,  Water  pollu- 
tion control,  Cleaning,  Cost  comparisons,  Educa- 
tion. 
Identifiers:  ♦United  Kingdom. 

In  studying  pollution  of  both  sea  and  shore  by  oil 
the  author  feels  the  United  Kingdom  copes  with 
beach  cleaning  more  effectively  and  at  less  cost 
than  other  countries.  The  work  described  is  not 
complete  and  new  methods  are  constantly  sug- 
gested and  evaluated.  The  best  way  to  deal  with  all 
types  of  pollution  must  be  studied  and  educational 
programs  on  pollution  control  should  be  effected 
throughout  the  world.  (See  also  W7 1-1 3751)  (En- 
sign-PAI) 
W71-13764 


U.S.  TECHNOLOGY  IN  OIL  SPILL  CONTAIN- 
MENT AND  CLEAN  UP, 

Department  of  the  Interior,  Washington,  D.C.  Of- 
fice of  Oil  and  Hazardous  Materials. 
Allen  Cywin,  and  Kenneth  E.  Biglome. 
In:  N.A.T.O.,  Committee  on  the  Challenges  of 
Modem  Society,  Colloquium  on  Pollution  of  the 
Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 
Belgium.p  15.1-15.33. 

Descriptors:  ♦Water  pollution  control,  *Oil  wastes, 
♦Cleaning,  Technology,  Governments,  Industry, 
Salvage  value,  Navigation,  Surveys,  Photography, 
Materials,  Equipment. 


The  United  States  research  and  developmem 
gram  for  new  technology  in  oil  spill  preventio 
removal  is  rapidly  moving  forward.  There  m 
coordination  between  industry  and  governnu 
research  and  technology  development  oi 
prevention,  clean  up  and  containment  of  oil 
Details  are  given  on  salvage  operation  met 
navigational  aids,  surveillance  methods,  an< 
and  night  monitoring  capabilities.  Oil  rei 
systems  are  being  improved  and  photograph 
schematic  views  are  presented  of  oil  harvestei 
skimmers  at  work  on  the  Santa  Barbara  bio 
Procedures  for  modified  earthmoving  equi| 
have  been  developed  for  beaches.  Other  me 
are  under  study  for  sand  cleaning  including  a 
floatation  type  of  cleaning  plant  being  pre 
demonstrated  on  an  artificially  contami 
beach.  Comprehension  of  the  problems  is  gri 
apace  with  technological  development.  (Sei 
W71-13751)(Ensign-PAI) 
W71-13765 


A  METHOD  OF  RECOVERING  OIL  FR( 
SUBMERGED  TANKER, 

Defence  Research  Board,  Ottawa  (Ontario). 
H.  Sheffer. 

In:  N.A.T.O.,  Committee  on  the  Challeng 
Modern  Society,  Colloquium  on  Pollution  i 
Sea  by  Oil  spills,  November  2-6,  1970,  Bn 
Belgium.p  19.1-19.4. 

Descriptors:   Water  pollution  control,   4Pol 

abatement,  Ships,  ♦Oil  wastes,  Transfer,  Si 

value,      Operations,      Equipment,      Applii 

methods. 

Identifiers:    ♦Tankers,    ♦Oil    removal,    'Ho 

Recovery  method. 

The  submerged  tanker  which  broke  and  ss 
Nova  Scotia  in  1970  is  used  as  an  exam| 
demonstrating  the  recovery  method  of  *ho 
used  in  oil  refineries.  Approximately  one-th 
the  cargo  was  intact  in  the  stern,  (5,000  t< 
Bunker  C  fuel  oil).  Removal  was  urgent.  Th 
oil  had  to  be  maintained  at  an  elevated  tempe 
to  remain  fluid,  which  complicated  removal  s 
was  near  freezing.  For  raising  the  cargo  ten 
ture,  live  steam  was  injected.  A  detailed  descr 
is  given  on  the  equipment  and  facilities  utili; 
well  as  the  efficiency  of  the  diving  team,  w< 
under  extremely  adverse  conditions.  The  em< 
cy  methods  used  were  considered  practicable 
lamination  could  have  been  lessened  by  debi 
ing  the  oil  before  the  tanker  sank.  The  remo 
oil  from  a  tanker  wreck  should  have  first  pr 
with  salvage  operations  following.  (See  also 
13751)  (Ensign-PAI) 
W71-13766 


SEA  TRIAL  OF  THE  SHELL  OIL-SB 
METHOD, 

Koninklijke/Shell-Laboratorium,  Amsti 

(Netherlands). 

H.  G.  Van  Laar. 

In:   N.A.T.O.,  Committee  on   the  Challenf 

Modern  Society,  Colloquium  on  Pollution  I 

Sea  by  Oil  Spills,  November  2-6,  1970,  Bn 

Belgium.p  20. 1-20.20. 

Descriptors:  4Water  pollution  control,  ♦Oil » 
♦Cleaning,  Distillation,  Chemicals,  Sands, 
sions,  Gravity,  Materials,  Environmental  effei 
Identifiers:   Oil-Sinker  method,   Shell,  Olec 
particles. 

Tests  for  combatting  large  scale  oil  spills  wer 
ducted  after  years  of  research  and  develop 
The  method  used  is  described  as  a  'roug 
ready'  procedure.  Kuwait  crude  oil  was  pa 
distilled  to  simulate  the  condition  of  floating  i 
of  several  days  duration.  A  chemical  alsi 
added  to  simplify  surface  and  bottom  sea  s 
identity.  Weather  conditions,  oil  area  me 
ments  and  velocity  of  equipment  were  rep 
The  Shell  Sand  Sink  method  was  used  wli 
sand  weight  sank  the  oil  to  the  bottom.  E 
ments  revealed  that  hydrophilic  particles  c 
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manently  hold  the  oil  on  the  bottom,  but  with 
ophilic  particles,  such  as  flowers  to  sulphur,  the 
will  adhere  firmly  and  cannot  be  affected  by 
ler  displacement.  The  properties,  efficiency  and 
rage  of  various  materials  are  evaluated.  This 
thod  was  thought  to  be  quite  satisfactory  for 
>e  spills.  (See  also  W7 1-1 375 1 )  (Ensign-PAI) 
1-13767 


1ETHOD  OF  TREATMENT  BY  BURNING, 

terways  (Netherlands). 
nEngeren. 

N.A.T.O.,  Committee  on  the   Challenges  of 
dem  Society,  Colloquium  on  Pollution  of  the 

by  Oil  Spills,  November  2-6,  1970,  Brussels, 
gium,  p  21 . 1-21.2. 

criptors:  *Water  pollution  control,  *Oil  wastes, 
eaning,  *Sea  water,  Shores,  Burning,  Sand. 
itifiers:  Netherlands,  Kontax  ignition  agent,  Tri- 


July  1,  1969  small-scale  trials  and  full-scale  tri- 
for  oil  removal  with  the  ignition  agent  'Kontax' 
e  effected  both  at  sea  and  on  the  shore.  The  oil 
led  spontaneously  and  when  completely 
led  out  freshly  dumped  oil  was  mixed  with  sand 
set  on  fire.  The  sea  experiments  were  more 
:essful  than  the  beach  trials.  The  quantity  of 
ntax'  to  be  used  depends  on  the  thickness  of  the 
r,  wind,  sea  state  etc.  A  'Kontax'  catapultion 
hod  for  shipboard  use  is  being  devised.  (See 
W71-13751)  (Ensign-PAI) 
1-13768 


I    BIOLOGICAL     PROBLEMS     OF     THE 

HIGGLE    AGAINST   HYDROCARBONS    BY 

JNTERMEASURES,         LE         PROBLEME 

LOGIQUE   DE   LA   LUTTE   CONTRE   LES 

)ROCARBURES  PAR  TENSIOACTIFE, 

tut  Royal  des  Sciences  Naturelles  de  Belgique, 

■els. 

Deters. 

N.A.T.O.,  Committee  on   the   Challenges  of 

lern  Society,  Colloquium  on  Pollution  of  the 

by  Oil  Spills,  November  2-6,  1970,  Brussels, 

;ium,p  22. 1-22.7. 

niptors:  Water  pollution  effects,  *Oil  wastes, 
lulsifiers,  *Detergents,  "Toxicity,  'Evapora- 
,  'Biological  communities,  Coasts,  Environ- 
tal  effects,  Currents,  Turbulence,  Depth,  Sedi- 
ts,  Water  pollution  control, 
tifiers:  'Belgium. 

toxicity  of  products  used  in  the  struggle  against 
ollution  of  the  sea  is  considered  for  the  hazard 
present  to  marine  life.  This  study  was  made  on 
-oast  of  Belgium  where  currents,  depth,  turbu- 
e  and  sediments  were  considered  as  important 
>e  effects  on  the  biological  communities  ex- 
d  to  the  toxic  products.  The  advantages  and 
ivantages  of  the  various  products  are  discussed 
it  can  only  be  hoped  that  eventually  something 
>e  found  that  is  more  efficacious  and  less  toxic, 
also  W7 1-1 3751)  (Ensign-PAI) 
-13769 


PROCESS  OF  THE  STRUGGLE  AGAINST 
IDENTAL  POLLUTION  BY  HYDROCAR- 
S,  ADVANTAGES  AND  INCONVENIENCES 
THE  DIVERSE  PROCESSES;  LES 
CEDES  DE  LUTTE  CONTRE  LES  POLLU- 
«  ACCIDENTELLES  PAR  LES 
•ROCARBURES, 

stere  de  la  Marine  Marchande,  Paris  (France), 
'uclaux. 

T.O.,  Committee  on  the  Challenges  of  Modern 
:ty,  Colloquium  on  Pollution  of  the  Sea  by  Oil 
s,  November  2-6,  1970,  Brussels,  Belgium,  p 
•23.19.  6  V 

riptors:  *Water  pollution  control,  *Oil  wastes, 
:idents,  Ships,  Equipment,  Materials,  Barriers, 
irption,  Chemical   precipitation,   Emulsifiers, 
ersion,  Toxicity,  Environmental  effects. 
:ifiers:  France,  Torrey  Canyon  disaster. 


From  the  experience  gained  from  the  Torrey 
Canyon  disaster'  and  from  other  accidental  oil 
spills  the  various  solutions  which  were  found  most 
suitable  are  presented.  Shipboard  devices,  floating 
barriers,  and  various  products  such  as  absorbants, 
chemical  precipitants,  emulsifiers  and  dispersants 
are  discussed.  These  products,  both  French  and 
foreign,  number  around  150.  All  of  these  solution's 
advantages  such  as  efficacy,  rapidity  and  con- 
venience, are  weighed  against  the  disadvantages  of 
toxicity  to  the  marine  environment.  (See  also  W71- 
13751)  (Ensign-PAI) 
W71-13770 


FACTORS  TO  BE  CONSIDERED  IN  FORMU- 
LATING A  NATIONAL  PLAN  TO  COMBAT  OIL 
SPILLS, 

Defence  Research  Board,  Ottawa  (Ontario) 

H.  Sheffer. 

In:   NATO.,  Committee  on   the  Challenges  of 

Modern  Society,  Colloquium  on  Pollution  of  the 

Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels 

Belgium,  p  25.1-25.46. 

Descriptors:  *Water  pollution  control,  *Oil  wastes, 

Ships,  'Transfer,  'Cleaning,  Operations,  Materials, 

Equipment,  Environmental  effects. 

Identifiers:    Canada,    Debunkering,   Tankers,   Oil 

recovery. 

This  documentation  of  data  dealing  with  the 
wrecked  tanker  Arrow  in  Nova  Scotia  in  1970  is 
presented  as  a  manual  of  guidelines  in  debunkering 
oil  in  submerged  tankers.  Eleven  spills  are  listed. 
This  is  a  complete  and  comprehensive  summary  of 
the  steps  taken  to  staff,  headquarter,  and  mobilize 
equipment  and  materials.  The  operations  are  care- 
fully tabulated,  and  covered  are  the  community 
relations,  effects  on  ecology,  removal  methods  of 
oil  spillage  and  the  costs  of  the  operations.  (See 
also  W71-13751)  (Ensign-PAI) 
W71-13771 


MAJOR  OIL  SPILL  IN  NAVIGABLE  WATERS, 
THE  ARROW  INCIDENT',  ADMINISTRATION, 
ORGANIZATION  AND  RESPONSE, 

Imperial  Oil  Ltd.,  Toronto  (Ontario). 

W.  M.  O'Connell. 

In:   NATO.,  Committee  on   the  Challenges  of 

Modem  Society,  Colloquium  on  Pollution  of  the 

Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 

Belgium,  p  26. 1-26.6. 

Descriptors:  'Water  pollution  control,  Ships,  'Oil 
wastes,  'Transfer,  'Cleaning,  Operations,  Salvage 
value,      Equipment,      Personnel,      Management, 
Governments,  Industry. 
Identifiers:  'Nova  Scotia,  'Tanker  Arrow. 

Countries  with  extended  coast  lines  whose  econo- 
my can  be  threatened  by  loss  of  fisheries  and  tour- 
ism are  gravely  concerned  with  oil  pollution. 
Frequent  inspection,  supervision  of  loading  and 
discharging  of  cargoes  in  port,  and  law  enforce- 
ment vigorously  applied  to  regulations  violators  are 
necessary  steps  in  preventive  measures.  A  review  of 
the  tanker  Arrow  wrecked  in  Nova  Scotia  in  1970 
is  given,  citing  the  difficulties  of  weather  and  of  ob- 
taining the  necessary  equipment  and  personnel  for 
emergency  oil  salvage  operations.  Of  vital  necessity 
is  vesting  an  on-the-scene  member  with  authority 
to  expend  monies  in  cleanup  operations.  This  sup- 
port should  come  through  agencies  of  the  govern- 
ment. Stock  piles  of  oil  clean  up  equipment  and 
materials  should  be  kept  in  central  locations  for  ex- 
pediency. A  cooperative  is  being  organised  by  oil 
companies  and  local  governments  to  pool  person- 
nel and  equipment  for  fast  spillage  cleanups.  (See 
also  W71-1 3751 )  (Ensign-PAI) 
W71-13772 


EXECUTIVE  ACTION  -  NATIONAL  PLANS, 

Department  of  Trade  and  Industry,  Marine  Divi- 
sion, Great  Britain. 
D.  N.  Byrne. 

In:   N.A.T.O.,  Committee   on   the  Challenges  of 
Modern  Society,  Colloquium  on  Pollution  of  the 


Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 
Belgium,  p  27. 1-27.8. 

Descriptors:  'Water  pollution  control,  'Oil  wastes, 
'Accidents,  'Communication,  Cleaning,  Equip- 
ment, Application  methods. 

Identifiers:  'United  Kingdom,  Alarm  system,  Na- 
tional plans. 

The  United  Kingdom  has  organized  a  communica- 
tions alert  system  covering  marine  oil  spills.  Twenty 
two  items  are  outlined  on  the  handling  and  dis- 
semenation  of  warnings  of  spills,  the  selection  of 
cleanup  methods,  and  routines  to  be  used  in  notify- 
ing authorities  of  spills.  A  list  of  Government  Agen- 
cies handling  the  communications,  costs  and  reim- 
bursements is  cited.  The  Board  of  Trade  distributes 
reports  to  its  Principal  Officers  on  the  action  taken 
in  specific  incidents  to  aid  them  in  their  programs. 
All  major  spills  are  reported  to  IMCO  who  is  also 
informed  of  all  methods  used  in  treating  oil  spills  as 
well  as  new  developments  in  equipment.  The 
greatest  importance  is  attached  to  the  exchange  of 
ideas  and  experiences.  (See  also  W7 1-1 3751)  (En- 
sign-PAI) 
W71-13773 


NATIONAL  CONTINGENCY  PLANNING, 

Department  of  Transportation,  Washington,  D.C. 
F.  D.  Heyward. 

In:  N.A.T.O.,  Committee  on  the  Challenges  of 
Modern  Society,  Colloquium  on  Pollution  of  the 
Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels 
Belgium, p28. 1-28. 12. 

Descriptors:  'Water  pollution  control,  'United 
States,  Federal  Government,  'International  law, 
'Oil  wastes,  'Pollution  abatement,  'Planning,  Fu- 
ture planning  (Projected),  Governments,  Coor- 
dination. 
Identifiers:  'Contingency  planning. 

The  United  States'  national  experience  in  the 
development  of  its  National  Oil  and  Hazardous 
Materials  Contingency  Plan  is  outlined.  Conclu- 
sions and  recommendations  are  made.  The  author 
feels  that  the  delineation  of  policy,  authority  and 
responsibility  must  be  clear  cut  and  positive, 
adequate  funding  for  immediate  response  activities 
is  necessary,  and  the  necessary  response  equipment 
must  be  adequate  and  available.  The  need  for  an  in- 
ternational program  addressed  specifically  to  the 
problem  of  oil  and  its  effects  on  the  marine  en- 
vironment is  emphasized.  (See  also  W71-13751) 
(Ensign-PAI) 
W71-13774 


EMERGENCY     PLAN     PRESENTLY     UNDER 
STUDY  IN  ITALY  FOR  DEALING  WITH  AC- 
CIDENTAL OIL  POLLUTION  OF  THE  SEAS. 
Ministero  della  Marina  Mercantile,  Rome  (Italy). 

In:  N.A.T.O.,  Committee  on  the  Challenges  of 
Modern  Society,  Colloquium  on  Pollution  of  the 
Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels 
Belgium,  p  29.1-29.5. 

Descriptors:  'Water  pollution  control,  'Planning, 
'Cleaning,  'Operations,  'Equipment,  Transporta- 
tion, Ships,  'Oil  wastes,  Accidents,  Transfer,  Sea 
water,  Shores. 
Identifiers:  'Italy. 

The  Ministry  of  the  Mercantile  Marine  of  Italy  have 
prepared  a  plan  to  cope  with  oil  pollution  in  the  sea 
as  a  result  of  collisions,  running  around,  explosions 
and  other  causes.  The  technical  divisions  of  public 
administration  is  in  collaboration  with  oil  and 
shipping  experts  to  find  the  best  way  to  combat 
large-scale  pollution  after  it  has  occurred.  The 
basic  points  of  the  plan  are  set  forth.  The  needs  are 
outlined,  the  operational  techniques  traced  and 
facilities,  equipment  and  materials  named  for 
emergency  removal  and  cleanup  of  sea  and  shore. 
The  plan  is  still  under  study.  (See  also  W7 1 -1 3751 ) 
(Ensign-PAI) 
W71-13775 
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Field  05— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G— Water  Quality  Control 


PLAN  OF  STRUGGLE  AGAINST  THE  AC- 
CIDENTAL AND  MASSIVE  POLLUTIONS 
FROM  HYDROCARBONS  REJECTED  INTO 
THE  SEA,  PLAN  DE  LUTTE  CONTRE  LES 
POLLUTIONS  ACCIDENTELLES  ET  MAS- 
SIVES  PAR  HYDROCARBURES  REJETES  EN 
MER, 

Ministere  de  I'lnterieur,  Brussels  (Belgium).  Ser- 
vice de  la  Protection  Civile. 
M.  R.  Pianet. 

In:  N.A.T.O.,  Committee  on  the  Challenges  of 
Modern  Society,  Colloquium  on  Pollution  of  the 
Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 
Belgium,  p  30. 1-30.6. 

Descriptors:  *Water  pollution  control,  *Oil  wastes, 
♦Accidents,  *Planning,  *Surveys,  ♦Communica- 
tions, Governments,  Oil  industry,  International  law, 
Regional  analysis,  Local  governments,  Jurisdiction, 
Materials,  Equipment,  Personnel. 
Identifiers:  *  Belgium,  Preventive  measures. 

An  overall  plan  for  Belgium  and  other  nations  for 
the  struggle  against  pollution  of  the  sea  by 
hydrocarbons  is  presented  in  outline  form.  The 
plan  begins  with  surveillance,  communication 
(alert  system)  and  intervention.  Preventive  mea- 
sures are  discussed  and  a  global  system  for  sea  and 
shore  is  a  major  part  of  the  plan.  Unity  of  decision 
within  and  among  nations  and  industries  as  to  ju- 
risdiction and  responsibility  is  emphasized.  Materi- 
als, equipment  and  personnel  are  considered  as  to 
efficacy,  availability,  facility,  cost  and  effects  on 
the  environment.  Prospects  for  Belgium  and  for  in- 
ternational cooperation  in  this  plan  are  mentioned. 
(See  also  W71  -1 375 1 )  (Ensign-PAI) 
W71-13776 


THE    PROBLEM    OF    THE    POLLUTION    OF 
COASTAL  WATERS  IN  PORTUGAL, 

Institute  Hidrografico,  Lisbon  (Portugal). 

J.  E.  De  Ataide. 

In:   N.A.T.O.,  Committee  on  the  Challenges  of 

Modern  Society,  Colloquium  on  Pollution  of  the 

Sea  by  Oil  Spills,  November  2-6,  1970,  Brussels, 

Belgium,  p  31.1-31.7. 

Descriptors:   *Water  pollution  control,  ♦Legisla- 
tion, ♦Coasts,  ♦Oil,  Pollution  effects,  Aquatic  or- 
ganisms, Public  health,  Pollution  abatement. 
Identifiers:     ♦Portugal,     Medical     Oceanography 
Center,  Conservation  parks,  Alarm  systems. 

Portugese  legislation  regarding  marine  pollution 
commenced  in  1883.  Comprehensive  studies  of 
naval  and  meteorological  programs  are  being  util- 
ized now  for  the  location  of  oil  spills.  Government 
ships  and  planes  will  be  used  in  an  alert  system.  Pol- 
lution control  and  combat  center  will  be 
established,  with  authority  being  vested  in  the  Har- 
bor Master  to  control  the  mobilization  of  personnel 
and  equipment  in  emergencies.  Establishment  of  a 
Medical  Oceanography  Center  to  study  the  effects 
on  human  life  and  a  national  network  of  submarine 
parks  are  planned  to  preserve  flora  and  fauna  and 
research  studies  of  decontamination.  (See  also 
W7I-13751)  (Ensign-PAI) 
W71-I3777 


INTERNATIONAL  COOPERATION, 

Commission     Interministerielle    de    la    Politique 

Scientiflque,  Brussels  (Belgium). 

M.  Renson. 

In:   N.A.T.O.,   Committee   on   the   Challenges   of 

Modern  Society,  Colloquium  on  Pollution  of  the 

Sea  by  Oil  Spills,  November  2-6,   1970,  Brussels, 

Belgium,  p  32.1-32.7. 

Descriptors:  ♦Water  pollution  control,  ♦Oil  wastes, 
♦Cleaning,   ♦International  law,   ♦Communication, 
Personnel,  Equipment,  Research  facilities. 
Identifiers:    ♦International   cooperation,   Regional 
cooperation. 

An  international  center  for  the  collection  and  dis- 
tribution of  information  regarding  oil  pollution 
should  be  established  to  avoid  duplication  in  per- 
sonnel, equipment  and  research  costs.  In  dealing 


with  spills  regional  cooperation  should  be  instituted 
and  a  plan  established  which  will  prevent  im- 
provisation of  cleaning  up  spills.  Pollution  ac- 
cidents will  continue  to  be  distinctly  different  from 
each  other  and  therefore  the  choice  of  means  to 
handle  them  should  be  placed  in  the  hands  of 
authorized  experts.  (See  also  W71-13751)  (En- 
sign-PAI) 
W71-13778 


UNITED  STATES  V.  ESSO  STANDARD  OIL  CO. 
OF  PUERTO  RICE  (CRIMINAL  PROSECUTION 
OF  OIL  COMPANY  FOR  VIOLATION  OF 
RIVERS  AND  HARBORS  ACT). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13780 


STATE  V  DUXBURY  (CONSTITUTIONALITY 
OF  LEGISLATION  ESTABLISHING  POLLU- 
TION CONTROL  AGENCY). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13782 


CITY  OF  SAN  ANTONIO  V.  CDJ  ENTER- 
PRISES, INC  (ISSUANCE  OF  EFFLUENT 
DISCHARGE  PERMITS). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13783 


A     NEW     APPROACH     TO     CAGE     WASTE 
DISPOSAL  IN  A  CANINE  LABORATORY, 

Veterans  Administraton  Hospital,  West  Roxbury, 

Mass.  General  Medical  Research  Dept. 

P.  Godin,andJ.  Belko. 

Laboratory  Animal  Care,  Vol  18,  No  3,  June  1968. 

p  40 1-404, 2  fig,  2  ref. 

Descriptors:    *Waste   disposal,   ♦Animal  parasite, 
Laboratory,  Labor,  Moisture  content,  Water  pollu- 
tion control,  Equipment,  ♦Pollution  abatement. 
Identifiers:   *Automatic  flush  waste  system,  Dog 
cage  wastes,  Compactness,  Flushing. 

The  need  for  the  improvement  of  animal  housing  to 
meet  future  standards  prompted  the  design  of  a 
new  type  of  animal  cage  at  the  Veterans  Adminis- 
tration Hospital.  This  particular  dog  cage  system 
has  been  in  use  for  3  years,  housing  25  animals  in  a 
small  area,  yet  meeting  all  the  requirements  for 
good  animal  care.  The  cages  are  custom-installed 
prefabricated  fiberglass,  featuring  a  central  drain 
that  ties  into  existing  public  sewer  lines.  An  auto- 
matic flush  system  connected  to  the  drain  lines 
reduces  both  odors  and  labor.  The  general  condi- 
tion of  the  dogs  have  improved,  and  the  number  of 
parasites  diminished  with  the  way  of  cleaning.  The 
relative  humidity  rises  to  57%  in  the  first  hour  after 
cleaning,  then  maintains  a  level  of  47-50% 
throughout  the  day.  This  system  may  readily  be 
adopted  to  existing  or  new  animal  facilities.  (Bun- 
dy-Iowa  State) 
W71-13784 


AGRICULTURAL      LAND      DRAINAGE      AND 
STREAM  POLLUTION, 

For  primary  bibliographic  entry  see  Field  05B. 
W71-13786 


MANURE  MITES  IN  INTEGRATED  FLY  CON- 
TROL. 

Poultry  Digest,  February  1971.  p  68. 

Descriptors:   ♦Poultry,   ♦Biocontrol,   Mites,   Farm 

waste.  Larvae,  Environmental  effects,  Population, 

Predation,  Air  temperature.  Pollution  abatement, 

California. 

Identifiers:  *Fly  control,  Mesostigmatid,  Thinoseis 

spinosus,  Fuscuropoda  vegetans. 

The  manure  mite  is  a  biological  control  method  in 
which  a  predator  population  eliminates  a  fly 
problem   Several  species  of  mites  have  been  found 


in  California  as  being  associated  with  the  p< 
industry.  Some  of  the  different  mites  bein 
sociated  with  flies  on  poultry  ranches  in 
Mesostigmatid  mite,  Thinoseis  spinosus,  an 
Fuscuropoda  vegetans.  These  mites  do  not  ( 
people  or  birds,  but  they  stay  in  the  manure, 
are  most  active  in  the  winter,  and  can  easily  bt 
on  the  surface  of  the  manure  when  it  cools  ofl 
manure  mite  is  a  major  predator  on  fly  eggs 
manure  mite  in  itself  will  not  control  flies,  bi 
be  used  along  with  pesticides  for  control.  (B 
Iowa  State) 
W71-I3788 


BEART  V  CITY  OF  ARVADA  (LIAEILIT 
CITY  FOR  DISCHARGING  INADEQUA1 
TREATED  SEWAGE). 

412  P.2d  902-905  (Colo  1966). 

Descriptors:  ♦Colorado,  ♦Sewage,  ♦Cities,  *1 
pollution,  Legal  aspects,  Judicial  decisions,  Ai 
cation  procedure,  Water  pollution  sources,  1 
pollution  effects,  Water  pollution  control,  1 
quality,  Water  quality  control,  Treatment  faci 
Sewage  treatment,  Sewage  disposal,  Str 
Sewage  effluents,  Waste  water  treatment, 
nicipal  wastes,  Odor,  Water  properties,  Remei 

Plaintiff  mobile  home  park  owner  sought  dai 
and  injunctive  relief  against  defendant  munk 
ty.  Plaintiffs  park  was  located  downstream 
creek  into  which  defendant  discharged  sewa 
was  alleged  that  defendant  negligently  disch 
raw  and  inadequately  treated  sewage  into  tl 
rek.  Plaintiff  properly  filed  notice  of  the  injur 
condition  precedent  to  filing  suit.  Defe 
moved  to  dismiss  the  complaint  for  failure  tos 
cause  of  action,  and  the  motion  was  granted 
Colorado  Supreme  Court,  however,  couli 
ascertain  the  reasons  for  which  the  complair 
dismissed.  The  court  determined  that  the 
plaint  stated  alleged  facts  which  would  ( 
plaintiff  to  relief  if  proven.  It  was  also  note< 
the  trial  court  had  erred  in  taking  judicial  not 
defendant's  sewage  problem.  Hence,  the  de 
of  the  lower  court  was  reversed.  ( Hart-Florids 
W71-13796 


CITY  OF  MOORE  V  CENTRAL  OKLAH 
MASTER  CONSERVANCY  DISTRICT  (INJ 
TION  TO  PROHD3IT  CITY  FROM  POLLU 
RESERVOIR). 

For  primary  bibliographic  entry  see  Field  06E 
W7 1-1 3799 


FISHING  REGULATIONS;  LICENSING. 

For  primary  bibliographic  entry  see  Field  06E 
W71-13809 


AUGUSTINE  V  HINNEN  (LIABILITY  OF 
LESSEE  FOR  SALINE  POLLUTION  OF  Wj 
SUPPLY  ON  ADJACENT  LANDS). 

For  primary  bibliographic  entry  see  Field  06E 
W71-13816 


STOCHASTIC      MODELING      FOR      W> 
QUALITY  MANAGEMENT. 

Stochastics,  Inc.,  Blacksburg,  Va. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13824 


REGULATION    OF    WATERCRAFT-SEV 
DISPOSAL. 

For  primary  bibliographic  entry  see  Field  06E 
W71-13846 


PEOPLE  V  CITY  OF  LOS  ANGELES  (SEV1 
DISPOSAL  INTO  BAY  RESULTING  IN  PO 
TION  OF  SHORELINES). 

For  primary  bibliographic  entry  see  Field  06E 
W71-13857 
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ITIES  SERVICE  OIL  CO  V.  MERRITT 
MMACES  FOR  THE  POLLUTION  OF  SUB- 
ERRANEAN  WATERS). 

or  primary  bibliographic  entry  see  Field  06E. 

'71-13883 


ONCEPTS  OF  POLICY  IN  THE  FORMULA- 
ION  OF  SO-CALLED  STANDARDS  OF 
EALTH  AND  SOCIETY, 

>r  primary  bibliographic  entry  see  Field  05  F. 
71-13887 


UDY  OF  SULFUR  RECOVERY  FROM  COAL 
EFUSE, 

ack,  Sivalls  and  Bryson,  Inc.,  Pittsburgh,  Pa.  Ap- 
ed Technology  Div. 
ul  J.  LaRosa,  and  H.  James  Michaels. 
>py  available  from  GPO  Sup  Doc  as  SN-5501- 
37,  $0.70;  microfiche  from  NTIS  as  PB-203  488, 
.95.  Environmental  Protection  Agency,  Water 
ality  Office  Report,  Sept  1971.  67  p,  20  fig  6 
i,  j  ref.  EPA  Program  1 40 1 0  FY Y  09/7 1 . 

scriptors:  *Acid  mine  water,  *Coal  mine  wastes, 
ollution   abatement,   Industrial   wastes,   Sulfur, 
iter  pollution  sources. 
:ntifiers:  *Sulfur  recovery,  Ash  pellets. 

ring  coal  preparation,  a  coal  refuse  of  no  com- 
rcial  value  is  produced  and  discarded  in  piles, 
rainfall  percolates  through  the  piles,  acid  waters 
formed.  A  feasibility  study  has  been  performed 

a  process  producing  sulfur  from  such  coal 
use.  In  this  process,  limestone  and  coal  refuse 
ground,  pelletized,  and  preheated  before  enter- 
a  desulfurizing  shaft  reactor  where  a  hard,  fired 

pellet  and  an  H2S-S02  bearing  offgas  are 
duced.  After  sulfur,  tar,  and  other  gases  are 
loved,  the  resulting  H2S-S02  gas  proceeds  to  a 
iventional  sulfur  recovery  plant.  Experimental 
nits  and  economics  of  this  study  indicate  that  the 
cess  is  a  profitable  means  of  minimizing  coal 
ise  pile  water  pollution.  For  a  sulfur  and  ash  pel- 
selling  price  of  $20  and  $1.50/ton  respectively, 
;  estimated  that  a  coal  producer  will  have  a  be- 
:  tax  return  on  investment  up  to  53  percent  for 

MM  ton/year  plant  utilizing  an  eight  percent 
iir  refuse. 
1-13895 


MVERY  OF  OIL  SPILLS  USING  VORTEX 
ilSTED  AIRLIFT  SYSTEM, 

telle  Memorial  Inst.,  Richland,  Wash.  Pacific 

thwest  Labs. 

'.  Walkup,  J.  D.  Smith,  and  E.  R.  Simonson. 

y  available  from  GPO  Sup  Doc  as  SN-5501- 

9,  $0.50;  microfiche  from  NTIS  as  PB-203  489, 

»5.   EPA-Water  Quality   Office    Report,   July 

0.    40    p,     18    fig,    17    ref.    EPA    Program 

80DJMO7/7O. 

criptors:  *Research  and  development,  *Water 
ution,    *Water   pollution    control,    "Vortices, 
y  water,  Pumping, 
tifiers:  *  Vortex,  *Coanda,  Oil  spills,  Airlift. 

lies  were  conducted  to  determine  the  feasibility 
concept  for  recovery  of  floating  oil  slicks 
:h  utilizes  a  pump  induced  vortex  and  a  vacuum 
ion  or  Coanda  nozzle.  The  apparatus  used  for 
lopmental  experimentation  comprised  a 
ping  system  for  vortex  production,  a  large 
r  basin,  a  flapper  type  wave  generator,  and 
ral  configurations  of  the  experimental  as- 
>ly.  The  range  influence  was  smaller  than  was 
ipated.  Approximately  a  25-foot  influence  of 
eter  was  achieved  for  the  maximum  strength 
:x  generated  in  this  apparatus.  Extrapolation  of 
iured  performance  data  showed  that  a  1/8-inch 
slick  could  be  recovered  at  the  rate  of  960 
ns  per  hour.  Experiments  with  and  without  a 
ty  of  oils  showed  that  enhanced  oil  recovery 
with  the  vortex  was  due  entirely  to  the  surface 
:nt  generated  by  the  vortex.  This  effect  was 
i  to  improve  oil  recovery  by  a  factor  7.9  above 
ates  achieved  with  a  suction  nozzle  alone.  The 
ce  position  of  the  vortex  cavity  was  found  to 


be  sensitive  to  surface  waves.  The  cavity  moved  in 
a  circular  path  within  three  vortex  cavity  radii  of 
the  still  water  cavity  location  as  a  wave  passed 
through  the  assembly.  Tests  with  a  Coanda  nozzle 
(a  fluid  attachment  educator)  showed  improved 
performance  in  surface  waves.  However,  the 
recovered  oil-water  mixture  was  highly  emulsified 
W71-13896 


CONCEPT  DEVELOPMENT  OF  A  HYDRAULIC 
SKIMMER  SYSTEM  FOR  RECOVERY  OF 
FLOATING  OIL, 

Battelle     Memorial     Institute,     Richland     Wash 

Pacific  Northwest  Labs. 

John  R.  Blacklaw,  Blaine  A.  Crea,  E.  Roger 

Simonson,  and  Paul  C.  Walkup. 

Copy  available  from  GPO  Sup  Doc  as  EP  2  10 

1 5080  FWP  04/7 1 ,  $  1 .25;  microfiche  from  NTIS  as 

PB-203  498,  $0.95.  Water  Quality  Office,  Program 

Number  15080  FWP  4/71,  April  1,  1971    88  p 

EPA  Program  1 5080  FWP  04/7 1 . 

Descriptors:  *Evaluation,  *Oily  water,  *Separation 
techniques,  *Technical  feasibility,  Efficiencies, 
Hydraulic  systems,  Hydrodynamics,  Jets,  Mathe- 
matical studies,  Testing,  Water  pollution  treat- 
ment, Oceans,  Equipment. 
Identifiers:  Oil  skimmer. 

Efforts  are  being   directed   to  develop  effective 
countermeasures     against     floating     oil     slicks. 
Mechanical  recovery  methods,  which  do  not  cause 
additional  environmental  insult,  are  most  attrac- 
tive. Such  a  concept,  a  hydraulic  skimmer,  was  in- 
vestigated.   Floating  headers,   providing  a   linear 
water  spray  pattern  on  the  water  surface,  are  at- 
tached to  an  open  sea  workboat.  Sea  water  is 
pumped  through  spray  nozzles  mounted  on  the 
headers  to  move  an  oil  slick  toward  the  boat.  Side 
mounted  chambers  are  positioned  to  collect  the 
concentrated    floating    oil.    Recovered    fluid    is 
pumped  to  an  onboard  separation  system  from 
which  the  oil  is  transferred  to  floating  tanks  or 
barges  and   the   water  is   recycled  to   the  spray 
system.  Experimental  work  was  directed  toward 
component  development  and  evaluation  of  a  large 
system  model  in  a  simulated  environment.  A  35- 
foot  support  vessel,  a  40-foot  spray  header,  and  a  9- 
foot  collection  chamber  provided  the  23  1/2-foot 
model  sweep  width.   Speeds  of  advance  to  five 
knots,  random  waves  to  30  inches  significant  height 
and  three  oil  types  were  used  in  evaluating  this 
system.  Other  equipment  such  as  an  ultrasonic  oil 
thickness  gauge,  process  pumps  and  tankage  were 
also  used.  Model  experiment  results  showed,  for 
light  oils,  80  to  100  percent  effectiveness  and  oil 
recovery  rates  of  6600  to  8700  gph.  Results  with 
Bunker  fuel  were  not  as  good,  being  on  the  order  of 
1 300  to  1 800  gph  and  1 2  to  30  percent  effective  in 
recovering  oil  from  the  water  surface.  However, 
program  time  constraints  did  not  permit  experi- 
mental verification  of  modifications  expected  to  in- 
crease performance  on  heavy  oils.  Further  develop- 
ment of  the  concept,  including  additional  model 
testing  with  heavy  oils  plus  open  sea  evaluation  of  a 
prototype  system  was  recommended. 
W71-13897 


CITY  OF  TACOMA  V  WELCKER  (EMINENT 
DOMAIN  ACTION  TO  PREVENT  POLLUTION 
OF  MUNICIPAL  WATER  SUPPLY). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13905 


ENGLE  V.  CITY  OF  OROVILLE  (ABATED 
NUISANCE  IS  NO  LONGER  BASIS  FOR  IN- 
JUNCTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-139I4 


GARLAND  GRAIN  CO  V  DC  HOME  OWNERS 
IMPROVEMENT  ASS'N  (INJUNCTION  TO 
ABATE  A  NUISANCE  FROM  POSSIBLE  POL- 
LUTION). 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13946 


DRAINAGE      DISTRICTS-POLLUTION      CON- 
TROL. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13950 


COMMITTEE  REPORT  ON  PUBLIC  LAW  91- 

172. 

For  primary  bibliographic  entry  see  Field  06E 

W71-13952 


HOW  MANY  INDIVIDUAL  WELLS  ARE  CON- 
TAMINATED. 

Ground  Water  Resources  Inst,  Chicago,  III. 
For  primary  bibliographic  entry  see  Field  05B 
W71-13967 


WATER  QUALITY  SIMULATION  MODEL, 

Camp,  Dresser  and  McKee,  Boston,  Mass. 
For  primary  bibliographic  entry  see  Field  05B 
W71-13978 


WATER  QUALITY  MANAGEMENT 

METHODOLOGY  AND  ITS  APPLICATION  TO 
THE  SAINT  JOHN  RIVER,  (Appendix  H). 

Department  of  Environment,  Ottawa  (Ontario). 

Directorate  of  Policy  Planning. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13980 


WATER  QUALITY  MODELS,  (Appendix  A). 

Department  of  Environment,  Ottawa  (Ontario). 

Directorate  of  Policy  Planning. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13981 


GASES      AND      ODORS      FROM      POULTRY 
MANURE:  A  SELECTED  BIBLIOGRAPHY, 

Merck  and  Co.,  Rahway,  N.J.  Quinton  Research 

Labs. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13987 


TRI-STATE     COMPACT     AND     INTERSTATE 
SANITATION  COMMISSION. 

For  primary  bibliographic  entry  see  Field  06E 
W7 1-1 3996 


06.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  of  Planning 


THE  APPLICATION  OF  THE  DSDT  HYBRID 
COMPUTER  METHOD  TO  WATER 
RESOURCES  PROBLEMS, 

California  Univ.,  Los  Angeles.  School  of  Engineer- 
ing and  Applied  Science. 
W.  J.  Karplus  and  J.  A.  Dracup. 
California  Water  Resources  Center,  Los  Angeles, 
Completion  Report,  UCLA-ENG-7 1 42,  June  1 97  L 
13  p,  1  fig,  19  ref,  6  append.  OWRR  A-032-CAL 
(4). 

Descriptors:  "Computer  models,  "Digital  compu- 
ters, "Resistance  networks,  "Simulation  analysis, 
"Water   resources,    "Flow,   Distribution   systems, 
Groundwater  basins,  Aquifers,  Data  processing. 
Identifiers:  "DSDT,  San  Fernando  Valley  Basin. 

The  applicability  is  reported  of  the  DSDT  hybrid 
computer  techniques  to  the  simulation  of  water 
resources  systems  and  the  solution  of  hydrology 
problems.  The  research  objective  was  to  investigate 
the  feasibility  of  applying  the  DSDT  method  involv- 
ing the  use  of  an  analog  subroutine  in  a  closed  loop 
with  a  digital  computer  to  the  treatment  of  fluid 
flow.  Previous  and  current  studies  using  the  DSDT 
technique  were  reviewed.  The  DSDT  method  was 
initially  tested  on  the  San  Fernando  Valley  Basin. 
Six    published    papers    dealing    with    the    DSDT 


121 


Field  06-V7ATER  RESOURCES  PLANNING 
Group  6A— Techniques  of  Planning 


method  were  reproduced  in  the  report.  The  authors 
demonstrated  that  various  hydrology  problems  can 
be  treated  successfully  using  the  analog  subroutine 
approach.  Small-scale  simulations  of  aquifers  will 
be  continued  in  the  future  but  attention  will  shift  to 
the  area  of  modeling  and  identification.  Research  is 
now  underway  to  develop  algorithms  and  program 
packages  for  processing  raw  field  data  since  that  is 
a  major  obstacle  to  the  development  of  successful 
and  dependable  models  of  water  resources  systems. 
(Markell-Cornell) 
W71-13151 


THE  EXISTING  STATUS  OF  WATER 
MANAGEMENT, 

S.  Sussna. 

Journal  of  Environmental  Systems,  Vol  1 ,  No  2,  p 

183-188,  June  1971. 

Descriptors:  *Water  management,  *Water 
resources  planning  act,  *  Federal  jurisdiction, 
*New  Jersey,  *Controlled  drainage,  Streamflow, 
Height,  Velocity,  Riparian  rights,  Navigable 
waters,  Submerged  lands  act. 

The  lack  of  watercourse  management  responsibili- 
ties imposed  upon  individuals  or  public  bodies  was 
discussed  and  the  diffuseness  of  responsibility  em- 
bodied in  legislation,  particularly  in  New  Jersey, 
was  examined.  Methods  were  described  in  which 
governmental  action  could  establish  regulations 
concerning  drainage  outlets  and  watercourses  that 
traverse  private  property.  The  most  direct  method 
is  through  acquisition  of  easements  or  by  acquiring 
title  to  lands,  either  with  the  consent  of  the  proper- 
ty owners  affected  or  by  condemnation.  Water- 
course regulation  involves  controlling  and  prevent- 
ing obstruction  of  drainage  ways  to  facilitate  safe 
disposal  of  water  and  the  control  of  streamflow  so 
that  height  and  velocity  of  morning  water  do  not 
overburden  drainage  facilities  or  result  in  flood 
damage.  The  enactment  of  stream  encroachment 
laws  would  be  one  means  of  achieving  this  objec- 
tive. The  author  concluded  that  effective  water 
control  is  dependent  on  public  action.  (Markell- 
Cornell) 
W71-13211 


SYSTEMS  ANALYSIS  FOR  URBAN  WATER 
SUPPLY  AND  DISTRIBUTION, 

Parsons,  Brinckerhoff,  Quade  and  Douglas,  New 

York.  Advanced  Technology  Div. 

G.  M.  Sturman. 

Journal  of  Environmental  Systems,  Vol  1 ,  No  1 ,  p 

67-76,  March  1971.  9  ref. 

Descriptors:  *Water  supply,  *Distribution,  ♦Simu- 
lation analysis,  *Operations  research,  'Hydraulic 
engineering,  'City  planning,  'Financial  analysis, 
'Optimization,  'Total  costs,  Water  demand,  Com- 
puter programs. 

A  comprehensive  approach  to  the  development  of 
water  supply  and  distribution  system  that  would 
meet  all  probable  water  demands  at  minimum  total 
cost  involving  the  use  of  systems  analysis,  com- 
puter-aided land-use  planning  and  engineering,  and 
a  multidisciplinary  team  of  urban  planners,  hydrau- 
lic engineers  and  financial  specialists  was 
discussed.  Interaction  and  input  between  each 
technical  discipline  was  emphasized  if  rational, 
comprehensive  decisions  were  to  be  made.  Several 
systems  analysis  methods  were  reviewed.  Recent 
advancements  in  systems  analysis  methodology, 
planning,  operations  research  and  hydraulics  pro- 
vide solution  techniques  as  well  as  computer  pro- 
grams for  a  wide  variety  of  water  resource 
problems.  The  total  planning  process  consists  of: 
(a)  determination  of  demand;  (b)  conceptual 
development  of  alternative  systems;  (c)  optimiza- 
tion of  the  selected  system;  and  (d)  development  of 
a  design,  construction,  and  financial  plan  for  the 
selected  optimum  system.  (Markell-Cornell) 
W7I-132I2 


SYSTEMS      ENGINEERING      AND      WATER 
RESOURCES  IN  SOUTHERN  NEVADA, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

G.  F.  Cochran. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  689-699, 

August  197 1.7  fig,  9  ref. 

Descriptors:  'Conjunctive  use,  'Systems  analysis, 
•Water  management,  'Groundwater,  'Surface 
water,  'Dynamic  programming,  'Optimization, 
'Sequential  decision  making,  Institutional  con- 
straints, Water  laws,  Resource  utilization. 
Identifiers:  'Las  Vegas  Valley. 

A  conjunctive  use  model  for  water  resource 
management  was  constructed  of  the  Las  Vegas 
Valley  in  southern  Nevada  for  a  projected  period  of 
50  years.  The  objectives  of  the  study  were:  ( 1 ) 
development  of  a  model  to  determine  the  optimal 
conjunctive  use  policy  under  existing  legal, 
economic  and  physical  constraints;  (2)  analysis  of 
existing  managerial  and  administrative  water  agen- 
cies and  water  laws;  (3)  analysis  of  area  economy 
and  population,  and  development  of  a  range  of 
possible  futures;  (4)  determination  of  public  at- 
titudes toward  local  water  problems  of  quantity  and 
quality  and  willingness  to  pay  for  various  levels  of 
quality;  (5)  evaluation  of  the  effects,  by  use  of  the 
model,  of  legal,  administrative  and  economic  con- 
straints on  optimal  conjunctive  use;  (6)  determina- 
tion of  optimal  water  uses  and  water  price 
schedules;  (7)  development  of  an  optimal  adminis- 
trative and  managerial  water  management  scheme; 
and  (8)  development  of  an  over-all  optimal  con- 
junctive use  policy.  Dynamic  programming  was 
used  to  determine  the  sequence  of  resource  utiliza- 
tion that  minimized  the  present  value  of  operating 
costs  over  the  50  year  planning  horizon.  (Markell- 
Cornell) 
W71-13213 


OPTIMIZATION  OF  WATER  ALLOCATION 
DECISIONS  AFFECTING  ESTUARINE  ECOLO- 
GY, 

Colorado    School    of   Mines,    Golden.    Dept.    of 

Mathematics. 

H.  S.  Swanson,  C.  S.  Beightler,  and  D.  T.  Phillips. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  708-716, 

August  1971.  1  fig,  20  ref. 

Descriptors:     'Optimization,    'Water    allocation, 

'Surface  water,  'Estuaries,  'Operations  research, 

'Cost-Benefit  analysis,  Circulation,  Coastal  plains, 

Ecology. 

Identifiers:     Out-of-Kilter    algorithm,    Sensitivity 

analysis,  Input  data. 

The  objective  was  to  maximize  the  total  net 
economic  benefit  resulting  from  the  allocation  of 
surface  water  in  a  river  system  to  those  who  com- 
pete for  its  use.  It  was  recognized  explicitly  that  for 
coastal  states,  the  ecology  of  bays  and  estuaries, 
were  also  competitors.  Benefit  was  defined  as  a 
function  of  the  amount  of  water  used  and  the  time 
during  which  water  was  used.  The  solution 
technique  used  was  Fulkerson's  Out-of-Kilter  op- 
timization algorithm.  The  algorithm  solved  the 
minimum  cost  circulation  network  flow  problem 
and  provided  a  quantitative  technique  for  evalua- 
tion of  alternative  water  uses.  The  minimum 
economic  benefit  required  to  justify  the  allocation 
of  a  given  volume  of  water  needed  to  sustain  an 
estuary's  ecology  was  estimated  using  sensitivity 
analysis  on  the  input  data.  (Markell-Cornell) 
W71-13215 


SOME  CONJUNCTIVE  DESALTING   STUDIES 
IN  THE  UNITED  KINGDOM, 

Water  Research  Association,  Marlow  (England). 

Economics  Group. 

P.  A.  Mawer,  J.  O.  Philip,  J.  D.  F.  Sherrif,  T.  Wyatt, 

and  J.D.  Barrett. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  831-843, 

August  1 97 1 .  1 0  fig,  5  tab,  7  ref. 


Descriptor!:  'Conjunctive  use,  'De&alinati 
•Dynamic  programming,  'Water  resourc 
•Water  demand,  'Economic  justifies' 
timization,  Systems  analysis.  Mathematical  mod 
Optimum  development  plans. 
Identifiers:  •Operating  rule,  'Search  techniqi 
Barcelona,  Spain 

The  study's  objective  was  to  minimize  the  cosi 
meeting  a  given  water  demand  at  some  specif 
degree  of  reliability  from  a  defined  conventio, 
surface  water  resource  system  operated  in  conju 
tion  with  a  desalting  plant  of  given  capa» 
through  optimal  operating  rule  procedures, 
operating  rules  took  the  form  of  a  set  of  criL 
reservoir  levels.  Two  alternative  approaches  w 
explored  for  the  optimization  of  the  critical  lev 
direct  search  techniques  of  the  hill-climbing  t 
and  value  iteration  dynamic  programme 
Although  the  hill-climber  was  marginally  supei 
in  terms  of  the  load-factor,  both  procedi 
produced  similar  results.  Specific  site  feasibi 
studies,  e.g.  Barcelona  area  of  Spain  showed 
large  economic  benefits  of  the  proper  use  of  c 
junctive  desalting.  Further,  the  operating  i 
procedures  described  have  immediate  applical 
to  the  optimization  of  surface/groundwi' 
systems.  (Markell-Cornell) 
W71-13217 


A  MULTI-BASIN  PLANNING  STRATEGY, 

Texas  State  Water  Development  Board,  Aus 

Systems  Engineering  Div. 

A.  O.  Weiss,  and  L.  R.  Beard. 

Water  Resources  Bulletin,  Vol  7,  No  4,  p  750-'; 

August  197 1.9  fig,  8  ref. 

Descriptors:  'Optimization,  'Optimum  devel 
ment  plans,  'Simulation  analysis,  'Basins,  *Ri 
'Water  demand,  'Unit  costs,  'Uncertainty,  *T 
costs,  Capital  costs,  Operational  costs,  Compi 
programs,  Canals,  Reservoirs. 
Identifiers:  Texas  Water  System. 

An  optimal  staging  plan  was  presented  and  parti 
tested  for  implementing  a  multi-basin  w; 
resouce  system  such  as  the  proposed  Texas  W 
System.  The  strategy  presented  water  resoi 
development  plans  to  satisfy  a  set  of  prespeci 
goals  at  minimum  total  cost,  while  also  seekin 
find  plans  that  would  reduce  the  impact  of  risk 
uncertainty  given  a  prespecified  supply, 
prespecified  increasing  water  demand  and 
penalty  costs  for  failure  to  meet  those  demaj 
The  specific  objective  was  to  determine:  (a)  wl 
of  an  over-specified  set  of  facilities  should  be  c 
structed;  (b)  how  large  each  of  the  facilities  she 
be  at  various  points  on  the  demand  build-up  cu 
and  (c)  how  the  resulting  optimized  systerr 
canals  and  reservoirs  should  be  operated  both 
ing  and  after  the  period  in  which  facilities  are  tx 
added  or  increased  in  size.The  planning  strateg; 
eluded  optimization,  trend  analysis  techniques, 
in  programs,  stochastic  data  generation  progr; 
flow  refinement,  projection  techniques,  and 
timum  development  plans.  The  solution  techni 
used  various  computer  programs  such  as  SIMY 
I,  SIM-HI  and  the  CAPEX-I.  (Markell-Cornell) 
W71-13218 


A  COMPUTER  SIMULATION  PROGRAM  I 
OPTIMIZING  CONJUNCTIVE  OPERATION 
DESALTING  PLANTS, 

Hill  (Clair  A.)  and  Associates,  Redding,  Calif. 
W.H.  Blood,  C.G.Clyde,  and  D.  F  Peterson,  J 
Water  Resources  Bulletin,  Vol  7,  No  4,  p  785- 
August  1 97 1 .  7  fig,  3  tab,  3  ref. 

Descriptors:     'Optimization,     'Conjunctive 
'Simulation  analysis,  'Desalination  plants,  *W 
resources,  'Water  yield,  'Unit  costs,  Comp 
programs.  Reservoir  construction,  California, 
York,  Utah. 
Identifiers:  Operating  rule  program. 

With  the  shortage  of  natural  water  resoui 
desalting  plants  can  provide  a  'firm  yield'  v.: 
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operating  in  conjunction  with  existing  water  supply 
reservoir  systems.  Natural  inflow  is  variable,  thus  a 
method  was  proposed  for  determining  when  to  run 
the  desalting  plants  to  meet  a  given  demand.  The 
criteria  for  defining  the  firm  water  yield  of  the 
system  (with  and  without  desalting)  were  defined. 
To  find  the  optimal  operating  rule,  a  computer  pro- 
gram written  in  FORTRAN  IV  successively  simu- 
lated the  operation  of  the  given  size  reservoir- 
desalting  plant  system  under  control  of  various 
operating  rules  and  selected  as  optimal  one  which 
produced  the  required  firm  water  yield  at  the  least 
unit  cost.  The  optimal  plant  size  and  the  construc- 
tion staging  were  computed  and  analyzed.  The 
operating  rule  program  as  applied  to  water  systems 
in  California,  Utah  and  New  York  was  described. 
Compared  with  base  load  operation,  the  studies 
showed  that  substantial  savings  were  possible  with 
optimum  intermittent  conjunctive  operation  of  the 
desalting  plant.  ( Markell-Cornell) 
W71-13219 


CONJUNCTIVE  USE  OF  SEA  AND  FRESH 
WATER  RESOURCES:  AN  INTEGER  PRO- 
GRAMMING APPROACH, 

California  Univ.,  Los  Angeles.  Dept.  of  Systems. 
F.  Mobasheri,  V.  S.  Budhraja,  and  F.  E.  Mack. 
Water  Resources  Bulletin,  Vol  7,  No  4,  p  823-830 
August  1 97 1 .  1  fig,  1 1  ref. 

Descriptors:  "Conjunctive  use,  "Reservoir  storage, 
'Desalination  plants,  Optimization,  "Operations 
research,    "Water    demand,    "Water    resources, 
Dynamic  programming,  Mathematical  models, 
dentifiers:  "Implicit  enumeration. 

Mathematical  models  were  formulated  for  selec- 
x>n  of  least  cost  water  resources  projects  to  meet 
he  future  water  demands  of  a  region.  Alternative 
>rojects  considered  in  this  analysis  included  sur- 
ace  storage  reservoirs  and  desalination  plants.  In- 
eger  programming  was  used  to  determine  the  op- 
imum  size  and  sequential  development  of  water 
esources  projects  using  an  implicit  enumeration 
echnique.  Planning  time  horizon  and  discount  rate 
lecisions  were  considered  exogenous  variables. 
Tie  IBM  360/90  computer  was  used.  To  postpone 
onstruction  of  capital  intensive  surface  reservoir 
'rejects,  the  hypothesis  that  large  desalination  pro- 
mts would  become  economical  when  used  as  an 
iterim  supply  source  was  also  tested.  The  results 
flowed  substantial  cost  savings  with  the  develop- 
lent  of  desalination  projects  with  10  years  active 
conomic  life.  (Markell-Cornell) 
Hl-13220 


HORELANDS  PROTECTION  AND  MANAGE- 
IENT  ACT  OF  1970. 

or  primary  bibliographic  entry  see  Field  06E 
'71-13221 


SE  OF  MONTE  CARLO  TECHNIQUES  IN  THE 
ES1GN  AND  OPERATION  OF  A  MULTIPUR- 
E>SE  RESERVOIR  SYSTEM, 

alifornia  Univ.,  Los  Angeles.  School  of  Engineer- 
g  and  Applied  Science. 
J  Askew,  W.  W.  G.  Yeh,  and  W.  A.  Hall, 
ater  Resources  Research,  Vol  7,  No  4,  p  819- 
!6,  August  1 97 1 .  2  fig,  1  tab,  1 1  ref. 

Escriptors:  "Monte  Carlo  method,  "Multiple-pur- 
>se  reservoirs,  "Probability,  "Reservoir  design, 
(eservoir  yield,  "Optimum  development  plans, 
atnematical  models,  Streamflow,  Constraints, 
igital  computer, 
entifiers:  "Shasta  Dam,  "Beard,  Brute  force. 

°nte  Carlo  techniques  were  used  to  derive  the 
|timum  contract  levels  for  a  multipurpose  system 
oject  to  constraints  imposed  by  stated  maximum 
rmissible  probabilities  of  failure  to  meet  firm 
"tract  deliveries  Because  the  probability  of 
lure  associated  with  output  objectives  is  often 
'ored,  the  authors  suggest  that  most  pro- 
"nmmg  techniques  may  prove  inefficient.  A 
itnematical  simulation  of  the  Shasta  Dam  illus- 


trated the  Monte  Carlo  method.  Streamflow 
records  were  generated  by  using  the  Beard 
technique.  Incorporating  the  probabilities  of  failure 
associated  with  the  various  states  of  the  system  pro- 
vides information,  permits  assessment  of  the  com- 
parative merits  of  various  release  rules,  allows  a 
benefit-cost  study  to  determine  the  optimum 
operating  policy  as  well  as  the  optimum  design  and 
contract  levels.  The  most  important  attribute  of  the 
Monte  Carlo  analysis  is  that  it  is  simple  to  imple- 
ment and  understand  and  could  be  used  to  analyze 
single  purpose,  multireservoir  or  multipurpose, 
multireservoir  systems  without  fundamental  altera- 
tion to  the  procedure.  (Markell-Cornell) 
W71-13224 


SPATIAL  ALLOCATION  MODEL  FOR  PRO- 
JECTED WATER  BASED  RECREATION  DE- 
MAND, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Economics. 

M.  E.  Tadros,  and  R.  J.  Kalter. 

Water  Resources  Research,  Vol  7,  No  4    p  798- 

811,  August  1971.  2  tab,  18  ref. 

Descriptors:  "Spatial  distribution,  "Recreation  de- 
mand, "Water  demand,  "Linear  programming, 
"Digital  computer,  "Water  allocation  (Policy), 
"Forecasting,  "Simulation  analysis.  New  Yorki 
Estimating,  Costs-benefit  analysis. 
Identifiers:  "Iteration,  LUNR. 

An  allocation  model  designed  to  distribute  spatially 
projected  recreation  use  estimates  forthcoming 
from  'structural  demand'  equations  of  the  recrea- 
tion market  for  specified  water  based  activities  was 
presented.  A  linear  programming  model  that  han- 
dles simultaneously  projected  demand  by  occasion 
type,  capacities  of  potentially  visited  recreation 
zones,  time,  distance  and  cost  considerations  was 
utilized.  Application  of  the  model  to  22  counties  in 
central  upstate  New  York  provided  empirical 
results.  Swimming,  boating,  fishing  and  camping 
were  the  four  recreational  activities  for  which  the 
model  was  solved.  Model  solutions  were  obtained 
through  use  of  the  Fortran  IV  computer  program 
and  the  IBM  360  Mathematical  Programming 
System  on  the  IBM  360/65  digital  computer.  Com- 
patibility between  results  and  the  recreation  de- 
mand projections  used  were  ensured  by  model  con- 
straints and  an  objective  function  was  postulated 
that  permitted  quality  considerations  to  be  incor- 
porated into  the  model  solution.  Also,  the  model's 
simulation  of  policy  actions  through  iteration 
techniques  provide  an  important  tool  for  decision 
makers  and,  although  data  requirements  for  empir- 
ical implementation  arc  high,  the  model 
mechanism  permits  integration  of  various  types  of 
information  and  supplies  a  previously  unavailable 
result.  (Markeil-Cornell) 
W71-13225 


OPTIMAL      INTRASEASONAL      IRRIGATION 
WATER  ALLOCATION, 

Montana     State     Univ.,     Bozeman.     Dept.     of 
Economics  and  Agricultural  Economics. 
N.  J.  Dudley,  D.  T.  Howell,  and  W.  F.  Musgrave. 
Water  Resources  Research,  Vol  7,  No  4,  p  770- 
789,  August  1 97 1 .  7  fig,  3  tab,  1 4  ref. 

Descriptors:  "Optimum  development  plans,  "Ir- 
rigation programs,  "Water  allocation  (Policy), 
"Computer  models,  "Risks.  "Dynamic  pro- 
gramming, "Soil-water-plant  relationships.  Simula- 
tion analysis,  Climatic  data. 
Identifiers:  "Bellman. 

A  plant  growth-soil  moisture  simulation  model  was 
incorporated  into  a  two  state  variable  stochastic 
dynamic  programming  model  to  determine  the  op- 
timal intraseasonal  allocation  pattern  for  irrigation 
water  in  an  uncertain  environment  The  decision 
variable  used  in  the  dynamic  programming  model 
was  the  level  of  available  soil  water  content  before 
irrigation.  The  two  state  variables  were  soil  water 
content  and  irrigation  reservoir  level  per  acre  of  ir- 
rigated crop.  Historical  traces  of  climatic  data  were 


used.  Several  earlier  models  were  discussed.  This 
study's  unique  feature  was  its  incorporation  of  en- 
vironment uncertainty  in  its  approach  to  the 
problem  of  optimal  allocation  of  a  fixed  water 
supply  over  the  irrigation  season.  Given  the  initial 
assumed  relationships  within  the  model,  the  study 
results  suggest  that  an  irrigator  should  maintain 
available  soil  moisture  in  the  root  zone  at  a  high 
level,  even  if  it  means  early  exhaustion  of  the  water 
supply.  The  limitations  and  assumptions  of  the  soil 
moisture-plant  growth  model  and  the  dynamic  pro- 
gramming model  were  explicitly  recognized  (Mar- 
kell-Cornell) 
W71-13226 


POLLUTION   CHARGES    INCOME    AND    THE 
COSTS  OF  WATER  QUALITY  MANAGEMENT, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  05G 
W71-13227 


MODEL      DEVELOPMENT     AND     SYSTEMS 
ANALYSIS  OF  THE  YAKIMA  RIVER  BASIN. 

Washington  State  Research  Center,  Pullman. 

Progress    Report',    (1970),    6    p.    OWRR    B-036- 
WASH(l). 

Descriptors:  "Computer  models,  "Dynamic  pro- 
gramming, "Simulation  analysis,  "Data  processing, 
"Statistics,  "Water  resources  development, 
Streamflow,  Drainage,  Watersheds,  Water  quality 
control.  Consumptive  use,  Irrigation,  Soil-water- 
plant  relationships,  Economics. 
Identifiers:  "Yakima  River  Basin,  "Snohomish 
River,  Kittitas  Valley. 

This  paper  reported  on  the  progress  of  Project  No. 
B-036-WASH.  Various  new  and  previously  existing 
models  were  adapted  to  the  Yakima  River  Basin.  A 
dynamic  flow  model  was  designed  for  the  IBM 
system  360-67  computer  to  generate  streamflow 
rate,  and  compute  associated  flow  depth,  velocity 
and  stream  surface  area.  A  water  quality  model  of 
the  Snohomish  River  was  adapted  to  simulate  water 
quality,  responses  to  several  parametric  changes  in- 
cluding economic  growth  rate,  treatment  plant  pol- 
icies, stream  waste  water  discharge  locations,  tem- 
perature and  salinity.  Basic  descriptive  information 
on  present  irrigations  in  the  Yakima  Valley  was 
collected  and  a  model  was  employed  to  estimate 
diversions,  return  flows  and  consumptive  use  on 
the  Kittitas  Valley.  A  stream  survey  was  un- 
dertaken and  a  model  for  estimating  required  low 
flows  to  support  fishery  was  developed  to  deter- 
mine first  round  estimates  of  minimum  flows  at  key 
points.  To  generate  inflows  for  the  5  major  reser- 
voirs and  the  major  ungaged  streams  of  the  basin,  a 
hydrologic  model  was  completed.  A  descriptive, 
economic  input-output  model  was  developed  for 
the  Basin  economy  and  was  extended  to  form  a 
functional,  predictive  model.  The  various  com- 
puter models  were  compared  and  integrated  by  a 
central  computer  "service.'  ( Markell-Cornell ) 
W7I-13228 


APPLICATIONS  OF  THE  HORTON  STREAM 
CLASSIFICATION  TO  EVALUATE  FAUNAL 
STUDIES, 

Kentucky  Univ.,  Lexington.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  05C 
W71-13269 


MODELS      OF      AQUATIC      ENVIRONMENT 
BIOASSAY, 

Aquatic  Sciences,  Inc.,  Boca  Raton,  Fla. 
For  primary  bibliographic  entry  sec  Field  05C 
W7I  -13271 


SYNTHETIC  STREAMFLOWS, 

Harvard  Univ.,  Cambridge,  Mass. 

For  primary  bibliographic  entry  see  Field  02A 

W71-13289 
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STORM  WATER  MANAGEMENT  MODEL, 

Metcalf  and   Eddy,   Inc.,   Palo  Alto,  Calif.,  and 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering;  and  Water  Resources  Engineers,  Inc., 

Walnut  Creek,  Calif. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13370 


PREDICTION  ERROR  OF  REGRESSION  ESTI- 
MATES OF  STREAMFLOW  CHARAC- 
TERISTICS AT  UNGAGED  SITES, 

Geological  Survey,  Arlington,  Va. 

For  primary  bibliographic  entry  see  Field  02E. 

W71-13454 


A    STUDY     TO    DEVELOP     A     PROTOTYPE 
EMERGENCY       WATER       SUPPLY       PLAN: 
METROPOLITAN    WATER    SYSTEM    OPERA- 
TION  SUBSEQUENT  TO  NUCLEAR  ATTACK 
OR  NATURAL  DISASTER, 
Texas  State  Water  Utilities  Dept.,  Dallas. 
For  primary  bibliographic  entry  see  Field  08C. 
W71-13560 


WATER  QUALITY  ANALYSIS  FOR  THE  NEW 
YORK  HARBOR  COMPLEX, 

Manhattan  Coll.,  Bronx,  N.Y.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  05B. 
W71-13630 


APPLICATION  OF  STATISTICAL  DECISION 
THEORY  TO  GREAT  LAKES  MANAGEMENT, 

Raytheon  Co.,  Marine  Research  Lab,  New  Lon- 
don, Conn. 

Stanley  G.  Chamberlain. 

International  Association  Great  Lakes  Research, 
Proceedings  1 3th  Conference  Great  Lakes 
Research,  p  145-148,  1970.  1  fig,  1  tab,4ref. 

Descriptors:  *Water  quality  control,  *Decision 
making,  *Statistical  models,  *Methodology,  Risks, 
Value  engineering,  Costs,  Probability,  Great  Lakes. 
Identifiers:  *Statistical  decision  theory,  Value 
theory,  Utility  theory. 

Effective  management  of  natural  resources  such  as 
the  Great  Lakes  Basin  produces  decisions  that 
minimize  objectives  at  minimum  cost.  Such  op- 
timization, however,  must  overcome  the  complexi- 
ties and  uncertainties  intrinsic  to  all  large  natural 
resources.  Statistical  Decision  Theory  (SDT),  also 
called  'Value'  or  'Utility  Theory',  provides  a 
methodology  for  combining  the  pertinent  complex- 
ities and  uncertainties  so  that  the  consequences  of 
alternative  decisions  become  clear.  In  SDT,  a  deci- 
sion tree  displays  the  paths  from  given  states  of  na- 
ture to  consequences  of  alternative  decisions; 
probabilities  are  assigned  to  uncertainties  in  the 
states,  paths,  and  consequences.  Utility  values  are 
attached  to  each  potential  action  and  con- 
sequences to  quantify  costs  and  benefits;  actions 
maximizing  expected  utility  are  then  chosen  as  op- 
timal. To  illustrate  SDT,  a  simplified  example  of  in- 
dustrial pollution  in  the  Great  Lakes  Basin  is  given. 
Reasonable  costs  and  probabilities  are  associated 
with  four  potential  actions:  ( 1 )  build  an  efficient 
treatment  plant,  (2)  research  and  develop  a  secon- 
dary processor,  (3)  stock  the  lakes  with  robust  spe- 
cies, (4)  or  do  nothing  Possible  consequences  of 
these  actions  arc  defined  and  utilities  associated 
with  them  Expected  utility  functions  for  each  ac- 
tion arc  found,  and  the  resulting  maximization 
determined  when  each  action  would  be  optimal. 
(Settle-Wisconsin) 
W71-13654 


EROS     AS     A     TOOL     IN     COASTAL     ZONE 
MANAGEMENT, 

Department   of  Natural   Resources,   Washington, 
D  C.  Surveys  and  Marine  Management  Div. 
for  primary  bibliographic  entry  sec  Field  07B. 

W71    13727 


A  NOTE  ON  THE  FIRST  EMPTINESS  TIME  OF 
AN  INFINITE  RESERVOIR  WITH  INPUTS 
FORMING  A  MARKOV  CHAIN, 

Carnegie-Mellon  Univ.,  Pittsburgh,  Pa. 

J.  P.  Lehoczky. 

Journal  of  Applied  Probability,  Vol  8,  No  2,  p  276- 

284,  June  1971.  1  fig,  11  ref. 

Descriptors:      *Markov      processes,      'Reservoir 
storage,  'Computer  models,  'Distribution,  'Time 
series  analysis,  Discharge  (Water),  Mathematics, 
Stochastic  processes. 
Identifiers:  Traffic  flow. 

In  storage  theory,  the  behavior  of  an  infinite  reser- 
voir when  the  input  process  forms  a  stationary  Mar- 
kov chain  is  of  current  interest.  Recent  investiga- 
tion of  the  time  dependent  behavior  of  the  reser- 
voir includes  a  derivation  of  the  exact  distribution 
of  the  first  emptiness  time  of  the  reservoir.  This 
paper  presented  a  new  derivation  of  the  exact  dis- 
tribution of  the  first  emptiness  time.  The  derivation 
uses  concepts  developed  for  the  calculation  of  this 
distribution  under  stationary  independent  input 
conditions.  Generating  functions  and  latent  roots 
of  the  transition  probability  matrix  were  avoided.  A 
method  which  emphasized  the  close  relationship 
between  the  stationary  Markov  chain  input  and  the 
stationary  independent  input  exactly  computed  the 
moments  of  the  first  emptiness  distribution.  The 
first  moment  of  the  area  beneath  the  sample  path 
was  calculated.  This  area  is  often  used  as  a  measure 
of  total  delay  in  traffic  flow  theory.  Similar 
methods  can  compute  higher  moments  of  the  area 
beneath  the  sample  path.  (Markell-Cornell) 
W71-13779 


FLOOD  FREQUENCY  ESTIMATING 

TECHNIQUES  FOR  SMALL  WATERSHEDS, 

Hydrocomp  International,  Palo  Alto,  Calif. 

G.  Fleming,  and  D.  D.  Frantz. 

Journal  of  the  Hydraulics  Division,  ASCE,  Vol  97, 

No  HY  9,  p  1441-1460,  September  1971    3  fig,  2 

tab,  35  ref. 

Descriptors:  'Simulation  analysis,  'Digital  compu- 
ters, 'Floods,  'Frequency  analysis,  'Estimating, 
'Small  watersheds,  Hydrologic  cycle,  Statistics, 
Mathematical  models,  Input-Output  analysis. 
Identifiers:  'Hydrocomp  Simulation  Program, 
Stanford  Watershed  Model,  Potter's  statistical 
procedures,  Rational  method,  Eastern  United 
States. 

The  objective  was  to  find  a  hydrologic  method 
which  would  define  the  flood  frequency  charac- 
teristics of  streams  of  less  than  20  square  mile 
drainage  area.  Available  methods  were  reviewed. 
Four  techniques,  e.g.  simulation  with  Hydrocomp 
Simulation  Program,  Regional  frequency  analysis, 
Potter's  method  and  Rational  method  were  tested 
and  compared  on  1 1  small  watersheds  with  records 
of  15-20  years.  For  the  streams  tested,  the  results 
showed  that  the  Hydrocomp  Simulation  Program 
reproduced  flood  frequency  curves  which  most 
closely  fit  the  observed  flood  frequency  curve.  It 
was  suggested  that  an  investigaition  of  the  areal  ex- 
tent of  thunderstorms  with  a  view  to  appropriate 
modification  of  rainfall  inputs  to  simulation  may 
lead  to  improved  simulation  results.  Basic  problems 
involved  in  frequency  analysis  of  short  flow  records 
on  small  streams  were  reaffirmed  and  further 
research  for  resolution  of  these  problems  was 
recommended.  A  proposal  was  also  made  that 
digital  simulation  be  adapted  to  the  derivation  of 
design  flows  for  highway  culverts.  (Markell-Cor- 
nell) 
W71-I3781 


STOCHASTIC      MODELING       FOR      WATER 
QUALITY  MANAGEMENT. 

Stochastics,  Inc.,  Blacksburg,  Va. 

For  primary  bibliographic  entry  see  Field  05B. 

W7I-I3824 


A    RIVER,    A    REGION,    AND    A    KKSKAH 
PROBLEM, 

Washington  Univ.,  St   Louis,  Mo.  Inst   for  Ul 
and  Regional  Studies. 

For  primary  bibliographic  entry  see  Field  06B. 
W7 1-1 3902 


A     COMPUTER     PROGRAM     FOR     ShV 
DESIGN  AND  COST  ESTIMATION, 

Regional  Planning  Council,  Baltimore,  Md. 
P.  L.  Zepp  and  A.  Leary. 
April  1969.  83  p,  9  fig,  5  tab,  8  ref,  5  append.  H 
No.  P-71. 

Descriptors:  'Programming  language,  'Cornp 

programs,    'Sewers,    'Estimated    costs,    *De 

criteria,  Comparative  costs,  Pumping  plants,  \ 

holes,  Pipe  flow. 

Identifiers:  'Fortran,  Gravity  pipe,  Pipe  sizes, ! 

slopes. 

The  need  for  a  faster  and  more  economical  mel 
of  cost  analysis  and  design  of  a  sanitary  sc 
system  is  satisfied  by  using  a  computer  progi 
The  Design  Model  Program  is  written  in 
General  Electric  Time-Sharing  Fortran  Langi 
for  use  on  the  G.  E.  Model  235  computer,  u 
paper  type  and  teletype  input  and  output.  Di 
input  to  the  program  consists  of  the  area  tribu 
to  each  pipe  for  each  land  use  type,  pipe  ten 
and  ground  elevation  at  each  manhole.  The  m 
is  composed  of  three  separate  programs  lir 
together  and  run  sequentially.  The  first  calcul 
sewage  flows  and  makes  assignments  to  var 
pipes.  The  second  calculates  pipe  sizes,  in 
elevations  at  manholes,  pipe  grades,  and  optir 
pipe  costs.  A  subroutine  calculates  total  costs 
eluding  the  pumping  station.  By  comparing  sev 
pairs  of  system  costs,  the  most  economical  syi 
(e.g.,  gravity  pipe  vs.  pumping  station  design) 
be  selected.  The  third  program  prints  the  res 
The  output  consists  of  peak  sewage  flows, 
sizes,  elevations  of  pipe  inverts  at  manholes, 
slopes,  costs  of  pipes  per  foot  between  manhi 
total  costs  of  pipes  between  manholes,  and  I 
system  costs.  (Haugh-Wisconsin) 
W71-13942 


COMPUTER    METHODOLOGY    AND   WA' 
RESOURCE  DEVELOPMENT, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

S.  L.  Bishop,  and  J.  P.  Vittands. 

Journal  of  American  Water  Works  Associal 

Vol  63,  No  9,  p  589-595,  September  1971.  5  f 

tab,  1  ref. 

Descriptors:  'Computer  models,  *  Hydro! 
'Hydrologic  equations,  'Reservoir  storage,  *B 
basins,  'Simulation  analysis,  'Natural  flow,  W 
supply,  Input-output  analysis,  Gaging  stations, 
face  runoff.  Yield  equations,  'Hudson  River. 
Identifiers:  'Housatonic  River  basin,  Schem 
Iteration. 

Over  100  separate  water-supply  projects  wen 
vestigated,  of  which  over  40  were  analyzed  by  c 
puter  simulation.  Comprehensive  computer 
grams  for  hydrologic  analysis  of  river  systems 
river  basins  allow  analysis  of  many  altern; 
reservoir  development  plans.  This  project  spe 
cally  outlined  the  approaches  used  and  the  c 
puter  techniques  employed  in  analyzing 
hydrologic  capability  of  systems  of  reservoir: 
particular  the  Hudson  and  Housatonic  river  ba 
Historic  streamflow  data  were  used  to  deten 
the  hydrologic  capability  of  each  reserv 
development  plan.  Selected  gaging  station  rec 
were  multiplied  by  a  factor  in  order  to  accoun 
different-sized  drainage  areas.  A  factor  clos 
unity  was  desired.  Empirical  evaluation  of  this 
proach  was  achieved  by  comparing  selected  ga 
station  data.  Hydrologic  equations  were  prep 
describing  water  runoff  to  each  section  of 
basin.  Computer  simulation  checked  and  d« 
mined  the  hydrologic  capability  of  the  altern. 
development  plans  on  an  overall  river-basin  I 
and  schematic  models  of  each  basin  were  prcpa 
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An  iterative  procedure  was  used  to  ascertain  the 
basin  yield  of  the  reservoir  system-analysis  com- 
puter program.  Various  water  demands  were 
satisfied  on  the  basis  of  an  upstream-to- 
iownstream  order  at  control  points.  (Markell-Cor- 
lell) 
W71-13974 


SYSTEMS  ENGINEERING  FOR  URBAN  UTILI- 

riES, 

>arsons,  Brinckerhoff,  Quade,  and  Douglas,  New 

fork.  Advanced  Technology  Div. 

j.  Sturman,  P.  H.  Gilbert,  and  J.  P.  Wolfner. 

ournal  of  the  American  Water  Works  Association, 

/ol  63,  No  9,  p  564-570,  September  1971.  5  fig,  6 

ef. 

)escriptors:  *Optimum  development  plans,  'Simu- 
ation  analysis,  *Digital  computers,  *Linear  pro- 
camming,  'Mathematical  models,  *Water  de- 
mand, *Water  supply,  *Distribution  systems,  Land 
ise,  Input-output  analysis,  Urbanization,  Ohio. 
dentifiers:  'Dynamic  Land  Use  Model,  'Cleve- 
ind  (Ohio). 

"his  study  reported  on  an  18-month  study  of  the 
rater-supply  and  distribution  system  of  the  city  of 
Cleveland.  The  study's  objectives  were:  (1) 
levelopment  of  a  physical  and  financial  expansion 
»r  Cleveland's  water-supply  and  distribution 
ystem,  phased  through  1990  and  2010;  (2)  provi- 
ion  of  a  basis  for  systematically  continuing  plans 
nd  reevaluations  in  the  process  of  managing  the 
xpansion  of  the  water-supply  and  distribution 
ystem;  (3)  advancement  of  plan  and  design 
lethodologies  through  the  utilization  of  systems- 
ngineering  and  systems-analysis  techniques  to  aid 
l  analyzing  all  feasible  alternatives  and  to  identify 
ptimal  solutions;  and  (4)  exploration  and  evalua- 
on  of  the  potential  effect  of  water  availability  on 
egional  activity  and  development  patterns. 
Lchievement  of  the  objectives  involved  develop- 
lent  of  DYLAM,  a  computer  system  which  pro- 
ided  water-demand  criteria  and  demand  distribu- 
on  plots;  construction  of  a  hydraulic  model  which 
nalyzed  data  thus  permitting  determination  of  the 
laximum-day  demand  to  average-annual  demand 
nd  the  peak  hour/maximum  day  ratio;  evaluation 
f  the  improved  hydraulic  system  by  using  the  same 
ow  conditions  extant  in  the  existing  network; 
evelopment  of  an  optimal  (least  cost)  solution  for 
looped  network  of  water  mains  through  linear 
rogramming.  The  hydraulic  analysis  was 
ompleted  on  the  IBM  360/85  computer.  (Markell- 
ornell) 
m-13975 


VSTEMS  APPROACH  AND  THE  CIVIL  EN- 
INEER, 

urdue  Univ.,  Lafayette,  Ind.  Dept.  of  Civil  En- 

neering. 

.  W.  Heathington,  and  R.  B.  Bunton. 

)urnal  of  Professional  Activities,  Vol  97,  No  PP1 , 

65-82,  October  1971.  25  ref. 

escriptors:  *Systems  analysis,  'Operations 
isearch,  *Civil  engineering,  *Social  needs,  *Risks, 
stimating,  Linear  programming,  Decision  making. 

>me  of  the  limitations  and  advantages  of  the 
'stems  approach  as  it  applies  to  civil  engineering 
ere  explored  and  examined.  Systems  analysis  uses 
hatever  analytical  techniques  appropriate  for 
:cision  making  in  the  face  of  uncertainties  to 
live  complex  engineering,  social,  economic  and 
)litical  problems,  e.g.,  national  defense,  welfare, 
:alth,  education,  crime,  urban  renewal,  transpor- 
tion,  housing  and  environmental  problems.  All  al- 
mative  courses  of  action  are  examined  and  the 
msequences  of  each  are  identified  and  evaluated, 
sterns  teams  must  be  truly  interdisciplinary, 
•oblems  are  approached  horizontally  allowing 
aximum  inter-communication  between  decision 
akers  and  extensive  exploration  of  the  problem  in 
lestion.  Limitations  within  the  systems  approach 
elude  the  financial  and  time  factor,  application  of 
dgment  and   intuition,   uncertainty,   inadequate 


analysis  of  interactions  between  subsystems,  exces- 
sive reliance  on  linearity  in  systems  theory  and 
models  when  actual  behavior  is  highly  complex  and 
non-linear,  lack  of  procedures  to  handle  non-quan- 
tifiable parameters  and  a  scarcity  of  professional 
systems  analysts.  Universities  are  now  offering 
systems  programs  and  it  was  suggested  that  new 
developments  in  technological  forecasting  should 
be  promoted.  (Markell-Cornell) 
W71-13976 


WATER  RESOURCES  PLANNING  MODEL,  (A 

Technical  Note), 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Melbourne    (Australia).    Div.    of 

Building  Research. 

J.  F.  Brotchie. 

Journal  of  the  Hydraulics  Division,  ASCE,  Vol  97, 

NoHY  10,  pi  80 1-1 806,  October  197 1.2  fig,  5  ref. 

Descriptors:  'Resource  allocation,  *Water 
resources,  'Optimum  development  plans,  'Linear 
programming,  'Cost-benefit  ratio,  'Computer 
models,  Planning,  Mathematical  models,  Water 
supply,  Irrigation  efficiency. 

The  problem  of  optimally  planning  a  water 
resources  system  was  proposed  along  with  various 
solution  techniques.  The  problem  was  defined  as 
the  allocation  of  total  required  water  storage 
among  the  potential  storage  sites,  the  allocation  of 
power  generation  among  potential  sites  for  these, 
the  selection  of  the  land  needed  for  irrigation  and 
the  selection  of  the  sequence  and  times  of  develop- 
ment of  each  so  as  to  maximize  the  total  benefits 
less  costs  of  establishing  and  operating  the  activi- 
ties on  their  sites  plus  the  benefits  less  costs  of  in- 
teractions including  flows  between  activities  along 
paths  between  the  zones.  The  constraint  equation 
stated  that  all  needs  should  be  met  in  each  planning 
period.  The  problem  was  put  in  linear  form  for 
which  efficient  algorithms  for  solution  are 
generally  available.  Solution  could  be  improved 
through  iteration  procedures.  The  computer  pro- 
gram, TOPAZ,  housed  within  a  CDC  6600  com- 
puter system  was  used.  An  example  illustrated  the 
typical  data  required  for  the  model  and  its  possible 
uses.  (Markell-Cornell) 
W71-13977 


OPTIMIZATION  IN  DESIGN  OF  HYDRAULIC 
NETWORK,  (A  Discussion), 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of  En- 
vironmental Engineering. 
J.  C.  Liebman,  and  E.  D.  Brill,  Jr. 
Journal    of   the    Sanitary    Engineering    Division, 
ASCE,  Vol  97.  No  SA5,  p  786-792,  October  1971. 
2  fig,  4  tab. 

Descriptors:      'Optimum      development      plans, 
'Hydraulic  design,  'Network  design,  'Economic 
efficiency,  'Yield  equations,  Mathematical  studies, 
Operations  research,  Cost-benefit  analysis. 
Identifiers:  Lagrange. 

An  article  written  by  A.  K.  Deb  and  A.  K.  Sarkar 
which  proposed  a  procedure  for  optimizing  a 
hydraulic  network  design  was  discussed  and 
criticized.  The  discussion  noted  two  major  errors  in 
the  method:  ( 1 )  it  does  not  necessarily  find  the 
minimum  cost  equivalent  pipe  network;  and  (2)  the 
cost  after  conversion  to  actual  lengths  and  diame- 
ters is  not  the  same  as  the  equivalent  network  cost, 
and  the  flow  values  yielding  the  minimum  cost 
equivalent  network  do  not  necessarily  yield  the 
minimum  cost  actual  network.  The  discussion 
reviewed  and  corrected  solution  equations  used  in 
the  article  and  pointed  out  the  limitations  of  the 
iterative  procedure  used.  It  was  also  noted  that  the 
optimization  problem  as  formulated  was  not  suffi- 
ciently realistic  nor  were  the  authors  aware  of  prac- 
tical solutions  to  either  of  the  problems  reported  in 
the  discussion.  (Markell-Cornell) 
W71-13979 


WATER  QUALITY  MODELS,  (Appendix  A). 

Department  of  Environment,  Ottawa  (Ontario). 

Directorate  of  Policy  Planning. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13981 
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A  CITIZEN  PANEL  FOR  ATLANTA  AREA  STU- 
DIES: FIELD  EXPERIMENTATION  AND 
METHODOLOGICAL  SUBSTUDIES, 

Georgia   Inst,   of  Tech.,   Atlanta.   Environmental 

Resources  Center. 

C.  M.  York,  and  G.  D.  Basket. 

Available   from    National   Technical    Information 

Service  as  PB-202  984,  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Environmental  Resources  Center, 

Georgia  Institute  of  Technology,  ERC-027 1 ,  June 

1971.  64  p,  3  fig,  39  tab,  51  ref,  1  append.  OWRR 

B-045-GA(l). 

Descriptors:  'Attitudes,  'Public  behavior, 
'Behavioral  measurement,  'Social  values,  'Politi- 
cal aspects,  Water  resources  development,  En- 
vironmental management,  Community  develop- 
ment, Urban  sociology,  Administrative  decisions, 
Political  constraints,  Urbanization,  City  planning, 
Georgia. 

Identifiers:  'Atlanta  (Ga),  'Southeast  U.S.,  Source 
credibility. 

The  research  was  designed  to  ascertain  how  public 
behavior  relates  to  water  resources  planning  and 
management.  This  was  accomplished  through  'in- 
strument development'  and  field  tryouts  relating  to 
the  broad  question  of  citizen-conceived  environ- 
mental quality  and  the  relative  importance  at- 
tributed by  the  public  to  water-resource  issues.  A 
major  Southeast  urban  area  served  as  the  initial 
data  source  for  preliminary  problem-oriented  in- 
formation from  people.  Sampling  design  and  imple- 
mentation was  accomplished  on  a  range  of  topics. 
Substudies  empirically  tested  the  telephone  inter- 
view as  a  viable  method  for  gathering  qualitative 
data  about  the  environment  and  other  citizen-per- 
ceived urban  problems  and  provided  citizens  data 
of  theoretical  and  methodological  significance 
relating  to  perceived  source  credibility.  Trust- 
worthiness of  officials  and  agencies  by  the  public 
was  found  to  be  a  major  variable  in  the  communi- 
cation process.  Ratings  on  5 1  issues  obtained  in 
telephone  interviews  bearing  on  public  perception 
of  environmental  priorities  were  analyzed  in  search 
of  the  underlying  dimensionality  of  environmental 
concern.  Specific  item  clusters  were  developed,  but 
the  salient  issues  were  water  and  air  pollution  con- 
trol, crime  control,  and  drug  control.  Data 
developed  from  Atlanta  residents  constitute  a  base 
for  continuing  research  relating  to  urban  priorities 
in  Atlanta  and  elsewhere.  Research  findings  con- 
tribute to  the  understanding  of  citizen  concern  for 
national  and  environmental  issues.  (Conway-Ga 
Tech) 
W71-13166 


REVIEW  OF  NATIONAL  RESEARCH  POLICY 
ON  EUTROPHICATION  PROBLEMS, 

Water  Pollution   Research   Lab.,  Stevenage   (En- 
gland). 

For  primary  bibliographic  entry  see  Field  05C. 
W71-13I72 


WATER  RESOURCE  MANAGEMENT  IN  THE 
UPPER  POTOMAC  BASIN. 

Interstate    Commission    on    the    Potomac    River 

Basin,  Harrisonburg,  Va. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13195 


REPORT  ON  THE  FRAMEWORK  STUDY. 

Nebraska  Soil  and  Water  Conservation  Commis- 
sion, Lincoln. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13202 
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SYSTEMS    ANALYSIS    FOR    URBAN    WATER 
SUPPLY  AND  DISTRIBUTION, 

Parsons,  Brinckerhoff,  Quade  and  Douglas,  New 

York.  Advanced  Technology  Div. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-13212 


AQUEDUCTS  FOR  LEAST  COST  CON- 
VEYANCE OF  WATER,  37  DEG  32  FT  N  45 
DEG  5  FT  E, 

Rezaiyeh  Coll.  (Iran). 

For  primary  bibliographic  entry  see  Field  08A. 

W71-132I6 


A  MULTI-BASIN  PLANNING  STRATEGY, 

Texas  State  Water  Development  Board,  Austin. 

Systems  Engineering  Div. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-13218 


SPATIAL  ALLOCATION  MODEL  FOR  PRO- 
JECTED WATER  BASED  RECREATION  DE- 
MAND, 

Cornell  Univ.,  Ithaca,  N.Y.  Dept.  of  Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  06A. 

W7 1-13225 


THE  FACTORS  LIMITING  REALIZATION  OF 
THE  FULL  POTENTIAL  OF  RESOURCES  OF 
THE  COASTAL  ZONE, 

Bureau   of  Commercial   Fisheries,   Woods   Hole, 

Mass. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-13245 


ECONOMIC  ASPECTS  OF  ALGAE, 

Louisville  Univ.,  Ky.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  05C. 

W7 1-13246 


FOOD  FROM  THE  SEA:  BRIGHT  HOPE  OR  IL- 
LUSION., 

Florida  Dept.  of  Natural  Resources,  Tallahassee. 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-13261 


THE  PRESENT  RELATIONSHIP  BETWEEN 
WATER-RESOURCES  PROBLEMS  AND  CON- 
TROLLED CULTURE  OF  MARINE  AND 
FRESH-WATER  ANIMALS, 

Aquatic  Sciences,  Inc.,  Boca  Raton,  Fla. 

For  primary  bibliographic  entry  see  Field  05C. 

W7 1-13263 


METROPOLITAN  PENSACOLA  FIVE  YEAR 
SEWER  PLAN. 

Flood  and  Associates,  Inc.,  Jacksonville,  Fla. 

Available  from  the  National  Technical  Information 
Service  as  PB-200  1  32,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Escambia-Santa  Rosa  Regional 
Planning  Council,  Pensacola,  Florida,  April  1971. 
1 12  p,  28  fig,  12  tab.  FLA.  P- 130  (HUD  Grant). 

Descriptors:   *Planning,  'Sewer  systems,  *Water 
pollution   control,    'Sewage   treatment,    *Sewage 
disposal,  Urbanization,  Cities,  Florida,  Programs, 
Administration,  Sanitary  engineering,  Sewers. 
Identifiers:  'Pensacola  (Fla.),  Sanitary  district. 

Recommendations  are  presented  for  a  program  of 
public  improvements  to  be  implemented  in 
Metropolitan  Pensacola.  The  purpose  is  to  over- 
come pollution  problems  and  inadequacies  of  exist- 
ing facilities  to  serve  major  portions  of  urban  popu- 
lation groups.  A  master  plan  is  described  for  the 
collection,  treatment  and  ultimate  disposal  of 
domestic,  commercial  and  industrial  wastes.  Most 
critically  needed  elements  of  the  Master  Plan  are 
recommended  for  construction  as  an  immediate 


five  year  program.  Implementation  costs  of  the  five 
year  plan  are  estimated  to  be  $36.2  million  for 
urban  Pensacola,  $2.8  million  for  non-urban 
Escambia  County,  and  $5.0  million  for  Santa  Rosa 
County.  A  single  public  utility  is  recommended  to 
provide  for  both  the  water  supply  and  sewag«r- 
systems  in  the  entire  urban  area.  Individual  systems 
are  recommended  for  outlying  developed  areas. 
Implementation  guidelines  relative  to  organization, 
administration  and  financing  are  presented. 
(Poertner) 
W71-I3559 


DISTRICT-WIDE  WATER  AND  SEWER  PLAN, 
STAGE  ONE. 

Upper  Savannah  Planning  and  Development  Dis- 
trict, Greenwood,  S.C. 

Available  from  the  National  Technical  Information 
Service  as  PB-200  098,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  May  1971.  45  p,  5  fig,  1 1  tab,  5  ref. 
HUD  Proj.  No.  S.C.P.-43.SC-40-0014-0352. 

Descriptors:  'Planning,  'Grants,  'Federal  project 
policy,  'Programs,  'Loans,  Construction,  Cities, 
Urbanization,  Water  supply,  Sewer  systems,  Water 
districts,  Water  resources  development,  Communi- 
ty development,  Political  aspects. 
Identifiers:  'Regional  planning,  'Areawide 
development,  Water  and  sewer  facilities. 

Planning  water  and  sewer  facilities  from  a  regional 
or  district  approach  is  discussed.  The  geographical 
area  studied  is  the  Upper  Savannah  Planning  and 
Development  District  which  includes  6  counties: 
Abbeville,  Edgefield,  Greenwood,  Laurens,  Mc- 
Cormick  and  Saluda.  The  objective  was  to  provide 
for  District  residents  the  required  planning  for 
providing  community  water  and  sewer  systems  of 
minimal  cost.  The  report  provides  an  inventory  and 
evaluation  of  existing  water  and  sewer  planning, 
other  functional  planning,  and  comprehensive 
planning  within  the  District.  A  recommendation  is 
made  to  designate  the  District  as  the  Areawide 
Planning  Organization  representing  the  6  member 
counties  to  meet  planning  requirements  for  various 
HUD  capital  grant  and  loan  programs.  The  District 
should  be  designated  as  an  Areawide  Planning  Ju- 
risdiction for  the  6  countries.  A  proposed  planning 
program  to  be  undertaken  by  the  APO  for  the  APJ 
is  outlined  as  a  basis  for  subdistrict  areas  to  become 
and  remain  qualified  for  needed  HUD  capital  grant 
and  loan  programs.  The  most  urgent  comprehen- 
sive and  functional  planning  elements  needed  at 
this  time  include  Water  and  Sewer  (Stage  III), 
Land  Use,  and  Regional  Goals  Plans.  A  subsequent 
study  (Stage  II)  is  planned.  The  objectives  will  be 
to  coordinate  the  findings  of  this  study  and  to  begin 
implementation  of  recommended  actions. 
(Poertner) 
W71-13564 


WATER,  SEWER  AND  DRAINAGE  PLAN, 
COMPREHENSIVE  PLANNING  STUDY, 
BLYTHEVILLE-GOSNELL,  ARKANSAS. 

Ellers,  Reaves,  Fanning  and  Oakley,  Engineers;  and 
Manes  and  Associates,  Inc. 

Available  from  the  National  Technical  Information 
Service  as  PB-199  922,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Blytheville-Gosnell  Joint  Planning 
Commission,  Blytheville,  Arkansas,  April  1971.  18 
p,  3  fig,  1  tab.  HUD  Proj  No.  ARK  PI  16. 

Descriptors:  'Planning,  'Sewer  systems,  'Drainage 
systems,  'Water  supply,  'Waste  water  disposal,  Ci- 
ties, Urbanization,  Arkansas,  Inflow,  Administra- 
tion, Sanitary  engineering,  Water  demand,  Storm 
drains,  Treatment  facilities,  Oxidation  lagoons, 
Programs,  Forecasting. 
Identifiers:  'Blytheville  (Ark),  Gosnell  (Ark.). 

A  plan  is  presented  for  future  water,  sewer  and 
drainage  needs  for  the  Blytheville-Gosnell  Urban 
Area.  The  plan  is  based  on  projected  growths  for 
10  year  and  25  year  programs.  The  Sanitary 
Sewerage  System  Study  provides  an  estimate  of  fu- 


ture sewage  volume  and  characteristics  an 
based  on  projected  growth.  The  study  mclud 
description  of  future  lift  stations  and  treati 
facilities,  required  force  main  sizes,  their  gee 
location  and  cost  estimates.  The  water  system  t 
provides  an  estimate  of  future  demands  for 
Blytheville-Gosnell  Urban  Area.  Cost  estira 
reflect  only  the  mains  that  will  be  needed  du 
the  next  25  years.  Storm  drainage  improvem 
have  been  projected  and  are  shown  graphical! 
a  storm  drain  map.  Drainage  constitute* 
unusually  significant  problem  in  the  area  due  tc 
flat  terrain  and  consequently  high  cost  of  it 
tures.  The  report  makes  no  attempt  to  divide 
plan  into  short  or  long  range  projects,  rather  < 
drainage  item  needed  is  assigned  a  cost  figure  a 
total  combined  figure  is  then  given.  The  repor 
eludes  evaluations  of  existing  sewer,  water  draii 
facilities  and  identifies  deficiencies  in  tl 
systems.  The  problems  of  providing  sewerage  if 
area  are  compounded  by  the  terrain  which  is  ei 
tially  without  slope.  In  addition  to  the  normal 
of  domestic,  commercial  and  industrial  wastes, 
sewers  carry  large  amounts  of  infiltration  fli 
Storm  sewers  are  being  constructed  in  Blythe 
during  urban  renewal  project  work.  (Poertner) 
W71-13566 


THE    IMPACT    OF    THE    WATER    '70    C 
PAIGN, 

University   of  the   Witwatersrand    Univ.,   Jol 

nesburg  (South  Africa).  Dept.  of  Hydraulic 

gineering. 

D.  C.  Midgely. 

South  African  Journal  of  Science,  Vol  67,  No 

269-272,  April  1971. 

Descriptors:  'Water  conservation,  'Social  asp< 
'Planning,  'Water  policy. 
Identifiers:  'South  Africa. 

South  Africa's  Water  '70  campaign,  an  effort  U 
form  and  involve  the  citizens  of  the  semiarid  na 
in  all  facets  of  water  problems,  was  launched  w 
the  country  was  in  the  throes  of  an  extri 
drought,  and  closed  with  widespread  relie' 
rains.  A  Water  Year  emblem  was  adopted;  sc 
tific,  agricultural,  technical,  and  cultural  sock 
devoted  attention  to  the  theme;  and  songs,  po« 
operettas,  books,  and  films  were  expressly  comi 
sioned.  A  specially  appointed  commission  on  w 
matters  made  the  following  recommendations: 
adoption  of  a  realistic  water  pricing  policy;  (2) 
creased  reclamation  and  reuse  of  effluents  as  a 
lution  control  measure;  (3)  restraint  in  extern 
the  use  of  water  for  irrigation  purposes;  (4) 
provement  in  water  use  efficiency;  and  (5) 
celerated  research  into  all  aspects  of  w 
resources,  water  utilization  and  pollution  conl 
With  minor  reservations,  the  report  was  adoptei 
parliament,  and  legislation  was  introduced 
facilitate  implementation  of  some  of  the  reo 
mendations.  In  evaluating  the  success  of  the  | 
gram  in  informing  the  public,  it  was  felt  that  | 
haps  a  year  was  too  long  for  carrying  on  such  a  1 
pressure  campaign,  and  that  many  people  may  h 
'switched  off.  It  is  extremely  important  to  en 
an  informed  public  opinion  and  perhaps  for 
long  run  it  is  wise  to  stimulate  interest  am 
school  children.  The  immediate  concern  is  I 
both  public  and  administrators  will  return  to  a  c 
dition  of  lethargy  before  another  drought  occ 
(Casey-Arizona) 
W71-13572 


REGIONAL  WATER  RESOURCES  PLANNI 
IN  SOUTH  AFRICA, 

J.  L.  Stallebrass. 

South  African  Journal  of  Science,  Vol  67,  No  j 

159-165,  March  1 97 1 .  1  fig,  2  tab,  3  ref. 

Descriptors:   'Planning,  'Runoff,  'Water  pol 
River  basins,  Economic  feasibility,  'Regional  at 
ysis,  Irrigation. 
Identifiers:  'Catchments. 
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965,  the  population  of  South  Africa  was  18  mil- 
i.  With  an  annual  growth  rate  of  2.65%,  it  is  esti- 
:ed  the  population  will  reach  45  million  by  the 
r  2000.  Even  if  growth  slows  considerably  after 
0,  a  population  of  141  million  by  2050  is  likely, 
ile  the  country  is  richly  endowed  with  mineral 
turces,  the  total  water  supplies  available  are 
lively  sparse  in  relation  to  the  expected  popula- 
increases.  Mean  annual  runoff  has  been  deter- 
ed  at  19,693,800  morgen-ft  (1  morgen-ft 
als  575,000  gallons)  which  is  equivalent  to  an 
rage  runoff  of  41  morg-ft/sq  mile.  By  corn- 
son,  mean  annual  runoff  in  the  48  contiguous 
ss  of  the  U.S.  averages  233  morg-ft/sq  mile.  It  is 
efore  obvious,  against  this  general  background, 
intensive  national  and  regional  water  planning 
nsure  optimal  resource  allocation  and  use  effi- 
cy  in  the  future  is  necessary.  Thus  far,  it  has 
l  the  policy  of  the  Minister  of  Water  Affairs  to 
ust  water  resources  development  planning  at 
regional  level  to  specially  appointed  commit- 
comprised  of  specialists  from  both  the  public 
private  sectors.  In  determining  the  boundaries 
egional  areas  for  purposes  of  water  resource 
ning,  such  boundaries,  wherever  possible,  fol- 
the  watersheds  of  river  basins  although  in  cer- 
areas,  groundwater  resources  must  also  be 
iidered.  Nine  hydrological  regions  have  been 
out  and  their  areas  and  mean  annual  runoff  are 
marized.  The  major  considerations  in  water 
:y  planning  are  the  problem  of  the  excessive 
unts  of  water  allocated  to  irrigation,  inter- 
hment  water  transfers  and  the  indeterminate 
>r  of  desalination.  (Casey-Arizona) 
-13579 


EED  FOR  THE  CENTRAL  ARIZONA  PRO- 
T, 

etman. 

tlet.  Committee  For  A  Sane  Water  Policy, 

ion,  Arizona,.  12  p,  3  fig,  3  tab,  7  ref. 

riptors:  *Arizona,  *Water  policy,  *Water 
ity,  'Economic  feasibility,  *Water  costs,  Social 
cts,  Cost-benefit  analysis,  Wildlife, 
atophytes,  Recreation,  Reclamation,  Arid 
s.  Water  demand,  Agriculture,  Irrigation  prac- 
,  Water  users,  Municipal  water,  Evaporation, 
lity. 
tifiers:  'Central  Arizona  Project. 

Central  Arizona  Project  (CAP),  which  will 
1  water  from  the  Colorado  to  an  area  between 
on  and  Phoenix,  has  been  heralded  by  suppor- 
is  offering  almost  unlimited  economic  benefits 
e  state.  It  is  asserted  here  that  analysis  of  the 
omic,  ecologic  and  social  effects  of  the  project 
ot  support  these  claims.  The  most  basic  argu- 
'■  is  that  because  the  river  is  already  overal- 
ed,  little  water  is  available  for  the  CAP.  A 
er  reduction  in  water  will  result  from  evapora- 
osses,  estimated  at  200,000  acre-feet  per  year, 
dissolved  solids  at  the  diversion  point,  Lake 
isu,  have  recently  ranged  between  546-826 
This  will  raise  considerably  the  levels  in  mu- 
al  water  supplies,  and  pose  questions  as  to  its 
ilness  to  agriculture.  The  only  solution  to  this 
lem,  desalination,  will  add  a  cost  of  20  dollars 
icre-foot.  The  Orme,  Buttes  and  Charleston 
!  will  flood  large  acreages  and  stop  free-flow- 
portions  of  rivers  and  streams.  This,  and 
itophyte  control  projects,  will  destroy  many 
rtant  and  unique  wildlife  habitat  as  well  as 
lar  recreation  areas.  The  Yava-pai-Apache  In- 
Tribe  on  the  Fort  McDowell  Indian  Reserva- 
tfill  be  flooded  out  from  their  homes,  jobs  and 
lie.  Current  indications  are  that  the  Tribe  will 
impensated  with  a  pittance,  despite  their  rising 
sts.  It  is  estimated  that  CAP  water  costs  will 
I  dollars/ac-ft  for  agricultural  users  and  as  high 
X)/dollars/ac-ft  for  municipal  and  industrial 
.  Current  Phoenix  municipal  water  costs  are  at 
2  dollars/ac-ft.  This  amounts  to  a  huge  sub- 

0  the  farmers  by  all  other  users,  and  even  with 
only  those  raising  high  return  crops  such  as 
n  or  sugar  beets  will  be  able  to  afford  the 

1  (Casey-Arizona) 
•13597 


A  QUANTITATIVE  ANALYSIS  OF  FACTORS 
INFLUENCING  RESIDENTIAL  LOCATION  IN 
RESERVOIR  RECREATION  AREAS, 

North   Carolina   Univ.,  Chapel    Hill.   Center   for 

Urban  and  Regional  Studies. 

R.J.  Burby,  HI. 

Journal  of  Leisure  Research,  Vol  3,  No  2,  p  69-80 

1971.1  fig,  3  tab,  4  ref,  1  append. 

Descriptors:  *Recreation  demand,  *Land  use,  Mul- 
tiple-purpose  reservoirs,   Access   routes,   Shores, 
Long-term  planning,  Regression  analysis. 
Identifiers:     'Residential     location,     *Land     use 
model,  Lake  Sidney  Lanier  Reservoir  (Ga.). 

Many  factors  influence  temporary  residential  loca- 
tion in  reservoir  recreation  areas.  An  analysis  of 
these  factors  can  lay  the  foundation  for  a  re- 
sidential model  to  forecast  reservoir-oriented  land 
development.  The  study  area  (Lake  Sidney  Lanier 
reservoir  in  Georgia)  was  divided  into  cells  and 
land  in  residential  use,  both  on  the  shoreline  and 
away  from  it,  was  measured  in  each  cell.  Indepen- 
dent variables  affecting  land  use  were  also  mea- 
sured. A  linear  form  of  multiple  regression  analysis 
was  used  to  identify  and  evaluate  these  variables. 
Variables  affecting  shoreline  residential  develop- 
ment in  decreasing  order  of  importance  include 
quality  of  road  access,  access  to  Atlanta,  access  to 
the  shoreline  and  availability  of  public  utilities. 
Non-shoreline  development  is  affected  by  availa- 
bility of  public  utilities,  quality  of  road  access  and 
absence  of  ground  cover.  This  analysis  has  two  im- 
portant results:  ( 1 )  planners,  using  the  key  role 
played  by  road  accessibility,  can  shape  future 
shoreline  development  to  meet  predetermined 
public  land  use  objectives  and  (2)  the  gap  between 
theories  of  urban  and  regional  spatial  structures 
can  be  narrowed.  It  is  suggested,  however,  that  a 
better  understanding  of  the  way  residential  deci- 
sions are  actually  made  and  a  redefinition  of  land 
available  for  residential  use  will  help  perfect  the 
analysis.  (Berg-Wisconsin) 
W71-13647 


COMMUNITY     PROBLEMS     IN     RESERVOIR 
RECREATION  AREAS, 

North    Carolina    Univ.,    Chapel    Hill.    Inst,    for 

Research  in  Social  Science. 

R.  J.  Burby,  III.,  and  S.  F.  Weiss. 

Research  Previews,  Vol  18,  No  1,  p  1-13,  1971.  6 

tab,  4  ref. 

Descriptors:  'Recreation,  'Reservoirs,  'On-site 
date  collections,  Planning,  Drawdown,  Waste 
disposal,  Social  aspects,  Sampling,  North  Carolina. 
Identifiers:  'Lake  Norman  (North  Carolina), 
'Lake  Sidney  Lanier  (Georgia),  'Social  problems, 
Shoreline  property,  Water  recreation. 

A  survey  of  268  recreational  households  in  North 
Carolina  and  Georgia  was  taken  to  determine  both 
the  incidence  and  perception  of  community 
problems  in  reservoir  recreation  areas.  Detailed  in- 
formation on  household  characteristics  and  per- 
ception of  community  problems  is  presented  in 
tabular  form.  The  sampled  households  tended  to 
perceive  problems  salient  only  to  their  own  recrea- 
tional and  proprietary  interests.  Awareness  of  more 
general  problems  common  to  the  surrounding  com- 
munity was  usually  lacking.  The  problems  cited 
most  often  include  vandalism,  refuse  disposal, 
drawdown  of  the  adjacent  reservoir,  water  safety, 
and  fire  protection.  Those  problems  mentioned 
least  include  race  relations,  traffic,  local  rural 
poverty,  quality  of  local  schools,  and  nuisances 
such  as  air  pollution.  The  perception  of  problems 
depended  somewhat  on  the  household's  objective 
in  purchasing  shoreline  property.  Households 
acquiring  property  primarily  as  a  residence  per- 
ceived problems  more  often  than  either  recreation- 
or  investment-oriented  households,  and  were  much 
more  aware  of  community-type  problems.  Thus,  re- 
sidence-minded households  may  provide  the  strong 
support  necessary  for  a  balanced  program  of 
planning  and  policies  designed  to  alleviate  problem 
situations.  (Settle-Wisconsin) 
W71-13648 


THE  EVALUATION  OF  RECREATION 
BENEFITS:  THE  CLAWSON  METHOD  IN 
PRACTICE, 

Birmingham  Univ.  (England).  Dept.  of  Industrial 

Economics  and  Business  Studies. 

R.J.Smith. 

Urban  Studies,  Vol  8,  No  2,  p  89-102,  1971.  3  fig,  6 

tab,  9  ref. 

Descriptors:    'Cost-benefit  analysis,    'Recreation 
demand,  'Fishing,  Demand,  Benefits. 
Identifiers:  'Clawson  Method,  Sensitivity  testing. 

An  empirical  evaluation  of  the  Clawson  Method  of 
deriving  a  demand  curve  for  recreation  sites  was 
undertaken  with  the  view  toward  determining 
monetary  benefits  of  water-based  recreation  activi- 
ties. The  distance  traveled  to  a  particular  site  was 
plotted  against  the  number  of  visits  (per  100,000 
population,  to  eliminate  population  density  distor- 
tions). By  giving  a  monetary  value  to  these 
distances  (multiplying  them  by  the  driving  cost  per 
mile)  an  initial  demand  curve  was  constructed.  A 
final  demand  curve  showing  the  relation  between 
the  number  of  visits  to  the  recreation  site  and  the 
actual  charge  for  admission  was  derived  from  the 
initial  demand  curve  by  adding  various  admission 
charges  to  the  cost  schedule  and  aggregating  the 
total  number  of  visits  that  would  be  undertaken  at 
each  admission  price.  The  economic  benefits  of  the 
recreation  site  were  then  calculated  as  the  total 
area  beneath  this  final  demand  curve.  Given  dif- 
ferent assumptions  about  visitor  behavior,  several 
equations  were  successfully  fitted  to  the  curve. 
Because  of  the  sensitivity  of  this  analysis  to  dif- 
ferent assumptions  regarding  travel  costs  per  mile, 
forms  of  demand  equations  and  time  values,  these 
variables  must  be  chosen  with  great  care  to  ensure 
valid  results.  (Wade-Wisconsin) 
W7 1-1 3649 


AN  ESTIMATION  OF  THE  QUANTITATIVE 
IMPACT  OF  THE  ST.  LAWRENCE  SEAWAY 
ON  THE  HINTERLAND'S  ECONOMY, 

Wisconsin   Univ.,   Milwaukee.   Center   for  Great 

Lakes  Studies. 

E.  Schenker,  S.  Tee  Koh,  J.  Kochan,  and  M. 

Bunamo. 

In:  Proceedings  of  the  13th  Conference  of  Great 

Lakes  Research,  1 970.  International  Association  of 

Great  Lakes  Research,  p  1 68- 1 86,  15  tab,  1 3  ref. 

Descriptors:    'Employment,    'Economic    impact, 
Regression  analysis,  Income  analysis. 
Identifiers:  St.  Lawrence  Seaway,  Great  Lakes  re- 
gion. 

The  economic  impact  of  the  St.  Lawrence  Seaway 
is  examined  by  isolating  factors  producing  changes 
in  total  employment.  Total  employment  data  is 
used.  This  analysis  is  based  on  the  hypothesis  that 
an  increase  in  non-localized  or  export  employment 
will  increase  localized  employment  by  an  amount 
greater  than  the  initial  increase.  Industries  were 
first  classified  as  localized  or  non-localized  and 
their  total  employment  separated  into  localized  and 
non-localized  sectors.  A  linear  regression  was  then 
done  to  estimate  the  influence  of  non-localized  on 
localized  employment.  From  this  estimate  the  in- 
come-employment multiplier  was  derived.  The  em- 
ployment-income multipliers  of  the  six  states 
covered  by  this  study  ranged  between  1.8756  and 
2.6380.  The  revenue  earned  at  the  lake  ports  from 
Seaway  cargo  is  non-localized  income  which 
generates  secondary  income  and  employment.  To 
estimate  the  primary  income  earned  at  the  ports 
plus  the  secondary  income  derived  from  it,  the  in- 
come multipliers  were  applied  to  the  primary  in- 
come. This  yielded  an  estimated  $643  million  for 
the  total  Seaway-cargo  generated  income  in  the 
Great  Lakes  hinterland.  This  income  indicates  the 
important  positive  effect  the  Seaway  has  had  on  the 
economy  of  the  Great  Lakes  region.  (Dyer- 
Wisconsin) 
W71-13653 


AN    ECONOMIC    ANALYSIS   OF   ORGANIZA- 
TIONS OF  WATER  USERS, 

Iowa  State  Univ.,  Ames. 
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Charles  W.  Meyer,  J  Ronnie  Davis,  and  R.  A.  D. 
Beck. 

Available  from  the  National  Technical  Information 
Service  as  PB-203  347,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Iowa  State  Water  Resources 
Research  Institute,  Ames,  Completion  Report  ISW- 
RRI-44,  August,  1971.  26  p,  3  fig,  11  ref.  OWRR 
B-OU-IA(l). 

Descriptors:  *Organizations,  Institutions,  Institu- 
tional constraints,  Iowa,  Water  quality,  *Water 
utilization,  *Social  aspects,  'Water  allocation, 
Costs,  Benefits. 

Identifiers:  'Public  goods,  'Public  'bads,'  'Exter- 
nalities, Internalization,  Input-output  model, 
'Functional  economic  area,  'Ottumwa  (Iowa), 
Economic  model. 

This  investigation  began  with  the  generally  ac- 
cepted hypothesis  that  uncoordinated  action  by  in- 
dividual water  users  will  result  in  an  inefficient  use 
of  water  resources,  including  water  quality.  The 
concepts  of  a  private  good,  public  good,  joint 
supply  of  private  and  public  goods,  public  'bads' 
such  as  pollution  (provided  in  conjunction  with  the 
production  or  consumption  of  a  private  or  public 
good),  and  ownership  externality  are  introduced 
and  employed  to  demonstrate  the  various  ways  in 
which  the  market  fails  as  an  allocative  mechanism 
for  water  resources.  Because  of  the  public-good  na- 
ture of  water  quality,  no  organizational  structure 
can  be  expected  to  overcome  completely  the  misal- 
location  that  results  from  market  failure.  Inter- 
nalization under  a  single  decision  unit  will  still 
result  in  arbitrary  decisions  on  matters  affecting 
both  allocation  and  distribution  of  costs.  The  in- 
vestigators concluded  that  the  basic  unit  for  water 
resource  planning  in  Iowa  is  the  functional 
economic  area  (FEA),  a  relatively  self-contained 
area  with  respect  to  retail  trade,  services,  and  social 
interaction.  An  input-output  model  of  the  FEA 
centered  on  Ottumwa,  Iowa,  has  been  constructed 
for  the  purpose  of  studying  the  interrelationship  of 
water  resource  policy  with  regional  economic  and 
demographic  variables.  The  model  should  serve  as 
a  basis  for  future  work  on  the  linkages  among 
FEA's  on  the  Des  Moines  River  in  Iowa. 
W71-13657 


ECONOMIC     ASPECTS    OF    WATER    WELL 
STIMULATION, 

Koenig  (Louis)  Research,  Inc.,  San  Antonio,  Tex. 
For  primary  bibliographic  entry  see  Field  04B. 
W71-13719 


COMPREHENSIVE  FRAMEWORK  PLANNING 
IN  THE  COASTAL  ZONE, 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford Conn. 

W.  V.  McGuinness,  Jr. 

In:  Marine  Technology  Society  7th  Annual  Con- 
ference, August  16-18,  1971,  Washington,  D.C.,  p. 
437-446.  10  enclosures. 

Descriptors:  'Long-range  planning,  'Land  use, 
'Water  resources  development,  'Land  resources, 
Administration,  Multiple-purpose  projects, 
Legislation,  Federal  government,  Administrative 
agencies. 

Identifiers:  'Coastal  zone  planning,  U.S.  Water 
Resources  Council,  North  Atlantic  Regional  Water 
Resources  Study,  Framework  planning. 

For  coastal  zone  planning  and  management  to  be 
integrated  with  broad,  long-range,  and  regional 
framework  plans  for  water  and  related  land 
resources  in  large  regions,  an  orderly  system  for  en- 
compassing many  considerations  and  producing 
strategic  generalizations  will  be  necessary.  The 
framework  studies  of  the  U.S.  Water  Resources 
Council  provide  a  good  base.  The  North  Atlantic 
Regional  Water  Resources  Study  and  its  Appendix 
U  illustrate  one  way  this  integration  can  be  at- 
tempted. (Currer-PAI) 
W7  I -I  3729 


THE  NECESSITY  OF  LOCAL  SUPPORT  IN 
COASTAL  ZONE  PLANNING, 

Interstate     Electronics    Corp;     Anaheim,    Calif. 
Oceanics  Div. 
W.  B.  Merselis. 

In:  Marine  Technology  Society  7th  Annual  Con- 
ference, August  16-18,  1971,  Washington,  D.C.,  p 
447-451. 

Descriptors:  'Local  governments,  'City  planning, 
'Land  use,  Coasts,  Environmental  effects,  Com- 
munity development,  Long-term  planning,  Legisla- 
tion. 

Identifiers:  'Coastal  zone  planning,  Funding,  Mul- 
tiple-use programs,  Conservation  programs. 

Carefully  planned  programs  for  multiple  uses  and 
management  of  marine-oriented  environments  are 
rare.  Population  pressure  and  instances  of  waste, 
pollution,  and  neglect  have  created  a  demand  that 
such  problems  be  recognized,  studied,  and  solved. 
An  illustration  is  made  of  how  numerous  groups 
and  agencies  might  become  involved  in  a  coopera- 
tive program  for  the  feasible  solution  of  multiple 
use  and  conservation  for  a  coastal  zone.  (Currer  - 
PAI) 
W71-13730 


AN        ANALYTICAL        PROCEDURE        FOR 
COASTAL  ZONE  ALLOCATION  DECISIONS, 

Gulf  Universities  Research  Corp.,  Galveston,  Tex. 
For  primary  bibliographic  entry  see  Field  02L. 
W71-13731 


OCEAN  ISLANDS  --  ROSETTA  STONES  FOR 
COASTAL  CITIES, 

Environmental  Protection  Agency,  Washington, 
D.C. 

W.  S.  Beller. 

In:  Marine  Technology  Society  7th  Annual  Con- 
ference, August  16-18,  1971.  Washington,  D.C,  p 
473-482.  2  tab,  23  ref. 

Descriptors:  'City  planning,  'Land  use,  'Long- 
term  planning,  'Analog  models,  Hawaii,  Environ- 
mental effects,  Coasts,  Islands,  Virgin  Islands, 
Ecosystems. 

Identifiers:  'Coastal  metropolitan  areas, 
Ecosystem  stability,  Resource  allocation. 

Metropolitan  areas  on  the  coasts  of  the  mainland 
are  as  bounded  by  their  reserves  of  natural 
resources  as  ocean  islands.  Ocean  islands  because 
of  their  complete  domination  by  the  sea  behave  as 
pure  coastal  zones.  They  may  be  considered  to  be 
theoretical  models  of  coastal  metropolitan  areas, 
and  like  analog  computers,  monitored  to  give  in- 
sights into  the  healthful  use  and  management  of 
mainland  areas.  (Currer-PAI) 
W71-13732 


URBAN  IMPACTS  ON  COASTAL  ZONE 
MANAGEMENT, 

Coastal  Zone  Resources  Corp.,  Muskegon,  Mich. 
W.J.  Hart  and  S.  P.  Walker. 

In:  Marine  Technology  Society  7th  Annual  Con- 
ference, August  16-18,  1971,  Washington,  D.C,  p 
483-499. 

Descriptors:  'City  planning,  'Project  planning, 
'Long-term  planning,  Land  use,  Economic  life, 
Community  development,  Human  resources,  In- 
dustries. 

Identifiers:  'Coastal  zone  management,  Muskegon, 
Michigan,  Muskegon  Standard  Metropolitan 
Statistical  Area,  Value  Systems. 

The  increasing  urbanization  of  coastal  areas  and 
the  conflicts  that  it  brings  about  between  man's  ac- 
tivities and  maintenance  of  environmental  quality 
has  led  to  the  notion  that  some  form  of  planning 
and  management  is  necessary  to  facilitate  max- 
imum returns  to  society.  A  survey  of  data  derived 
from  a  typical  coastal  metropolitan  area  and  a 
discussion  of  general  factors  that  enter  coastal  zone 
management  shows  that  standard  planning  infor- 
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mation  inadequately  reflect*  the  real  situation, ; 
can  confuse  the  search  for  appropriate  mans 
ment  schemes.  The  success  of  the  States  in  sol% 
their  problems  will  be  related  to  their  use  of  n 
ticounty  regions  as  effective  extensions  of  gov< 
ment  with  the  ability  to  reconcile  differen 
among  local,  state,  and  national  value  systi 
(Currer-PAI) 
W71-I3733 


ECONOMIC  TOOLS  FOR  EVALUATI 
COASTAL  DEVELOPMENT:  THE  CH 
APEAKE  BAY  ENIGMA, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

R.  A.  Luten. 

In:  Marine  Technology  Society  7th  Annual  C 

ference,  August  16-18,  1971,  Washington,  D.C 

503-508.  13  ref. 

Descriptors:  'City  planning,  'Long-term  plann 
Economics,  Shore  protection,  Land  tenure.  So 
impact.  Area  redevelopment,  Short-term  plann 
Legislation,  Coastal  engineering. 
Identifiers:  'Coastal  development,  'Economic 
telligence,  'Chesapeake  Bay,  Public  planr 
agencies. 

Planning  information,  in  the  form  of  economic 
telligence,  can  contribute  to  the  resolution  of  a 
peting  claims  for  the  coastal  zone.  Economic  in 
ligence  can  help  to  set  seasonable  bounds  on 
spatial  management  problem  by  indical 
resource  scarcities,  alternative  options,  and 
complementarity  of  resource  activities.  It  can  t 
to  set  coastal  zone  use  priorities  on  the  basis  of  I 
values  corrected  for  market  imperfectk 
(Currer-PAI) 
W71-13735 


PROBLEMS  IN  THE  TRANSFORMATION 

RIVER    SYSTEMS    (Problemy    preobrazovai 

reebnykh  sistem  i. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-13862 


GROUNDWATER  MANAGEMENT 

DEVELOPMENT  OF  A  NATIONAL  POLICY 
WATER, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  04B. 
W71-13872 


REPORT  ON  SECOND  ANNUAL  CONFEREN 
OF  WATER  RESOURCES  CENT 
DIRECTORS. 

Office  of  Water  Resources  Research,  Washing! 
D.C. 

Held  on  January  24-25,  1967,  at  Washington,  D 
1 77  p,  4  fig,  4  chart,  append. 

Descriptors:    'Water    resources,    'Research   ; 

development,     Water     resources     developmi 

Planning,  Cost  allocation,  Water  quality,  Ws 

conservation.     Ecology,     Urbanization,     Fed( 

government. 

Identifiers:    'Water    research,    'Water   resour 

planning. 

Eight  papers  presented  were  at  the  second  Ann 
Conference  of  Water  Resources  Center  Direct 
in  January  1967.  In  addition,  six  related  pa 
discussions  are  summarized.  The  overall  purposi 
the  Conference  was  to  develop  research  progra 
under  P.L.  88-379.  These  programs  were  to 
responsive  to  the  needs  discussed  in  the  report. 
Ten  Year  Program  of  Federal  Water  Resour 
Research'  which  was  released  by  the  Committee 
Water  Resources  Research  of  the  Federal  Coui 
for  Science  and  Technology.  The  papers  are  o 
ccrncd  with  aspects  of  water  resources  plann 
such  as:  Federal  water  resources  programs  (Rob 
L.  Smith),  water  planning  (Henry  P.  Caulfield.J 
cost  allocations  (Eugene  W.  Weber),  water  qua 
management  (Leon  W.  Weinberger),  water  cons 
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ition  (Edward  A.  Ackerman),  ecological  impacts 
F water  resources  development  (Stanley  A.  Cain), 
id  the  effects  of  urbanization  (Samuel  S.  Baxter), 
itrachan  -Chicago) 
f71-13882 


KOBLEMS   IN    DEVELOPING    A   NATIONAL 
LOOD-PROTECTION  POLICY, 

.  Wolman. 

:  Water,  Health  and  Society,  Indiana  University 

■ess,  1969,  p  148-159.  1  ref. 

escriptors:    'Flood   protection,   *Flood   control, 
)ecision  making.  'Planning,  'Formulation,  En- 
tering, Local  governments,  Governments, 
enufiers:    'Policy,   'National   Flood   Protection 
>licy.  Policy  making. 

is  maintained  that  the  development  of  a  National 
ood  Protection  Policy  should  not  be  separate 
)m  the  development  of  a  National  Water 
sources  Policy  in  general.  In  developing  a  Na- 
>nal  Flood  Protection  Policy,  engineering  aspects 
e  of  the  utmost  importance,  but  they  should  not 
the  sole  concern  of  those  who  are  involved  with 
is  field.  Six  statements  are  made  about  the  state 
flood  protection  (as  of  1937).  (1).  Engineering 
idies  of  past  floods  are  incomplete.  (2).  Carefully 
epared  plans  for  flood  protection  are  lacking  in 
mv  areas.  (3)  In  the  decision  making  process  and 
policy  formulation,  more  engineering  informa- 
m  and  conclusions  are  needed.  (4)  A  leadership 
lich  will  balance  local  and  national  needs,  and 
sts  against  assessments  of  benefits  is  needed.  (5) 
ical  areas  need  to  develop  a  more  acute  aware- 
ss  of  their  own  social  responsibility.  (6)  Protec- 
m  of  a  local  area  should  meet  the  flood  protec- 
m  needs  of  the  community,  while  at  the  same 
ne  be  designed  for  the  social  and  economic  ad- 
ntages  of  the  nation  in  respect  to  all  water  uses, 
le  crucial  decisions  in  the  formulation  of  a  Na- 
mal  Flood  Protection  Policy  should  not  be  made 
times  of  stress  and  emotion  following  a  crisis. 
ch  decisions  should  be  made  while  public  in- 
vest is  at  its  height.  (Strachan-Chicago) 
71-13889 


RIVER,    A    REGION,    AND    A    RESEARCH 
tOBLEM, 

ashington  Univ.,  St.  Louis,  Mo.  Inst,  for  Urban 

d  Regional  Studies. 

L.  Leven,  and  R.  B.  Read. 

S   Army  Corps  of  Engineers  Institute  of  Water 

sources  Report  7 1-6,  July  1971,  315  p,  18fig,38 

>,  385  ref,  7  append. 

scriptors:     'Economic    impact,    'Cost-Benefit 

alysis,   'Planning,   'Multiple   purpose  projects, 

;iver  Basin  development,  Input-Output  analysis. 

kansas,     Regions,     Social     aspects.     Political 

jects. 

:ntifiers:  'Arkansas  River  basin,  Plan  formula- 

n. 

is  research  was  undertaken  in  an  effort  to 
velop  a  theoretical  framework  of  an  empirically 
isible  procedure  for  assessing  the  broad 
3nomic.  social,  political  and  environmental  im- 
ct  of  the  McClellan-Kerr  Arkansas  River  Multi- 
I  Purpose  Project.  The  report  presents  a 
ithodology  for  projecting  the  efficient  location  of 
ter  related  industry  via  regional  linear  pro- 
imming.  The  spatial  general  equilibrium  ap- 
>ach  allows  an  analysis  of  the  without  condition, 
lerally  intractable  in  expost  analysis. 
:thodology  for  analyzing  other  social,  political, 
i  environmental  impacts  are  advanced,  with  less 
pirical  and  comprehensive  theoretical  content. 
t  the  strategy  of  general  equilibrium  analysis  is 
lintained.  (Brown-OWRR) 
71-13902 


FECTIVE  WATER  QUALITY  MANAGE- 
ENT:  IMPOSSIBLE  DREAM  OR  ATTAINA- 
E  GOAL, 

racuse  Univ.,  N.Y.  Water  Resources  Center. 
D.  Hennigan. 


In:  Proceedings  of  the  13th  Conference  of  Great 
Lakes  Research,  1970,  International  Association  of 
Great  Lakes  Research,  p  149-155.  6  ref . 

Descriptors:  'Great  Lakes  Region,  'Water  quality 
control,  'Administrative  agencies,  'Ethics,  'Pro- 
ject planning.  Social  impact,  Preservation,  Public 
health. 

Identifiers:  Institutional  reform,  Economic  ex- 
ploitation. 

The  Great  Lakes  Region  faces  a  crisis  as  tremen- 
dous waste  loads  burden  the  environment  without 
effective  water  quality  management.  The  elements 
controlling  water  quality  management  are  the 
operable  ethic  (intellectual  base  for  public  policy) 
and  institutional  arrangements  (tools  to  effect 
meaningful  policy  through  regulatory  activity  and 
to  operate  facilities).  At  present  the  operating  ethic 
is  economic-exploitive,  which,  coupled  with  un- 
responsive, archaic  institutions,  dooms  any  at- 
tempts at  water  quality  control.  At  the  other  ex- 
treme is  the  preservation  ethic  which  argues  that 
natural  resources  should  remain  untouched.  Both 
of  these  ethics  are  anti-people.  What  is  needed  is  an 
ecologic-human  ethic  which  recognizes  the  prima- 
cy of  man's  needs  and  desires  and  the  necessity  to 
reconcile  him  with  his  environment  for  everyone's 
benefit.  Institutional  reform  should  include  agen- 
cies and  programs  on  all  levels  of  government  with 
the  ecologic-human  ethic  as  a  guidepost  to  policy 
planning.  Out  of  these  reforms  will  come  a  worka- 
ble system  incorporating  persuasion  and  education, 
legal  action,  and  economic  incentive  which  can 
make  effective  water  quality  management  an  at- 
tainable goal.  The  alternative  is  a  steadily  worsen- 
ing environmental  situation,  a  declining  quality  of 
life,  and  the  possibility  of  a  serious  environmental 
disaster.  (Haugh-Wisconsin) 
W71-13940 


THAMES    ESTUARY    DEVELOPMENT:    'THE 
MIDAS  TOUCH', 

Port  of  London  Authority  (England). 

N.N.B.  Ordman. 

Vemon-Harcourt  Lecture,  January  27,  1971.  6  fig, 

2  ref. 

Descriptors:  'Economies  of  scale,  'Civil  engineer- 
ing ,  'Project  planning,  'Land  reclamation, 
'Dredging,  'Ships,  Oil  industry,  Steel,  Human 
population,  Pollution  abatement. 
Identifiers:  'MIDAS,  'Maplin  Sands,  'Thames, 
Foulness.  Population  growth  rates. 

The  concept  of  Maritime  Industrial  Development 
Areas  (MIDAS)  is  based  on  the  planned  location  of 
industry  close  to  deep-water  terminals.  The  ter- 
minals and  their  support  areas  and  the  associated 
industrial  plants,  their  stockyards  and  support 
facilities,  require  a  large  area  of  land  capable  of 
development.  Maplin  Sands,  45  square  miles  in  the 
outer  estuary  of  the  Thames,  is  such  an  area. 
Economies  of  scale  can  be  realized  by  employing 
larger  oil  tankers  and  iron  ore  carriers.  Although 
expensive  dredging  must  be  undertaken  so  that 
ports  can  accomodate  these  carriers,  the  dredging 
material  could  be  used  for  reclamation.  The 
hydraulic  and  economic  aspects  of  the  reclamation 
plan  are  examined.  The  program  envisions  one  oil 
refinery  with  three  tanker  terminals  and 
petrochemical  and  other  processing  plants.  To 
meet  iron  ore  needs,  three  major  berths  are 
planned.  The  seaport  will  occupy  8000  acres  at  a 
total  cost  of  125  million  pounds  for  dredging,  recla- 
mation and  construction  of  port  facilities.  The  key 
to  development  in  this  area  is  the  selection  of 
capital-intensive  industries  which  will  not  give  rise 
to  excessive  population  growth.  In  addition 
technology  can  be  used  to  make  industrial  plants 
unoffensive  to  their  surroundings.  (Haugh-Wiscon- 
sin) 
W71-13941 


POLLUTION    AND    ENVIRONMENTAL    CON- 
TROL, 

J.  Scherer. 

Federal  Reserve  Bank  of  New  York,  Vol  53,  No  6, 

p  132-1 39,  June,  1971.  14  ref. 


Descriptors:  'Pollution  abatement,  'Water  pollu- 
tion sources,  'Water  pollution  control,  Solid 
wastes,  Economic  efficiency,  Taxes,  Costs. 
Identifiers:  'Social  costs,  'Private  costs,  Externali- 
ties, Subsidy,  Effluent  charges.  Environmental  con- 
trol. 

Damage  to  the  environment  (water,  air,  and  land) 
can  usually  be  traced  back  to  the  way  goods  and 
services  are  produced  and  used.  Economic-related 
environmental  problems  arise  primarily  from  the 
dichotomy  between  private  and  social  costs.  The 
economic  approach  to  this  primarily  economic 
problem  seeks  to  transform  social  costs  of  produc- 
tion and  marketing  into  private  costs  so  that  the 
price  of  every  marketable  product  will  reflect  its 
full  costs  of  production  to  the  economy.  Sug- 
gestions for  achieving  this  objective  include  impos- 
ing effluence  charges  on  polluters,  assuming  that 
pollution  damage  can  be  assessed  accurately; 
setting  standards  for  product  performance  and  for 
levels  of  harmful  waste  disposal;  subsidizing  the 
research,  development,  and  use  of  pollution-con- 
trol devices  and  techniques;  recycling  wastes;  and 
preserving  links  to  nature  by,  say,  setting  aside  na- 
tional seashores,  parks,  and  forests.  Solving  our  en- 
vironmental problems  will  be  very  costly.  It  is  not 
uncommon  to  find  estimates  for  coping  with  all 
forms  of  pollution  problems  over  the  next  five  years 
in  the  range  of  $50-75  billion.  Water  pollution  may 
require  at  least  $4  billion  annually,  while  air  pollu- 
tion may  require  over  $4.5  billion  annually.  (Settle- 
Wisconsin) 
W71-13943 


OPERATIONAL    MANAGEMENT    FACILITIES 
FOR  WATER  SUPPLY  SCHEMES, 

ITT    Creed    (STC),    London    (England).    Data 

systems  Div. 

L.J.Day. 

Water  and  Water  Engineering,  Vol  75,  No  904,  p 

229-234,  June,  1 97 1 .  2  fig,  2  tab. 

Descriptors:    'Water   supply,   'Telemetry,   'Data 
transmission,  'Data  processing,  'Communication. 
Cost  comparisons.  Cost  analysis.  Data  collection. 
Identifiers:    Running    cost    analysis.    Capital   cost 
analysis.  Supply  engineering. 

A  continuing  program  of  mains-laying  to  intercon- 
nect the  semi-isolated,  local  water  supply  systems 
and  to  reinforce  trunk  mains  in  Britain  has  led  to 
the  development  of  complex  systems  creating 
problems  in  operational  management.  To  acquire 
the  maximum  performance  at  minimum  cost  the 
right  operational  tools  must  be  chosen.  The  article 
compares  facilities  for  data  acquisition,  communi- 
cations and  data  processing  together  with  the  ad- 
vantages and  disadvantages  of  each.  Economy  in 
water  supply  is  also  a  matter  of  combining  the  right 
operational  tools  with  the  proper  communications 
media.  Available  media—  private  cable,  rented  post 
office  circuits  and  radio -are  discussed  and  their 
relative  advantages  and  disadvantages  compared. 
Although  there  is  no  simple  formula  for  determin- 
ing what  combination  of  these  media  should  be 
used,  it  is  recommended  that  a  hybrid  system  of  all 
three  should  be  employed  in  any  case.  A  checklist 
for  possible  savings  as  well  as  a  checklist  for  esti- 
mating capital  cost  and  running  costs  is  included. 
( Dyer-Wisconsin ) 
W7 1-13944 


COST-EFFECTIVENESS  ANALYSIS  OF  WASTE 
MANAGEMENT  SYSTEMS, 

Battelle  Memorial  Inst.,  Columbus,  Ohio.  Environ- 
mental Planning  Group;  and  Polytechnic  Inst,  of 
Brooklyn,  N.Y.  Dept.  of  Civil  Engineering,  and 
Richards  of  Rockford,  Inc. 

N.  L.  Drobny,  S.  R.  Qasim,  and  B.  W.  Valentine. 
Journal  of  Environmental  Systems,  Vol  1,  No  2,  p 
189-209,  June,  197 1.  7  fig,  4  tab,  10  ref 

Descriptors:    'Waste    water    treatment,    'Waste 
disposal,    'Decision    making,    'Systems    analysis. 
Unit  costs,  Capital  costs,  Operating  costs. 
Identifiers:  'Cost-effectiveness  analysis,  'Decision 
weighting    model,    'Technique    of    paired    com- 
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parisons,   'Military  bases,  Environmental  quality 
management,  Navy. 

Cost-effectiveness  techniques  are  used  to  identify 
the  most  cost-effective  commercially  available 
waste  water  treatment  and  disposal  system  for  ad- 
vanced (500-  and  1000-man)  military  bases  in 
remote  areas.  A  cost-effectiveness  analysis  is  based 
upon  two  types  of  evaluations.  The  first  is  a  cost 
analysis  which  involves  delineating  all  major  system 
components  and  developing  capital  and  operating 
cost  estimates  for  each  based  upon  manufacturers' 
data.  The  second  is  system  effectiveness  which  is 
determined  by  using  a  decision  weighing  model. 
Fifteen  different  treatment  systems  met  the  stated 
minimum  performance  criteria  and  were  included 
in  the  analysis.  Effectiveness  measures  were  as- 
signed relative  weights  using  the  technique  of 
paired  comparisons.  In  descending  order  these 
measures  include:  (I)  simplicity  of  operation,  (2) 
simplicity  of  installation,  (3)  operational  flexibility 
and  reliability,  (4)  environmental  quality  control, 
(5)  manpower  requirements,  (6)  space  require- 
ments, (7)  power  requirements,  and  (8)  repeata- 
bility. Tabular  and  graphical  representations  of  the 
relationship  between  total  unit  costs  (capital  plus 
operating)  and  total  effectiveness  for  the  fifteen 
systems  present  the  results  and  have  guided  the 
Navy  in  selecting  waste  management  systems.  This 
study  is  an  example  of  how  systems  technology  can 
be  used  to  solve  complex  environmental  quality 
management  problems.  (Haugh-Wisconsin) 
W71-13947 


SOME  FACTORS  INFLUENCING  FAMILY  EX- 
PENDITURES FOR  OUTDOOR  RECREATION, 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Economics;  and   First  City   Bank   and  Trust  Co., 

Hopkinsville,  Ky. 

J.  D.  Wright,  and  W.  H.  Bondurant. 

Canadian  Journal  of  Agricultural  Economics,  Vol 

18,  No  2,  p  35-40,  July,  1970.  1  tab,  5  ref. 

Descriptors:  'Recreation,  'Recreation  demand, 
'Recreation  facilities,  'Expenditures,  Least 
squares  method,  Education,  Income,  Distance, 
Age. 

Identifiers:  'Family  expenditures,  Louisville  (Ken- 
tucky). 

One  hundred  and  eighty  families  in  Louisville,  Ken- 
tucky, were  surveyed  to  determine  what  types  of 
outdoor  recreation  facilities  were  being  used,  their 
location  in  relation  to  the  users,  and  how  much 
urban  people  were  spending  for  outdoor  recrea- 
tion. The  following  six  factors  were  hypothesized  to 
be  important  determinants  of  the  amount  of  money 
spent  annually  for  outdoor  recreation:  family  in- 
come, education  level,  distance  to  recreation  facili- 
ty, amount  of  time  spent  in  outdoor  recreation,  age 
of  head  of  household,  and  race.  Multiple  regression 
analysis  indicated  that  race  and  age  of  household 
head  had  little  influence  on  money  spent  on  out- 
door recreation.  Therefore,  they  were  eliminated 
from  the  analysis.  Multiple  regression  analysis 
using  the  remaining  variables  produced  one  coeffi- 
cient (on  educational  level)  significant  at  90%  and 
three  coefficients  significant  at  95%.  The  regres- 
sion coefficients  suggest  that  ( 1 )  a  $500  increase  in 
income  implies  an  average  increase  of  $3.90  spent 
on  outdoor  recreation,  (2)  an  increase  in  education 
from  eight  up  to  eleven  years  reduces  expenditures 
while  further  increases  boost  expenditures,  (3) 
each  extra  mile  driven  to  a  recreation  facility  in- 
creases expenditures  by  $0  56,  and  (4)  a  second 
week  at  a  facility  adds  an  average  of  $28.00  to  ex- 
penditures on  outdoor  recreation.  (Settle-Wiscon- 
sin) 
W7I-I3953 


PLANNING  FOR  A  NEW  TOWN, 

Bartholomew   (Harland)  and  Associates,  Atlanta, 

Ga. 

Daniel  W   Moore. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal  of  the  Urban  Planning  and  Development 

Division,  Vol  97,  No  UPl.p  79-90,  April  1971.  II 

fig 


Descriptors:  'City  planning,  'Methodology,  'Ur- 
banization, Land  use,  Zoning,  Planning. 
Identifiers:   'New  towns.  Matrix   method,  Critical 
path  method,  Site  surveys. 

Techniques  developed  in  the  preliminary  planning 
for  a  new  town  on  a  5,000-acre  penal  farm  site  at 
the  edge  of  Memphis,  Tenn  are  described  The 
unusual  opportunities  presented  by  public  owner- 
ship and  prime  location  are  stressed.  As  an  aid  in 
keeping  track  of  the  many  possible  choices  to  be 
made  in  the  planning  process,  a  series  of  four 
matrices  were  devised.  It  is  expected  that  a  large 
number  of  reasonable  land  use  plan  concepts  will 
be  prepared  and  evaluated  to  determine  which  con- 
cepts best  reflect  the  community  goals  and  objec- 
tives established  for  the  project.  The  selection  and 
arrangement  of  land  uses  on  the  various  concepts 
will  also  be  compared.  A  goal  matrix,  a  land  use 
evaluation  matrix,  and  a  design  evaluation  matrix 
are  proposed  to  aid  in  the  process.  A  land  disposi- 
tion matrix  is  to  be  used  in  the  evaluation  of  various 
ways  to  make  the  land  available  to  developers. 
Management  of  the  project  is  to  be  accomplished 
with  the  aid  of  the  Critical  Path  Method.  (Davis- 
Chicago) 
W71-13960 


COMPUTER  SYSTEMS  FOR   URBAN   DESIGN 
AND  DEVELOPMENT, 

Skidmore,  Owings  and  Merrill. 

For  primary  bibliographic  entry  see  Field  07C. 

W71-1396I 


PROGRAM  DECISIONS  IN  THE  ENVIRON- 
MENTAL SCIENCES, 

Environmental    Science    Services   Administration, 
Washington,  D.C. 
R.M.White. 

In:  Social  Sciences  and  the  Environment,  Con- 
ference on  the  Present  and  Potential  Contribution 
of  the  Social  Sciences,  January  3 1 -February  2, 
1967.  University  of  Colorado  Press.  p9-22,  1  tab. 

Descriptors:  'Environment,  'Decision  making, 
'Planning,  Administration,  Resources,  Resource 
allocation,  Technology,  Environmental  effects. 
Identifiers:  Program  decisions,  Environmental 
Science  Services  Administration  (ESSA),  Environ- 
mental programs,  Allocation,  Implementation, 
Development,  Objective  areas,  Socio-economic 
considerations. 

The  special  environmental  objective  areas  of  the 
Environmental  Science  Services  Administration 
(ESSA)  are  discussed.  These  areas  are:  (1)  The 
Nationwide  Natural  Disaster  Warning  System;  (2) 
The  World  Weather  Watch;  (3)  Weather  Modifica- 
tion; (4)  Marine  environment;  (5)  Environmental 
Pollution;  (6)  Earthquake  reporting  and  predic- 
tion. The  environmental  objective  areas  are 
discussed  in  terms  of  allocation  of  limited  resources 
between  their  competing  needs,  nonenvironmental 
alternatives  to  the  provision  of  additional  environ- 
mental services,  and  selective  implementation  of 
technological  development.  These  three  general 
problem  areas  should  be  considered  in  all  decision 
making  which  concerns  the  development  and  im- 
plementation of  environmental  programs.  Decision 
making  in  environmental  fields  is  frequently  con- 
ducted without  extensive  analysis  of  socio- 
economic considerations.  (Strachan-Chicago) 
W7I-I3962 


CAN  ECOLOGY  PROVIDE  THE  BASIS  FOR 
SYNTHESIS  AMONG  THE  SOCIAL  SCIENCES, 

S.  A.  Cain. 

In:  Social  Sciences  and  the  Environment,  Con- 
ference on  the  Present  and  Potential  Contribution 
of  the  Social  Sciences,  on  January  31 -February  2, 
1967.  University  of  Colorado  Press,  p  27-40. 

Descriptors:  'Synthesis,  'Ecology,  'Decision  mak- 
ing, Environment,  Environmental  effects. 
Identifiers:  'Social  sciences,  'Policy  making,  Pol- 
icy formulation,  Integration,  Disciplines,  Interrela- 
tionships, Interdisciplinary  fields. 


The  main  concern  is  to  decide  whether  ecology 
be  used  as  a  basis  for  the  synthesis  of  tbt  to 
sciences.  Ecology  is  a  field  which  deals  with  in 
relationships  between  things,  conditions, 
processes.  It  can  integrate  the  various  and  ol 
diverse  interests  of  the  physical,  biological,  and 
cial  sciences  The  article  discusses  the  role  of 
social  sciences  in  research  and  policy  formulati 
which  guide  action  programs  handling  and  affi 
ing  environmental  quality.  That  ecology  can 
used  as  a  basis  for  synthesis  in  the  social  science 
the  conclusion.  Each  discipline,  in  decision  mak 
and  policy  formulation,  must  take  into  consid< 
tion  the  fields  of  knowledge  and  understandin) 
the  other  disciplines  which  affect  and  expand 
(Strachan-Chicago) 
W71-I3963 


GEOGRAPHY:  THE  CASE  FOR  THE  SPECly 
IZED  GENERALIST  IN  A  SCIENCE  OF  I 
VIRONMENT, 

R.  W.  Kates. 

In:  Social  Sciences  and  the  Environment,  C 
ference  on  the  Present  and  Potential  Contribut 
of  the  Social  Sciences,  January  31 -February 
1967.  University  of  Colorado  Press,  p  53-72,  3 
1  tab,  3  3  ref. 

Descriptors:  'Environment,  'Specialization. 
Identifiers:    'Geography,    'Specialized   general 
•Environmental        science,         Social         scien 
Behavioral  science,  Natural  science,  Environm 
tal  Science  Services  Administration  (ESSA). 

The  four  traditions  of  geography:  a  spatial  tra 
tion,  an  area  studies  tradition,  a  man-land  traditr 
and  an  earth  science  tradition,  are  discussed  Thi 
four  traditions  identify  geography  as  an  envin 
mental  science.  The  traditions  relevant  to  envin 
mental  science  are  illustrated  in  a  description  of  I 
problem  of  human  adjustment  to  natural  hazard 
major  concern  of  the  Environmental  Science  S 
vices  Administration  (ESSA).  This  dexcription 
used  for  background  information  to  present  si 
gestions  about  the  role  that  social  scientists  a 
behavioral  scientists  should  play  in  developing  < 
vironmental  science.  (1)  There  must  be  recog 
tion  of  the  need  for  basic  research  conducted  by  I 
cial  scientists  into  human  interaction  with  the  < 
vironment;  (2)  There  must  be  continuous  and  ; 
tive  exchange  between  the  natural  and  soc 
scientists;  (3)  Social  scientists  must  develop  a  si 
stantive  interest  in  the  environment  itself;  ( 
Development  of  the  substantive  interest  requii 
investment  and  direction  of  funds  and  people;  ( 
Modest  but  continuous  support  of  the  field  of  gee 
raphy  is  needed.  All  of  these  suggestions  combin 
with  the  generalist  orientation  of  geographic 
research  will  provide  a  new  opportunity  to  broad 
the  base  of  environmental  science  through  t 
creation  of  the  specialized  generalist.  (Stracha 
Chicago) 
W71-13964 


PUBLIC  POLICY  IMPLICATIONS  OF  E 
VIRONMENTAL  CONTROL, 

L.K.Caldwell. 

In:   Social   Sciences   and    the    Environment,  Co 
ference  on  the  Present  and  Potential  Contribute 
of  the   Social   Sciences,   January    31 -February 
1967.  University  of  Colorado  Press,  p  77-92,  9  ref 

Descriptors:       'Environment,       'Research      ai 

development,  'Political  aspects.  Ecology,  Decisii 

making. 

Identifiers:    'Public   policy,   'Environmental  co 

trol,    'Policy    making,    'Environmental    scienc 

•Environmental  policy  research,  Social  choice. 

Questions  of  environmental  quality  and  control  ai 
almost  always  reducible  to  being  questions  of  soci 
choice.  The  social,  and  perhaps  biological,  compu 
sions  of  man  towards  his  environment  are  not  ui 
derstood.  The  social  choices  affect  the  enviroi 
ment  in  the  disguise  of  political  actions.  Attemp 
to  understand  the  political  basis  of  public  enviroi 
mental  control  lead  to  investigation  of  the  interai 
tions  between  the  biological  and  cultural  aspects  < 
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human  ecology.  Four  factors:  popular  attitudes, 
political  institutions,  technical-economic  feasibili- 
ty, and  time,  are  identified  within  social-political 
behavior,  through  which  environmental  policy 
decisions  are  made.  The  article  concludes  with  a 
discussion  of  some  of  the  difficulties  involved  in 
developing  an  environmental  science.  ( 1 )  Ecology 
has  been  an  underdeveloped  science;  (2)  The  close 
relationship  between  the  information  and  environ- 
mental sciences,  between  ecology  and  economics, 
has  not  received  much  attention  or  investigation; 
[3)  The  social  and  behavioral  sciences  lack  the' 
x>mmon  language  and  the  common  fundamental 
background  understanding  which  is  necessary  for 
[he  teamwork  which  will  progress  environmental 
»licy  research;  (4)  A  perception  of  need  in  the 
brm  of  defined  areas  and  problems  for  research 
md  backing  by  research  funds  is  necessary. 
Strachan  -Chicago) 
V71-13965 


5C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


HE  ECONOMICS  OF  CLEAN  WATER. 

enate,  Washington,  D.C.  Committee  on  Public 

Vorks. 

or  primary  bibliographic  entry  see  Field  05G 

m-13192 


0LLUTION    CHARGES    INCOME   AND   THE 
0STS  OF  WATER  QUALITY  MANAGEMENT, 

ihio  State  Univ.,  Columbus.  Dept.  of  Economics, 
or  primary  bibliographic  entry  see  Field  05G 
'71-13227 


NEED  FOR  THE  CENTRAL  ARIZONA  PRO- 
ECT, 

ar  primary  bibliographic  entry  see  Field  06B 
'71-13597 


HE  EFFECTS  OF  NEW  YORK  STATE  AD- 
DNISTERED  OUTDOOR  RECREATION  EX- 
ENDITURES  ON  THE  DISTRIBUTION  OF 
ERSONAL  INCOME, 

smell  Univ.,  Ithaca,  N.Y.  Agricultural  Experi- 
ent  Station. 

sonard  A.  Shabman,  and  Robert  J.  Kalter. 
gricultural  Economics  Res  298,  September  1969 
p,  29  tab,  90  ref.  OWRR  B-01 4-NY  ( 1 ). 

sscriptors:  'Recreation,  *Income  distribution, 
Velfare  (Economics),  'Expenditures,  'Marginal 
Jity,  Costs,  Benefits,  Progression  taxes,  Use 
tes.  Income,  Discount  rate,  Capital  costs, 
source  allocation,  Parks,  Recreation  facilities, 
;w  York. 

:ntifiers:  *Net  transfers,  'Expenditure  distribu- 
n,  'Welfare  weights,  Willingness  to  pay,  Income 
MBS. 

e  effects  of  outdoor  recreation  expenditures  on 
:  equity  of  distribution  of  personal  income  is  ex- 
ined  through  ( 1 )  an  examination  of  net  transfer 
ects  of  governmental  taxes  and  expenditures  and 
I  an  analysis  of  the  willingness  of  each  income 
ss  to  pay  for  benefits  received  over  time.  In  the 
t  case  the  total  tax  burden  on  a  particular  in- 
ne  class  for  recreation  was  determined  and  was 
•traded  from  gross  transfer  payments  from 
reation  to  that  class.  In  the  second  method  of 
ilysis  the  net  recreation  benefits  accruing  to  a 
ticular  income  class  were  determined  by  sub- 
:ting  the  discounted  present  value  of  new 
reation  benefits.  In  addition  the  notion  of  mar- 
aJ  utility  of  additional  income  was  attached  to 
h  procedures  with  the  use  of  welfare  weights. 
:se  weights  were  derived  from  the  inverse  of  the 
gressive  marginal  rates  of  the  federal  income 
structure.  The  traditional  net  transfers  ap- 
ach  indicates  a  recreation  subsidy  by  the  upper 
Jme  groups,  but  with  the  application  of  welfare 
ght  the  burden  of  sacrifice  becomes  less.  Using 
investment  approach  with  the  welfare  weights 


the  lowest  three  out  of  five  income  groups  receive 
approximately  equal  net  benefits.  Condensed  ver- 
sion under  title  Effects  of  Public  Programs  for  Out- 
door Recreation  on  Personal  Income  Distribution 
appears  in  American  Journal  of  Agricultural 
Economics,  Vol  5 1 ,  No  5,  p  1 5 1 6- 1 549,  December 

W71-13646 


WATER      CUSTOMERS,      CRITERIA,      AND 
COSTS, 

American  Water  Works  Association,  Garden  City, 

For  primary  bibliographic  entry  see  Field  05F 
W71-13650 


FINANCDMG  POLLUTION  ABATEMENT  WITH 
MUNICIPAL  BONDS, 

For  primary  bibliographic  entry  see  Field  05G 
W71-13673 


AN        ANALYTICAL        PROCEDURE        FOR 
COASTAL  ZONE  ALLOCATION  DECISIONS, 

Gulf  Universities  Research  Corp.,  Galveston,  Tex. 
For  primary  bibliographic  entry  see  Field  02L 
W71-13731 


POLLUTION  AND  ENVIRONMENTAL  CON- 
TROL, 

For  primary  bibliographic  entry  see  Field  06B 
W71-13943 


OPERATIONAL    MANAGEMENT    FACILITIES 
FOR  WATER  SUPPLY  SCHEMES, 

iTT    Creed    (STC),    London    (England).    Data 
systems  Div. 

For  primary  bibliographic  entry  see  Field  06B 
W7 1 -13944 


CHICAGO  INDUSTRIAL  WASTE  SURCHARGE 
ORDINANCE, 

Metropolitan  Sanitary  District  of  Greater  Chicaeo 
III. 

N.  E.  Anderson  and  B.  Sosewitz. 
Journal  of  the  Water  Pollution  Control  Federation 
Vol  43,  No  8,  p  1591-1599,  August,  1971.  1  ap- 
pend. 

Descriptors:  'Industrial  wastes,  'Waste  water 
treatment,  'Taxes,  'Unit  costs,  Liquid  wastes, 
Solid  wastes.  Biochemical  oxygen  demand,  Flow 
measurement,  Illinois. 

Identifiers:  'Sanitary  district,  Ordinance,  Report- 
ing, Chicago  (III). 

The  1970  industrial  waste  water  surcharge  or- 
dinance adopted  by  the  Metropolitan  Sanitary  Dis- 
trict of  Greater  Chicago  embodies  an  equitable 
method  of  determining  the  amount  of  surcharge. 
The  Sanitary  District's  total  cost  for  transporting 
and  treating  an  industrial  plant's  wastes  is  com- 
puted from  unit  prices  for  treating  the  measured 
quantities  of  liquid  wastes  is  ($0,021  per  1000  gal- 
lons), biochemical  oxygen  demand  ($0,014  per 
pound),  and  suspended  solids  ($0,024  per  pound). 
A  deduction  from  the  computed  total  cost  may  be 
made  for  the  domestic  sewage  of  employees 
($0,004  per  employee  per  day  worked).  From  this 
net  cost  is  deducted  the  taxes  paid  by  the  plant  for 
the  Sanitary  District's  services.  The  difference,  if 
any,  is  the  surcharge  owed  the  District.  Plants 
emitting  less  than  3,650,000  gallons  of  water  in  any 
twelve-month  period  are  exempt  from  the 
surcharge  provided  they  do  not  discharge  more 
than  10,000  gallons  of  wastes  daily  on  any  ten  days 
in  the  twelve-month  period.  Each  plant  must  con- 
duct its  own  measurements,  sampling,  analyses, 
and  computations,  and  report  them  monthly  with 
payment  of  the  surcharge  to  the  Sanitary  District. 
All  reports  are  subject  to  verification  by  the  Dis- 
trict. (Russell-Wisconsin) 
W71-13945 


PROGRAM  BUDGETING  AND  UNCERTAINTY- 
A  CASE  STUDY  IN  ESTIMATING  CONSTRUC- 
TION COSTS  OF  WATER  RESOURCE  PRO- 
JECTS, 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering 
George  Patrick  Jonson. 

PhD  Thesis.  Publication  EEP-40,  Program  in  En- 
gineering-Economic Planning,  Department  of  Civil 
Engineering,  Stanford  University,  Stanford 
California,  March  1971.  1 1 5  p,  7  append. 

Descriptors:  'Budgeting,  'Construction  costs, 
'Dams,  Cost  trends,  Correlation  analysis, 
Economic  analysis.  Planning,  Statistical  models, 
'Risks,  Costs,  Model  studies,  Reservoirs,  Least 
squares  method,  Estimating. 
Identifiers:  *PPBS,  'Program  uncertainty. 

The  planning,  programming  and  budgeting  systems 
(PPBS)  approach  requires  that  accurate  budget 
estimates  of  construction  costs  for  planned  projects 
be  available.  Water  resources  development  pro- 
jects depend  in  large  part  on  uncertain  conditions 
of  nature,  and  therefore  cost  estimates  can  be 
highly  uncertain.  This  research  was  directed 
toward  developing  statistical  estimating  models 
from  data  on  previously  constructed  projects  in 
order  to  provide  a  means  for  explicitly  considering 
estimating  uncertainty  in  the  planning  process. 
Data  on  214  dam  and  reservoir  projects  were  col- 
lected and  analyzed  by  means  of  multivariate 
statistical  techniques.  Five  cost  factors  were 
identified.  These  were  (a)  general  scale  factor,  (b) 
spillway  factor,  (c)  spillway  foundation  factor,  (d) 
tunneling  factor,  and  (e)  time  factor.  Linear  and 
non-linear  cost  estimating  models  were  developed 
that  relate  several  physical  features,  e.g.  reservoir 
capacity  and  installed  power  capacity,  to  cost.  A 
procedure  is  derived  for  calculating  the  cost  as- 
sociated with  estimating  uncertainty.  This  cost  is 
composed  of  the  sum  of  the  cost  of  a  potential  error 
and  the  cost  of  information.  The  minimum  of  this 
sum  is  defined  as  the  optimal  level  of  uncertainty. 
Examples  of  the  use  of  the  estimating  procedures 
are  given  and  suggestions  for  extending  the 
procedures  to  benefit  estimation  are  offered.  ( Lin- 
sley-Stanford) 
W71-13956 


6D.  Water  Demand 


WATER-THE  DEPARTMENT  OF  THE  INTERI- 
OR'S SYSTEMATIC  MANAGEMENT  OF  A 
RESOURCE, 

Department   of   the    Interior,    Washington,    DC. 

Water  Quality  and  Research. 

For  primary  bibliographic  entry  see  Field  03A 

W71-13189 


SYSTEMS      ENGINEERING       AND      WATER 
RESOURCES  IN  SOUTHERN  NEVADA, 

Nevada  Univ.,  Reno.  Center  for  Water  Resources 

Research. 

For  primary  bibliographic  entry  see  Field  06A 

W71-13213 


MODEL      DEVELOPMENT      AND      SYSTEMS 
ANALYSIS  OF  THE  YAKIMA  RIVER  BASIN. 

Washington  State  Research  Center,  Pullman. 
For  primary  bibliographic  entry  see  Field  06A 
W71-13228 


WASTES  FROM  BRITISH  PAPER  MILLS, 

Wiggins  Teape  Research  and  Development  Ltd. 

Beaconsfield  (England). 

For  primary  bibliographic  entry  see  Field  05D 

W71-13420 


GENESEE  COUNTY  PUBLIC  UTILITIES  CON- 
CLUSIONS REPORT;  FLINT-GENESEE  COUN- 
TY COMPREHENSIVE  LAND  USE-TRANSPOR- 
TATION PLANNING  STUDY. 

Genesee  County  Metropolitan  Planning  Commis- 
sion, Flint,  Mich. 
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Field  06-WATER  RESOURCES  PLANNING 
Group  6D— Water  Demand 


Available  from  NTIS.  February  1970.  123  p,  10  fig, 
28  tab,  4  ref.  hud  proj.  No.  Mich-P-1  55. 

Descriptors:  *Planning,  'Land  use,  *Water 
sources,  *Public  utilities,  'Highways,  'Distribu- 
tion, Water  demand,  Water  storage,  Water  utiliza- 
tion, Water  consumption,  Cities,  Financing, 
Sewage  treatment,  Drainage,  Michigan,  Flood  con- 
trol, Drainage  systems,  Urbanization. 
Identifiers:  'Genesee  County  (Mich),  'Land  use- 
transportation  plan,  Comprehensive  plan,  Trans- 
portation. 

An  inventory  of  existing  utilities,  a  description  of 
planned  utilities,  and  a  review  of  policies  concern- 
ing the  provision  of  utilities  in  Genesee  County  are 
provided.  Utilities  play  an  important  role  in  the 
development  of  the  Comprehensive  Land  Use- 
Transportation  Plan.  Analyses  of  data  and  conclu- 
sions are  presented  concerning  locational  relation- 
ships between  public  utilities  and  development  pat- 
terns, and  the  implications  of  policies  involving  the 
planning,  location,  and  extension  of  utility  services. 
It  is  apparent  from  the  inventory  and  analysis  of 
public  utility  services  in  Genesee  County  that  these 
essential  urban  services  can  be  made  available  in 
the  immediate  future  to  a  variety  of  activities 
throughout  most  of  the  County.  This  capability  sug- 
gests that  the  availability  of  utilities  should  not  be  a 
limiting  factor  regarding  the  economic  expecta- 
tions of  the  area.  It  is  also  apparent  that  because  es- 
sential public  utilities  can  be  made  available  to 
many  locations,  the  possible  variations  in  develop- 
ment patterns,  both  desirable  and  undesirable,  are 
numerous.  This  factor  increases  the  need  for  the 
metropolitan  area  to  determine  and  reach  its 
desired  goals  through  sound  land  use  planning  and 
utilization  of  adequate  development  controls  at 
both  the  local  and  county  government  levels. 
(Poertner) 
W71-13561 


THE  MEANING  OF  THE  CENSUS  TO  WATER 
UTILITIES, 

Bureau  of  the  Census,  Washington,  D.C. 
Donald  E.  Starsinic. 

Paper  presented  at  the  Ninety-first  Annual  Con- 
ference, American  Water  Works  Association, 
Denver,  Colorado,  June  1 4,  1 97 1 .  1 7  p,  4  tab,  7  ref. 

Descriptors:  'United  States,  'Census,  'Human 
population,  'Cities,  'Social  aspects,  Water  de- 
mand, Urban  sociology,  Rural  areas,  Urbanization, 
Growth  rates,  Population,  Social  needs.  Social  im- 
pact. 

identifiers:  'Housing,  'Households,  'Bureau  of  the 
Census,  Family  size. 

The  report  focuses  on  trends  in  population  age 
composition,  metropolitanization,  and  housing 
supply  as  shown  by  the  1970  census.  We  can  an- 
ticipate, in  the  next  ten  years,  a  thirty  million  in- 
crease in  population,  very  largely  concentrated  in 
metropolitan  areas,  coupled  with  an  unusually 
large  increase  in  family  formations.  There  will  be  a 
need  for  the  construction  of  record  numbers  of 
housing  units  to  accommodate  this  growth,  particu- 
larly moderate  priced  housing.  Careful  coordina- 
tion will  be  required  between  local  governments, 
developers,  and  utilities  to  provide  the  expanded, 
housing  supply.  One  of  the  most  useful  extensions 
of  the  1970  census  coverage  is  the  publication  of 
block  statistics  for  whole  urbanized  areas  rather 
than  only  for  cities  of  50,000  or  over.  In  this  way, 
the  whole  of  the  densely  settled  portion  of 
metropolitan  areas  is  available  for  study  at  this 
microlevel.  The  1970  block  tables  will  show  popu- 
lation data  such  as  race  and  broad  age-groups  as 
well  as  housing  details.  Essentially  all  census 
statistics  planned  for  release  will  be  available  to  the 
public  in  1972,  except  for  some  special  reports. 
Unlike  the  1960  census,  the  programming  of  the 
1970  census  has  been  designed  to  make  available 
to  users  a  maximum  amount  of  information  on 
magnetic  tape.  The  Census  statistics  and  trends  and 
population  projections  that  can  be  developed  from 
these  statistics  are  vital  to  the  development  of  ex- 
panded water  systems  in  urban  areas  (Poertner) 
W7I-I3565 


A  QUANTITATIVE  ANALYSIS  OF  FACTORS 
INFLUENCING  RESIDENTIAL  LOCATION  IN 
RESERVOIR  RECREATION  AREAS, 

North   Carolina   Univ.,   Chapel    Hill.   Center   for 

Urban  and  Regional  Studies. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-13647 


THE  EVALUATION  OF  RECREATION 
BENEFITS:  THE  CLAWSON  METHOD  IN 
PRACTICE, 

Birmingham  Univ.  (England).  Dept.  of  Industrial 

Economics  and  Business  Studies. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-13649 


PUBLIC  AND  INDUSTRIAL  WATER  SUPPLIES 
OF  KENTUCKY,  1968-69, 

Geological  survey,  Louisville,  Ky. 
D.  S.  Mull,  R.  V.  Cushman,  and  T.  W.  Lambert. 
Kentucky  Geological  Survey  Series  X,  Information 
Circular  20,  1970.  107  p,  1  fig,  2  tab,  6  ref. 

Descriptors:  'Water  resources  development, 
'Water  users,  'Water  supply,  'Consumptive  use, 
'Kentucky,  Industrial  water,  Domestic  water, 
Water  yield,  Water  distribution  (Applied),  Public 
utilities,  Water  utilization,  Water  quality,  Chemical 
analysis,  Hydrologic  data,  Data  collections,  Surface 
waters,  Groundwater. 

Identifiers:  'Public  water  supply  (Ky),  'Industrial 
water  supply  (Ky). 

Data  concerning  public  and  industrial  water  sup- 
plies of  Kentucky  during  1968-69  are  presented. 
An  average  of  about  612  million  gallons  of  water 
was  used  daily  in  1968-69  for  public  and  industrial 
water  supply  in  Kentucky.  This  is  an  increase  in 
total  water  use  of  29%  over  1957-59,  and  54%  over 
1951-53.  Public  supplies  accounted  for  31,%  and 
industrial  supplies  69%  of  the  total  water  used  in 
1968-69.  Municipalities  and  utility  water  districts 
furnished  water  to  2,185,646  people,  84.5%  being 
supplied  form  surface-water  sources  and  15.5% 
from  groundwater  sources.  The  average  daily  use 
was  about  190  million  gallons,  a  23%  increase  over 
1957-59  and  30%  over  1951-53.  The  average  daily 
per  capita  use  was  86.5  gallons.  The  per  capita  use 
shows  a  wide  range  among  communities.  In  general 
the  larger  the  city  or  town,  the  larger  the  per  capita 
use.  Industrial  water  use  in  1968-69  increased 
about  32%  over  1957-59,  a  larger  increase  than  for 
public  supplies.  The  average  daily  use  was  nearly 
423  million  gallons,  of  which  about  328  million  gal- 
lons was  self  supplied;  the  remainder  was  supplied 
by  public  water  systems.  (Woodard-USGS) 
W71-13829 


PROVIDING  REASONABLE  WATER  SERVICE, 

A.  Wolman. 

In:  Water,  Health  ahd  Society,  Indiana  University 

Press,  1969,p  133-142.  6  ref. 

Descriptors:  'Water  demand,  'Planning,  'Future 
planning  (Projected),  'Decision  making,  Reviews, 
Financing,  Administration. 
Identifiers:  Water  service,  Adequate  criteria. 

Reasonable  water  service  must  take  into  considera- 
tion the  consumers'  water  demands  for  all  modern 
water-using  devices,  including  the  growing  demand 
for  water  for  gardening  purposes.  The  article  out- 
lines six  stages  in  the  development  of  a  more 
reasonable  water  service  for  the  consumer.  ( I ) 
Maintenance  of  continuing  technical  review  - 
Water  uses,  water  sources,  water  distribution,  and 
financial  aspects  of  water  service  must  be  con- 
stantly reviewed  and  maintained.  (2)  Development 
of  criteria  of  adequacy  -  There  are  no  quantitative 
criteria  of  adequate  and  reasonable  water  service. 
(3)  Development  of  public  relations  programs  - 
Public  relations  are  essential  to  the  relationship 
between  the  consumers  and  the  water  works  offi- 
cials. (4)  Reconciliation  of  costs  and  income  -  (5) 
Provision  for  machinery  for  action  in  metropolitan 
areas  -  One  of  the  greatest  omissions  of  the  water 
works  industry  is  the  failure  to  provide  early  and 


promptly  enough  for  the  machinery  for  engine) 
ing,  administering,  and  financing  water  wor 
development  Without  this  machinery,  it  is  diffici 
to  meet  the  needs  of  great  shifts  in  population  ( 
Reexamination  of  improvement  financing  -  M< 
methods  of  financing  water  works  which  are  nc 
favored  are  restrictive  in  nature  They  do  not  all< 
for  realistic  planning,  prompt  action,  and  financir 
(Strachan-Chicago) 
W71-13888 


SOME  FACTORS  INFLUENCING  FAMILY  E 
PENDITURES  FOR  OUTDOOR  RECREATION 

Kentucky  Univ.,  Lexington.  Dept    of  Agricultui 

Economics,  and  First  City  Bank  and  Trust  C 

Hopkinsville,  Ky. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-I3953 


PROGRAM  BUDGETING  AND  UNCERTAINT 
A  CASE  STUDY  IN  ESTIMATING  CONSTRU 
TION  COSTS  OF  WATER  RESOURCE  PR 
JECTS, 

Stanford  Univ.,  Calif.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  06C. 
W71-13956 


SYSTEMS  ENGINEERING  FOR  URBAN  UTII 
TIES, 

Parsons,  Brinckerhoff,  Ouade,  and  Douglas,  N 

York.  Advanced  Technology  Div. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-13975 

6E.  Water  Law  and  Institutions 


MARINE  TOILETS. 

Kentucky    Rev.    Stat.    Ann.    sees.    235.410    tr 
235.420(Supp.  1971). 

Descriptors:  'Kentucky,  'Water  pollution  contr 
'Waste  disposal,  'Vessels,  Water  pollution,  Wa 
pollution  sources.  Water  quality  control,  Wa 
pollution  effects,  Sewage  disposal.  Sewage  tre 
ment,  Sewage  effluents.  Waste  water  dispos 
Treatment  facilities,  Ships,  Boats,  Wastes,  Regu 
tion,  Administration,  Administrative  agenci 
Legislation,  Legal  aspects. 
Identifiers:  'Marine  toilets. 

The  discharge  into  water  of  sewage  or  industi 
wastes  from  any  vessel  shall  be  prohibited,  unl 
specially  authorized  by  the  Kentucky  Water  Pol 
tion  Control  Commission.   Sewage   disposal  fn 
holding  tanks  on  vessels  is  prohibited.  Motor  bo 
with  marine  toilet  facilities  must  be  equipped  w 
water  pollution  control  devices.  Such  devices  m 
be  holding  tanks,  incinerators,  or  devices  with 
fluent  discharges.  Specifications;  are  provided 
the   various  water  pollution   control   devices, 
control  devices  approved  for  use  shall  be  ma 
tained    in    satisfactory    working    condition    at 
times.  The  Commission  shall,  upon  request,  furn 
interested  persons  a  list  of  the  approved  types 
water  pollution  control  devices  currently  availal 
and  acceptable  for  use  on  motorboats.  The  Co 
mission  may  issue  necessary  regulations  and  i 
forcemeat  standards.  (Smiljanich-Florida) 
W71-13128 


LITTER  CONTROL  ACT. 

Public  Laws  of  Maine,  1971,  ch  405,  sees  22 
thru  227 1 ,  Maine  Legislative  Service,  (1971). 

Descriptors:  'Maine,  'Environmental  sanitatii 
'Waste  disposal,  'Regulation,  Legal  aspet 
Legislation,  Local  governments.  Public  heal 
Wastes,  Pollution  abatement,  Domestic  wast 
Recreation  wastes,  Pollutants,  Water  polluti 
sources,  Water  pollution,  Garbage  dumps,  Lai 
fills,  Waste  dumps. 
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WATER  RESOURCES  PLANNING— Field  06 
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Due  to  the  failure  of  government,  business,  and  the 
public  to  accept,  plan  for,  and  accomplish  effective 
litter  control,  the  legislature  enacted  the  Maine 
Litter  Control  Act  to  insure  the  enjoyment  of  a 
clean  and  healthful  environment  and  to  prevent 
public  health  hazards.  Littering  from  vehicles, 
watercraft,  or  in  any  other  manner  is  prohibited  un- 
less the  property  to  be  littered  is  designated  by  the 
state  for  refuse  disposal  or  the  litter  is  deposited  in 
i  proper  receptacle.  Other  provisions:  ( 1 )  prohibit 
spillage  from  vehicles  or  trailers,  (2)  designate  en- 
forcement responsibilities,  (3)  require  persons 
lerving  the  public  to  provide  trash  receptacles,  and 
4)  establish  maintenance  responsibilities  for  trash 
eceptacles.  Violation  of  any  of  the  sections  con- 
tinues a  misdemeanor,  but  each  section  has  differ- 
ng  penalties.  Among  the  types  of  penalties 
luthorized  are:  (1)  a  maximum  fine  of  $100,  (2) 
equiring  the  offender  to  remove  all  trash  from  a 
lesignated  area,  (3)  suspension  of  driver's  license 
or  thirty  days,  and  (4)  additional  points  under  the 
Iriver's  license  point  system.  Municipalities  may 
dopt  more  stringent  regulations,  but  any  less 
estrictive  ordinances  are  void.  (Gallagher-Florida) 
V71-13134 


VATERCRAFT   POLLUTION   CONTROL   ACT 
>F  1970. 

Michigan  Comp.  Laws  Ann.  sees.  323.331  thru 
23.342  (Supp.  1971). 

tescriptors:  *Michigan,  *Boating  regulations, 
Sewage  effluents,  Treatment  facilities,  Legisla- 
on,  Water  law,  Legal  aspects,  Marinas,  Boats,  En- 
ironmental  sanitation,  Environmental  engineer- 
ig,  Pumping,  Incineration,  Odor,  Ultimate 
isposal,  Water  pollution  effects,  Recreation, 
rater  pollution  sources,  Wastes,  Oil,  Oil  wastes, 
ispection,  Jurisdiction,  Waste  disposal,  Water  pol- 
ition  control, 
lenhfiers:  "Marine  toilets,  "Holding  tanks. 

person  shall  not  discharge  into  the  waters  of  this 
ate  any  litter,  sewage,  oil,  or  other  liquid  or  solid 
laterials  which  render  the  water  unsightly,  nox- 
>us,  or  otherwise  unwholesome  so  as  to  be  detri- 
ental  to  the  public  health  or  welfare  or  to  the  en- 
yment  of  the  water  for  recreational  purposes.  It  is 
ilawful  to  discharge  garbage,  litter,  sewage,  or  oil 
om  a  watercraft  used  for  pleasure  or  engaged  in 
immerce  on  the  waters  of  the  state.  A  marine 
Met  shall  not  be  used  unless  it  is  equipped  with 
ther  a  holding  tank  or  an  incinerating  device 
Wch  will  reduce  all  sewage  on  the  watercraft  to 
h.  Certain  marinas  must  provide  pumping  facili- 
:s  for  pumping  out  marine  toilet  holding  tanks. 
il  and  oily  wastes  shall  not  be  discharged  from 
itercraft  if  they  threaten  to  pollute  or  contribute 

the  pollution  of  waters  or  adjoining  shorelines  or 
aches.  All  watercraft  are  subject  to  inspection  to 
termine  compliance  with  these  requirements. 
le  establishment  of  requirements  for  the 
scharge  of  sewage,  litter,  and  oil  from  any  water- 
aft  is  reserved  to  the  state.  (Johnson-Florida) 
71-13148 


ATER  RESOURCES  COMMISSION. 

ichigan  Comp  Laws  Ann  sees  323.1  thru  323.13 
967),  as  amended,  (Supp  1971). 

scriptors:  "Michigan,  "Water  pollution  control, 
/ater  resources  development,  *Waste  water 
Dilution),  Legal  aspects,  Water  law,  Water  pollu- 
n,  Water  quality.  Water  quality  control,  Water 
ources,  Administrative  agencies,  Administrative 
=isions,  Regulation,  Standards,  Permits,  Waste 
posal,  Waste  water  disposal,  Waste  water  treat- 
ing Waste  treatment,  Stream  beds,  Streams, 
eamflow,  Flood  plains,  Sewage,  Sewage 
posal. 

water  Resources  Commission  is  herein  created 
1  its  organization,  powers,  and  duties  set  forth. 
e  Commission  may  bring  actions  to  enforce  laws 
iting  to  water  pollution  and  the  obstruction  of 
adways.  The  Attorney  General  may  prosecute 
minal  cases  arising  under  the  Act.  The  Commis- 


sion has  the  right  to  enter  private  property  and  in- 
vestigate pollution  conditions.  The  Commission 
shall  establish  pollution  standards  and  may  deter- 
mine the  volume  of  water  flowing  in  streams;  it 
shall  also  have  the  power  to  make  regulations 
restricting  pollution.  No  one  shall  occupy  a  flood 
plain,  stream  bed,  or  channel  without  a  permit.  It  is 
unlawful  to  discharge  injurious  substances  into 
water,  and  such  a  discharge  is  prima  facie  evidence 
of  a  violation.  Personnel  operating  waste  treatment 
facilities  must  be  examined  and  certified.  Waste 
discharge  reports  are  required.  Hearing  and  notice 
procedures  are  set  forth.  Aggrieved  persons  may 
petition  the  Commission  for  a  hearing.  Agents  of 
the  Commission  may  enforce  the  Act  and  make 
criminal  complaint  against  violators.  Penalties  are 
specified  for  violation  of  either  the  Act  or  Commis- 
sion orders.  Certain  exceptions  are  set  forth.  Sur- 
veillance fees  shall  be  paid  by  those,  excluding  mu- 
nicipalities, who  discharge  waterborne  waste  into 
state  waters.  (Robinson-Florida) 
W71-13155 


THE  LAND  AND  WATER  CONSERVATION 
AND  RECLAMATION  ACT. 

Pennsylvania  Stat  Ann  Sees  5101  thru  5121  (Supp 
1971).  KF 

Descriptors:  "Pennsylvania,  "Government  finance, 
"Mine  wastes,  "Water  pollution  control,  Sewage 
treatment,  Water  pollution,  Water  pollution  treat- 
ment, Water  pollution  sources,  Pollution  abate- 
ment, Treatment  facilities,  Coal  mine  wastes,  Mine 
drainage,  Waste  dumps,  Municipal  wastes,  Waste 
disposal,  Waste  treatment,  Loans,  Financing,  In- 
terest, State  governments,  Legislation,  Legal 
aspects,  Land  reclamation,  Reclamation. 

Pursuant  to  a  constitutional  amendment  authoriz- 
ing the  creation  of  a  Land  and  Water  Conservation 
and  Reclamation  Fund,  provisions  are  herin  made 
for  the  adoption  of  such  a  fund.  Specific  criteria  are 
detailed  for  the  financing  of  bonds,  interest  rates, 
and  other  matters.  Money  received  from  the  is- 
suance of  bonds  is  herein  allocated.  The  Depart- 
ment of  Mines  and  Mineral  Industries  is  alloted 
money  to  be  used  for  the  prevention,  control,  and 
elimination  of  stream  pollution  from  mine 
drainage.  The  Department  is  given  the  authority  to 
enter  lands  to  combat  stream  pollution  where  an 
emergency  situation  exists.  The  Department  shall 
also  have  the  authority  to  construct  and  operate 
facilities  for  the  control  and  treatment  of  water  pol- 
lution resulting  from  mine  drainage.  The  Depart- 
ment may  allow  coal  mine  operators  to  discharge 
mine  drainage  into  such  facilities,  for  a  proper  fee. 
The  Department  of  Health  is  alloted  money  to  be 
used  for  the  construction  and  improvement  of  mu- 
nicipal sewage  treatment  plants.  The  Sanitary 
Water  Board  is  empowered  to  adopt  such  rules  and 
regulations  as  are  necessary  to  implement  the 
awarding  of  construction  grants  to  political  subdivi- 
sions of  municipal  authorities.  (Smiljanich-Florida) 
W71-13160 


A  CITIZEN  PANEL  FOR  ATLANTA  AREA  STU- 
DHES:  FD2LD  EXPERIMENTATION  AND 
METHODOLOGICAL  SUBSTUDIES, 

Georgia   Inst,   of  Tech.,   Atlanta.   Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-13166 


WATERWORKS  AND  SEWAGE  DISPOSAL. 

Michigan  Comp  Laws  Ann  sees  325.201  thru 
325.214(1967). 

Descriptors:  "Michigan,  "Sewage  disposal,  "Water 
treatment,  "Treatment  facilities,  Water  pollution, 
Water  pollution  sources,  Water  pollution  treat- 
ment, Pollution  abatement,  Sewage  treatment. 
Waste  treatment,  Ultimate  disposal,  Waste 
disposal,  Water  purification,  Public  health,  Water 
supply,  Administration,  Regulation,  Personnel, 
Management,  Legislation,  Legal  aspects,  Permits. 


The  state  health  commissioner  is  given  supervisory 
authority  over  all  sewage  treatment  and  water 
supply  facilities.  The  commissioner  may  make  and 
enforce  necessary  rules  and  regulations  and  shall 
classify  water  and  sewage  treatment  plants  and 
issue  certificates  to  qualified  individuals  to  operate 
such  facilities.  Every  included  water  or  sewage 
treatment  plant  shall  be  under  the  supervision  of  a 
properly  certified  operator.  The  commissioner  may 
require  cleansing  of  portions  of  such  systems  and 
make  structural  changes  necessary  to  produce 
proper  operation.  All  operators  of  water  and 
sewage  treatment  plants  shall  file  with  the  commis- 
sioner the  plans  ana  specifications  of  such  systems. 
Before  commencing  the  construction  of  any  treat- 
ment facility  the  operator  shall  submit  the  con- 
struction plans  to  the  commissioner,  who  upon  ap- 
proval shall  issue  a  permit  for  construction.  It  shall 
be  unlawful  to  construct  any  facility  until  a  valid 
permit  has  been  secured.  Provision  is  made  for  in- 
spection of  the  operation  of  any  treatment  facility. 
If  any  facility  is  polluting  water  supplies  or  if  any 
sewage  treatment  facility  is  unlawfully  polluting 
state  water  resources,  the  commissioner  may  order 
such  facility  closed.  Penalties  are  prescribed  for 
violations  of  the  act.  (Smiljanich-Florida) 
W71-13177 


OIL  POLLUTION  LIABUJTY  AND  FINANCIAL 
RESPONSIBILITY. 

Senate,  Washington,  D.C.  Committee  on  Public 

Works. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13193 


WATER    POLLUTION    CONTROL    LEGISLA- 
TION-PART I. 

Senate,  Washington,  D.C.  Subcommittee  on  Air 

and  Water  Pollution. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13194 


WATER  RESOURCE  MANAGEMENT  IN  THE 
UPPER  POTOMAC  BASIN. 

Interstate    Commission    on    the    Potomac    River 

Basin,  Harrisonburg,  Va. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13195 


REGULATIONS         AND         REQUHtEMENTS 

(DISCHARGE  OF  WASTES). 

Virginia  State  Water  Control  Board,  Richmond. 

Regulations  and  Requirements,  June  1970.  1  p. 

Descriptors:  "Virginia,  "Water  pollution  control, 
"Sewage  disposal,  "Treatment  facilities,  State 
governments,  State  jurisdiction,  Pollution  abate- 
ment, Regulation,  Administration,  Local  govern- 
ments. Water  pollution,  Water  pollution  sources, 
Administrative  agencies,  Legal  aspects,  Water 
quality  control,  Wastes,  Industrial  wastes,  Waste 
treatment,  Sewage  treatment,  Supervisory  control 
(Power). 

Every  owner  discharging  untreated  sewage  into  the 
waters  of  Virginia  shall  proceed  immediately  with 
the  development  of  a  program  to  reduce  the  pollu- 
tion caused  by  the  discharge  of  such  sewage.  This 
program  must  include  the  preparation  of  plans  for 
such  treatment  plants  and  facilities  as  may  be 
necessary.  Owners  issued  a  certificate  to  continue 
discharging  industrial  wastes  shall  proceed  im- 
mediately with  the  development  of  such  a  program 
and  submit  periodic  progress  reports  to  the  Water 
Control  Board.  The  Board  may  not,  however,  issue 
certificates  for  sewage  treatment  facilities  in  any  lo- 
cality where  the  political  subdivision  has  not  ap- 
proved such  a  facility.  The  Board  must  be  im- 
mediately notified  by  any  certificate  holder  in  the 
event  of  any  unusual  or  extraordinary  discharge  of 
wastes.  An  operator  of  a  sewage  treatment  system 
servicing  more  than  400  persons,  actually  discharg- 
ing untreated  or  inadequately  treated  sewage,  and 
not  engaged  in  a  pollution  abatement  program  shall 
not  improve  or  build  new  treatment  facilities  unless 


133 


Field  06— WATER  RESOURCES  PLANNING 
Group  6E  — Water  Law  and  Institutions 


such  owner  applies  for  and  receives  the  express 
authorization  of  the  Board.  Nothing  herein  limits 
the  Board's  control  over  systems  serving  less  than 
400  persons.  (Horwitz-Florida) 
W71-13196 


ELEMENTS  OF  LIABILITY. 

American  Law  Inst. 

Restatement  of  Torts,  Interference  with  Use  of 
Land  sees.  822  thru  832  ( 1939). 

Descriptors:  'Pollution  abatement,  'Remedies, 
'Relative  rights,  'Reasonable  use,  Competing  uses, 
Judicial  decisions,  Air  pollution,  Water  pollution, 
Riparian  rights,  Water  rights,  Waste  disposal,  Land 
use,  Land  tenure.  Water  utilization,  Public  health, 
Public  rights,  Water  pollution  effects,  Water  pollu- 
tion sources,  Real  property,  Legal  aspects. 

Non-trespassory  invasions  of  a  person's  interest  in 
the  use  and  enjoyment  of  land  resulting  from  the 
pollution  of  surface  waters,  subterranean  waters,  or 
waters  in  watercourses  and  lakes  are  governed  by 
the  general  rules  herein  detailed.  Nontrespassory 
invasions  of  a  person's  interest  in  the  use  and  enjoy- 
ment of  land  resulting  from  another's  interference 
with  the  flow  of  surface  water  are  also  encom- 
pasoed  by  the  rules  herein  detailed.  Definitions  and 
illustrations  of  the  rules  herein  stated  are  provided. 
The  general  rule  is  that  an  actor  is  liable  for  a  non- 
trespassory invasion  of  another's  interest  in  the 
private  use  and  enjoyment  of  land  if:  ( 1 )  the  other 
has  property  rights  and  privileges  in  respect  to  the 
use  and  enjoyment  interfered  with;  (2)  the  invasion 
is  substantial;  (3)  the  actor's  conduct  is  the  legal 
cause  of  the  invasion;  and  (4)  the  invasion  is  either 
intentional  or  unintentional  and  actionable  under 
the  rules  governing  liability  for  negligent,  reckless, 
or  ultra-hazardous  conduct.  Other  sections  deal 
with  the  unreasonableness  of  invasions,  the  utility 
of  such  conduct,  and  a  balancing  of  resulting  harm 
and  benefit.  (Horwitz-Florida) 
W71-13197 


SEWAGE  AND  INDUSTRIAL  WASTE  TREAT- 
MENT REQUIREMENTS  AND  EFFLUENT 
CRITERIA. 

Illinois  Dept.  of  Public  Health,  Springfield.  Sanitary 
Water  Board. 

Technical  Release  20-22,  Div.  of  Sanitary  En- 
gineering, (rev.  April,  1968).  lOp,  4  tab. 

Descriptors:  'Illinois,  'Industrial  wastes,  'Mu- 
nicipal wastes,  'Standards,  'Water  quality  control, 
Water  pollution  control,  Waste  water  treatment, 
Administrative  agencies,  Administrative  decisions, 
Regulation,  Legal  aspects,  Permits,  Water  pollu- 
tion, Water  quality,  Pollution  abatement,  Environ- 
mental sanitation,  State  governments,  Water 
resources,  Waste  water  (Pollution),  Waste  water 
disposal,  Waste  treatment,  Waste  disposal, 
Domestic  wastes,  Treatment  facilities. 

All  industrial  facilities  for  the  treatment  of  deox- 
ygenating  waste  shall  provide  at  least  secondary 
biological  treatment,  or  advanced  waste  treatment 
as  herein  provided.  Required  treatment  facilities 
for  non-municipal  sewage  or  domestic  wastes  are 
enumerated.  Maximum  allowable  chemical  con- 
centrations after  municipal  sewage  treatment  are 
listed.  Storage  facilities  for  pollutants  shall  be 
located  so  as  to  minimize  any  spillage  which  might 
result  in  water  pollution.  Definitions  and  require- 
ments are  set  forth  for  secondary,  tertiary,  and  ad- 
vanced treatment  facilities.  A  permit  is  required  for 
the  construction  or  use  of  any  new  or  expanded 
sewage  works  or  any  new  outlet  for  the  discharge  of 
wastes  into  the  waters  of  Illinois.  Requirements  for 
obtaining  such  permits  are  detailed.  Further 
requirements  for  the  treatment  of  industrial  residue 
and  sewage  and  domestic  wastes  are  set  forth.  A  list 
of  the  maximum  acceptable  concentration  of 
chemicals  in  municipal  sewage  treatment  plants  is 
provided  (Robinson-Florida) 
W71    13198 


MERCURY  REGULATIONS. 

Illinois  Pollution  Control  Board,  Springfield. 

Regulation  R70-5,  March  1971.  3  p. 

Descriptors:  'Illinois,  'Water  quality  control, 
'Water  pollution  control,  'Water  pollution  effects, 
Administrative  agencies,  pollution  abatement, 
Standards,  State  governments,  State  jurisdiction, 
Water  pollution,  Water  quality,  Water  pollution 
sources,  Water  pollution  treatment,  Water  policy. 
Waste  disposal,  Legal  aspects,  Public  health,  Indus- 
trial wastes,  Metals,  Waste  treatment,  Waste 
identification. 

The  dangerous  nature  of  mercury  pollution 
requires  specific  regulation.  The  water  quality  stan- 
dards for  all  Illinois  waters  are  herein  amended  to 
provide  that  the  concentration  of  mercury  or  its 
compounds  shall  not  exceed  0.0005  mg/l  at  any 
time.  No  effluent  discharged  into  state  waters  or 
any  public  sewer  system  shall  include  mercury  in 
excess  of  0.0005  mg/l  at  any  time.  A  reporting 
requirement  is  established  for  every  person  who 
utilizes  in  excess  of  1 5  pounds  of  mercury  per  year 
or  discharges  mercury  into  the  water  or  any  sewer 
system.  All  reports  must  include:  the  nature  of  the 
enterprise,  the  type  and  quantity  of  mercury 
products  and  derivatives,  the  annual  total  pounds 
of  mercury  discharged,  and  the  measures  proposed 
to  reduce  such  discharges.  Exemptions  are  pro- 
vided in  certain  cases  where  the  discharge  is  less 
than  5  pounds  per  year.  Medicinal  or  therapeutic 
uses  of  mercury  are  also  exempted  where  the 
discharge  is  less  than  1/2  pound  per  year,  is  made 
into  a  public  sewer  system,  and  does  not  cause  the 
sewage  treatment  plant  to  exceed  standards 
established  for  mercury.  (Horwitz-Florida) 
W71-13199 


WATER  QUALITY  STANDARDS:  INTRASTATE 
WATERS  EXCLUSIVE  OF  INTERSTATE 
WATERS. 

Illinois  Sanitary  Water  Board,  Springfield. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-13200 


POLLUTION:  AN  INTERNATIONAL  PROBLEM 
NEEDING  INTERNATIONAL  SOLUTION, 

Supreme  Court,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13201 


REPORT  ON  THE  FRAMEWORK  STUDY. 

Nebraska  Soil  and  Water  Conservation  Commis- 
sion, Lincoln. 

State  Water  Plan,  Publication  No  101,  May  1971. 
268  p,  78  fig,  58  photo,  89  tab. 

Descriptors:  'Nebraska,  'Water  resources 
development,  'Planning,  'Water  management 
(Applied),  Water  resources,  Financing,  Cities, 
River  basin  development,  Water  conservation, 
Inter-basin  transfers,  Water  quality  control.  Water 
pollution,  Water  pollution  control,  Industrial 
wastes,  Domestic  wastes,  Watershed  management, 
Non-structural  alternatives,  State  governments, 
Administrative  agencies,  Water  supply,  Environ- 
ment, Recreation,  Fish,  Wildlife. 

The  Framework  Study  for  the  Nebraska  State 
Water  Plan  is  designed  to  provide  efficient 
development  and  management  of  Nebraska's  water 
and  related  land  resources.  This  report  on  the 
Framework  Study  describes  the  Plan,  its  objectives, 
the  organization  of  planning  groups,  and  the  imple- 
mentation of  the  Plan.  Next,  Nebraska  is  described 
in  detail,  including  its  physical  features,  natural 
resources,  populace,  economy,  and  environmental 
relationships.  Existing  water  resources  develop- 
ment and  problems  and  future  needs  and  opportu- 
nities are  considered;  pollution  problems  of  mu- 
nicipalities and  industries,  domestic  water  supplies, 
irrigation,  water  quality  control,  fish  and  wildlife, 
navigation,  drainage,  environmental  quality,  out- 
door   recreation,    and    electric     power    are    all 


discussed.  A  general  description  it  provided  of  I 
problems,  needs,  and  basic  framework  deveU 
ment  of  thirteen  river  basins  in  Nebraska  One  » 
tion  of  the  report  gives  concepts  for  mterba 
water  transfer,  listing  areas  needing  more  wa 
and  describing  various  transfer  schemes  Discum 
with  respect  to  considerations  related  to  full 
development  are:  (I)  proper  plans,  (2)  fundi 
(3)  institutional  consideration,  and  (4;  concert 
action.  The  report  is  ended  with  conclusions  i 
recommendations.  (Hart-Florida) 
W71-I3202 


UNILATERAL      AND      MULTILATERAL     / 
PROACHES  TO  ENVIRONMENT, 

PROBLEMS, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-I3203 


INTERNATIONAL  LAW  AND  POLLUTION  I 
INTERNATIONAL  RIVERS  AND  LAKES, 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-13204 


THE  FREEDOM  OF  THE  SEAS:  A  LICENSE  1 
POLLUTE, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13205 


INTERNATIONAL    CONVENTION     FOR    Tl 

PREVENTION  OF  POLLUTION  OF  THE  SI 

BY     OIL,     1954,     BETWEEN     THE     UNITI 

STATES  OF  AMERICA  AND  OTHER  COVER 

MENTS. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13206 


AMENDMENTS  TO  THE  INTERNATIONj 
CONVENTION  FOR  THE  PREVENTION  ( 
THE  POLLUTION  OF  THE  SEA  BY  OIL. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13207 


FINAL  ACT  OF  THE  INTERNATIONAL  LEG/ 
CONFERENCE  ON  MARINE  POLLUTK 
DAMAGE. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13208 


INTERNATIONAL    CONVENTION    RELATN 
TO  INTERVENTION  ON  THE  HIGH  SEAS 
CASES  OF  OIL  POLLUTION  CASUALTIES. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-13209 


INTERNATIONAL    CONVENTION    ON    CIV 
LIABILITY  FOR  OIL  POLLUTION  DAMAGE. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13210 


THE       EXISTING       STATUS       OF       WATI 
MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  06A. 
W71-I3211 


SUPERVISION  OF  OIL,  GAS,  AND  NATUR/ 
DRY  GAS  WELLS. 

Michigan  Comp  Laws  Ann  sees  319.1  thru  319 
319.18a,  319.18b,  319.51  thru  319.54,  319.58  th 
3 1 9.62a  (1967),  as  amended,  (Supp  1971). 

Descriptors:  'Water  pollution  control,  'Michiga 
♦Oil  wells,  'Well  regulation,  'Water  pollutii 
sources,  Legislation,  Legal  aspects,  State  gover 
ments,  Administrative  agencies,  Regulation,  Wei 
Groundwater,  Subsurface  waters.  Mineral  watei 
Brines,  Drilling,  Water  pollution,  Water  suppl 
Natural  gas,  Fresh  water.  Aquatic  life,  Oil  industr 
Oil  fields. 


134 


WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions— Group  6E 


l  supervisor  of  wells  position,  a  supervisor  of  natu- 
tl  dry  gas  wells  position,  and  the  regulation  of 
taste  in  both  the  oil  and  gas  industries  and  the 
atural  dry  gas  industry  is  herein  provided  for.  The 
jpervisor  of  wells  is  supplemented  with  an  adviso- 
1  board  and  an  appeal  board.  The  first  of  two  acts 
eals  with  the  conservation  of  oil  and  gas  and  pro- 
ides  for  the  prevention  of  waste  in  production, 
nder  this  Act,  waste  encompasses  unreasonable 
image  to  underground  fresh  or  mineral  waters; 
itural  brines;  other  mineral  deposits;  the  surface; 
tils;  animal,  fish,  or  aquatic  life;  and  property.  The 
ipervisor  of  wells  is  specifically  empowered  to 
event  pollution,  damage,  or  the  destruction  of 
esh  water  supplies.  The  supervisor  of  natural  dry 
is  wells  has  the  duty  of  overseeing  the  general 
leration  of  such  wells  in  order  to  prevent  damage 
fresh,  brine,  or  mineral  water.  He  also  supervises 
e  plugging  of  abandoned  wells  in  order  to  prevent 
e  escape  of  water  from  one  strata  to  another.  Per- 
it  requirements,  record  keeping  requirements, 
d  penalty  provisions  are  set  forth.  (Johnson- 
orida) 
71-13214 


IORELANOS  PROTECTION  AND  MANAGE- 
KNT  ACT  OF  1970. 

ichigan  Comp.  Laws  Ann.  sees.  281.631  thru 
1.645  (Supp.  1971). 

scriptors:  'Michigan,  *Shore  protection,  *Ero- 
n  control,  'Land  use,  Legislation,  Regulation, 
Iministrative  agencies,  State  governments,  Local 
vernments,  Legal  aspects,  Water  law,  Planning, 
ning,  Fish,  Wildlife,  Environment,  Environmen- 
engineering,  Erosion,  Land  management,  Beach 
>sion,  Shores,  Lake  shores,  Wildlife  habitats, 
ng-term  planning,  Marshes,  Fish  conservation. 

e  Water  Resources  Commission  shall  make  an 
rironmental  study  of  shoreland  to  determine  en- 
anmental  areas,  marsh  areas,  and  fish  and  wil- 
re  habitat  areas.  A  high  risk  area  is  an  area  sub- 
t  to  erosion,  and  the  Commission  shall  deter- 
le  if  such  an  area  should  be  regulated  or  whether 
tain  methods  should  be  utilized  to  prevent  pro- 
ty  loss.  An  environmental  area  is  an  area  neces- 
1  for  the  preservation  and  maintenance  of  fish 
I  wildlife.  The  Act  grants  local  governments 
ee  years  to  zone  any  shoreland  or  land  within 
ir  jurisdiction.  Any  zoning  ordinance  regulating 
igh  risk  or  environmental  area  must  be  approved 
the  Commission.  The  Commission  is  authorized 
promulgate  regulations  for  high  risk  and  en- 
inmental  areas.  It  may  enforce  such  orders  in 
rt.  A  plan  for  the  use  and  management  of  shore - 
i  is  to  be  prepared  by  the  Commission.  The 
nmission  must  hold  public  hearings  on  the  plan. 
>  plan  shall  include  an  inventory  of  the  physical 
man-influenced  shoreline  features,  existing 
lagement  plans,  problems  involved  with  shore- 
I  management,  and  recommendations  for  future 
and  management.  Moneys  and  grants  may  be 
iived  for  the  purpose  of  research,  planning,  or 
management  of  shoreland.  (Johnson-Florida) 
1-13221 


IIID  INDUSTRIAL  WASTES. 

higan  Comp.  Laws  Ann.  sees.  323.271  thru 
280(Supp.  1971). 

criptors:  *Michigan,  'Industrial  wastes, 
|uid  wastes,  *Waste  disposal,  Water  pollution, 
er  pollution  sources.  Pollution  abatement, 
er  quality  control,  Industries,  Permits,  Regula- 
■  Administration,  Transportation,  Waste 
ps.  Pollutants,  Wastes,  Effluents,  Sewage  treat- 
t,  Industrial  production,  Waste  water  (Pollu- 
),  Ultimate  disposal,  Legislation,  Legal  aspects. 

business  removing  liquid  industrial  wastes 
the  premises  of  another  shall  obtain  a  license 
the  water  resources  commission.  A  surety 
j  covering  the  period  of  the  license  shall  also  be 
med  to  indemnify  the  commission  for  the 
Ement  of  water  pollution  resulting  from  im- 
er  disposal  of  industrial  wastes  by  the  licensee, 
ifications  for  the  license  are  set  forth.  It  shall 


be  unlawful  for  any  person  to  remove  liquid  indus- 
trial wastes  from  the  premises  of  another  without  a 
proper  license  and  bond.  All  vehicles  used  to  trans- 
port liquid  industrial  wastes  shall  carry  a  license  by 
the  commission  for  inspection  by  its  representative 
or  law  enforcement  agent.  Such  license  shall  issue 
yearly  upon  satisfaction  of  the  commission  that  the 
vehicle  and  equipment  is  proper  and  adequate  for 
the  purpose.  Any  container  of  industrial  wastes 
shall  be  kept  tightly  closed  in  transit.  A  record  shall 
be  made  of  all  trips  of  the  vehicle  and  the  point  and 
method  of  disposal.  The  commission  may  order 
abatement  of  any  pollution  resulting  from  disposal 
of  the  waste  and  may,  after  proper  hearing,  revoke 
the  violator's  license.  Criminal  penalties  are  pro- 
vided for  violations  of  the  act.  (Smiljanich-Florida) 
W71-13222 


SEWAGE  DISPOSAL  AND  WATER  SUPPLY. 

Michigan  Comp.  Laws  Ann.  sees.  323.151  thru 
323.162(1967). 

Descriptors:  'Michigan,  'Treatment  facilities, 
•Water  supply,  'Financing,  Sewage  disposal, 
Sewage  treatment,  Public  health,  Government 
finance,  Federal  government,  State  governments, 
Local  governments,  Administrative  agencies, 
Grants,  Legislation,  Legal  aspects. 

The  water  resources  commission  shall  be  em- 
powered to:  (1)  encourage  the  organization  of 
sewage  disposal  and  water  supply  districts,  (2) 
enter  into  contracts  with  governmental  units  in 
matters  concerning  water  supply  and  sewage 
disposal  systems,  (3)  act  as  the  fiscal  agent  to  make 
funds  available  for  construction  of  these  systems, 
and  (4)  coordinate  its  functions  with  related  agen- 
cies in  accomplishing  the  purposes  of  this  Act.  Any 
two  or  more  municipalities  may  request  the  or- 
ganization of  a  sewage  disposal  or  water  supply  dis- 
trict. If  the  commission,  after  a  hearing,  shall  deter- 
mine a  need  in  the  interest  of  public  health,  it  shall 
organize  a  referendum  to  determine  whether  a 
majority  of  the  electors  desire  the  district.  Upon  a 
favorable  referendum,  the  commission  shall  en- 
courage the  municipalities  to  incorporate  the 
authority  for  the  purpose  of  operating  the  system. 
Provisions  for  the  district's  permanent  governing 
body  are  enumerated.  The  district  is  authorized  to: 
(1)  build  the  systems,  (2)  investigate  new  water 
supply  sources,  (3)  investigate  sewage  disposal 
facilities,  (4)  acquire  property,  and  (5)  accept  state 
and  federal  funds.  Additional  provisions  for  con- 
struction and  financing  are  enumerated.  (Shelnut- 
Florida) 
W71-13223 


WATER  POLLUTION. 

Michigan  Comp.  Laws  Ann.  sees.  323.101  thru 
323.103  (1967). 

Descriptors:  'Michigan,  'Pollution  abatement, 
•Treatment  facilities,  'Financing,  Sewage  treat- 
ment, Water  pollution,  Pollution  abatement,  Indus- 
trial wastes,  Government  finance,  Public  health, 
State  governments,  Federal  government.  Grants, 
Legislation,  Legal  aspects 

Any  public  corporation  is  authorized  to  accept 
grants  or  other  aid  which  the  federal  government 
may  authorize  for  distribution  to  the  several  states 
for  the  construction  of  public  improvements,  the 
purpose  of  which  is  to  aid  in  the  prevention  or 
abatement  of  water  pollution.  Additionally,  any 
public  corporation  is  authorized  to  accept  con- 
tributions from  industries  for  the  purpose  of  aiding 
in  the  prevention  or  abatement  of  water  pollution 
and  to  enter  into  contracts  with  industrial  establish- 
ments concerning:  (1)  the  collection,  treatment 
and  disposal  of  sewage  and  industrial  wastes;  (2) 
the  use  by  any  public  corporation  of  sewage  collec- 
tion, treatment  and  disposal  facilities  owned  by  any 
industry;  ( 3 )  the  coordination  of  the  sewage  collec- 
tion, treatment  and  disposal  facilities  of  the  public 
corporation  with  the  facilities  of  any  industry;  and 
(4)  when  determined  by  its  governing  body  to  be  in 
the  public  interest  and  necessary  for  the  protection 


of  the  public  health,  the  operation  of  sewerage 
facilities  to  abate  water  pollution  resulting  from 
discharges  of  industrial  wastes  by  any  industrial 
establishment.  (Shelnut-Florida) 
W7I-13239 


DIVISION  OF  MINERAL  RESOURCES. 

Massachusetts  Ann.  Laws,  ch.  21,  sees.  54  thru  58 
(Supp.  1970). 

Descriptors:  'Massachusetts,  'Administrative 
agencies,  'Regulation,  'Mineral  industry,  Mining, 
Administration,  Administrative  decisions,  Permits] 
Wastes,  Waste  disposal,  Industrial  wastes,  Chemi- 
cal wastes,  Water  pollution,  Water  pollution  con- 
trol, Water  pollution  sources,  Water  quality,  Water 
quality  control,  Waste  water  disposal,  Waste  water 
(Pollution). 

The  Massachusetts  Division  of  Mineral  Resources 
shall:  (1)  license  orderly  exploration  for  mineral 
resources;  (2)  lease  exclusive  rights  for  extraction 
of  mineral  resources  discovered;  (3)  establish 
charges  and  fees  for  licenses  and  leases  to  allow  a 
fair  profit;  and  (4)  adopt  rules  and  regulations  for 
exploration  and  extraction  of  mineral  resources  to 
insure  proper  utilization  of  such  resources  con- 
sistent with  the  health,  safety,  and  welfare  of  the 
people  of  Massachusetts.  Public  notice  and  hearing 
must  be  given  before  issuing  any  license  or  lease. 
The  Division  is  authorized  to  cooperate  and  enter 
into  agreements  with  other  agencies,  states,  or  the 
federal  government.  Federal  grants  may  also  be 
received  and  expended.  Persons  exploring  for 
mineral  resources  without  a  license  may  be  fined 
and  their  equipment  confiscated.  The  water 
resources  commission  and  commissioner  of  public 
safety  shall  sit  as  a  board  to  insure  that  chemical 
and  other  hazardous  wastes  are  properly  handled 
and  disposed  of.  The  board  may  adopt  regulations 
necessary  to  protect  the  public  and  the  environ- 
ment. Regulations  shall  also  be  adopted:  ( 1 )  identi- 
fying hazardous  substances,  (2)  specifying  wastes 
handling,  (3)  specifying  waste  disposal  locations, 
(4)  establishing  reasonable  exceptions  supported 
by  competent  scientific  evidence,  and  (5)  setting 
license  and  inspection  fees.  Persons  handling  and 
disposing  of  hazardous  wastes  without  a  license  are 
subject  to  fine  and  imprisonment.  (Hart-Florida) 
W71-13240 


WATER  POLLUTION. 

Vermont  Stat  Ann  tit  18,  sees  1201  thru  1217 
(1968),  as  amended,  (Supp  1971). 

Descriptors:  'Vermont,  'Water  supply,  'Water 
pollution  control,  'Administrative  agencies.  Water 
pollution.  Water  pollution  sources,  Sewage 
disposal,  Public  health,  State  governments.  Local 
governments,  Damages,  Legislation,  Legal  aspects, 
Regulation,  Inspection,  Cultivation. 

The  state  board  of  health  shall  have  the  general 
oversight  and  care  of  waters  used  by  municipalities 
as  sources  of  water  supply.  The  board  shall  have 
authority  to  prohibit  the  use  of  water  from  any 
source  when  the  same  is  so  contaminated  that  the 
public  health  is  endangered.  The  board  may  ex- 
amine state  waters  to  ascertain  their  purity  and  fit- 
ness for  use.  Additionally,  it  may  make  rules  and 
regulations  to  prevent  water  pollution.  Provisions 
are  made  for:  ( 1 )  publication  of  orders  and  regula- 
tions, (2)  recommendation  of  proposed  legislation, 
and  (3)  operation  reports.  The  board  shall  advise 
municipalities  and  persons  from  the  standpoint  of 
public  health  concerning  the  most  appropriate 
sources  of  water  supply  and  the  best  methods  of  in- 
suring water  purity.  The  board  may  enter  any 
premises  to  learn  whether  sources  of  pollution  exist 
herein,  but  it  shall  not  prohibit  the  cultivation  of 
soil  if  human  excrement  is  not  used  thereon.  Provi- 
sions are  made  for  the  discharge  of  sewage  into 
specified  bodies  of  water.  The  powers  of  the  court 
of  chancery  and  the  imposition  of  penalties  are 
specified.  (Shelnut-Florida) 
W71-13259 
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AMORTIZATION  OF  POLLUTION  CONTROL 
FACILITIES. 

Internal  Revenue  Service,  Washington,  D.C. 

Federal  Register,  Vol  36,  No  148,  p  14183-14184 
(July  1971).  2  p. 

Descriptors:  *Regulation,  'Administrative  deci- 
sions, *Taxes,  'Treatment  facilities,  Water  pollu- 
tion, Water  pollution  control,  Water  pollution 
treatment,  Pollution  abatement,  Water  quality, 
Water  quality  control,  Non-structural  alternatives, 
Waste  treatment,  Water  treatment,  Administrative 
agencies,  Financing,  Government  finance. 

Section  1.169-4  of  the  Income  Tax  Regulations  is 
amended  to  extend  the  time  for  filing  elections  to 
amortize  certain  pollution  control  facilities.  Where 
the  return  for  the  taxable  year  in  which  the  first 
month  of  the  60  month  amortization  period  falls  is 
filed  before  November  16,  1971,  without  making 
the  election,  then  the  election  may  be  made  by 
December  31,  1 97 1 ,  by  attaching  a  statement  to  an 
amended  return  for  the  taxable  year.  If  no  state  cer- 
tifying authority  exists,  the  amended  return  may  be 
made  within  90  days  after  the  authority  is 
established.  Amended  returns  or  claims  for  refunds 
must  also  be  filed  for  other  taxable  years  within  the 
amortization  period,  and  subsequent  to  the  taxable 
year  for  which  the  election  is  made.  No  other 
method  of  election  than  that  prescribed  above  will 
be  permitted  after  May  18,  1971,  and  a  taxpayer 
not  electing  in  the  prescribed  manner  will  not  be 
entitled  to  the  deductions.  For  taxpayers  electing 
before  May  18,  1971,  the  required  statement  shall 
be  attached  to  the  return  for  the  taxable  year  in- 
cluding December  31,  1 97 1 ,  or  the  preceding  taxa- 
ble year.  (Hart-Florida) 
W71-13353 


STATE   AND    LOCAL   PRACTICES   IN   SOLID 
WASTE  MANAGEMENT, 

Virginia     Polytechnic     Inst,     and     State     Univ., 

Blacksburg.  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13362 


MERCED  DREDGING  CO  V  MERCED  COUN- 
TY (CONSTITUTIONALITY  OF  ORDINANCE 
REQUIRING  RESTORATION  AFTER  DREDGE 
MINING. 

67F.  Supp.  598-616  (S.D.Cal.  1946). 

Descriptors:  'California,  'Dredging,  'Water  pollu- 
tion control,  'Local  governments,  Water  pollution, 
Water  pollution  sources,  Legislation,  Judicial  deci- 
sions, Legal  aspects,  Adjudication  procedure, 
Remedies,  Public  health,  Mosquitoes,  Mining, 
Hydraulic  mining,  Excavation,  Mine  drainage, 
Mine  wastes,  Compensation,  Regulation. 
Identifiers:  'Constitutionality. 

Plaintiff  dredging  company  sought  to  enjoin  defen- 
dant county  from  enforcing  an  ordinance  requiring 
plaintiff  to  obtain  a  permit  to  continue  its  dredging 
operation.  Defendant  moved  to  dismiss.  The  or- 
dinance required  plaintiff  to  restore  the  dredged 
land  to  its  original  condition,  which  would  render 
plaintiffs  operation  unprofitable.  Plaintiff  con- 
tended that  the  ordinance  deprived  it  of  property 
without  due  process  of  law,  denied  plaintiff  equal 
protection,  and  was  taken  without  compensation. 
The  stated  purpose  of  the  ordinance  was  preven- 
tion of  mosquito  breeding  and  water  pollution  and 
the  preservation  of  soil  fertility.  Although  the 
federal  district  court  found  no  rational  relation 
between  the  ordinance  and  the  control  of 
mosquitoes,  and  that  other  laws  prevented  water 
pollution,  it  determined  that  a  reasonable  relation 
could  exist  between  soil  preservation  aid  the  or- 
dinance. Nevertheless  the  court  found  no  rational 
relation  between  the  rcleveling,  indemnity  bond, 
and  the  five-acre  unrestored  area  requirements  of 
the  ordinance  and  any  constitutional  objective. 
Hence  defendant's  motion  to  dismiss  for  failure  to 
state  a  cause  of  action  was  denied,  and  defendant 
was  enjoined  from  enforcing  the  ordinance  pending 


further  proceedings,  because  of  the  potential  ir- 
reparable injury  to  plaintiff.  (Hart-Florida) 
W71-13375 


PAYING  FOR  POLLUTION  BY  THE  POUND. 

Business  Week,  September  4,  1971,  p.  78.  1  p. 

Descriptors:  'Pollution  abatement,  'Water  pollu- 
tion control,  'Industrial  wastes,  'Payment  costs, 
Induced  costs,  Financing,  Cost  sharing,  Cost 
transfer,  Water  pollution,  Water  pollution  sources, 
Water  pollution  treatment,  Treatment  facilities,  Ef- 
fluents, Waste  water  (Pollution),  Air  pollution, 
Wastes,  Legislation,  Environmental  effects,  Social 
aspects,  Regulation,  Legal  aspects,  Taxes,  Tax  rate, 
Non-structural  alternatives. 
Identifiers:  'Effluent  charges. 

Through  stringent  regulations,  the  government  is 
attempting  to  abate  industrial  water  pollution,  but 
regulation  is  a  time-consuming  process.  A  new  ap- 
proach to  supplement  governmental  standards  is 
rapidly  gaining  favor:  a  system  of  effluent  charges 
levied  on  industrial  pollution.  Such  pollution 
charges  would  provide  a  strong  abatement  incen- 
tive and  would  tie  environmental  costs  to  the 
processes  that  generate  pollution  One  proposal  is 
for  a  levy  of  ten  cents  per  pound  of  pollution,  as 
measured  by  the  biochemical  oxygen  demand  that 
effluents  place  on  waterways.  Such  proposals  are 
supported  by  environmentalists,  but  are  strongly 
opposed  by  industry.  Industrialists  argue  that  ef- 
fluent fees  will  cripple  their  ability  to  finance  pollu- 
tion control  equipment  needed  to  meet  legal  stan- 
dards. Such  standards,  however,  create  administra- 
tive delay,  whereas  pollution  charges  are  self-en- 
forcing. Factories  could  chose  between  investing  in 
pollution  control  or  paying  the  effluent  fee.  The 
result:  high  environmental  quality  at  the  lowest 
over-all  cost.  If  the  cost  of  pollution  was  incor- 
porated directly  into  market  prices,  consumers 
would  shift  to  products  with  lower  environmental 
costs.  Limited  experience  with  effluent  charges 
support  the  idea.  (Smiljanich-Florida) 
W71-13415 


ENVIRONMENT  AND  THE  QUALITY  OF  LIFE, 

J.  Lear. 

Saturday  Review,  May   1,  1971,  p  47-53.  7  p,  10 

photo. 

Descriptors:  'Water  pollution  control,  'Adminis- 
trative agencies,  'Waste  disposal,  'Federal  govern- 
ment. Water  pollution,  Water  pollution  sources, 
Water  pollution  treatment,  Treatment  facilities, 
Waste  treatment,  Sewage  treatment,  Administra- 
tion, Regulation,  Ultimate  disposal,  Waste  dumps, 
Legal  aspects,  History,  Planning,  Federal  jurisdic- 
tion, Cities,  Municipal  wastes,  Water  quality  con- 
trol. 

Although  tax  money  is  now  being  spent  in  large 
sums  for  the  construction  of  new  sewage  disposal 
facilities,  most  such  facilities  are  outdated  and  con- 
tribute to  water  pollution.  Solids  separated  from 
the  water  are  not  permanently  removed  as  pollu- 
tants but  are  only  temporarily  set  aside.  Efforts  to 
redesign  and  construct  new  and  better  waste  treat- 
ment facilities  are  herein  described.  The  major 
work  in  undertaking  field  studies  of  alternatives  to 
existing  methods  of  sewage  disposal,  in  various 
metropolitan  areas,  has  been  assigned  to  the  Army 
Corps  of  Engineers.  The  past  history  of  the  Corps  is 
discussed.  In  recent  years,  the  Corps  has  been 
criticized  for  taking  no  consideration  of  the  en- 
vironmental impact  of  its  projects.  Major  studies 
are  now  being  made  of  the  feasibility  of  treating 
wastes  as  natural  resources  and  returning  them  to 
the  earth  to  contribute  to  the  regeneration  of  life. 
The  Corps,  due  to  its  organizational  efficiency  and 
ability  to  handle  interstate  matters,  has  been  given 
responsibility  for  the  study.  With  this  new  assign- 
ment, the  Corps  can  begin  to  help  restore  environ- 
mental quality.  (Smiljanich-Florida) 
W71-I3416 


136 


MCCOLLUM  V.  STATE  (CRIMINAL  LIABII 
TY  OF  SUPERVISOR  FOR  POLLLTK 
DAMAGE  CAUSED  BY  IMPROPER  OPEB 
TIONS  OF  SUBORDINATES). 

305  S.W.2d  612-614  (Crim  App.Tex.  1957) 

Descriptors:  'Texas,  'Water  pollution  sou  re 
•Management,  'Oil,  Employment,  Employee  re 
tions,  Water  pollution,  Water  Quality  conti 
Water  pollution  control,  Pollution  abateme 
State  governments,  Water  pollution  effects,  Rei 
voir  storage,  Oil  reservoirs,  Oil  industry,  Oil  watt 
Storage,  Industrial  wastes,  Damages,  Judicial  de 
sions,  Legal  aspects. 

Defendant  vice-president  of  a  tank  storage  de| 
was  convicted  of  violating  a  statute  prohibiting  p 
lution  of  public  waters.  The  state  claimed  that  i 
fendant  was  in  charge  of  operations  of  the  pi; 
and  that  on  two  occasions  oil  escaped  into  put 
waters  because  of  defective  or  improper  operati 
of  machinery.  Defendant  denied  knowledge  of  I 
escaped  oil  and  contended  that  the  could  not 
held  personally  liable  without  some  showing  of 
connection  with  the  pollution  or  the  maintenat 
or  operation  of  the  machinery.  The  Court 
Criminal  Appeals  of  Texas,  reversing  a  lower  co 
conviction  of  defendant,  noted  that  defendant  I 
delegated  duties  to  his  subordinates.  A  superviso 
not  criminally  liable  for  water  pollution  dam; 
where  improper  operation  of  machinery  by  sub 
dinates  causes  pollution.  There  must  be  a  show 
of  personal  connection  between  the  supervisors 
the  defective  opeation  in  question  in  a  mam 
recognized  by  law,  whereby  one  may  be  h 
criminally  liable  for  the  acts  of  others.  The  st 
was  not  foreclosed,  however,  from  proceed 
against  the  corporation  itself  for  the  pollut 
violation.  (Smiljanich-Florida) 
W71-13437 


SEWAGE  TREATMENT  FACILITIES,  STA 
GRANTS. 

Michigan  Comp.  Laws  Ann.  sees.  323.111  tl 
323.128  (1967)  as  amended  (Supp.  1971 ). 

Descriptors:  'Michigan,  'Financing,  'Treatm 
facilities,  'Pollution  abatement,  Water  polluti 
Water  pollution  control,  Government  finan 
Sewage  disposal,  Grants,  Local  governments,  St 
governments,  Administrative  agencies,  Legislati 
Legal  aspects,  Participating  funds. 

A  fund  is  established  to  assist  public  bodies  hav 
jurisdiction  over  sewage  disposal  in  financing 
construction  of  treatment  works.  Proceeds  fr 
the  sale  of  bonds  shall  be  deposited  in  the  fu 
Disbursements  from  the  fund  shall  be  made 
specific  eligible  treatment  works  projects.  Pre 
sions  for  distribution  and  maximum  amounts 
distribution  are  specified.  Grants  shall  be  func 
from  the  fund  for  treatment  works  projects 
descending  order  of  priority,  as  established  by 
water  resources  commission.  The  commission  si 
also  promulgate  rules  to  carry  out  the  purposes 
this  act.  A  grant  shall  not  be  made  until 
recipient  local  agency  has  submitted  a  compreh 
sive  long-range  plan  for  pollution  control  within 
area.  The  required  content  of  such  official  plan 
detailed.  A  procedure  for  establishing  the  prioi 
of  eligible  projects  and  for  certifying  projects  for 
location  of  grants  is  established.  A  point  systen 
designed  to  give  equal  weight  to  financial  nei 
and  water  pollution  control  needs.  Total  prioi 
points  for  a  project  shall  be  the  sum  of  the  poi 
assigned  for  each  need.  The  commission  shall 
courage  the  abatement  of  unlawful  water  pollut 
.  9shelnut-Florida) 
W7I-13507 


PESTICIDE  CONTROL  BOARD. 

New  York  Public  Health  Law,  sees  1601  thru  If 
(McKinney  1971). 

Descriptors:  'New  York,  'Pesticides,  'Applicat 
methods,  'Supervisory  control  (Power),  Pest  ci 
trol,  Pesticide  residues,  Control,  Integrated  cont 
measures,  Water  pollution  control,  Coordinate 
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Regulation,  Administrative  agencies,  Public  health, 
■nvironmental  effects,  Water  pollution,  Public 
icncfits,  Legislation,  Legal  aspects. 

["o  protect  public  health  and  minimize  the  potential 
lesticide  hazard  to  man  and  his  environment,  con- 
istent  with  the  public  interest  in  the  benefits 
lerived  from  the  safe  and  scientific  application  of 
lesticides,  a  pesticide  control  board  is  established 
a  formulate  over-all  policy  and  coordinate  state  ef- 
orts  at  controlling  pesticide  use.  An  organizational 
Ian  and  operational  procedures  for  the  board  are 
pecified.  The  board's  duties  and  powers  include: 
1)  formulating  an  over-all  policy  for  regulating 
se,  transportation,  storage  and  disposal  of  pesti- 
ides;  (2)  initiating  necessary  research  and  in- 
estigations;  (3)  holding  public  hearings;  (4)  com- 
iling  pesticide  information;  (5)  advising  and 
ssisting  state  agencies  in  pesticide  problems;  (6) 
iforming  the  public  about  pesticides;  (7)  recom- 
lending  prohibitions  against  specific  pesticides; 
8)  cooperating  with  federal  and  state  agencies; 
nd  (9)  accepting  and  administering  loans  and 
rants.  In  achieving  its  purposes,  the  board  may 
squest  necessary  cooperation  from  other  depart- 
lents.  (Gallagher-Florida) 
m-13511 


fENDTLANDT  V.  NATIONAL  CO-OPERATIVE 
EFINERY  ASS'N  (SALT  WATER  INTRUSION 
ESULTING  FROM  OIL  DRILLING  OPERA- 
IONS). 

15P. 2d  209-215  (Kan.  1950). 

escriptors:  'Kansas,  'Saline  water  intrusion,  'Oil 
astes,  *Remedies,  Water  pollution,  Judicial  deci- 
ons.  Relative  rights,  Legal  aspects,  State  govern- 
ents.  State  jurisdiction,  Oil  industry,  Saline  water, 
jbsurface  waters,  Groundwater,  Percolating 
aters,  Drilling,  Oil  wells,  Water  supply,  Farms, 
rater  pollution  effects,  Water  pollution  sources, 
amages. 

laintiff  landowner  sought  to  recover  actual  and 
initive  damages  for  permanent  injury  to  her  land 
lused  by  salt  water  from  defendant's  oil  drilling 
jerations.  Defendant  operated  several  oil  wells  on 
aintiffs  land  pursuant  to  a  lease  arrangement. 
lie  oil  wells  produced  over  5000  barrels  of  salt 
ater  per  month.  Defendant  disposed  of  this  by 
imping  it  into  a  large  pit  with  a  capacity  of  3,500 
irrels.  Defendant  knew  the  salt  water  was  seeping 
to  the  soil,  yet  took  no  corrective  action.  Portions 
plaintiff's  land  became  polluted  by  salt  water  and 
ieless  for  agricultural  purposes.  Plaintiff  alleged 
at  the  value  of  her  land  had  been  permanently 
icreased  by  $6000.  Plaintiff  was  awarded  $1092 
permanent  damages  and  $5000  in  punitive 
images.  Defendant  appealed,  contending  that  the 
idence  was  insufficient  to  warrant  punitive 
images.  The  Supreme  Court  to  Kansas  affirmed 
e  judgment  on  condition  that  the  punitive 
images  be  reduced  to  $2500.  The  court  held  that 
initive  damages  are  permissible  where  a  defcn- 
mt  intentionally  empties  salt  water  on  a  plaintiff's 
nd,  knowing  it  would  cause  serious  damage. 
lorwitz-Florida) 
71-13521 


EWIS  V.  CITY  OF  POTOSI  (DAMAGE  TO 
IPARIAN  FROM  MUNICIPAL  SEWAGE 
ISPOSAL). 

7  S.W.  2d  623-630  (Ct.  App.  Mo.  1958). 

iscriptors:  'Missouri,  'Eminent  domain, 
lewage  disposal,  'Municipal  wastes.  Water  pollu- 
•n,  Riparian  rights,  Judicial  decisions.  Relative 
jhts,  State  governments,  Local  governments, 
ater  pollution  control,  Water  pollution  sources, 
ater  pollution  effects.  Farms,  Remedies, 
images,  Legal  aspects.  Adjudication  procedure, 
wage  bacteria,  Sewage  treatment,  Sewage 
;oons. 

aintiff  riparian  owner  sought  to  recover  damages 
i  injury  to  his  land  and  cattle  from  defendant  mu- 
:ipality    Plaintiffs  farm  was  located  downstream 


from  defendant's  sewage  disposal  plant.  Water 
from  the  plant's  settling  lagoon  drained  into  a  creek 
which  flowed  through  plaintiff's  property.  Plaintiff 
contended  that  the  defendant's  actions  polluted  the 
creek  thereby  causing  damage  to  his  livestock  and 
permanently  reducing  the  value  of  his  farm.  Defen- 
dant contended  the  action  was  barred  by  the 
statute  of  limitations.  The  trial  court  awarded 
judgement  to  the  plaintiff,  and  defendant  appealed. 
The  St.  Louis  Court  of  Appeals  reversed  and  re- 
manded for  a  new  trial  on  two  grounds.  First, 
although  the  action  was  not  barred  by  the  statute  of 
limitations,  the  trial  court  incorrectly  gave  an  in- 
struction which  had  the  effect  of  extending  the  time 
period  of  the  statute.  Secondly,  the  action  was,  in 
effect,  an  eminent  domain  proceeding  rather  than  a 
nuisance  proceeding  and  as  such  only  permanent 
damages  to  real  estate  may  be  recovered.  There- 
fore, the  court  ruled  that  injury  to  plaintiff's  cattle 
was  not  recoverable  as  an  independent  item  of 
damage.  (Horwitz-Florida) 
W71-13529 


PRESENT   STATUS   OF   WATER   POLLUTION 
CONTROL  IN  JAPAN, 

Japan  Public  Nuisance  Lab.,  Tokyo. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13533 


PICKENS  V  HARRISON  (JURY  INSTRUCTIONS 
IN  SUIT  FOR  DAMAGES  TO  IRRIGATION 
WELL  CAUSED  BY  SALT  WATER  POLLUTION 
FROM  OIL  WELL). 

252  S.W.  2d  575-586  (Tex.  1952). 

Descriptors:  'Texas,  'Oil  wells,  'Brine  disposal, 
'Water  pollution  effects,  Water  pollution  sources, 
Irrigation  wells,  Water  pollution.  Water  pollution 
control,  Pollututants,  Pollution  abatement,  Saline 
water,  Rice  crops,  Oil  wastes,  Oil  fields,  Waste 
disposal,  Oil  industry,  Damages,  Water  quality  con- 
trol, Irrigated  land,  Groundwater  movement,  Judi- 
cial decisions,  Legal  aspects. 

Plaintiff  landowners  sued  defendant  oil  well  owner 
to  recover  damages  to  their  lands  caused  by  salt 
water  pollution  of  irrigation  water.  Plaintiffs  con- 
tended that  defendant  had  negligently  allowed  salt 
water  from  his  oil  well  operations  to  seep  into  their 
lands,  thereby  polluting  an  irrigation  well  and  ruin- 
ing their  rice  crops.  Defendant  denied  liability  and 
objected  to  the  jury  instructions.  Defendant  con- 
tended that  the  central  issue,  proximate  cause, 
should  have  been  separately  included  in  each  in- 
struction, and  that  the  instructions  allowed  double 
recovery  for  a  part  of  the  damages.  In  affirming  in 
part  a  jury  verdict  and  judgment  for  plaintiffs,  the 
Supreme  Court  of  Texas  noted  that  proximate 
cause  had  been  explained  to  the  jury  in  a  separate 
instruction.  In  an  action  for  damages  caused  by 
water  pollution,  it  is  not  necessary  that  proximate 
cause  be  included  in  each  separate  jury  instruction. 
The  court  held,  however,  that  where  one  instruc- 
tion permitted  the  jury  to  consider  all  damages 
done,  and  another  instruction  permitted  the  jury  to 
consider  damage  to  the  rice  crop  for  one  year,  the 
instructions  were  erroneous,  since  they  permitted 
double  recovery.  Judgment  was  affirmed  as 
modified.  (Smiljanich-Florida) 
W71-13534 


BOARD  OF  COMMISSIONERS  OF  LAKE 
COUNTY  V.  MENTOR  LAGOONS,  INC. 
(PRIVATE  LANDOWNERS  REMEDIES 

AGAINST  COUNTY  COMMISSIONERS  MAIN- 
TAINING A  NUISANCE). 

216  N.  E.  2d  643-647  (C.  P.  Lake  County  Ohio 
1965). 

Descriptors:  'Ohio,  'Sewage  treatment,  'Pollution 
abatement,  'Local  governments,  Water  pollution 
control,  Water  quality  control,  Judicial  decisions, 
Legal  aspects,  Water  law,  Water  Pollution,  Water 
pollution  sources,  Water  quality.  Environmental 
sanitation,   Sewage   disposal,   Local   governments, 


Sanitary    engineering,    Sewers,    Eminent   domain, 

Damages. 

Identifiers:  Injunction  (Prohibitory),  Lake  Erie. 

Plaintiff  board  of  county  commissioners  brought  an 
action  seeking  an  easement  over  defendant's  land 
for  a  sewer  line.  Defendant  owned  a  marina  on 
Lake  Erie.  Defendant  filed  a  cross  petition  seeking 
damages  for  breach  of  contract  and  an  injunction 
against  the  maintenance  of  a  public  nuisance.  The 
discharge  of  inadequately  treated  sewage  into  Lake 
Erie  constituted  the  alleged  nuisance.  Plaintiff 
maintained  that  a  board  of  county  commissioners  is 
not  subject  to  liability  for  damages  and  that  defen- 
dant had  no  cause  of  action  for  an  injunction.  The 
Court  of  Common  Pleas  of  Lake  County  Ohio  held 
that  a  board  of  county  commissioners  is  not  liable 
for  damages  for  negligence  or  nuisance.  However, 
the  court  ruled  that  a  littoral  owner  may  enjoin  a 
board  of  county  commissioners  from  maintaining  a 
public  nuisance  consisting  of  an  improperly  func- 
tioning sewage  plant.  The  court  upheld  the 
demurrer  as  to  damages  and  overruled  the 
demurrer  to  the  injunction.  (Robinson-Florida) 
W71-13536 


POLZIN  V.  NATIONAL  CO-OP  REFINERY, 
(OIL  POLLUTION  OF  DEEP  WATER  WELL). 

266  P.  2d  293-298  (Kan.  1954). 

Descriptors:  'Kansas,  'Deep  wells,  'Oil  wells, 
'Damages,  Water  pollution,  Water  pollution 
sources,  Water  wells,  Water  sources,  Oil,  Oil  indus- 
try, Oily  water,  Drill  holes.  Judicial  decisions,  Legal 
aspects,  Remedies. 

Plaintiff  landowner  sued  defendant  oil  companies 
for  the  pollution  of  a  deep  water  well.  Within  a 
short  distance  of  plaintiff's  water  well,  one  defen- 
dant operated  an  oil  well,  while  the  other  operated 
a  saltwater  disposal  well.  Plaintiff's  water  well 
became  contaminated,  and  he  contended  that  the 
pollution  occurred  by  reason  of  the  faulty  construc- 
tion and  operation  of  one  defendant's  disposal  well 
and  the  faulty  drilling  and  casing  of  the  other's  oil 
well.  The  combined  conduct  of  the  defendants,  he 
contended,  was  the  sole  cause  of  the  pollution.  De- 
fendants contended  that  there  was  no  community 
of  wrongdoing  and  that  the  damage  was  caused  by 
an  independent  intervening  agency.  The  Supreme 
Court  of  Kansas  held  that  concurrent,  as  distin- 
guished from  joint,  negligence  arises  where  the  in- 
jury is  proximately  caused  by  the  concurrent 
wrongful  acts  of  two  or  more  persons  acting  inde- 
pendently. Additionally,  where  injury  to  an  in- 
nocent party  would  not  have  occurred  except  for 
the  concurrent  of  others,  those  whose  acts  unite  in 
producing  the  injury  will  be  held  jointly  and 
severally  liable  to  the  injured  party  for  the  entire 
damage.  (Shelnut-Florida) 
W71-13538 


KENDALL  V.  SHARP  (DAMAGE  RESULTING 
FROM  POLLUTION  OF  STREAM  AND 
GROUNDWATER  AS  A  RESULT  OF  LUMBER 
MILL  OPERATIONS). 

293  P.  2d  803-805  (Dist.  Ct.  App.  Cal.  1956). 

Descriptors:  'California,  'Industrial  wastes, 
'Water  supply,  'Lumbering,  Water  pollution, 
Waste  disposal.  Riparian  rights,  Relative  rights, 
Legal  aspects.  State  governments,  State  jurisdic- 
tion. Remedies,  Damages,  Water  pollution  effects, 
Water  pollution  sources,  Judicial  decisions,  Arte- 
sian wells.  Drainage  systems.  Farms,  Mills. 

Plaintiff  riparian  owner  sought  to  recover  damages 
for  the  depreciation  in  property  value  resulting 
from  the  operations  of  defendant  lumber  mill  com- 
pany. Defendant  drained  contaminated  waters 
from  a  mill  pond  into  a  creek  upstream  from  plain- 
tiff's farm.  Shortly  thereafter,  the  creek  and  plain- 
tiff's well  became  noticeably  discolored  and  so  of- 
fensive in  taste  and  smell  that  the  water  could  not 
be  used  for  household  purposes.  Plaintiff  con- 
tended that  the  pollution  resulted  from  defendant' 
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drainage  operations.  Defendant  contended  the 
evidence  did  not  show  that  the  pollution  was 
caused  by  its  actions  and  that  such  drainage  was  a 
normal  use  of  the  creek  in  an  industrial  area.  The 
California  District  Court  of  Appeal,  Third  District, 
affirmed  a  judgement  for  plaintiff  and  held  that 
even  if  an  area  is  industrial  in  nature,  a  lumber  mill 
has  no  right  to  drain  water  from  a  contaminated 
mill  pond  into  a  creek  without  being  held  responsi- 
ble for  the  damages  done  a  downstream  riparian. 
Ruling  that  the  evidence  clearly  preponderated  in 
favor  of  plaintiff,  the  court  affirmed  the  lower 
court's  judgement.  (Horwitz-Florida) 
W7I-13539 


AKIN  AND  D1MOCK  OIL  CO.  V.  STATE 
(NEGLIGENCE  AND  CRIMINAL  INTENT  ELE- 
MENTS OF  STATUTE  PROHIBITING  POLLU- 
TION). 

243  P.2d  384-389  (Crim.  App.  Okla.  1952). 

Descriptors:  'Oklahoma,  *Water  pollution 
sources,  *Oil  wells,  'Remedies,  Water  pollution 
control,  Water  quality  control,  Oil  wastes.  Judicial 
decisions,  Legal  aspects,  Legislation,  Water  policy, 
Water  pollution,  Water  pollution  effects,  Water 
quality,  Oil,  Oil  fields,  Oil  industry,  Oily  water,  Ad- 
judication procedure. 

Defendant  oil  company  was  prosecuted  for  pollut- 
ing a  public  stream  with  crude  oil,  in  violation  of  a 
statute.  Defendant  maintained  that  the  statute 
created  only  a  personal  liability  and  required  a 
showing  of  negligence  or  intent.  The  jury  rendered 
a  verdict  of  guilty.  The  Criminal  Court  of  Appeals 
of  Oklahoma  affirmed  and  held  that:  ( 1 )  the  term 
person,  under  an  Oklahoma  pollution  statute,  in- 
cludes firms,  corporations,  associations,  principals, 
agents,  or  employees;  (2)  criminal  intent  and 
negligence  are  not  elements  of  the  offense;  and  (3) 
the  state  is  only  required  to  show  that  the  deleteri- 
ous substances  mentioned  in  the  statute  were  in  the 
control  of,  or  belonged  to  the  accused,  and  got  into 
public  waters.  The  conviction  was  sustained  on 
grounds  that  the  evidence  established  defendant's 
ownership  of  oil  wells  from  which  the  crude  oil 
escaped. 
W71-13546 


LOUISIANA  COASTAL  COMMISSION. 

Louisiana  Revised  Code  sees  34:2251  thru 
34:2253.1  (1971  Supp.). 

Descriptors:  'Louisiana,  'Administrative  agencies, 
'Treatment  facilities,  'Navigation,  Water  pollution 
control,  Water  pollution,  Water  quality,  Water 
quality  control,  Taxes,  Waste  water  (Pollution), 
Saline  water  intrusion.  Channels,  Water  supply, 
Salt  water-freshwater  interfaces,  State  govern- 
ments, Floods,  Drainage,  Industrial  wastes, 
Domestic  wastes,  Locks,  Canals,  Levees,  Barriers, 
Encroachment,  Estuaries. 

The  Louisiana  Coastal  Commission  is  an  eighteen 
member  board  empowered  to  plan,  establish,  con- 
struct, operate,  and  maintain:  (1)  a  system  of 
navigation  channels,  including  locks;  (2)  a  fresh 
water  supply  system;  (3)  domestic  and  industrial 
water  controls  to  prevent  pollution,  (4)  levees  and 
barriers  to  prevent  salt  water  intrusion;  and  (5)  a 
drainage  system  to  prevent  flooding.  The  Commis- 
sion has  eminent  domain  powers  and  all  powers  of 
a  corporation.  The  Louisiana  Coastal  Commission 
Advisory  Committee,  with  nine  members,  par- 
ticipates in  the  Commission's  executive  meetings  in 
an  advisory  capacity,  without  voting  powers.  Upon 
two-thirds  approval  of  its  membership,  the  Com- 
mission is  authorized  to  levy  ad  valorem  taxes  not 
exceeding  20  mills,  subject  to  approval  by  a  majori- 
ty of  freeholders  in  the  affected  area.  (Hart- 
Florida) 
W7I-I3562 


REGIONAL   WATER    RESOURCES   PLANNING 
IN  SOUTH  AFRICA, 

For  primary  bibliographic  entry  sec  Field  06B. 
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RUSCH  V  PHILLIPS  PETROLEUM  CO.  (LIA- 
BILITY OF  OIL  COMPANIES  FOR  POLLUT- 
ING UNDERYLING  STRATA), 

180  P.2d  270-278  (Kan.  1947). 

Descriptors:  'Kansas,  'Cattle,  'Oil  wastes,  'Water 
supply,  Water  pollution,  Water  pollution  effects. 
Water  pollution  sources,  Impaired  water  quality, 
Water  quality,  Legal  aspects.  Leases,  Oil  industry, 
Brine,  Saline  water,  Oil,  Livestock,  Judicial  deci- 
sions, Adjudication  procedure,  Legislation, 
Damages,  Remedies,  Pollutants,  Water  wells.  Injec- 
tion wells,  Groundwater,  Ponds. 

Plaintiff  leaseholder/cattle  rancher  sought  to 
recover  damages  from  defendant  oil  companies  for 
injury  to  his  cattle  and  leasehold  caused  by  water 
pollution.  Defendants  permitted  their  brine  and  oil 
wastes  to  enter  the  fresh  water  strata  and  plaintiffs 
water  supply  on  an  adjacent  tract  was  rendered 
unfit  for  livestock.  Following  a  mistrial,  defendants 
appealed  from  an  order  overruling  their  demurrer. 
The  Kansas  Supreme  Court  reviewed  the  evidence 
presented  and  concluded  that  it  properly  presented 
a  question  for  the  jury.  Defendants  also  contended 
that  plaintiff  did  not  establish  a  proper  measure  of 
damages.  The  court,  however,  determined  that  the 
evidence  sufficiently  established  that  the  use  of 
plaintiffs  leasehold  was  impaired.  Furthermore, 
defendants  contended  that  no  basis  for  punitive 
damages  was  in  the  evidence.  Since  a  statute 
prohibited,  and  made  criminal,  the  act  of  per- 
mitting oil  wastes  and  brine  to  escape  the  im- 
mediate drilling  area,  and  since  defendant  ap- 
parently knew  the  pollutants  were  escaping,  the 
court  held  that  the  jury  might  properly  find  wanton 
and  reckless  conduct  by  defendants,  warranting  pu- 
nitive damages.  (Hart-Florida) 
W71-13593 


GULF  OIL  CORP  V.  MILLER,  (OIL  POLLU- 
TION OF  DAIRY  DRINKING  WATER). 

175  P.2d  335-338  (Okla.  1946). 

Descriptors:  'Oklahoma,  'Water  pollution  effects, 
'Salinity,  'Cattle,  Water  pollution.  Dairy  industry, 
Milk,  Oil  wastes,  Impaired  water  quality,  Pollu- 
tants, Remedies,  Damages,  Judicial  decisions, 
Legal  aspects,  Salts. 

Plaintiff  dairy  operator  sought  damages  for  injury 
and  death  to  his  milk  cows,  loss  of  milk,  and  the 
value  of  aborted  calves  alleged  to  have  occurred  by 
reason  of  drinking  water  from  a  creek  which  had 
been  polluted  by  defendant  corporation  in  the 
operation  of  its  oil  and  gas  leases.  It  was  established 
that  the  creek  which  flowed  through  plaintiffs 
pastures  was  heavily  polluted,  that  salt  water  from 
at  least  three  of  defendant's  wells  flowed  into  the 
creek,  that  four  cows  which  died  were  seen  drink- 
ing from  this  creek,  and  that  the  cows  died  from 
drinking  salt  water.  Expert  testimony  was  offered 
by  plaintiff  tending  to  show  that  drinking  salt  water 
would  also  cause  weakness,  loss  of  milk  produc- 
tion, and  abortion  of  calves.  Defendant  contended 
that  no  causal  connection  was  shown  between  the 
alleged  negligence  and  the  injury  sustained  to  sup- 
port the  jury  verdict  for  plaintiff.  The  Supreme 
Court  of  Oklahoma  affirmed,  holding  that  the 
evidence  was  sufficient  to  show  a  causal  connec- 
tion between  the  negligence  of  defendant  and  the 
injury  sustained.  (Shelnut-Florida) 
W7I-13595 


STANOLIND  OIL  AND  GAS  CO.  V.  CART- 
WRIGHT  (DAMAGE  TO  LAND  AND 
LIVESTOCK  BY  SURFACE  OIL  POLLUTION). 

198  P.2d  737-740  (Okla.  1948). 

Descriptors:  'Oklahoma,  'Oil  industry,  'Surface 
runoff,  'Oil  wastes,  Legal  aspects,  State  govern- 
ments, State  jurisdiction.  Damages,  Remedies, 
Legislation,  Relative  rights.  Oil,  Water  pollution 
sources,  Oily  water,  Waste  disposal.  Rainfall,  Sur- 
face drainage,  Adjudication  procedure. 

Plaintiff  landowners  sought  to  recover  damages 
from  defendant  oil  company  for  injury  to  land  and 


personal  property  thereon  Plaintiffs  land  was  o 
tiguous  to  a  laboratory  used  by  defendant 
research  on  oil  products.  During  a  rainfall,  oil  < 
other  deleterious  substances  escaped  from 
laboratory  and  flowed  onto  plaintiffs  land,  kill 
vegetation  and  chickens  Plaintiffs'  alleged  that 
fendant  negligently  allowed  the  oil  to  flow  o 
their  land.  The  trial  court  entered  a  judgment 
plaintiffs  and  defendant  appealed.  Defendant  c 
tended  that  plaintiffs  had  not  directly  proven  t 
the  oil  was  deleterious  in  nature  and  iad  failed 
show  that  such  oil  was  the  proximate  cause  of 
injuries  sustained.  The  Supreme  Court 
Oklahoma  held  that  the  deleterious  nature  of 
and  other  substances  escaping  onto  another's  1; 
need  not  be  proven  directly  if  the  effects  of  si 
substances  are  shown  to  be  harmful.  The  co 
ruled  that  the  evidence  showing  plaintiffs'  injui 
was  competent  and  material  to  determine  the  pr 
imate  cause  of  the  injury.  The  judgment  for  pU 
tiffs  was  affirmed.  (Horwitz-Florida) 
W71-I3637 


HAVEMAN     V     BEULOW     (POLLUTION 
WATERWELL). 

317  P.2d  313-317  (Wash.  1950) 

Descriptors:  'Washington,  'Water  pollut 
sources,  'Damages,  'Water  well.  Impaired  wa 
quality.  Under  seepage.  Water  pollution,  Industi 
wastes,  Pollutants,  Infiltration,  Groundwater  mo 
ment,  Subsurface  movement.  Consumptive  u 
Domestic  water,  Pollution  abatement,  Judi< 
decisions,  Legal  aspects,  Remedies,  Wells,  Dik 
Shallow  wells. 
Identifiers:  Injunction  (Prohibitory). 

Plaintiff  landowners  sought  to  recover  dama 
resulting  from  the  pollution  of  his  water  well 
refuse  matter  from  defendant's  dehydrating  pi 
operation.  Plaintiffs  also  sought  injunctive  rel 
The  well,  funishing  water  for  domestic  purpos 
was  located  on  plaintiffs'  land  The  Defendant  ci 
structed  an  open  sump,  diked  on  the  southerly  i 
westerly  sides.  Such  dikes  allowed  refuse  to  ao 
mulate  in  the  sump.  Subsequently,  plaint 
noticed  a  marked  change  in  the  quality  of  their  « 
water.  Defendant  contended  that  the  refuse  in  i 
sump  had  nothing  to  do  with  the  contamination 
the  well.  The  Supreme  Court  of  Washington  h 
that  where  damages  are  sought  for  the  pollution 
a  water  well  through  seepage  from  an  adjaci 
waste  sump,  a  plaintiff  must  prove  that  the  defi 
dant's  conduct  caused  the  pollution.  Where  inji 
resulting  from  the  pollution  of  a  farm's  wa 
supply  is  permanent,  the  plaintiff  can  recover  I 
difference  in  fair  market  value  before  and  after  I 
injury.  Finding  the  measure  of  damages  and  I 
granting  of  injunctive  relief  by  the  lower  court  to 
proper,  the  court  affirmed  the  judgement  for  pla 
tiffs.  (Shelnut-Florida) 
W71-13645 


AN    ECONOMIC    ANALYSIS   OF    ORGANIZ 

TIONS  OF  WATER  USERS, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  06B. 

W71-13657 


WATER  POLLUTION  CONTROL,  RIV1 
BASIN  AUTHORITIES,  AND  ECONOMIC  I 
CENTIVES:  SOME  CURRENT  POLICY  ISSUE 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  05G. 
W7I-I3659 


RULES    FOR    CONFINED    FEEDING    OPER 
TIONS  WASTE  WATER  DISPOSAL. 

Iowa   Water   Pollution   Control  Commission,  D 

Moines. 

For  primary  bibliographic  entry  see  Field  05G. 

W7  1-13660 
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WATER  RESOURCES  PLANNING— Field  06 
Water  Law  and  Institutions— Group  6E 


IE  EMERGENT  RIGHT  TO  A  DECENT  EN- 
ROLMENT, 

ttional  Science  Foundation,  Washington,  D.C. 
r  primary  bibliographic  entry  see  Field  05G. 
71-13662 


IE    ALICE-IN-WONDERLAND    WORLD    OF 
ANDING, 

[gs,  Strayer,  Stoel,  and  Boley,  Portland,  Oreg. 
r  primary  bibliographic  entry  see  Field  05G. 
11-13663 


E  RELATIONSHIP  BETWEEN  FEDERAL 
D  STATE  LAWS  TO  CONTROL  AND 
EVENT  POLLUTION, 

■primary  bibliographic  entry  see  Field  05G. 
1-13664 


BL1C  LAND  POLICY  AND  THE  ENVIRON- 
:NT,  VOLUME  1,  PART  1:  THE  LEGAL  AND 
M1NISTRATIVE  FRAMEWORK  FOR  EN- 
IONMENTAL  MANAGEMENT  OF  THE 
»LIC  LANDS, 

•lie  Land  Law  Review  Commission,  Washine- 
.D.C.  S 

I.  Heyman,  and  R.  H.  Twiss. 
lilable  from  the  National  Technical  Information 
"ice  as  PB-196  168,  $3.00  in  paper  copy,  $0.95 
nicrofiche.   December   1970.  257  p,  2  fig     1 
rt,580ref. 

criptors:  *  Administrative  agencies,  *Land 
mrces,  *Water  pollution  control,  'Environmen- 
ianitation,  Legislation,  Administration,  Regula- 
,  Federal  government,  Planning,  Land  manage- 
it,  Public  lands,  Land  use,  Natural  resources, 
est  management,  Range  management,  Recrea- 
,  Mining,  Grazing,  Water  pollution,  Air  pollu- 
,  Environment. 

i  report  describes  and  analyzes  the  legal  and  ad- 
istrative  systems  utilized  by  three  major  land 
lagement  agencies  for  coping  with  the  con- 
lences  of  environmental  degradation.  The 
is  is  primarily  on  agency  authority  over  en- 
nmental  matters  and  agency  directives  that 
>ide  the  planning  and  management  systems  for 
:ipating  environmental  harms  and  seeking  to 
liorate  or  prevent  them.  A  study  of  the 
ning  and  management  of  the  Forest  Service  as 
mber,  recreation,  use  and  occupancy,  and  min- 
is presented.  The  Bureau  of  Land  Manage- 
rs management  of  minerals  and  energy,  land 
realty,  grazing,  and  timber  use  is  examined. 

authority,  planning  system,  and  resource 
agement  procedures  of  the  National  Park  Ser- 
are  provided.  The  study  also  evaluates  the  im- 

of  certain  federal  environmental  quality  laws 
lanagement  of  public  land.  (Robinson-Florida) 
-13665 


LUTION-THE     RISK     AND     INSURANCE 
BLEM, 

co  Services,  Inc,  Chicago,  III. 

>rimary  bibliographic  entry  see  Field  05G 

-13666 


9LLUTION   SUIT:   LAWYER'S  GUIDE   TO 
'ATE  LAW  THEORY, 

'la  Univ.,  Chicago,  111.  School  of  Law. 

Burns. 

Lawyer's  Guide,  Vol   15,  No  2,  p   191-251, 
1 97 1.  60  p,  71  ref,  2  append. 

riptors:  'Adjudication  procedure,  'Remedies, 
ution  abatement,  'Public  rights,  Water  pollu- 
Water  quality  control,  Water  pollution 
es,  Public  health,  Air  pollution,  Environmen- 
anitation,  Social  aspects,  Riparian  rights, 
lation,  Judicial  decisions,  Regulation,  Ad- 
tration.  Administrative  agencies,  Jurisdiction, 
'aspects.  Reasonable  use,  Relative  rights. 


This  guide  to  the  use  of  private  citizen  suits  to  abate 
pollution  acquaints  attorneys  with  the  practical 
problems  involved.  An  individual's  right  to  public 
relief  is  discussed.  The  trend  favors  according  in- 
dividuals or  classes  requisite  access  to  judicial 
review  of  action  or  inaction  in  the  administration  of 
federal  and  state  anti-pollution  laws.  The  most 
common  theories  utilized  in  civil  suits  seeking 
damages  or  an  injunction  are  discussed.  In  a  private 
action  against  a  public  nuisance,  the  damage  al- 
leged must  be  different  in  kind,  not  merely  degree. 
Private  nuisance  and  negligence  theories  are  com- 
pared. Nuisance,  unlike  negligence,  centers  atten- 
tion on  the  injury-producing  conditions,  not  the  ac- 
tor's morals  or  state  of  mind.  The  use  of  strict  lia- 
bility theories  is  explored.  Where  public  health  is 
endangered  through  deleterious  products,  modern 
risk  distribution  apportions  to  the  vendor,  on  a 
strict  liability  basis,  the  economic  consequences.  A 
bibliography  of  materials  relating  to  pollution 
legislation,  rules,  regulations,  and  case  law  is  pro- 
vided. Various  legal  forms  relating  to  a  recent 
major  water  pollution  suit  are  reproduced  as  exam- 
ples of  the  law  in  action.  (Smiljanich-Florida) 
W71-13667 


INTERNATIONAL  ENVIRONMENTAL 

SCIENCE. 

Proceedings  of  the  Joint  Colloquium  Before  the 
Comm.  on  Commerce,  U.S.  Senate,  and  the 
Comm.  on  Science  and  Astronautics,  House  of 
Representatives,  92d  Cong,  1st  Sess,  May  25,  26, 
1971.241  p,  2  fig,  1  map,  2  chart,  7  append. 

Descriptors:  'Environment,  'Research  and 
development,  'Coordination,  'Foreign  countries, 
Environmental  effects,  Ecology,  Air  pollution! 
Water  pollution,  Legal  aspects,  Foreign  research, 
Water  pollution  control,  Water  quality  control, 
Pollution  abatement,  Organizations,  Conferences, 
Data  collections,  Federal  government.  Interna- 
tional law,  Non-structural  alternatives,  Population. 

Human  ecology  is  global  in  nature  and  human  sur- 
vival depends  ultimately  upon  the  cooperative  ef- 
fort of  the  entire  human  species.  The  Joint  Col- 
loquium on  International  Environmental  Science, 
therefore,  proposed  a  senate  resolution  recom- 
mending the  creation  of  a  World  Environmental  In- 
stitute to  act  as  a  global  research  center  to  dis- 
seminate knowledge  of  environmental  problems 
and  their  solutions.  The  proceedings  of  the  Col- 
loquium contain  statements  and  factual  analyses  by 
environmental  scientists  from  the  United  States, 
Great  Britain,  Singapore,  India  and  Sweden.  These 
statements  relate  to  the  present  state  of  environ- 
mental problems  and  the  need  for  international  ac- 
tion. A  proposed  senate  resolution  relating  to  the 
creation  of  a  World  Environmental  Institute  is  set 
forth.  Appendixes  contain  biographical  sketches  of 
Colloquium  participants,  a  report  on  the  human  en- 
vironment in  the  United  States,  a  report  on  en- 
vironmental problems  in  India,  a  taxonomy  of  in- 
ternational environmental  problems,  and  other  re- 
ports relating  to  environmental  problems.  (Gal- 
lagher-Florida) 
W71-13668 


INTERSTATE  ENVIRONMENT  COMPACT. 

Senate,  Washington,  D.C.  Committee  on  the  Judi- 

cary. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-I3669 


CONTEMPORARY  STUDIES  PROJECT:  IM- 
PACT OF  LOCAL  GOVERNMENTAL  UNITS 
ON  WATER  QUALITY  CONTROL. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-I3670 


W7I-1367I 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS,  OHIO  RIVER  AND  SALINE  RIVER). 

Illinois  Sanitary  Water  Board,  Springfield. 
For  primary  bibliographic  entry  see  Field  05G 
W71-13672 


WATER  QUALITY  STANDARDS. 

Virginia    State    Water    Quality    Control     Board, 

Richmond. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13674 


FEDERAL  POLLUTION  CONTROL:  PAR- 
TICIPATION BY  STATES  AND  INDIVIDUALS 
ENHANCES  THE  NATIONAL  POLLUTION 
CONTROL  EFFORT, 

For  primary  bibliographic  entry  see  Field  05G 

W71-13675 


FEDERAL-STATE  RELATIONSHIPS  IN 

CALIFORNIA  WATER  QUALITY  CONTROL, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13676 


WASTE         DISCHARGE         REPORTS         AND 
REQUIREMENTS. 

Califrnia  State   Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13677 


CERTIFICATION   OF   CONFORMANCE   WITH 
WATER  QUALITY  STANDARDS. 

California  State  Water  Resources  Control  Board 

Sacramento. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13678 


DOCUMENTS  ON  THE  USE  AND  CONTROL 
OF  THE  WATERS  OF  INTERSTATE  AND  IN- 
TERNATIONAL STREAMS-COMPACTS, 
TREATIES,  AND  ADJUDICATIONS, 

House  of  Representatives,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 


DISPOSAL  OF  INDUSTRIAL  WASTES. 

Oregon  Administrative  Rules  Compilation,  ch  340 
sees  43-005  thru  43-025  (1970). 

Descriptors:  'Oregon,  'Industrial  wastes,  'Waste 
disposal,  'Pollution  abatement,  Water  pollution. 
Ultimate  disposal.  Regulation,  Administrative 
agencies,  Liquid  wastes,  Organic  wastes,  Solid 
wastes.  Pollutants,  Waste  water  disposal,  Legisla- 
tion, Legal  aspects,  Farm  wastes,  Confinement 
pens.  Hogs,  Cattle,  Canneries,  Industrial  plants, 
Foods,  Poultry,  Livestock. 

Unless  the  Department  of  Environmental  Quality 
provides  an  exemption,  all  fruit  and  vegetable 
processing  plants  shall  provide  efficient  facilities  to 
remove  all  suspended  and  floating  materials  from 
the  wastes  resulting  from  canning  and  freezing 
processing.  All  solids  retained  by  a  standard  twenty 
mesh  screen  shall  be  removed  from  liquid  wastes  by 
screening  or  other  approved  method  and  disposed 
of  in  a  non-polluting  manner.  Wastes  from 
slaughterhouses  and  meat  packing  plants  shall  be 
disposed  of  in  a  manner  that  will  prevent  direct  or 
indirect  entry  into  public  waters.  All  blood  shall  be 
collected  and  disposed  of  separately  from  other 
wastes.  Manure  and  hog  stomach  contents  shall  be 
collected  separately  and  used  as  fertilizer,  land-fill, 
or  in  some  other  approved  manner.  All  fleshings, 
grease  particles,  hair  and  other  solid  materials  shall 
be  collected  by  dry  cleaning  of  floors  and  by 
screening  of  wastes.  Adequate  grease  recovery 
basins  shall  be  installed.  Similiar  provisions  govern 
the  disposal  of  wastes  in  poultry  killing  and  packing 
plants.  To  prevent  water  pollution  from  solid 
wastes,  hog  feeding  yards  and  holding  pens  shall  be 
constructed  so  that  they  can  and  will  be  dry 
cleaned  before  being  washed  down.  (Gallagher- 
Florida) 
W71-13679 
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Field  06— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


PREVENTING    THE    POLLUTION    OF    FRESH 
WATER  BY  OIL,  GAS,  AND  SALT  WATER. 

Louisiana    State    Dept    of    Conservation,    Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13680 


WATER  QUALITY  STANDARDS  (INTERSTATE 
WATERS,  CHICAGO  RIVER  AND  CALUMENT 
RIVER  SYSTEM  AND  CALUMET  HARBOR 
BASIN). 

Illinois  Sanitary  Water  Board,  Springfield. 
For  primary  bibliographic  entry  see  Field  05G. 
W7I-13681 


OPERATION  REPORTS. 

Illinois  Sanitary  Water  Board,  Springfield. 

Technical  Release  20-2,  Sanitary  Water  Bd.  Illinois 
Dept.  of  Public  Health,  Div.  of  Sanitary  Engineer- 
ing, Bureau  of  Stream  Pollution  Control.  Sept. 
1965,  lOp. 

Descriptors:  'Illinois,  'Water  pollution  control, 
♦Regulation,  'Administrative  agencies,  Legisla- 
tion, State  governments,  Water  pollution,  Sewage 
disposal,  Waste  disposal,  Domestic  wastes,  Indus- 
trial wastes,  Treatment  facilities,  Biochemical  ox- 
ygen demand,  Solid  wastes,  Dissolved  oxygen, 
Chlorination,  Organic  matter,  Sludge,  Sludge 
disposal,  Rainfall,  Temperature. 

The  Illinois  Sanitary  Water  Board  has  established 
regulations  requiring  operation  reports  disclosing: 
( 1 )  the  volume  or  characteristic  of  waste 
discharges;  (2)  efficiency  of  operation  of  a  sewage 
works;  and  (3)  the  effects  of  discharges  upon  state 
waters.  The  reports  must  be  submitted  by  all 
sewage  works  or  industrial  waste  facilities  which: 
(1)  handle  organic  wastes;  (2)  handle  inorganic 
wastes  which  are  toxic  or  otherwise  objectionable; 
or  (3)  treat  industrial  wastes.  The  reports  are 
required  monthly  on  forms  furnished  by  the  Board. 
Failure  to  submit  proper  reports  includes  data  as 
to:  (1)  rainfall,  (2)  wind,  (3)  temperature,  (4) 
streamflow,  (5)  raw  sewage  temperature,  (6) 
sewage  flow,  (7)  recirculated  flow,  (8)  suspended 
solids,  (9)  settleable  solids,  ( 10)  sludge  volume  in- 
dex, (11)  dissolved  oxygen,  (12)  return  sludge, 
(13)  suspended  sludge,  (14)  primary  sludge,  (15) 
digestion,  (16)  chlorination,  (17)  electric  current, 
(18)  biochemical  oxygen  demand,  (19)  suspended 
solids,  (20)  raw  sewage  pH  and  (21)  relative  sta- 
bility. 
W71-13682 


RULES    AND    REGULATIONS    FOR    PUBLIC 
WATERWORKS  PROJECTS. 

Texas  State  Dept.  of  Health,  Austin.  Div  of  Sanita- 
ry Engineering. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-13683 


LIABILITY  OF  CORPORATIONS  AND  COR- 
PORATE OFFICERS  FOR  PUBLIC  WELFARE 
OFFENSES:  THE  WATER  POLLUTION 
PROBLEM, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13684 


STANDARDS  OF  QUALITY  FOR  PUBLIC 
WATERS  OF  OREGON  AND  DISPOSAL 
THEREIN  OF  SEWAGE  AND  INDUSTRIAL 
WASTES. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-I3685 


THE  OIL  AND  GAS  INDUSTRY   AND  WATER 
CONSERVATION, 

For  primary  bibliographic  entry  sec  Field  05G. 
W7  I    13686 


A  PRACTITIONER  LOOKS  AT  POLLUTION, 
fiulf  Oil  Corp;  Houston,  Tex. 


For  primary  bibliographic  entry  see  Field  05G. 

W71-13687 


OIL  POLLUTION  CONTROL  RULES  AND 
REGULATIONS. 

Rhode  Island  Department  of  Health,  Providence, 
Rhode  Island,  1971.  8  p. 

Descriptors:  'Rhode  Island,  'Oil  wastes,  'Water 
pollution  sources,  'Water  pollution  control,  Water 
pollution.  Water  quality  control,  Regulation,  Oil  in- 
dustry. Oil,  Storage  tanks.  Oily  water,  Storm  ru- 
noff, Public  health,  Administrative  agencies,  Waste 
water  treatment,  Water  pollution  treatment,  Waste 
water  disposal,  Ships,  Inland  waterways,  Harbors, 
Rivers,  Legal  aspects,  Legislation. 

To  prevent  the  discharge  or  escape  of  any  petrole- 
um product  into  the  waters  of  the  state,  Rhode 
Island's  Department  of  Health  promulgates  these 
regulations.  Basically,  the  regulations  prohibit  any 
discharge  including  storm  runoff  of  any  oil  product 
into  state  waters  from  any  oil  refinery,  tank  farm, 
or  other  manufacturer  of  petroleum  products.  Oily 
waste  water  can  be  discharged  into  state  waters 
only  after  proper  treatment.  Other  regulations 
prohibit  the:  ( 1 )  storing  of  oil  on  any  bank,  shore, 
wharf  or  pier  where  it  is  likely  to  escape  during  a 
storm;  (2)  pumping  of  bilge  or  ballast  water  from 
any  vessel  into  any  harbor,  river,  bay  or  other  in- 
land waterway;  and  (3)  improper  loading  or  un- 
loading of  oil  on  or  from  any  vessel.  Specific  load- 
ing, unloading  and  ballasting  procedures  for  oil  tan- 
kers are  established.  Additional  provisions  set 
specific  procedures  and  prohibitions  for  the  opera- 
tion of  oil  storage  tank  farms.  Every  person  who 
handles  oil  shall,  when  a  spillage  of  oil  occurs  on  his 
premises,  take  steps  as  promptly  as  possible  to 
prevent  the  spilled  oil  from  reaching  a  public  sewer 
or  drain  or  any  way  entering  any  of  the  waters  of 
the  state.  (Gallagher-Florida) 
W71-13688 


WATER  QUALITY  STANDARDS. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13689 


OFFSHORE  OPERATIONS, 

Liskow  and  Lewis,  New  Orleans,  La. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13690 


THE  MINING  INDUSTRY  AS  A  WATER  USER 
AND  WATER  POLLUTER-LEGAL  ASPECTS, 

Parsons,  Behle  and  Latimer,  Salt  Lake  City,  Utah. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-13691 


OREGON'S    WATER    POLLUTION    CONTROL 
PROGRAM. 

Oregon  State  Dept.  of  Environmental  Quality,  Por- 
tland. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13692 


WASTE  DISPOSAL. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13693 


WATER  QUALITY  STANDARDS  APPLICABLE 
TO  NEBRASKA  WATERS. 

Nebraska  State  Dept.  of  Health,  Lincoln.  Nebraska 

Water  Pollution  Control  Council. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-I3694 


LAW  OF  THE  SEA:  A  SYNOPSIS:  POLLUTION. 

San  Diego  Law  Review,  Vol.  8,  No.  3,  p  665-682, 
1971.  I8p,39ref. 


Descriptors:  'Federal  government,  'State  goi 
menus,  'Water  pollution  control,  'Law  of  the 
International  law,  International  waters,  Calrfo 
Florida,  Michigan,  Legislation,  Regulation,  1 
aspects.  Administrative  agencies,  Oil  industry 
plorations,  Oil  wastes,  Pollutants,  Pollution  al 
ment,  Oceans,  Judicial  decisions.  Ships,  Water 
lution  sources,  Water  pollution  effects. 

Selected  news  reports  concerning  pollution 
contained  in  this  article.  The  article  is  divided 
five  categories.  Domestic  Pollution,  the  title  o 
first  group,  contains  such  topics  as:  ( I )  mei 
and  DDT  found  in  fish,  (2)  oil  spills  in  San  i 
cisco  and  Long  Island  Sound,  and  (3)  the 
sequences  of  dumping  sewage  sludge  into  oci 
The  second  category  considers  pollution  contn 
forts  of  the  federal  government.  Some  of  thi 
ports  in  this  section  deal  with:  (I)  oil-eating 
teria  which  self-destruct,  (2)  citizen-initiated 
vironmental  litigation,  (3)  tax  exemptions  for 
pollution  litigants,  and  (4)  oil  dumping  by 
Navy.  The  third  group  depicts  recent  pollution 
trol  efforts  by  states.  A  California  coastline  pr< 
tion  bill,  anti-pollution  legislation  in  Florida, 
environmental  legislation  in  Michigan  are  exan 
of  this  group.  A  fourth  category  lists  recenl 
vironmental  suits:  ( I )  against  oil  companiei 
violating  drilling  regulations,  (2)  against  the  1 
for  oil  spills,  and  (3)  against  a  shipping  com 
for  the  Maritime  Corporation  settlement  pum 
of  oily  bilges.  International  pollution  is  the 
category.  Examples  of  this  category  include:  ( 
Russian  arrested  for  oil  dumping  in  Alaska,  (2 
English  Channel  collision  and  oil  spill,  (3)  a  Nj 
oil  pollution  ban,  and  (4)  an  Internati 
Chamber  of  Shipping  safety  guide  for  tanl 
(Hart-Florida) 
W71-13695 


FROM  WHENCE  COMETH  OUR  HELP.  C 
SERVATIONIST'S  SEARCH  FOR  A  JUDIC 
FORUM  FOR  ENVIRONMENTAL  RELIEF, 

Florida  Univ.,  Gainesville. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13696 


THE   AMERICAN   LEGAL   SYSTEM    AND 
VIRONMENTAL  POLLUTION, 

Tulane  Univ.,  New  Orleans,  La. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13697 


LEGAL  TECHNIQUES  FOR  POLLUTION  C 
TROL:  THE  ROLE  OF  THE  PUBLIC, 

British  Columbia  Univ.,  Vancouver  School  of  L 
For  primary  bibliographic  entry  see  Field  05G. 
W71-13698 


ANTI-POLLUTION    LEGISLATION    AND 
ENFORCEMENT:  AN  EMPIRICAL  STUDY, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13699 


ADMIRALTY    REMEDIES    FOR    VESSEL 
POLLUTION  OF  NAVIGABLE  WATERS, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13700 


GUIDELINES  FOR  THE  DEVELOPMENT 
WATER  POLLUTION  CONTROL  AND  ABA 
MENT  PLANS  FOR  SEWAGE  DRAIN* 
BASINS. 

Washington  State  Dept.  of  Ecology,  Olympia. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-13701 


OIL    AND    OYSTERS    DON'T    MIX:    PRIV/ 
REMEDIES    FOR    POLLUTION    DAMAGE 
SHELLFISH, 

For  primary  bibliographic  entry  see  Field  05G. 
W71-I3702 


MO 
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ENVIRONMENTAL  GUIDELINES  FOR  THE 
CIVIL  WORKS  PROGRAM  OF  THE  CORPS  OF 
ENGINEERS. 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-I3703 


COMPREHENSIVE  PLAN,  NOTICE  OF  PUBLIC 
HEARING. 

Delaware  River  Basin  Commission,  Trenton,  N.J. 

Federal  Register,  Vol  36,  No  134,  p  13051-13052 
(July  1971).  2  p. 

Descriptors:  *Delaware  River  Basin  Commission, 
'Administrative  agencies,  'Water  quality  control, 
'Environmental  sanitation,  Water  pollution  con- 
rol.  Federal  government,  Delaware  River,  In- 
erstate  commissions,  River  Basin  Commissions,  In- 
erstate  rivers,  River  basins,  Regulation,  Standards, 
Administration,  Administrative  decisions,  Water 
>olicy,  Water  resources,  Water  resources  develop- 
nent.  Water  pollution,  Water  quality,  Water  law, 
.egal  aspects,  Public  rights,  Adoption  of  practices. 

Notice  is  herein  given  by  the  Delaware  River  Basin 
Commission  that  it  will  hold  a  hearing  which  will 
Delude  the  following  three  areas  of  policy:  (1)  a 
omprehensive  plan  amendment  providing  for  en- 
ironmental  review,  (2)  water  quality,  and  (3) 
mendments  to  rules  of  practice  and  procedure 
lealing  with  environmental  statements.  Stream 
uality  objectives  and  effluent  quality  requirements 
ave  been  proposed  to  be  used  in  administering 
nd  enforcing  the  Commission's  water  quality  stan- 
ards.  Environmental  statements  are  proposed  for 
pecified  types  of  projects.  The  content  of  the 
roposed  statement  and  proposed  procedural 
iquirements  for  hearings  and  administrative  ae- 
on are  set  forth.  (Robinson-Florida) 
m-13704 


1RANTS  FOR  CONSTRUCTION  OF  TREAT- 
IENT  WORKS,  LIMITATIONS. 

nvironmental  Protection  Agency,  Washington 
>.C. 

ederal  Register,  Vol  36,  No  134,  p  13029-13030 
luly  1971).  2  p. 

escriptors:  *Grants,  *Water  pollution  control, 
Federal  government,  'Financing,  'Treatment 
icilities,  Government  finance,  Waste  water  treat- 
ent,  Regulation,  Water  policy.  Water  pollution, 
rater  quality,  Water  quality  control,  Pollution 
>atement,  Environmental  sanitation,  Capital 
ipply.  Projects,  Waste  treatment,  Waste  water 
sposal,  Waste  water  (Pollution),  Waste  disposal, 
:wage  disposal,  Sewage  treatment,  Industrial 
istes.  Liquid  wastes. 

irsuant  to  the  Federal  Water  Pollution  Control 
:t,  the  Administrator  of  the  Environmental  Pro- 
ction  Agency  herein  promulgates  the  following 
gulations.  No  grant  shall  be  made  for  any  water 
illution  control  project  unless  satisfactory  as- 
rance  is  given  that  sewage  or  industrial  wastes 
II  be  adequately  treated  to  abate,  control,  or 
event  water  pollution.  This  assurance  must  show 
e  following:  (1)  substantially  complete  removal 
settleable  or  floatable  materials,  (2)  removal  of 
%  of  5-day  biochemical  oxygen  demand,  (3) 
bstantially  complete  reduction  of  pathogenic 
croorganisms,  and  (4)  any  additional  treatment 
cessary  to  meet  applicable  water  quality  stan- 
rds.  The  second  requirement  may  be  waived  for 
ajects  discharging  wastes  into  open  ocean  waters 
"ough  an  ocean  outfall.  The  second  and  third 
juirements  may  be  waived  for  projects 
signaled  solely  to  treat  or  control  wet  weather 
mbined  sewer  overflows  if  such  project  is  con- 
lent  with  river  basin  and  regional  or 
Iropolitan  plans  to  meet  approved  water  quality 
ndards.  (Robinson-Florida) 
71-13705 


WATER  QUALITY  STANDARDS. 

Environmental    Protection    Agency,    Washington, 

For  primary  bibliographic  entry  see  Field  05G 
W71-13706 


NOTICE  OF  PUBLIC  HEARINGS  (AMEND- 
MENT OF  COMPREHENSIVE  PLAN). 

Delaware  River  Basin  Commission,  Trenton,  N.J. 

Federal  Register,  Vol  36,  No  142,  p  13705-13706 
(July  1971). 2p. 

Descriptors:  'Delaware  River  Basin  Commission, 
♦Delaware  River,  *  /ater  resources  development, 
♦Treatment  facilities,  Administrative  decisions, 
Administrative  agencies,  Federal  government,  In- 
terstate commissions,  River  basin  commissions,  In- 
terstate rivers,  River  basins,  Regulations,  Stan- 
dards, Administration,  Water  policy,  Water 
resources,  Water  law,  Legal  aspects,  Projects,  Pro- 
ject planning,  Planning,  Sewage  disposal,  Public 
rights. 

Notice  is  hereby  given  by  the  Delaware  River  Basin 
Commission  that  it  will  hold  hearings  on  proposals 
to  amend  the  Comprehensive  Plan  to  include  ten 
projects.  The  projects  are  listed,  and  an  explana- 
tion of  each  is  provided.  The  enumerated  projects 
relate  to:  (1)  well  water  supply,  (2)  sewage  treat- 
ment, and  (3)  sewage  interceptors.  (Robinson- 
Florida) 
W71-13707 


WATER  MANAGEMENT  BUREAU. 

Michigan     State     Dept.     of    Natural     Resources, 

Lansing. 

For  primary  bibliographic  entry  see  Field  05G 

W71-I3708 


ENVIRONMENTAL  PROGRESS  DURING  1970. 

For  primary  bibliographic  entry  see  Field  05G. 
W71-13709 


POLLUTION  CONTROL-FINANCING. 

Public  Laws  of  Maine,  1971,  ch  210,  amending, 
Maine  Rev.  Stat.  Ann.  tit.  30,  sees  5325  thru  5342. 

Descriptors:  *Maine,  'Pollution  abatement, 
♦Financing,  ♦Treatment  facilities,  Water  pollution 
control,  Air  pollution,  Government  finance, 
Federal  government,  State  governments.  Loans, 
Costs,  Construction,  Operation  and  maintenance, 
Cities,  Pollutants,  Environmental  sanitation,  Ad- 
ministrative agencies,  Contracts,  Planning,  Pro- 
grams, Economics,  Logal  governments. 

This  amendment  to  the  Municipal  Industrial  and 
Recreation  Obligations  Act,  under  which  pollution- 
control  facilities  are  to  be  financed  by  issuing 
revenue  obligation  securities,  includes  commercial, 
pollution-control,  and  combined  projects  in  order 
to  forestall  delay  in  Maine's  pollution-control  pro- 
gram. A  pollution-control  project  is  any  structure, 
equipment,  or  facility  necessary  to  prevent,  con- 
trol, or  reduce  pollution  of  the  air,  water,  or  the 
earth,  together  with  all  lands,  rights,  and  franchises 
acquired  by  the  municipality  for  the  construction 
and  operation  of  the  project.  A  combined  project  is 
any  combination  of  industrial-commercial,  pollu- 
tion control,  and  recreational  project  undertaken 
by  a  single  municipality  for  a  common  lessee  or 
group  of  lessees.  The  amendment  allows  mu- 
nicipalities to  acquire  property,  including  un- 
derwater and  riparian  rights;  to  contract  with 
federal  and  state  governments;  and  to  accept 
government  financial  assistance.  Certification  of 
approval  of  the  project  from  the  Environmental  Im- 
provement Commission  is  mandatory,  and  new 
guidelines  for  evaluating  projects  are  provided.  The 
amendment  incorporates  these  new  projects  into 
those  provisions  dealing  with  balloting  for  securi- 
ties, validation  suits,  and  remedies  to  security  hol- 
ders. (Rees-Florida) 
W7I-I37I2 


OLVMPIA  OYSTER  CO.  V.  RAYONIER,  INC. 
(ACTION  FOR  DAMAGES  FROM  WATER  POL- 
LUTION DISMISSED  FOR  FAILURE  TO  SHOW 
VIOLATION  OF  PERMIT). 

229  F.  Supp.  855-861  (W.  D.  Wash.  1964). 

Descriptors:  'Washington,  ♦Water  pollution,  'Per- 
mits, ♦Adjudication  procedure,  Legal  aspects,  Ju- 
dicial decisions,  Administrative  agencies,  Regula- 
tion, Pollutants,  Industry,  Commercial  fishing,  In- 
dustrial wastes,  Chemical  wastes,  Shellfish, 
Oysters,  Commercial  fishing,  Remedies,  Water  pol- 
lution sources,  Water  pollution  effects.  State 
governments,  Jurisdiction. 

Plaintiff  oyster  company  sought  to  recover 
damages  from  defendant  chemical  company  for 
water  pollution  injuring  its  oyster  beds.  The  action 
was  subject  to  the  doctrine  of  primary  administra- 
tive jurisdiction;  plaintiff  could  therefore  only 
prevail  by  proving  that  defendant  had  violated  the 
terms  of  its  permit  from  the  Washington  Pollution 
Control  Commission.  Some  four  years  had  elapsed 
since  the  prior  decision  requiring  plaintiff  to 
develop,  proof  of  violation  of  defendant's  permit. 
Following  presentation  of  plaintiff's  evidence  in  the 
federal  district  court,  defendant  moved  for  a 
directed  verdict.  The  court  reviewed  the  evidence 
and  determined  that  plaintiff  had  not  presented 
substantial  evidence  tending  to  prove  that  defen- 
dant had  failed  to  comply  with  the  terms  of  its  per- 
mit. Hence,  defendant's  motion  for  a  directed  ver- 
dict was  granted,  and  the  action  was  dismissed  on 
the  merits,  with  prejudice.  (Hart-Florida) 
W71-13722 


POLLUTION         MANAGEMENT        IN        THE 
COASTAL  STATES, 

Ocean  Science  Center  of  the  Atlantic  Commission, 

Savannah,  Ga. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13728 


COMPREHENSIVE  FRAMEWORK   PLANNING 
IN  THE  COASTAL  ZONE, 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford Conn. 

For  primary  bibliographic  entry  see  Field  06B 
W71-13729 


THE    NECESSITY    OF    LOCAL    SUPPORT    IN 
COASTAL  ZONE  PLANNING, 

Interstate     Electronics     Corp;     Anaheim,     Calif. 

Oceanics  Div. 

For  primary  bibliographic  entry  see  Field  06B 

W71-13730 


ENVIRONMENTAL  LAW  -  CONGRESS  HAS 
AUTHORITY  UNDER  THE  COMMERCE 
CLAUSE  TO  PROTECT  MARINE  ECOLOGY  IN 
INTRASTATE  WATERS  -  CORPS  OF  EN- 
GINEERS  TO  TAKE  ENVIRONMENTAL  CON- 
SIDERATIONS INTO  ACCOUNT  IN  THE 
MANAGEMENT  OF  NAVIGABLE  WATERS. 
Villanova  Univ.,  Pa. 

For  primary  bibliographic  entry  see  Field  05G 
W71-13743 


THE  ENVIRONMENTAL  LAW  EXPLOSION  -  A 
SURVEY  OF  ANTI-POLLUTION  LAWS  AF- 
FECTING THE  OIL  INDUSTRY, 

Pace  Coll.,  New  York. 

For  primary  bibliographic  entry  see  Field  05G 

W71-13744 


OWENS  V.  UNITED  STATES  (LIABILITY  OF 
UNITED  STATES  FOR  NEGLIGENT  APPLICA- 
TION OF  INSECTICIDE,  POLLUTING  POND 
OF  ADJACENT  LANDOWNER). 

294  F.  Supp.  400-405  (S.D.Ala.  1968). 

Descriptors:  ♦Alabama,  ♦Water  pollution,  ♦Insecti- 
cides, ♦Rainfall,  Cattle,  Ponds,  Streams,  Federal 
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government,  Administrative  agencies,  Rain,  Legal 
aspects,  Judicial  decisions,  Water  pollution  effects, 
Water  pollution  sources,  Pollutants,  Water  wells, 
Damages,  Remedies,  Regulation. 

Plaintiff  cattle  rancher  sought  to  recover  damages 
for  injury  to  his  herd  from  defendant  United  States 
under  the  Federal  Tort  Claims  Act.  Plaintiff's  pro- 
perty included  part  of  a  small  pond  from  which  the 
cattle  watered.  The  pond  was  supplied  from  rainfall 
and  water  drainage.  A  dry-bed  drainage  creek 
drained  into  the  pond.  Federal  Department  of 
Agriculture  employees  treated  the  property  adjoin- 
ing plaintiff's  with  a  chemical  insecticide. 
Thereafter,  a  heavy  rainfall  occurred  which  washed 
this  insecticide  into  the  dry-bed  creek,  and  ulti- 
mately to  plaintiff's  pond.  The  pond  was  fenced  off, 
and  the  cattle  were  not  poisoned.  Nevertheless, 
plaintiff  claimed  damages  from  loss  of  part  of  his 
pasture,  reduced  milk  production,  increased  food 
cost,  and  the  expense  of  drilling  a  well  for  water. 
Defendant  contended  that  plaintiff's  injury  resulted 
from  the  rainfall,  an  act  of  God,  and  that  it  was  not 
liable.  The  Federal  District  Court  however,  deter- 
mined that  under  Alabama  law  an  act  of  God  would 
not  render  defendant  immune  where  its  negligence 
was  also  an  acutal  cause  of  plaintiff's  injury.  Since 
the  court  concluded  that  defendant's  negligence 
was  an  actual  cause  of  the  injury,  defendant  was 
held  liable.  (Hart-Florida) 
W71-13745 


ELEMENTS     OF     OCEANS     AND     COASTAL 
ZONE  MANAGEMENT, 

California  State  Advisory  Commission  on  Marine 

and  Coastal  Resources,  Sacramento. 

For  primary  bibliographic  entry  see  Field  02L. 

W71-13750 


COASTAL  WATER  POLLUTION,  POLLUTION 
OF  THE  SEA  BY  OIL  SPILLS. 

North     Atlantic     Treaty     Organization,     Brussels 

(Belgium). 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13751 


FEDERAL  REGULATIONS  AND  POLLUTION 
CONTROLS  ON  THE  U.S.  OFFSHORE  OIL  IN- 
DUSTRY, 

Geological  Survey,  Washington,  DC.  Conservation 

Div. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13757 


EXECUTIVE  ACTION  -  NATIONAL  PLANS, 

Department  of  Trade  and  Industry,  Marine  Divi- 
sion, Great  Britain. 

For  primary  bibliographic  entry  see  Field  05G. 
W7I-I3773 


NATIONAL  CONTINGENCY  PLANNING, 

Department  of  Transportation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  05G. 
W71-13774 


PLAN  OF  STRUGGLE  AGAINST  THE  AC- 
CIDENTAL AND  MASSIVE  POLLUTIONS 
FROM  HYDROCARBONS  REJECTED  INTO 
THE  SEA,  PLAN  DE  LUTTE  CONTRE  LES 
POLLUTIONS  ACC1DENTELLES  ET  MAS- 
SIVES  PAR  HYDROCARBURES  REJETES  EN 
MER, 

Ministere  de  I  Interieur,  Brussels  (Belgium).  Ser- 
vice de  la  Protection  Civile 
For  primary  bibliographic  entry  see  Field  05G. 
W7I-I3776 


INTERNATIONAL  COOPERATION, 

Commission     Intcrministcriclle     de     la     Politique 

Scientifique,  Brussels  (Belgium  ). 

lor  primary  bibliographic  entry  see  Field  05G. 

W7I-I377X 


UNITED  STATES  V.  ESSO  STANDARD  OIL  CO. 
OF  PUERTO  RICE  (CRIMINAL  PROSECUTION 
OF  OIL  COMPANY  FOR  VIOLATION  OF 
RIVERS  AND  HARBORS  ACT). 

375  F.2d621-624(3dCir   1967). 

Descriptors:  "Rivers  and  Harbors  Act,  *Water  pol- 
lution, "Oil  industry,  'Navigable  waters.  Legal 
aspects,  Judicial  decisions,  Water  pollution  con- 
trol, Water  pollution  sources.  Water  pollution  ef- 
fects. Water  quality,  Water  quality  control,  Legisla- 
tion, Federal  government,  Remedies,  Navigation. 

Plaintiff  United  States  sought  a  criminal  conviction 
of  defendant  oil  company  for  violation  of  section 
13  of  the  Rivers  and  Harbors  Act,  which  prohibits 
discharge  of  refuse  into  navigable  waters.  Defen- 
dant had  dumped  petroleum  products  onto  the 
ground  at  its  tank  farm;  the  products  flowed  across 
a  road  and  adjacent  property,  and  ultimately  into 
the  sea.  The  Act  creates  two  offenses:  ( I ) 
discharge  of  refuse  into  navigable  waters  and  (2) 
deposit  of  material  on  the  banks  of  navigable 
waters,  where  it  may  be  washed  into  navigable 
waters  and  impede  navigation.  Plaintiff  and  defen- 
dant agreed  that  navigation  was  unimpeded  by  the 
discharge.  Defendant  contended,  therfore,  that 
since  it  did  not  discharge  the  petroleum  product 
into  the  waters,  but  onto  the  bank,  section  13  was 
not  violated.  The  Federal  Court  of  Appeals,  how- 
ever, interpreted  section  13  liberally,  and  held  that 
defendant's  conduct  was  sufficient  for  conviction. 
Defendant's  challenge  to  the  sufficiency  of  the 
evidence  was  also  rejected.  (Hart-Florida) 
W71-13780 


STATE  V  DUXBURY  (CONSTITUTIONALITY 
OF  LEGISLATION  ESTABLISHING  POLLU- 
TION CONTROL  AGENCY). 

160  W2d88-94(Neb  1968). 

Descriptors:  "Nebraska,  "Legislation,  "Treatment 
facilities,  "Government  finance,  Credit,  Judicial 
decisions.  Legal  aspects,  Water  law,  Planning, 
State  governments.  Local  governments.  Water 
resources  development.  Financing,  Loans,  Water 
pollution  control.  Water  quality  control.  Waste 
water  disposal,  Waste  disposal,  Administrative 
agencies,  Adoption  of  practices. 
Identifiers:  "Constitutionality. 

Plaintiff  Attorney  General  brought  this  original  ac- 
tion against  defendant  members  of  the  Nebraska 
Clean  Waters  Commission  to  determine  the  validi- 
ty of  the  act  establishing  the  Commission.  Legisla- 
tion provided  that  the  Nebraska  Clean  Waters 
Commission  was  to  assist  municipalities  in  the 
planning  and  financing  of  waste  water  treatment 
works,  waste  water  collecting  systems,  and  solid 
waste  disposal  facilities.  The  Commission  was 
authorized  to  issue  bonds  and  notes  and  to  loan 
money  to  municipalities  to  accomplish  the  pur- 
poses of  the  legislative  act.  The  Commission  was 
also  authorized  to  pledge  all  or  any  part  of  the  fees 
and  charges  received  by  the  Commission  as  securi- 
ty for  the  payment  of  bonds  and  notes  issued  by  it. 
Plaintiff  alleged  the  Commission's  authority  vio- 
lated constitutional  provisions.  The  Supreme  Court 
of  Nebraska  held  that  the  Nebraska  Clean  Waters 
Commission's  power  to  pledge  fees  and  charges  as 
security  for  indebtedness  violated  a  Nebraska  con- 
stitutional limitation  on  state  indebtedness.  The 
Court  ruled,  however,  that  the  unconstitutional 
portions  of  the  Nebraska  Clean  Waters  Commis- 
sion Act  could  be  severed  from  it  without  destroy- 
ing the  entire  plan  of  the  Act.  The  Court  upheld  the 
validity  of  the  remainder  of  the  Act.  (Johnson- 
Florida) 
W71-13782 


CITY  OF  SAN  ANTONIO  V.  CI)  J  ENTER- 
PRISES, INC  (ISSUANCE  OF  EFFLUENT 
DISCHARGE  PERMITS). 

402  SW2d  573-576  (Ct.  Civ.  App.  Tex.  1966). 


Descriptors:  "Texas,  "Water  quality  control,  *Pe 
mits,  "Treatment  facilities,  Sewage  treatment,  Ji 
dicial  decisions,  Legal  aspects.  Water  law,  Regul 
tion,  Administrative  agencies.  Legislation,  Sta 
governments,  Local  governments,  Water  pollutk 
control,  Standards,  Water  pollution  effects,  Wat 
pollution  sources,  Municipal  wastes,  Effluents,  Po 
lutants.  Water  pollution. 

Defendant  corporation  was  granted  a  permit  by  tl 
Texas  Water  Pollution  Control  Board  authorizing 
to  discharge  treated  municipal  sewage  effluent  im 
a  creek.  The  permit  imposed  certain  conditions  c 
the  discharge,  one  condition  was  that  the  quanti 
of  discharge  was  limited  to  696,000  gallons  pi 
day.  Plaintiff  city  and  landowners  brought  suit  I 
set  aside  the  order  of  the  Board  granting  the  pe 
mit.  Plaintiff  city  contended  the  design  of  tf 
proposed  treatment  plant  was  inadequate  The  tri 
court  held  that  the  order  of  the  Board  was  valid  ar 
supported  by  substantial  evidence  which  indicate 
that  effluent  discharged  under  the  conditions  of  tr 
permit  would  not  cause  any  appreciable  pollutic 
to  the  creek.  The  Texas  Court  of  Civil  Appeals  a 
firmed  and  held  that  evidence  of  the  inadequacy  < 
a  treatment  plant  is  not  pertinent  to  the  validity  of 
discharge  permit.  The  court  ruled  that  the  Boat 
had  been  established  to  control  effluent  passiri 
into  the  waters  of  the  state,  and  the  legislature  ii 
tended  the  Health  Department,  not  the  Water  Po 
lution  Control  Board,  to  approve  the  design  ( 
treatment  plants.  (Johnson-Florida) 
W71-13783 


CITY  OF  MOORE  V  CENTRAL  OKLAHOM 
MASTER  CONSERVANCY  DISTRICT  (INJUNt 
TION  TO  PROHIBIT  CITY  FROM  POLLUTINl 
RESERVOIR). 

441  P.2d  452-461  (Okla  1968). 

Descriptors:  "Oklahoma,  "Permits,  "Sewage  e 
fluents,  "Reservoirs,  Dams,  Rivers,  Domesti 
water,  Administrative  agencies,  Prescriptive  right 
Water  pollution.  Water  pollution  sources,  Watt 
pollution  effects,  Water  pollution  control,  Polk 
tanls,  Pollution  abatement.  Cities,  Municips 
wastes,  Public  health,  Treatment  facilities,  Judicii 
decisions,  Legal  aspects,  Local  governments. 

Plaintiff  conservancy  district  sought  to  enjoin  d« 
fendant  municipality  from  discharging  treate 
sewage  effluent  into  plaintiff's  reservoir.  In  195^ 
plaintiff  was  formed  to  dam  the  Little  River  t 
create  a  water  supply  for  several  cities;  the  projet 
was  to  be  completed  in  1964.  In  1962,  defendanl 
obtained  a  new  discharge  permit  from  the  state 
which  specifically  prohibited  defendant's  effluer 
from  being  discharged  into  the  Little  River  afte 
the  reservoir  was  formed.  Defendant  and  it 
predecessor  had  been  discharging  effluent  into  th 
river  under  permit  since  1935.  Dispite  the  restric 
tion  in  its  permit,  defendant  planned  to  continu 
discharging  into  the  river  after  the  reservoir  wa 
completed;  defendant  contended  its  modern  treal 
ment  would  not  pollute  the  reservoir.  Plaintil 
sought  to  enjoin  this  action.  Defendant  contender 
it  had  acquired  a  prescriptive  right  to  discharge  it 
effluent.  The  Oklahoma  Supreme  Court,  howevei 
held  that  defendant's  purported  occupancy  lackei 
the  adverseness  essential  to  a  claim  of  prescriptiv 
right,  because  the  discharges  were  always  unde 
permit.  Furthermore,  the  court  held  that  defen 
dant's  attempted  violation  of  the  terms  of  its  per 
mit,  and  of  state  law,  justified  the  trial  court's  in 
junction  prohibiting  the  discharge.  (Hart-Florida) 
W71-13799 


FISHING  REGULATIONS;  LICENSING. 

Indiana  Stat.  Ann.  sees.  11-406,  11-410,  11-60' 
(Supp    1970). 

Descriptors:  "Indiana,  "Fish  conservation,  "Wate 
pollution  control,  "Damages,  Legislation,  Wate 
law,  Legal  aspects,  Fish  management.  Regulation 
Water  pollution,  Water  pollution  sources,  Wate 
pollution  effects.  Aquatic  weed  control,  Aquatii 
weeds.  Remedies,  Fishkill,  Wildlife  conservation. 
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All  offal  or  filth  accruing  from  the  catching,  curing, 
or  shipping  of  fish  in  or  near  Lake  Michigan  shall 
be  disposed  of  in  such  a  manner  as  not  to  pollute 
such  waters.  It  shall  be  unlawful  for  any  person  to 
chemically  treat  any  aquatic  vegetation  in  any 
waters  or  boundary  waters  of  the  state  without  first 
procuring  a  permit.  Any  person  whether  or  not  ap- 
proval has  been  issued  who  discharges  wastes  or 
chemicals  into  water  sufficient  to  kill  wild  animals 
shall  be  responsible  for  such  kill.  The  attorney 
general  shall  bring  a  civil  action  to  recover 
damages,  and  the  damages  shall  be  used  to  restore 
the  wild  animal  population  if  possible.  (Robinson- 
Florida) 
W71-I3809 


UJGUSTINE  V  HINNEN  (LIABILITY  OF  OIL 
LESSEE  FOR  SALINE  POLLUTION  OF  WATER 
SUPPLY  ON  ADJACENT  LANDS). 

143  P. 2d  354-360  (Kan.  1968). 

Jescriptors:  *Kansas,  *Saline  water  intrusion,  *In- 
ection  wells,  *  Damages,  Oil  wastes,  Oil  fields,  Oil 
ndustry.  Water  pollution,  Water  pollution  sources, 
Vattr  pollution  effects,  Water  supply,  Saline 
*ater-freshwater  interfaces,  Brine  disposal, 
)rilling  fluids,  Oil  wells,  Byproducts,  Waste 
lisposal,  Waste  water  disposal,  Well  permits,  Well 
egulations,  Administrative  agencies,  Subsurface 
unoff,  Water  wells,  Cattle,  Farms,  Leases. 

laintiff  cattle  rancher  sued  defendant  oil  and  gas 
:ssee  for  actual  and  punitive  damages  for  saline 
dilution  of  plaintiffs  water  supply.  Defendant  in- 
tailed  an  injection  well  for  disposal  of  salt  water 
rom  its  drilling  operation  on  its  leasehold  adjacent 
)  plaintiff's  tract.  Defendant  obtained  a  permit  for 
le  well  from  a  state  commission,  although  the  data 
jbmitted  for  the  permit  was  inaccurate.  A  braden 
ead  was  installed  on  the  well  to  prevent  salt  water 
>rm  pipe  leaks  from  rising  to  the  surface.  The 
iline  water  intruded  into  plaintiffs  water  supply 
nd  injured  his  farming  operations  and  his  cattle. 
I  trial,  plaintiff  was  awarded  $12,651  actual 
amages  and  $18,000  punitive  damages.  The  Kan- 
is  Supreme  Court  upheld  the  award  for  actual 
images,  and  determined  that  plaintiff's  action  was 
at  barred  by  the  statute  of  limitations.  The  court 
i>served  that  punitive  damages  are  allowable  when 
defendant's  conduct  showed  a  reckless  indif- 
rence  and  disregard  of  the  rights  of  others.  De- 
ndant's  violation  of  law  relating  to  escape  of  salt 
ater  was  not  found  sufficient  to  subject  him  to  pu- 
tive  damages.  No  other  actions  were  proven  tend- 
g  to  show  a  reckless  disregard  of  plaintiffs  rights, 
id  the  court  reversed  the  award  of  punitive 
images.  (Hart-Florida) 
71-13816 


EGULATION  OF  WATERCRAFT-SEWAGE 
ISPOSAL. 

svada  Revised  Statutes  sees  488.315  thru 
18.335(1965). 

sscriptors:  *Nevada,  *Sewage  disposal,  *Boats, 
toating  regulations.  Sewage,  Sewage  treatment, 
iblic  health,  Legal  aspects,  Administrative  agen- 
ts, State  governments,  State  jurisdiction,  Stan- 
rds,  Pollution  abatement,  Water  pollution  con- 
)l,  Water  quality,  Water  quality  control,  Water 
llution,  Water  pollution  sources. 

>ats  are  herein  defined  as  any  vessel  or  watercraft 
)ved  by  oars,  paddles,  sails,  or  other  power 
xhanism,  inboard  or  outboard,  or  any  other  ves- 
or  structure  floating  upon  the  water  whether  or 
t  capable  of  self-locomotion,  including 
useboats,  barges,  and  similar  floating  objects.  A 
wine  toilet  is  defined  as  any  toilet  on  or  within 
y  boat.  The  term  sewage  encompasses  all  human 
dy  wastes.  No  marine  toilet  on  any  boat  operated 
on  the  waters  of  the  state  shall  be  so  constructed 
&  operated  as  to  discharge  any  inadequately 
ated  sewage  into  such  waters  directly  or  in- 
ectly,  nor  shall  any  container  of  inadequately 
ated  sewage  be  placed  or  discharged  into  or  near 
P  waters  of  the  state.  The  regulation  also  requires 
it  any  marine  toilet  located  on  or  within  any  boat 


shall  have  securely  affixed  to  the  interior  discharge 
opening  a  suitable  treatment  device  constructed 
and  maintained  in  accordance  with  regulations  of 
the  Health  Division  of  the  Nevada  Department  of 
Health.  All  sewage  passing  into  or  through  such 
toilets  shall  pass  solely  through  such  devices.  (Hor- 
witz-Florida) 
W7I-13846 


PEOPLE  V  CITY  OF  LOS  ANGELES  (SEWAGE 
DISPOSAL  INTO  BAY  RESULTING  IN  POLLU- 
TION OF  SHORELINES). 

325  P2d  639-648  (DistCtAppCal  1958). 

Descriptors:  *California,  *Pollution  abatement, 
♦Cities,  *Municipal  wastes,  Water  pollution  con- 
trol, Water  pollution  sources,  Water  quality  con- 
trol, Water  pollution,  Domestic  wastes,  Treatment 
facilities,  Waste  disposal.  Water  pollution  treat- 
ment, Sewage  treatment.  Sewage  disposal.  Sewage 
effluents,  Bays,  Legal  aspects.  Judicial  decisions, 
State  governments,  Administrative  agencies,  Local 
governments,  Jurisdiction. 

Plaintiff  municipalities  sought  an  injunction  against 
defendant  city  for  abatement  of  a  public  nuisance. 
Plaintiffs  alleged  that  defendant  polluted  the  waters 
of  a  bay  through  sewage  discharge,  thereby  causing 
pollutant  deposits  on  plaintiffs'  shores.  Defendant 
alleged  that  one  plaintiff  city  could  not  sue  to  en- 
force a  prior  judgment  restricting  defendant  from 
discharging  sewage  into  the  bay.  Defendant  further 
alleged  that  the  state  water  pollution  control  board 
had  exclusive  authority  to  enjoin  public  nuisances, 
and  that  plaintiffs  had  no  right  to  prescribe  the 
means  or  facilities  that  the  city  should  use  in  treat- 
ing and  disposing  of  its  sewage.  The  Second  District 
Court  of  Appeal  reversed  a  lower  court  dismissal  of 
the  causes  of  action  and  held  that  water  pollution 
legislation  was  not  intended  to  place  in  the  state 
water  pollution  control  board  the  exclusive  power 
to  abate  nuisances  created  by  water  pollution.  Mu- 
nicipalities have  the  right  to  seek  pollution  abate- 
ment through  actions  for  public  nuisance.  A  court 
may  proscribe  the  use  of  present  facilities  creating 
pollution.  The  court  held,  however,  that  a  mu- 
nicipality could  not  seek  to  enforce  a  prior 
judgment,  where  it  was  not  a  party  to  that  action. 
(Smiljanich-Florida) 
W71-13857 


CITIES  SERVICE  OIL  CO  V.  MERRITT 
(DAMAGES  FOR  THE  POLLUTION  OF  SUB- 
TERRANEAN WATERS). 

332  P2d  677-688  (Okla.  1958). 

Descriptors:  *Subsurface  waters,  *Water  pollution 
effects,  'Oklahoma,  'Oil  industry,  Oil  wells,  Oil 
wastes,  Saline  water  intrusion,  Creeks,  Potable 
water.  Damages,  Judicial  decisions,  Legal  aspects, 
Water  pollution,  Water  wells,  Remedies,  Adjudica- 
tion procedure. 

Plaintiff  landowner  sued  defendant  petroleum 
companies  for  actual  and  punitive  damages  result- 
ing from  the  salt  water  pollution  of  subterranean 
waters  underlying  plaintiffs  water  wells.  The  wells 
became  permanently  unpotable.  Defendants  al- 
leged error  by  the  trial  court  in:  ( I )  not  requiring 
plaintiff  to  prove  negligence,  (2)  awarding  exces- 
sive actual  damages,  and  (3)  awarding  punitive 
damages  improperly.  The  Supreme  Court  of 
Oklahoma  held  that:  ( 1 )  the  basis  of  liability  for  in- 
jury to  property  by  oil  pollution  and  salt  water  in- 
trusion is  either  negligence  or  nuisance,  (2)  liability 
for  a  nuisance  does  not  require  proof  of  negligence 
since  negligence  is  not  an  essential  element  of  a 
cause  of  action  for  nuisance,  (3)  oil  companies 
which  are  joint  tortfeasors  are  each  accountable  for 
the  entire  amount  of  damages.  The  court  ruled  that 
plaintiff  was  entitled  to  damages  measured  by  the 
difference  in  land  value  prior  to  and  just  after  the 
injury.  Plaintiff  was  held  entitled  to  reimbursement 
for  emergency  expenditures  made  to  minimize 
damages.  Punitive  damages  were  held  allowable 
because  defendants  had  intentionally  permitted  salt 
water  to  escape  into  nearby  creeks.  The  punitive 


damages  awarded,  however,  were  held  to  be  exces- 
sive. (Rees-Florida) 
W7I-13883 


CRAWFORD  V  YEATTS  (SALT  WATER  POL- 
LUTION OF  FARMLANDS  FROM  OIL 
DRILLING  OPERATIONS). 

395SW2d413-419(CivAppTex  1965). 

Descriptors:  *Texas,  *Saline  water  intrusion, 
'Damages,  'Remedies,  Water  pollution.  Legal 
aspects.  Judicial  decisions,  State  governments, 
State  jurisdiction,  Pollution  abatement,  Water  pol- 
lution control,  Water  pollution  sources.  Saline 
water,  Oil  industry,  Drilling,  Water  law,  Relative 
rights,  Water  quality,  Oil  fields,  Farms,  Ground- 
water. 

Plaintiff  landowner  sought  to  recover  damages  for 
injury  to  his  farmlands  caused  by  defendant  oil 
lease  operator.  Defendant  disposed  of  salt  water, 
produced  as  a  by-product  of  its  oil  drilling,  by  the 
use  of  a  surface  evaporation  pit.  The  salt  water  en- 
tered the  ground  through  the  porous  areas  in  the  pit 
and  polluted  plaintiff's  fresh  groundwater  supply. 
The  trial  court  awarded  plaintiff  a  judgment  of 
$17,064  for  permanent  damages  to  the  farm.  On 
appeal  plaintiff  contended  that  defendant 
negligently  disposed  of  the  salt  water  and  that  such 
negligence  was  the  proximate  cause  of  the  injury. 
Defendant  contended  that  the  action  was  barred  by 
the  statute  of  limitations,  that  there  was  insufficient 
evidence  to  establish  negligence,  and  that  the 
damages  were  excessive.  The  Texas  Court  of  Civil 
Appeals  affirmed  the  judgment,  holding  that  the 
statute  of  limitations  did  not  begin  to  run  until 
plaintiff  discovered  or  should  have  discovered  the 
salt  water  damage  to  the  land  and  that  plaintiff 
produced  ample  evidence  to  support  the  finding  of 
negligence  and  the  amount  of  damages  through  the 
use  of  lay  and  expert  witnesses.  (Horwitz-Florida) 
W71-13899 


PATTERNS  OF  POLITICS  IN  WATER 
RESOURCE  DEVELOPMENT:  A  CASE  STUDY 
OF  NEW  MEXICO'S  ROLE  IN  THE 
COLORADO  RIVER  BASIN  BILL, 

New  Mexico  Univ.,  Albuquerque.  Div.  of  Govern- 
ment Research. 
Helen  M.  Ingram. 

Available  from  the  National  Technical  Information 
Service  as  PB-203  490,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  Publication  No.  79,  December  1969. 
96  p,  I  map.  OWRR  Project  B-0I2-NMEX  ( I ). 

Descriptors:  'Water  resources  development,  Deci- 
sion making,  *New  Mexico,  "Legal  aspects, 
♦Colorado  River  Basin,  'Political  aspects,  In- 
terstate, Regions,  'Water  policy. 
Identifiers:  Political  model.  Policy  making, 
Colorado  River  Basin  Act,  Hooker  dam. 

While  economists  and  engineers  have  fairly 
concrete  and  explicit  criteria  forjudging  water  pro- 
jects as  economically  justifiable  and  technically 
feasible,  political  scientists  have  yet  to  provide 
comparable  insight  into  the  process  by  which  water 
development  becomes  politically  viable.  This  pro- 
ject develops  a  pattern  of  politics  which  illustrates 
the  process  through  which  water  development 
proposals  become  politically  feasible.  The  basic 
variable  which  structures  the  pattern  is  the  percep- 
tion of  the  risks  and  rewards  involved  in  different 
policy  choices  in  water.  The  relevance  and  accura- 
cy of  the  political  model  which  is  constructed  is 
tested  against  examples  of  policy  making.  A  case 
study  is  made  of  the  way  New  Mexico  got  its  share 
of  the  Colorado  River  Basin  Act  of  1968.  The 
authorizations  of  the  Animas-La  Plata  project  and 
Hooker  Dam  are  examined  in  particular  detail.  The 
pattern  of  politics  set  out  is  found  to  trace  with 
some  accuracy  the  concrete  cases  of  policy  mak- 
ing. Where  gaps  occur  in  the  model  and  there  are 
lapses  in  its  explanatory  power,  these  are  identified 
as  areas  for  further  research.  ( Wray-Chicago) 
W71-13900 
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ITY  OF  TACOMA  V  WELCKER  (EMINENT 
DOMAIN  ACTION  TO  PREVENT  POLLUTION 
OF  MUNICIPAL  WATER  SUPPLY). 

399  P2d  330-338  (Wash  1965). 

Descriptors:  'Washington,  *Eminent  domain,  ♦Lo- 
cal governments,  *  Water  pollution  control,  State 
governments,  Judicial  decisions,  Legal  aspects, 
Public  health,  Pollution  abatement,  Water  quality 
control,  Treatment  facilities,  Water  pollution,  Con- 
demnation, Water  law,  Project  planning,  Riparian 
rights,  Water  rights,  Water  allocation,  Water  purifi- 
cation, Water  management,  Water  policy,  Water 
conservation. 

Plaintiff  city  of  Tacoma  initiated  this  action  in 
eminent  domain  seeking  to  acquire  fee  simple  title 
to  some  1,450  acres  of  land  contiguous  to  the 
Green  River.  The  purpose  of  the  proposed  acquisi- 
tion was  to  protect  the  municipality's  domestic  and 
industrial  water  supply  from  pollution.  The  trial 
court  refused  to  enter  an  order  of  public  use  and 
necessity  and  dismissed  plaintiffs  petition.  Plaintiff 
claimed  that  such  acquisitions  are  part  of  a  plan 
which  will  ultimately  give  the  city  ownership  and 
control  over  a  buffer  strip  and  surface  filter  blanket 
one  half  mile  in  depth  on  each  side  of  the  river,  thus 
providing  protection  against  pollution  of  the  waters 
and  minimizing  the  necessity  of  installing  a  filtra- 
tion plant  and  thereby  continuing  to  rely  on  the 
process  of  chlorination.  The  Supreme  Court  of 
Washington  reversed  the  trial  court's  decision,  stat- 
ing that  the  furnishing  of  domestic  water  by  a  mu- 
nicipality constitutes  a  public  use  within  the  con- 
templation of  the  law  of  eminent  domain,  and  that 
the  city's  proclamation  of  necessity  for  improve- 
ment of  the  water  system  was  not  arbitrary  or  capri- 
cious. (Horwitz-Florida) 
W71-13905 


ENGLE  V.  CITY  OF  OROVILLE  (ABATED 
NUISANCE  IS  NO  LONGER  BASIS  FOR  IN- 
JUNCTION). 

47  Cal.  Rptr.  630-636  (Dist.  Ct.  App.  1965). 

Descriptors:  'California,  'Pollution  abatement, 
'Municipal  wastes,  'Damages,  'Remedies,  Sewage 
treatment,  Water  pollution  control,  Judicial  deci- 
sions, Legal  aspects,  Water  law,  State  governments, 
Local  governments,  Riparian  rights,  Waste  treat- 
ment, Treatment  facilities,  Percolation,  Water  pol- 
lution, Effluents. 
Identifiers:  Injunction  (Prohibitory). 

Plaintiff  downstream  riparian  landowners  sought  to 
enjoin  defendant  city  from  discharging  sewage  ef- 
fluent and  recover  damages  for  alleged  nuisance. 
Effluent  from  defendant's  sewage  plant  caused 
water  pollution  until  July  1960,  when  a  new  plant 
was  constructed.  Plaintiffs  contended  that  the  pol- 
lution should  be  enjoined  as  a  nuisance.  They  also 
alleged  that  they  had  suffered  damages  from  the 
loss  of  expected  profits  from  a  proposed  motel  on 
their  land.  Defendant  contended  that  the  damages 
were  too  speculative  and  that  the  need  for  the  in- 
junction no  longer  existed.  The  California  Third 
District  Court  of  Appeal  held  that  an  injunction 
should  not  be  granted  where  conditions  have  so 
changed  that  no  unlawful  act  is  threatened  at  the 
time  of  the  hearing.  The  court  ruled  that  no  injunc- 
tion was  necessary  after  defendant's  new  sewage 
plant  began  operating.  The  court  also  held  that  an 
award  of  damages  for  loss  of  profits  required  a 
satisfactory  basis  for  estimating  what  probable 
earnings  would  have  been.  The  court  ruled  plain- 
tiffs' loss  of  prospective  profits  too  speculative 
because  no  construction  contract  existed  and  no 
prospect  ready  and  willing  to  build  such  a  motel  ex- 
isted (Johnson-Florida) 
W7I-I39I4 


EFFECTIVE  WATER  QUALITY  MANAGE- 
MENT: IMPOSSIBLE  DREAM  OR  ATTAINA- 
BLE GOAL, 

Syracuse  Univ.,  NY.  Water  Resources  Center. 
For  primary  bibliographic  entry  see  Field  06B. 
W7I- 13940 


GARLAND  GRAIN  CO  V  DC  HOME  OWNERS 
IMPROVEMENT  ASS'N  (INJUNCTION  TO 
ABATE  A  NUISANCE  FROM  POSSIBLE  POL- 
LUTION). 

393  SW2d  635-644  (Civ  App  Tex  1965). 

Descriptors:  'Texas,  'Water  pollution,  'Riparian 
rights,  'Waste  disposal,  Judicial  decisions,  Pollu- 
tion abatement,  Public  health,  Wastes,  Water  pol- 
lution treatment,  Water  quality,  Water  pollution 
sources,  Legal  aspects,  Public  rights,  Water  law, 
Competing  uses,  Water  rights,  Civil  law,  Natural 
use,  Reasonable  use,  Relative  rights,  Remedies. 

In  a  suit  for  a  mandatory  injunction  to  abate  a 
nuisance,  plaintiffs  alleged  that  defendant's  feed 
lots  constituted  a  nuisance  because  of  the  obnox- 
ious odor,  noise,  flies,  and  birds  emanating  from 
the  lots  which  were  such  as  to  substantially  inter- 
fere with  the  comfort  and  enjoyment  of  plaintiffs 
property  and  homes.  The  feed  lots  were  also  al- 
leged to  cause  pollution  of  the  Rowlett  Creek  due 
to  drainage  of  animal  wastes  into  the  creek.  A 
lower  court  issued  an  injunction  prohibiting  defen- 
dant from  continuing  to  operate  his  business,  but 
the  Court  of  Civil  Appeals  reversed.  The  court  was 
unable  to  find  any  evidence  showing  that  any 
matter  from  defendant's  pens  ever  reached  the 
creek  or  that  if  it  did,  the  substance  from  defen- 
dant's pens  was  the  cause  of  the  pollution.  Plaintiffs 
were  not  entitled  to  an  injunction  on  the  grounds  of 
a  public  nuisance  for  the  state  has  the  exclusive 
right  to  bring  such  actions.  The  court  thus  viewed 
this  suit  merely  as  an  action  to  abate  a  private 
nuisance  calling  for  a  determination  of  the  rights  of 
riparian  owners.  (Horwitz-Florida) 
W7 1-1  3946 


STATE  WATER  RESOURCES  BOARD, 

Kansas  Statutes  Ann  sees  74-2605  thru  74-2612 
(Supp  1970). 

Descriptors:  'Kansas,  'Water  resources  develop- 
ment, 'Administration,  'Water  conservation, 
Legislation,  Legal  aspects,  Interstate,  Water 
resources,  Pollution  abatement,  Research  and 
development,  Planning,  Watershed  management, 
Administrative  agencies,  Coordination,  Resource 
development,  Industrial  use,  Municipal  water. 

A  Water  Resources  Board  is  created,  as  well  as 
regulations  concerning  its  membership  and  operat- 
ing procedures.  The  Board  is  required  to:  ( 1 )  col- 
lect and  compile  information  pertaining  to  climate, 
water  and  soil,  as  related  to  water  usage  for  agricul- 
tural, industrial  and  municipal  purposes  and  the 
availability  of  water  supplies  in  state  watersheds; 

(2)  produce  a  statewide  water  development  plan; 

(3)  review  water  usage  plans  of  state  and  local 
agencies;  (4)  study  other  state  laws  dealing  with 
water  resource  development  and  conservation  to 
determine  whether  they  should  be  adopted;  (5) 
make  recommendations  to  the  appropriate  agency 
for  intrastate  and  interstate  coordination  of  water 
resources  programs;  and  (6)  make  annual  recom- 
mendations to  the  legislature.  The  Board  may:  ( I ) 
appoint  citizens'  advisory  committees,  (2)  seek  and 
accept  grants  and  other  financial  assistance,  (3) 
make  necessary  contracts,  and  (4)  acquire  necessa- 
ry real  or  personal  property  or  rights  of  way  by 
purchase  or  eminent  domain  to  implement  specific 
watershed  programs.  (Gallagher-Florida) 
W71-13948 


PROBLEMS  FOR  INSTITUTIONAL  ANALYSIS 
OF  THE  GREAT  LAKES  BASIN, 

Indiana    Univ.,    Bloominton.    Dept.    of    Political 

Science;  and  Battelle  Memorial  Inst.,  Columbus, 

Ohio.  Environmental  Planning  Group. 

V.  A.  Ostrom,  E.  Ostrom,  and  I.  L.  Whitman. 

In:  Proceedings  of  the  13th  Conference  of  Great 

Lakes  Research,  1970,  International  Association  of 

Great  Lakes  Research,  p  156-167.  2  ref. 

Descriptors:   'Great  Lakes  Region,  'Institutions, 
Economic  evaluation. 


Identifiers:  'Government  regulation,  Wau 
resources  management,  Common-pool  resource 
Flow-resources  system. 

A  recent  study  by  the  Columbus  and  Pacif 
Northwest  Laboratories  of  Battelle  Memorial  li 
stitute  shows  that  governmental  institutions  n 
volved  in  water  management,  from  localized  sp 
cial  districts  to  international  agencies,  should  t 
modified  or  restructured  for  effective  resoun 
management  in  the  Great  Lakes  Region.  Tl 
theoretical  basis  for  long-range  planning  ar 
management  in  the  Great  Lakes  Basin  involvi 
knowledge  of  the  horizontal  and  vertical  interd 
pendencies  among  agencies  and  focuses  on  sever 
issues— river  basin  configuration,  international  coi 
figuration,  engineering  project  orientation,  info 
mational  needs,  overemphasis  on  coordinatio 
limitations  on  institutional  authority,  institution 
innovation  and  political  alignment.  Sound  manag 
ment  of  common-pool  resources  requires  ( I )  a  m 
of  large-  and  small-scale  public  and  private  age 
cies,  (2)  accurate  information  for  all  parties  pn 
vided  by  someone  not  involved  in  production  a 
tivities  related  to  the  common-pool,  and  (3)  son 
mechanism  inducing  individuals  to  take  social  cos 
of  the  actions  into  account  in  the  decision-makii 
process.  (Dyer- Wisconsin) 
W7 1-1 3949 


DRAINAGE 
TROL. 


DISTRICTS-POLLUTION      COI 


Public  Act  76-2441,  Illinois  Legislative  Service, 
568-569  (1970)  amending  Illinois  Annotat* 
Statutes  ch  42,  sec  473. 

Descriptors:  'Illinois,  'Drainage  district,  'Poll 
tion  abatement,  'Waste  treatment  facilitie 
Legislation,  Administrative  agencies,  Loc 
governments,  Water  pollution  control,  Water  pc 
lution,  Sewage,  Financing,  Administration. 

An  Illinois  statute  concerning  drainage  districts 
amended  to  provide  that  whenever  a  drainage  di 
trict  collecting  and  conveying  sewage  through  Ion 
continued,  and  common  usage  of  drainage  faciliti 
likely  to  cause  water  pollution,  or  when  ordered 
abate  water  pollution,  the  district  may:  ( 1 )  impro' 
or  construct  sewage  works,  including  treatme 
facilities,  (2)  levy  and  collect  assessments  again 
property  benefited,  (3)  borrow  money,  and  (■ 
issue  revenue  bonds  and  exercise  other  powers  pr 
vided  by  law  for  their  issue.  (Hart-Florida) 
W71-13950 


COMMITTEE  REPORT  ON  PUBLIC  LAW  9 

172. 

CCH  1971  Standard  Federal  Tax  Reporter  Par 

graph  1 852.022,  p  25 ,007-25 ,009.  3  p. 

Descriptors:  'Water  pollution  control,  'Fedei 
government,  'Amortization,  'Treatment  facilitie 
Air  pollution,  Taxes,  Tax  rate,  Legislation,  Wat 
law,  Legal  aspects,  Water  pollution,  Water  qualil 
Water  quality  control,  Government  finance,  No 
structural  alternatives,  Environmental  sanitation. 

Because  of  the  importance  of  the  pollutic 
problem,  legislation  discussed  by  this  report  wou 
provide  a  tax  incentive  through  an  amortizatk 
provision  for  pollution  control  facilities.  Taxpayer 
at  their  election,  may  amortize  certified  pollutu 
control  facilities  over  a  period  of  60  months.  Tl 
only  applies  to  certified  pollution  control  faciliti 
added  to  plants  in  operation  before  January 
1969.  The  amortization  provision  only  applies 
that  portion  of  the  cost  attributable  to  the  first  ' 
years  of  normal  useful  life.  If  a  taxpayer  elects  tl 
amortization  deduction  he  may  still  get  the  adt 
tional  first  year  depreciation  allowance  providi 
for  in  section  179.  A  definition  of  certified  poll 
tion  control  facilities  is  provided.  To  the  extent 
previous  amortization  deductions,  a  gain  arising  < 
the  disposition  of  deduction  may  be  discontinued 
any  time,  but  it  is  not  available  again  for  that  faci 
ty.  Amortization  deductions  apply  only  to  faciliti 
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placed  in  service  before  January  1,  1975.  (Robin- 
son-Florida) 
W71-13952 


SANITARIANS  AND  WATER  AND  WASTE- 
WATER TREATMENT  FACILITY  OPERA- 
TORS. 

«4orth  Carolina  General  Stat.  sees.  90A-20  thru 
»A-44(Supp.  1969). 

descriptors:  *North  Carolina,  *Treatment  facili- 
ies,  'Operation  and  maintenance,  *  Engineering 
tersonnel,  Water  treatment,  Waste  water  treat- 
nent,  Legislation,  Legal  aspects,  Regulation,  Ad- 
ninistration,  Administrative  agencies,  State 
pvernments,  Water  pollution  control,  Water 
luality,  Water  quality  control,  Water  pollution 
reatment,  Treatment,  Permits,  Training,  Educa- 
ion,  Occupations. 

i  Water  Treatment  Facility  Operators  Board  of 
:ertification  and  a  Wastewater  Treatment  Plant 
Iperators  Board  of  Certification  are  hereby 
reated,  and  their  membership,  powers,  responsi- 
ilities,  terms  of  office,  and  compensation  are 
pecified.  Water  treatment  and  wastewater  treat- 
lent  facilities  are  to  be  classified  to  determine  the 
rill  needed  by  operators,  and  operators  of  both 
ipes  of  facilities  must  receive  grades  of  certificates 
Drresponding  to  the  classification  of  their  facility. 
linimum  requirements  of  education,  experience, 
nd  knowledge  for  each  grade  of  certification  shall 
e  established.  Provisions  for  the  issuance  and 
:vocation  of  certificates  are  set  forth.  Provisions 
ir  the  training  of  operators  are  detailed.  Applica- 
Dn  fees  sufficient  to  meet  the  anticipated  costs  of 
Jministering  the  classification  and  certification 
rograms  shall  be  imposed.  Certified  operators  are 
squired  for  such  facilities  on  July  1,  1971.(Robin- 
m-Florida) 
f71-13954 


RI-STATE  COMPACT  AND  INTERSTATE 
CITATION  COMMISSION. 

ew  York  Public  Health  Law,  sees.  1299  thru 
!99-l  (McKinney  1971). 

escriptors:  "Interstate  compacts,  "Pollution 
latement,  "Regulation,  Environmental  sanitation, 
ew  York,  New  Jersey,  Connecticut,  Control,  In- 
rstate  commissions,  Water  pollution  control, 
ater  quality  control,  Standards,  Air  pollution, 
igal  aspects,  Legislation,  Administrative  agen- 
es,  Sewage  treatment,  Public  health. 

order  to  more  efficiently  control  future  pollution 
d  abate  existing  pollution,  the  states  of  New 
srk,  New  Jersey,  and  Connecticut  enter  into  a 
mpact  creating  an  Interstate  Sanitation  District, 
be  governed  by  a  commission  in  accordance  with 
iwers  enumerated  in  the  compact.  The  compact 
ntains  provisions  regulating:  ( 1 )  the  establish- 
ait  of  water  quality  standards,  (2)  required  levels 
sewage  treatment,  (3)  the  commission's  power 
set  dates  for  compliance  by  municipalities  with 
wage  treatment  standards,  (4)  coordination  of 
ite  and  district  authorities,  and  (5)  allocation  of 
sts.  Provisions  of  New  York's  enabling  legislation 
al  with:  ( 1 )  the  appointment  and  terms  of  com- 
ssioners,  (2)  interagency  cooperation,  (3)  en- 
cement  proceedings,  (4)  the  prohibition  of 
ther  pollution  without  an  order  from  the  com- 
ssion,  (5)  public  hearings  for  polluters,  (6) 
:paration  of  plans  to  secure  conformity  with 
ndards  set  pursuant  to  the  compact,  (7)  reports 
i  recommendations,  (8)  budgets,  (9)  financial 
imination  of  the  commission's  acounts,  (10) 
iluation  of  the  commission's  progress,  and  (11) 
:  control  of  interstate  air  pollution  between  New 
irk  and  New  Jersey.  (Gallagher-Florida) 
M-13996 


6F.  Nonstructural  Alternatives 


AMORTIZATION  OF  POLLUTION  CONTROL 
FACULTIES. 

Internal  Revenue  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  06E. 
W71-13353 


PAYING  FOR  POLLUTION  BY  THE  POUND. 

For  primary  bibliographic  entry  see  Field  06E. 

W71-13415 


FLOOD  PLAIN  INFORMATION,  TINKER  AND 
CARVIN  CREEKS,  ROANOKE,  VIRGINIA. 

Corps  of  Engineers,  Wilmington,  N.C. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-13510 


FLOOD  PLAIN  INFORMATION,  LITTLE 
KANAWHA  RIVER,  GRANTSVILLE,  WEST 
VDtGINIA. 

Corps  of  Engineers,  Huntington,  W  Va. 

For  primary  bibliographic  entry  see  Field  04A. 

W71-13830 


PROBLEMS    IN    DEVELOPING   A   NATIONAL 
FLOOD-PROTECTION  POLICY, 

For  primary  bibliographic  entry  see  Field  06B. 
W71-13889 

6G.  Ecologic  Impact  of 
Water  Development 


CHANGING  POLITICAL  ATTITUDES 

TOWARD     BIORESOURCE     CONSERVATION 
AND  DEVELOPMENT, 

Friends  of  the  Earth,  Washington,  D.C.  917  15  St. 

N.W.  638-2525. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-13250 


PATTERNS  OF  DISTRIBUTION  OF  COASTAL 
BIOTA,  REMOTE  SENSING,  AND  CONSERVA- 
TION OF  RESOURCES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Science. 

For  primary  bibliographic  entry  see  Field  05C. 
W71-13254 


HEALTH  PHYSICS  ASPECTS  OF  NUCLEAR 
FACILITY  SITING  SUMMARY  OF  CON- 
FERENCE NO.  701 106, 

Health  Physics  Society. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-13390 


ENVIRONMENTAL    IMPACT    OF    HIGHWAY 
DEICING, 

Environmental   Protection   Agency,   Edison,   N.J. 

Water  Quality  Lab. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13434 


STATEMENT  OF  ENVIRONMENTAL  IMPACT- 
BRANTLEY  PROJECT,  NEW  MEXICO. 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W71-13477 


STATEMENT  OF  ENVIRONMENTAL  IMPACT- 
YELLOW  CREEK  PORT  PROJECT. 

Tennessee  Valley  Authority,  Chattanoga.  Office  of 

Health  and  Environmental  Science. 

For  primary  bibliographic  entry  see  Field  08A. 

W71-13478 


STATEMENT  OF  ENVIRONMENTAL  IMPACT- 
OVERLAND  DITCH  AND  RESERVOIR  COM- 
PANY, HOTCHKISS,  COLORADO,  RECLAMA- 
TION PROJECT. 

Bureau  of  Reclamation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  08A. 
W71-13479 


ENVUtONMENTAL      CONSERVATION:      THE 
OIL  AND  GAS  INDUSTRIES,  VOLUME  ONE. 

National  Petroleum  Council,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-13661 


THE  EMERGENT  RIGHT  TO  A  DECENT  EN- 
VIRONMENT, 

National  Science  Foundation,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  05G. 
W7 1-1 3662 


PUBLIC  LAND  POLICY  AND  THE  ENVIRON- 
MENT, VOLUME  1,  PART  1:  THE  LEGAL  AND 
ADMINISTRATIVE  FRAMEWORK  FOR  EN- 
VIRONMENTAL MANAGEMENT  OF  THE 
PUBLIC  LANDS, 

Public  Land  Law  Review  Commission,  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13665 


ENVUKONMENTAL  GUIDELINES  FOR  THE 
CIVIL  WORKS  PROGRAM  OF  THE  CORPS  OF 
ENGINEERS. 

Corps  of  Engineers,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13703 


THE  ENGINEER  AND  SOCIETY, 

A.  Wolman. 

In:  Water,  Health  and  Society,  Indiana  University 

Press.  1969,  p  364-370.  6  ref. 

Descriptors:    "Descriptors,    "Management,    "Ad- 
ministration, Specialization,  "Social  aspects. 

The  state  of  modern  society  is  frequently  con- 
sidered the  result  of  the  evils  of  science.  This  reac- 
tion against  science  and  the  engineer  is,  in  part,  the 
responsibility  of  the  scientist  and  the  engineer  who 
have  deliberately  limited  their  fields.  A  future  task 
for  the  engineer  is  to  transform  the  creations  of 
science  into  the  opportunities  of  society.  The  en- 
gineering mind  must  be  expanded  to  perceive  all 
complexities  and  dimensions  of  the  problems.  The 
engineer  must  be  aware  of  the  fact  that  his  area  of 
specialization  is  affected  and  affects  such  collateral 
fields  as  human  relations,  economics,  and  finance. 
Two  examples  are  used  to  illustrate  the  general 
conclusions.  ( 1 )  Some  of  the  problems  in  the  Ohio 
Basin  include  pollution  of  water,  high  flood  risk, 
water  storage,  river  traffic.  The  author  maintains 
that  the  solution  to  the  engineering  difficulties  is 
much  easier  than  the  solutions  to  the  collateral  is- 
sues. (2)  In  the  Great  Plains,  dust  and  drought  are 
still  major  problems.  Solutions  to  these  problems 
are  technical,  but  they  also  involve  the  lawyer,  ad- 
ministrator, financier,  and  teacher.  (Stranchan- 
Chicago) 
W71-13891 


MOVEMENT  AND  PASTORAL  NOMADISM:  A 
TENTATIVE  MODEL, 

Air  Force  Academy,  Colorado  Springs,  Colo.  Dept. 

of  Geography. 

William  A.  Mitchell. 

Rocky  Mountain  Social  Science  Journal,  Vol.  8, 

No.  1 ,  p  63-7 1 ,  April  1 97 1 .  2  fig,  8  ref. 

Descriptors:  "Arid  lands,  "Grazing,  "Human  popu- 
lations, "Migration,  "Vegetation  effects,  Social 
aspects,  Rainfall,  Habitats,  Variability,  Seasonal, 
Water  resources,  Environmental  effects,  Grass- 
lands, Landforms,  Soil  types,  Economic  feasibility, 
Political    aspects,    Temperature,    Sheep,    Cattle, 
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Goats,  Crops,  Winds,  Semiarid  climates,  Model 
studies,  Halophytes. 

Identifiers:   *Pastoral  nomadism,   *North  Africa, 
•Human  ecology,  'Migratory  drift,  'Camels. 

Pastoral  nomadism  is  a  non-industrial,  non- 
mechanized  way  of  life  in  arid  and  semiarid  regions 
for  groups  of  people  who  rely  heavily  on  grazing 
animals  for  subsistence.  The  movements  of  6  North 
African  nomadic  tribes  are  described.  Each  tribe 
undergoes  movements  in  accord  with  the  special 
environmental,  social  and  economic  constraints  to 
which  it  is  subject.  Some  tribes  move  vertically, 
others  horizontally,  following  water  and  vegetation 
availability.  Some  tribes  supplement  animal 
products  with  seasonal  crop  products.  Although 
most  tribes  move  regularly  within  territorial  and 
tribal  boundaries,  others  undergo  migratory  drift 
which  may  occasionally  lead  to  social  conflict. 
Complex  interacting  environmental  and  cultural 
variables  seem  to  underlie  all  tribal  movements. 
These  are:  human,  political  and  social  variables; 
grazing  animal  needs;  economic  activities;  and  the 
habitat  variables  of  climate,  soils,  water,  landforms 
and  vegetation.  These  variables  are  incorporated 
into  a  model  in  which  the  critical  factors  are 
weather  and  cultural  activities.  This  is  another  ex- 
ample of  the  effect  of  social  factors  on  resource 
utilization.  (Casey-Arizona) 
W7 1-13904 


CAN   ECOLOGY   PROVIDE  THE   BASIS  FOR 
SYNTHESIS  AMONG  THE  SOCIAL  SCIENCES, 

For  primary  bibliographic  entry  see  Field  06B. 
W71-13963 


07.  RESOURCES  DATA 
7A.  Network  Design 


A  STUDY  OF  A  WATER  POLLUTION  CON- 
TROL SYSTEM  TO  MAINTAIN  THE  DIS- 
SOLVED OXYGEN  STANDARD, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13279 


A  PILOT  STUDY  OF  WEATHER,  SNOW,  AND 
AVALANCHE  REPORTING  FOR  WESTERN 
UNITED  STATES, 

Rocky  Mountain   Forest  and   Range   Experiment 

Station,  Fort  Collins,  Colo. 

For  primary  bibliographic  entry  see  Field  02C. 

W71-13294 


OPTIMIZATION  IN  DESIGN  OF  HYDRAULIC 
NETWORK,  (A  Discussion), 

Johns  Hopkins  Univ.,  Baltimore,  Md.  Dept.  of  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  06A. 
W7I-13979 


7B.  Data  Acquisition 


A  NEW  BACTERIOLOGICAL  SAMPLING  BOT- 
TLE (AQUATIC  STUDIES), 

Eidgenoessische   Anstalt   Wasserversorgung  Abb- 

wasserreinigung     and     Gewaesserschutz,     Zurich 

(Switzerland). 

Ernst  Schegg. 

Limnol  Oceanogr.  15  (5):  820-822,  Illus,  1970. 

Identifiers:      Aquatic,      Bacteriological,      Bottle, 

Microorganisms,  New,  Sampling. 

A  bottle  is  described  that  facilitates  sampling  of 
anoxic  microorganisms  and  immediate  transfer  of 
the  sample  for  subsequent  processing.— Copyright 
1971,  Biological  Abstracts,  Inc. 
W7I   13119 


EFFICIENCY  OF  THE  REVERSE-FLOW 
FILTER  TECHNIQUE  FOR  CONCENTRATION 
OF  PARTICULATE  MATTER, 

California    Univ.,    San    Diego.    Inst,    of    Marine 

Resources. 

O.  Holm-Hansen,  T.  T.  Packard,  and  L.  R. 

Pomeroy. 

Limnol  Oceanogr.  15  (5):  832-835,  Illus,  1970. 

Identifiers:  Cellular,  Concentration,  Filter,  Flow, 

Matter,  Particulate,  Reverse,  Technique. 

The  efficiency  of  the  technique  for  concentrating 
particulate  material  from  natural  water  samples  by 
a  hydrostatically  driven  upward  flow  of  water 
through  a  membrane  filter  has  been  examined  by 
quantitative  determination  of  various  chemical 
constituents  before  and  after  concentration.  There 
was  no  evidence  of  killing  or  inactivation  of  live 
cells  during  concentration.  This  method  of  concen- 
trating particulate  matter  for  studies  on  cellular  ac- 
tivities seems  to  be  satisfactory  if  corrections  arc 
made  for  losses  of  cells  adhering  to  the  filter- 
Copyright  1971,  Biological  Abstracts,  Inc. 
W71-13120 


TURBIDITY  INSTRUMENTATION:  A  FIBER- 
OPTIC SYSTEM  FOR  MEASURING  SEDIMENT 
CONCENTRATION  BY  OPTICAL  FOURIER 
TRANSFORMATION, 

Georgia   Inst,   of  Tech.,   Atlanta.    Environmental 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  05A. 

W71-13167 


SURVEY  OF  Sr87/Sr86  RATIOS  IN  STREAM 
AND  GROUND  WATERS  OF  OHIO, 

Ohio   State    Univ.,   Columbus.    Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  02F. 

W71-13169 


SHORELANDS  PROTECTION  AND  MANAGE- 
MENT ACT  OF  1970. 

For  primary  bibliographic  entry  see  Field  06E. 
W71-13221 


PATTERNS  OF  DISTRIBUTION  OF  COASTAL 
BIOTA,  REMOTE  SENSING,  AND  CONSERVA- 
TION OF  RESOURCES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Science. 

For  primary  bibliographic  entry  see  Field  05C. 
W71-13254 


OPTICAL  REMOTE  SENSING  OF 

BIORESOURCES, 

Grumman  Aerospace  Corp.,  Bethpage,  N.Y. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-13266 


ABUNDANCE  OF  MARINE  PHYTOPLANKTON 
IN  SURFACE  FILMS:  A  METHOD  OF 
SAMPLING, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  05C. 
W71-13270 


DESIGN  OF  A  SYSTEM  FOR  REMOTE  POLLU- 
TION RELATED  MEASUREMENTS  ON  AN 
ESTUARY, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-13276 


A   SYSTEM    FOR    REMOTE   TELEMETRY   OF 
WATER  QUALITY  DATA, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W7I-I3281 


MIXING  IN  SELF-SUSTAINED  TURBULENC 

Maine  Univ.,  Orono 

For  primary  bibliographic  entry  tee  Field  05G. 

W71-13283 


USE   OF   FLUORESCEIN   TO   MEASURE   1 
COMPOSITION  OF  WATERDROP  SPLASH, 

Agricultural  Research  Service,  Morris,  Minn 

D.  R.  Timmons,  C.  K.  Mutchler,  and  E.  M. 

Sherstad. 

Water  Resources  Research,  Vol  7,  No  4,  p  1C 

1023,  August  1971.  3  tab,  13ref. 

Descriptors:    *Tracers,    *Dye    releases,    *lmf 

(Rainfall),    'Erosion,    e    Energy,    Soil    eros 

Laboratory   tests,   Rainfall   simulators,   SimuU 

rainfall. 

Identifiers:  'Splashing,  Raindrop  splash. 

Fluorescein  was  used  as  a  tracer  to  measure 
amount  of  waterdrop  water  in  splash  after  imf 
of  the  waterdrop  in  various  depths  of  water.  ' 
addition  to  water  of  up  to  50  ppm  of  fluoresc 
caused  negligible  changes  in  liquie  density,  surf 
tension,  and  viscosity.  The  tracer  technique  i 
successfully  used  to  show  the  proportions  of  wa 
drop  water  in  splash  from  varying  depths  of  tai 
water.  The  impact  of  various  sizes  of  waterdr 
containing  about  0.65-4.50  micrograms 
fluorescein  on  targets  with  different  water  der. 
resulted  in  fluorescein  concentrations  of  5-97  p 
Most  of  the  fluorescence  measurements  requi 
1 00  ppb  of  fluorescein  as  the  high  standard,  and 
standard  deviation  of  the  difference  in  fluoresce! 
for  triplicate  samples  (with  the  same  drop  size  ; 
target  water  depth)  was  1.7  ppb  for  59  groups 
triplicate  samples.  (Knapp-USGS) 
W71-13288 


PHOTOMETRIC  DETERMINATION  OF  SMA 
AMOUNTS  OF  OXYGEN  IN  WATER  WITH  3 
DIMETHYLNAPHTHIDINE, 

Central     Sewage    Treatment    Plant,     Brno,    I 

zechoslovakia). 

For  primary  bibliographic  entry  see  Field  05A. 

W71-13292 


RECENT   ADVANCES   IN   APPLICATIONS  I 
ISOTOPES  AND  RADIATION  IN  THE  UNIT 

STATES, 

Atomic  Energy  Commission,  Washington,  D.C.  I 

of  Isotopes  Development. 

For  primary  bibliographic  entry  see  Field  05B. 

W71-13377 


IN  SITU  MEASUREMENTS  OF  ENVHtONME 
TAL  RADIOACTIVITY, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  05C. 

W71-13395 


REMOTE  SENSING  BIBLIOGRAPHY  R 
EARTH  RESOURCES,  1969, 

Geological  Survey,  Washington,  D.C. 

J.  P.  Glasby,  and  D.  G.  Lowe. 

Available  from  NTIS,  Springfield,  Va  as  PB-2 

726,  $3.00  in  paper  copy;  $0.95   in  microfic! 

Geological  Survey  Report,  May  1971.  182  p,  6 

ref,  3  index. 

Descriptors:  'Remote  sensing,  'Bibliographi 
'Information  retrieval,  Publications,  Satellite  (/ 
tificial),  Application  methods,  Instrumentatk 
Data  collections,  Terrain  analysis,  Wa 
resources,  Meteorological  data,  Urbanizatic 
Mapping,  Aerial  photography,  Glaciatk 
Oceanography,  Geologic  investigatioi 

Geophysics,  Pollutant  identification. 
Identifiers:    'Earth    satellite    techniques,    *Eai 
resources.  Marine  resources,  Aircraft  surveys. 

A  compilation  of  612  reference  citations  frc 
1 969  literature  is  given  in  this  the  fourth  in  a  sen 
of  bibliographies   on    remote   sensing.   Technk 
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material  concerning  methodology  and  applications 
for  earth  resources  studies  is  cited,  stressing  ad- 
vancements in  airborne  and  earth  satellite 
techniques.  The  citations  cover  nine  subject 
categories  and  are  arranged  alphabetically  by  title 
under  each  category  and  in  consecutive  numerical 
order.  Each  item  includes  title,  bibliographic  cita- 
tion, and  a  set  of  indexing  descriptors.  Documents 
are  cited  for  the  following  fields:  agriculture,  at- 
mospheric sciences,  cartography,  ecology,  fishe- 
ries, forestry,  geodesy,  geography,  geology, 
Seomorphology,  geophysics,  glaciology,  hydrology! 
nstrumentation,  land  use,  limnology,  marine 
isources,  techniques,  urbanization,  and  water 
■esources.  Indexes  with  applicable  citation  num- 
lers  are  provided  for  author,  corporate  author,  and 
ubject  terms.  The  cumulative  subject  term  index 
it  the  end  of  the  volume  provides  necessary  access 
o  the  key-word  descriptors.  The  70  journals 
earched  for  reference  items  are  listed.  (Lang- 
JSGS)  e 

V71-13442 


STIMATION     OF    DESIGN     FREEZING     IN- 
•ICES, 

lardy  (R.  M.)  and  Associates  Ltd.,  Edmonton  ( Al- 

erta). 

or  primary  bibliographic  entry  see  Field  02C 

H 1-1 3445 


DEVICE  FOR  MEASURING  DOWN-HOLE 
RESSURES  AND  FOR  SAMPLING  FLUIDS  IN 
EOTHERMAL  WELLS, 

eological  Survey,  Menlo  Park,  Calif. 

.0.  Fournier,  and  A.  H.  Truesdell. 

eological   Survey   Research    1971,   Chapter   C 

ofessional  Paper  750-C,  p  Ci  46-C150    1971    5 

!■ 

escriptors:     'Pressure    measuring    instruments, 

>amplmg,  Hydrostatic  pressure,  Instrumentation 

BOthermal     studies,     Thermal     water.     Steam' 

ezometers. 

entifiers:  *Geothermal  wells. 

down-hole  pressure  gage  and  sampler  uses  long 
xible  stainless-steel  tubes  to  measure  pressures  in 
othermal  wells  by  balancing  gas  pressure  in  the 
he  against  the  hydrostatic  pressure  external  to 
i  tube.  In  wells  with  positive  wellhead  pressure, 
iter  samples  may  be  collected  from  any  desired 
pth  by  allowing  water  to  flow  up  through  the 
el  tube  (provided  boiling  does  not  occur  during 
*nt).  (Knapp-USGS) 
M-13457 


DEVICE  FOR  COLLECTING  DOWN-HOLE 
HER  AND  GAS  SAMPLES  IN  GEOTHER- 
IL  WELLS, 

ological  Survey,  Menlo  Park,  Calif. 

0.  Fournier,  and  J.  C.  Morganstern. 

0,    Washington,    DC    20402    -    Price    $2  75 

ological    Survey   Research    1971,   Chapter   C 

Sessional  Paper  750-C,  p  C151-C155,  1971    I 

2ref. 

scriptors:  "Sampling,  'Water  wells,  'Thermal 
er,     *Geothermal     studies,     Instrumentation 
un.  Pressure,  Water  temperature. 
Mifiers:  Yellowstone  National  Park  (Wyo). 

unpling  device  with  an  internal  volume  of  about 
ml  was  designed  to  collect  liquid  and  gas  sam- 
in  wells  where  both  steam  and  water  are 
Km  at  temperatures  up  to  about  280  deg  C.  A 
!  flexible  stainless  steel  tube  serves  as  the  sup- 
I  cable.  The  sample  device  is  lowered  in  the 
n  position  and  fluid  flows  through  it  during  its 
*nt.  Closure  is  accomplished  by  nitrogen  gas 
sure  applied  from  the  surface  through  the  flexi- 
h!f  t0  a  D's,on  and  P'unger  within  the  sample 
nber.  Continued  application  of  nitrogen  gas 
sure  during  withdrawal  of  the  device  prevents 
age  caused  by  changing  conditions  of  tempera- 
and  pressure.  The  sampling  device  has  been 
I  successfully  to  collect  water  and  gas  samples 


from  research  holes  drilled  in  hot-springs  areas  of 
Yellowstone  National  Park,  Wyo.  (Knapp-USGS) 

W  / 1-1  3458 


DATA  RELAY  SYSTEM  SPECIFICATIONS  FOR 
F^RJ.H  RES°URCES  TECHNOLOGY  SATEL- 
LITE  IMAGE  INTERPRETATION, 

Geological  Survey,  St.  Louis,  Mo. 

James  F.  Daniel. 

GPO,    Washington,    DC    20402    -    Price    $2  75 

Geological    Survey   Research    1971,   Chapter   C 

Professional  Paper  750-C,  p  C192-C195    1971    | 

tab,  3  ref. 

Descriptors:  'Remote  sensing,  'Telemetry,  'Satel- 
lites (Artificial),  Stream  gages,  Gaging  stations, 
Water  levels,  Water  quality,  Data  transmission 
Data  collections,  Hydrologic  data,  Instrumenta- 
tion. 

Identifiers:  Earth  Resources  Technology  Satellite. 

The  first  Earth  Resources  Technology  Satellite  for 
the  Earth  Resources  Observation  Systems  program 
is  scheduled  for  launch  in  early  1972.  Included 
among  the  experiments  to  be  conducted  with  this 
satellite  is  the  relay  of  ground-sensor  data  (primari- 
ly stream-gage  height  and  quality  parameters)  in  a 
near  real-time  mode.  The  goals  of  the  experiment 
are  to  ( I )  provide  ground  truth  to  aid  in  interpreta- 
tion of  the  imagery  obtained  from  onboard  sensors 
and  (2)  establish  the  feasibility  of  real-time  data 
relay  to  the  satellite  for  aid  in  river  basin  manage- 
ment. (Knapp-USGS) 
W7 1-1 3460 


THE  ROLE  OF  REMOTELY  SENSED  AND 
RELAYED  DATA  IN  THE  DELAWARE  RIVER 
BASIN, 

Geological  Survey,  Harrisburg,  Pa 

R.  W.  Paulson. 

Geological    Survey   Research    1971,   Chapter   C 

Professional  Paper  750-C,  p  C196-C201    1971    4 

fig,  3  ref. 

Descriptors:  'Remote  sensing,  'Telemetry,  'Satel- 
lites (Artificial),  'Delaware  River  Basin  Commis- 
sion, Stream  gages,  Gaging  stations,  Water  levels, 
Water  quality,  Data  transmission,  Data  collections! 
Hydrologic  data,  Instrumentation. 
Identifiers:  Earth  Resources  Technology  Satellite. 

The  U.S.  Geological  Survey  operates  a  system  of 
hydrologic  stations  in  the  Delaware  River  basin 
that  provides  data  to  water-resources  agencies  in 
the  basin.  Data  from  20  stations  will  be 
radiotelemetered  from  the  basin  to  the  Earth 
Resources  Technology  Satellite-A  (which  will  be 
launched  in  1972)  and  relayed  to  a  ground  acquisi- 
tion site.  The  data  will  be  sent  by  landline  teletype 
from  the  acquisition  site  to  the  Geological  Survey's 
Current  Records  Center  in  Philadelphia  for  dis- 
semination to  water-resources  agencies.  The  exist- 
ing time  lag  of  2  weeks  to  2  months  between  the 
data  collection  and  dissemination  can  be  reduced 
to  12  hours.  (Knapp-USGS) 
W71-13461 


A  METHOD  FOR  ESTIMATING  EFFECTIVE 
POROSITY  IN  A  RUBBLE  CHIMNEY  FORMED 
BY  AN  UNDERGROUND  NUCLEAR  EXPLO- 
SION, 

Geological  Survey,  Denver,  Colo. 

M.  S.  Garber. 

GPO.     Washington,     D.C.     20402-Price     $2.75. 

Geological    Survey    Research    1971,   Chapter   C, 

Professional  Paper  750-C,  p  C207-C209,  1971    3 

fig,  1  tab,  3  ref. 

Descriptors:  'Porosity,  'Craters,  'Nuclear  explo- 
sions, 'Withdrawal,  'Drawdown,  Nevada,  Water 
table,  Water  levels,  Water  level  fluctuations, 
Pumping,  Hydrogeology. 

Identifiers:  'Rubble  chimneys  (Explosions), 
'Aquifer  tests. 


RESOURCES  DATA— Field  07 
Data  Acquisition — Group  7B 

Explosion  of  a  nuclear  device  underground  at  the 
Nevada  Test  Site  produced  a  rubble  chimney  which 
was  completely  dewatered  at  the  time  of  its  forma- 
tion and  required  a  period  of  about  5  years  to  fill  to 
the  preexplosion  water  level.  In  numerous  pumping 
tests  conducted  during  the  period  of  infill  of  the 
chimney,  pumping  often  caused  an  interruption  in 
the  rise  of  water  level  in  the  chimney.  The  effective 
porosity  of  the  chimney  in  selected  zones  was  cal- 
culated by  comparing  the  volume  of  water  removed 
during  a  pumping  test  with  the  observed  interrup- 
tion in  water-level  rise  resulting  from  infill  The 
porosity  of  the  rubble  chimney  as  determined  by 
this  method  is  between  1.5  and  7  9  percent  (K- 
napp-USGS)  F  l 

W71-13463 


THE  SEA  SLED  -  A  DEVICE  FOR  MEASURING 
BOTTOM  PROFILES  IN  THE  SURF  ZONE, 

Geological  Survey,  Menlo  Park,  Calif. 

For  primary  bibliographic  entry  see  Field  02J 

W71-13606 


PREDICTION  OF  FORMATION  COMPACTION 
FROM  LABORATORY  COMPRESSIBILITY 
DATA, 

Koninklijke-Shell  Exploratie  en  Produktie  Labora- 

torium,  Rijswijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  02J 

W71-13615 


THE   DETERMINATION   OF   SURFACE   CUR- 
RENTS IN  THE  OCEAN, 

Moscow  State  Univ.  (USSR).  Dept.  of  Geophysics 

and    Moscow    State    Univ.    (USSR).    Dept     of 

Oceanology. 

For  primary  bibliographic  entry  see  Field  02E 

W71-13621 


ALBEDO   MEASUREMENTS   OF   AN    ARCTIC 
ICE  COVER  FROM  HIGH  TOWERS, 

McGilI    Univ.,     Montreal    (Quebec).     Dept     of 

Physics. 

For  primary  bibliographic  entry  see  Field  02C 

W71-13639 


DETERMINATION    OF    TEMPERATURE    ON 
ICE  CAPS  BY  SEISMIC  METHODS, 

Muenster   Univ.    (West   Germany).    Institut   fuer 

Reine  and  Angewandte  Geophysics. 

For  primary  bibliographic  entry  see  Field  02C 

W71-13643 


EROS  AS  A  TOOL  EN  COASTAL  ZONE 
MANAGEMENT, 

Department  of  Natural   Resources,   Washington 
DC.  Surveys  and  Marine  Management  Div. 
D.  W.  Jamison. 

In:  Marine  Technology  Society  7th  Annual  Con- 
ference, August  16-18,  1971,  Washington,  D  C  p 
365-371.  1  ref.  ''  v 

Descriptors:  'Remote  sensing,  'Resource  alloca- 
tion, 'Aerial  photography,  'Data  collections 
Systems  analysis,  Long-term  planning,  Resource 
development,  Pollution  abatement,  Flood  plain 
zoning,  Water  resource  development. 
Identifiers:  'Earth  Resources  Observation  System 
(EROS),  NASA,  Space  camera  platforms. 

Management  of  the  coastal  zone  involves  the  use  of 
environmental  planning  to  utilize  the  environmen- 
tal data  base  in  working  with  human  goals  for 
producing  a  series  of  resource  allocation  alterna- 
tives. After  the  alternative  choice,  the  action  pro- 
gram must  be  monitored  to  assess  effects.  A  major 
tool  in  both  planning  and  monitoring  is  the  use  of 
aerial  photography  Based  on  results  obtained  in  a 
demonstration  project  in  Washington  State  during 
1969-70,  the  Earth  Resources  Observation  System 
(EROS)  program  --  in  which  NASA  satellites  are 
harnessed  as  space  camera  platforms  -  appears  to 
be  of  significance  in  local  environmental  planning 
(Currer-PAI)  6" 
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Field  07— RESOURCES  DATA 
Group  7B— Data  Acquisition 


W71-13727 

EVALUATION  OF  WASTE  DISPERSION  IN 
ESTUARIES  USING  FLUORESCENT  TRACER 
DYE, 

Raytheon  Environmental  Research  Lab.,  New  Lon- 
don, Conn. 

For  primary  bibliographic  entry  see  Field  05  B. 
W71-13738 


OIL       SPILL       RECONNAISSANCE       USING 
REMOTE-SENSING  TECHNIQUES, 

Texas  Instruments,  Inc.,  Dallas,  Tex. 

For  primary  bibliographic  entry  see  Field  05  B. 

W71-13739 


EVALUATION  OF  ESTUARINE  CWCULATION 
BY  AERIAL  PHOTOGRAPHY  OF  CURRENT 
DROGUES, 

Raytheon  Environmental  Research  Lab.,  New  Lon- 
don, Conn. 

For  primary  bibliographic  entry  see  Field  05  B. 
W71-13740 


AUTOMATED  PRIMARY  PRODUCTIVITY  IN- 
STRUMENT, 

Biospherics,  Inc;  Rockville,  Md. 
G.  W.  Levin  and  W.  A.  Lindgren. 
In:  Marine  Technology  Society  7th  Annual  Con- 
ference, August  16-18,  1971,  Washington,  D.C.,  p 
671-680.  11  fig,  1  tab. 

Descriptors:  *  Primary  productivity,  *  Instrumenta- 
tion, 'Measurement,  Eutrophication,  Photosynthe- 
sis, Phytoplankton,  Water  pollution  effects,  Auto- 
matic control,  Monitoring,  Bioassay. 
Identifiers:  'Radiocarbon  primary  productivity 
test,  'Automated  Primary  Productivity  Test 
(APPT). 

Primary  productivity  is  generally  accepted  by 
oceanographers  as  a  fundamental  measurement  of 
biological  activity  in  surface  water.  It  measures  the 
rate  at  which  inorganic  carbon  is  transformed  into 
living  matter  by  photosynthesis.  Primary  produc- 
tivity measurements  in  surface  waters  can  establish 
a  baseline  both  to  determine  trends  in  eutrophica- 
tion and  to  assess  the  effects  of  pollutants  on 
phytoplankton.  The  Automated  Primary  Produc- 
tivity Instrument  (APPI)  is  designed  to  provide 
long-term,  automated  monitoring  of  primary 
productivity,  simplify  procedures,  and  conduct 
measurements  in  situ.  (Currer-PAI) 
W71-13741 


DETECTION  BY  SATELLITE, 

North    Atlantic    Treaty    Organization,    Brussels 

(Belgium).  Div.  of  Scientific  Affairs. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13759 


INSTRUMENTED   PROBES   FOR   DEEP   GLA- 
CIAL INVESTIGATIONS, 

Cold    Regions    Research    and    Engineering    Lab., 

Hanover,  N.H. 

For  primary  bibliographic  entry  see  Field  02C. 

W71-13841 


ATMOSPHERIC  EFFECTS  ON  INFRARED 
MULTISPECTRAL  SENSING  OF  SEA-SUR- 
FACE TEMPERATURE  FROM  SPACE, 

Michigan  Univ.,  Ann  Arbor.  Willow  Run  Labs. 
D.  Anding,  R.  Kauth,  and  R.  Turner. 
National   Aeronautics  and   Space   Administration 
Report  NASA  CR-1 858,  July  1971.  97  p,  29  fig,  10 
tab,  1  3  ref.  N AS  12-2117. 

Descriptors:    » Remote  sensing,   'Water  tempera- 
ture,    'Oceans,     'Infrared     radiation,     Clouds, 
Hydrologic   data,   Data   collections.   Instrumenta- 
tion, Analytical  techniques. 
Identifiers:  'NASA,  Space,  Radiometric  data. 


The  effect  of  the  atmosphere  on  the  infrared  spec- 
tral radiance  emanating  from  the  sea  surface  is 
defined.  The  application  of  multichannel  infrared 
remote  sensing  is  discussed  as  a  means  of  compen- 
sating for  these  atmospheric  effects  to  obtain  esti- 
mates of  the  sea  temperature  from  high-altitude  or 
space  platforms.  By  performing  simultaneous 
radiometric  measurements  in  three  narrow  spectral 
intervals  centered  at  4.9,  9.1,  and  11.0  microme- 
ters, the  effects  of  noncloudy  atmospheres  on  the 
radiance  was  nearly  completely  compensated  for 
and  estimates  of  sea  temperature  to  an  accuracy  of 
0.15  deg  K  were  obtained.  For  fields  of  view  which 
contain  clouds,  the  three-channel  radiometric  data 
indicate  the  presence  of  semitransparent  or  opaque 
clouds  within  the  field  of  view.  (Woodard-USGS) 
W71-13851 


DENSITY      LOGS      FROM      UNDERGROUND 
GRAVITY  SURVEYS  IN  HAWAII, 

Hawaii  Univ.,  Honolulu. 

For  primary  bibliographic  entry  see  Field  02F. 

W71-13906 


SOME     TECHNIQUES     IN     EXPERIMENTAL 
SEDIMENTOLOGY, 

Reading  Univ.  (England).  Sedimentology  Research 

Lab. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-13923 
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APPLICATIONS  OF  CLIMATOLOGY  AND 
METEOROLOGY  TO  HYDROLOGIC  SIMULA- 
TION, 

Texas  A  and  M  University,  College  Station. 
For  primary  bibliographic  entry  see  Field  02B. 
W71-13150 


NUMERICAL  TAXONOMY:  THE  SYSTEMATIC 
CATEGORIZATION  OF  THE  NORTH  AMER- 
ICAN GENERA  OF  FRESH-WATER  ALGAE, 

Geological  Survey,  Washington,  D.C. 

P.  E.  Greeson,  and  G.  E.  Williams. 

In:  Symposium  on  Hydrobiology,  'Bioresources  of 

shallow  water  environments',  June  24-27,   1970, 

Miami  Beach,  Florida,  p  1 50-1 61 .  6  tab,  8  ref. 

Descriptors:    'Systematics,    'Numerical   analysis, 
'Aquatic    algae,    Algae,    Microscopy,    Analytical 
techniques,  Data  processing. 
Identifiers:  North  American  genera. 

Taxonomy  is  the  science  concerned  with  the  or- 
derly arrangement  of  organism  in  some  scheme  of 
likenesses  and  differences  among  the  various  in- 
dividuals. A  system  of  numerical  taxonomy  has 
been  developed  for  the  identification  of  algal 
genera,  which  can  be  used  by  anyone  with  a  basic 
understanding  of  microscopy.  The  basis  of  the 
system  is  to  enumerate  the  apparent  characteristics 
of  an  unidentified  alga  for  the  purpose  of  identifica- 
tion by  the  non-taxonomist.  The  format  of  informa- 
tion for  characterizing  the  North  American  genera 
of  fresh-water  algae  is  shown  in  tables.  Columns 
show  the  generic  name,  taxonomic  classification  of 
each  genus,  generic  synonym  designation,  and 
characteristics  of  the  genera.  Detailed  charac- 
teristics of  each  classification  are  listed  under 
column  numbers.  Generic  characteristic  codes 
have  been  established  by  comparing  each  of  the 
429  genera  of  algae  with  all  possibilities  of  varia- 
tion for  each  of  th;  characteristic-types,  and  are 
listed  in  a  comprehensive  reference  file.  A  charac- 
teristic code  for  an  unidentified  alga  can  be 
developed  by  comparison  with  the  checklist.  Com- 
paring a  developed  characteristic  code  with  the 
comprehensive  reference  file  can  be  done  with  an 
automatic  punch-card  sorter,  or  with  electronic 
data  processing  equipment  or  computer  programs. 
The  system  is  stable  and  effective.  (See  also  W71- 
12029)  (Smith-PAI) 
W7I-13258 


A  DIGITAL  COMPUTER  TECHNIQUE  FOR 
THE  OPTIMAL  CONTROL  OF  POLLUTANTS 
IN  A  CASCADED  INPUT  ESTUARY, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-13273 


DEVELOPMENT  OF  A  WATER  QUALITY 
CONTROL  STRATEGY  FOR  RIVERS  AND 
ESTUARIES  USING  HYBRID  COMPUTER 
MODELING  TECHNIQUES, 

Maine  Univ.,  Orono. 

For  primary  bibliographic  entry  see  Field  05G. 

W71-I3280 


DIGITAL      COMPUTER      SIMULATION      OF 
WASTE  WATER  TREATMENT, 

Massachusetts  Univ.,  Amherst. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13316 


DIGITAL      SIMULATION      OF      ACTIVATED 
SLUDGE  SYSTEMS, 

Kansas  Univ.,  Lawrence. 

For  primary  bibliographic  entry  see  Field  05D. 

W71-13348 


DATA  RELAY  SYSTEM  SPECIFICATIONS  FOR 
EARTH  RESOURCES  TECHNOLOGY  SATEL- 
LITE IMAGE  INTERPRETATION, 

Geological  Survey,  St.  Louis,  Mo. 

For  primary  bibliographic  entry  see  Field  07B. 

W7 1-1 3460 


THE  ROLE  OF  REMOTELY  SENSED  AND 
RELAYED  DATA  IN  THE  DELAWARE  RIVER 
BASIN, 

Geological  Survey,  Harrisburg,  Pa. 

For  primary  bibliographic  entry  see  Field  07B. 

W71-13461 


GEOLOGY  AND  GROUND-WATER 

RESOURCES  OF  GRANBY,  MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  02F. 
W71-13480 


THE  GLACIAL  RELDIF  OF  NORTH  POLAND 
IN  THE  LIGHT  OF  THE  DETAU.ED 
GEOMORPHOLOGICAL  MAP  OF  THE  POLISH 
LOWLAND  IN  1:50,000  SCALE, 

Polish   Academy   of  Sciences,   Warsaw.   Inst,   of 

Geography. 

R.Galon. 

In:  Geographia  Polonica,  Vol  17,  p  109-1 17,  1969. 

1  ref. 

Descriptors:  'Maps,  'Mapping,  'Geomorphology, 
Quaternary  period,  Terrain  analysis,  Sedimenta- 
tion, Erosion,  Topography. 
Identifiers:  'Poland,  Geomorphic  maps. 

The  most  important  assemblages  of  Quaternary 
landforms  on  the  glacial  lowland  of  Poland  are 
shown  by  means  of  a  number  of  fragments  of  the 
recently  published  Detailed  Geomorphological 
Map.  The  Polish  Lowland  contains  all  the  most  typ- 
ical form  assemblages  produced  by  the  Pleistocene 
glaciation  and  by  postglacial  relief-forming 
processes.  The  map,  based  on  a  geomorphological 
field  survey,  with  a  scale  of  1 :25,000,  was  compiled 
by  the  Department  of  Geomorphology  and  Hydrog- 
raphy of  the  Polish  Lowland  of  the  Geographical 
Institute  of  the  Polish  Academy  of  Sciences  at 
Torum;  this  collective  work  of  geographers  from 
Torum,  Poznan  and  Warszawa  is  meant  to  stress 
the  characteristic  features  of  a  glacial  landscape 
and  its  dynamic  transformations  during  the  Late- 
Glacial  and  Postglacial.  (See  also  W71-13488)  (K- 
napp-USGS) 
W71-13489 
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UALITY  OF  SURFACE  WATERS  OF  THE 
NITED  STATES  1961:  PARTS  3  AND  4,  OHIO 
IVER  BASIN   AND  ST.   LAWRENCE   RIVER 

ASIN. 

eological  Survey,  Washington,  D.C. 

eolugical  Survey  Water-Supply  Paper  1882 
(68.  312  p,  1  Tig. 

escriptors:  *Water  quality,  'Water  analysis, 
iurface  waters,  *Ohio  River,  *St.  Lawrence 
ver,  River  basins,  Chemical  analysis.  Analytical 
chniques,  Sediment  transport,  Sedimentation, 
irticle  size,  Water  temperature,  Streamflow,  Flow 
sasurement,  Hydrologic  data,  Data  collections, 
entifiers:  *Water  quality  (Basic  data). 

lality  of  water  data  for  the  Ohio  River  Basin  and 
Lawrence  River  Basin  are  presented  for  the 
61  water  year  (October  1,  1960  to  September 
,  1961).  The  geological  Survey  maintained  141 
itions  on  88  streams  for  the  study  of  chemical 
d  physical  characteristics  of  surface  water.  Sam- 
s  were  collected  daily  and  monthly  at  64  of  these 
ations  for  chemical-quality  studies.  Samples 
re  also  collected  less  frequently  at  many  other 
ints.  Water  temperatures  were  measured  daily  at 
i  stations.  Quantities  of  suspended  sediment  are 
lorted  for  20  stations.  Sediment  samples  were 
lected  one  or  more  times  daily  at  most  stations, 
ending  on  the  rate  of  flow  changes  in  stage  of 
stream.  Particle-size  distributions  of  sediments 
re  determined  at  19  of  the  stations.  The  stream 
charges  reported  in  the  tables  are  either  daily 
an  discharges  or  discharges  for  the  time  at  which 
jples  were  collected.  (Woodard-USGS) 
'1-13512 


VTISTICAL  EXPERIMENTAL  DESIGN:  BOD 

STS, 

sconsin  Univ.,  Madison.  Dept.  of  Civil  Engineer- 
primary  bibliographic  entry  see  Field  05  A 
1-13528 


IMPUTATION  OF  SUBARCTIC  SURFACE 
TER  TEMPERATURES  IN  THE  PACIFIC 
EAN  IN  WINTER, 

primary  bibliographic  entry  see  Field  02K 
1-13617 


TER  QUALITY  SURVEILLANCE  IN  NEW 
RK  STATE, 

t  York  State  Dept.  of  Health,  Albany.  Div.  of 

e  Water. 

primary  bibliographic  entry  see  Field  05B. 

1-13631 


HPUTER  PROGRAM  FOR  STATISTICAL 
U.YSIS  OF  ANNUAL  FLOOD  DATA  BY  THE 
J-PEARSON  TYPE  HI  METHOD, 

nesota    Univ.,    St.    Paul.    Water    Resources 

arch  Center. 

primary  bibliographic  entry  see  Field  02E. 

1-13805 


rER  TEMPERATURES  OF  CALIFORNIA 
EAMS,    SAN    FRANCISCO    BAY    SUBRE- 

logical  Survey,  Menlo  Park,  Calif. 

Blodgett. 

logical  Survey  Open-file  Report,  1971.  53  p,  4 

tab,  24  ref. 

Tiptors:     'Water     temperatures,     *Streams, 

Irologic  data,  *Data  collections,  "California, 

ews.  Thermometers,  Instrumentation,  Surface 

rs. 

lifiers:  'San  Francisco  subregion. 

:r-temperature  records  collected  through  Sep- 
*r  1969  are  summarized  for  87  stream  sites  in 
San  Francisco  Bay  Subregion  of  California, 
ent  and  historic  stream  temperatures  are 
:nted   for  correlating  periodic   and   thermo- 


graph records  and  for  analysis  of  the  factors  affect- 
ing these  temperatures.  The  summary  data  for  each 
site  may  be  used  to  provide  guidelines  for  the 
establishment  of  thermal  standards  used  in  water- 
quality  management.  Water  temperatures,  in 
degrees  Celsius,  are  summarized  by  months,  years, 
and  for  the  period  of  record.  A  description  is  in- 
cluded to  identify  each  station  where  data  were  col- 
lected. A  tolerance  interval  analysis  indicates  that 
99%  of  the  point  water-temperature  observations, 
determined  either  with  thermograph  probes  or 
hand-held  thermometers,  should  be  within  0.6  deg 
C  of  the  mean  water  temperature  at  the  95%  CON- 
FIDENCE LEVEL.  The  probable  total  error  ranges 
from  0.8  deg  C  for  periodic  data  to  1 .4  deg  C  for 
thermograph  data.  (Woodard-USGS) 
W71-13825 


MAINE  BASIC-DATA  REPORT  NO  7 
GROUND-WATER  SERIES  MEDUXNEKEAG 
RIVER  -  PRESTILE  STREAM  BASINS  AREA, 

Geological  Survey,  Augusta,  Me 

G.  C.  Prescott,  Jr. 

Geological  Survey  Open-file  Report,  1971.  2  fig,  6 

tab. 

Descriptors:  'Data  collections,  *Water  wells, 
♦Maine,  Hydrologic  data,  Geohydrologic  units, 
Aquifer  characteristics,  Geologic  formations! 
Logging  (Recording),  Water  levels,  Water  chemis- 
try. 

Identifiers:  Meduxnekeag  River  (Maine),  Prestile 
Stream. 

Data  collections  are  presented  in  tables  and  on 
maps  for  selected  wells  and  test  holes  in  a  3 1 2  sq  mi 
area  of  the  drainage  basins  of  Prestile  Stream  and 
Meduxnekeag  River,  northern  Maine.  The  data  in- 
clude records  of  167  wells  and  25  test  holes;  logs 
describing  the  lithology  of  formations  in  26  wells 
and  test  holes;  detailed  chemical  analyses  of  14 
water  samples;  amount  of  water  produced  for 
public  supply  in  the  area;  and  water-level  measure- 
ments made  in  one  observation  well.  Information 
given  in  the  well  table  includes  location,  owner, 
description  of  wells,  well  yield,  water  use,  principal 
water-bearing  material,  and  year  well  was  drilled. 
Page-size  maps  show  well  and  test  hole  locations. 
Map  base  is  from  reduced  USGS  1 5-minute  topo- 
graphic quadrangles  with  20-foot  contour  intervals. 
(Land-USGS). 
W71-13826 


PUBLIC  AND  INDUSTRIAL  WATER  SUPPLIES 
OF  KENTUCKY,  1968-69, 

Geological  survey,  Louisville,  Ky. 

For  primary  bibliographic  entry  see  Field  06D. 

W71-13829 


GEOHYDROLOGY   OF   ATCHISON   COUNTY, 

NORTHEASTERN,  KANSAS, 

Kansas  Geological  Survey,  Lawrence. 

For  primary  bibliographic  entry  see  Field  04B. 

W71-13842 


DRAINAGE  AREA  OF  LOUISIANA  STREAMS, 

Geological    Survey,    Baton    Rouge,    La.    Water 

Resources  Div. 

R.  Sloss. 

Louisiana    Department    of   Public    Works    Basic 

Records  Report  No  6,  1 97 1 .  1 1 7  p,  2  fig. 

Descriptors:  'Watersheds  (Basins),  *Runoff, 
♦Hydrologic  data,  *Data  collections,  'Louisiana, 
Streams,  Surface  waters. 

Identifiers:  'Drainage  area  (Louisiana  streams), 
Basic  data. 

The  drainage  areas  (approximately  7000)  are  tabu- 
lated for  streams  in  Louisiana  where  a  meaningful 
topographic  divide  could  be  determined.  Streams 
are  listed  in  a  downstream  direction  along  the  main 
stem,  with  all  the  tributaries  entering  the  main 
stream  in  sequential  order.  The  listing  shows  the 
drainage  area  of  the  main  stem  at  the  mouth  of 


each  named  tributary  and  the  drainage  area  for  the 
tributary  itself.  As  the  stream  pattern  develops, 
downstream  subtotals  are  cumulated  to  the  mouth 
of  the  main  stream.  The  drainage  areas  are  tabu- 
lated to  hundredths  of  a  square  mile.  (Woodard- 
USGS) 
W71-13848 


WATER  RESOURCES  DATA  FOR  COLORADO: 
PART  2.  WATER  QUALITY  RECORDS,  1970. 

Geological  Survey,  Denver,  Colo. 

Available  from  Dist.  Chief,  WRD,  USGS,  Denver 
Fed.  Center,  Denver,  Colo.  80225.  Geological  Sur- 
vey Basic  Data  Report,  1971.  70  p,  1  fig,  1 7  ref. 

Descriptors:  'Hydrologic  data,  'Water  quality, 
'Sediments,  'Water  temperature,  Streamflow, 
Suspended  load,  On-site  data  collections, 
Colorado,  Particle  size,  Chemical  analysis,  Gaging 
stations,  Watersheds  (Basins),  Water  chemistry. 
Identifiers:  'Water  quality  records. 

Water  quality  information  is  presented  for  chemi- 
cal quality,  fluvial  sediment,  and  water  tempera- 
tures for  stations  in  the  Missouri,  Colorado,  Arkan- 
sas, Rio  Grande,  and  Green  River  basins  in 
Colorado.  An  index  map  shows  locations  of  the 
data-gathering  sites.  Fluvial  sediment  information 
covers  suspended  sediment  discharges  and  concen- 
trations for  particle  size  distribution  of  suspended 
sediment  and  bed  material.  Temperatures  are 
once-daily  observations  except  for  stations  with  a 
continuous  temperature  recorder  from  which  daily 
minimums  and  maximums  are  obtained.  The  loca- 
tion, drainage  area,  period  of  record,  and  extremes 
are  given  for  each  major  observation  station. 
Definitions  are  given  of  terms  and  abbreviations  of 
water  quality  and  hydrologic  data  as  used  in  the 
text  and  tables  of  the  report.  ( Lang-USGS ) 
W71-13858 


DENSITY      LOGS      FROM      UNDERGROUND 
GRAVITY  SURVEYS  IN  HAWAII, 

Hawaii  Univ.,  Honolulu. 

For  primary  bibliographic  entry  see  Field  02F 

W7 1-1 3906 


FLOODS  OF  DECEMBER  1964  AND  JANUARY 
1965  IN  THE  FAR  WESTERN  STATES,  PART  2 
STREAMFLOW  AND  SEDIMENT  DATA, 

Geological  Survey,  Washington,  D.C. 
A.  O.  Waananen,  D.  D.  Harris,  and  R.  C.  Williams. 
Available  from  GPO,  Wash,  D  C,  20402-S3.50 
paper    cover.    Geological    Survey    Water-Supplv 
Paper  1 866-B,  1 970.  86 1  p,  8  fig. 

Descriptors:  'Hydrologic  data,  'Streamflow 
'Sedimentation,  'Floods,  'Pacific  Northwest  U.S.! 
Surface  waters,  Flow  measurement,  Gaging  sta- 
tions, Flow  rates,  Peak  discharge,  Discharge  mea- 
surement, Stream  gages,  Data  collections,  Califor- 
nia, Idaho,  Nevada,  Oregon,  Washington,  Sediment 
transport. 

The  floods  of  December  1964  and  January  1965  in 
the  Far  Western  States  were  extreme;  in  many 
areas,  the  greatest  in  the  history  of  recorded 
streamflow  and  substantially  greater  than  those  of 
December  1955.  An  unusually  large  area-Oregon, 
most  of  Idaho,  northern  California,  southern 
Washington,  and  small  areas  in  western  and 
northern  Nevada-was  involved.  The  total  area  en- 
compassed about  200,000  square  miles.  Outstand- 
ing features  included  recordbreaking  peak 
discharges,  great  volumes  of  runoff,  high  sediment 
concentrations,  large  sediment  loads,  and  extensive 
flood  damage.  Basic  records  of  stage,  discharge, 
sediment  concentration,  and  sediment  load 
covered  by  this  report  were  collected  by  the  U.S. 
Geological  Survey  as  part  of  a  continuous  program 
in  cooperation  with  the  States  of  California,  Idaho, 
Nevada,  Oregon,  and  Washington.  The  data  consist 
of  records  of  stage  and  discharge  for  gaging  stations 
and  for  numerous  miscellaneous  sites  and  partial- 
record  stations,  and  sediment  concentration  and 
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load  for  sediment  stations  and  for  some  miscellane- 
ous or  periodic  sites.  The  records  are  presented  in 
more  detail  than  those  in  the  regular  annual  reports 
and  hence  are  useful  for  the  many  hydraulic  and 
hydrologic  studies  relative  to  flood  phenomena. 
(Woodard-USGS) 
W71-13932 


A  PROGRAM  TO  SIMULATE  AN  AQUIFER 
USING  ALTERNATING  DIRECTION  IM- 
PLICIT-ITERATIVE PROCEDURE, 

Geological  Survey,  Washington,  D.C. 
T.  Maddock  III. 

Geological  Survey  Report  (Contributions  to  Com- 
puter Programs),  August  1969.  73  p,  2  fig,  5  ref. 

Descriptors:  'Computer  models,  'Aquifer  charac- 
teristics, 'Simulation  analysis,  Data  processing, 
Methodology,  Application  methods,  Computer 
programs,  Model  studies,  Transmissivity,  Storage 
coefficient,  Steady  flow,  Groundwater  movement. 
Identifiers:  'Aquifer  simulation,  FORTRAN  IV. 

An  aquifer  simulation  program  to  show  aquifer 
response  to  pumping  from  one  or  more  wells  over  a 
specific  time  period  is  written  in  FORTRAN  IV  for 
the  IBM  360/65  computer.  Aquifer  behavioral 
characteristics  and  restrictions  to  make  the  pro- 
gram valid  are  described:  the  aquifer  may  be 
treated  as  a  two-dimensional  flow  system;  draw- 
down relative  to  saturated  thickness  is  small;  the 
storage  coefficient  is  constant;  boundaries  may  be 
irregular;  transmissivity  may  be  nonhomogeneous 
but  isotropic;  leakage  may  occur  into  the  aquifer 
from  lake  or  streambed,  or  from  the  confining  area 
which  may  not  have  storage  capabilities;  the 
aquifer  may  have  constant  head  or  flow  bounda- 
ries; pumping  periods  must  be  of  equal  intervals; 
and  a  well  may  occupy  any  node  position  of  the 
grid  imposed  on  the  plan  view  of  the  aquifer.  A 
description  is  given  of  the  information  and  maps 
that  can  be  printed  as  output  information  and  maps 
that  can  be  printed  as  output  from  the  model.  It  is 
concluded  that  the  drawdown  map  can  be  superim- 
posed with  the  steady-state  solution  to  produce  ac- 
tual drawdown  configuration  of  the  system.  A  50  X 
50  grid,  with  wells  pumping  a  total  of  20  yr,  with 
annual  changes  in  pumping  rates,  takes  4  minutes 
of  computer  time.  (Land-USGS) 
W71-13933 


GENERAL  SOIL  MAPS  -  A  STUDY  OF  LAND- 
SCAPES, 

Soil  Conservation  Service,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  02G. 
W71-13957 


COMPUTER  SYSTEMS  FOR  URBAN  DESIGN 
AND  DEVELOPMENT, 

Skidmore,  Owings  and  Merrill. 

Niles  O.  Sutphin,  William  F.  Sommerfeld,  Lavette 

C.  Teague,  and  Neil  G.  Harper. 

Proceedings,  American  Society  of  Civil  Engineers, 

Journal  of  the  Urban  Planning  and  Development 

Division,  Vol  97,  No  UP1,  p  63-78,  April  1971.  7 

fig,  12  ref. 

Descriptors:  'Computers,  'City  planning,  'Ur- 
banization, 'Community  development,  'Computer 
models,  Land-use,  Mathematical  models,  Op- 
timization, Program  languages. 
Identifiers:  'Computer  systems,  'Urban  design, 
Problem-oriented  languages. 

The  paper  reviews  recent  computer  systems  for 
modeling  complex  urban  design  and  development 
problems.  Urban  games  provide  direct  involvement 
in  an  operating  model  of  urban  situations.  Alexan- 
der's pattern  language  states  design  requirements 
in  a  way  which  guides  the  selection  of  an  ap- 
propriate urban  form.  Schlager's  linear  pro- 
gramming formulation  of  land  use  plan  design  illus- 
trates the  use  of  optimization  models.  Forrester 
uses  a  flow  model  to  study  urban  growth  and  decay 
and  to  demonstrate  the  counter-intuitive  dynamic 
behavior  of  complex  urban  systems.  URBAN  5  and 


DISCOURSE  are  computer-aided  design  and  infor- 
mation systems.  The  Planning  and  Land  Use 
System  (PLUS)  generates  alternative  combinations 
of  land  uses  satisfying  development  objectives,  sub- 
ject to  a  given  set  of  planning  standards.  The  use  of 
PLUS  is  illustrated  by  an  example.  (Davis- 
Chicago) 
W71-13961 


COMPUTER    METHODOLOGY    AND    WATER 
RESOURCE  DEVELOPMENT, 

Metcalf  and  Eddy,  Inc.,  Boston,  Mass. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-13974 


WATER  RESOURCES  PLANNING  MODEL,  (A 

Technical  Note), 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Melbourne    (Australia).     Div.    of 

Building  Research. 

For  primary  bibliographic  entry  see  Field  06A. 

W71-13977 

08.  ENGINEERING  WORKS 
8A.  Structures 


DETERMINATION  OF  IN  SITU  STRESSES  IN 
CONCRETE  DAMS, 

Bureau  of  Reclamation,  Denver,  Colo. 

M.  D.  Copen  and  G.  B.  Wallace. 

Proc  Amer  Soc  Civ  Eng,  J  Power  Div,  Vol  97,  No 

P02,  p  455-473,  Mar  1971.  19  p,  16  fig,  1  tab,  6 

ref,  2  append. 

Descriptors:  Alkali  aggregate  reactions,  Boreholes, 
Dam  failure,  Arch  dams,  'Concrete  dams. 
Concrete  tests,  Concrete  technology,  'Field  tests, 
Measuring  instruments,  Statistical  analysis,  'Stress 
analysis,  Cracking,  'In  situ  tests,  Trial-load 
method,  Deterioration,  Strain  gages,  Stress  reliev- 
ing, Deformation. 

Identifiers:  Salt  River  Project,  Ariz,  Borehole 
deformation  gage,  'Overcoring  method. 

In  situ  stresses  within  3  concrete  dams  on  the  Salt 
River  above  Phoenix,  Ariz,  were  determined  by  ap- 
plication of  a  3-directional  borehole  deformation 
gage.  Two  of  the  dams  showed  some  signs  of  deteri- 
oration and  structural  cracking  caused  by  alkali  ag- 
gregate reaction,  thus  requiring  stress  determina- 
tions for  safety  evaluation.  Information  on  in  situ 
stresses  in  the  other  dam  was  needed  for  design  of 
expanded  power  facilities.  The  stress  relief  method, 
its  verification  tests,  and  applications  are  ex- 
amined. Best  results  for  3-dimensional  stress 
analyses  are  obtained  if  the  drill  holes  are 
orthogonal;  however,  a  technique  is  presented  for 
evaluating  reliability  of  results  obtained  from  hav- 
ing various  orientations.  The  resulting  stresses  from 
the  stress  relief  test  are  compared  with  those  com- 
puted by  the  trial  load  method.  Maximum  water 
surface  and  minimum  concrete  temperatures  were 
the  loading  criteria  for  both  methods.  The  6-in. 
overcores  were  tested  in  the  laboratory  to  deter- 
mine the  ability  of  the  concrete  to  resist  in  situ 
stresses. 
W71-13152 


NUMERICAL  ERROR  IN  STRUCTURAL  SOLU- 
TIONS, 

Stuttgart  Univ.  (West  Germany). 

J.  R.  Roy. 

Proc  Amer  Soc  Civ  Eng,  J  Struct  Div,  Vol  97,  No 

ST4,  p  1039-1054,  Apr  1971.  16  p,  2  fig,  3  tab,  9 

ref,  3  append. 

Descriptors:  'Errors,  Accuracy,  'Structural  analy- 
sis, Scaling,  Foreign  research,  Numerical  analysis, 
Computers,  'Matrix  algebra,  Displacements, 
'Structural  engineering,  Finite  element  method, 
Mathematical  analysis,  Computation,  Coordinates, 
Stiffness  matrix. 
Identifiers:  Germany,  Iteration  method. 


Numerical  error  may  destroy  the  significance  o 
results  of  a  structural  analysis,  particularly  for 
tain  classes  of  structures.  The  initial  trunci 
error  originating  from  representing  each  vail 
the  structural  matrices  to  constant  computer  \ 
length  approximates  the  total  numerical  err< 
the  solution  for  displacements  in  medium 
problems.  An  upper  bound  for  the  error  can  b« 
culated  readily,  and  is  not  too  conservative  t 
the  global  stiffness  matrix  is  scaled  before  solu 
When  the  error  appears  to  large,  only  const 
higher  precision  representation  and  solution  o 
various  structural  matrices  will  ensure  greate 
curacy.  The  varying  accuracy  of  the  displacen 
caused  by  different  loading  conditions  on  the  I 
structure  is  explained.  The  normal  expressioi 
the  a  posteriori  error  bound  on  the  solution  is  i 
liable  because  of  the  omission  of  the  effect  of  ii 
truncation  in  representing  the  global  stif 
matrix.  Flexible  areas  within  generally  stiff  s 
tures,  and  stiff  areas  within  generally  flexible  s 
tures  can  lead  to  inaccurate  solutions  for  disp 
ments  throughout  the  structure. 
W71-13157 


STOCHASTIC  SEISMIC  RESPONSE  OF  STI 
TURES, 

Universidad    Catolica    de    Chile,    Santiago; 
California  Univ.,  Berkeley. 
P.  Ruiz  and  J.  Penzien. 
55  ref. 

Descriptors:  Stochastic  models,  'Stoch 
processes,  Bibliographies,  'Dynamic  respi 
Seismic  design,  'Structures,  Earthquakes, 
gineering  mechanics,  Hysteresis,  Vibration,  V 
tion  damping,  Simulation,  Seismic  studies,  S 
tural  analysis,  Ductility,  Structural  enginee 
Seismic  properties.  Earthquake  engineering. 

Records  of  strong-motion  earthquakes  were  s 
lated  using  a  filtered  shot  noise.  Twenty  sa 
records  were  used  to  simulate  the  response 
structure  subjected  to  earthquake  excitation, 
stochastic  model  used  to  generate  the  arti 
ground  acceleration  records  was  designei 
produce  sample  records  similar  to  those  of 
strong-motion  earthquakes  of  magnitude 
recorded  on  firm  soil  at  about  45  mi  from 
epicenter.  A  filtered  shot  noise  was  very  sui 
for  the  simulation.  An  8-story  shear-type  bui 
with  inelastic  force-deflection  character 
represented  by  a  bilinear  hysteretic  model  and 
ing  various  values  of  stiffness  and  viscous  dan 
was  subjected  to  20  samples  of  the  artificial  gn 
acceleration  records.  Major  response  param 
were  evaluated  and  Monte  Carlo  estimates  o 
statistics  of  the  parameters  were  obtained  to  < 
predictions  of  their  values  during  fi 
earthquakes. 
W71-13159 


STRUCTURAL  SECTIONS  FROM  R 
FORCED  PLASTICS, 

Wisconsin  Univ.,  Madison;  and  Koppers  Co., 
Pittsburgh,  Pa. 

J.  E.  Johnson,  J.  Harris,  and  E.  Hughes. 
Prepr  1381,  Amer  Soc  Civ  Eng  Nat  Struct 
Meet,  Baltimore,  Md,  Apr  197 1 .  20  p,  8  fig,  3  t 
ref,  append. 

Descriptors:  'Structural  members,  'Struc 
shapes,  Tests,  Formulas,  Structural  design,  *l 
forced  plastics,  Design  criteria,  Construi 
materials.  Safety  factors,  Building  mate 
Mechanical  properties,  Polyester  resins. 

Developments  in  producing  structural  shapes  r 
from  fiber  glass  reinforced  plastics  provide  di 
engineers  with  a  new  alternative  in  so 
problems  in  situations  concerned  with  chemi 
corrosive  environments  or  conditions  requ 
electrical  nonconductance.  Advances  in  the 
of  the  art  in  optimizing  quantities  of  materials 
placement  of  reinforcement  have  made  reinfo 
plastic  members  economically  feasible,  and 
ability  of  industry  to  produce  members  of 
uniformity  allows  establishment  of  reliable  d< 
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ria.  An  overall  view  of  some  parameters 
led  to  select  appropriate  cross  sections  of  rein- 
sd  plastic  is  presented.  Tests  developed  to  sub- 
liate  theoretically  predicted  results  are  sum- 
zed.  Test  results  were  in  good  agreement  with 
retically  predicted  values.  Design  recommen- 
ms  and  safety  factors  applicable  to  simple 
tures  are  suggested. 
-13164 


lysis  of  a  pipe  when  in  contact 
h  the  ocean  bottom  and  rigidly 
:d  at  one  end, 

:o  Rico  Univ.,  Mayaguez.  Water  Resources 
irch  Inst. 
i  S.  Georas. 

able  from  the  National  Technical  Information 
:e  as  PB-202  986,  $3.00  in  paper  copy,  $0.95 
licrofiche.  Puerto  Rico  Water  Resources 
irch  Institute,  Mayaguez,  Completion  Report 
CO/WRRI/FR/7 1/9/1,  June  1971.  25  p  2 
ref.  OWRRA-C19-PR(l). 

iptors:  *Pipe,  *Water  currents,  'Mathemati- 
odels,  'Ocean  bottom,  Pipelines,  Equations, 
xical  analysis,  Conduits. 

g  pipe  rests  on  the  ocean  bottom  and  it  is 
ally  subjected  to  hydrodynamic  forces  due  to 
currents.  Furthermore  the  motion  of  the  pipe 
isted  by  soil  reactions.  The  mathematical 
for  the  plane  deformation,  consists  of  a  non- 
system  of  four  ordinary  differential  equa- 
with  four  unknowns.  To  the  system  the  ap- 
ate  boundary  conditions  at  the  two  ends  were 
.  The  solution  to  the  problem  is  connected  to 
f  single  nonlinear  integral  equation,  which 
ot  admit  a  closed  solution.  A  closed  solution 
ved  for  the  special  case  when  the  free  end  of 
)e  is  pulled  through  a  given  point.  The  solu- 
given  in  this  case  in  terms  of  elliptic  integrals 
first  and  second  kind. 
3168 


DUCTS  FOR  LEAST  COST  CON- 
NCE  OF  WATER,  37  DEG  32  FT  N  45 
FTE, 

eh  Coll.  (Iran). 

"hristensen. 

dings,  American  Society  of  Civil  Engineers, 

I  of  the  Irrigation  and  Drainage  Division, 

,  No  IR3,  p  483-499,  September  1971.  3  fie 

0  ref.  6' 

>tors:  *Aqueducts,  *Canal  design,  *Tunnel 

♦Pipelines,   'Construction   costs,    *Water 

ance,    *  Fluid   friction,    *Unit   costs,    *Op- 

on,    Economics,    Energy    gradient,    Open 

1  flow,  Mathematical  models. 

ins   were   developed   for   determining   the 
:onomical  size  of  round  tunnels,  pipelines 
pezoidal  canals.  To  estimate  the  least  cost 
e  construction  cost  plus  the  fluid  friction 
s  expressed  in  terms  of  the  aqueduct  size 
i  function  was  minimized  by  differential  cal- 
3ne  important  dimension  was  found  from 
ill  the  other  characteristics  of  the  most 
ical  aqueduct  were  obtained.  An  example 
ition  illustrated  a  hypothetical  case.  The 
concluded  that  the  design  and  size  of  any 
pipeline   or  canal   cross   section   may   be 
Ued  by  design  factor  D  and  one  dimension 
h  all  other  dimensions  were  related  thus 
ng  expression  of  the  total  cost  in  terms  of 
important  dimension.  The  algebraic  ex- 
of  cost  may  then  be  differentiated  with 
to  the  dimension   and   equated   to   zero 
!  in  the  size  of  the  least  cost  tunnel,  pipeline 
I  By  minor  adjustments  of  the  equations, 
e  surface  flow  and  flow  under  pressure  can 
:d.  (Markell-Cornell) 
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USE  OF  MONTE  CARLO  TECHNIQUES  IN  THE 
DESIGN  AND  OPERATION  OF  A  MULTIPUR- 
POSE RESERVOIR  SYSTEM, 

California  Univ.,  Los  Angeles.  School  of  Engineer- 
ing and  Applied  Science. 
For  primary  bibliographic  entry  see  Field  06A 

W71-13224 


STATEMENT  OF  ENVIRONMENTAL  IMPACT- 
BRANTLEY  PROJECT,  NEW  MEXICO. 

Bureau  of  Reclamation,  Washington,  DC. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  747-D,  $3.00  in  paper  copy, 
$0.95  in  microfiche.  April  26,  1971.  1 3  p,  I  fig. 
Identifiers:  *  Environmental  surveys,  'Dams,  'New 
Mexico,  Environmental  surveys.  Reservoirs,  Irriga- 
tion, Flood  control,  Wildlife,  Residential  buildings, 
History,  *  Environmental  impact  statements' 
Pecos  River,  *Brantley  Dam,  Major  Johnson 
Springs. 

The  proposed  Brantley  Project-a  dam  and  reser- 
voir development-is  on  the  Pecos  River  in  Eddy 
County  about  20  miles  upstream  from  Carlsbad, 
New  Mexico.  The  development  would  provide 
replacement  irrigation  storage  for  the  McMillan 
Reservoir  which  is  losing  its  effectiveness  because 
of  sediment  accumulation.  The  plan  of  develop- 
ment for  the  project  consists  of  the  construction  of 
Brantley  Dam  and  associated  reaction  and  fish  and 
wildlife  facilities.  The  reservoir  would  have  a  total 
capacity  of  520,000  acre-feet.  There  will  be  an  in- 
undation of  some  productive  lands  and  wildlife 
habitat.  The  project  would  displace  about  15  fami- 
lies and  require  purchase  of  59  sets  of  improve- 
ments such  as  residential  buildings,  farmstead, 
windmills,  and  irrigation  pumps  and  ponds.  The 
reservoir  would  inundate  Major  Johnson  Springs,  a 
historic  locale  in  the  area.  These  springs  played  an 
important  part  in  the  early  history  of  the  area 
W71-13477 


STATEMENT  OF  ENVIRONMENTAL  IMPACT- 
YELLOW  CREEK  PORT  PROJECT. 

Tennessee  Valley  Authority,  Chattanoga.  Office  of 
Health  and  Environmental  Science. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  738,  $3.00  in  paper  copy,  $0  95 
in  microfiche.  April  23,  1971.  10  p,  2  fig. 
Identifiers:  'Environmental  surveys,  *Harbor 
facilities,  'Mississippi,  Environmental  surveys, 
'Land  development,  Construction,  Sedimentation! 
Industrial  buildings,  Railroads,  Dredging,  Forests, 
'Environmental  impact  statements,  Pickwick 
Lake,  Tishomingo  County,  Mississippi. 

The  Yellow  Creek  Port  Project  is  a  cooperative  un- 
dertaking among  TVA,  the  state  of  Mississippi,  and 
local  governmental  agencies  for  building  and 
developing  a  river  port  terminal  and  related  indus- 
trial complex  on  the  Yellow  Creek  Embayment  of 
Pickwick  Reservoir  in  the  northeast  corner  of  Mis- 
sissippi. The  state  will  acquire  and  develop  a 
minimum  of  2,000  acres  of  land  for  use  in  industrial 
development  in  connection  with  the  port  and  rail 
facilities.  The  environmental  impact  of  the 
proposed  action  is  foreseen  to  include  possible 
temporary  increased  turbidity  in  the  water  near 
Yellow  Creek  embayment  as  a  result  of  construc- 
tion, and  shifts  in  land  usage  from  forest  and  rural 
to  industrial.  The  unavoidable  adverse  environ- 
mental effects  are  expected  to  consist  of  temporary 
turbidity  during  dredging  and  construction 
W71-13478 


STATEMENT  OF  ENVIRONMENTAL  IMPACT- 
OVERLAND  DITCH  AND  RESERVOIR  COM- 
PANY, HOTCHKISS,  COLORADO,  RECLAMA- 
TION PROJECT. 

Bureau  of  Reclamation,  Washington,  D.C. 

Available  from  the  National  Technical  Information 
Service  as  PB-198  709-D,  $3.00  in  paper  copy 
$0.95  in  microfiche.  April  22,  I  97 1 .  5  p 
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Identifiers:  'Environmental  surveys,  'Dams, 
'Colorado,  Environmental  surveys,  Construction 
Reservoirs,  Stream  flow,  'Environmental  impact 
statements,  Delta  County  (Colorado). 

The  Overland  Ditch  and  Reservoir  Company, 
Hotchkiss,  Colorado,  plans  to  replace  the  com- 
pany's existing  unstable  Overland  Dam  on  Cow 
Creek  in  Delta  County,  Colorado,  by  constructing 
a  new,  stable  dam  1/4  mile  downstream  from  the 
existing  dam.  No  adverse  environmental  impact  is 
foreseen.  It  was  determined  that  the  depletion  of 
annual  flows  in  the  Gunnison  and  Colorado  Rivers 
resulting  from  increased  use  of  Cow  Creek  flows 
for  irrigation  will  cause  a  very  slight  increase  in 
concentration  of  dissolved  solids  in  those  streams 
W7 1-13479 


CARRYOVER      STORAGE      REQUIREMENTS 
FOR  RESERVOIR  DESIGN  IN  MISSOURI. 

Geological  Survey,  Rolla,  Mo.,  Water  Resources 

Div. 

J.  Skelton. 

Missouri  Geological  Survey  and  Water  Resources, 

Water  Resources  Report  27,  August  1971    55  p  9 

fig,  1  plate,  1  tab,  9  ref,  append. 

Descriptors:  'Reservoir  storage,  'Reservoir  design, 
'Storage  capacity,  'Water  storage,  Streamflow! 
Runoff,  Hydrologic  data,  Data  collections,  Statisti- 
cal methods,  Analytical  techniques,  Water  loss, 
Water  yield,  Missouri. 
Identifiers:  'Water  storage  requirements. 

The  carryover  storage  requirements  for  draft  rates 
as  high  as  94  percent  of  the  mean  annual  flow  at 
212  continuous  and  partial-record  sites  on  unregu- 
lated Missouri  streams  are  presented.  The  storage 
requirements  were  determined  for  selected 
chances  of  deficiency  using  the  probability  routing 
method  and  annual  stream  flows.  These  data  will  be 
useful  in  preliminary  studies  of  storage  structures 
to  be  located  at  or  near  gaged  sites  and  in  compar- 
ing development  possibilities  of  different  streams. 
Regional  draft-storage  curves  for  2-,  5-,  and  10- 
percent  chances  of  deficiency  are  presented  as 
three-parameter  plots  of  storage  against  average 
annual  runoff  for  selected  draft  rates.  These  curves 
can  be  used  to  estimate  storage  requirements  at 
sites  where  long-time  continuous  records  are  not 
available.  Standard  errors  of  estimate  for  the 
curves  are  20  percent  or  less.  ( Woodard-USGS ) 
W71-13505 


UNDERGROUND  CONSTRUCTION  FEATURES 
AT  NORTHFIELD, 

Stone  and  Webster  Engineering  Corp.,  Boston 
Mass;  and  Northeast  Utilities  Service  Co.,  Hart- 
ford, Conn. 

For  primary  bibliographic  entry  see  Field  08H 
W71-13563 


PREVENTION  AND  CORRECTION  OF  EXCES- 
SIVE INFILTRATION  AND  INFLOW  INTO 
SEWER  SYSTEMS,  MANUAL  OF  PRACTICE. 

American  Public  Works  Association,  Chicago,  111. 

Copy  available  from  GPO  Sup  Doc  as  SN  5501- 
0053,  $1.25;  microfiche  from  NTIS  as  PB-203  208, 
$0.95.  Environmental  Protection  Agency,  Water 
Quality  Office,  Water  Pollution  Control  Research 
Series,  January  1971 .  131  p,  21  fig,  18  tab  Pro- 
gram No.  I  1022EFF,  14-12-550. 

Descriptors:  'Inflow,  'Sewers,  'Leakage,  'Sanita- 
ry engineering,  Joints  (Connections),  Piplines, 
Construction  materials,  Inspection,  On-site  tests! 
Specifications,  Design  standards,  Cleaning,  Repair- 
ing, Surveys,  Economic  impact. 
Identifiers:  'Construction  practices,  'Sewer  infil- 
tration, Sewer  construction,  Sewer  testing,  Sanitary 
sewers. 

The  manual  is  intended  to  serve  as  a  guide  to  offi- 
cials of  local  public  agencies  in  evaluating  sewer 
construction  practices  and  in  making  field  surveys 
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of  infiltration  of  ground  waters  and  inflows  from 
various  sources.  Guidelines  are  also  presented  for 
making  economic  analyses  of  the  cost  of  excessive 
infiltration  and  inflow,  and  for  instituting  cor- 
rective action.  The  problem  is  especially  serious  in 
the  case  of  sanitary  sewer  systems  in  urban  areas. 
Such  systems  are  designed  to  carry  only  sanitary 
wastes,  and  a  reasonable  standard  allowance  is 
made  for  unavoidable  entry  of  ground  and  surface 
waters.  The  illegal  connection  of  roof  leaders  and 
foundation  drains  to  sanitary  sewer  systems  is  the 
principal  source  of  inflow.  Infiltration  usually 
results  from  poor  construction  practices  or  the  use 
of  inferior  sewer  pipe  or  jointing  materials.  Im- 
provements in  inspection  of  construction  and  test- 
ing of  completed  sewer  lines  will  promote  the  use 
of  better  materials  and  good  construction  prac- 
tices. The  use  of  air  for  infiltration  testing  and 
water  for  exfiltration  testing  is  described.  Exerpts 
from  sewer  control  legislation  are  given.  Codes, 
standards,  specifications,  and  suggestions  for  sewer 
design,  construction,  inspection,  repair  and  clean- 
ing are  discussed.  (Poertner) 
W71-13568 


GEOLOGY  AND  WATER  WELL  CONSTRUC- 
TION, 

Geological  Survey,  Norman,  Okla.  Ground  Water 

Branch. 

Stuart  L.  Schaff. 

Journal  of  American  Water  Works  Association, 

Vol.  42,  No.  5,  p.  475-478,  May  1950. 

Descriptors:  *Water  wells,  Groundwater,  Aquifer 
characteristics,  Casing,  Screens,  Pumps,  Water 
quality,  Drilling. 

Identifiers:  *Water  well  contracts,  Regional  and 
local  geology,  Well  yield,  Pump  selection. 

The  author  of  contract  proposals  for  a  water  well  is 
confronted  by  geologic  considerations  from  the 
start.  Location,  depth,  casing,  screen,  size  of  pump, 
testing,  prevention  of  pollution,  elimination  of  sand 
and  turbidity -in  each  of  these  items  some  element 
of  geology  is  involved.  As  the  geologic  conditions 
below  any  given  point  on  the  earth's  surface 
generally  cannot  be  predicted  with  complete  accu- 
racy, approximations  to  the  right  answers  much 
suffice,  but,  without  them,  the  writing  of  contract 
documents  founders  in  uncertainties.  The  impact 
of  geology  is  first  felt  when  determining  the  loca- 
tion of  a  well.  Regional  stratigraphic  geology  is  em- 
ployed to  show  where  rock  formations  likely  to 
yield  the  required  quantity  and  quality  of  water  oc- 
cur. The  structure  of  those  formations-including 
their  dip,  the  folds  in  them  and  the  faults  that  cut 
them  into  independent,  offset  blocks-shows  the 
probable  location  of  aquifers  which  are  within  the 
reach  of  drills  andpumps.  Knowledge  of  the  geolo- 
gy of  a  proposed  well  site,  including  facts  on  the 
thickness,  character  and  structure  of  rock  forma- 
tions and  on  the  movement  of  water  in  them,  is  fun- 
damental to  the  preparation  of  water  well  contract 
proposals.  The  more  accurate  the  geologic  infor- 
mation, the  better  the  proposals  can  be  made  to  fit 
the  conditions  and  the  more  economically  the  work 
can  be  accomplished.  (Campbell-NWWA) 
W7I-I37I1 


WATER  FROM  WELLS, 

Drayer-Hanson,  Inc.,  Los  Angeles,  Calif. 

G.E.Clancy. 

Heating,  Piping  and  Air  Conditioning  Journal,  Vol. 

19,  No.  1  1,  p.  75-79,  November,  1947.  5  fig. 

Descriptors:    ♦Water    wells,    Groundwater,    Well 
hydraulics.  Drilling,  Disposal  wells,  Pumps. 
Identifiers:    » Refrigeration,    Plant    water    supply, 
Lateral    well    flow,    Water    temperature.    Power 
requirements 

Water  from  wells  has  been  used  extensively  in  some 
localities  for  larger  industrial  applications  of 
refrigeration-such  as  ice  plants  and  cold  storages  - 
and  for  refrigeration  plants  for  air  conditioning. 
These  cases  of  well  water  utilization  arc  usually 
where  the  local  conditions  are  so  obviously  favora- 


ble that  they  could  not  be  overlooked.  The  advisa- 
bility of  using  sea  water,  or  water  from  lakes  or 
from  rivers,  is  usually  quite  apparent,  for  the  tem- 
perature of  the  water  is  known  or  is  readily  ascer- 
tainable, as  is  also  the  location  of  the  project  with 
respect  to  the  source  of  water  supply  (both  as  con- 
cerns elevation  and  horizontal  separation).  The 
case  of  wells  is  not  so  simple,  for  consideration 
must  be  given  to  a  number  of  factors  before  the 
project  is  undertaken  or  even  before  its  cost  is  esti- 
mated. These  factors  are  often  unknown  but  not  al- 
ways undeterminable,  at  least  within  limits  satisfac- 
tory for  determination  of  the  advisability  of  the 
project  and  recommendation  of  the  procedure  to 
be  followed.  They  include  ( 1 )  the  water  level;  (2) 
the  amount  of  the  water  that  can  be  pumped  with  a 
given  drawdown.  (Reduction  of  the  level  of  the 
water  in  the  well,  while  pumping  below  the  normal 
water  level,  is  independent  of  reduction  due  to 
depletion  of  supply;  it  is  only  the  result  of  inability 
of  water  to  flow  the  surrounding  water  bearing  soil 
to  the  well  without  a  considerable  difference  in 
level  to  cause  the  flow);  (3)  disposal  of  the  water 
after  it  has  been  used;  (4)  the  temperature  of  the 
water;  (5)  the  quality  of  the  water;  (6)  the  reliabili- 
ty of  the  source.  (Campbell,  NWWA) 
W71-13713 


DRILLING  SHALLOW  SALT-WATER  SOURCE 
WELLS, 

Long  Beach  Oil  Development  Co.,  Calif. 

E.T.Sullivan. 

American      Petroleum      Institute:     Drilling     and 

Production  Practice,  1960:  p.  56-59,  1  fig,  1  tab. 

Descriptors:  *  Water  wells,  Groundwater,  Oil  indus- 
try, *Drilling,  Wells,  Casing,  Cement. 
Identifiers:     *Salt-water     source     wells,     Gravel 
packing,  Reverse-circulation  drilling. 

Water  flooding  has  come  of  age  in  recent  years  in 
California  and  particularly  in  the  Los  Angeles 
Basin.  The  largest  flood  at  present  and  destined  to 
become  the  largest  anywhere  is  in  the  Wilmington 
Field.  Water  flooding  was  initiated  in  the  Wilming- 
ton Field  during  1953  by  the  Long  Beach  Harbor 
Department  through  their  contractor,  the  Long 
Beach  Oil  Development  Company.  During  the 
launching  of  this  pilot  flood  the  question  of  water 
supply  was  thoroughly  examined.  Of  the  three 
general  sources  available-fresh,  ocean,  and 
produced-the  fresh  water  was  unusable  because  of 
incompatibility  and  the  produced  water,  although 
sufficient  in  quantity  for  a  pilot  project,  would 
require  extensive  treatment  and  would  eventually, 
if  the  project  were  expanded,  prove  insufficient  in 
quantity.  The  remaining  source,  ocean  water,  was 
available  directly  or  from  shallow  sands  which  were 
ocean  fed.  The  shallow  sands  were  chosen  because 
water  taken  directly  from  the  bay  was  high  in  ox- 
ygen content  and  would  also  require  filtering.  The 
'water-well'  approach,  using  methods,  equipment, 
and  casing  which  were  designed  for  shallow  wells, 
has  brought  an  economical,  trouble-free  solution  to 
the  salt-water  requirements  in  the  Wilmington 
Field  water  flood.  (Campbell-NWWA) 
W71-13714 


DEVELOPMENTS  IN  THE  DESIGN  AND 
DRILLING  OF  WATER  WELLS, 

Western  Well  Drilling  Co.,  San  Jose,  Calif. 
Samuel  T.  Guardino. 

Journal  of  American  Water  Works  Association, 
Vol.  50,  No.  6,  p.  769-776,  June  1958.  1  fig,  3  ref. 

Descriptors:  *Water  wells.  Rotary  drilling,  Drilling 
equipment,  Logging  (Recording),  Casing  Drilling 
fluid. 

Identifiers:  "Cable-tool  drilling.  Test  bore,  Gravel 
filter,  Surface  seal,  'Well  design,  Reverse-circula- 
tion drilling. 

In  order  of  importance,  the  advantages  of  a 
properly  constructed  gravel  envelope  well  are:  (1) 
The  same  equipment  is  used  to  drill  a  test  bore  - 
which  will  accurately  log  formations  encountered- 
as  is  used  to  complete  the  well.  (2)  Abandonment 


of  a  well  for  any  reason  is  possible  at  relativel] 
cost  because  no  material  is  involved  before  the 
potential  is  determined  Further,  well  depth  an 
solute  cost  are  ascertained  before  the  use  ol 
materials.  (3)  More  efficient  sealing  from  >u 
contamination  or  intrusion  is  possible.  (4)  L 
diameter  bores  are  possible,  this  insures  admitt 
into  the  well  of  water  from  all  horizons— inch 
sandy  formations  which  cannot  be  developed 
cable  tool  well.  (5)  Casing  with  machine 
milled  perforations  designed  to  the  well  ch 
teristics  can  be  installed  in  the  proper  positii 
indicated  in  the  test  bore  or  electric  log.  Th 
sures  entrance  of  a  maximum  supply  of  watei 
the  well  and  a  minimum  drawdown  while 
velocity  is  retarded  in  order  to  reduce  sand  i 
sion.  (6)  Rotary  drilling  equipment  is  more  ad 
ble  to  drilling  all  types  of  formations-partici 
those  which  may  cause  the  immovability  of 
tool  casing  that  necessitates  reduction  of 
diameter.  Although  a  properly  designed  and 
structed  rotary-drilled  gravel  envelope  well  i 
best  medium  for  obtaining  underground  wat< 
efficiency  is  directly  dependent  on  the  compel 
of  the  well-drilling  contractor  performing  th( 
vice  (Campbell-NWWA) 
W71-I3715 


THE  STATE  OF  ROCK  MECHA 
KNOWLEDGE  IN  DRILLING, 

Esso  Production  Research  Co.,  Houston,  Tex. 
For  primary  bibliographic  entry  see  Field  08E. 
W71-13716 


PERFORMANCE  RECORDS  OF  RADIAL  I 
LECTOR  WELLS  IN  THE  OHIO  RIVER 
LEY, 

West  Virginia  State  Health  Dept.,  Charleston. 
H.  K.  Gidley,  and  J.  H.  Millar. 
Journal   of  American    Water   Works   Associ 
Vol.  52,  No.  9,  p.  1206-1210,  September,  19 
fig.,  2  tab.,  1  ref. 

Descriptors.    "Water   wells.   Groundwater,   ' 
River  Valley,  Specific  capacities. 
Identifiers:    "Radial    collector    wells,    Prodti 
capacities.  Mineral  content,  Maintenance,  Ui 
solidated  aquifers,  Possible  water  supply  polut 

Radial  collector  wells  have  been  successfully 
for  the  extraction  of  water  from  the  unconsoli 
alluvial  deposits  which  occur  in  the  Ohio  Rive 
ley  in  West  Virginia.  The  24  wells  which  have 
installed  in  West  Virginia  indicate  that  an 
yield  of  1.5-4.5  mgd  can  be  expected  from  i 
when  the  river  is  at  pool  stage.  Reasonably 
rate  predictions  of  initial  well  yield  at  specific 
tions  can  be  determined  in  advance  by  hydn 
studies.  Considerable  local  variation  in  an  aqu 
not  unusual,  and  each  well  must  be  considei 
an  individual  unit.  The  initial  yield  of  most 
wells  is  not  sustained  with  continued  pumpinj 
the  decline  in  production  may  be  as  much  as 
percent  in  a  6-12-yr  period.  Silting  of  the  rive 
torn  and  a  resultant  lowering  of  the  at 
recharge  rate  have  been  suggested  by  son 
possible  causes  of  the  decline  in  yield.  Restoi 
of  well  capacity  has  thus  far  not  been  attemp 
the  locations  covered  in  this  report.  Wate 
tained  from  collector  wells  is  clear,  has  exc 
bacterial  quality,  is  free  of  taste  and  odor,  and 
fairly  uniform  temperature.  Water  from  a 
receiving  most  of  its  recharge  by  direct  river 
tration  has  an  average  hardness  comparable  ti 
of  the  river.  In  some  locations  the  che 
makeup  of  the  water  is  materially  influenced  I 
ground  water  in  the  vicinity.  If  objectio 
amounts  of  iron  or  manganese  are  normally  I 
in  the  aquifer  at  the  well  location,  the  preset 
the  iron  or  manganese  in  the  well  may  persi 
many  years.  (Campbell-NWWA) 
W7I-I3720 

TURBULENT  STRUCTURE  IN  A  TWO-D1I 
SIONAL  JET, 

Wisconsin     Univ.,     Madison.     Water     Reso 
Center. 


152 


MterC.Mih. 

■h  D  Thesis,  Water  Resources  Center,  University 
f  Wisconsin-Madison,  1970.  250  p,  64  fig  1 1  tab 
03  ref.  OWRR  A-033-WIS  ( 1 ). 

descriptors:  •Flow,  'Distribution  patterns,  *Con- 
nuity  equation,  'Turbulence,  Electromagnet, 
Discharge  (Water),  Jets,  Velocity,  Turbulent 
dw,  Structures. 

lentifiers:  'Two-dimensional  jet,  'Navier-Stokes 
juation,  'Gaussian  distribution,  Hybrid  com- 
pter, Magnetohydrodynamics. 

lie  research  deals  with  the  distribution  of  the 
ean  and  turbulent  velocities  and  energy  of  a  two- 
mensional  jet  of  water  discharging  into  a  large, 
ignant  body  of  water.  In  the  theoretical  phase, 
pressions  for  the  lateral  mean  velocity  distribu- 
te the  stream  function  distribution,  the  mean 
irticity  distribution,  and  the  Reynolds'  stress  dis- 
bution  have  been  obtained  from  the  Navier- 
okes  equations  and  the  continuity  equation,  as- 
ming  a  Gaussian  distribution  of  the  longitudinal 
san  velocity.  In  the  experimental  phase,  a  900 
uss  DC  electromagnet  was  placed  around  a  4 
:h  wide,  23  inch  high,  and  48  inch  long  jet  diffu- 
>n  chamber.  The  jet  discharge  slot  was  4  inch 
de  and  0.068  inch  thick.  Electromagnetic  (or 
Ignetohydrodynamics)  probes  were  used  to  mea- 
re  the  turbulent  velocities  in  the  zone  of 
ablished  flow  of  the  jet.  The  tape  recorded 
rials  were  analyzed  on  a  Hybrid  Computer  for 
riances  of  the  turbulent  velocities,  autocorrela- 
n  functions,  and  spectral  density  functions.  The 
ensity  of  turbulence  in  a  water  jet  was  found  to 
ve  similar  distribution  to  that  of  an  air  jet.  How- 
:r,  the  magnitude  of  the  intensity  of  turbulence 
l  water  jet  is  only  approximately  1/3  the  intensity 
that  in  an  air  jet  under  the  same  mean  flow  con- 
ions.  Macro  and  micro  scales  have  been  calcu- 
ed  from  the  autocorrelation  functions  and  were 
md  to  be  nearly  constant  across  a  section  per- 
idicular  to  the  jet  axis  and  to  increase  linearly 
h  distance  downstream  of  the  point  of  discharge 
U-13804  e 


LSON   HARBOR,  NEW   YORK,   1968   PRO- 

CT  MODIFICATION. 

ny  Engineer  District,  Buffalo,  N.Y. 

•primary  bibliographic  entry  see  Field  04A 

1-13879 


ELIMINARY  DESIGN  REPORT  -  URBAN 
)RM  DRAINAGE  -  MODEL  CITIES, 
NVER  -  STUDY  AREAS  A,C,D  and  G. 

ight-McLaughlin,  Engineers,  Denver,  Colo. 

ste  Water  Control  Division,  Department  of 
ilic  Works,  City  and  Council  of  Denver.  January 
I.  93  p,  3  fig,  12  tab,  26  dwg,  1  append. 

criptors:  'Storm  drains,  'Planning,  'Decision 
Ling,  'Administration,  'Management,  Design, 
ineering  structures,  Colorado, 
itifiers:  Denver  Model  Cities  program,  Storm 
nage  system,  Planning  tool,  Colorado  drainage 
Urban  drainage,  'Denver  (Colo). 

preliminary  design  for  storm  drainage  in  North 
ver,  study  areas  A,  C,  D  and  G,  is  presented  in 
report.  Recently,  planners  and  administrators 
:  come  to  the  conclusion  that  urban  drainage  is 
nportant  'planning  tool'  in  urban  development. 
jht-McLaughlin  Engineers  are  convinced  that 
improved  urban  drainage  system,  when  imple- 
ted  in  the  study  areas  A,  C,  D  and  G,  will  result 
build-up  of  this  rather  run-down  neighborhood, 
:h  consists  of  old  residential  areas,  motels, 
mercial  buildings,  warehouses,  and  industry. 

surveys  of  American  urban  areas  have  in- 
ted  a  possible  direct  relationship  between  the 
jty  of  the  drainage  system  in  an  area,  and  the 
ity  of  the  neighborhood.  This  relationship  was 
idered  in  all  stages  of  the  planning  process. 
[ht-McLaughlin  Engineers  present  twenty  al- 
ions  and  suggestions  to  be  considered  in  the 
;n  for  storm  drainage.  An  appendix  details  the 
•rtant  principles  of  the  Colorado  drainage  law 


which   is  often   misunderstood   by  engineers  and 
planners.  Understanding  of  the  law  is  essential  to 
good  and  successful  decision  making.  (Strachan- 
Chicago) 
W71-13884 


THE  ENGINEER  AND  SOCIETY, 

For  primary  bibliographic  entry  see  Field  06G 
W71-13891 


NOTES  ON  THE  EARLY  HISTORY  OF  WATER- 
WELL  DRILLING  IN  THE  UNITED  STATES, 

Geological  Survey,  Tuscalossa,  Ala 

C.W.Carlston. 

Economic  Geology,   Vol   38,  p    119-136,   March 

1943.  30  ref. 

Descriptors:     'Water     wells,     'Drilling,     Drilling 
equipment,  Casing,  Oil  industry. 
Identifiers:  Cable-tool  drilling,  Auger  boring,  Arte- 
sian aquifers,  Salt  wells. 

The  standard  cable-tool  drilling  rig  was  invented 
and  developed  in  drilling  salt  wells  in  the  West  Vir- 
ginia-Ohio-Pennsylvania region  during  the  twenty 
years  following  the  successful  completion  of  the 
first  drilled  well  in  1808  by  the  Ruffner  brothers  at 
the  Great  Buffalo  Lick  near  Charleston,  West  Vir- 
ginia. Some  time  previous  to  1823,  Levi  Disbrow 
studied  the  drilling  methods  used  in  the  western  salt 
industry  and  came  east  to  become  the  first  profes- 
sional water  well  driller  in  the  states  north  of  the 
Potomac  River.  Possibly  the  first  artesian  water 
well  in  the  United  States  was  constructed  in  1 820  in 
Charleston,  South  Carolina,  by  sinking  an  iron  pipe 
through  a  clay  bed.  Auger  boring  for  artesian  water 
appears  to  have  been  first  used  in  Charleston, 
South  Carolina,  in  1823;  however,  the  first  success- 
ful auger-bored  well  was  not  completed  in  that  city 
until  after  1825.  The  drilling  methods  and  tools 
were  copied  from  a  description  of  a  well  bored  in 
London,  England.  Between  1821  and  1833  auger 
boring  of  artesian  wells  began  in  the  Black  Belt  of 
Alabama  and  possibly  in  Mississippi.  The  process 
of  jetting  wells,  invented  in  1884,  became  the  chief 
method  of  sinking  artesian  wells  in  the  Atlantic  and 
Gulf  Coastal  Plain  by  the  end  of  the  century.  The 
first  successful  artesian  wells  in  Georgia  and 
Florida  were  put  down  during  the  period  1880- 
l882.(Campbell-NWWA) 
W71-13966 


HOW  MANY  INDIVIDUAL  WELLS  ARE  CON- 
TAMINATED. 

Ground  Water  Resources  Inst.,  Chicago,  111. 
For  primary  bibliographic  entry  see  Field  05B. 
W71-13967 


FUNDAMENTALS  OF  WATER  WELL  OPERA- 
TION AND  MAINTENANCE, 

Universal  Oil  Products,  St.  Paul,  Minn.  Johnson 

Div. 

E.  W.  Bennison. 

Journal  of  the  American  Water  Works  Association 

Vol  45,  No  3,  p  252-258,  March  1953. 

Descriptors:    'Water    wells,    Drilling,    Corrosion, 
Screens,  Casing,  'Operation,  'Maintenance. 
Identifiers:  Deep  rock  wells,  Shallow  wells,  'Well 
failures,  Well  longevity. 

Good  operation  and  maintenance  of  a  well  supply 
are  primarily  the  well  owner's  responsibility.  He 
must  provide  the  best  well  construction,  pumping 
equipment,  and  supervision  that  he  can  obtain.  The 
operation  and  maintenance  of  a  well  water  supply 
are  a  great  responsibility,  but  municipalities,  indus- 
tries, and  private  owners  often  take  it  too  lightly. 
They  are  not  concerned  until  something  unfortu- 
nate happens,  but  when  a  water  supply  fails,  there 
are  plenty  of  questions  asked,  with  the  blame 
usually  falling  upon  the  party  least  responsible.  The 
author  does  not  imply  that  the  operator  of  a  water 
well  has  no  responsibility,  for  he  has.  His  responsi- 
bility is  to  inform  himself  regarding  the  wells  under 
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his  care.  He  must  know  enough  about  the  methods 
and  materials  used  in  constructing  wells  to  be  able 
to  anticipate  any  trouble  from  these  sources. 
Furthermore,  he  should  know  enough  about  the 
local  water-bearing  formations  and  the  water  in 
them  to  be  able  to  advise  the  owner  of  any  over- 
pumping  or  reduction  in  supply.  The  operator 
should  insist  on  having  the  apparatus  and  assistance 
required  to  make  periodic  readings  of  water  levels, 
pumping  levels,  quantity  of  water  pumped,  and 
power  consumption.  It  is  essential  to  make  these 
data  a  matter  of  record,  because  they  will  be  in- 
valuable in  any  emergency  which  might  arise.  Such 
information  wi!!  also  be  helpful  in  anticipating 
shortages  due  to  increased  demands  or  failure  of 
wells  and  pumping  equipment.  (Campbell- 
NWWA) 
W71-13968 


METHOD    FOR     DEEP    WELL    ALIGNMENT 
TESTS, 

Eau  Claire  City  Water  Dept.,  Wis. 

R.  H.Jann. 

American  Water  Works  Association  Journal,  Vol 

58,  No  4,  p  440-444,  April  1966.  7  fig. 

Descriptors:    'Water    wells,    Drilling    equipment, 

Casing,  Data  collections. 

Identifiers:  'Deep  well  alignment  tests. 

This   article   describes   a   convenient   method   for 
plotting  and  interpreting  the  results  of  deep  well 
alignment  tests.  It  is  not  intended  that  this  method 
be  used  in  place  of  methods,  equally  accurate  and 
convenient,  currently  in  use  in  some  offices.  It  is 
common  in  making  aligment  tests,  however,  for 
persons  to  obtain  accurate  field  data  and  to  reduce 
the  readings  with  mathematical  precision,  only  to 
interpret   the    results   with    vague    or   inadequate 
methods.  It  describes  methods  used  in  making  an 
alignment  test  of  a  deep  well.  The  acquisition  and 
mathematical   reduction   of  field   data   are   given 
briefly  to  provide  background  only,  as  the  real  in- 
tent of  this  article   is  to  discuss  the  subsequent 
utilization  of  the  data  obtained.  There  are  several 
methods  of  making  field  measurements  to  deter- 
mine the  location  of  the  hole  at  any  desired  depth. 
The  one  described  here  is  perhaps  the  most  com- 
mon. A  heavy  cylindrical  plummet,  having  a  diame- 
ter   slightly    smaller    than    that    of   the    well,    is 
suspended  by  fine  wire  from  a  point  several  feet 
above  the  top  of  the  hole.  The  point  of  suspension, 
the  apex,  is  then   adjusted  so  that  the  plummet, 
when  hanging  freely,  will  be  centered  at  the  top  of 
the  hole.  The  plummet  is  then  lowered  into  the 
hole,  and,  at  5-  or  10-ft-depth  intervals,  the  loca- 
tion of  the  wire  at  the  top  of  the  hole  is  measured 
from  each  of  a  pair  of  perpendicular  index  wires 
centered  on  the  well  casing.  Given  the  height  of  the 
suspension  point  above  the  top  of  the  well,  the 
depth  of  the  plummet,  and  the  deviation  of  the  wire 
at  the  top  of  the  well  in  both  the  east-west  and 
north-south  directions,  it  is  possible  to  compute  the 
horizontal  deviation  of  the  plummet  from  an  imagi- 
nary plumb  line  centered  at  the  top  of  the  hole  for 
each  of  the  perpendicular  vertical  planes.  (Camn- 
bell-NWWA)  H 

W7I-13969 


EXAMINATION    OF    DRILL    CUTTINGS    AND 
APPLICATION     OF     RESULTING     INFORMA- 
TION TO  SOLVING  OF  FIELD  PROBLEMS  ON 
THE     NAVAJO     INDIAN     RESERVATION,     N 
MEX.  AND  ARIZ., 
Geological  Survey,  Washington,  D.C. 
For  primary  bibliographic  entry  see  Field  02F 
W71-13970 


USE  OF  INFLATABLE  PACKERS  IN   MULTI- 
PLE-ZONE TESTING  OF  WATER  WELLS, 

Geological  Survey,  Denver,  Colo. 
F.  C.  Koopman,  J.  H.  Irwin,  and  E.  D.  Jenkins. 
U.S.  Geological  Survey  Prof.  Paper  450-B,  p  BI08- 
B 109,  1962.  2  tab,  1  fig. 

Descriptors:     'Water     wells,     Drilling,     Aquifer 
characteristics.  Yield,  Colorado. 
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Identifiers:  *  Multiple-zone  testing,  Straddle  inflata- 
ble packers,  Las  Animas  (Colo). 

Packers  have  been  used  for  many  years  in  the  test- 
ing and  completing  of  oil  wells,  but  have  not  been 
used  extensively  in  testing  water  wells.  Recent 
developments  make  the  use  of  inflatable  straddle 
packers  feasible  for  testing  sandstone  and  siltstone 
aquifers.  One  such  test  of  aquifers  of  Permian  to 
Cretaceous  age  near  Las  Animas,  Colorado,  is 
described  in  this  paper.  A  test  hole  approximately  8 
inches  in  diameter  was  drilled  to  a  depth  of  1,014 
feet.  Five  zones,  isolated  by  means  of  the  packer  as- 
sembly, were  found  to  yield  water.  These  zones  in- 
cluded the  Dakota  sandstone,  the  Cheyenne  sand- 
stone Member  of  the  Purgatoire  Formation,  part  of 
the  Morrison  Formation,  the  Entrada  Sandstone, 
and  siltstones  and  sandstones  of  Triassic  and  Per- 
mian age.  (Campbell-NWWA) 
W71-1397I 


REGIONAL      TRENDS      IN       WATER-WELL 
DRILLING  IN  THE  UNITED  STATES, 

Geological  Survey,  Washington,  D.C. 

G.  Meyer,  and  G.  G.  Wyrick. 

U.S.  Geological  Survey  Circular  533,  8  p,  1966.  2 

tab,  3  fig,  8  ref. 

Descriptors:    *Water   wells,    'Drilling,    'Regions, 

Costs. 

Identifiers:  National  annual  investment.  National 

trends. 

The  well-drilling  industry  is  one  index  of  the  im- 
portance of  ground  water  to  our  national  economy. 
National  investment  in  water  wells  totals  about 
one-half  to  three-quarter  billion  dollars  annually. 
The  overall  industry  is  currently  experiencing  a 
sharp  upswing  in  drilling  activity,  but  activity  varies 
from  region  to  region.  Regional  changes  in  drilling 
activity  are  determined  by  regional  changes  in 
economy  and  development,  population  growth  and 
shifts,  changes  in  irrigation  practice,  and  even  natu- 
ral phenomena  such  as  earthquake  and  droughts. 
Analysis  of  estimates  of  the  number  of  water  wells 
drilled  in  the  United  States  during  the  period  1960- 
64  reveals  national  and  regional  trends  in  water- 
well  construction.  Approximately  435,700  wells 
were  drilled  in  1964-an  average  of  1,700  well 
starts  each  working  day.  For  the  Nation  as  a  whole, 
the  net  change  between  1960  and  1964  was  an  in- 
crease of  14  percent  in  drilling  activity.  (Campbell- 
NWWA) 
W71-13972 


WATER  WELL  DRILLER'S  BEGINNING 
TRAINING  MANUAL. 

National  Water  Well  Association,  Columbus,  Ohio. 

1971.  84  p. 

Descriptors:  *  Water  wells,  'Drilling,  'Drilling 
equipment,  Drilling  fluids,  Screens,  Casing, 
Aquifer  testing,  Rotary  drilling,  Cements,  Pumps, 
'Publications. 

Identifiers:  Drilling  safety,  Cable-tool  drilling,  Air 
rotary  drilling,  Air  hammer  drilling,  Reverse  circu- 
lation, Jetting,  Bored  wells,  Sealing,  Well  develop- 
ment. Well  testing,  Well  records  and  reports. 

The  Water  Well  Driller's  Beginning  Training 
Manual  is  designed  for  use  by  water  well  contrac- 
tors in  the  training  of  new  men.  It  reduces  to  the 
barest  essentials  the  knowledge  a  man  must  hav^  in 
order  to  begin  to  learn  how  to  be  a  water  well 
driller.  The  manual,  which  consists  of  fifteen  chap- 
ters, ranges  from  the  simplest  outline  of  ground 
water  hydrology  through  the  use  of  various  types  of 
drilling  equipment  for  the  construction  of  wells  to 
the  reasons  for  records  and  reports.  The  need  for 
such  a  guidebook  is  well  documented  by  a  statisti- 
cal analysis  of  the  manpower  shortage  in  the  water 
well  industry.  Surveys  show  that  the  most 
widespread  source  of  new  workers  are  the  contrac- 
tors own  on-the-job  training  programs.  This 
manual  is  designed  for  use  with  just  such  a  pro- 
gram, no  matter  how  informal  it  may  be  The  infor- 
mation presented  represents  a  foundation  on  which 


each  contractor  can  build  the  knowledge  of  new 
employees  to  suit  his  own  operations.  But  it  is  a 
foundation  only.  Other  more  comprehensive  books 
and  manuals  are  designed  to  cover  a  wider  range  of 
water  technology.  The  ruling  principle  here  has 
been  to  envision  a  man  with  no  prior  knowledge  of 
water  well  work  at  all.  Emphasis  is  on  strictly  in- 
troductory material  which  the  employing  contrac- 
tor can  supplement  according  to  his  own  desires 
and  local  conditions.  (Campbell-NWWA) 
W71-13973 

8B.  Hydraulics 


SEDIMENT  TRANSPORTATION  MECHANICS: 
H.  SEDIMENT  DISCHARGE  FORMULAS. 

American  Society  of  Civil  Engineers,  New  York. 
Task  Committee  for  Preparation  of  the  Sedimenta- 
tion Manual. 

Proc  Amer  Soc  Civ  Eng,  J  Hydraul  Div,  Vol  97,  No 
HY4,  p  523-567,  Apr  1971.  45  p,  24  fig,  3  tab,  39 
ref,  append. 

Descriptors:  'Bed  load,  Channels,  Hydraulics, 
Rivers,  'Sedimentation,  Sediment  load,  Sediments, 
Streams,  Sediment  deposits,  Laboratory  tests, 
'Sediment  discharge,  'Sediment  transport, 
Suspended  sediments,  Tractive  forces,  Saltation, 
Formulas,  Graphical  analysis,  Mathematical  analy- 
sis, Computer  applications,  Water  temperature. 
Bibliographies. 
Identifiers:  Bed  shear. 

Thirteen  well-known  sediment  discharge  formulas 
are  presented  with  a  view  toward  making  them  con- 
venient to  use.  The  basis  for  each  formula  is  out- 
lined, and  results  of  measured  bed  sediment 
discharge  on  2  sand  bed  streams  are  compared  with 
values  calculated  with  each  of  the  13  formulas. 
Comparisons  are  made  using  graphs  of  sediment 
discharge  against  water  discharge  for  the  2  streams. 
The  relationships  among  water  depth,  velocity,  and 
discharge  were  calculated  by  the  Einstein-Bar- 
barossa  method.  Comparisons  of  formula  results 
with  measurements  and  with  each  other  point  out 
the  great  variability  of  the  calculated  sediment 
discharges.  However,  the  results  are  of  only  limited 
value  in  determining  the  general  reliability  of  each 
formula. 
W71-13162 


SPILLWAY  FOR  WEST  POINT  DAM,  CHAT- 
TAHOOCHEE RIVER,  ALABAMA  AND  GEOR- 
GIA: HYDRAULIC  MODEL  INVESTIGATES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Miss. 

Edwin  S.  Melsheimer  and  John  L.  Grace,  Jr. 
Available  from  the  National  Technical  Information 
Service  as  AD-723  407,  $3.00  in  paper  copy,  $0.95 
in  microfiche.  WES  Technical  report  No  2-815, 
March  1968.  70  p. 

Descriptors:  'Spillways,  'Dams,  'Hydraulic 
models,  'Model  studies,  Test  procedures,  Flow, 
Weirs,  Stilling  basins.  Riprap. 

Identifiers:  Alabama,  Georgia,  West  Point  Dam, 
Chattahoochee  River. 

West  Point  Dam  spillway  was  studied  on  a  1:60- 
scale  comprehensive  model  and  a  l:60-scale  sec- 
tion model  to  determine  flow  conditions  in  the  ap- 
proach channel  and  performance  of  various  ele- 
ments of  the  structure.  Modifications  to  both  abut- 
ments were  required  to  correct  unequal  distribu- 
tion of  flow  that  caused  considerable  turbulence 
and  drawdown  in  the  spillway  bays  adjacent  to  the 
abutments.  Capacity  of  the  spillway  at  the  design 
pool  was  less  than  computed  because  of  excessive 
losses  at  the  abutments.  Modification  of  the  abut- 
ments furnished  satisfactory  capacity.  Tests  of  the 
roller-bucket  energy  dissipator  of  original  design 
were  unsatisfactory.  Three  alternate  basin  designs 
were  investigated,  a  slotted  roller  bucket  and  two 
apron-type  basins  utilizing  one  row  of  baffle  piers 
and  an  end  sill. 
W7I-13874 


SPILLWAY  FOR  BIG  BEND  DAM,  MISSOLI 
RIVER,  SOUTH  DAKOTA:  HYDRAULI 
MODEL  INVESTIGATION. 

Army   Engineer   Waterways   Experiment   Static 

Vicksburg,  Miss. 

E.  S.  Melsheimer. 

Technical    report,    Rept    No    AEWES-TR-2-6C 

June  62.  63  p. 

Descriptors:   'Dams,   'Hydraulic  models,   'Flo 
Hydraulics,  Structures,  Test,  South  Dakota,  *Spi 
ways,  Stilling  basins,  Procedures. 
Identifiers:  Big  Bend  Dam,  Missouri  River. 

The  spillway  for  Big  Bend  Dam  was  studied  on 
1 :60-scale  model  to  determine  flow  conditions 
the  approach  channel  and  the  performance  of  t 
various  elements  of  the  structure.  Particul 
emphasis  was  placed  on  the  selection  of  a  stilli 
basin  which  would  operate  satisfactorily  with  U 
water  depths  insufficient  for  ideal  performance  a 
hydraulic-jump  type  basin. 
W71-1388I 


ENERGY  LOSS  ANALYSIS  FOR  OPEN  CHA 
NEL  EXPANSIONS, 

Colorado  State  Univ.,  Fort  Collins.  Coll    of  E 

gineering. 

G.  V.  Skogerboe,  L.  H.  Austin,  and  R.  S.  Bennett 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Di 

sion,  Vol  97,  NoHYlO,  Paper  8464,  p  1719-17: 

October  1971.   18  fig,  10  ref,  append.  (Partia 

supported  by  funds  from  OWRR). 

Descriptors:  'Energy  losses.  'Open  channel  flo 
Stilling  basins,  Critical  flow,  Subcritical  flow,  Nc 
uniform  flow,  Unsteady  flow. 
Identifiers:    'Submerged   flow,    'Channel   exps 


A  submerged  flow  analysis  for  open  channel  cc 
strictions  was  modified  to  allow  the  analysis 
energy  loss  on  open  channel  expansions.  T 
modified  technique  is  compared  with  previc 
methods  of  analysis  using  existing  data,  along  w 
data  collected  in  the  laboratory  in  open  channel  < 
pansions  with  vertical  walls  and  triangular-shap 
baffles.  These  comparisons  point  out  the  limi 
tions  of  existing  methods  of  energy  loss  analys 
(Knapp-USGS) 
W71-13915 


PARAMETERS  FOR  BED  SLIP  POINT  IN  TW 
PHASE  FLOW, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Ci 

Engineering. 

For  primary  bibliographic  entry  see  Field  02J. 

W71-13916 


FLOW      VISUALIZATION      IN      TURBULE! 
BOUNDARY  LAYERS, 

Hong  Kong  Univ    Dept.  of  Mechanical  Engine* 

ing. 

J.  A.  Clark,  and  E.  Markland. 

ASCE  Proceedings,  Journal  of  the  Hydraulics  Di 

sion,  Vol  97,  No  HY10,  Paper  8459,  p  1653-16< 

October  1971.6  fig,  1  tab,  1 8  ref,  append. 

Descriptors:  'Turbulent  flow,  'Turbulence,  *Vi 
tices,  'Open  channel  flow,  'Turbulent  bound, 
layers,    Boundary    layers,    Dimensional    analys 
Hydraulic  models,  Sediment  transport. 
Identifiers:  Flow  visualization. 

Visual  observation  of  flow  in  a  fully  developed  ti 
bulent  boundary  layer  along  a  two-dimensioi 
channel  reveals  the  presence  of  systematic  vortic 
both  in  the  longitudinal  and  the  transvei 
directions.  In  some  cases  a  pair  of  longitudinal  vi 
tices  are  connected  together  by  a  transverse  one 
a  horseshoe  configuration.  As  the  vortices  are  cc 
vectcd  downstream  they  grow  and  decay,  fina 
dispersing  as  new  structures  are  formed.  These  v< 
tex  structures  are  analyzed  in  terms  of  the  w 
layer  parameters.  (Knapp-USGS) 
W71-I39I7 
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RGE  TANK  STABILITY  BY  PHASE  PLANE 
iTHOD, 

emational  Power  and  Engineering  Consultants 
I.,  Vancouver  (British  Columbia);  and  British 
lumbia  Univ.,  Vancouver. 
H.  Chaudhry,  and  E.  Ruus. 
■da. 

scriptors:  Discharge  (Water),  Gates,  *Gate  con- 
|  Analysis,  *Surge  tanks,  Hydraulics,  Power- 
nts,  'Oscillations,  *Stability,  'Mathematical 
lies,  Surges,  Equations,  Foreign  research,  Tur- 
es,  Governors,  Fluid  mechanics,  Graphical  anal- 
I  Penstocks, 
ntifiers:  Canada. 

en  the  flow  in  the  penstock  of  a  hydroelectric 
rerplant  is  changed,  the  water  level  in  the  surge 
t  starts  to  oscillate.  These  oscillations  are  stable 
instable,  depending  on  the  parameters  of  the 
it  and  the  type  and  magnitude  of  the 
urbances.  Using  the  phase  plane  method,  the 
tility  of  oscillations  in  a  simple  surge  tank  is  stu- 
I  for:  ( 1 )  constant  flow;  (2)  constant  gate  open- 
(3)  constant  power;  and  (4)  constant  power 
ibined  with  constant  gate  opening.  Several 
ntitative  results  are  obtained  from  the  analysis 
ingular  points.  A  number  of  phase  portraits  are 
lented  to  show  the  effect  of  the  changes  in  dif- 
nt  parameters  on  the  qualitative  behavior  of  the 
em. 
1-13163 


IINEERING  FEASIBILITY  STUDY  OF  THE 
HOP    SYSTEM    FOR    OPEN    OCEAN    OIL 

LLS. 

op  (William   R.)  and  Associates,  San   Fran- 

o,  Calif. 

primary  bibliographic  entry  see  Field  05G. 

1-13296 


STUDY     TO     DEVELOP     A     PROTOTYPE 

ERGENCY       WATER       SUPPLY       PLAN: 

rROPOLITAN    WATER    SYSTEM    OPERA- 

N  SUBSEQUENT  TO  NUCLEAR  ATTACK 

NATURAL  DISASTER, 

is  State  Water  Utilities  Dept.,  Dallas. 

A.  Brock. 

:e  of  Civil  Defense,  Final  Report,  May  1970. 

p,  6  fig,  29  tab,  7  ref.  Interservice  Support 

sement  68-001.  PH  110-68-38. 

:riptors:  'Disasters,  'Planning,  'Simulation 
/sis,  'Computer  models,  'Water  supply, 
rations,  Operations  research,  Texas,  Civil 
nse.  Burning,  Electric  power  failure,  Networks, 
tematical    models,    Water    distribution    (Ap- 

'»■ 

tificrs:      'Emergency      water     supply      plan, 

:lear  attack,  Vulnerability,  Water  system  simu- 

n. 

operation  is  evaluated  of  the  Dallas  water 
m  subsequent  to  4  nuclear  attacks.  The  study 
extended  to  examine  probable  availability  of 
ric  power,  probable  effect  on  supplies  of 
licals  and  stores,  and  on  communications.  A 
wdology  is  developed  for  creation  of  a  plan  for 
ation  of  a  metropolitan  water  system  sub- 
ent  to  nuclear  attack  or  natural  disaster.  Auto- 
:  digital  computer  water  system  simulation  is 
to  determine  the  ultimate  overall  effect  that 
ige  to  components  produces  in  the  water 
m  operation.  Hypothetic  attack  data  supplied 
ie  National  Civil  Defense  Computer  Center  is 
with  the  simulation  model  in  making  dynamic 
^ability  analyses  of  the  water  system, 
lems  of  unmanned  water  purification  plants 
availability  of  electric  power  are  considered, 
study  confirmed  the  utility  of  possessing  al- 
te  water  supply  sources  in  each  pressure  zone, 
iiently  service  could  be  maintained  over  most 
pressure  zone  even  when  one  pump  station 
ng  it  had  been  destroyed  or  cut  off  from  elec- 
power.     Simulation     studies     of     partially 


destroyed  water  systems  should  be  extended  to  all 
cities  of  the  United  States  over  about  50,000  popu- 
lation. (Poertner) 
W71-13560 


REPORT  ON  OPERATIONS  CONTROL 
CENTER  FOR  THE  WATER  UTILITY  DEPART- 
MENT OF  THE  CITY  OF  DALLAS,  TEXAS. 

Black  and  Veatch  Consulting  Engineers,  Kansas 

City,  Mo. 

For  primary  bibliographic  entry  see  Field  05F 

W71-13567 


RECOVERY  OF  OIL  SPILLS  USING  VORTEX 
ASSISTED  AIRLIFT  SYSTEM, 

Battelle  Memorial  Inst.,  Richland,  Wash.  Pacific 

Northwest  Labs. 

For  primary  bibliographic  e  try  see  Field  05G 

W71-13896 


FINAL  REPORT  AND  EVALUATION  OF  EX- 
PERIMENTAL TOWERS  IN  THE  230-KV  GLEN 
CANYON-SHIPROCK  TRANSMISSION  LINE, 

Bureau  of  Reclamation,  Denver,  Colo.  Engineering 

and  Research  Center. 

Harry  Brenman. 

Available  from  the  National  Technical  Information 

Service  as  PB-196  976.  $3.00  in  paper  copy,  $0.95 

in  microfiche.  Report  REC-ERC-71-3,  Jan  1971 

19p,  15  fig,  2  tab. 

Descriptors:  'Transmission  towers,  Transmission 
lines,  'Erection,  'Guyed  towers,  Helicopters, 
Cranes  (Hoists),  Costs,  Reliability,  Design,  Feasi- 
bility, Investigations,  Experimental  data. 
Identifiers:  Test  transmission  lines,  'Self-support- 
ing towers. 

Results  of  a  6-year  investigation  program  of  new 
tower  designs  and  erection  procedures  for  trans- 
mission lines  are  reported.  The  7-mile  test  section 
of  a  230-KV  transmission  line  near  Kayenta, 
Arizona,  consisted  of  4  towers  each  of  7  different 
types,  some  erected  by  cranes  and  some  by 
helicopter.  Installed  cost  data  are  given.  The  6-year 
service  reliability  was  satisfactory  for  this  experi- 
mental section  of  transmission  line.  Feasibility  of 
helicopter  erection  was  satisfactorily  demon- 
strated. Tower  designs  based  on  guyed  construc- 
tion were  acceptable.  Self-supporting  towers  were 
found  to  be  most  economical.  Environmentally,  use 
of  guyed  towers  should  be  avoided  near  substa- 
tions, highways,  or  in  agricultural  fields.  Basic 
design  data  of  the  transmission  line  and  tower 
design  data  are  given. 
W7I-I3903 

8D.  Soil  Mechanics 


CONSTRUCTION  OF  EARTH  DAMS  ON  PER- 
MAFROST SOILS, 

N.  G.  Trupak. 

Hydrotech  Constr,  No  9,  p  7980803,  Sept  1970.  6 

p,  3  fig,  4  ref. 

Descriptors:  'Earth  dams,  'Permafrost,  Foreign 
construction,  Freezing,  'Frozen  soils,  Thawing, 
Dam  foundations,  Dam  failure,  Sheet  piling.  Heat 
transfer,  'Seepage,  Soils,  'Soil  stability,  Settlement 
(Structural),  Dam  construction,  Glacial  soils, 
Refrigeration,  Cold  climates,  Cutoffs. 
Identifiers:  USSR. 

Industrial  developments  in  the  northeast  and  far 
north  of  the  USSR  necessitate  construction  of  earth 
dams  with  foundations  in  permafrost  soils.  Per- 
mafrost soils  may  be  rock  and  loose  soils  held 
together  with  ice,  or  may  be  silt-covered,  powdery 
sandy  loams.  Seepage  occurs  when  rocks  are  in  the 
foundation  of  the  dam  and  the  interlayers  of  ice 
thaw.  Loams  lose  stability  when  the  ice  thaws.  As 
the  reservoir  forms  behind  the  dam,  permafrost 
soils  in  the  bed1  of  the  reservoir  thaw  rapidly  and  in 
time  so  do  the  soils  under  the  base  of  the  dam.  The 


ENGINEERING  WORKS— Field  08 
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problem  is  being  solved  by  using  metal  sheet  piling 
with  a  concrete  core  and  cutoff  or  by  keeping  the 
soil  in  the  body  of  the  dam  in  a  frozen  state.  Freez- 
ing the  soil  in  the  core,  downstream  slope,  and  the 
base  of  the  dam  is  accomplished  by  natural  or  ar- 
tificial cooling.  Three  methods  have  been  used:  ( I ) 
the  core  is  maintained  in  a  frozen  condition 
throughout  the  life  of  the  dam  by  using  a  refrigera- 
tion plant;  (2)  the  soil  of  the  core  is  frozen  by  artifi- 
cial cooling  and  the  downstream  slope  by  natural 
cooling,  and  upon  coalescence  of  the  frozen  zones 
the  refrigeration  plant  ceases  to  operate  and  is  kept 
on  standby;  and  (3)  the  core  of  the  dam  and  the 
downstream  slope  are  frozen  by  natural  cooling 
W71-13153 


USE  OF  WATER  TEMPERATURE  STUDY  TO 
DEFINE  SEEPAGE  PATHS, 

Corps  of  Engineers,  Baltimore,  Md. 

W.  B.  Trautwein. 

EngGeol,  Vol  7,  No  1  and  2,  p  11-20,  Fall  1970.  10 

P,  8  fig. 

Descriptors:  'Water  temperature,  'Seepage, 
Seepage  control.  Isotherms,  Thermometers, 
'Thermistors,  Dams,  'Underseepage,  Joints 
(Geology),  Field  investigations.  Piezometers, 
Groundwater,  Temperature  sensors,  Grouting, 
Probes  (Instruments),  Foundations,  Reservoirs. 
Identifiers:  Temperature  distribution. 

A  water  temperature  study  to  determine  the  paths 
of  underseepage  of  reservoir  water  through  a  dam 
uses  an  electric-resistance  thermometer  with  a 
direct  reading  dial  that  indicates  temperatures  from 
zero  deg  F  to  122  deg  F  and  a  sensitivity  of  one-half 
deg  F.  Assuming  that  dams  with  underseepage 
problems  generally  have  installed  piezometers,  the 
holes  for  taking  water  temperatures  will  already  be 
present  in  the  suspected  areas.  Temperatures  of  the 
reservoir  from  top  to  bottom,  and  any  seeps 
downstream  of  the  structure  must  also  be  deter- 
mined. Isotherms  may  then  be  drawn  for  the  tem- 
peratures found.  Used  in  conjunction  with  standard 
piezometric  studies,  the  method  was  very  success- 
ful in  defining  the  zone  of  underseepage  on  Alvin  R 
Bush  Dam  in  central  Pennsylvania.  The  piezome- 
ters showed  seepage  near  the  left  abutment.  The 
water  temperature  study  established  that:  ( 1 ) 
seepage  was  from  the  foundation  rock  into  the  em- 
bankment; (2)  jointing  controlled  the  seepage 
path;  (3)  the  path  was  relatively  direct;  and  (4) 
seepage  occurred  within  the  top  15  ft  of  the  foun- 
dation rock.  The  information  obtained  from  such  a 
temperature  study  indicates  whether  remedial 
treatment  is  needed  and,  if  so,  what  kind 
W71-13I56 


DYNAMICS  OF  EARTH  DAMS  WITH  FOUNDA- 
TION INTERACTION, 

California    Univ.,    Berkeley;    and    South    Dakota 
School  of  Mines  and  Technology,  Rapid  City. 
A.  K.  Chopra  and  P.  R.  Perumalswami. 
Proc  Amer  Soc  Civ  Eng,  J  Eng  Mech  Div.  Vol  97 
No  EM2,  p  181-191,  Apr  1971.  1  1  p,  5  fig,  2  tab! 
17  ref,  append. 

Descriptors:  Dams,  'Earth  dams,  'Dynamics, 
Damping,  Natural  frequency,  Earthquakes,  Foun- 
dations, Vibration,  Analytical  techniques,  En- 
gineering mechanics.  Finite  element  method. 
Bibliographies,  Vibration  damping.  Dynamic 
response. 

An  analytical  procedure  to  determine  the  dynamic 
properties  (natural  frequencies,  mode  shapes,  and 
radiation  damping)  of  dams,  including  foundation 
interaction  effects,  is  presented.  The  dam-founda- 
tion system  is  idealized  as  a  plane  strain  problem. 
The  dam  is  represented  as  an  assemblage  of  2- 
dimensional  finite  elements,  and  the  foundation  is 
considered  as  an  elastic  half  space.  The  procedure 
is  used  to  determine  the  dynamic  properties  of 
earth  dams,  including  foundation  interaction  ef- 
fects for  different  values  of  the  ratio  of  foundation 
to  dam  elastic  moduli]  and  dam  geometry.  The  nu- 
merical results  indicate  that:  foundation  interaction 
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may  have  significant  influence  on  the  frequencies 
and  made  shapes  of  vibration  of  earth  dams;  in- 
fluence of  foundation  interaction  depends  signifi- 
cantly on  the  geometry  of  the  earth  dam  cross  sec- 
tion, being  relatively  more  important  for  dams  with 
flatter  side  slopes;  and  magnitudes  of  radiation 
damping  computed  for  idealized  dam-foundation 
systems  seem  unrealistically  large.  Further  research 
is  needed  to  obtain  realistic  estimates  of  radiation 
damping. 
W71-13158 


LANDSLIDES  ALONG  THE  ILLINOIS  RIVER 
VALLEY  SOUTH  AND  WEST  OF  LA  SALLE 
AND  PERU,  ILLINOIS, 

Illinois  State  Geological  Survey,  Urbana. 
For  primary  bibliographic  entry  see  Field  02J. 
W71-13853 


8E.  Rock  Mechanics  and 
Geology 


INVESTIGATION  OF  THE  LONG-TERM  STA- 
BILITY OF  RESINCAPSULE  ROCK  BOLTS  IN 
NAVAJO  SANDSTONE, 

Bureau  of  Reclamation,  Denver,  Colo. 

C.W.Cozart. 

Pap,  Div  Design,  Bur  Reclam,  Denver,  Colo,  Jan 

1971.  4  p,  I  fig,  3ref. 

Descriptors:   *Rock  bolts,  *  Field  tests,  Stability, 
*Epoxy     resins,     Test     procedures,     Relaxation 
(Mechanics),  Loads  (Forces),  Loading  tests,  Rock 
mechanics,  Anchor  bolts. 
Identifiers:  Navajo  sandstone,  Load  cells. 

Six  resin-capsule,  l-in.-dia  rock  bolts  were  tested  to 
determine  their  long-term  stability.  The  bolts  were 
installed  in  the  Navajo  sandstone  at  Glen  Canyon 
Dam,  Ariz.  Load  cells  for  the  bolts  were  calibrated 
for  10  loads  ranging  from  0  to  25,000  lb.  Initial 
loads  on  the  bolts  varied  from  9,000  to  12,000  lb. 
Two  bolts  were  not  anchored  properly  to  the  rock 
and  would  not  accept  the  desired  load.  Load-time 
graphs  are  presented  from  the  time  of  initial  load- 
ing in  Oct  1968  to  Dec  1970.  Load  cells  showed  a 
load  relaxation  in  the  bolts  for  1 1  days  after  load- 
ing; relaxation  varied  from  1 7  to  44%  of  the  initial 
load.  Loads  carried  by  the  bolts  dropped  slightly 
over  a  1-yr  cycle  of  temperature  stressing,  but 
leveled  out  in  subsequent  years.  Results  of  the  in- 
vestigation show  that  properly  installed  resin-cap- 
sule anchors  will  provide  an  anchorage  in  Navajo 
sandstone  for  loading  a  l-in.-dia  rock  bolt  to  ap- 
proximately 10,0001b. 
W71-13154 


THE  STATE  OF  ROCK  MECHANICS 
KNOWLEDGE  IN  DRILLING, 

Esso  Production  Research  Co.,  Houston,  Tex. 

W.C.Maurer. 

Symposium  of  Rock  Mechanics,  1966,  University 

of  Minnesota,  School  of  Mineral  and  Metallurgical 

Engineering,  Minneapolis,  Minnesota,  Chapter  15, 

p.  355-395,  55  fig,  2  tab,  71  ref. 

Descriptors:  *Rock  mechanics,  'Drilling,  Drilling 
equipment,  Mechanical  properties,  Rock  proper- 
ties. 

Identifiers:  *  Novel  drilling  methods,  Rock  failure, 
Mechanical  drills,  Drilling  rate  equations. 

Although  millions  of  feet  of  rock  are  drilled  an- 
nually, the  basic  drilling  mechanisms  involved  are 
not  well  understood.  The  primary  reason  for  this 
lack  of  knowledge  is  because  the  basic  principles  of 
rock  failure  are  not  well  understood  and  rock 
failure  is  the  primary  mechanism  in  drilling.  A 
better  understanding  of  the  drilling  mechanisms 
would  enable  a  more  scientific  approach  to  the 
design  and  use  of  drills  and  bits.  The  paper  reviews 
several  models  which  have  been  proposed  to  ex- 
plain various  aspects  of  the  different  drilling 
methods.  These  models  are  described  and  their 
limitations  and  areas  of  application  are  discussed. 


Drilling  rate  relationships  are  developed  and  re- 
lated to  the  basic  rock  failure  mechanisms.  (Camp- 
bell-NWWA) 
W71-13716 


STIMULATING   HARD  ROCK   WATER  WELL 
PRODUCTION  WITH  HIGH  EXPLOSIVES, 

A.  E.  Mills. 

Water  Well  Journal,  Vol.   24,  No.  2,  p.   39-42, 

February,  1970.  1  fig.,  3  ref. 

Descriptors:  *Water  wells,  Aquifer  characteristics, 
Rock  mechanics,  Mechanical  properties. 
Identifiers:  'Blasting,  'Shooting,  'Aquifer  stimula- 
tion,  Hydraulic   fracturing,  Chemical   explosives, 
Safety,  Detonation,  Cistern  construction. 

Shooting  (blasting)  is  considered  in  the  hard  moun- 
tain granites  and  other  types  of  clean,  hard,  elastic, 
well  consolidated,  brittle  rock  aquifers  that  frac- 
ture like  glass.  Shooting  has  no  value  and  is  of  no 
benefit  in  stimulating  overly  clay-filled  sandstones, 
conglomerates,  gravels,  loose  sands,  etc.  This  type 
of  material  is  plastic  (not  elastic),  will  not  rebound, 
will  not  fracture,  but  will  only  plastically  deform 
like  a  child's  mud  pit  under  confined  triaxial  im- 
pulse loading.  Water  wells  in  this  material  are 
destroyed  by  shooting.  The  first  oil  well  shot  with 
high  explosives  to  stimulate  greater  production  was 
around  1863  in  the  shallow,  hard  rock  oil  sands  of 
Pennsylvania.  When  the  wells  were  shallow,  the 
pulverized  rock  debris  was  self-cleaned  from  the 
hole  along  with  the  water  stemming  (hole  full  of 
water  for  momentary  confinement  purposes)  by 
the  explosive  gases.  For  shooting  purposes,  water 
wells  in  the  Rockies  can  be  classified  as  shallow. 
This  article  is  concerned  only  with  shooting  shallow 
hard  rock  water  wells  or  low  cost  construction  of 
large  cisterns.  With  the  evolution  of  the  drilling  in- 
dustry, the  holes  became  deeper  and  deeper,  and 
eventually  passed  the  self-cleaning  depth.  Deep 
wells  resulted  in  long,  expensive  cleanouts  of  the 
fine  shattered,  pulverized  rock  debris.  Thus 
mechanical  (pump)  hydraulic  fracturing  was 
developed.  (Campbell-NWWA) 
W71-13718 


8F.  Concrete 


DETERMINATION  OF  IN  SITU  STRESSES  IN 
CONCRETE  DAMS, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  08 A. 

W71-13152 


PROPOSED  ACT  STANDARD:  RECOM- 
MENDED PRACTICE  FOR  CURING 
CONCRETE. 

AC!  Committee  308. 

J  Amer  Concr  Inst,  Proc,  Vol  68,  No  4,  p  233-243, 
Apr  1 97 1 .  1 1  p,  1 5  ref. 

Descriptors:  'Concrete  technology,  'Concrete 
construction,  Fog-curing,  Concrete  pavements, 
Concrete  properties,  'Curing,  Precast  concrete, 
Mass  concrete,  'Curing  compounds,  Standards, 
Concretes,  Construction,  Sealing  compounds, 
Reinforced  concrete.  Slip  forms,  Bibliographies, 
Cold  weather  construction,  'Moisture  content, 
Temperature,  Shotcrete. 

Identifiers:  Concrete  slabs,  Hot  weather  construc- 
tion. 

Curing  is  defined  as  the  process  of  maintaining  a 
satisfactory  moisture  content  and  a  favorable  tem- 
perature in  concrete  during  hydration  of  the  ce- 
mentitious  materials  so  that  desired  properties  of 
the  concrete  are  developed.  Two  systems  of  provid- 
ing the  required  moisture  are:  ( 1 )  maintaining  a 
moist  environment  by  application  of  water;  and  (2) 
preventing  loss  of  mixing  water  by  use  of  sealing 
materials.  Basic  principles  of  successful  curing  are 
outlined,  and  commonly  accepted  methods, 
procedures,  and  materials  are  described.  Recom- 


mendations are  given  for  curing:  ( I )  paveme 
and  other  slabs  on  ground;  (2)  structures  a 
buildings;  and  (3)  mass  concrete  For  each  of  thi 
categories,  methods,  materials,  time,  and  tempe 
ture  of  curing  are  recommended  Comments  : 
given  on  curing  requirements  for  precast  prodiK 
shotcrete,  preplaced  aggregate  concrete,  refract* 
concrete,  and  plaster. 
W71-13161 

8G.  Materials 


INVESTIGATION  OF  THE  LONG-TERM  SI 
BILITY  OF  RESINCAPSULE  ROCK  BOLTS 
NAVAJO  SANDSTONE, 

Bureau  of  Reclamation,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  08E. 

W71-13154 


STOCHASTIC  SEISMIC  RESPONSE  OF  STRl 
TURES, 

Universidad    Catolica    de    Chile,    Santiago;    a 

California  Univ.,  Berkeley. 

For  primary  bibliographic  entry  see  Field  08A. 

W71-13159 


STRUCTURAL      SECTIONS      FROM      REI 
FORCED  PLASTICS, 

Wisconsin  Univ.,  Madison;  and  Koppers  Co.,  In 

Pittsburgh,  Pa. 

For  primary  bibliographic  entry  see  Field  08A. 

W71-13164 


HIGH  TEMPERATURE  ELECTROCHEMIC 
STUDY  OF  ALUMINUM  ALLOYS  F< 
DESALINATION  EQUD?MENT, 

Reynolds  Metals  Co.,  Richmond,  Va. 
W.  H.  French,  and  J.  S.  Snodgrass. 
For  sale  by  the  Superintendent  of  Documents,  U 
Government  Printing  Office,  Washington,  D 
20402  Price  $1.00.  Office  of  Saline  Wa 
Research  and  Development  Progress  Report  I* 
688,  May  1971.  96  p,  54  fig,  5  tab,  1 1  ref.  OS 
Contract  14-01-0001-2301. 

Descriptors:     'Desalination,    'Aluminum    alio 

'Aluminum     corrosion,     'Cathodic     protects 

'Electrochemistry,    Velocity,    Cathodic    contr 

Corrosion,  'Corrosion  control. 

Identifiers:     Weldments,    Cold-Work,    Sacrific 

anodes,     Chlorides,     Time-potential-temperati 

correlations. 

The  electrochemical  behavior  of  a  number  of  c< 
didate  aluminum  alloys  was  studied  under  the  cc 
ditions  of  water  chemistry  and  temperature  fou 
in  the  MSF  distillation  desalination  process.  T 
study  was  conducted  in  several  basic  areas  whi 
included  time-potential-temperature  behavior, 
feet  of  velocity,  weldment  performance,  effect 
cold  work  on  potentials,  polarization  effect 
reduced  oxygen  level,  and  the  economics  of  i 
pressed  current  versus  sacrificial  anode  cathoc 
protection  systems.  Significant  results  were  c 
tained  from  the  time-potential-temperature  te 
which  indicated  a  metastable  potential  for  magne 
um-containing  alloys  with  greater  than  0.9  perce 
magnesium.  The  effects  of  velocities  within  t 
operating  range  of  heat  exchangers  were  found 
be  insignificant  when  compared  with  temperatu 
effects.  Base-metal  weld-metal  combinations  we 
found  which  did  not  corrode  at  high  temperatun 
Amount  of  cold  work  was  found  to  have  little  effe 
on  potential.  Polarization  studies  showed  tli 
cathodic  control  prevailed  in  the  presence 
chlorides,  while  in  high-purity  product  water  mix 
control  predominated.  The  effects  of  reducing  d 
solved  oxygen  to  the  200  ppb  level  were  not  signi 
cant.  ( Filban-Office  of  Saline  Water ) 
W7 1-14000 
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8H.  Rapid  Excavation 


A  METHOD  FOR  ESTIMATING  EFFECTIVE 
POROSITY  IN  A  RUBBLE  CHIMNEY  FORMED 
BY  AN  UNDERGROUND  NUCLEAR  EXPLO- 
SION, 

Geological  Survey,  Denver,  Colo. 

For  primary  bibliographic  entry  see  Field  07B 

W7 1-1 3463 


UNDERGROUND  CONSTRUCTION  FEATURES 
AT  NORTHFIELD, 

Stone  and  Webster  Engineering  Corp.,  Boston, 
Mass;  and  Northeast  Utilities  Service  Co.,  Hart- 
ford, Conn. 

I M.  Missel  and  George  B.  Brosky,  Jr 
1971.21  p,  13  fig,  1  tab. 

Jescriptors:  *Rock  excavation,  *Tunneling, 
'Shafts,  *  Pumped  storage,  *  Underground  power- 
rfants,  *Drilling  equipment,  Drill  monitors, 
drilling,  Rock  mechanics,  Rock  bolts,  Mining  En- 
tering, Hydroelectric  plants,  Explosives,  Mas- 
achusetts. 

dentifiers:  *Rapid  excavation,  *Raise-bore 
nethod,  *Northfield  Mountain  Powerplant,  Hard 
ock  excavation. 

"he  Northfield  Mountain  Pumped  Storage  Project 
(ill  have  the  first  underground  hydroelectric 
owerhouse  of  its  type,  the  most  sophisticated 
overnor  system  and,  when  completed,  will  be  one 
f  the  largest  pumped  storage  plants  in  the  world, 
liis  90-million  dollar  project  was  conceived  by  the 
lortheast  Utilities  Service  Company,  with  design 
nd  construction  management  being  supplied  by 
tone  and  Webster  Engineering  Corporation.  The 
iw  bidder  for  the  construction  contract  was  Mor- 
son-Knudsen  Northfield  Assoicates,  a  joint  ven- 
ire by  Morrison-Knudsen,  Perini,  and  Brown  and 
oot.  The  project  basically  consists  of  an  upper 
iservoir,  intake  channel  and  structure,  pressure 
laft  which  diverges  into  four  penstocks,  un- 
srground  powerhouse  with  four  250  megawatt 
:versible  pump-turbine/generator-motors, 

fdraulic  surge  system  and  a  tailrace  tunnel  and 
inal  leading  to  the  lower  reservoir  which  is 
rmed  in  the  Connecticut  River  by  the  Turners 
ills  Dam.  The  power  house,  which  is  located  700 
et  below  the  surface  of  Northfield  Mountain,  is 
!8  feet  long,  70  feet  wide  and  1 55  feet  high.  It  was 
cavated  in  a  hard  granitic  gneiss.  In  addition, 
essure  and  vent  shafts  and  3  1/2  miles  of  tunnel- 
g,  varying  in  size  from  26  to  38  feet  across,  were 
cavated  in  rock.  Excavation  was  conducted  by 
e  drill-and-blast  method  employing  specially 
signed  equipment  and  unique  excavation 
ocedures.  An  ingenious  approach  using  the  raise- 
re  method,  was  employed  in  excavating  the  ven- 
ation and  pressure  shafts.  Techniques  are 
scribed.  (Poertner) 
71-13563 


EMULATING   HARD  ROCK   WATER   WELL 
10DUCTION  WITH  HIGH  EXPLOSIVES, 

r  primary  bibliographic  entry  see  Field  08E 
71-13718 


Fisheries  Engineering 


IE  COMMERCIAL   FISHERY    FOR   FRESH- 
*TER  CRAWFISH  PACIFASTACUS 

NIUSCULUS    (ASTACIDAE),    IN    OREGON, 
»3-1956, 

t.  Mar.  Fish.  Serv.,  Trop.  Atl.  Biol.  Lab.,  Miami, 

■  Tropical  Atlantic  Biology  Lab.,  Miami  ,  Fla. 

tional  Marine  Fish  Service. 

orge  C.  Miller,  and  Jack  M.  Van  Hyning. 

i  Rep  Fish  Comm  Oreg.  2(1):  77-89.  Illus.  Map. 

ntifiers:  Astacidae,  Catch,  Commercial,  Con- 
iption,     Crawfish,     Fishery,     Fresh,     Human, 


Oregon,  Pacifastacus-Leniusculus,  Pacifastacus- 
Leniusculus-Leniusculus,  Pacifastacus-Leniuscu- 
lus-Towbndgii,  Seasonal,  USA,  Water. 

A  minor  fisher  has  existed  for  fresh-water  crawfish 
in  Oregon  since  1893.  Annual  landings,  which 
reached  a  maximum  of  176,000  lb  in  1930,  have 
fluctuated  considerably  throughout  the  history  of 
the  fishery.  P.  leniusculus  leniusculus.  P.  leniuscu- 
lus  trowbridgii,  and  integrades  between  these  2 
sspp.  are  taken  primarily  in  the  Willamette  River 
tributaries  and  in  the  Columbia  River  below  Port- 
land, Oregon.  Only  a  small  percentage  of  the  in- 
coming year  class  of  crawfish  enters  the  trap 
fishery,  probably  because  the  juveniles  and  adults 
differ  in  food  habits.  In  the  fishery  for  human  con- 
sumption, the  fishermen  select  crawfish  more  than 
3  1/2  in.  in  body  length;  for  bait,  smaller  crawfish 
are  retained.  The  catch  is  seasonal,  with  the  largest 
landings  in  June  to  Nov.  Most  female  crawfish  are 
at  least  17  mo.  old  before  they  bear  eggs.  The 
weight-length  relationship  and  length-frequency 
distributions  of  a  single  sample  of  P.  1.  leniusculus 
are  given.-Copyright  1971,  Biological  Abstracts 
Inc. 
W71-13140 


PREDATION  BY  SCULPINS  ON  FALL  CHIN- 
OOK SALMON,  ONCORHYNCHUS 
TSHAWYTSCHA,  FRY  OF  HATCHERY 
ORIGIN, 

National  Marine  Fisheries  Service,  Seattle,  Wash. 
Biological  Lab. 
Benjamin  G.  Patten. 

Special  Scientific  Report-Fisheries  No  621 
February  1971,  14/2.  6  fig,  1 1  ref,  9  tab.  Available 
from  the  National  Technical  Information  Service  as 
COM-7 1-00642,  $3.00  in  paper  copy,  $0.95  in 
microfiche. 

Descriptors:   "Chinook  salmon,  *Sculpins,  Fishe- 
ries, *Predation,  Fish  migration,  Fry,  Fish  hatche- 
ries. 
Identifiers:  *Aquaculture. 

Predation  was  studied  during  migration  of  the  fry 
towards  the  Columbia  River  from  two  hatcheries- 
the  Elokomin  River  Hatchery  (13  km.  upstream 
from  the  Columbia)  and  the  Oxbow  Hatchery  on 
Herman  Creek  (0.2  km.  upstream).  In  the 
Elokomin  River  the  estimated  loss  of  hatchery  sal- 
mon tosculpins,  Cottusspp.,  was  3.9  percent  of  1.5 
million  fry  released  in  1962  and  1.3  and  3.6  percent 
of  2.2  and  0.1  million  fry,  respectively,  released  in 
1963.  Loss  was  negligible  among  2.3  million  fry 
released  in  Herman  Creek  in  1962.  Sculpins  that 
preyed  on  hatchery  salmon  were  coastrange  scul- 
pin,  C.  aleuticus;  prickly  sculpin,  C.  asper;  reticu- 
late sculpin,  C.  perplexus,  and  torrent  sculpin,  C. 
rhotheus;  in  the  Elokomin  River  and  prickly  and 
reticulate  sculpins  in  Herman  Creek.  Predation  was 
greatest  by  prickly  sculpin  (the  largest  species)  and 
least  by  coastrange  sculpin  (a  species  with  a  com- 
paratively small  mouth).  Losses  of  salmon  to  scul- 
pins may  have  been  related  to  diet  and  to  the  size  of 
the  releases.  In  the  Elokomin  River,  predation  was 
greater  on  salmon  fed  a  wet  diet  than  on  those  fed 
moist  pellets.  The  larger  of  the  two  releases  in  1963 
had  the  smaller  percentage  loss.  Improvement  of 
hatchery  procedures  is  probably  the  best  way  to 
reduce  losses  of  hatchery-reared  salmon  to  scul- 
pins. 
W71-13371 

09.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 

ANNUAL  REPORT,  1970-1971. 

Arizona  Univ.,  Tucson.  Environmental  Research 

Lab;  and  Arid  Lands  Research  Center,  Abu  Dhabi 

(Trucial  Oman). 

For  primary  bibliographic  entry  see  Field  021. 

W71-13569 


WATER  RESOURCES  CENTER,  ANNUAL  RE- 
PORT, 1  JULY  1969  -  30  JUNE  1970, 

California  Univ;  Los  Angeles,  California.  Water 

Resources  Center. 

For  primary  bibliographic  entry  see  Field  09D 

W71-13570 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 

WATER  RESOURCES  CENTER,  ANNUAL  RE- 
PORT, 1  JULY  1969  -  30  JUNE  1970, 

California  Univ;  Los  Angeles,  California.  Water 

Resources  Center. 

A.  F.  Pillsbury. 

University  of  California,  Water  Resources  Center 

Report  No  21,  September  1970.  203  p.  OWRR  A- 

999-CAL(5). 

Descriptors:  *Annual,  *Projects,  "Investigations, 
♦Publications,  Precipitation  (Atmospheric), 
Evaporation,  Transpiration,  Groundwater,  Plants, 
Chemical  reactions,  Hydrologic  cycle,  Desalina- 
tion, Water  yield  improvement,  Water  conserva- 
tion, Agriculture,  Water  management  (Applied), 
Environmental  effects,  Water  quality  control! 
Resources,  Planning,  Engineering,  History, 
Watershed  management,  "California. 

Progress  reports  during  the  1969-70  fiscal  year  for 
62  studies  by  the  University  of  California  Water 
Resources  Center  are  presented.  Subject  headings 
for  these  studies  are:  the  nature  of  water,  the  water 
cycle,  water  supply  augmentation  and  conserva- 
tion, water  quality  management  and  control,  water 
quality  management  and  protection,  water 
resources  planning,  resources  data,  and  engineer- 
ing works.  The  progress  reports  include  data  such 
as  topic  classification,  project  name,  principal 
author  and  affiliation,  data  and  funding,  summary, 
and  publications.  Some  reports  have  tables  and 
figures.  (Popkin-Arizona) 
W71-13570 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


NATURAL  OIL  SEEPS  IN  OR  NEAR  THE 
MARINE  ENVIRONMENT:  A  LITERATURE 
SURVEY, 

Coast  Guard,  Washington,  DC.  Applied  Chemical 

Oceanography  Branch. 

For  primary  bibliographic  entry  see  Field  05B 

W71-13297 


URBANIZATION   AND  SEDIMENTATION   -   A 
BIBLIOGRAPHY. 

Office  of  Water  Resources  Research,  Washington, 

D.C.     Water    Resources    Scientific     Information 

Center. 

For  primary  bibliographic  entry  see  Field  02J 

W71-13432 


REMOTE     SENSING     BIBLIOGRAPHY     FOR 
EARTH  RESOURCES,  1969, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  07B 

W71-13442 


A   STATE-OF-THE-ART  REVIEW   OF  METAL 
FINISHING  WASTE  TREATMENT. 

Batelle  Memorial  Inst.,  Columbus,  Ohio.  Columbus 

Labs. 

For  primary  bibliographic  entry  see  Field  05  D 

W71-13514 


A  REVIEW  OF  LITERATURE  ON  INORGANIC 
NITROGEN  METABOLISM  IN  MICROORGAN- 
ISMS, 

Water  Pollution  Research  Lab.,  Stevenage  (En- 
gland). 

For  primary  bibliographic  entry  see  Field  05C 
W71-13541 
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EVAPORATION  AND  TRANSPIRATION, 

Hawaii      Univ.,      Honolulu.      Water      Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  02D. 

W71-13810 


WASTEWATER  REUSE, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  05D. 
W71-13871 


GROUNDWATER  MANAGEMENT  IN 

DEVELOPMENT  OF  A  NATIONAL  POLICY  ON 
WATER, 

National  Water  Commission,  Arlington,  Va. 


For  primary  bibliographic  entry  see  Field  04B. 
W7I-13872 


PRECIPITATION  MODIFICATION, 

National  Water  Commission,  Arlington,  Va. 
For  primary  bibliographic  entry  see  Field  03B. 
W7I-I3873 


WATER  QUALITY  CRITERIA  FOR  EUROPEAN 
FRESHWATER  FISH  -  EXTREME  pH  VALUES 
AND  INLAND  FISHERIES, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  European  Inland  Fisheries 
Advisory  Commission. 
For  primary  bibliographic  entry  see  Field  05C. 


W7I-13893 


SUBSURFACE  WASTE  DISPOSAL  BY  MEANS 
OF  WELLS-A  SELECTIVE  ANNOTATED 
BIBLIOGRAPHY, 

Geological  Survey,  Washington,  D.C. 

For  primary  bibliographic  entry  see  Field  05E. 

W7  I   1 3909 


GASES      AND      ODORS      FROM      POULTRY 
MANURE:  A  SELECTED  BIBLIOGRAPHY, 

Merck  and  Co.,  Rahway,  N.J    Ouinton  Research 

Labs. 

For  primary  bibliographic  entry  see  Field  OSB. 

W71-I3987 
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PERMEABILITY    CONSIDERATIONS    IN    GENERATION   OF    ABNORMAL 

PFES  SO  R  FS  r 

W71-1361*  02p 

ABSORPTION 

^l^I^n    ASS0!,PT10N    0P    BN     5«    BY    THE    MOLLUSC    PINNA     NOBILIS, 

(LF    ROLE    DES    INVERTEBRES    HARINS    DANS    LE    CUHUL    ET    LE 

TRANSPORT    DES     RADIONUCLEIDES)  ,     THE    ROLE    OF    MARINE 

INVERTEBRATES    IN    THE    ACCUMULATION    AND    TRANSPORT    OF 

RADIONUCLIDES, 

W71-132«1  05c 

THE    ROLE    OF    ALGAE    IN    CYCLING    OF    RADIONUCLIDES 
W71-132U3  05c  ' 

UPTAKE    AND    RELEASE    OF    SOLUBLE    ORTHOPHOSPHATE    IN     AN    ACTIVATED 
SLUDGE    PLANT,  «<-ij.VK!ED 

171-13327  05D 


TRANSPORT  OF  CESIDH-137. 
W71-13386 


INTERACTION  KITH  BED  SEDIMENTS, 
05B 


THE  UPTAKE  AND  CONCENTRATION  OF  FLUORIDE  BY  THE  BLUE  CRAB 
CALLINECTES  SAPIDDS,  ' 

171-13802  05c 


ABU  DHABI 

ANNUAL    REPORT,     1970-1971. 
W71-13569 
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ACCIDENTS 

AVOIDANCE    OF    ACCIDENTAL    AND    DELIBERATE    POLLUTION, 
W71-13753  05G 


DETECTION    BY    SATELLITE, 
W71-13759 


05G 


3™J^  °F    THE    STP0GG"    AGAINST    ACCIDENTAL    POLLUTION    BY 

HYDROCARBONS,     ADVANTAGES     AND    INCONVENIENCES    OF    THE    DIVERSE 
PROCESSES       LES    PROCEDES    DE    LUTTE    CONTRE    LES     POLLUTIONS 
ACCIDENTELLES    PAR    LES    HYDROC  ARBDRES, 
S71-13770  05G 


EXECUTIVE    ACTION 
W71-13773 


NATIONAL    PLANS, 


05G 


PLAN    OF    STRUGGLE    AGAINST    THE    ACCIDENTAL    AND    MASSIVE 
POLLUTIONS     FROM     HYDROCARBONS    REJECTED    INTO    THE    SEA.    PLAN    DE 
LUTTE    CONTRE    LES    POLLUTIONS     ACCIDENTELLES    ET    HASSIVES    PAR 
HYDROCARBDRIS    REJETES    EN    HER. 
S71-13776  05G 

ACID    MINE    WATER 

STUDY    OF    SULFUR    RECOVERY    FROM    COAL    REFUSE. 
W71-13895  05G' 

ACIDITY 

WATER    QUALITY    CRITERIA    FOR    EUROPEAN    FRESHWATER    FISH   - 
EXTREME    PH    VALUES    AND    INLAND    FISHERIES. 
W71-13893  o5c 

ACOUSTICS 

ATTENUATION    OF    SOUND    IN     SEA    ICE,     10-500    KHZ. 
W71-13836  02c 

ACTINOGRAPHS 

ESTIMATING    FREQUENCIES    OF    DAILY    AMOUNTS    OF    GLOBAL    RADIATION 

uver  Australia, 

W71-1357*  02D 

ACTINOMYCETES 

AN    INVESTIGATION    OF    AN    UNUSUAL    AERATION    TANK    FOAM, 
W71-13333  05D 

ACTIVATED    ALUMINA 

KINETIC    STUDY    FOR    THE    REMOVAL    OF    ORTHOPHOS  PRATES    FROM 
AQUEOUS    SOLUTIONS    USING     ACTIVATED    ALUMINA. 
W71-133U6  05D' 

ACTIVATED    CARBON 

ACTIVATED    CARBON    ADSORPTION    OF    TYPE    I    POLIOVIRUS    FROM 

WASTEWATER, 

»71-133«5  05D 

"""    °F    P0SDEEED    ACTIVATED    CARBON    ON    COAGULATION     WITH 
S71-13361  05D 

BATCH    ADSORPTION    KINETICS    IN    S EW AGE- ACTIVATED    CARBON, 
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W'l-13551  05D 

ACTIVATED    SLUDGE 
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EY     ACTIVATED    SLUDGE, 
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DIGITAL    COMPUTER    SIMULATION    OF    WASTE    WATER    TREATMENT, 
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W71-13321  05D 

lYHSETFM?FC^s?n    lv\llll''™T    Q0AlITY    °F    »N    ACTIVATED    SLUDGE 
THE    Jm"oS    TANK  PERI0"S    OF    ANAEROBIC    CONDITIONS    IN 

W71-1332*  05D 

SLUDGE    PLANTELESSE    °F    SOL0B1E    OfTHOPBOSPHATE    IN    AN    ACTIVATED 
W71-13327  '  Q5D 

^STE^n^f^™    °F    PB°CESS    "««ICS    FOR    A    WASTE    TREATMENT 
SYSTEM     UTILIZING    FILAMENTOUS     MICROORGANISMS, 
W71-13331  05D 

THERMOPHILIC    OPERATION    OF    ACTIVATED    SLUDGE    PROCESS, 
W71-13332  05D 

AN    INVESTIGATION    OF    AN    UNUSUAL    AERATION    TANK    FOAM, 
W71-13333  05D 

THE    MECHANISM    OF    PHOSPHOROUS    REMOVAL    IN    ACTIVATED    SIDDGE, 
W'1-13335  05D 

EFFECT    OF    TEMPERATURE    ON    SUBSTRATE    REMOVAL    IN    ACTIVATED 

S  LD  D  GE, 

"1-133*7  05D 

DIGITAL  SIMULATION  OP  ACTIVATED  SLUDGE  SYSTEMS 
W71-133«8  05D 

ANAEROBIC  DIGESTION  OF  THICKENED  SLUDGE  AT  VARYING 

TEMPERATURES, 

W71-13350  05D 

BIODEGRADABILITY  OP  ENZYME  PRESOAKS  BY  ACTIVATED  SLUDGE, 
W71-13357  05D 

THE  EFFECTS  OF  PH  ON  AEROBIC  SLUDGE  DIGESTION 
W71-13360  05D 

=^ET^?,  °F  SL°DGE  "ASTING  IN  EXTENDED  AERATION  PROCESSES, 
' '"*  ' 336*  05D 

PHOSPHATE  REMOVAL  BY  ACTIVATED  SLUDGE  FLOC 
W71-13365  05D  ' 

OPERATIONAL  AND  ENVIRONMENTAL  FACTORS  AFFECTING  ACTIVATED 

SLUDGE  PHOSPHATE  RELEASE, 

W71-13366  05D 

METAL  TOXICITY  TO  SEWAGE  ORGANISMS. 
W71-13*0*  05D 

GREASE  REMOVAL  BY  A  COMPLETELY  MIXED  ACTIVATED  SLUDGE  PLANT 
AND  METHODS  FOR  ENHANCING  GREASE  REMOVAL 
W71-13*10  05D 

INFLUENCE  OF  MICROBIAL  WASTE  PRODUCTS  ON  METABOLIC  ACTIVITY 
OP  HIGH  SOLIDS  ACTIVATED  SLUDGE, 
"71-13*2*  05D 

INFLUENCE  OF  NITROGEN  SUPPLY  ON  BIOLOGICAL  TREATMENT 
W71-13«27  05D  ' 

CANNERY  WASTE  TREATMENT  BY  THE  KEHR  ACTIVATED  SLUDGE 

PROCESS, 

W71-13*29  05D 

THE    SIGNIFICANCE   OF    BATCH    TREATMENT    KINETICS    IN    ACTIVATED 

SLUDGE    DESIGN, 

W71-13U30  05D 

DEVELOPMENT    OF    PHOSPHATE    REMOVAL    PROCESSES,     DEVELOPMENT    AND 
DEMONSTRATION    OF    PHOSPHATE    REMOVAL    FACILITIES    AT    DETROIT 
=  ^N(i,SLACTITATED    SL0DGE    PROCESS    AND    STEEL    PICKLING    LIQUOR. 
W7 1— 13518  05D 

NITROGEN    TRANSFORMATION    IN    ACTIVATED    SLUDGE    TREATMENT, 
H71- 1 3520  05D  ' 

THEORETICAL    ANALYSIS    OF    ACTIVATED    SLUDGE    DYNAMICS 
W71-13527  05D 

DISSOLVED    OXYGEN    CONTROL    IN    ACTIVATED    SLUDGE 
W71-13531  05D 

PROCESS    EQUIPMENT    DESIGN    IN    WASTEWATER    RENOVATION 
W71-13552  05D 

PHOSPHOROUS    UTILIZATION    BY    THE    MICROORGANISMS    OF    ACTIVATED 

SLUDGE, 

W71-13555  05D 

CONTINUING    STUDIES    IN    THE    REMOVAL    OF    PHSOPHORODS    BY    THE 

ACTIVATED    SLUDGE    PROCESS, 

W71-13556  05D 

ULTIMATE    DISPOSAL    OF    PHOSPHATE    FROM     WASTEWATER    BY    RECOVERY 
AS    FERTILIZER,  e^uweki 

W71-13557  05D 

ACTIVE    CARBON 
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INVESTIGATION    OF    A    PROCESS    FOR    REMOVAL    OF    COPPER    FROM    SEA 
WATER    DESALINATION    PLANT    EFFLUENT    USING    CARBON    SORBATES. 
W71-13999  03A 

ADENOSINE    TRIPHOSPHATE 

ADENOSINE    TRIPHOSPHATE    CONTENT    OF    SELENASTRUM    CAPR  ICORNUTIJM  . 
W71-1379U  05C 

ADJUDICATION  PFOCEDURE 

THE    ALICE-IN-WONDERLAND    WORLD    OF    STANDING, 
W71-13663  05G 

A    POLLUTION    SUIT         LAWYER'S    GUIDE    TO    PRIVATE   LAW    THEORY, 
W71-13667  Q6E 

OLYMPIA    OYSTER    CO.     V.     RAYONIER,    INC.      (ACTION    FOR    DAMAGES 
FROM    WATER    POLLUTION    DISMISSED    FOR    FAILURE    TO    SHOW    VIOLATION 
CF    PERMIT) . 
W71-13722  06E 

ADMINISTRATION 

PRELIMINARY    DESIGN    REPORT   -     URBAN    STORM    DRAINAGE    -    MODEL 
CITIES,     DENVER    -    STUDY    AREAS     A,C,D    AND    G. 


THE    ENGINEER    AND    SOCIETY, 
W71-13891 

STATE    WATER    RESOURCES    BOARD, 
W71-139I48 

ADMINISTRATIVE    AGENCIES 

DIVISION    OF    MINEFAL    RESOURCES. 
W71-132K0 

HATER    POLLUTION. 
W71-13259 

ENVIRONMENT    AND    THE    QUALITY    OF    LIFE, 
R71-13U16 


LOUISIANA    COASTAL    COMMISSION. 
W71-13562 


06E 


PUBLIC    LAND    POLICY    AND    THE    ENVIRONMENT,    VOLUME    1,    PAET    1 
THE    LEGAL    AND    ADMINISTRATIVE    FRAMEWORK    FOR    ENVIRONMENTAL 
MANAGEMENT    OF    THE   PUBLIC    LANDS, 
W71-13665  Q6E 

OPERATION  REPORTS. 

W71-13682  06E 

OREGON'S    WATER    POLLUTION    CONTROL    PROGRAM. 
W71-13692  05G 

FROM    WHENCE    COMETH    OUR    HELP.       CONSERVATIONIST'S    SEARCH    FOR    A 
JUDICIAL    FORUM    FOR    ENVIRONMENTAL    RELIEF, 
171-13696  05G 

COMPREHENSIVE    PLAN,     NOTICE    OF    PUBLIC    HEARING. 
W71-1370U  06E 

WATER  MANAGEMENT  BUREAU. 

W71-13708  05G 

POLLUTION    MANAGEMENT    IN    THE    COASTAL    STATES, 
W71-13728  05G 


EEFFCTIVE    WATER    QUALITY     MANAGEMENT 

ATTAINABIE    GOAL, 

W71-139U0 


IMPOSSIBLE    DFEAM    OR 
06B 


ADMINISTRATIVE    DECISIONS 

AMORTIZATION    OF    POLLUTION    CONTROL    FACILITIES. 
W71-13353  06E 

ATMIRALTY 

ADMIRALTY  REMEDIES  FOR  VESSEL  OIL  POLLUTION  OF  NAVIGABLE 


WATERS, 
H71-13700 


05G 


ADSOPFTION 

BORON    ADSORPTION    ON    SOILS    AND    BIOLOGICAL    SLUDGES    AND    tTS 
EFFECTS    ON    ENDOGENOUS    RESPIRATION, 
W71-13U25  05D 

ADSORPTION 

APPLICATIONS    OF    POLYMERS    IN    MARINE    ECOLOGY, 
W71-13232  05A 

ACTIVATED    CARBON    ADSORPTION    OF   TYPE    I    POLIOVIRUS    FROM 

WASTEWATER, 

W71-133S5  05D 

KINETIC    STUDY    FOR    THE    REMOVAL    OF    ORTHOPHOSPH ATES    FROM 
AQUEOUS    SOLUTIONS    USING    ACTIVATED    ALUMINA, 
W71-133U6  05D 

THE    POLE    OF    IRON   IN    fHOSPHATF    ADSORPTION    ON    COAL, 
W71-13368  05D 

BATCH    ADSORPTION    KINETICS    IN    S EW AGE- ACTIVATED    CARBON, 
W71-13526  Q5D 

RELEASE    OF    HERBICIDES    FROM    CLAY    MINERALS    AS    A    FUNCTION    OF 

WATER    CONTENT  I.     KACLINITE, 

171-13797  05B 

EFFFC    OF    SELECTED    FACTORS    ON    PESTICIDE    SORPTION    AND 
DESOPP^TON    TN    THE    AOUATIC    SYSTEM, 
I71-13RO0  Q5B 


AEOLIAN    SOILS 

THE    ANCIENT    ERG   OF    HAUSALAID    II    SOUTH-IE STEBI    IIGEB 
W71-13586  02G 

AERATED    LAGOONS 

EFFECT    OF    BIOLOGICAL    PBETREATHEIT    01    THE    LIME    DEHA1D    Or 

DIGESTEP    SUPERNATANT    LIQUOB, 

W71-13369  OSD 

AERATED    TAIKS 

CANNERY    WASTE    TREATMENT    BY    THE    KEHP    ACTIVATED    SLUDGE 

PROCESS, 

W71-13U29  o^D 


BEHAVIOP    OF    GAS    BUBBLES    IN    AQUEOUS    ELECTROLYTE    SOLUTIOIS, 
W71-1328U  05G 
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W71-1336U  05D 
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W71-13525  05G 
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171-13700  05B 

AEROBIC    EACTERIA 
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AEROBIC    TREATMENT 
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SALT  MEASUREMENT  ON  THE  COAST  OF  BARBADOS,  WEST  INDIES, 
171-13831  05B 
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CONSERVATION    TECHNOLOGY    AND    CAPITAL    FORMATION    IN    ARID 

AGRICULTURE, 

W71-13580  03F 


AIR    CIRCULATION 

WHY    STIRRING    MANURE    REDUCES    ODORS, 
W71-13990 


05D 


AIR    POLLUTION 

PUBLIC    HEALTH    ASPECTS    OF    1-129    FROM    THE    NUCLEAR    POWER 

INDUSTRY, 

171-13392  05C 

ODOR    ELIMINATION    IN    THE    FOOD    PROCESSING    INDUSTRY, 
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THE    PBOBLEM    OF   ORIGIN    OF    HIGH    TEMPERATURE    SPRINGS    OF    INDIA, 
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W71-13U58  07B 
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W71-13U9U  02F 
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USE    OF    WATER    TEMPEBATOBE    STUDY    TO    DEFINE    SEEPAGE    PATHS, 
W71-13156  08D 

THERMODYNAMICS 

SOIL    SOLUTION    COMPOSITION    AND    STABILITY    OF    CLAY    MINERALS, 
W71-131U7  02G 

THERMOPHILIC    PROCESS 
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SAMPLING,    LEMHI    PASS    QUADRANGEL,     IDAHO    AND    MONTANA, 
171-13SS6  02K 

TTBEPIAS-NOIT    1ATERS 

GENESIS    OE    MINERAL    BATEPS    IN    THE    TIBESIAS-DE AD    SEA-ARAVA 
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METAL    TOXICITY    TO     SEWAGE    ORGANISMS, 
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REMOVAL    OF    METALS    BY    CHEMICAL    TREATMENT    OF    MUNICIPAL    WASTE 
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TREATMENT. 
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WT1-13537  05C 

THE    ACUTE    LETHAL    TOXICITY    TO    RAINBCW    TPOUT    OF    MIXTURES    OF 
COPPER,     PHENOL,    ZINC    AND    NICKEL, 
W71-135U0  05C 

SCIENTIFIC    ASPECTS    OE    THE    OIL    SPILL    PROBLEM. 
W71-13760  05G 

EFFECTS    ON    FISHERIES    AND    THEIR    EVALUATION, 
W71-13761  Q5G 


OIL    POLLUTION    AND    SEABIRDS, 
171-13762 
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171-13305  02J 
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OSADKAKH  CHERNOGO  MORYA)  , 

171-13306  02J 
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171-13620  02K 

TRACERS 
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B71-13738  05B 

TRACKING  TECHNIQUES 
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COMBAT  OIL  SPILLS, 
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171-13575  03B 
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TRANSPIRATION  CONTROL 

ANTTTRANSPTRATION  FFFECTS  ON  THE  TRANSPIRATION  AND 

FHYSTOLCGY    CF    TAMARISK, 

W71-13U3  03B 

TRANSPORT 

(IF    ROLF    DES    INVEPTEBRFS     MAPINS    DANS    IE    CtJMUL    ET    IE 
TRANSPORT    DFS    R ADIONDCLFTDF S) ,     THE    RCLE    OF    MARINE 
TNVERTEFRATFS    IN    THE    ACCUMULATION    AND    TRANSPORT    OF 
RADIONUCLIDES, 
W71-132U1  05C 

t FAN SPORT-DEPLETION 

TRANSPORT-DEPLETION    DESALINATION    PILOT    PLANT, 
W71-13U7U  03A 

TREATIES 

INTERNATIONAL    CONVENTION    FOR    THE    PREVENTION    OP    POLLUTION    OF 
THE    SEA    BY    OIL,    1951,    BETWEEN    THE    UNITED    STATES    OF    AMERICA 
AND    OTHER    GOVERNMENTS. 
W71-13206  OSG 

AMENDMENTS    TO    THE    INTERNATIONAL    CONVENTION    FOR    THE 
PREVENTION    OF    THE    POLLUTION    OF    THE    SEA    BY    OIL. 
R71-132C7  05G 

INTERNATIONAL    CONVENTION    RELATING    TO    INTERVENTION    ON    THE 
HIGH    SEAS    IN    CASES    OF    OIL    POLLUTION    CASUALTIES. 
W71-13209  05G 

INTERNATIONAL  CONVENTION  ON  CIVIL  LIABILITY  FOR  OIL 

POLLUTTCN  DAMAGE. 

W71-13210  05G 

DOCUMENTS    ON    THE    USE    AND    CONTROL    OF    THE     WATERS    OF    INTERSTATE 

AND    INTERNATIONAL    STREAMS — COMPACTS,    TREATIES,     AND 

ABJUDICATIONS, 

W71-13671  05G 

TFFATMENT 

ODOR    ELIMINATION    IN    THE    FOOD    PROCESSING    INDUSTRY, 
W71-13532  05D 

TREATMENT   FACILITIES 

REGULATIONS    AND    REQUIREMENTS     (DISCHARGE    OF    WASTES). 
S71-13196  06E 

TREATMENT  COSTS 

COST    OF    TREATMENT    OF    WASTEWATER    WITH    PARTICULAR    REFERENCE    TO 
THE    RIVER    SYSTEM    OF    THE    TRENT    AREA, 
W71-135U2  05D 

TREATMENT    EFFICIENCY 

THE    EFFECT    ON    THE    EFFLUENT    QUALITY    OF    AN    ACTIV ATED " SLUDGE 
SYSTEM    CAUSED    BY    SHORT    PERIODS    OF    ANAEROBIC    CONDITIONS    IN 
THE    AERATION    TANK, 
W71-1332U  05D 

TREATMENT  FACILITIES 

WATESCRAFT    POLLUTION    CONTROL    ACT    OF    1970. 
N71-131H8  06E 

WATERWORKS    AND    SEWAGE    DISPOSAL. 

W71-13177  06E 

THE    ECONOMICS    OF    CLEAN    WATER. 

W71-13192  05G 

SEWAGE    DISPOSAL    AND    WATER    SUPPLY. 
W71-13223  06E 

WATER    POLLUTION. 

W71-13239  06E 

AMORTIZATION    OF    POLLUTION    CONTROL    FACILITIES. 
W1-133c3  06E 

SEWAGE    TREATMENT    FACILITIES,    STATE    GRANTS. 
W71-135"7  06E 

FROBLEMS    ASSOCIATED    WITH    PLANNING    BOD    EXPERIMENTS, 
W71-13522  05D 

CHARACTERIZATION    OF    TIME-VARYING    ORGANIC    LOADS, 
W71-1352U  05D 


LOUISIANA    CCASTAL    COMMISSION. 
W71-13562 
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WASTE  DISPOSAL. 
W71-13693 


GRANTS    FOR    CONSTRUCTION    OF    TREATMENT    WORKS,     LIMITATIONS. 
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W71-13707  06F 


POTI.UTTON    CONTROL- 
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FINANCING. 


STATE  V  DUXBURY  (CONSTITUTIONALITY  OF  LEGISLATION 
FST1BIISBIR6  POLIUTICN  CONTROL  AGENCY). 


CITY  OF  SAN  ANTONIO  V.  CDJ  ENTERPRISES,  IIC  (ISSOAWCI 

EPPLUFNT    DISCHARGE    PERMITS) . 

W71-13783  06E 

REPORT    ON  L»    JUNTA,     COLOPADO    TECHNICAL    ASSISTA»CE    PROJECT, 
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W71-13817  05D 

THE    CASE    FOR    BETTER    WASTE    TPf»TME»T, 
W71-13818'  05D 

COMMITTEE    REPORT    Oil    PUBLIC    LAW    91-172. 
W71-13952  06E 

SANITARIANS    AND    WATER    AND    WASTEBATEB    TREATMENT    FACILITY 

OPFRATOFS. 

W71-1395«  061 

TREES 

TRANSPIRATION    TN    THREE    EUCALYPTUS    SPECIES    AS    A    FUNCTION    OP 
SOLAP    ENERGY,     SOIL    MOISTURE    AND    LEAF    AREA, 
W71-13589  02D 

TRENT    RIVEF  (ENGLAND) 

COST    CF    TREATMENT    OF    WASTEWATER    WITH    FAPTICOLAB    REFERENCE   TO 
THE    RIVER    SYSTEM    OF    THE    TRENT    AREA, 
W71-135U2  05D 

TRIBUTARIES 

TRIBUTARY    INFLOW    OF    BIOGENOUS    SUBSTANCES    TO    THE    MOZHAISK 
RESERVOIR     (STOK    BIOGENNYKH    VESHCHESTV    PO    PFITOKAH    V 
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TRICKLING  FILTERS 
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W71-13U1U  05D 
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W71-13535  05D 

OXYGEN    MICROPROBE    STUDIES    OF    MICROBIAL    SLIME    FILMS, 
W71-1355H  05D 
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W71-13388  05C 

TROPHIC  IEVEL 
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RADIONUCLIDES    IN    SEA    WATEB, 

W71-132U2  05C 

TROPHIC    LEVELS 

PRODUCTIVITY    AND    UTILIZATION    OF    FOOD    ENERGY     EY    BENTHONIC 
BIOCOENOSES    IN    TWO    NORTHERN    LAKES     (PRODUKTIVNOST    I 
iSPOLZOVANIE    ENERGII    PISHCHI    V    DONNYKH    BIOTSENOZAKH    DVUKH 
SEVERNYKH    OZER)  ,     (IN    RUSSIAN), 
W71-13190  05C 

ADENOSINE    TRIPHOSPHATE    CONTENT    OF    SELENASTRUM    CAPRICCPNOTUB, 
W71-1379U  05C 

TROUT 

TESTING    THE    TOXICITY    OF    EFFLUENTS    TO    FISH, 
W71-13537  05C 

TRUE    BOGS 

INSECTS    IN    COTTON    AS    AFFECTEt    BY    IRRIGATION    AND 
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TSUNAMIS 

TSONAMI-PESPONSES    OF    SAN    PEDRO    BAY    AND    SHELF,     CALIFORNIA, 
W71-13506  02L 

TUBES 
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W71-13U73  03A 

TUBULAR    MEMBRANES 

ADVANCED    REVERSE    OSMOSIS- MEMBRANE    MOD0LE    SYSTEMS, 
W71-13H72  03A 

TUNNEL     DESIGN 
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W71-13216  08A 
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TURBIDIMETRIC-CHROMATOGRAPHIC    DETERMINATION    OF    PETROLEUM 

POLLUTION    IN    WATER, 

W71-13338  05A 

TURBIDITY 

TURBIDITY    INSTRUMENTATION  A    FIBER-OPTIC    SYSTEM    FOR 
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IFMIYA    NAUK    SSSP,    LENINGRAD.        INSTITUT    EVOLYUTSIONNOI 

TLOGIT    T    PIOKHTMTI. 

IS'WNIC    NA22    IN    SURFACE    WATERS    OF    ARID    REGIONS 

OSMOGFNNYY    NA22    V    PO VEPKHNOSTNYKH    VODAKH    SUSHI) , 

1-13501  f)2H 

FMIYA  NAUK  SSSP,  LENINGRAD.   ZOOLOGICHESKII  INSTITUT. 
NIMUM  AND  MAXIMUM  DISTRIBUTION  OF  SPECIES  IN  WATERS  OF 
RIOUS  SALINITY, 


W71-13125 


02L 


PRODUCTIVITY  AND  UTILIZATION  OF  FOOD  ENERGY  BY  BFNTHONIC 
BIOCOENOSIS  IN  TWO  NORTHERN  LAKES  (PRCDU KTIVNOST  I 
ISPOLZOVANIE  FNERGII  PISHCHI  V  DONNYKH  BIOTSENOZAKH  DVUKH 
SEVERNYKH  OZER),   (IN  RUSSIAN), 
W71-13190  05C 

AKADEMIYA  NAUK  SSSR,  MOSCOW.   GEOLOGICHESKII  INSTITUT. 
CARBONATES  IN  BLACK  SEA  BOTTOM  SEDIMENTS  (KARBONATY  V 
DONNYKH  OTLOZHENIYAKH  CHERNOGO  MPRYA), 
W71-13298  02J 

GEOCHEMICAL  EVOLUTION  OF  THE  BLACK  SEA  IN  THE  HOLOCENE  EPOCH 
(GEOKHIMICHESKAYA  EVOLYUTSIYA  CHERNOGC  MORYA  V  GOLCTSENF) 
W71-13299  02K 

LEAD  IN  HOLOCENE  BLACK  SEA  SEDIMENTS  (SVINETS  V  SOVPEHENNYKH 

OSADKAKH  CHERNOGO  MORYA) , 

W71-13306  Q2J 

SUBSURFACE  DRAINAGE  OF  CHEMICALS  IN  THE  USSR  (PODZEMNYY 
KHIMICHESKIY  STOK  NA  TERRITOPII  SSSR) , 
W71-13P61  Q2F 

AKADEMIYA  NAUK  SSSR,  MOSCOW.   INSTITUT  CKEANOLOGII. 
ZIRCONIUM  IN  RECENT  BLACK  SEA  SEDIMENTS  (TSIRKONIY  V 
SOVREMENNYKH  OSADKAKH  CHERNOGO  MORYA) 
W71-13300  02J 

ZIRCONIUM  IN  BLACK  SEA  SEDIMENTS  (TSIRKONIY  V  OSADKAKH 

CHERNOGO  MORYA)  , 

W71-13301  02K 

BITUMINOUS  SUBSTANCES  IN  OCEANIC  SUSPENDED  MATERIAL 
W71-13619  02J 

THE  DISTRIBUTION  OF  BARE-EARTH  ELEMENTS  IN  THE  SEDIMENTS  OF 

THE  LAGOON  ON  ILE  ST.  PAUL, 

W71-13620  Q2K 

AKADEMIYA  NAUK  SSSR,  MOXCOW.   GEOLOGICHESKII  INSTITUT. 

ZINC  IN  HOLOCENE  BLACK  SEA  SEDIMENTS  (TSINK  V  SOVREMENNYKH 

CHERNOMORSKIKH  OTLOZHENIYAKH) , 

W71-13305  02J 

AKADFMIYA  NAUK  SSSR,  NOVOSIBIRSK.   INSTITUT  GEOLOGIT  I 

GEOFIZIKI. 

GEOMORPHOLOGY  OF  UPPER  BASIN  REACHES  OF  THE  KOLYMA  RIVER 
(GEOMORFOLOGIYA  BASSEYNA  VEPKHOV'YEV  R.  KOLYMY) 
W71-13502  02A 

AKADEMIYA  NAUK  URSR,  KIEV.   INSTYTUT  BOTANIKI. 
ALTITUDE  DIFFERENTIATION  OF  POCOLIA  VEGETATION, 
W71-13135  021 

AKADEMIYA  NAVUK  BSSR,  MINSK.   LABOPATOPIYA  GEOKHIM ICFESK IK H 
FROBLEM. 

HOLOCENE  CARBONATE  ACCUMULATION  CONDITIONS  IN  BELCFUSSIAN 

LAKE  BASINS,   (USLOVIYA  SOVREMENNOGO  KAEBONATONAKOFIENI YA  V 

OZERNYKH  BASSEYNAKH  BELORUSSII), 

W71-1330U  02H 

STRONTIUM  IN  GROUNDWATER  OF  THE  PRIPYAT  OIL-AND  GAS-EEARING 
EASIN  (STRONTSIY  V  PLASTOVYKH  VODAKH  FRIPYATSKOGO 
NEFTEGAZONOSNOGO  BASSEYNA) , 
W71-13197  02F 

ALASKA  UNIV.,  COLLEGE.   INST.  OF  MARINE  SCIENCE. 

CHEMICAL  EFFECTS  OF  DECOMPOSING  SALMON  CARCASSES  ON  AQUATIC 

ECOSYSTEMS, 

W71-131M2  05C 

CLAY    MINEFAL    COMPOSITION    AND    GEOLOGIC    SIGNIFICANCE    OF    SOME 

BEAUFORT    SEA    SEDIMENTS, 

W71-13922  02J 

ALEXANEIA    UNIV.      (EGYPT).        FACULTY    OF    SCIENCES. 
THE    MAJOR    CATIONS    IN    LAKE    MAEYUT    WATERS, 
W71-13112  Q2H 

ALEXANDRIA    UNIV.      (EGYPT).       FACULTY    OF    SCIENCES. 
THE    MAJOR    ANIONS    IN    LAKE    MARYUT    WATERS, 
W71-13113  02H 

ALKEN-MURPAY    CORP.,     NEW    YORK. 

MANAGEMENT    OF    INDUSTRIAL    OIL    SPILLS, 
W71-13290  05G 

ALL-UNION    SCIENTIFIC    RESEARCH    INST.    OF  HYDROGEOLOGY    AND 
ENGINEEPING    GEOLOGY,     MOSCOW     (USSR)  . 

HYDRCGEOLOGY    OF    THE    USSR.        VOLUME    16  THE    WEST    SIBERIAN 

PLAIN     (GIDROGEOLOGIYA    SSSR          TOM    XVI  ZAPADNO-SIEIFS K AY  A 

RAVNINA)  , 

W71-13302  02F 

HYDROGEOLOGY  OF  THE  USSR,  VOLUME  36    SOUTHERN  KAZAKHSTAN 
(GIDROGEOLOGIYA  SSSR.   TOM  XXXVI    YUZHNYY  KAZAKHSTAN). 
W71-13303  02F 

FORECASTS  OF  EXTREMAL  WATER  INFLOWS  TO  MINE  WORKINGS  AND 
GROUNDWATER  INTAKES  BY  MEANS  OF  STATISTICS  AND  PROBABILITY 
METHODS  (PROGNOZY  EKSTR EM AL ' NYKH  PRITOKOV  VODY  K  GCRNYM 
VYRAEOTKAM  I  VODOZABORAM  PODZEMNYKH  VOD  S  PRIMENIYEM 
VEPOYATNOSTNO-STATTSTICHESKOGO  METODA) , 
W71-13U96  02F 


mffi 


OR-l 


... 


SALINE    'AKES    r'T-    THE  "A-i^RN     PAMIRS    AS    fOt'rvHHT(;!        I 

EI? HERTS     (STLYANYYF  CZEPA    VO^TOCHNOGO    P  AMI  RA  —  KO  NTS  "  NTPATOR Y 

pEDKTKH    FLErENTCV)  , 

1171-13866  "2H 

UPTNE    GEOPHYSICAL    fl<-soriATFS,    IHC. ,    Norwood,    ».  J. 

CII     POTT.  II' ION     TNCTnFNT\     PTATFORM    CHARLIE,     rlATN     PA":     BLOCK     '11 

FIELD,     I  OUISTANA, 

WM-liqoq  0  5C 

ftlFP^CAN    TAW    TNST. 

ELFMENTS    OF    LIABILITY. 

W71-13197  06F 

f MEXICAN     FUBT.TC    HCKS     ASSOCIATION,     CHICAGO,     ILL 

PFEVENTXOH     AND    CORRECTION    OF    EXCESSIVE    INFILTRATION    AND 
TNFT.OB    tNT0    SEWFR    SYSTEMS,     MANUAL    OF    PRACTICE. 
H71-1iSfP  08A 

;PIEPICAN    SOCIETY    OF    CIVTI     F»CFrpr,     NFW    yn»r.        Tb^y 
COHMITTFE    "OP    PRFPAPATION    OF    THF    SEDIMENTATION    MANUAL. 

SEDIMENT  TRANSPORTATION  MECHANICS    H.  SEDIMENT  DISCHARGE 

FORMULAE. 

WT 1- 131 62  08B 

IMFPICAN    WATER    WORKS    ASSOCIATION,     GARDEN    CITY,     N.Y. 
WA'Fp    CUSTOMERS,    CRITERIA,     AND    COSTS, 
W1-1l^n  OSF 

ANGLO-AMERICAN    CORP.     OF    SOUTH     AFRICA,    JOHANNESBURG. 

WATER    TEATMENT    PROCEDURES    USED    ON    SOME    SOUTH    AFRICAN    MINES, 
H71-1357P  USD 

TOUATIC    SCIENCES,     INC.,    BOCA    PATON,    FLA. 

THE  PPESFNT  RELATIONSHIP  BETWEEN  WATER-RESOURCES  PROBLEMS 
AND  CON^ROLIED  CULTURE  OF  MAFINE  AND  FRESH-WATER  ANIMALS, 
W71-13263  05C 

MODELS    OF    ACUA'i'TC    FNVTRCNMEN"    BICASSAY, 
W71-13271  05C 

ARIZONA  UNIV.,  TUCSON. 

FHOSPHOROUS  UTILIZATION  BY  THE  MICROORGANISMS  OF  ACTIVATED 

SIUCGF, 

W71-135?5  OSD 

ARIZONA    UNIV.,    TUCSON.        ENVIRONMENTAL    RESEARCH    LAB       AND    ARID 
IANDS    RESEARCH    CENTER,     ABU    DHABI     (TRUCIAL    OMAN). 

ANNUAL  REPORT,  107(1-1971. 

W71-13569  021 

ARIZONA    UNIV.,     TUSCON.       DEPT.     OF    WATERSHED    MANAGEMENT. 
ANTT'RANSPTRATION    EFFECTS    ON    THE    TRANSPIRATION    AND 
PHYSIOLOGY    CE    TAMARISK, 
W71-131H3  03B 

ARKANSAS  UNIV.,  FAYETTEVILLE.   WATER  RESOURCES  RESEARCH 
CENTER. 

MODELLING  A  GROUNDWATER  AQUIFER  IN  THE  GRAND  PRAIRIE  OF 

ARKANSAS, 

W71-13R11  OUB 

ARKANSAS  UNIV.,  FAYETTEVILLF.   WATER  RESOURCES  PFSEAFCH 
CENSES   B(ID  OUACHITA  BAPTIST  UNIV.,  ARKADELPHIA,  ARK. 

INTFRIM  PEPCRT  ON  WATER  QUALITY  INVESTIGATION,  DEGRAY 

PESFRVOIR,     ARKANSAS, 

W71-13R12  02K 

ARMY    FNGINFER    DTSTPICT,     BUFFALO,     N.Y. 

FLOOD    PROTECTION    ON    CAYUGA    ISLAND    AT    AND    IN    THE    VICINITY    OF 
LITTLE    RIVER    AND    CAYUGA    CREEK,     NIAGARA    COUNTY,     NEW    YORK. 
W1-13876  OUA 

WTSON    HARBCR,     NFW    YORK,     1968    PROJECT    MODIFICATION. 
W71-13879  OUA 

APMY     FNGTNFER    WATERWAYS    EXPERIMENT    STATION,    VICKSBURG,    MISS. 
TNVESTTCATTON    OF    CINKTNG    METHODS    FOR    FEMOVAL    OF    CIL 
FOLLD'ICN    FROM    WATER    SURFACES,     PHASE    1  SURVEY    OF    THE    STATE 

CF-THE-ART, 
W71-13UC2  05G 

SPILLWAY  FOP  WFST  POINT  DAM,  CHATTAHOOCHEE  RIVER,  ALABAMA 
AND    GEORGIA  HYDRAULIC    MODEL    INVE STIG ATIN , 

W1-13R7U  08B 


SPTLLVAY    FOR    BIG    BFND    DAM,     MISSOURI    PIVEP, 

BYDHAOLIC    MCDEI    INVESTIGATION. 

W71-138P1  08B 


SOUTH    DAKOTA 


fSSOCIA"ED    WATSE    AND    AIR    RESOURCES    FNGINEER' S    INC., 
HASHVILLE,    TERN. 

PTLOT    PLANT    EVALUATION    OF    BIOLOGICAL    TREATMENT    OF    INTEGRATED 

K"AET    PULP    AND    PAPEE    MILL    EFFLUENTS, 

W71-13SU8  05D 

Crv    EN">GY    COMMISSION,     WASHINGTON,    D.C.       DIV    OF    ISOTOPES 
DEVELOPMENT. 

RECENT  ADVANCES  IN  APPLICATIONS  OF  ISOTOPES  AND  RADIATION  IN 

THE  UNTIED  STATES, 

R71-13377  OSB 

A"FMP>!  (JNTV.,  ALA.   AGRICULTURAL  EXPERIMENT  STATION. 

P?"THTY    AND    AOUA'IC    BIOMASS    IN    SOUTHEASTERN    I M FOUKDMENTS , 
W71-132cs  OSC 

BAEISrHF    A NIL IS    AND    SODA-FABPIK    AG.,     LUDWIGSHAFEN    AM    PHEIN 
(WIST    CF"»ANY)  . 

INFLUENCE    OF    NITROGEN    SUPPLY    ON    BIOLOGICAL    TREATMENT, 

W1-13U27  05D 


OIL.,     NFW    T1".        EFPT.     • 
COASTAT-Z  f     AND    ITS    F ELA7I0NERI F    10    WATtF    FOLI 

PROF! BUS, 
»71-13«27  osb 

'  M.OHEW     (HAPLAND)     AND    ASSOCIATES,     ATLANTA, 
PLANNING     FOR     A     NEW     TOWN, 
W71-13960 

BA^FLLE    MEMORIAL     INST.,     COLUMBUS,    OHIO.       COL'JMPU'    LI 
A    STA-P-OF-THE-ART    REVIEW    OF    METAL    PINT' 
TREATMENT-. 
W71-13^1U  "SD 

FATES    COLL.,     LERISTOI,     MF.       DEP".    OF    GEOLOGY    AND    BXCIOCY. 

MFTHANE  GAS  IN  WATER  WELLS, 

W71-13717  9UB 

BATTILLI    MEMORIAL    INSTITUTE,    RICHLAND    WASH.       PACIFIC 
NORTHWEST    IABS. 

CONC'P'     DEVELOPMENT    OF    A    HYDPAULIC    SKIMMEF    51 

RECOVERY    OF    FLOATING    OIL, 

W71-13B97  05G 

EAT^ELLE  MEMORIAL  INST.,  COLUMBUS,  OHIC.  E  !.  VT  BORBE  NTAL 
PLANNING  GFOUP  AND  POLYTECHNIC  INST.  CF  BPOOrLYN,  N.Y. 
DEPT.    OF    CIVIL    EHGINEEPING       AND    FICHAEES    OF    FCCrFORC,     INC. 

COST-EFFECTIVENESS    ANALYSIS    OF    WASTE    MANAGEMENT    SYSTEMS, 

W71-139U7  06B 

BATTELLE    MEMORIAL    INST.,     RICHLAND,     WASH.       PACIFIC    NCFTHWEST 
LABS. 

CYCLING    OF    ZINC-65    BY    COLUMBIA    RIVER    FERIPPYTON    IN    A    CLOSED 

LCTIC    MICROCOSM, 

■  71-13102  C5B 

BATTELLE    MEMORIAL    INST.,     RICHLANE,    BASH.       PACIFIC    NCFTHWEST 
LAB. 

QUANTITATIVE    EVALUATION    OF    ENVIRONMENTAL    FACTORS    AFFECTING 

P0PU1ATICN  EXPOSURE  NEAR  HANFOFD, 

W71-1339U  05C 

BATTELLE    MEMORIAL  INST. ,     RICHLANE,     WASH.       PACIFIC    NORTHWEST 
LABS. 

RECOVERY    OF    OIL  SPILLS    USING    VORTEX    ASSISTED    AIRLIFT    SYSTEM, 

W71-13896  05G 

INVESTIGATION    OF    A    PROCESS    EOF    REMOVAL    OF    COPPER    FFCB    SEA 
WATER    DESALINATION    PLANT    EFFLUENT    USING    CARBON    SOPEATES, 
W71-13999  03A 

BAYEPNWERK    A.     G. ,     WOPPERTAL     (WEST    GERMANY).        WUPPER V EREASD. 
COMBINEE   TREATMENT   OP    CHEMICAL    WASTES    AND    DOMESTIC    SEWAGE    I» 
GERMANY, 
W71-13U19  05D 

BEDFORD    INST.,     DARTMOUTH     (NOVA    SCOTIA).       ATLANTIC 
OCEANOGPAPHIC    LAB. 

DOLOMITE,     PHOSPHORITE,    AND    CARBONATE    DIAGENESIS    ON    A 

CARIBBEAN    SEAMOONT, 

W71-13927  C2K 

BIGGS,     STBAYEB,     STOEL,     AND    BOLEY,    PORTLAND,    OREG. 
THE    AITCE-TN-WONDEELAND    WOFLD    OF    STANDING, 
W71-13663  05G 

BIOSPHERTCS,  INC   ROCKVILIE,  MD. 

AUTOMATED    PRIMARY    PRODUCTIVITY    INSTRUMENT, 
W71-137U1  07B 

BIRMINGHAM    UNIV.      (ENGLAND).       DEPT.     OF    INDUSTRIAL    ECONOMICS 
AND    BUSINESS    STUDIES. 

THE    EVALUATION    OF    RECREATION    BENEFITS         THE    CLABSON    METHOD 

IN    PRACTICE, 

W71-136U9  06B 

BISHOP     (WILLIAM    R. )     AND    ASSOCIATES,     SAN    FRANCISCO,     CALIF. 

ENGINEERING    FEASIBILITY    STUDY    OF    THE    BISHOP    SYSTEM    FCR    OPEN 

OCEAN    OIL    SPILLS. 

W71-13296  05G 

EISSIT-BERMAN    CORP.,     SAN    DIEGO,    CALIF. 

EVALUATING    WASTE    DISPOSAL    AT    SEA    —    THE    CRITICAL    FCLE    OF 

INFORMATION    MANAGEMENT, 

W71-13726  05E 

BITUMINOUS    COAL    RESEARCH,     INC.,     MONROEVILLE,    PA. 

STUDIES    ON    DENSIFICATION    CF    COAL    MINI    DRAINAGE    SLUEGE, 
W71-13515  05D 

BLACK    AND    VEATCH    CONSULTING    ENGINEERS,     KANSAS    CITY,     MO. 

REPORT    ON    OPERATIONS    CONTROL    CENTER    FCR    THE    WATEF    UTILITY 
DEPARTMENT    OF    THE    CITY    OF    DALLAS,     TEXAS. 
W71-13567  05F 

BLACK,     SIVALLS    AND    BRYSON,  INC.,     PITTSBURGH,    PA.       APPLIED 
TECHNOLOGY    DIV. 

STUDY    OF    SULFUR    PECOVERY  FROM    COAL    REFUSE, 

W71-13895  05G 

BOLIDEN  PEYMERSHOLMSVERKEN  RESEARCH  LAB.,  HALSINGBORG 
(SWEDEN)  . 

REMOVAL  OF  METALS  BY  CHEMICAL  TREATMENT  OF  MUNICIPAL  WASTE 

WATER, 

W71-13H05  05D 

BOLOGNA    UNIV.        (ITALY).       CIAMICIAN    CHEMICAL    INST. 
APPLICATIONS    OF    POLYMERS    IN    MARINE    ECOLOGY, 
W71-13232  05A 

BOLTON  INST.  OF  TECH.  (ENGLAND) 


ORGANIZATIONS!,    INDEX 


EUTROPHTCATTON    IN    PELATTCN    TO    WATER    SUPPLTES, 
W71-13185  05F 

BOT.     DEP.,     UNIV.     KY.  ,     LEXINGTON,     KY.,     KENTDCKY    UNIV., 
IFXTNGTON.     DEPT.     OF    BOTANY. 

GERMINATION    ECOLOGY     AND    ADAPTATION    TO    HABITAT    TO 

IEAVENSCFTHTA    SFP.     PUCTFFRAI) , 

S71-13127  021 

PRTTTSH    COLUMBIA    DNIV.  ,    VANCOUVER    SCHOOL    OF    LAW. 

LEGAL    TECHNIQUES    FOR    POLLUTION    CONTROL  tHE    ROLE    OF    THE 

FUELTC, 

WM-1->6<5?  f)5G 


FPITISH    MUSEUM    LONDON     (ENGLAND). 
"HE    KENT    COAST    IN     1970, 
W71-137H6 


DEPT.     OF    BOTANY. 
05C 


!'FCOK»AVEN    NATIONAL    LAB.,     TENN. 

A    RECAPITULATION    OF    EFFLUENT    RELEASES    AND    RELATED    CHANGES    IN 
BACKGROUND     RADIATION    LEVELS     AT    BROOKHAVEN    NATIONAL 
LABCPATORY,     AND    SOIE    COMPARISONS    WITH    THOSE    ASSOCIATED    WITH 
NUCLEAR    POWER    REACTOR    PLANTS, 
871-13308  (15C 

BUREAU    OF    COMMERCIAL    FISHERIES,     WOODS    HOLE,     MASS. 

THE    FACTORS    LIMITING    REALIZATION    OF    THE    FULL    POTENTIAL    OF 

FESOUPCES    OF    THE    COASTAL    ZONE, 

W71-132U5  05C 

BUREAU    OF    MINES,     MORGANTOWN,     W.VA. 

POSSIBLE    USE    OF    MAGNETIC    FIELDS    IN    DETERMINING    PORE    GEOMETRY 

CF     PCRCDS    MEDIA, 

r»1-13613  02F 

FUP'AU    OF    RADIOLOGICAL    HEALTH,     ROCKVILLE,     MD       AND    IOWA    STATE 
UNIV.,     AMES.     DEPT.     OF    CHEMISTRY. 

PUBLIC    HEALTH    ASPFCTS    OF    1-129    FROM    THE    NUCLEAR    POWER 

INDUSTPY, 

W71-13392  05C 

BUREAU  OF  RADIOLOGICAL  HEALTH,  POCKVILLE,  MD.   ENVIRONMENTAL 
HEALTH  SERVICE. 

STABLE  ELEMENT  AND  RADIONUCLIDE  RECONCENTRATION  IN  AQUATIC 

ECOSYSTEMS.   I.   STAELE  ELEMENT  EFFECTS  IN  THE  EQUILIBRIUM 

SITUATION, 

W71-13396  05C 

BUREAU  OF  RADIOLOGICAL  HEALTH,  WINCHESTER,  MASS. 
NORTHEASTERN  RADIOLOGICAL  HEALTH  LAB. 

AN  ESTIMATE  OF  RADIATION  DOSES  RECEIVED  BY  INDIVIDUALS 

LIVING  IN  THE  VICINITY  OF  A  NUCLEAR  FUEL  REPROCESSING  PLANT 

IN  1968, 

W71-13391  95C 

BUREAU    OF    RECLAMATION,     DENVER,    COLO. 

DETERMINATION    OF    IN    SITU    STRESSES    IN    CONCRETE    DAMS, 
971-13152  08A 

INVESTIGATION    OF    THE    LONG-TERM    STABILITY    OF    RESINCAPSULE 

ROCK    BOLTS    IN    NAVAJO    SANDSTONE, 

W71-1315H  08E 

BUREAU    OF    RECLAMATION,    DENVER,    COLO.        ENGINEERING    AND 

FESEARCH    CENTER. 

FINAL    REPORT    AND    EVALUATION    OF    EXPERIMENTAL    TOWERS    IN    THE 
230-KV    GLEN    CANYON-SHIPRCCK    TRANSMISSION    LINE, 
W71-13903  08C 

EUREAU    OF    RECLAMATION,    SACPAMENTO,     CALIF.        REGION     2. 
ORGANIC    LIFE    IN    THE    DELT A-MFNDOTA     CANAL,     CALIFORNIA, 
W71-13260  05C 

EUREAU    OF    RECLAMATION,     WASHINGTON,    D.C. 

STATEMENT    OF    ENVIRONMENTAL    IMF ACT-BR ANTLEY    PROJECT,     NEW 

MEXICO. 

W71-13U77  08A 

STATEMENT    OF    ENVIRONMENTAL    IMPACT-OVERLAND    DITCH    AND 
RESERVOIR    COMPANY,     HOTCHKISS,    COLORADO,     RECLAMATION    PROJECT. 
W71-13U79  08A 

BUREAU    OF    SPORT    FISHERIES    AND    WILDLIFE,    FORT    SNELLING,     MINN. 
ROAD    SALT    AS    A    ECLLUTING    ELEMENT, 
W71-13UU0  05B 

FUREAU    OF    THE    CENSUS,     WASHINGTON,    D.C. 

THE     MEANING    OF    THE    CENSUS    TO    WATER    UTILITIES, 
W71-13565  06D 

FUPNS    AND    ROE    INC.,    ORADELL,     N.J. 

PROCESS    EOUIPMENT    DESIGN    IN    WASTEWATER    RENOVATION, 
W71-13552  05D 

CALGARY    UNIV.      (ALBFPTA)  .        CANADIAN    WILDLIFE    SERVICE. 

CRUSTACEAN    PLANKTON    OF    1U6     ALPINE    AND    SUBALPINE    LAKES    AND 

PONDS    TN    WESTERN    CANADA, 

W71-13180  05C 

CALIFORNIA    STATE    ADVISORY    COMMISSION    ON    MARINE    AND    COASTAL 
PFSOURCFS,     SACFAMENTO. 

ELEMENTS    OF    OCEANS    AND    COASTAL    ZONE    MANAGEMENT, 

g-71-13750  02L 

OALIeoRNIA    STATE    DEPt.     OF    PUBLIC    HEALTH,     BERKELEY.        BUREAU 
OF    SANITARY    ENGINEFRING. 

'HE    HEALTH    EFFECTS    OF    NITRATES    IN    WATER     (PANEL    DISCUSSION) , 

W71-13937  05C 

CAITFOPNTA    STATE    DEPT.    OF    PUBLIC    WOFKS,    LOS    ANGELES.        BUREAU 
OF    SANITATION. 


CONTINUING    STUDIES    IN    THE    REMOVAL    CF    FHSOPHOROUS     EY    THE 

ACTIVATED    SLUDGE    PROCESS, 

W71-13556  05D 

CALIFORNIA    STATE    WATER    RESOURCES    CONTROL    BOARD     SACRAMENTC. 
CERTIFICATION    OF    CONFORMANCE    WITH    WATER    QUALITY    STANDARDS. 
W7T-13678  05G 

CALIFORNIA    STATE    WATER    RESOURCES    CONTROL    BOARD,     SACFAMENTO. 
FEDERAL-STATE    RELATIONSHIPS    IN    CALIFORNIA     WATER    QUALITY 
CONTROL, 
W71-13676  05G 

CALIFORNIA    UNIV       LOS    ANGELES,     CALIFORNIA.        WATER    RESOURCES 
CENTER. 

WATER    RESOURCES    CENTER,     ANNUAL    REPORT,     1    JULY     1969    -     30    JUNE 

1970, 

W71-13570  09D 

CALIFORNIA  UNIV.,  BERKELEY   AND  SOUTH  DAKOTA  SCHOOL  CF  MINES 
AND  TECHNOLOGY,  RAPID  CITY. 

DYNAMICS  OF  EARTH  DAMS  WITH  FOUNDATION  INTERACTION, 

W71-13158  OflD 

CALIFORNIA  UNIV.,  BERKELEY. 

KINETIC  ASSESSMENT  OF  ALGAL  GROWTH, 
W71-13553  05C 

FILTRATION  KINETICS  IN  WATER  AND  WASTEWATER, 
W71-13823  05D 

MINERAL  TASTE  AND  THE  POTABILITY  OF  DOMESTIC  WATER, 
W71-13892  05F 

CALIFORNIA  UNIV.,  BERKELEY.   DEPT.  OF  SCILS  AND  PLANT 
NUTRITION. 

EFFECTS  OF  MOISTURE  STRESS  ON  THE  MUITIPLICATION  AND 

EXPANSION  OF  CELLS  IN  LEAVES  OF  SUGAR  BEET, 

W71-13602  021 

CALIFORNIA  UNIV.,  BERKELY.   DEPT.  OF  AGRICULTURAL  ECONOMICS. 
THE  ECONOMICS  OF  SEWAGE  DISPOSAL  IN  A  COASTAL  URBAN  AREA-A 
CASE  STUDY  OF  THE  MONTEREY  PENINSULA,  CALIFORNIA, 
W71-13605  05G 

CALIFORNIA  UNIV.,  DAVIS.   DEPT  OF  WATER  SCIENCE. 

A  COMPARISON  OF  DEEP  AND  SHALLOW  DRAIN  TILE  FOR  RELUCTION  OF 
SOIL  SALINITY  IN  IMPERIAL  VALLEY. 
W71-13592  03C 

CALIFORNIA  UNIV.,  DAVIS.   DEPT.  OF  WATER  SCIENCE   ANE 
DEPARTMENT  OF  AGRICULTURE,  SHAFTER,  CALIF.   COTTON  RESEARCH 
STATION. 

INSECTS  IN  COTTON  AS  AFFECTED  EY  IRRIGATION  AND 

FERTILIZATION  PRACTICES, 

W71-13588  03F 

CALIFORNIA  UNIV.,  DAVIS.   DEPT.  OF  WATER  SCIENCE. 
WATER  STRESS  DURING  FLOWERING  OF  COTTON, 
W71-13587  03F 

CALIFORNIA  UNIV.,  EL  CENTRO.  IMPERIAL  VALLEY  FIELD  STATION. 
AN  EVALUATION  OF  SPRINKLER  IPPIGATION  FOR  IMFEPIAL  VALLEY, 
W71-13603  03F 

CALIFORNIA  UNIV.,  LIVERMORE.   LAWRENCE  RADIATION  LAB. 
BIO-MEDICAL  DIVISION  PRELIMINARY  REPORT  FOR  PROJECT 
SCHOONER, 
W71-13379  05B 

OPPORTUNITIES  TO  MONITOR  POTENTIAL  DCSE  TO  MAN  FROM  NUCLEAR 

EXCAVATION, 

W71-13389  05C 

CALIFORNIA  UNIV.,  LOS  ANGELES.   DEPT.  CF  SYSTEMS. 

CONJUNCTIVE  USE  OF  SEA  AND  FRESH  WATER  RESOURCES    AN 

INTEGER  PROGRAMMING  APFROACH, 

W71-13220  06A 

CALIFORNIA  UNIV.,  LOS  ANGELES.   SCHOOL  CF  ENGINEERING  ANE 
APPLIED  SCIENCE. 

THE  APPLICATION  OF  THE  DSDT  HYBRID  COMPUTER  METHOD  TO  WATER 

RESOUFCES  PROBLEMS, 

871-13151  06A 

USE  OF  MONTE  CARLO  TECHNIQUES  IN  THE  DESIGN  AND  OPERATION  OF 
A  MULTIPUFPOSE  RESERVOIR  SYSTEM, 
W71-1322Q  06A 

CALIFORNIA  UNIV.,  SAN  DIEGO.   INST.  OF  MARINE  RESOURCES. 
EFFICIENCY  OF  THE  REVERSF-FLOW  FILTER  TECHNIQUE  FOR 
CONCENTRATION  OF  PARTICULATE  MATTER, 
971-13120  07B 

CALIFORNIA,  UNIV.,  DAVIS.   DEPT.  OF  ANIMAL  PHYSIOLOGY   AND 
GEOLOGICAL  SURVEY,  WASHINGTON,  D.C. 

MEASURING  THE  INFLUENCE  OF  WATER-QUALITY  CHANGES  ON  FISH, 

W71-13262  05C 

CALTFRNIA  STATE  WATER  RESOURCES  CONTROL  BOAFD,  SACRAMENTO. 
WASTE  DISCHARGE  REPORTS  AND  REQUIREMENTS. 
W71-13677  OSG 

CAMBRIDGE  UNIV.   (ENGLAND).   DEPT.  OF  APPLIED  MATHEMATICS  AND 
THEORETICAL  PHYSICS. 

ON  THE  USE  OF  THE  EQUILIBRIUM  EQUATIONS  ANE  FLOW  LAW  IN 

RELATING  THE  SURFACE  AND  BED  TOPOGRAPHY  OF  GIACIESS  ANE  ICE 

SHEETS, 

W71-13635  02C 

CAMP,  DRESSER  AND  MCKEE,  BOSTON,  MASS. 
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HSTEP    O'lAITTY     SIMULATION    MODEL, 
W71-13978 
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CAFHFGIE-MELLCN    UNIV.,    PITTSPUFGH,    PA. 

A    »0'F    on    THF    FTPST    EMPTINESS    ■rjiv    OF    AH    INFINITE    PFSFPVOIP 
«ttH    ipi|T<;    FOPMTNO    A    MAFKOV    CIIATM, 
W71-13770  nfiA 

CATATYTIC,    INC.,    PHILADELPHIA,     PA. 

nppfpTTON    0"    THF    MULTT-F  FFRCT    MULTI-STAGE    FLASH    DISTILLATION 

FLANT     (C'ATR    "NGT  r)  ,     THIPn    REPORT     (ANNUAL)  ,     SAN    DIEGO, 

CALIFORNIA. 

U71-13U71  f)3A 

CELANESF    RFSEAFCH,     SOMMTT,     »j .  ,-, , 

THE    T'lFT'lRNCE    OF    HYDROXY!    PATIO    ON    TH"    PERFORMANCE    OF 
PEVFP'F    OSMOSIS    DESALINATION    MRMPPANR";, 
HTI-I^Ul"  13A 

rr«TF»  "OP  THE  ENVIRONMENT  and  man,  INC.,  HABTFOPD  conn. 
COHpfeh^NSIVE  FPAMEWORK  PLANNING  IN  THE  COASTAL  Z0NF, 
W1-m2°  T6B 

CENTER    OF    DISEASE    CONTROL,     ATLANTA,     GA .       ENTEPIC 
BACTPTOLOGY    UNIT. 

COMPARISON    CF'    MEDIA    FOP    ISOLATION    OF    SALMONELLAE    AND 

SHTGFLLAF    FPOM    FECAL    SPECIMFNS, 

W71-13787  OSP 

CFNtral    INLAND    FISHERIES    RESEARCH    INST.,     BAPRACKPOPE 
(TNDTA)  . 

AN    ECOIOGICAL    STUDY    OF    THE    PRAWN    FAUNA    IN    A    TIDAL    RIVER    OF 

GODAVARI    ESTUARY, 

W71-13123  021 

CENTRAL    SEWAGE    TREATMENT    PLANT,     BRNO,     (CZECHOSLOVAKIA). 
PHOTOMETRIC    DETERMINATION    OF    SMALL    AMOUNTS    OF    OXYGEN    IN 
MATER    WITH    3,3 '-DTMETHYLNAPHTHTDTNF, 
W71-132P2  OSA 

CEN'PO    APPLICATION!    MILITARI    ENERGIA    NDCLEAPE,    PISA     (ITALY). 
LAEORATOIRE    IE    R ADTOPPOTECTION. 
THE    RADIO-ACTIVE    CONTAMINATION    OF    THE    SEA     (LA    CONTAMINATION 
PAPTO-ACTTVE    DE    LA     MER)  , 
H71-13235  15A 

CFSKOSLOVENSKA    AKADFMTE    VED,     PRAGUE.       HYDROBIOLOGTCK A    LAB. 
CHFMTCAL    CHANGES    INVOLVING    NITROGEN    METABOLISM    IN    HATER    AND 
PARTTCULA"R    MATTER    DURING    PRIMARY    PRODUCTION    EXPERIMENTS, 
W71-13118  02T 

CHISAPFAKR    BIOLOGICAL    LAB.     SOLOMONS,     MD. 

GROSS    PHYSICAL    AND    BIOLOGICAL    EFFECTS    OF    OVEFBOAPD    SPOIL 
DISPOSAL    IN    UPPER    CHESAPEAKE    BAY, 
N71-13721  OF.C 

CLAPKSON    COLL.     OF    TECHNOLOGY,     POTSDAM,    N.Y.,       DFpT.     OR    CIVIL 
ENGINEERING. 

THFOPETTCAL    ANALYSIS    OF    ACTIVATED    SLUDGE    DYNAMICS, 

W1-13S27  05D 


CLEMSCN  UNIV. ,  S. C. 
THE  DAILY  CYCLE  OF 
W71-13HU8 


~UMMER  RAINFALL  IN  SOUTH  CAROLINA, 
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COAST  GUARD,  WASHINGTON,  D.C. 

PPFVENTION    CE    OIL    POLLUTION    BY    SHIPS, 
S71-13752 


05G 


COA'T    GUAPD,     WASHINGTON,     D.C.       APPLIED    CHEMICAI    OCEANOGRAPHY 
EPANCH. 

NATURAL    OIL    SEEPS    IN    OR    NEAR    THE    MARINE    ENVIRONMENT       A 

LITERATURE    SURVEY, 

W71-13297  05B 

COASTAL    ZONE    RESOUFCES    CORP.,     MUSKEGON,     MICH. 
URBAN    IMPACTS    ON    COASTAL    ZONE    MANAGEMENT, 
W71-13733  06B 

COLD    REGIONS    RESEARCH    AND    ENGINEERING    LAB.,     HANOVFP,     N.H. 
BURBLE    COALESCENCE    IN    ICE    AS    A    TOOL    FOP    THF    STUDY    OF    ITS 
DEFORMATION    HISTORY, 
W71-13632  D2C 

DIFFUSION    LAW    FOP    THE    DIFFUSION    OF    HARD    PARTICLES    IN    AN    ICE 
MATPIX    THAT    UNDERGOES    SIMPLE    SHEAR    DEFORMATION, 
W1-13633  02C 

COLD    PFGir!i=     ppc?SPCH    SME    ENGINRERING    LAB.,     HANOVER,     N.H. 
SNON     ANF    ICF    EPANCH. 

BUBBLES    AND    BUBBLE    PRESSURES    IN    ANTARCTIC    GLACIER    ICF, 

W71-1363K  02C 

COLD    RFGIONS    RESEARCH  AND    ENGINEERING    LAB.,     HANOVER,     N.H. 

INVESTIGATIONS    INTO  ^HE    MECHANICAL    PROPERTIES   OR    ALPINE    SNOW 

FACK", 

N71-13837  02C 

THE    COMPLEXITIES    OF    THE    THPEE-D7MENSI0N AL    SHAPE    OF 
INDIVTDDAI     CRYSTALS    IN    GLACIER    ICE, 
1171-13839  "2C 

''"-'H""t    PROBES     p0P     PEFP    GLACIAL    INVESTIGATIONS, 
W71-  138B1  02C 

CH001      OP    DISSS,     GOLDEN.  DEPT.     of    MATHEMATICS. 

OPTIMIZATION    OP    WAT^P    ALLOCATION  DECISIONS    AFFECTING 

ECOLOGY, 
H71-13215  06A 

'ATF    UNIV.,     FOPT    COLLINS,     DFPT.     OF    CIVIL 


ANALYSIS    0!  '.    OXYGEB, 

W71-13852  05A 

COLOPf 'TV.,     PORT    COLLINS. 

ACCDNDI1TI01    OP    BADIOCESIOB    IN    RAINBOW   7P0UT    VIA    J 

POOBCHAH    PATHWAY, 

N71-13800 

COLORADO    "•'Ftc     ijii-v.,     »'ii"     COtllK,        CC1L.     01    ENGJ 
PNFPGY    LCSS     ANALYST"    POP    OPEN    CHANNEL    EXPANSIONS, 
N71-1391!  C8B 

COMITATO    NAZTONALE    PEP    L'SNEPGIA  NUCLEAPE,     L*    SPEZIA 
[ITH.T1.     LABOBATOBIO    PEP     10    STUDIO    DELIA    COSTA  MI 5AZICBE 
BADTCATTIVA    DEL    MAPE. 

PHYSICOCHFMICAL    STATES    OF    SOMP  TRACE    ELEMENT!  1IATEB 

IfHTCfi     A»F    OP    INTEREST    FROM    THE  P ADTOCCNTAHIN; 

STANDPOINT, 

W71-13238  05) 

COMITATO  NAZIONALE  PER  L'ENEFGIA  NUCLEAPE,  LA  SPEZIA 
(ITALY).   LABORATOPIO  PEP  LO  STUDIO  CELLA  CONTAM INAZIOBE 
PADIOATTIVA  DEL  MARE. 

(LE  POLE  DES  INVEPTEBPES  MAPINS  DANS  IE  COMJl  ET  IF 

T8ANSF0PT  DES  PADI  ON'JCLEIDES)  ,  THE  BCIE  OF  MARINE 

INVERTEBRATES  IN  THE  ACCUMULATION  AND  TPANSPOPT  OF 

RADIONUCLIDES, 

W71-132U1  05C 

THE  FOSSIBLE  ROLE  OF  MARINE  BACTEPIA  IN  THE  PECYCLIBG  0? 

RADIONUCLIDES  IN  SEA  WATEF, 

W71-132U2  05C 

COMITATO  NAZIONALE  PEP  L'ENERGIA  NUCLEAPE,  LA  SPEZIA 
(ITALY).   LABOPATORIO  PEP  LO  STUEIO  CELLA  CONTAM IN AZIONE 
RADIOATTIVE  DEL  MARE. 

THE  ROLE  OF  ALGAE  IN  CYCLING  OF  RADIONUCLIDES, 

W71-132U3  0?C 

COMMISSAPIAT  A  L'ENERGIE  ATCMIQUE,  CHEFEOUPG  (EPANCE) . 

CENTRE  CE  LA  HAGUE. 

OBSERVATIONS  CONCERNING  THE  EXPERIMENTAL  CCNTABIN ATICBS  AND 
THE  "IN  SITU'  CONTAMINATIONS  OF  MARINE  SPECIES  BY  BUI 
106,   (OBSERVATIONS  CONCEPNANT  LES  CONTAMINATIONS 
EXPEPIMENTALES  ET  LES  CONTAMINATIONS  '111  SITU"  D'ESPECES 
MARINES  PAP  LE'RUTHENIUM  106), 
W71-13233  CSC 

COMMISSAPIAT  A  L'ENERGIE  ATCMIQUE,  FONTENA Y-AUN-POSES 

(FRANCE)  . 

EVALUATION    TESTS    OF    THE    TRANSFER    OF    RADIOACTIVE    POLLUTION    IB 
THE    OCEANIC    AND    MARINE    FOOD    CHAINS,     (ISSAI    D'EVALOATION    DES 
TPANSFERTS    DE    LA    POLLUTION    RADIOACTIVE    DANS    LES    CHAINES 
ALIMENTAIRES    OCEANIQUES    ET    MARINES) , 
W71-13230  05C 

COMMISSARIAT    A    L'ENERGIE    ATCMICDE,    EONTENAY-AUX-POSES 

(FRANCE).       CENTRE    D' ETUDES     NUCLEAIRES. 

STUDY    OF    THE    PARAMETERS   0"    EADIOCOBALT    TRANSFER    IN 
CONTINENTAL    AQUATIC    AND    IRRIGATED    ECOSYSTEMS, 
W71-13381  05C 

COMMISSARIAT    A    L'ENERGIE    ATCMICUE,     SACLAY     (FRANCE).       CENTRE 
C ETUDES    NUCLEAIRES. 

PFOBLEMS    ASSOCIATED    WITH    THE    QUANTITATIVE    STUDY    OF    LAKE 

BALANCE    EY    MEANS    OF    THE    CONCENTRATIONS   OF    DEUTERIUM    AND/SUP 

18/0    IN    THE    WATER, 

W71-13387  02H 

COMMISSION    INTERMINISTERIELLE    DE    LA    POLITIQUE    SCIENTIFIQDE, 
BPUSSEIS     (BELGIUM)  . 

INTERNATIONAL    COOPERATION, 

W71-13778  05G 

COMMONWEALTH    SCIENTIFIC    AND    INDUSTRIAL    RESEARCH 
ORGANIZATION,     CANBERRA     (AUSTRALIA) .       DIV.    OF    LAND    RESEARCH. 

ESTIMATING    FREQUENCIES    OF    DAILY    AMOUNTS    OF    GLOBAL    EACIATIOB 

OVER    AUSTRALIA, 

W71-1357K  02D 

COMMONWEALTH    SCIENTIFIC    AND    INDUSTRIAL    RESEARCH 
ORGANIZATION,     MELBOURNE     (AUSTRALIA) .       DIV.     OF    BUILDING 
RESEARCH. 

WATER    RESOURCES    PLANNING    MODEL,     (A    TECHNICAL    NO^E) , 

W71-13977  06A 

CONNECTICUT    UNIV.,     STORSS. 

ANALYTIC    AND    PROCESS    CLASSIFICATION    OF   WASTE    WATERS, 
W71-135U9  0?D 

COPENHAGEN    UNIV.        (DENMARK).        PHYSICS    1AE. 

A    FLOW    MODEL    AND    A    TIME    SCALE    FOR    THE    ICE    COPE    FROM    CAMP 

CENTURY,     GREENLAND, 

W71-13835  02C 

CORDIS    CORP.,     MIAMI,    FLA.       CORDIS    LABS. 
WATER    MONITORING    SYSTEM. 
W71-13813  05A 

CORNELL    UNIV.,     ITHACA,    N.Y.        AGRICULTURAL    EXPERIMENT 
STATION. 

THE    EFFECTS    OF    NEW    YORK    STATE    ADMINISTERED    OUTDOOR 

RECREATION    EXPENDITUPES   ON    THE    DISTRIBUTION    OF    PEPSCNAL 

INCOME, 

W71-136U6  06C 

CORNELL  UNIV.,  ITHACA,  N.Y.   DEPT.  OF  AGRICULTURAL 
ECONOMICS. 

SPATIAL  ALLOCATION  MODEL  FOR  PROJECTED  WATER  BASED 

RECREATION  DEMAND, 
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CORNELL    UNIV.,     ITHACA,     N . Y .       DEPT.    OF    SANITARY    ENGINEERING. 
TREATMENT    OF    LONG    ISLAND    DOCK    FARM    HASTES, 
mi-13791  05D 

rOFHEtl    ONIV.,    ITHACA,     N.T.        SCHOOL    OF    CIVIL    ENGINEERING. 
A    NUMERICAL    SOLO^ION    OF    THE    TWO    DIMENSIONAL     STEADY- STATE 
TOPBULSNT    TBANSEEP    ECOATION, 
S71-131U5  02D 

ITOPPS    OF    FNGTNEEPS,     BALTIMORE,     HD. 

U^E    OF    WATER    TEMPERATURE    STODY    TO    DEFINE    SEEPAGE    PATHS, 
871-13156  08D 

:OPPS    OF    ENGINEERS,     RONTINGTON,     W    VA . 

FLOOD    PLAIN    INFORMATION,     LITTLE    KANAWHA    RIVER,     GRANTSVILLF, 

WEST    VIFGINIA. 

W71-13830  OUA 

~OFPS    CF    ENGINEERS,    TOLSA,     OKLA.        TOLSA    DISTRICT. 

SPRING    CREEK    CHANNEL    IMPROVEMENT     (LOCAL    FLOOD    PROTECTION 

PROJECT),     SPPINGDALF,     ARKANSAS. 

W71-13875  OUA 

EL    DO'ADO    LAKE,     KANSAS,     FROJECT. 
W71-13880  OUA 

:OPPS    OF    ENGINEERS,    8ALTHAM,     MASS.        NEW    ENGLAND    DIV. 
SAXONVTLLE    LOCAL    PROTECTION,     FPAMINGHAM,     MASS. 
871-13878  OUA 

:OFPS    OF    FNGINEEFS,     WALTHAM,  MASS.     NEW    ENGLAND    DIV. 

NORTH    NASHOA    PIVEP    CHANNEL  IMPROVEMENT,     FITCHBHPG, 
MASSACHOSFTTS. 
871-13877  OUA 

rOFPS    OF    INGINEEPS,    WASHINGTON,     D.  C. 

ENVIRONMENTAL    GUIDELINES    FOP    THE    CIVIL     WORKS    PROGRAM    OF    THE 

CORPS    OF    ENGINEERS. 

H71-13703  05G 

OFPS  OF  ENGINEEFS,  WILMINGTON,  N.C. 
FLOOD  PLAIN  INFORMATION,  TINKER  AND  CARVIN  CREEKS,  ROANOKE, 
VIRGINIA. 
W71-13510  OUA 

IAVCO  COPP.  ,  PITTSBURGH,  PA. 
TREATMENT  OF  PARAMAGNETIC  SLURRIES  FROM  STEEL  MILL 
OPERATIONS  EY  DOOBLE  FLOCCING, 
B71-13U28  05D 

EFENCE  RESEARCH  EOARC,  OTTAWA  (ONTARIO) . 
A  METHOD  OF  RECOVERING  OIL  FROM  A  SUBMERGED  TANKEP, 
W71-13766  05G 

FACTORS  TO  BE  CONSIDERED  IN  FORMOLATING  A  NATIONAL  PLAN  TO 

COMBAT  OIL  SPILLS, 

871-13771  05G 

ELAWAPF    PIVEP    BASIN    COMMISSION,    TRENTON,     N.J. 
COMPREHENSIVE    PLAN,     NOTICE    OF    PUBLIC    HEARING. 
W71-1370U  06E 

NOTICE    OF    PUBLIC    HEARINGS     (AMENDMENT    OF    COMPREHENSIVE    PLAN). 
871-137(17  06E 

ELAWARE    ONIV.,     NEWARK. 
BORON    ADSORPTION    ON    SOILS    AND    BIOLOGICAL    SLODGES    AND    ITS 
EFFECTS    ON    ENDOGENOOS    PESPIRATION, 
W71-13U25  05D 

EI  AWARE    UNIV.,     NEWARK.        DEPT.     OF    AGRICULTURAL    ECONOMICS. 
ECONOMIC    ANE    ENGINEERING    ASPECTS    OF    WATER    IN    DELAWARE'S     AGRI 
BUSINESS    INDUSTRY, 
871-136*;8  05B 

EPAFTMFNT    OF    AGRICULTURE,    FARGO,     N.     DAK.        METABOLISM    LAB. 
ACETYLENE    PEDOCTICN     (NITROGEN    FIXATION)      IN    8ISC0NSIN    LAKES, 
871-13105  05C 

EPARTMENT    OF    AGRICULTURE,    HOSGIEL     (NEW    ZEALAND) .        INVERMAY 
GRICULTORAL    RESEARCH    CENTER. 

THE    ROLES    OF    SPAPTINA    SPECIES    IN    NEW    ZEALAND, 

W71-13139  OUA 

EPAPTMENT    OF    ENERGY,     MINES    AND    RESOURCES,     BURLINGTON 
ON-ARTO).       CANADA    CENTRE    FOR    INLAND    WATERS       AND    FISHERIES 
ESEAPCH    BOARD    OF    CANADA,     WINNIPEG     (MANITOBA)        AND 
EPARTMENT    OF    ENERGY,     MINES    AND    RESOORCES,    OTTAWA     (ONTARIO). 
INLAND    WATERS    BRANCH. 

THE    CONTROL    OF    EOTROPHICATION . 

871-13176  05C 

EPARTMENT    OF    ENVIRONMENT,     OTTAWA     (ONTARIO).        DIRECTORATE    OF 
DITCY    PLANNING. 

WATER    QOALITY    MANAGEMENT    METHODOLOGY    AND    ITS    APPLICATION    TO 

THE    SAINT    JCHN    RIVER,     (APPENDIX     H)  . 

W71-13?e0  05B 


WATER    QUALITY    MODELS,     (APPENDIX    A) 
W71-13981 
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EPARTMENT    OF    NATURAL    RESOUPCES,     WASHINGTON,     D.C.        SORVEYS 
NE    RAPINE    MANAGEMENT    DIV. 

EROS    AS    A    TCOL    IN    COASTAL    ZONE    MANAGEMENT, 

871-13727  07B 


DEPARTMENT  OF  THE  ENVIRONMENT,  SAINTE-FCY  (QOEBIC) . 
POLYGONAL  PATTERNS  IN  MUDDY  TIDAL  FLATS, 
W71-13929  02L 

DEPARTMENT  OF  THE  INTERIOR,  WASHINGTON,  D.C.   OFFICE  CF  OIL 
AND  HAZAPDOOS  MATERIALS. 

O.S.  TECHNOLOGY  IN  OIL  SPILL  CONTAINMENT  AND  CLEAN  UP, 

W71-13765  OSG 

DEPARTMENT  OF  THE  INTERIOR,  WASHINGTON,  D.C.   WATER  QOALITY 
AND  PESEAFCH. 

WATER — THE    DEPARTMENT    OF    THE    INTERIOR'S    SYSTEMATIC 

MANAGEMENT  OF  A  RESOURCE, 

W71-13189  03A 

DEPARTMENT  OF  TRADE  AND  INDUSTPY,  MARINE  DIVISION,  GREAT 
EEITAIN. 

EXECUTIVE  ACTION  -  NATIONAL  FLANS, 

W71-13773  05G 

DEPARTMENT  OF  TRADE  AND  INDUSTRY,  WASHINGTON,  D.C. 
AVOIDANCE  OF  ACCIDENTAL  AND  DELIBERATE  POLLUTION, 
W71-13753  05G 

DEPARTMENT  OF  TRANSPORTATION,  WASHINGTON,  D.C. 
NATIONAL  CONTINGENCY  PLANNING, 
W71-1377U  05G 

DEPARTMENT  OF  WATER  AFFAIRS,  PRETORIA  (SOUTH  AFRICA) .   CIV. 
OF  HYDROLOGY. 

SOOTH  AFRICA'S  WATER  BUDGET, 

W71-13573  03B 

DEP.  BIOL.,  WEST.  KY.  ONIV.,  BOWLING  GREEN,  KY.   WESTERN 
KENTUCKY  UNIV.,  BOWLING  GREEN.   DEPT.  OF  FIOLOGY. 

THE  BENTHIC  ALGAL  COMMUNITIES  OF  A  NORTH  CAROLINA  PIEDMONT 

STREAM, 

W71-13132  021 

DESERT  RESEARCH  INST.,  RENO,  NEV. 

MUDLUMPS  AND  SUGGESTED  GENESIS  IN  PYRAMID  IAKE,  NEVADA, 
W71-131UU  02J 

DETROIT  METROPOLITAN  WATER  DEPT.,  MICH. 

DEVELOPMENT  OF  PHOSPHATE  REMOVAL  PROCESSES,  DEVELOPMENT  AND 
DEMONSTRATION  OF  PHOSPHATE  REMOVAL  FACILITIES  AT  DETROIT 
USING  AN  ACTIVATED  SLUDGE  PROCESS  ANE  STEEL  PICKLING  LIQUOR. 
W71-13518  05D 

DPAYER-HANSON,  INC.,  LOS  ANGELES,  CALIF. 
WATER  FROM  WELLS, 
W71-13713  08A 

DUKE  UNIV,  DURHAM,  N.C.   DEFT.  OF  GEOLCGY. 

GEOLOGIC  SIGNIFICANCE  OF  MICROBOPING  FONGT  ANE  ALGAE  IN 

CAROLINA  SHELF  SEDIMENTS, 

W71-13930  02J 

DOKE  ONIV.,  BEAUFORT,  N.C.   MARINE  LAB. 

MARINE  LARVAE  -  THE  NEGLECTED  LINK  IN  BIOLOGICAL  RESOORCES, 
W71-1326U  05C 

DOKE  UNIV.,  DURHAM,  N.C.   DEPT.  OF  GEOLCGY   AND  DOKE  ONIV., 
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CXYGEN    IN    SALINE    WATERS, 

871-1327?  (15G 

DESIGN  CF  A  SYSTEM  FOR  REMOTE  POLLUTION  RELATED  MEASUREMENTS 

ON  AN  ESTUARY, 

W71-13276  05G 

AN  EVOLUTIONARY  RIVER  MODEL  VIA  ON-LINE  SYSTEM 

IDENTIFICATION, 

W71-13277  05G 

AN    EVOLUTIONARY    PIVFR    MODFL    VIA    CONTINUOUS    ON-LINE    SYSTEM 

IDENTIFICATION, 

W71-13278  05G 

A    STUDY    OF    A    WATER    POLLUTION   CONTROL    SYSTEM    TO    MAINTAIN    THE 

DISSOLVED   OXYGEN    STANDARD, 

W71-132"'9  05G 

DEVELOPMENT    OF    A    WATER    QUALITY    CONTROL    STRATEGY    EOS    RIVFBS 
AND    ESTUARIES    USING    HYBRID    COMPUTER    MODELING    TECHNIQUES, 
W71-132R0  05G 

A    SYSTFM    FOP    REMOTE    TELEMETRY    OF    WATER    QUALITY    DATA, 
W71-13281  05G 

MIXING    IN    SELF-SUSTAINED    TURBULENCE, 
W71-132H3  05G 

PEHAVIOR    OF    GAS    BUBBLES    IN    AQUEOUS    ELECTROLYTE    SOLUTIONS, 
W71-132PU  05G 

MAIN17    UNIV.,     ORONO.       DEPT.    OF    CHEMICAL    ENGINEERING. 

BUBBLE    COALESCENCE    AND    GAS    TRANSFER    IN    AQUEOUS    ELECTPOLYTTC 

SOLUTIONS, 

W1-132R2  P5G 

1AINE  UNIV.,  ORONO.   DEPT.  OP  CIVIL  ENGINEERING. 

TB.E    MECHANISM    OF    PHOSPHOROUS    REMOVAL    IN     ACTIVATED    SLUDGF, 
K71-13335  05D 

ACTIVATED    CARBON    ADSORPTION    OF    TypF    I    POLIOVIPUS    FROM 

WASTEWATER, 

W71-133U5  OSD 

HIGH    IEVEL    INACTIVATION    OF    VIPUSFS     IN    WASTE    WATER    BY 

rHT.ORTNATION, 

871-1335H  05D 

VIRUS    INACTTVATTON    WI"H    PHOSPHATF    REMOVAL    IN    A    TERTIARY 

WAST    WAT"R    TREATMENT    PPOCFSS, 

B71-1335S  05D 

1AINF    OHIV.,     OPONO.       FOREST    PESOUPCFS. 

HTCBOLOGic   relationships  tn  a  coniffrous  forest. 


MAKEPEPB    UNIV.,     KAMPALA     (UGANDA).        DEPT.    OFZO' 

THF    BOTTOM    FAUNA    OF    THE    RAPIDS    OP    THE    BLACK    TOLTA     HVEP    U 

GHANA, 

W71-13108  021 

HACROINVERTEEBATES    OP    FLOODED    TPEES    IN    THE    BAJ-BACP    V* 
LAKP     (GHANA)     WITH    SPECIAL    REFERENCE    TC    THE    BOPPOWKG    -■ 
POVTLLA    ADUSTA    NAVAS, 
W71-13116  02H 

MANHATTAN  COLL.,  BRONX,  N.Y.  DEPT.  OP  CIVIL  ENGINEERING. 
WATFP  QUALITY  ANALYSIS  POP  THE  NEK  YOFK  HAPS'.!-  COSIIEZ. 
W71-13630  05B 

MARIE    COFTE-SKLODOWSKA    UNIV.,    LUBLIN     (POLAND).        DEPT.    OP 
PHYSICAL    GEOGRAPHY. 

GENETIC     INTERPRETATION    OF    LITHOLOGICAL    FEATURES    Of    POLISH 

LOESS, 

W71-13H91  02J 

MARINE    UNIV.,    ORONO.        DEPT.     OP    SOIL    SCIENCE. 

THE    EFFECT   OP    HIGHWAY    SALT   OS    WATER    QUALITY    I»    SELECTED 

MAINE    FIVERS, 

W71-13U35  05B 

MARITIME    ADMINISTRATION,    WASHINGTON,     D.C. 

SHIP    CONSTRUCTION    AND    OPERATION    STANDARDS    FOP    OIL    FOLLO'ION 

ABATEMENT, 

W71-1375U  05G 

MARQUETTE  UNIV.,  MILWAUKEE,  WIS. 

UPTAKE    AND    RELEASE    OF    SCLUBLE    CBT  HOP  BCSPHATE    IN    All    ACTIVATED 

SLUDGE    PLANT, 

W71-13327  05D 

DISSOLVED    AIR    FLOATION    OP    A    WHITE    WATEE    WASTE, 
W71-13328  05D 

ANAEROBIC    DIGESTION    OF   THICKENED    WASTE    ACTIVATED    SLUDGE 

CONTAINING    IRON    PHOSPHATES, 

W71-133U2  05D 

BIOLOGICAL    TREATMENT    WITH    ROTATING    FIITEP, 
W71-13352  05D 

PHCSPHATE    REMOVAL    BY    ACTIVATED    SLUDGE    FLOC, 
W71-13365  05D 

ANAEROBIC    DIGESTION    OF    CHEMICALLY    PRECIPITATED    SLOEGE, 
W71-13367  05D 


DEPT.    OF    CIVIL 


MARQUETTE    UNIV.,     MILWAUKEE,     WIS. 
ENGINEERING. 

NUTRIENT    POPULATION    EQUIVALENT    OF    DOMESTIC    WASTE    WATER, 

W71-13322  05A 

AN    INVESTIGATION    OF    AN    UNUSUAL    AERATION    TANK    FOAM, 
W71-13333  05D 

BIODEGRADABILITY    OF    ENZYME    PBESOAKS    BY    ACTIVATED    SLUDGE, 
W71-13357  05D 

MARYLAND    UNIV.,     COLLEGE    PABK.       DEPT.    OF    HORTICDITDBE. 

COMPARATIVE    EVALUATION    OP    BIOLOGICAL    TYPE    FOOD    PROCESSING 

LIQUID    WASTE    DISPOSAL    SYSTEMS, 

W71-13308  05D 

MASSACHUSETTS    POET    AUTHORITY,     BOSTON. 

THE    QUANTITY    OF    MELT    WATER    IN    THE    MARBLE    PCINT-GNEISS    POINT 
AREA,     MCMURDO    SOUND,     ANTARCTICA, 
W71-136U1  02C 

MASSACHUSETTS    UNIV.,    AMHERST. 

DIGITAL    COMPUTER    SIMULATION    OF    WASTE    WATER    TREATMENT, 
W71-13316  05D 

STUDIES    OF    PHOSPHORUS    COAGULATION    AND    PRECIPITATION    USING 
IRON    SALTS    FOP    APPLICATION    IN    WASTE    WATER    TREATMENT/ 
W71-13317  05D 

BEMOVAL    OF    ORGANIC    SOLUTES    FROM    WATER    BY    THE    LCW    PRESSURE 

ULTRAFILTRATION    PROCESS, 

W71-13320  OSD 

MASSACHUSETTS    UNIV.,     AMHERST.       DEPT.    OF    CIVIL    ENGINEERING. 

GEOLOGY    AND    GROUND-WATER    BESOUBCES    OF    GRANEY,    MASSACHUSETTS, 
W71-13U80  02F 

MCDONNELL    DOUGLAS    ASTBONAUTICS    CO.,     NEWPOBT    EEACF,     CALIF. 
IN-SITU    FORMATION    OF    REGENERATIVE    CELLULOSE    ACETATE 
MEMBRANES    ON    POROUS    TUBUIAR    SUPPOBTS, 
W71-13997  03A 

MCDONNELL    DOUGLAS    CORP.,     NEWPORT    BEACH,    CALIF.       ASTPOPOWER 
LAB. 

USE    OF    IMPROVED    MEMBRANES    IN    TERTIARY    TREATMENT    BY    REVERSE 

OSMOSIS, 

W71-13513  05D 

MCGILL    UNIV.,     MONTREAL     (QUEBEC). 

SALT    MEASUREMENT    ON    THE    COAST    OF    BARBADOS,     WEST    INDIES, 
W71-13831  05B 

MCGILL    UNIV.,     MONTREAL  (QUEEEC).        DEPT.     OF    PHYSICS       AND 

MCGILL    UNIV.,     MONTREAL  (QUEBEC).       ICE    RESEARCH    PROJECT. 

ATTENUATION    OF    SOUND  IN    SEA    ICE,     10-500    KHZ, 

W71-1383S  02C 

MCGILL    UNIV.,     MONTREAL     (QUEBEC).       DEPT.    OF    PHYSICS. 
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1ES0PIAI  UNIV.  OF  NEWFOUNDLAND. 

•  STUDY  OF  AN  ESTUARINE  LAGOON  VI'v  PS"TCIIU'  REFERENCE  TO 

COPDYLOFHOEA  UCOSTBIS  ALLMAN, 

»->1-1*122  02L 

"JEECF  AND  CO.,  RAHWAY,  N.J.  OUINTON  RESEARCH  LABS 
EASTS  AND  ODORS  FROM  POULTRY  MANURE  a  s»1"CiD 
FTD1 TOCFAPHV, 

B7i-t??(n  05B 

,tTcni  ane  fety,  inc.,  roston,  mass. 

COMPUTER  METHODOLOGY  AND  WATFp  PESOUECB  DFVFLOPMRNT 

rn-nm  06s    -        -     ' 

METCUE    AND    EDDY,     INC.,     PALO    ALTO,    CAIIF.,     AND    PIOSTDS 
•JNIV.,     GATNESVTILE.        PEPT.     OP    "N VIPONMENTA  L    ENGI  N"EPtNG       AND 
"""    PPSCOPCES    ENGINEEFS,     INC.,     WALNUT    GREEK,     CALIF 

STORM    WA"EP    MANAGEMENT    MOPRL, 

871-13370  n5D 

l»T»OPOl"H    SANITAFY    DISTFICT    OF    GPEATEE    CHICAGO,     ILI 
CHICAGO    INDUSTRIAL    WASTE    SUPCHAFGE    ORDTNANCE, 
871-139U5  06C 

MIAMI    UNIV.,     FLA.        FOSENSTIFL    SCHOOL    OF    MARTNR    AND 
*TPCSPHEPTC    SCIENCF. 

COMMEPCIAL    AND    PECPEATIONAL    FISHERY    RESOURCES    OF    ESTUARINE 

WAFERS,     SOUTHERN    UNTTED    SPATES, 

V1-132U8  n5c 

1ICPTGAN    S"-ATE    PEPT.     OF    NATUEAL    5ES0DPCES,    LANSTNG. 
SA'cp    MANAGEMENT    PUPFAU. 
W1-1?70R  „5G 

SICHTGA1    STATP    UNIV.,     E.     LANSING.        INST.     OF    USTro    E"SEAPCH 
WATERSHED    ANALYSIS    FEIATING    TO    EUT FOPHIC AT  ION    OF    LAKE 
MICHIGAN, 
H71-1350J  05c 

MICHIGAN    UNIV.,     ANN    ARBOR. 

IH    cTt,,    MEASUPEKFNTS    OF    ENVIRONMENT  AL    R  ADIO  A  CttvttY 
W71-133QC  n5c 

THE    USE    OE    STAFIE    ELEMENT    CONCENTRATIONS    TJ    the    FFE- 
CPERA-TONAL    ENVIRONMENTAL    MONITORING, 
W71-13397  05c 

MTCHTGAN    ORTV. ,     Wn    APBOP.        DEPT.     OE    NAVAL    ARCHttectuRE    AND 
MARINE    EMnlNEBPTNG. 

SEWAOF    DISPOSAL    FFOM    PLEASUPE    BOATS, 

871-13736  05G 

MTCHIGAN    UNIV.,     ANN    APBOP.        WILLOW    PUN    LABS. 

ATMOSRHEPIC    FFEECTS    ON    INERAFFD    MULTI SPFCTRAL    SENSING    OR    ^j 
SURFACE    TEMFERATU"E    FROM    SPACE, 

B71-13P51  mB 

MINISTEPE    DE    LA     MARIN"    MAPCHANEE,     PARIS     (FSANCE)  . 

"F    E°OCESS    OF    tRr    STRUGGLE    AGAINST    ACCIDENTAL    POLLU"T0N    BY 
HYDROCARBONS,     ADVANTAGES    AND    INCON VEN^E NCE S    OF    THE    PIVEESF 
PROCESSES       LES    PFOCEDES    EE    LUTTE    CONTFE    LES    POLLUTION" 
ACCTBESTELtES    PAP    LFS    HYPROC APBURER 
871-13770  r,r,G 

,!»"""    n-    L'TNTFBIFDR,     B5TJSSELS     (BFLGIUM).        SERVICE    D>    LP 

PRCTT-CTT0N    CIVILE. 

FLAN    OE    STRUGGLE    AGAINST    THE    ACCIDENTAL    AND    MASSIVE 
POLLUTIONS    EFOM    HYDROCAEEONS    REJECTED    INTO    THE    SEA,     FLAN    DF 
L'Itte    C01TP"    Lrs    POLLUTIONS     ACCIEENTELLES    ET    MASSTVE"    PAR 
HYDROCARPURTS    RRJRtES     EN    MER 
871-13776  05G 

,tN^ctTP0    DELIA    MAFTNA    MERCANTILE,     RCME     (ITALY). 

EMER^MCY    PLAN    PPESFNTLY    UNDEF    STUDY    tN    ITALY    FOP    DEALING 
WITH    ACCIDENTAL    OIL    POLLUTION    OF    the    SFAS 
871-13775  n5G" 

'INISTRY    OR    AGPICULTURE,     FISHERIES,     AND    FCCD,     LONDON 
[R  EG  LAND)  . 

'"'CI'    ON    RIRRRRIES    AND    THRIS    EVALUATION, 

871-13761  05G 

ithnrsO^A    UNIV.  ,     MINNEAPOLIS. 
g|ST, 

"HR    PHY-OPLANETON    OR    MINNESOTA    LAKES    -    A    PRRLIMINAFY    SOPVEY 
871-13ina  05c 

ITJJNESOTA    UN.  v.,     "TEN. 
PTAt0<15    m    LAKES    AND    lake    sfdiments    as    an    INRFX    to 
PSVTPOBfENT     (PROGRESS    REPORT,    MAY     1,     1970    TO    JANUARY    31. 
1971, 
B71-1->3S3  nsc 

''''"''">    UNIV.,     ST.     PAUL.        WATFR    RESOURCES    RESEARCH    CENTER. 
CO»PU~RR    PRCGRAM    FOR    STB-ISTICAt    ANALYSES    OF    ANNUAL    FLOOD 
F»ta    ry    TRR    LCG-PFAPSON    TYPE    III    MFTHOD, 
871-13805  T2R 

MODELING    THE    INFILTRATION    COMPONENT    OF    THE    F AI NFALL-RH NOFF 

PROCESS, 

B1!-!""  n2G 


WATEP  RESOURCES  RESEARCH 


MISSISSIPPI  STATE  UNIV.,  STATE  COLLEGE,  DFPT.  OF  CIVJI 
ENGINFIPING. 

INFLUENCE  OR  SHAPE  ON  tHE  PERFORMANCE  OF  MUNTCIPAL  SRHAGF 

L  AGOCNS, 

871-13312  05D 

REMrvAL    OF    PHOSPHOROUS    FROM    A    SEWAGE    IAG001I    BY    HARVFSTING 

ALGA, 

871-13313  05p 

-"EPMOPHTLTC  OPEPATTON  OF  ACTIVATED  STUDOR  PROCESS 
W 1- 13332  pep  ' 

MISSISSIPPI  STATE  UNIV.,  STATE  COLLEGE. 

A  LABORATORY  EVALUATION  OF  tHE  PEBFOPMANCF  OF  THREE  CRLL 

OXIDATION  PONDS  IN  SERIES, 

871-13326  0SD 

MISSISSIPPI  STATE  UNIV.,  STATE  CCLLEGE.   DEPT.  OF 
AGFICULTHRAL  AND  BIOLOGICAL  ENGINEERING   AND  MISSISSIPPI 
AGRICULTURAL  AND  FORESTRY  EXPERIMENT  STATTON. 

FIEID  CRCr  IRRIGATION  WITH  OXICATION  POND  ~  EFFLUENT 
W71-13«"7  ncc   '        ' 

MISSISSIPPI  STATE  UNIV.,  STATE  COLLEGE.   DEPT   OF  CIVIL 
ENGINRERTNG. 

MATHEMATICAL  MODELS  OP  THE  STEP-A eratton  PROCESS 

871-13311  ■  05D 

CORRELATION  BETWEEN  BOD,  COD,  AND  TOTAL  ORGANIC  CAPBCN  IN 

PAPER  MILL  WASTE, 

W71-13336  0sD 

NITROGEN  AND  PHOSPHOROUS  REMOVAL  IN  CONVENTIONAL  MUNICIPAL 

WASTEWATEP  TREATMENT  PLANTS, 

871-13337  05D 

ANAEFOBIC  DIGESTION  OF  THICKENED  SLUDG"  AT  VARYING 

TEMPERATURES, 

W71-13350  OSD 

A  LABORATORY  EVALUATION  OF  CHEMICAL  COAGULATION  AS  A  METHOD 
OE  TFEPTING  STABILIZATION  ROND  E'FLIU', 
W71-133c6  n5D 

AN  EVALUATION  OE  AN  ANAEROBIC  LAGOON  TREATING  S8INR  WASTES 
871-13358  05D  ~ 

MISSISSIPPI  STA'R  UNIV.,  STATE  COLLEGE.   WATER  RESOURCES 

RESEARCH  INST. 

SHALLOW  SFISMIC  REFRACTION  MAPPING  OF  EOCENE  WATEF  TAELRS 
NOFTHEFN  MISSISSIPPI,  *  ' 

871-13170  Q2F 

MISSOURI  UNIV.,  COLUMBIA.   SCHOOL  OF  VETEPINAPY  MEDICINE. 
THE  HEALTH  FFFECTS  OF  NITRATES  IN  WATER  (PANEL  DTSCUSSION) 
871-13935  05c        "  '* 

MISSOURI  UNTV.,  POLLA,  DEPT.  OF  GEOLOGY. 

THE  ANALYSIS  OF  LEAD  AND  ZINC  IN  NATURAL  WATFFS  BY  Tfi' 

•SAMPLING  BOAT"  TECHNIQUE, 

W71-13Q07  05A 

MISSOURI  UNIV.,  ROLLA.   CEPT.  OF  CIVIL  ENGINEERTNG. 
EFFECT  OF  SELECTED  FACTORS  ON  FESTICIEE  SORPTION  AND 
DESORPtion  IN  THE  AQUATIC  SYSTEM, 
W71-13R.™  Q5B 

MtcccUFI  UNIV.,  ROLLA.   DEPT.  OF  ENVIRONMENTAL  HEALTH. 
ADVANCE"  ANALYTICAL  METHODS  FOP  INVESTIGATING  AQUATIC 
ENVIRONMENTS , 
W71-13268  nsc 

MONSANTO  FFSEARCH  CORP.,  DAYTON,  OHIO. 

THE  UTILIZATION  OF  LIME  SLUDGES  CONTAINING  FHOSPHATRS, 
W71-13550  05D 

MONTANA  STATE  UNIV.,  BOZEMAN.   DEPT.  OF  ECONOMICS  ANE 
AGRICULTURAL  ECONOMICS. 

OPTIMAL  INTRASEASONAL  IRRIGATION  WATER  ALLOCATTON, 

871-13226  OSA 

MONTEFIORE  HOSPITAL,  BRONX,  N.Y. 

REDUCTION  AND  ESTERIFICATION  OF  CHOLESTEROL  AND  SITCRTpBOL 

BY  HCMOGENATES  OF  feces, 

W71-139P6  OSD 

MOSCCB  STATE  UNIV.   (USSR)  . 

FORMATION  OF  THE  CHEMICAL  COMPOSITION  OF  GROUNDBATIPS  IN  THE 
CTSCAUCASIAN  AND  CISC ARPATHI AN  DEPRESSIONS  (OFCRM I FOVANTT 
KHIMICHFSKOGO  SOSTAVA  PODZEMNYKH  VOD  FRFD K A VK AZSKCGO  I 
RREDKAPPATSKOGO  PROGIBOV) , 
W71-13U05  „2R 

MOSCOW  STATE  UNIV.   (USSR).   CHAIR  OP  GECMORPHOLCGY. 

STRUCTURE  AND  FORMATION  OF  TERRACES  IN  THE  VYCKEGEA  RIVER 
PASIN  (STROYENIYE  I  USLOVIYA  FORMIRO V ANI YA  TFRRA"  EASSEYNA 
R.  VYCHEGDY)  , 
871-13868  02J 

MOSCOW  STATE  UNIV.   (USSR).   CHAIF  OF  HYDROLOGY. 

TRIBUTARY  INFLOW  OF  BIOGENOUS  SUBSTANCES  TO  THE  MOZHAYSK 
RESERVOIR  (STOK  BIOGENNYKH  VESHCHESTV  PO  PEITOKAM  V 
MOZHAYSKOYE  VODOK MR ANILISHCHE) , 
W71-13867  02E 

FORECASTING  THE  ruNOef  OF  THE  YENISEY  RIVER  AT  KYZYL  FOR  A 
SRRJNG-SUMMER  PERIOD  (PROGNOZ  STOKA  P.  YENISEY  U  G.  KYZYL  ZA 
VESENNE-LETNIY  PERIOD)  , 
W71-13R69  nuA 
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KPeCOa    ^t,tf    UNTV.     (USSR).       DEPT.     ' '  (       -  I 

ST  v*  untv.    (osss) .     dspi  .        01    anology. 

'""    n»-">'»rTri!l    0"    S8PFAC1    CT1PFENTS     !N    ICFAK, 

B71- 13621  T2V 

"""H"""    GO    U  ■  » !  ■  TV  viv  '    ■"  -. KINSKT]      (  M     (i|----)  . 

PANTTAM    ftVC    "OXTCOICGTCA!     STIJDIFS    0!     "i      '<r'-'l "••■ 

rmi"rn-if»    op    PHOSBUTY!     TN    BA^EF    BODIES, 
'C1-11HI"  i)5D 

""•'""    '"ITV.     («>:-T    GERMANY).       IHSTITTT"    PBER    RFTNI    »ND 
ANGRWANBT11    GEOPHYSICS. 

B^r^nnn.    q«    TEHP'FATDPF    ON    ICE    T"    "V    SEISMIC     "    

W71-11KU->  02C 

"''"«H    AEPONAUttCs    AND    SFACE    ADHTNISTP.  JTION,    C1FV"LAND, 
OHIO.       LENTS    RESEARCH    ^r^», 

NUU'RICAI    CALCULATIONS   OF    "■•It"    »TND-DBIVEN   CBBRENTS    T  N    I  A  K" 

EBTE  »nr  co«PAPTSTON  «"n  I"  1"1"«|'«, 

W71-13UUQ  r)  2H 

M'THHll    AERONAUTICS    AND    SPACE    ADMINISTRATION,    HOUSTON,    tfx. 
"SNITl    ">""|p-    C»H'!». 
'"Tl"l"ll  OGY    OF    APOLLO     11    AND    12    LUNAR    SQTLS, 
(1-71,139  2?  02J 

NATIONS!     MARINE    "-F'»"S    G"PVI0",     HONOLULU,     HAWAII.        A""A 
FISHERY    RESEARCH    CENTER. 

Oil    POLTUTTCN    ON    WAK"    ISIAND    FROM    the    TANKER    p    c    ST0N"R 

(1-71-13725  05C 

NA-TONAl    MA"TN"    FTSHERIFS    SEPVICE,    SEATTLE,    WASH. 
STCLPGTCAI    IAB. 

P'FIiriiK    BY    SCDLPINS    ON    "All    CHINOOK    SALMON,    ouroRHYNCHUS 

TSHAHYTSCHA,    ""Y    OF    HATCHFPY    0°If:TN, 

071-13371  1RT 

NATIONAL    MUSEUM    CF    Natural    SCIENCES,    OTTAWA     (ONTARIO). 
tvti'NC"    OF    HYPFFPLASTA    IN    AN    BSTUARTN"    ""YOZOAN 
A^tbtjutaBLI    »0    COAL    TAP    DERIVATIVES, 
W71-13763  "SO 

viA"TONAl    OCANIC    AND    ATMOSPHERIC    ADMINISTRATION,     MIAMI,    "LA. 
MARINE    G"OLCGY    AND    GEOPHYSICS    IAB. 
RAPID    ANE    "ElIAPl"    TECHNIQUE    FOP    DETERXTNTNG    UNIT    WFIOHT    ANE 
ropo?T"Y    OF    DEEP-""A    sfdthfnt", 
W71-13612  02J 

NATIONAL  ""TROLEUM  COUNCIL,  WASHINGTON,  D.C. 

ENVI"ONMENtal    CONSERVATION         THE   OIL    AND    GAS    INDUSTRIES, 

VOIUME    ON". 

B71-13661  C5B 

NX^IONAI  SCIENCE  FOUNDATION,  WASHINGTON,  D.C. 
the  EMTRGFUl  RIGHT  t0  A  DECENT  ENV TFONM"Nt, 
W71-13K6?  OSG 

NATTONAl     BATES    COMMISSION,     AR1INGTON,     VA. 
wastewater    REUSE, 
W71-13P71  r>^D 

GROUNDWATER    MANAGEMENT    IK    DEVELOPMENT    0"    A    NATIONAL    POLICY 

ON    WB'EP, 

W71-13B72  n«p 


RRECIP"r'TA'RTOM     MODT"TCATTCN, 
B71-13R7R 


D3B 


NATTONAT     m-R?    QI1AIITY    LAB.     DULOTH,     MINI!.       WATER    QUALITY 
0""IC". 

'""FCT"    OF    IONG-TERM    EXPOSUPFS    TO    COPPER    ON    SURVIVAL, 

G"0HTH,     ftiin    ""PRODUCTION    OF    EPOOK    TPOUT     (SALVELINUS 

FONTINAITS) , 

W71-1->1ofi  05c 

NATTOSSL    water    BELI    ASSOCIATION,    COLUMBUS,    OHIO. 
WA.tfr    B"Lt    "RULER'S    BEGINNING    T"ATNINO    MANUAL. 
M71-1?073  0flA 

NJTTONA1     u-BTHF"    """VICE,    D"NV"P,     COLO.        WFATHER    SHPVTCE 
"TELD    0"FICE. 

?UM«"R    SHOVE?    PROBABILITY    111    COLOPADO    AS    BELATED    t0 

JITTTU"", 

B71-17U":!)  07B 
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